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Communications centers 'continue
functioning at peak efficiency with

MPEREX

WATER AND AIR COOLED
TRANSMITTING TUBES

One of the largest news gathering organizations, oper-
ating twenty-six transmitters in various parts of the world,
reports highly satisfactory results under the severest
conditions of actual service.

In the latter half of 1939, Amperex HF3000's and
ZB3200's were installed in several of their transmitters. M E ﬁ E X
After many other types of air-cooled and water-cooled g it
tubes had been tried and found wanting, these Amperex HF-3000 Vo I8-3200
HF3000 and ZB3200 tubes, which had been in continuous

operation, were adopted for the entire system.

More than 100 types of Amperex Transmitting and
Rectifying Tubes are available for rapid delivery.
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Today . . . next year . . . or ten years from
[ now — there are no eras of "peace” for
electrical insulation. The destructive forces are
always present waiting relentlessly to breakdown
service, hold up production and pile up operating
costs. But by the simple expedient of prepared-
ness, of building up a defense, "business as usual"
can be a time-honored symbol. For the "all out"
protection of electrically energized machines and
equipment is TURBO, the insulation that meets
force with a higher force.
With TURBO insulation, casualties or bandaged
insulations are out . . . and forever out. There are
no treaties, no half-way measures or reprisals —
TURBO stands on guard and insures a safe
passage.
Write today for complimentary sample card of
TURBO Varnished Tubing and Saturated Sleeving.

Block Mica, Mico Plote & Products—~Vornished 0il Tubing,

VARNISHED TUBING
SATURATED SLEEVING

. BLOCK MICA—In complete range of sizes and grades.
e India ruby, Brezilian; graded and selected to meet most
3 exacting specifications.

MICA FILMS-—Meeting every conceivable specification,
I produced under the most restrictive ‘gaging process. Only
i 3 by the highly specialized experience of long years in han-
} dling can the degree of precision so essential to a highly
accurate final product, become assured.

REE  VARNISHED CAMBRIC—Designed and processed to

ks provide maximum tensile strength and other essential me-
chanical properties, coupled with the fundamental dielectric
values.

MICA PLATE AND PRODUCTS—Basically held to
supreme quality by an ultra-selective process of splittings
utilized, with binders qualitatively and quantitatively pro-
N 8 portioned to highest technical requirements. India ruby and
: amber mica splittings exclusively used in the fabrication of
8 all plate, resulting in a product and segments so outstand-
t | ing as to be established as a standard in the electrical, radio
i and allied fields for twenty years.
b
%

Safuroted Sleeving, Vornished Combric, Tapes, Cloths & Composites

o
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PHOENIX DEFIES
MOISTURE GHOSTS.

Your hands are never dry. Perspi-
‘@ ration stains ordinary tracing
cloth, producing opaque spots, or

—

“ghosts,” that show on blueprints.
Water splashes make even more

disagreeable stains.

PHOENIX Tracing Cloth with-
stands actual immersion in water
for more than 10 minutes at a time
without ill effects! Perspiration will

not stain it

PHOENIX LESSENS
SMUDGE GHOSTS

The improved surface of
PHOENIX Tracing Cloth permits
you to use harder pencils (5SH and
6H) and to get sharper lines with
less tendency to smudge.

Result: Cleaner tracings and

blueprints.

PHOENIX REDUCES
ERASURE GHOSTS

Ordinary tracing cloths become
scarred when erased. Erased spots
produce ghosts on the blueprints.

PHOENIX has a durable draw-
ing surface that reduces working
scars to a minimum,.
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MOCMAX

REG. U.S. PAT. OFF,

TRACING CLOTH

K&E
‘ v

——

HERE’S A TRACING CLOTH
proofed against

MBISTURE GHOSTS

Perspiration stains and water marks hold no terrors for this im-
proved tracing cloth—and it holds pencil smudges or erasure scars
at a minimum. Now you can have clean tracings, in pencil or ink,
free from these untidy “ghosts” that reproduce on blueprints!

The secret of this amazing performance lies in a remarkable
new process that defies moisture, and gives PHOENIX an unus-
ually durable working surface. You can use harder pencils with
this improved cloth and get sharper lines with less tendency
to smudge. Even 6H pencil lines show clearly, and reproduce
strongly! Erasing does not mar the drawing surface; erased areas
take pencil smoothly—and ink without feathering. The new
white color and increased transparency provide excellent draw-
ing contrast and produce strong blueprints.

Let PHOENIX speak for itself on your own drawing board.
See your K&E dealer, or write for a generous working sample

and an illustrated brochure.

EST. 1867

KEUFFEL & ESSER CO.

NEW YORK - HOBOKEN, N. J.
CHICAGO - ST.LOUIS - SAM FRANCISCO - LOS ANGELES - DETROIT - MONTREAL

T,
X
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In the field of Telephony — whether
wire or radio—wherever direct cur-
rent is required from an A.C. source,
I. T. & T.Selenium Rectifiers meetthe
exacting requirements of the art of
speech transmission.

The Selenium Rectifier is a compact
and extremely light weight unit which
requires no maintenance and has
practically unlimited life. The out-
standing features in its application to
Telephony are: high efficiency of

rectification . . . extremely low back
leak ... high permissible ambient
temperatures . . . flexibility of voltage

and current output for test equipment.

S
S

AMONG OUR CUSTOMERS

American Telephone and Telegraph Company - Auth Electrical
Specialty Co.,Inc. - Bell Telephone Laboratories, Inc.
Graybar Electric Company, Inc. + Kellogg Switchboard &
Supply Company - The North Electric Manufacturing
* Raytheen Manufacturing Company + Rochester
Telephone Company - The Gray Manufacturing Company

Western Electric Company

Consulting engineering services available for specific requirements.
Address Rectifier Division for descriptive bulletin.

INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC.

67 Broad Street, New York, N. Y.
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Perfection -
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Engineers and technicians from
many of America’s most prominent
companies say we give new meaning
to the word perfection. By intense
specialization Lewyt has evolved
peculiar skills and advanced tech-
niques for using simple forms and
inexpensive tooling; for fabricating
many different types of products
heretofore made with expensive dies.
Production economies worth thou-
sands of dollars are in store for you
by having your product “fabricated
by Lewyt.”

64 BROADWAY

ELECTRONICS June 1941 0
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This widely-used Richardson product offers industry not a substitute
for present materials, but a family of plastics possessing many ad-
vantages over other materials. INSUROK, in many types to meet a
host of specific physical, chemical and dielectric requirements and
combinations, is available in molded or laminated parts or finished
products ready for assembly—or in sheets, rods and tubes for fabri-
cation in your own plant.

INSUROK is, for all practical purposes, chemically inert. It is non-
hygroscopic; light in weight, yet amazingly tough and durable. If resists
surface abrasion, impact, strains and stresses. It improves the struc-
ture, performance and appearance of the products in which it is used.

RUB-EROK RUB-TEX
An insulating material of unexcelled quali- The trade name of Richardson Hard Rubber
ties for electrical equipment, possessing Prodycts. The ideal material for acid

exceptionally fine punching and dielectric
qualities. It may be easily fabricated to
close tolerances

EBROK

A bituminous, acid-resisting plastic widely
used in the manufacture of storage battery
containers and many other products

buckets; trays; door and window frames;
parts for electrical use; special equipment
for handling chemicals.

MICAROK

Superior sheet mica for electrical insulation
May be punched and sheared with ease
the edges remaining clean and sharp.

RICHARDSON TECHNICAL SERVICE

Available without cost or obligation, the facilities of Richardson Engineering, Research and
Design Laboratories, and the services of Richardson Plasticians are yours for the asking. What-

ever your plastics needs or problems may be, you'll find Richardson cooperation inyaluable.
Richardsen production facilities are complete. They include
molding (compression, injection, extrusion), lamindting, and
fabricating departments. Your needs can best be served by
making this complete organization an in-
tegral part of your own manvufacturing oper-
ation. Details gladly furnished on request,

Fhe RICHARDSON COMPANY

Melrose Park, (Chicago) Il Founded 1858 Lockland, (Cincinnati) Ohio
New Brunswick, N. J. Indianapolis, Ind.
Detroit Office: 4-252 G. M. Building, Phone Madison 9386
New York Office: 75 West Street, Phone Whitchall 4-4487
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IN a coil wound with Formex magnet wire
the insulation is where it belongs: on the wire
itself. The self-sufficiency of Formex wire
permits the elimination of cotton or other
protective coverings; and in most cases reduces
the function of the freafing varnish applied
after assembly to the single purpose of cement-
ing or bonding. The combined effect is a reduc-
tion in the amount of varnish used, and a
simplification of varnish treatment.

But more. Formex wire has high solvent resist-
ance, and this allows the use of more efficient

varnishes, previously avoided because of their
active solvents.

More about varnish treatments, as well as
about the other outstanding properties of
Formex magnet wire, will gladly be
supplied by the nearest G-E ofhce.

GeneralElectric, Schenectady, N. Y. MAGNET WIRE

o

ALWAYS
‘RIGHT

FORMEX WIRE IS A PRODUCT OF
GENERAL ELECTRIC RESEARCH

GENERAL &) ELECT

ELECTRONICS — June 1941
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SERVES THE SERVICES...

Just as nerves control our bodies, communications equip-
ment controls modern warfare. Nerves must not fail; *
communications must be maintained.

Solar is proud of...and is zealously guarding ... the
reliability which its Capacitors add to radio and electrical
control equipment for the Armed Service Branches of
our Government.

IN THE AIR special Solar capacitors function down to ’ :
-40°C. or at 50,000 fect alticude, and under severe vibration.

ON THE SEA are Solar capacitors which have passed
salt-water immersion tests, are corrosion-proof and stabilized.

MOBILE FORCES—Solar capacitors of compact special
design can take punishment from extremes of heat and cold
and have passed exacting vibration tests,

ARTILLERY — directed from aircraft — or controlled
electrically from the ground — gains certainty of action
from reliable electrical equipment — including Solar capa-

citors.

Solar re/ia[u'/ity 15 built into all types of electrical

condensers for industrial radio and service applications.

SOLAR MEFG. CORP. BAYONN E, N. ]
* * %o, SRR 4

June 1941 — ELECTRONICS



The Sun Rises

on a NEW
UNITED RECTIFIER

One of the most interesting mercury rectifier develop-
ments in recent years is expressed in the new UNITED
Z-225. . “

This new UNITED tube has the same ratings as types
866-866A, yet, including overall clearance occupies less
than one-half the cubic space. A natural outgrowth of
UNITED controlled mercury processing, the Z-225 fills a

. long felt need for power supply uhits in the following
circumstances:

1. Where space limitation is an important con-
sideration.

2. Where junior type rectifiers are operating at
or above peak rating limitations.

3. Where regular 966A or 866A are operating
under unfavorable temperature conditions.

The new Z-225 is indeed-a worthy companion to the
renowned UNITED types 966 and 966A. These three types
now give you the widest range of choice, so that you can
get precisely what you want and need.

Type Price : ot
Z-225 - $1.65 —
966A 1.50

966 1.20 . !J] ll|
Detailed engineering data will be sent upon request. = |

UNITED ELECTRONICS COMPANY

42 SPRING STREET — = = & - NEWARK, NEW  JERSEY

ELECTRONICS — June 1941 9



NEW and IMPROVED

ZZDIAL LIGHT SOCKEY .

\

Tensile strength of leads and
connections far in excess of
requirements.

Voltage Breakdown between
contacts—1200 Volts.
Voltage Breakdown to ground —
5000 Volts.

Center contact mounted so that

it cannot protrude from shell

and short on chassis when lamp
is removed.

Bakelite Shell is recessed for
contacts, which cannot be push-
ed or pulled out of position.

Lug on contact {its in groove in

shell so that contact cannot be

turned or twisted when inserting
lamp.

Heavy wall Bakelite Shell.

Brackets on grounded type A variety of different mounting
socket welded to shell prevent- - \ bracket styles available, suitable
ing interference due to vibration. ‘\ for practically any mounting.

The superiority of the new Lenz Dial Light Socket, both electri-

_ cally and mechanically is apparent with even the most casual
® Complete Wire and Socket inspection.

Assembly Accepted in Radio
Receivers listed by Under-
writers Laboratories.

But even with its obvious superiority the use of the New Lenz
Dial Light Socket will not add to the cost of your radio chassis.
Samples will be gladly submitted upon receipt of specifications.
Lenz Dial Light Sockets are made in both the two wire insulated

type with bakelite shell and the single wire grounded type with
metal shell.

LENZ ELECTRIC
MANUFACTURING CO.

1751 N. Western Ave., Chicago, lllinois

ENJOYING ITS 35TH YEAR OF SUCCESSFUL BUSINESS

10 June 1941 — ELECTRONICS
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at a
glance data on four essential NON-metallics

USE GUNTlNENTAL-DlAMOND
LABORATORY RESEARCH and MANUFAETUR\NG EXPERIENCE
o Your Design and Production Problems

To Help You Adapt ¢-D Non-Metallics t
HOW TO USE THIS CHART

search is not @ product of
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C-D lagboratory ¢
ney — this service was
. M for Micabond
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L|GHTEN WEIGHT the present emerge
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WL/ BLOOD LETTING
SHAVE-HAIRCYT J

when the local barber served as dentist, barber and general
practitioner. Specialization in the sciences of dentistry and medical practice
forced him to become a specialist, - a specialist in the field for which he was best
cquipped, - barbering. o INSTRUMENT RESISTORS COMPANY specialize
in random windings and wire wound resistors exclusively. 'The production of
precise, fine wire windings is a continuous process with us, - a process perfect-
ed and simplified by constant repetition. e Efficiency in winding calls for
highly specialized equipment.  Unless you are so equipped, - take a tip from
the barber. Send us your winding specifications. ° We produce accurate
windings economically. e o Through our modern, specialized methods we
can usually furnish windings
in less time than they can be

< produced in your own plant.

& NCCURATE WINDINGS for

Fixed Resistors . Meter Shunts

' Adjustable Resistors . Choke Coils

el

S a e
astrar mop
1194 o1y
DN
S30LL1STN

Meter Multipliers . Voice Coils

R. F. Coils . Galvanometer Coils

S . A e] (9 . . .
Solenoids . Special Coils to manu Dependable, Fixed and Adjust-

fucturers’ specifications. o o o able Wire Wound Resistors

for all eleetronic applications.

3 Catalog and full information

7 upon request. .
INSTRUMENT RESISTORS €0. .7~
® NEW JERSEY

June 1941 — ELECTRONICS
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Y rewinding with Vitrotex

insulated magnet wire, generator capac-
ity was boosted in one instance from 75
KW to 90 KW —an increase of 20%,
thanks to the thermal characteristics of
this remarkable tnsulation.

What is it? Anaconda’s inorganic textile
insulation manufactured from alkali-free
glass. It is composed of soft flexible fibres
approximating steel in tensile strength.
No other textile is contained in Vitrotex.

it is fireproof; withstands

high temperature
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This generator armature was originally designed to operate at 75 KW, 2,300 volts,
but generated 90 KW. after being rewound with Vitrotex insulated magnet wire.

A

How doesitwork?Dueto its inherently high
heat stability, Vitrotex insulated magnet
wire is capable of being operated at high
temperatures. Test coils have been operated
continuously in the laboratory fora period
of six weeks at temperatures as high as
525° Fahrenheit without asign of failure

More About It

Vitrotex insulated magner wire covers
the entire field from Diesel Locomotives
down to Radio Frequency Coils (Awg

Has high dielectric strength

and insulation resistance

unaffected by moisture

sizes #4/0 down to #40). Itis rapidly re
placing conventional types of insula.
tions. Why? Here are the reasons: Good
Dielectric Strength—Better Space Factor
—Exceptional Heat Resistance.

Complete Story—Vitrotex insulation may
be applied directly over the bare con-
ductor or over enameled wire. More spe-
cific information will be ‘

sent you upon application ANACON pA

1o conpumer

... free, of course. s1362

Is non-hygroscopic;

vapors

Possesses high resistance

to acids, oils, and corrosive
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SINCE 1913 Formica has specialized on laminated phenolic

insulating materials, and it has built up a personnel and
equipment which makes high, uniform quality possible. In
fact its resources for the job it undertakes are not exceeded
anywhere.

ORGANIZATION

So when you come here for laminated material, you can be SPECIALIZED FOR
sure of the material and parts you get. In addition to one 28 YEARS ON
of the largest producing set ups in the country, Formica also ONE
operates fabricating departments which can turn out com- PRODUCT

plete, accurately made parts ready for assembly.

Join the scores of leading American electrical companies
who for years have found it profitable to depend on this
service. Send your blue prints for quotations.

THE FORMICA INSULATION CO.
ORMICA 4661 Spring Grove Ave., Cinti., O.

14 June 1941 — ELECTRONICS




yOU MAY HAVE BEEN TOPS IN
1917, GRANDPA, BUT YOU COST S TIMES
WHAT | DO, AND | PUT OUT NEARLY
3 TIMES YOUR POWER. .

DON'T BRAG,GL-- \ 2F
A FEW MORE [/
YEARS OF
6-E RESEARCH
AND YOU WONT \\ &
_KNOW YOURSELF '
EITHER/

Were you a tube buyer in 19172 Probably not—but those who were

know that General Electric was a leader in the tube business then, as

un
‘ npow 10 Plan it is today. The progress that's been made in ““S0-watters’ is typical of
:mm" the results achieved through G-E research.
St .
by W. R ‘D‘“’_‘dm - You can get G-E tubes promptly through any of our offices—located in
. .'\5,2325“6 o an‘\z:ﬁt‘?‘:‘; 80 principal cities. Get in touch with your G-E representative today.
-mi al
N\&The GEr p';::na. free General Electric, Schenectady, N. Y.

ELECTRONICS — June 1911 15



MODULATION

NERAL RADIO COMPas
ComivAL eACTK

CARRIER

61 Y0 100 s

o
GENERAL RADID COMPANY
e mes =

-~

FOR ULTRA-HIGH FREQUENCIES
an Improved Signal Generator

HIS new Signal Generator is an improvement of the older Type 804-A
Tdeveloped by General Radio in 1939. The new generator has a con-
siderable number of improvements, both electrical and mechanical, over the
original model. The new features contribute both to the ease with which the
generator may be operated and the accuracy of the results secured with it.

® CARRIER FREQUENCY RANGE-— 7.5 1o 330 Mc
® NEW RANGE-SELECTOR SWITCH - proper direct-

reading scale is brought into view when each of the
five coils is selected; the other scales are masked

@ DIRECT-READING SCALES-—accurate to at least 2%
over entire range

@ EXTRA COIL-FORM PROVIDED — sixth position of
range switch is for blank plug-in coil form which
can be wound for any frequency range desired

@ POSITIVE GEAR DRIVE—frequency control drive is
through worm shaft on condenser which engages
train of gears to move dial—precision of selting is
better than 0.1%

® THOROUGH R-F SHIELDING - leakage cannot be
noticed on any available receiver—no openings in
panel or cabinet—panel voltmeters and all dials
shielded

® OUTPUT VOLTAGE CONTINUOUSLY ADJUSTABLE
—irom 1 microvolt to 20 millivolts up to 100 Mec;
10 millivolts to 330 Mc

©® CAPACITIVE VOLTAGE-DIVIDER ATTENUATOR —
carrier frequency cannot change with attenuator
setting

® ATTENUATOR DIAL DIRECT READING—in microvolts
and millivolts—slow-motion gear drive for ease in
setting

® CONCENTRIC SHIELDED OUTPUT CABLE—with a
75-ohm characteristic impedance furnished with each
generator

® MODULATION CONTINUOUSLY ADJUSTABLE— 0 to
60% with amplitude modulation—external modulation
characteristic is flat within 2 db from 100 to 20.000
cycles

® BUILT-IN VOLTAGE REGULATOR—etfectively elimi-

nates difficulties due to fluctuating line voltage

TYPE 804.B ULTRA-HIGH-FREQUENCY SIGNAL
GENERATOR ... ................0.uo.. $350.00

® Write for Bulletin 697

GENERAL RADIO

COMPANY

CAMBRIDGE, MASSACHUSETTS
Branches in New York and Los Angeles

June 1941 — ELECTRONICS




the Measure of
Plus Value . . .

The plus features built into every TAYLOR
TUBE result in greatly increased safety fac-
tors, longer dependable life, lower operat-
ing cost and better all ‘round performance.

In installation after installation, TAYLOR
TUBES have met and faithfully fulfilled
the rigid service requirements of 24 hour
a day applications. They have built and
maintained their own record of success
under the most adverse conditions of
use — where tube failures cannot be toler-
rated. No wonder their popularity -grows
everywhere —every day.

“THE TUBES WITH A GUARANTEE"”

TAYLOR, a pioneer in developing transmitting tube appli-
cations for industrial purposes, was first to introduce the
floating anode, the multi-strand filament in the lower
priced rectifiers, thin wall treated carbon anodes and to
provide Heavy Duty construction in tubes up to 100 watts.
TAYLOR TUBES are the finest in the industry —the result
of years of continuous experience with thousands of instal-
lations of every type. TAYLOR'S broad guarantee of satis-
genuine value. It

factory service is proof of quality and

will pay you well to confer with TAYLOR regarding your
tube requirements.

EACH TUBE IS CUSTOM BUILT TO GIVE "MORE WATTS PER DOLLAR"
—

— Dependability

— Beiter Performance

S :;l_

W

— Lower Operating Cost

TAYLOR TUBE USERS

AIRLINES:

Inland

Delta
Mid-Continental
Chicago-Southern
Northwest

TRANSMITTER MANUFACTURERS:

Bendix Fred Link
Harvey  Gross

American
Eastern
Penn-Central
Branff

Motorola
Bassett

Taylor Tubes are in use in many
types of amateur and commercial

transmitters and are used by the
British, Australian, Argentine
and United States Governments.

TAYLOR TUBES, INC., 2341 WABANSIA AVE, CHICAGO, ILLINOIS

ELECTRONICS — June 1941
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*
* DEFENSE AND THE FUTURE...

Copy of Letter to users of Products of
The International Nickel Company, Inc.

——

—————

\

T o, 0 77
c////af////////ﬂ//ﬂ :/,//4/ VVW%J//%C%

EXEcutive OFFICES: 67 WALL STREET

RoBERT C.StanLry, d /%‘I (< ,'(/7; ;/
PrEsrpenr :

April 17, 1943,

Our plents, in common with those of most

of lmerica's industrial
orking at their peay on defense production, In spite of this,
being inflicted up:

on many consumers of our Products who {p the
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NﬂW—rnn THE FIRST TIME

’I;-IIS new line of instruments (Type
CF-2) makes it possible to obtain per-
manent records of circuit conditions
where, previously, only indicating in-
struments, or expensive recording
equipment, were available.

You will find these instruments ideal
for electronics work because of their
low power consumption.

THEY'RE INKLESS
There’s no ink to spill, blur, or freeze.
You are sure to obtain accurate records
in temperatures from — 10F to 120F,
and rapidly fluctuating loads will not
cause “painted” charts. :

The CF-2 recorder is small, sturdy,
accurate within 2 per cent, and readily
portable—it weighs only 12 pounds.
A reliable Telechron motor feeds the
chart at either 1, 2, or 3 inches per hour.

For a-c measurements, the companion
Type CF-1 instrument is available.

Get complete information from the nearest G-E Office. Ask for
our Bulletin GEA-3187, General Electric, Schenectady, N. Y.

ey

[ Ee
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Obtaining a permanent record of a tube
plate current with a CF-2 d-c milliammeter

-

APPLlCATlONS

the many

iust a few of :
H?sii::: :lses for these recorders
: ermonen' records
inimize the need

evelop R
b o \ will facilitate

of circuit con

Recorders

for
Low-range and
High-sensitivity
Measurements

Milliammeters
Microammeters
Millivoltmeters
and
Ammeters
Voltmeters

dOIIS“', so l‘ldl ov N“ have roo for
eity |"SPOC'°|S.

3 Vdcuum-'ube CllCUl'S'_'O I’OCOI’d p\ote
CUIIOII' ofr ‘o"°9°'

batter
4 Moving vehic\es——to study

ance-
Qenaru'or P°"°'m

IHHTH 1]

CF Instruments record by making one dot per second.
This record was made with & relatively constant cur-
rent. On Auctuating circuits the record may not be
continuous, but the density of the dots gives an in-
dication of the average current or voltage.

Range. . . "
Resistance. . . . . ...

Response time. .. . ..
Dimensions.

Chart speed . .

>

TYPICAL CHARACTERISTICS OF A POPULAR RATING

Scale length. . . . .. ..

....0% 1 ma
.16 ohms, approx.
.. 3 sec. approx.
.8 9/16 by 10 9/16 by 5 31/32 in.
5 . eld 31/2 in.

GENERAL @ ELECTRIC
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YOU CANNOT OVERLOCAD

Wt
GRAPHITE ANODES

No matter how you slam on the
voltage, SPEER Graphite Anodes
can take it. Of all anode materials,
graphite is the only one that heat
/ cannot fuse—cannot even soften
or warp. No matter how hot SPEER
Graphite Anodes get, they cannot
blow. Think how that increases the
service life of transmitting and
\ power tubes! |
Besides being literally heat-proof,
graphite has many times the rela-
tive heat dissipating value of any
\ other anode material. As a result,
tubes with SPEER Graphite Anodes
can handle more power.
For these reasons and others
equally important to tube users,
| SPEER Graphite Anodes are used
, by many of the leading tube manu-
E;‘j facturers. Write us for a list of
L. them and for a copy of the SPEER
: | Anode Booklet. /

SPEER CARBON CO. c@;

ST. MARYS, PA.

o @ 113
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CANNON Plug Assembly
conforming to Army-Navy
Specification AN9534 of
Aeronautical Board
Polarity shown is designed
for 110 V service.

Three fittings illustrating
the well-known “K’' line of
CANNON Cable Connec-
tors, precision-bwilt of ight-
weight aluminum alloy for
aireraft service.

Typical thru-panel
Cannon Cable Connector
nstallation, featuring
(1) a 90° junction shell
with solid conduit attached
(mounted behind panel),
(2) a receptacle mounted
on front of panel and
(3) a straight cord con-
nector, flexible conduit at-
taclwd (coupled to plug)

CANNON ELECTRIC DEVELOPMENT CO.

3209 HUMBOLDT STREET,

LOS ANGELES, CALIFORNIA

ELECTRONICS — June 1941

ANNON PLUGS

Cable Connectors
for Aircraft Service

The CANNON line of Multiple-Contact Elec-
trical Cable Connectors embraces the greatest
variety of fittings for this service produced by
any manufacturer

Less than ten years ago CANNON pioneered
the first aircraft plug assembly to permit the
installation or removal of motors withoutsol-
dering or unsoldering countless cable wires.
New uses led to almost endless variations until
today C\NNON PLUGS are listed under more
than 8327 catalog numbers covering the field
of Aeronautics, Sound, Geo-physical Research,
Television, Instrument-Control on Ships, Lab-
oratory Panels and Commercial Power.

In the aircraft field, CANNON concentrates
on two principal lines—the “K’’ series and the
“A-N" series. The “K” series is the refinement
of the earlier fittings pioneered by CANNON for
aircraft. The ““A-N” line is CANNON'S interpre-
tation of the composite designs of the U. S.
Army Air Corps and the Bureau of Aeronau-
tics, Navy Department. These designs are
in conformity with Specification AN9531,
Amendment 3, as prepared by the Permanent
Working Committee of the Aeronautical Board.

More than 25 years of manufacturing ex-
perience is behind every CANNON product.
Experience, specialization, quality and service
have won for CANNON CONNECTORS recognized
leadership in a world market.

We issue a series of illustrated bulletins which may assist in
solving your “Plug Problems.” Bulletin “K” and Bullelin
“A.N" list plugs for aircraft. Bullelin “P§ 0" lists plugs for
“Sound.” When requesting bulletins, please spectfv requirements.

e =, e W

o° ’P EASTERN SALES OFFICE
g : 220 Fifth Avenue, New York, N. Y.
= CHICAGO AGENCY
CANNON Kelburn Engineering Co., 600 West Jackson Blvd.




Is this how you judge an insulator ?

Total point score

EVERYONF. knows that glass has
high compression strength; is uni.
. \ form, permanent, alkali and acid resistant. May-
be we've missed something, but we figure this
scorecard must include just about every other
physical characteristic you yourself look for in
the insulator you buy. And any way you look ar i,
our PYREX bhrand glass rates pretty high,

There’s not much more we want to tell you,
except this: PYREX brand glass is already con-

tributing to the electrical industry in these ten
important ways:

LOW-L0SS |  pORCELAIN RESINOID

| ND O
TERIAL STA |
HOW HIGH DOES YOUR PRESENTLW

Bong::;sc wr LS STEATITE 4 ) \
PROPERTY 5
6
| 3 2 1
High refractoriness 5 3
4
6 1
High scratch hardness 4 5 2
3
nsion 6 4 3
Low thermal expd 2 |
6
| 4
High dielectric strength 3 5 |
2
6 2
Low dielectric constant 4 3 |
6
[ jume resistivity 5 |
High volu
_— e f— —
 ———
— N 12 12

Power Line lusulators  Lightning Arrester Bodies
Telephone Insulators  Neon Insulators

Cyclotron Insulators Power Fuse Tubing

Radio Tnsulators Automobile Fuse Tubing

Ozone Cylinders Fuse Plug Bodies

Send for your free copy of “Glass as an Electrical
Insulator” (a general technical bulletin); or ask
for “Plain Facts About Insulators’” (a frank book-
let about power line problems). Simply write
Corning Glass Works, Insulation Division,
Newton St., Corning, New York.

“PYREX?" is u registered trade-mark and indicates Manufacture by Corning Glass Worbs

CUHNING

BRAND

‘ means
.{Hesearch in Glass

2

rex lusulators
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&7/ 7pper Koutes
demand ((apactlor

[indurance

THERE'S EXTRA DEPENDABILITY IN
LONGER LASTING C-D CAPACITORS

Winter or summer is only a day away on the international routes of
Pan American Airways System. So when you speak of the compass
that guides the Clipper Ship of today — radio equipment — you're
talking dependability! For ten years the capacitors used in Pan
American Aircraft and airport radio transmitters and receivers have
been Cornell-Dubilier built — to specifications. Surely you can rely
on the capacitor serving the communication requirements of the

Flying Clipper Ships — “America’s Merchant Marine of the Air”

c APACITORS MAY LOOK ALIKE BUT. .. There is extra long ife, extra ,m'.-;mm;-,yl and
dependab:l:ty built into C-Ds, Next ;tme you s pecify capacltors look for the
Cornell-Dubilier seal of e.\'/lerienced engineering. And gel‘lbe'hi.ddg:.r_'t extras
al no extra cost: Semf for Catalog. Cornell-Dubilier Electric Corporation,

1006 Hamilton Blvd., South Plainfield. New [ersey.

MICA - DYKANOL

il Cornedl Dusitier

SOUTH PLAINFIELD, N.) NEW BEDFORD, MASS:

.« . MORE IN USE TODAY THAN ANY OTHER MAKE . ..

ELECTRONICS — June 1941 23
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Our enlarged plant will be completed a month
ahead of schedule and full capacity operation

w is to start July 7th. A second addition 140 fi.
% by 40 ft. will be completed August 1st.
o

L

To say that we would not accept new business
would be foolish—to say that we can fill all
orders with equal facility would be wishful
thinking. We do say however, that Superior
Tube Company to the limit of its capacity, is
ready to take care of its obligations in the order
of their relative importance.

| ace
-~ SUPERIDR TUBE L.

4 ["“Small Tubing is our only business, and we know i.”]
% | NORRISTOWN,//PE:PjSYLVANIAl(’ /

Tubing from 58" OD down . . . SUPERIOR @ Seamless in

L

L

-

L

.
L

various ana lyses. WELDRAWN - B

o«
qra e

Stain less. BRAWN Kk geyie W elded and drawn “Monel” and

“Inconel”, SEAMLESS and Patented LOCKSEAM Cathode Sleeves.

““FOR FINE SMALL TUBING'"

June 1941 — ELECTRONICS
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WHAT DOES AN X-RAY PICTURE HAVE
TO DO WITH MAKING A

better transmitting tube?

® To mnake our x-ray tubes last longer and per-
form better under severe service we needed a

new kind of copper.

Our engineers had found that ordinary copper
contained traces of nnprisoned oxygen which
reduced conductivity and made it difficult 10
obtain a perfect seal between the glass envelope

and the anode.

Oxygen-free high-conductivity copper was then
developed—a purer, denser metal that makes
possible a more perfect seal because it is free of
microscopic voids.

Perfect seals are just asimportant inradio tubes as
they are in x-ray tubes. And in applying this new
metal to transmitting tubes we were able, once

™ again, to use an ad-
vancement in one

typeof Westinghouse
vacuum device as a
means of improving
another. Allexternal
anode radio tubes
manufactured by

Westinghouse are

equipped with OFHC copper anodes. This West-
inghouse improvement is one of the reasons why
Westinghouse radio tubes stay with you longer.

To Westinghouse this kind of research and
development is an old story, but not an unusual
one. To you, the user of Westinghouse radio
tubes, it is another example of the way you
benefit through Westinghouse experience gained
in every field of electronics.

sy V%stinghouse

THE FIRST NAME IN RADIO BROADC CASTING

June 1941 — ELECTRONICS
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G.C. NUNT & BONS
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ALSIMAG

TO INSURE ABSOLUTE
FREQUENCY STABILITY

Leading manufacturers of piezo-
electric crystals guard them in hol-
ders made of AlSiMag steatite
ceramics. AlSiMag insulation’s
great mechanical strength and per-
manent rigidity under all working
conditions is the best assurance
for positive crystal control. lts
high dielectric strength and low
losscharacteristics make AlSiMag
the ideal material from the elec-
trical point of view.

ml \/ " FROM cEramic HEADQUA

AMERICAN LAVA CORPORATION * CHATTANOOGA * TENNESSEE

CHICAGO » CLEVELAND « NEW YORK « ST. LOUIS - L0S ANGELES « SAN FRANCISCO - BOSTON « PHILADELPHIA - WASHINGTON, D. C.

ELECTRONICS — June 1941 27



2

T i T e

%

e

- \‘\‘:\c5~

California, Nevada

HERB BECKER, 1530 W.
104th St., Los Angeles, Cal.

N. Y., N. J., Penn.. Md., Del.
Dist. of Col., Malne, N. H.

l., Conn., Mass.
ADOLPH SCHWARTZ,
14726 Elm Ave., Flushing,
New York.

0

ne ov b g“":\(\ﬁ\o'\\‘\“]
(\L

Wash., Ore., Idaho, Mont.
GENERAL SALES cO.,
Verner O. Jensen, 2605 .07
Second Ave., Scattle, Wash.

Colo., Wyo., New Mexico,
Arlzona, Utah
RICHARD A. HYDE, 4253
Quitman St., Denver, Colo.

Illustrated:
Eimac 35TG, 75T, 100T and 250T tubes

®

Tuse®

Chicago, lliinols, Wisconsin
G. G. RYAN, s49 w.
Washington Blvd,, Chicago,
.

‘N. Caro,, S. Caro., Georgla,
Tenn,, Flor., Ala., Miss.

JAMES MILLAR, 316 Ninth
St. N. E., Atlanta, Georgia.

Export Agents:
Frazar & Co., Ltd., 301 Clay St., San Francisco

Eitel-McCullough, Inc. San Bruno,California

Texas, La., Okla., Ark.
J. EARL SMITH, 2821 Live
Oak St., Dallas, Texas.
Ohio, Mich., Ky., Ind., Minn,,

Mo., Kan., Neb., lowa
PEEL SALES ENGINEER.
ING CO., E. R. Peel, 1354
E. Erie St., Chicago, IIl.
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adds new beauty and utility;
releases vital metals

NarTionar Derense News
for defense

L 3 4 /
o0 0 m 2 P Any manui ] 1
’ that frees more aluminum and

steel for defense is news today
So is any sales development that
attracts buyers because of a basic
product improvement.

Lustron makes news on both
counts! One example is its use
in 1941 Philco refrigerators

Sheet aluminum and steel
are replaced by Lustron in the
models pictured here. The trans

parent Lustron door on the
freezing compartment at left
not only replaces metal—icadds
the new sales feature of visibility.
Lustron’s production-and
sales advantages include v In-
creasing strength and tough
ness as temperatures go down
v Remarkable insulating prop-
erties y No moisture absorp-
tion ¥y Minimum expansion or
contraction under changing
temperatures v/ Resistance to
acids, alcohol, cleansing alkalis
v Odorless and tastelessy High
dielectric strength v/ Limicless
color range
Perhaps your product is the
one to lead the way with a new

use o ;
Inquire: MONSANTO CHEMICAL
CoMPANY, Plastics Division

gl - Mg

Chica 1t

A Mo

THE FAMILY OF SIX MONSANTO PLASTICS

(Trade names designate Monsanto's
exclusive formulations of these basic
plastic materials)
s LUSTRON (polystyrene) - OPALON (cast
Lce lection moldjy henollctesin) + NITRON ( cellulose nitrate )
duced  Americ; N press | phenolic
astic molding ﬁf,ﬂ'hf(":“\s in mé.'.'c‘.‘:of,‘i'f,'s high speed SAFLEX (viny! acetal) - FIBESTOS(cellulose
L“:"c%?,g:l“n ared of 204 cose and quick 2;{_?7?;‘"“'"3 acetate) - RESINOX (phenolic compounds)
s 2 Sheets + Rods - Tubes - Castings
squate in Molding Compourids
; . Vvepak
Rigld Transpatent Packaging Materials

Thermo - Ploss:
Clair M:d,auk, Inc . :‘Jt

: S
ustron barts on the largetlt

MonsANTO PLASTICS

SERVING INDUSTRY ... WHICH SERVES MANKIND

ELECTRONICS — June 1941 29
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WIRE WOUND

nes[3T0RS

Never has there been such a con-
certed development of electrical equip-
ment requiring resistors for bridge and
similar circuits where the call is for
greater accuracy and lower temperature
co-efficient than heretofore available in
production quantities.

IRC Precision Wire Wound Resistors
were designed for such purposes. They
are made to a standard tolerance of
+1% or to as low as 1/10 of 1% on special
order. They have an extremely low
temperature co-efficient for stable opera-
tion over a temperature range from
-30° C. to 100° C. They are impreg-
nated against humidity and other atmosg:
pheric conditions. They are available in
the most complete line of inductive and
non-inductive types, shapes, sizes and
terminals on the market today.

MAXIMUM PROTECTION * CLOSE TOLERANCES * SMALLER SIZES

The Answer to Many
Resistance Requirements

idge Circuit

Thousands of these units used in a wide
range of equipment from voltmeter multi-
pliers for sea coast duty to geophysical
instruments used in tropical climates
prove their dependability under the most
exacting conditions.

Whatever your resistance Irequire-
ments, it pays to ask IRC. IRC engineers
will welcome the opportunity to cooperate.
They are backed by the world's largest
line of fixed and variable resistors. Their
recommendations are based on many
years of specialized experience in deai-
ing with practically every type of resist-
ance problem.

Write for IRC Resistance Engineering
Data Bulletin No. IV including both IRC
Precision and Cement Coated Power
Wire Wound Resistors.

This is an actual size view of an IRC Type BW Y2-watt Insulated Wire Wound
Resistor — a compact, well-protected unit that can often be used in exacting
applications where space is at a premium. Other Type BW sizes are l-watt
and 2-watts. Tolerances available to as close as 2%. Some sizes an ranges
can be supplied to even closer tolerances and in matched pairs to 1%.

INTERNATIONAL RESISTANCE (0. i3 Nonm srosp st

30 June 1941 — ELECTRONICS




| OVERHEARD —

Other department heads
were blaming inefficiency
on my assembly line for de-
livery date delays. Naturally,
I was worried.

1 INVESTIGATED —

And found that the whis-
pers were justified. Delays,
low output, worker fatigue,
were crippling our plant,
particularly . ..

SCREW-DRIVING
DELAYS!

Slow,awkwardtwo-handed
driving with slotted screws;
scratched surfaces, fumbled
screws — crookedly driven,
split, burred, wasted!

OLD-FASHIONED
FASTENING

A lot of small troubles
- added up to a big headache
— all the result of buying a
slow-driving slotted screw
because it was priced less.
Naturally we changed to
Phillips Recessed Head

Screws...and now . ..

PHILLIPS SCREWS CUT
OUR ASSEMBLY TIME 50%!

e permitting fast power driving

e eliminating extra operations, pilot holes,
washers

o freecing operator’s hand to hold work

e increasing holding power (fewer screws
needed)

e eliminating refinishing costs and time.

Slow-driving slotted screws may be holding
up your assembly line right now. Hundreds of
screw-using factories have obtained remark-
able results by changing overto Phillips Screws.
Write one of the firms listed below for facts
about Phillips Screws in yowr industry.

PHILLIPS Feas ‘screws

WOOD SCREWS o MACHINE SCREWS o SHEET METAL SCREWS « STOVE BOLTS
SPECIAL THREAD-CUTTING SCREWS o  SCREWS WITH LOCK WASHERS

U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840;
Allowed and Pending.

American Scréw Co., Providence, R.I.
Central Screw Co., Chicago, 11l .
Chandler Products Corp., Cleveland, Ohio
Continental Screw Co., New Bedford, Mass.

Internaticnal Screw Co., Detroit, Mich,

The Corbin Screw Corp., New Britain, Conn,

The Lamson & Sessions Co., Cleveland, Ohio
The National Screw & Mfg. Co., Cleveland, Ohio
New England Screw Co., Keene, N.H.

The Charles Parker Co., Meriden, Conn.
Parker-Kalon Corp., New York, N.Y.

Pawtucket Screw Co., Pawtutket, R.l.

Pheol! Manufacturing Co., Chicago, Ill.

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y,
Scovill Manufacturing Co., Waterbury, Conn.

Shakeproof Lock Washer Co., Chicago, lll.

The Southington Hardware Mfg. Co., Southington, Conn.
Whitney Screw Corp., Nashua, N.H.

ELECTRONICS — June 1941
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| “Space Suits”
for Stratosphere Radio

i s

21 TR

\\'THE\ you board a
Stratoliner for a hop across
country, you fly in a her-
metically sealed, insulated
cabin. It retains sea-level
pressure of fresh, pure air . . .
no matter how lugh you go.
In one of these, any regular
aircraft transmitter or re-
ceiver will function just as
normally as you do yourself.

But what about the thou-
sands of other planes built
and building for stratosphere
flying . .. fighting . . . freight-
carrying ? These are stripped
lean as racers. Every ounce
of unnecessary weight be-
comes a threat to safety . . .
to fighting-efficiency. No
sealed cabins for these!

32

B,

O keep hearts from bursting at

dizzy stratosphere heights, men
put on individual oxvgen masks. And
to keep the very hearts of aircraft
radio-power supplies (vibrators) from
bursting, Mallory has developed a
vibrator in a “space suit”’.

Yet important as they are, Mallory
Stratosphere Vibrators are only one
bright thread in a tapestry of leader-
ship that is woven through practically
every industry. Mallory is the ac-
knowledged leader in the manufacture
of essential parts for all radio com-
munications and electronic devices.

But beyond that, Mallory’s metal-
lurgical division plays an important
part m practically every industry

that uses non-ferrous metals, or which
fabricates metal vroducts.

Mallory standardized welding-tips,
wheels, and dies have contributed

tremendously to the lowered costs of

producing better, stronger automo-
biles. And over 80% of all automo-
biles produced employ Mallory
electrical contacts in the ignition
systems. In general industry, 1t is
nearly impossible to name a type of
product, if it is made of metal, or
operated electrically, that does not
rely upon Mallory for electrical con-
tacts or resistance welding electrodes.

That’s why we say, regardless of
your industry, find out the part that
Mallory plays.

P. R. MALLORY & CO., INC., INDIANAPOLIS, INDIANA ¢ Cable Address—PELMALLO

MATLORY

SERVES THE AERONAUTICAL, AUTOMOTIVE, ELECTRICAL, a!o-ﬁ
PHYSICAL, RADIO AND INDUSTRIAL FIELDS WITH ... ELECTRICAL

CONTACTS, WELDING ELECTRODES, NON-FERROUS ALLOYS, POW-
DERED METAL PRODUCTS AND BI-METALS.. -RECTIFIERS, DRY ELECTROLYTIC CAPACITORS, SPECIAL HIGH RATIO
ANODE PLATE CAPACITORS, VIBRATORS, VITREOUS RESISTORS, POTENTIOMETERS, RHEOSTATS, ROTA‘?
SWITCHES, SINGLE AND MULTIPLE PUSH BUTTON SWITCHES, POWER SUPPLIES, BATTERY BOOSTERS AND CHAROE’!

June 1941 — ELECTRONICS
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ELECTRONICS
REFERENCE
ISSUE

THE editors present on the following pages an issue of
ELECTRONICS devoted to reference data—tables, charts, and for-
mulas—for engineers in the electronic fields. While in no sense a
substitute for handbooks covering these fields, this Reference Issue
is intended to serve as a compact source of material commonly
used in electronic engineering. but difficult for the busy engineer

to keep in his head. An alphabetical index appears on page 64.

C O N T E N T S

SECTION 1.......... RADIO COMMUNICATION..... .. : ... 34
SECTION 2......... STANDARD BROADCASTING....... ... 40
SECTION 3.......... FREQUENCY MODULATION...... c..... 46
SECTION 4........ .. TELEVISION BROADCASTING........... 49
SECTION 5.......... AUDIO AND SQUND SYSTEMS. .. .. . ... 54
SECTION 6.......... INDUSTRIAL USES OF TUBES..... .. ... 58
SECTION 7.......... MEASUREMENTS ... ... ... ... ......... 61
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SECTION I. RADIO COMMUNICATION

Frequency Ranges'

Low radio frequencies:

(Long waves): 10 to 550 ke; 30,000 to 545
meters. Ground-wave range 0-1000
miles; sky-wave range 500-8000 miles.

Broadcast frequencies:

550 to 1600 kc; 545 to 187 meters.
Ground-wave range 0-100 miles. Sky-
wave range 100-1500 miles.

High radio frequencies:

(Short waves): 1600 to 30,000 ke; 187 to
10 m. Ground-wave range 1-50 miles;
sky-wave range 50-8000 miles.

Ultrahigh frequencies:

(Ultrashort waves): 30 to 300 Me: 10 to
1 m. Range 0-100 miles.

Microwave frequencies:

300 to 3000 Mec (1 m to 10 em). Range
limited to line of sight.

F.C.C. Frequency!
Allocations

The following is a condensed table of
allocations in the U.S.A

Frequency
channels,

kilocycles Allocation

10-103 Fixed, government
103-141 Coastal telegraph, gov-
ernment
Maritime calling, ship
telegraph, fixed and
coastal telegraph. (190
ke to state police and
government)
Government, fixed, air-
port, aircraft (375 ke
to direction finding)
Coastal telegraph, gov-
ernment, ship tele-
graph, aircraft, inter-
ship phone (500 ke to
maritime calling and
government)
Broadcasting (1,592 to
Alagka services)
Geophysical, relay,
police, government, ex-
perimental, marine fire,
aviation, motion pic-
ture
Amateur
Experimental  visual
and relay broadcast,
police,  government,
ship harbor, fixed, mis-
cellaneous

143-193

194-391

392-548

550-1,600

1,600-1,712

1,716-2,004
2,004-2,500

2,504-3,497 5 Coastal harbor, gov-

ernment, aviation,
fixed, miscellaneous
3,5004,000 Amateur
4,005-6,000  Government, aviation,
fixed

International  broad-
cast, governiment
Coastal telegraph and
phone,  government,
fixed, miscellaneous
Amateur
Government, fixed
aviation, ship tele-
graph, coastal tele-
graph, miscellaneous
International  broad-
cast
9,710-11,000 Government fixed
aviation
11,010-11,685 Ship telegraph, mari-
time, calling, govern-
ment, coastal tele-
graph, fixed, avia-
tion, miscellaneous
11,710-11,890 International  broad-
cast, government
11,910-13,990 Aviation, fixed, gov-
ernment, ship tele-
graph, coastal tele-
graph, miscellaneous
14,000-14,400 Amateur
14,410-15,085 [Fixed
15,110-15,330 International  broad-
cast, government
15,355-17,740 Fixed government,
aviation. ship and
coastal telegraph, mis-
cellaneous
17,660-17,840 International broad-
cast
17,860-21,440 TFixed
aviation
21,460-21,650 International broad-
cast, government
21,650-23,175 Coastal telegraph, gov-
ernment, ship tele-
graph, miscellaneous
23,200-25,000 Aviation, government,
miscellaneous
25,025-26,975 Broadcast,government
27,000-27,975 Government, general
communication
28,000-30,000 Amateur
30,000-42,000 Police, government,
relay broadcast, coast-
al and ship harbor,
miscellaneous
42,000-50,000 Broadcast and educa-
tional (F-M
50,000--56,000 Television, fixed
56,000-60,000 Amateur
60,000-112,000 Government, television
112,000-116,000 Amateur
116,110-139,960 Broadcast, govern-
ment, aviation, police.
miscellaneous
140,100-143 880 Aviation
144 ,000-400,000 Government, televi-
sion, fixed
400.000-401,000 Amateur
401,000 and above F ,Xperimental

6 020-6,190
6,200-6,990
7,000-7,300

7,305-9,490

9,510-9,690

government,

Frequency Tolerances!

Established by Cairo Convention

Frequency Percentage

band in ke Service Tolerance

10-550 Fixed, land, mobile 0.19%
Mobile 110-162 ke 0.3

Mobile 365-515 ke 0.3
Aircraft 0.3
550-1600 Broadcasting 20 cps
1600 6000 Fixed 0.01
Land 0.02
Mobile 1500-4000 0.05
Mobile 41154165 0.05
Mobile 5500-5550 0.05
Mobile 4000-6000 0.02
Aircraft 0.025
Broadcasting 0.005
6000- Fixed 0.01
30,000 Land 0.02
Mobile 62006250 0.05
Mobile 82308330 005

Mohile 11,000 0 05
Mobile 12.34-12.5 Mc 0.05
Mobile 16.46-16.66 Mc¢ 0.05
Mobile 22-22.2 Me 0 .05
Mobile — other

frequencies 0 02
Aircraft 0.025
Broadeasting 0.005

Bandwidth
Requirements!

Bandwidth
Service Requirements
C-w Telegrapl. Keying speed in bauds*
I-c-w Telegraph Keying speed in bauds*
plus twice modulation
frequency
Commercial Telephone 6 to 8 ke
Broadcasting 10 to 30 ke
Television (Vestigial sideband) 6 Mc

I-m Broadeasting 200 ke
I"-m Communication 40 ke
Facsimile Number of picture ele-

ments per second plus
twice sub-carrier {re-
quency, if used

* One baud is 0.8 words per minute for a
code having 8 dots or blanks per letter.

Amateur Allocations'®

C-W telegraphy: (A-1 emission)

~Frequency Type
Band Limits License
160 m 1750-2050 ke BorC
80 m 35004000 ke BorC
40 m 7000-7300 ke BorC
20 m 14,000-14,400 ke BorC
10 m 28,000-30,000 ke BorC
5 m 56,000-0,000 ke BorC
27 m 112-116 Me BorC
1} m 224-230 Mec BorC
4 m 400-401 Mec , BorC
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A-m Telephony (A-3 emission)

160 m 1x00-2050 ke BorC
80 m 3900-4000 ke A
20 m 14.15-14.25 Mec A
10 m 28.5-30.0 Me BorC

5 m and above, same as c-w telegraph.

F-m telephony

5m 58.5-60 Me BorC
21 m and above, same as c-w telegraphy
Television

21 m and above BorC

Civil Aviation Allocations®

Frequency

Service , in ke
Weather and radio range 200400
[58 channels]
Airport traffic control 278
Plane-ground (night) 2900-3500
Plane-ground (day) 4100-6600

[80 channels]
Itinerant: calling

and working (night) 3105, 3120
Itinerant: calling

and working (day) 6210
U-h-f marker beacons 75,000
Transport company, point 2.7-18 Mec
to point [28 channels]
Airport traffic control 129-132 Mec

B oz

Police Allocations

Municipal, State, and County

1610-1712 ke, 2318-2490 ke, 2804-2812
ke, 5135-5140 ke, 5195 ke.  State: 190
1730 ke. U-h-f (municipal): 305 to
40.0 Mc (29 channels)

International Broadcast
Allocations

Frequency

Band Limits

50 meter 6000-6200 ke
31 meter 95009700 ke
25 meter 11,700-11,900 ke
20 meter 15,100-15,350 ke
17 meter 17,750-17,850 ke
14 meter 21,450-21,650 ke

Propagation—Choice of
Frequency®

Figure 1-1 shows the maximum usable
frequency for transmission over distances
up to 2200 miles, at noon and midnight
during summer and winter at latitude
39° N The upper and lower limits in
each range correspond to the sunspot
maximum and minimum respectively.

Propagation—Ground
Wave

The field intensity¢
due to the ground wave is given by

K\/PA

€ mv'm

where K is antenna constant (195 for
i-wave, 270 for z-wave), P is power
radiated in watts, d is the distance in

miles, and 4 is an attenuation constant
defined below.

The attenuation constant

2+ 03
2+ p+ 060"
where

9.38 4 10°* f2d

where f is the frequency of operation in
ke, d is the distance in miles and ¢ is
the soil or water conductivity in emu.
The above equations neglect the effect of
dielectric constant, which is permissible
at frequencies lower than the value
specified in Table I (page 36)

Typical soil constants

See Table I (page 36).
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Ground-wave propagalion

Values are given in Iz, 1-2 for average
ground and sen water, for | kw power
with  vertical }-wave antenna. IT'or
power /> in kw, multiply field strength

values by /P

Propagation—Ultrahigh
Frequencies® '

U-h-f field strength

88\/P AH

PR volts, meter
where P is the power radiated in watts
from a half-wave dipaole in direction of
receiving point, /1 is transmitting antenna
height in meters, A is receiving antenna
height in meters, A is the wavelength in
meters, and » is the distance fromn the
transmitting antenna in meters.

Example P =1 kw 10, I = 100,
1000 m (0.62 miles), A 6 m (50
Me), e 046 v 'm. At r 10 km
6.2 miles), ¢ = 4.6 mv,/m (other factors
remaining unchanged
Note: The heights and // are the
actual, not the effective, heights of the
receiving and transmitting antennas
respectively.

Distance, miles
200 400
(R
Power = ’kw
6 =4x10""emu
(Sea water)

100 -
0 200 400 600 -800 1000 (200 14001600 1800
Distance  kilometers

<] Disfance'.'rhiles.
-800 - 1000 1200

Power = | kw
a=10"%e. .u.

600 800 1000 700 1400 1600 1800 2000
Distance, kilometers A
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U-h-f propagation values:

Iield strengths at 50 and 150 Me, for
1 kw power for various values of antenna
height / are given in I'ig. 1-3.

Line of sight:

Distance of unobstructed line of sight
between transmitting and receiving
antennas is given in Fig. 14

Attenuation beyond horizon!+:

Beyond the line of sight, the field strength
of u-h-f waves decreases rapidly, accord-
ing to

en (ra/r) N uv/m

where ¢ is field strength beyond horizon
er is field strength at horizon in uv/m

is distance to horizon in meters
distance to point of observation in
meters, and N is an exponent given in
Fig. 1-5

Propagation—Sky Wave’
The field strength due to the sky wave

3 X 1004/ 4/6/sinf & 4

uv . m

where P is power radiated in kw, d is
distance to receiving point in km, 6 is
the angle at center of earth subtended
by transmission path, in radians, 4 is
an attenuation constant defined below
and ¢ = 2.718.

TABLE 1

T'ype of soil or water
Dry, sandy, rocky soil
Inland soil
Moist ground
Salt water

The attenuation constant:

1 = 46X10 §°-5d
where f is the frequency in ke, and d is
the distance in km.

Noise*

Impulse noise:

Peak and average values vary as the first
power of the bandwidth. Effective values
vary as the square root of the bandwidth.

Fluctuation noise:

Peak, effective and average values vary
as the square root of the bandwidth

Signal-to-noise ratios:

\t receiver output
Signal-to-noise

Requirement ratio
Perfect signal 60-80 db
Good quality 40-50 db
Intelligibility 10-30 db
Noise-free picture in television 40 db
Tolerable picture 20 db
Recognizable picture 5db

Noise from electrical machinery1s

R-f volts R-f volts

line-to- line-to-
Source line ground
Vacuum Cleaner 3 mv 3.5 mv
Electrie razor 40 5.6
Diathermy 250 37
Portable tool 20 26
Automobile
ignition* 4 9-20  wv/m/ke
bandwidth

* Measured at 100 feet in antenna 35 feet
high.

Thermal agitation noise:

? = 549x1078 TZAf volts?

where & is the mean squared voltage
arising from thermal agitation, T is the
absolute temperature in deg K., Z is the
resistance of the conductor in chms, and
Af is the bandwidth in cps.

Ezample: T = 300°, Z = 10,000 ohms,
f = 20 ke, & 3.3x1072 (r-m-s voltage
is 1.8 uv).

Shot-effect noise:

& = 3.18x10°Y [Z2.f volts?

June 1941 —ELECTRONICS

TYPICAL SOIL CONSTANTS

Conductivity (o) Dielectrie f
emu Constant ke
1071 5 1400
10 X101
30X10-" 30 7000
g [ 80 350000

where & 18 the mean squared voltage
arising from shot effect, / is the electron
current in amperes, Z is the impedance
through which electron current flows,
in ohms, and Af is the bandwidth in eps.
Example: 1 10 ma, Z = 10,000 ohms,
J = 20 ke, & = 7.4x10°? (r-m-s value is
86 ,u\'),

Antennas—Radiation

The field strength ¢ due to a linear
antenna in free space is

6Oxifn/W/R
! VIR volts per meter

where // is the effective height in meters,
W is the radiated power in watts, } the
radiation resistance in ohms, A the wave-

Transmitter antenna height, feet
1000 2000 3000 4000 - 5000

T

Line of ;igh; diéfaﬁce,l-(ilomefer;

0 | |
0 200 400 600 800 1000 1200
Transmitter antenna height, mefers

234546789
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Measurement of Antenna
Resistance

ligure 110 shows equipment used in
measuring antenna resistance. 1The wave-
meter is first grounded, with antenna dis-
counected, and reading for maximum
indication noted. Then antenna is con-
nected, meter retuned for maximum
indication. Finally, ealibrated reactances
and resistances are added to wavemeter
cireuit in parallel until the same difference
in readings is observed, indicating the
value of resistance and reactance of the
untenna, by substitation. This method
Is suitable for high as well as low antenna
resistance values.

Multi-element Antenna
Design

Fig. 1-11 shows typical multi-elemnent
antenna structures and their dimensions

Transmission Lines—
Open Wire -

See Fig. 1-12

Impedance:

he surge or characteristic unpedance of
two-wire parallel transmission line is

120 loge (2a/b 276 logio (2a/b

where 7 is the impedance in ohms a is
the spacing between wire centers in inches
and b is the diameter of the wire in inches.
This equation applies when the wire spac-
ing i3 large compared with the wire
diameter.

Frample: No. 14 wire (b = 0.063 in.
spaced 5 inches, Z approximately 500
ohms.  Parallel-wire transmission lines
are usually constructed for impedances
fron 400 to 700 ohms.

Attenuation:

Open-wire transmission lines display an
attenuation of ahout

4 = 0.1// db per 1000 feet

where [ is the frequency of operation in
Me.  The factor 0.1 varies from 0.09 to
0.20 depending on the quality of the
insulation, ete.

Erample: A 600-ohm open wire line of
No. 4 copper displays 0.24 db loss per
1000 feet at 10 Me.

Twisted pair lamp cord) has a loss of
about 1.5 db per wavelength when dry
and 1mpedance of about 130 ohms.

8 10 & 4
Spacing, Inches

Transmission Lines—
Co-axial

Impedance:
138 logo (a, d) ohms

where a is the outside diameter of the
imner conductor in inches, and d is the
mner diameter of the outer conductor in
inches.

Erample: For 70-ohm line, a 'd is 0.31
I'ar @ = 0.25 inch, d = 0.75 inch, Z
60 ohms

Attenuation:
See Fig. 1-13

0 2564/

d db per 1000 feet

where f is the operating frequency in
Me, and d is the diameter of the outer
conduetor in inches

o

i
:é‘
}

g8 B8
i

W 23 5 0 030 0
Frequency of power tranumitted, meqac ycles

Transmission Lines—
Half- and Quarter-Wave
Dimensions:

The length
line is

of a quarter wavelength

L= 246 V7 feet
where 1™ is the percentage velocity of

propagation given below, and f is the
frequeney of operation in Me.
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Velocity of propagation:

Relative
Type Velocity V
Two-wire 0.975
Parallel tubes 0.95
Coaxial, air insulated 0.85
Coaxial, rubber insulation 0.56-0.65
Twisted pair 0.56-0.65

Terminations:
(See Fig. 1-14)

Impedance looking into a half-wave line
is equal to terminating impedance at far
end and is independent of the character-
istic impedance of the line. Half-wave
sections may be used to measure imped-
ances at a distance. For minimum
reflection loss, termination at end of line
should equal the characteristic impedance.

To match unequal impedances:

A quarter-wave line of surge impedance
Z may be used, where

Z = +/Z.Z, ohms

where Z, and Z, are the terminating im-
pedances at the sending and receiving
ends, respectively, in ohms.

Erample: To connect a 600-ohm trans-
mission line to the center of a half-wave
doublet (70 ohms), Z should be 205 ohm:s.

Transmission Line
Stabilization **
Sections of transmission lines

have been used as frequency stabilizers
in the range from 7 to 500 Mec¢. Coaxial
lines are used, usually of copper. Che
design factors are as follows:

Inductance:

L = 2X1077 log, (b/a) henries per meter

Capacitance:

1072
- — — — ., farads per meter
lb log.- Ab ":

Resistance:

R = 41.6XT107/f (1/a+1/b) ohms
per meter

where a is outer radius of inner conductor
in ¢m, b is inner radius of outer conductor
in em, and f is frequency in cps.

The maximum Q:

For a copper line is

Qnes = 1460 b/v/ A




where X is the wavelength in meters and
b is the outer conductor radius in cm
The maximum value of Q occurs when the
ratio of b/a is 3.6.

Power loss:

The power loss in a quarter-wavelength
tuned copper line is
IR\
P watts

8

where I is current at maximum current
point in amperes, A is the wavelength in
meters, and R is the resistance computed
from the above equation for }-wave line.

Oscillating energy:

If,
4 1 «
16/C volt amperes

Where P’ is tie oscillating energy per

Fig.1-15

L=length of
antéenha infeet ‘feeder

Single wire feeder
of approximately 500 ohms
" impedence

79(isfed pair
Nbo. 14

Z2=600 w
d =diameter
of feeder
) wire
Delta connection to antenna

Sih'gle wire

Use of stubs as
impedance
matching devices,

L=non-resonant line
S=shorting bar

Zeppelin feeders
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L-wave section, X\ is the wavelength in
meters, f the frequency in cps, and C the
capacitance in farads, computed from the
above equation.

Figure of merit:

The Q of a tuned copper line 1s

2nfl 1
I 2rfCR

where the symbols are defined above

Voltage gradient:

The maximum voltage gradient is

V.G 2 Tog. (b/a volts/cin

where E is voltage across the line at the
voltage maximum, and @ and b are defined
above.

The minimum voltage gradient, for given
maximum voltage, occurs when b/a
2.72. The minimum voltage gradient for
maximum oscillating energy occurs when
b/a = 1.65.

Ezample: f = 60 Mec, inner conductor
length 125 cm, b = 60 cm 6.5 cm
Q = 20,000. For 10 watts power input,
oscillating energy is 200,000 volt-amperes
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SECTION 2: STANDARD BROADCASTING

UNFIED STATES OF AMERICA Allocations—Class of
Class 1 Class T 880 ke 1320 ke 600 ke 1270% ke 1430 ke Stations
650 ke and 1l 1000 Class 11 610 1280 * 1440
670 640 ke 1020 690 620* 1290* 1460 Class [-A: Dominant station operating
700 6H60 1030 740 630* 1300 1170 on a clear channel, with power 50 kw or
720 680 1070 860 790 1310 1480 more.
#40 710 1080 940 910" 1320% 1590 Class [-B: Same as 1-A, but 10 to 50 kw
890 a0 1090 990 920 1330 L600° power
1040 760 1100 1050 930 1350 Class 1V Class IT: Secondary station, operating
1060 770 1110 1560 950 1360 1230 on clear channel provided no inter-
1120 780 1130 Class TH 960 1370* 1210 ference is caused class T stations and
1180 810 1140 350 970 1380 1340 subject  to interference from class |
1200 820 1160 560 980 L390~ 1100 stations.  Power 250 watts to 50 kw.
1210 830 1170 570 1150 1410 1450 Class ITI-A: Regional ehannel station.
1500 850 1190 580 1250 1420* 1196 1to5 kw power.
1530 870 1510 590 1260 Class IIL-B: Regional channel station
Also assigned to one or more class IV <tations. 500 wutts to 1 kw (night/, 5 kw day).
e Class 1V: Locual channel station, 100 to

250 watts power.

Allocation Standards:?

DOMINION OF CANADA

Frequency Allocations Field Strength for Primary Service:

€ lass | 9200 ke 1150 ke .
Busic stundard broadeast frequencies for 210 ke 1220 L1200 (rroundgV?,I/e
North Ameriea: 530 to 1600 ke 090 1570 1270 Lritensity
A\llocations following March 29th, 1941 o Claxs 11 1410 2 "“"}sm}
in accordance with the North American 360 550 1160 ‘ Tea vy
Regional Broadcasting Agreement (ia- 940 5060 “}‘)' l’“?”‘ess. or factory 10-50
vana Conference) are shown in the ad- 99() 280 1470 City FeSule_ntml 2-10
Joining tables. 1070 600 1180 Rural — winter 0105
1130 610 Class 1V Northern Rural — summer 0105
15350 620 1230 southern Rural — summer 0.25-1 0
Class | 630 * 1240
and [1 790 1340 Interference:
REPURBLIC OF CUBA 1010 910 1380
) Class 1f 930 1100 The protected service «ontours and
Clas | .1_“)" he ('_I““ I 730 960 1450 permissible interference signal for the
1010 ke I;_’M' DR 800 980 11490 various classes of station are given in
Class 11 1560 . 620 Table I (page 41).
370 Class 111 1230
590 350 1210 Interference Ratios:
630 600 1250 REPUBLIC OF MENICO
690 790 1280 i . The F.C.C. mileage separation tables are
740 910 Class 1 101y ke L‘{:Z(l*l\c- based on the following ratios of desired to
800 930 1310 30 ke “10 If“" undesired field strengths’ -
810 920 1320 800 1170 1350
q - = 900 Class 111 1370+
::(i:: 3(::: ::‘:: 940 600 1380 Channel Separation Ratio
900 970 1370 1050 610 1390* Same frequency—ground wave 20 to 1
990 9830 1380 1190 630 1410 Same frequency—10¢, skyv-wave 20 to 1
1000 1150 1390 1220 W90 1420 Synchrounized carriers 4 to 1
1050 1260 1400 1570 920 1430 10 ke—ground wave 2to 1
1060 1290 * 1410 Class 1 950 1440 10 ke sky wave 1tod
1090 1300+ 1430 and T1 960 * 1470 20 ke—ground wave 1to 10
o 1310 L150 1090 970 1500 20 ke—sky, wave 1 to 25
1130 1330+ 1470 1110 980 1590 30 ke 1 to 50
1190 1120% 1 180 Class I 1150 Class 1V 40 ke and above No restriction
1220 1140* 1490 660 1250 580
1270 15380 030 1260 910
690 1270* 1310 1 ]
Also assigned 1o one or mor 810 1280* 1360 Transmltter L 2
class 1V stations. 830 1290 * 1400 Pen‘ormance =
360 1300 1150
DOMINICAN REPUBLIC; 950 (111); 990 1310~ 1490 F.C.C. requirements:

1090 (X1); 1350 (AV): 1470 (IV ), Frequency tolerance:

“Also assigned to one or more
HATTT: 1080 (T1); 1230 (1V ), class 1V stations 420 cps

40
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Frequency monitor:

Must operate independent of frequency
control to stability and accuracy of 5 parts
per million.

Operating schedule:

Program for not less than two-thirds of
authorized operation hours between 6
AM. and 6 P.M,, and between 6 P.M.
and midnight.

F.C.C. Standards of Good Engineering
Practice:

Modulation capability:

85 to 95 per cent with full power,

Distortion:

Not more than 5 per cent r-s-s from
0 to 849, modulation; not greater than
7.59, r-s-s from 85 to 95¢, modulation,
measured at 50, 100, 400, 1000, 5000 and
7500 cps, including harmonics to the
tenth, but not higher than 1,6000 cps.

Audio response:

Within =2 db of the 1000 cps value
from 100 to 5000 cps.

Noise:

Carrier hum and other noise (excluding
studic and microphone noise) 50 db
below 100 per cent modulation from 150
to 5000 cps; 40 db below outside this
range.

Carrier Shift:

Not in excess on 5 per cent.

Operating Power
Measurement’

Byv indirect method, according to F.C.C.
specifications, output power is deter-
mined by forming the product of the
plate voltage and the total plate current
of the last radio stage, multiplied by the
efficiency values shown below:

Plate modulation in last stage:

Power, watts Efficiency
100-1000 0.70
5000 and over 0.80

Power amplifier in last stage:

Class B 0.35
Class BC 0.65
Grid modulation in last stage:
Depending on type of

tube used 0.25-0.35

TABLE 1 — PROTECTED CONTOURS AND PERMISSIBLE
INTERFERENCE?

Signal intensity contour Permissible inter-

of area

protected

from fering signal  on

Permis- objectionable interference same channel®
Class of  sible — —
Class of channel  power Day
station  uscd (Kw) Dayv (GW) Night (GW) (GW Night!

1-A Clear 50 SC 100 pv

AC 500 pv

I-B Clear 10 1o 50 SC 100 pv

AC 500 pv

11 Clear 0.25 to 50 500 pv,/'m
111-A  Regional 1l to 5 500 pv 'm

III-B  Regional 0.5 to 500 pv m
1 night
5 day

v Local 0.1to0kw 300 uv/m

m Not
m  cated
m 500 pv 'm
m (509, sky
wave
2500 pv/m
2500 pv/m
4000 pv/m

dupli- 5 pgv/m Not du-
plicated

5 pv/m 25 pv/m

25 puv o 125 pv/m
25 pv m 125 pv/m
25 pv/ i 200 pv/m

4000 pv/m 25 pv/m 200 pv/m

1Sky wave field intensity for 10 per cent or more of the time.

SC = Same channel.
AC = Adjacent channel.
GW =Cround Wave

Transmitter Cost®

F.C.C. estimates for initial cost of a new
transmitter including installation and
testing:

Power (watts)

and Class Cost ($)
100 (IV) 6,500
250 (IV) 8,500
250 (1) 10,000
500 (11 and III) 22 500
1000 (11 and III) 25,000
5000 (I1 and TII) 40,000
10,000 (1 and II) 65,000
25,000 (I and II) 175 .000
50,000 (1 and 1I) 200,000

Crystal Oscillators*

Frequency of oscillation of quartz:

f = K/tcps

where K is 2.86x10° for X-cut crystals,
and 1.96x10° for Y-cut, and ! is the
thickness of the crystal in millimeters.
This frequency is the higher of two
natural modes of vibration.

Temperature coefficients

Figure 2-1 shows the temperature
coefficients of various quartz crystal cuts.

Oscillator Design®

To obtain good waveforin and stable
operation, peak stored energy per cvcle

should be at least twice the energy fed
to the load per ecvele. Under this
condition, the @ of the tank circuit,
including the equivalent resistunce of the
load is at least 4w, and the inductance
and capacitance of the tuned circuit are
given by
2
L = - 4 henries

8r P’f

-2—71- farads
172

where V is the applied d-c plate voltage,
P is the power in watts delivered to the
load, and [ the frequency of operation in
cps.

Greater power output, with greater

harmonic content, is obtained by increas-
ing the L/C ratio.

Frequency Change in Parts per Million

500710 20 30 40 50 60 70 80 90 100110
Temperature.Deg.C.

Frequency of operation?

See Fig. 2-2.

Tuned plate:
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Hartley:

eps
2r\/ @1 L, + 241

Colpitts

eps
2u/ (1 ( (

Tuned-plate tuned-grid

cps
2m\/C,1L

where the L and M values are in henries
and the C values in farads.

High-power crystal control circuit

circuit for generating 130 watrs dj
rectly from a crystal, using a single beum
power tetrode is shown in lig. 2 3

R-f Amplifiers—Class B

Power input

For a two-tube class B r-f amplifier; used
in amplifying a modulated r-f signal, the
power input to the two tubes is

26,1 ,.,,
Pin 2 watt

where K, is the plate supply voltage in
volts, /... is the peak value of the plate
current per tube in amperes

Plate efficiency

Y ¢
- 100 per cen
A !

where /... is the peak value plate current
per tube, I the value of the load resist
ance in ohms in the plate ecircuit
and E. is the plate supply voltage in volts

50,0000

0_,
m

Ly=/00 turns No. 24 d.e.c.on
lg"diometer form

L
- Colpitts oscillator

Plate dissipation

P 4 o ' i watts per
4
tube where the svinbols are defined in
Plate Efticiency ™ above
Input resistance
2
R.. ohins

where 2. is the effective resistance in
series with each grid of the class I3 stage

is the internal plate resistance of the
driver amplifier tubes, and » is the turns
ratio of the driver eoupling circuit

Power output

'he power output of a linear class B r-f
amplifier at 100 per cent modulation is
about 1.5 times the power output in the
absence of modulation

R-f Amplifiers—Class C

Power Qutput:
P el o By watts per tube where e is the
stage efliciency, /, is the plate current per
tube in amperes and &, is the plate supply
voltage in volts.

June '941--ELECTRONICS

Hartley oscillator

1 o
Tuned-plate tuned grid

Plate load resistance:

Since the plate current flows during only
a short portion of the cycle, the actual
value of the load resistance does not

apply. However a fictitious value of
load resistance R may be ealculated from
] e
R & ohin

where 2 is the equivalent resistance in
shunt with the tank cireuit due to the
load in ohms, and e is the plate eireuit
efliciency of the stage expressed as a frac-
tion

Class C bias:

The grid bias voltage of a class C stage
1s bevond cut-off at the peak plate volt-
age. For 100 per cent modulation, the
bias should be 2 to 3 times the plate eur-

rent cut-off point for normal plate
voltage
Neutralfzation:

Figure 2 4 shows typieal grid and plate
neutralizing cireuits. In plate neutrali-
sation, the condition for the balance is

C./Cop = Ly/I

where the symbols are shown in Fig. 24
For grid neutralization, the econdition for
balance is

C./C »/C.

where the symbols are shown in Fig. 24.

e




Plate circuit efficiency:

E
4E,

where E. is the peak value of the plate
voltage and E, is the plate supply volt-
age, both in volts. Values from 70 to
75 per cent are found in practice. The
limiting efficiency is 78.5 per cent.

Modulation® " :

Power output of transmitter:

see Fig. 2-5.
P, = kP. watts

where P, is the power output with
100 per cent modulation, P. is the un-
modulated carrier power in watts, and
k is 1.5 for sine-wave modulation and 1.25
for speech modulation.

Power output of plate modulator:
P, = 5 P, watts

where P. is the average audio power
developed by the plate modulator for
100 per cent modulation, and P, is the
power input to the modulated r-f stage
when unmodulated, both in watts.

Plate modulating impedance:
Z. = E, I, ohms

wherge Z.. is the impedance into which the
modulating transformer looks, E: is the
d-c plate volts, and [, the d-c plate
amperes, both of the modulated r-f stage
in the absence of modulation.

Plate modulation transformer ratio:
n=vZ2Z,Zn

where n is the ratio of primary turns to
secondary turns, Z, the load impedance
specified for the modulator tube or tubes,
and Z.. is the modulating impedance of
the modulated eclass C amplifier (see
“ Plate Modulating Impedance ”’, above).

Cathode modulating impedance:

See Fig. 2--5.
Z. = mkE,/I, ohms

where m is the proportion of modulation
assigned to the plate circuit, (m-1
assigned to the grid circuit), E: and I:
are d-c values of plate voltage and current
of modulated amplifier, in absence of
modulation.

Cathode modulation relationships7:

Figure 2-6 shows values of power and
efficiency for cathode-modulated ampli-
fiers. P,, is the d-c input watts in per
cent of plate modulation rating, . out-
put carrier watts in per cent of plate
modulation rating, P. audio power in
per ¢ent of d-¢ watts input to r-f amplifier,
and e plate circuit efficiency in per cent,

4

Comparison of modulation methods:

Table Il shows relative power and
efticiencies of grid, cathode, and plate
modulation, for 100 watts carrier output.

Grid modulation:

Power requirement is determined I
required voltage swing and linearity;
seldom more than & watts required
Plate circuit efficiency usually not more
than 359,.

Plate
modulation

Fin
Modulation

fransformer

B Zp

Cathode
modulation

TFABLE 11 MODULATION
METHODS

Cathode
Modulation Grid-
Plate (m (m = Bias

Mod. 10%,) 209%,) Mod.

Carrier output,

wautts 100 100 100 100
D-C plate input,

wautts 129 178 228 300
Plate dissipation,

watlts 29 it 18 200
Audio power re-

quired. watrs 65 36 23
Plate efliciency.,

per cent . . .. 77 56 44 33

40 (] 80
m-Percent Plate Modulation
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Plate modulation, input powers:

P., [1 24 ]I'},I: watts

where P, is the average power input to
the modulated r-f stage, m 1s the per-
centage modulation expressed as a
decimal, B, and I, are the d-¢ values of
plate current (amps) and voltage (volts
in the absence of modulation. The out-
put. power is ordinarily from 65 to 75
per cent of the input power.

Plate modulation—audio input power:

P L, watts
)
where P, is the input to the modulated
r-f stage from the modulator, m is the
moduiation percentage expressed as a
decimal, and E, and [, are the d-c plate
supply volts and plate amperes of the r-f
stage in the absence of modulation

Plate modulation plate loss:

(‘I "1 )" I, watts

where e is the plate circuit efliciency of
the modulated stage expressed as a
decimal, and the other symbols are
defined under *“ Plate Modulation, Audio
Input Power ,” above.

P I
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Eieliteenth

Receiving Antennas:

Effective height:

h = V/e meters
where V is the open circuit voltage in
wv at the antenna terminals induced
by the field strength € in pv/m

Effective height of a loop:

2 Tan
meters
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generator
]
40Quuty

10 10 2530
Frequency in Megacycles ' pja 2-7

where /i is the effective heieht of the
loop when oriented for maximuin
pickup, @ is the area of the loop in
square meters, w is the nnmber of
turns in the loop, and X\ is the oper-
ating wavelength in neters.

Eftective height of a doublet?:

[ tan L)/ (2 A\))
meters
w LA

where /iis the effective height in the
direction of maxinnim response in

ters. where L is the physieal length in
nmeters, and \ is the operating wave
length in meters.

Erample: For a half-wave double

1 N2, h is N/7 meters.

The etfective height of a doublet short
compared with a half wavelength ma

be tiken as half the physical length
in meters.

The etlective height of a grounded
vertical antenna is approximatel,
equal to its length in meters.

Standard Test Antennas:

Figure 2-7 shows the standard dummy
antenna and its impedance character
istic.  The values used should be
within 10% of the nominal values

R-f amplifiers':

Gain:

See Fig. 2-8. The gain at the maxi
nmum point of the resonancé enrve i
otven by

uM /i

— times
rolt, + W M?

vhere ¢ is the amplitication factor of
the tube, ¥ the mutual inductance
between  primary and secondary of

the coupling cireuit in henries, €, the
secondary tuning capacitance in far-
ads, 7, the internal plate resistance
of the tube in olins, B, the resistance
of the secondary coil in ohms, and
w/2m is the operating frequeney in
eps.

Optimum gain:

Oceurs when the mutual inductance
i~ adjusted to the value

I ViR

27

" henries

where », and £, (ohwms) are shown
in Fig. 2-8 and f is the operating fre-
yquency in o eps.

The gain for optimum coupling is:

wl
5 = times

2/ 1l
where /., is the secondary inductance
in henries and the other symbols are
defined in “Gain,” above.

Pentode r-f amplifiers:

The approximate expression for gain
in a pentode r-f amplitier, when M is
below the optimum value, i

gm Q. w M times
where g, is the transeonductance of
the tube, @, is the Q-value of the
transformer secondary, w/2w is the
operating frequency in eps, and ¥ is
the mutnal inductance in henries,

Band-pass r-f amplifier:

The doubly tuned r-f amplifier shown
in Fig. 29 has a gain given by

M

1
\ A+ wl R+ - ]
le 1}

where the symbols (ohms, henries and
farads) are given in Fig. 2-9, and
27 is the operating frequency and

/\711\’.2 o M-

I'his value of

June 1941 —ELECTRONICS

gain applies only when primary and
secondary  are tuned to the same
resonant frequency.

Bandwidth between peakss:

af = VodMI=RE
27!’141

where Af is the bandwidth between
peaks of maximumn response under the
condition. that I, and I, are equal,
and that B and R, are equal, w,/2x
is the center frequency in eps, M is
the niutual inductance in henries, L,
is the primary inductance in henries,
and R is the primary resistance in
ohms.
The bandwidth to points on the curve
exhibiting the same attenuation as at
the center frequency (valley) is 419,
greater than the bandwidth between
peiks of maximun response.

¢ FIG.2-10

Q Relationships’:

If @ is defined as

Q==P/P,
where P, is the power transferred
from a circuit, P, the power dissi-
pated in the ecircuit, both in watts.
In the ecireuit shown in Fig. 2-10
(E ohms, L henries, ¢ farads), the
following relationships hold:

Q= P/P,
where P, is the reactive volt-amperes
cireulating in the cirecuit.
Q=x/8
where § is the decrement R/ (2Lf,).

Q= wl/R
where w,/2mr — f, is the resonant
frequency of the circuit in cps.

wo T,
Q= 2

where 7T, is the time constant 2L/R
in sec.

: Q=e/e
where e, is the voltage in volts de-
veloped across the inductance (or
across the capacitance) when a series
voltuge e, volts is introduced to the
circuit, at the resonant frequency.
Q ir/%a
where 4, is the circulating eurrent in
amperes at resonance when the paral-
lel circuit is driven by an external
current of i, amperes.

e '
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Shunt-series resistance conversion:

To convert the series resistance R
shown in Fig. 2-10 to the equivalent
shunt resistance R,,

L
R, = —— ohms
CR
where L, C and R are the values
shown in Fig. 2-10 in henries, farads
and ohms, respectively.

Frequency converters:

Conversion conductance:

The approximate value of the cou-
version conductance of a pentode em-
ployed as a frequency converter is
one third of the grid-plate trans-
conductance (mutual conductance) of
the tube employed as an amplifier.

Conversion gain:

gers R
T+ L

where g, is the conversion conduect-
ance in umhos, 7, is the internal plate
resistance of the tube in megohms,
and R, is the effective series resist-
ance of the load circuit (impedance
reflected to primary of first i-f trans-
former) in megohms.

times

Trackings:

Figure 2-11 gives the required values
of series padder and excess shunt
trimmer capacitance €, and C, re-
quired to produce tracking at three
frequencies, in terms of the value of
the intermediate frequency, as well
as the inductance ratio a between the
r-f circuit inductance and the i-f cir-
cuit inductance. These values produce
theoretically perfect alignment at 600,
1000, and 1400 ke.

Input conductance:

The input conductance of tubes used
in frequency conversion is given by

dr= 0.3f + khf2 ;umhos
where f is the operating frequeucy

-

in Me, and the values of k, are given
below :

Ose. 1, ma;
Grid resistance,
Type Volts  kx meg ohms
6AR -3 0.05 0.3;0.05
6J7 -3 0.05
6K7 -3 0.05
6KR -3 —0.0% 0.1530.05
6L7 -3 0.15 Wide range
6SAT* 0 —0.03 0.5,0.02
6SAT** -2 =03 0.5,0.02
6ACT/1852 —2 013
6AB7/1853 3 0.065

* Self excited. ** Separately excited.

I-{ Amplitiers®:

Standard intermediate frequency:

455 ke
Tor receivers tuning only the broad-
cast band, values at or near 175 ke
are sometimes used.

Gain:

See Fig. 2-12.

gnw M .
T .. — Y
BrRod + M) (FC.C)

where G is the gain with both ecir-
cuits of the i-f transformer tuned to
resonance, ¢, is the tube transcon:
ductance in pmhos, /2w is the i-f
frequency in cps, M is the mutual
inductance in henries between the cir-
cuits, R, and R, are the primary and
secondary series resistances in ohms,
A is a factor given below (approxi-
mately unity at maximum gain) and
¢, and O, are the primary and sec-
ondary capacitances in farads.
Ezample: Gain of several hundred
times is possible with tubes having
gm of 1500 umhos or more. Overall i-f
gain ranges from 5,000 (one tube,
two transformers) to 30,000 (two
tubes, three transformers).

Selectivity Characteristic:

See Fig. 2-12. The selectivity charac-
teristic of an i-f stage is determined

Fi16.2-12

by calculating the gain, as given im-
mediately above, for different values
of the factor A, where

ELECTRONICS — June 1941

A=1—4Q)B*+7 (@ + Q. B
where @, and @, are the Q-values of
the primary and secondary of the
transformer, and B is the ratio
(f—7f.)/f., where f, is the resonant
frequency and f is any frequency off
resonance

3

=il

= [Closely
~p coupled

4,
FIG.2-13 s/‘eq:;fo%

I-f interference:

When the oscillator frequency is
higher than the r-f frequency, the
image frequency is

im fv[ + 2ftf kc

where f,, is the frequency of the S

nal at r-f, f,, is the i-f frequency. both
in ke. When the oscillator frequency
is lower than the r-f frequency, the
plus sign is replaced by a minus
sign.

The oscillator harmonic interference
frequencies occur when the r
signal-frequency circuit is tuned to

fir=nfo+ firke

where f, is the fundamental frequency
of the oscillator in ke, n is the order
of the harmonic, and f,, is the i-f
frequency in ke.

The i-f harmonic interference fre-
quencies occur when the r-f signal
frequency circuit is tuned to

fr/ nfx] ke

where % is the order of the harmonic
and f,, is the i-f frequency in ke.
Crystal i-f filters':

Figure 2-13 shows typical ecrystal
filter circuits for increasing i-f selec
tivity in communications receivers.
Automatic volume control':

Figure 2-14 shows a typical a-v-c cir
cuit.
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Detection’:

Diode peak detector

vl

27 fmm

RC ohm-farads

where R is the value of the load
sistance in ohms, ¢ the value of the
load by-pass capacitance in farads,
m the modulation percentage ex
pressed as a fraction, and f the mod
ulation (audio) frequency in cps
Egample: f 5000 cps, m — 0.8, RC
equal to or less than 0.000024 ohn
farads

Detection efficiency:

de
where V.. is the d-c output voltag
n volts corresponding to the peak
input r-f volts V

Internal Diode Resistance:

R ] P £ ohms

where E, is the peak - :
K, the d-¢ volts developed across the
diode, and 1, is the d-c rectified cur
rent in amperes

SECTION 3:

Frequency Allocations:

Educational channels:
42.1, 42.3, 42.5, 42.7, 42.9 Me.

Commercial channels:

To serve areas greater than 3000
square miles, comprising two or more
large cities, or metropolitan districts
and rural areas: 43.1, 43.3, 43.5, 43.7
43.9, 44.1, 44.3 Me.

Commercial channels:

I'o serve populations of 25,000 o
more, within areas less than 3000
square miles (comprising a metropoli
tan district, city, or area of one or
more towns having common cultural
economic or geographic characteris
ties) :

44.5Mc 455 46 .7 47.9

44.7 45.7 46 .9 48 1

4.9 45.9 471 48 3

45.1 46.1 47 .3 48 .5

45.3 46 .3 47.5 48.7
46.5 47.7

Commercial channels:

To serve cities or towns of population
less than 25,000 with service area not
to exceed 500 square miles: 489, 49.]
49.3, 49.5, 49.7, 49.9 Mec.

Te b-f-0
Cond | B 25me

i | f‘ﬂI
FIG.2-14 ) 0.

Effective input resistance:

Rin o ohms
2e

where R,, is the effective input re
sistance in shunt with the r-f or i-f
source, K, 1s the detector load 1m
pedance in ohms, and e is the dete:
tion efficiency expressed as a decimal

Output impedance:

he ou 11 Iimped e o o

2nZ. ohms

Lhere iIs the detection efficiency
expressed as a decimal and Z,’ is the
impedance in ohms of the r-f or i-f
source at the sideband frequency col

sponding to the modulation fre

r
id
i
I S ]

Plate detection resistance:

Ri = de,/di, ohms
where the change in plate volts de
and the change in plate amperes di
are taken with carrier voltage applied
to the grid.

Output voltage of plate detector:

E R.Rsg.mE, volts

Zi+ Ra

where R, is the load resistance in
ohms, R, the plate detection resist-
ance in ohms, g. the conversion con-
ductance of the tube as a plate detec
tor in mhos, m the percentage modu
lation expressed as a fraction, and
E, the r-m-s input r-f volts.
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FREQUENCY MODULATION

Allocation Standards:

Signal strength:

City arveas, near factories, car lines
or busy streets mv,/m. Rural areas
away trom highways: 0.05 mv,/m

Interference:

Objectionable when ratio of desired to
undesired signal is less than 10 for
50% of the distance out to the pro
tected contour (same channel). Fo
adjacent channels when the ratio is
less than 2

F.C.C. Transmitter Re-
quirements:

Power:

By the indirect method, the output
power is 609 of the product of the
total plate current times the plate
voltage of the last »-f stage.

Maximum deviation:
Plus or minus 75 ke, for maximum

modulation.

Distortion:
Combined a-f harmonics at any fre
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quency from 50 to 15,000 cps, at +75
ke swing, not more than 2%, r-m-s.

Audio response:

Flat within 2 db of the 1000-cps value
from 50 to 15,000 cps.

Pre-emphasis:

Audio frequencies to le pre-empha
sised in accordance with the iniped-
ance-frequency characteristic of a
series RL-circuit of 100 usec time
constant.

Noise:

At least 60 db below maximum modu-
lation, in the band 50 to 15,000 cps.
Frequency stability:

Mean frequency to remain within plus
or minus 2000 cps of the assigned
value. Frequency to be controlled by
automatic means not dependent on

inductances or capacitances for inher-
ent stability.

Phase-shift Modulator::
(See Fig. 3-1)

Frequency deviation:

2/ No:

Af =
/ 360

e e e

|
4
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where Af is the deviation from the
mean carrier frequency, N is the num-
ber of times frequency multiplication
following the modulator, and ¢, is the
phase shift in degrees produced by
the modulator prior to frequency mul
tiplication, at the modulating fre-
quency f, in cps. The maximum al
lowable g, is about 30° (see FFig. 3-1

Required frequency multiplication:

360°Af

27rfm¢.t1mes
where Af is the required frequeuncy
deviation at carrier frequency, f,, is
the modulating frequency, and ¢, is
the phasge shift produced by the modu
lator prior to multiplication

Example: Af 75,000 cps
60 cps, ¢ 30°, N 2400

Distortion:
(See Tig. 3-1

Inductive Capacitive

Fig.3-2

Predistortion:

Figure 3-1 gives a typical network for
couverting phase modulation to fre-
quency modulation introducin;
modulation amplitude inversely pro
portional to frequency.

4

1
Tube

Reocrarnce
1

Reactance Tube
Modulator*
(See Fig. 3-2)

Inductance component:

C\R .
L henries
d
where L, is the apparent inductive
component between plate and ground,
O, (farads) and R, (ohms) ave shown
it Fig. 3-2, and g,, is the grid-plate
transconductance of the tube in mhos.
The variation in inductance L, de-
pends ou the variation in g, deter
mined by e, g, curve.

Capacitance component:

Lg..
C ;?{: farads

Fixed
oscillator

Audi '::;’
,‘nupdg . Balonced | ose
T modulafor _shifter .

200,000 w

Triode I,Omegé‘-
<
Py

Pre-distortion Network

where C, is the apparent capacitive
component between plate and ground,
I, (henries) aund R, (ohms) are
shown in Fig. 3-2, and g¢,, is grid-plate
transconductance in mhos.

Variation in €7, depends on variations
in g, which can be determined from
e,-¢, curve of tube used.

Ezample: g. = 5000umhosz, R 50,000
ohms, ¢ 2 uuf, L, = 20 uh.
Ezample: ¢ 5000 umbhos, R
50,000 ohms, L 200 wh, C, 20 uuf

General reactance tube relations:
(See Fig. 3-3)

If Z, is resistance and Z, is capaci-
tance, the tube reactance is shunt in

ductance. If Z, is resistance and 7,
inductauce, the tube reactance is

shunt capacitance. (Z, is made at
least 5 times Z, at frequency of con
trolled oscillator.

If Z, is resistance and Z. is capaci
tance, the tube reactaunce is shunt
capacitance. If Z, is resistance, and
7, is inductance, the tube reactance
is shunt inductance. (Z, is made five
times Z, at frequency of controlled
oscillator.

Typical reactance-tube
modulator design:

Figure 3-4 gives a typical balanced
modulator which will produce a fre
quency deviation of plus or minus
12.5 ke at a carrier frequency of 5
Me, with 0.6 audio volts v-m-s on grid
of each reactance-tube. The use of the
balauced reactance-tube circuit mini
mizes variations iu the mean fre-
(quencey.

Modulatiod
Input

~
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Frequency stability:

To stabilize a reactance-tube modu
lator, use an a-f-¢ diseriminator ciy
cuit to compare the mean frequency
with a crystal-controlled frequency
Apply voltage developed by discrin
inator diode in proper polarity to grid
of reactance-tube.

Class C R-f Amplifiers for
FM

Plate circuit efficiency:

At carrier frequencies 42-50 Me, pass
ing 200-ke bandwidth: For powers
from 30 to 50 kw, 52 to 609%. For
lower powers about 60%.

To check bandwidth:

Apply audio modulation at highest
audio frequency (15,000 cps) at level
for full deviation (=*75 ke¢). No
change in plate current of r-f ampli
fier should be observed when modu
lating signal is removed.

Measurement of
Deviation®

Zero method:

The carrier amplitude becomes zero,
when the ratio of the deviation to the
modulating frequency has any of the
following values: 240, 5.52, 8.65
11.79, ete.

Example of method of measurement
Tune unmodulated f-m carrier on
communications-type a-m receiver (i-f
selectivity in “narrow” position) and
set heat oscillator of receiver to pro

[y

Frequency

Inductive tube multiplier

Ry=50,000 R4=9,000
R;=05-meg R,=100,000
R3-|.000 : Cl‘ Zﬁwf
Ry=175 Cs=0-25unf

+230 o100,
1 =32 turns No.22, linch
diameter. Tap ot 8 turns
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500w

cource 100,000 w

duce a beat mnote of about 100 cps.
Then apply 5000 cps modulating sig-
nal and increase level from zero until
100-cps bheat note disappears. Devia
tion i~ then 240 times modulating
frequency, or 12 ke. Increase level
further until second zero occurs.
Deviation is then 5.52 times modulat
ng rfrequency or 27.6 ke.  Deviation
at third zero is 8.65 times, or 43 ke;
at fourth zero 11.79 times or 59 ke.
To check nse different modulating
frequency, sav 10,000 eps  (deviation
equals 1179 ke at fourth zero

At low modulating frequencies, say
0 eps. the sideband spectrum is es
sentially continuous out to a fre
queney limit  bounded the fre
quency  swing.  Spectrum may be
explored with a heterodyne frequeney
mete

Measurement of Mean
Frequency

In absence of modulation, beat car
vier against ecrystal-controlled fre
quency of known stability. To meas-
ure mean frequency with modulation,
use a discriminator, followed by low-
pass filter (cutoff at 30 c¢ps). Measur
diseriminator unbalance with micro
ammeter. Or divide frequency of
modulated signal to audio frequency
range and compare resulting signal
with audio frequency obtained by
division from a crystal source.

Measurement of
Distortion

Receiver method:

Use high quality -m receiver, with i-f
nd discriminator bandpass widened
to say 600 ke, for nominal 200 ke
channel. Apply modulation and meas-
sure distortion with harmonic ana-
lyzer. Limit of accuracy is about 0.2
to 0.3 per cent at 1000 cps. Receiver
distortion decreases as the modulat-
ing frequency decreases. Receiver dis-
tortion can he minimized by use of
very broad and flat bandpass in i-f
and diseriminator stages.

Audio Pre-Emphasis

Figure 3-5 shows typical pre-emphasis
circuit with time constant of 100
usec, to operate between 500-ohm
source and eclass-A grid.  Circuit

shonld be placed as soon after micro-
phone pre-amplifier as feasible, be-
fore studio-transmitter line or radio

link.

Receiver Sensitivity

Theoretical limit of usable f-mn sensi-
tivity occurs when fluctuation noise
in antenna ecircuit causes saturation
of the limiter. For 100-ohm antenna
impedance, and 150 ke bandwidth,
fluctuation noise is about 1 uv r-m-s,
4.5 pv peak. Gain of 10 million re
quired to saturate limiter requiring
10 volts r-m-s for saturation

Practical limit of useful sensitivity
depends on local noise conditions.
F.C.C. marginal service is 50 wv/m,
or about 100 uv with 2-meter antenna
effective height. Present receivers de-
signed for full limiter action with 10
to 50 wv input

F-m Converter and
Oscillator

Typical converter gain is 18 (g  of
3000 for 6ACT7 tube, and load of
Oscillator frequency

6000 ohms).

F-m Limiter

Figure 3-6 shows a typical one-tube
pentode limiter. This limiter satu-
rates with input voltage of approxi-
mately 10 volts, r-m-s, and has a gain
of about unity at the beginning of
saturation. The output voltage is
roughly 10 volts, r-m-s.

In general, sharp cut-off tubes should
be used. The time constants should
be short compared with the period
of the maximum audio frequency
(1/15,000 sec). Low plate and screen
voltages contribute plate voltage lim-
iting, while grid-leak produces plate
current limiting. High g, increases
the output voltage.

Cascaded (two-tube) limiters have a
ain of from 2 to 5 times overall.

In measuring limiter action, apply i-f
carrier modulated 50 per cent at volt-
age level for optimum limiting, and
measure percentage modulation in
output. Amplitude modulation should
be reduced at least 20 to 30 db by
limiter action.

Frequency Detector
(Discriminator)

1.3 Mec above (or below) carrier fre-
quency, about 2 volts peak required.
See “Frequency Converter” under
Seetion 4: Television Broadcasting
page 52

F-m I-f Amplifier

Intermediate frequency:
4.3 Mc is most widely used at preseut.

Selectivity usually based on 6 db
down at plus or minus 75 ke. For
receiver used with signals on adjacent
channels, above requirement should
be met, and in addition 20 db down
at plus or minus 100 ke, minimum at-
tenuation. Usual design is two stages
prior to limiter, with at least 6 tuned
circuits.

Regeneration in i-f stages, including
regeneration of i-f harmonics to r-f
circuits, causes non-linear distortion.
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Figure 3-6 shows a typical diserim-
inator circuit. The i-f transformer
preceding the diodes is designed con-
ventionally for a bandwidth about
one and one-half times the bandwidth
of the preceding i-f stages (225 ke
wide for nominal 150 ke bandwidth).

Bandwidth of the linear portion of
the discriminator characteristic is
given by

23f = —=——

Discriminator

output




where 2Af is the total bandwidth in
ke, f. the mean value of the i-f carrier
frequency in ke and @, and @, are the
Q-values of the primary and second
ary of the diseriminator transformer.

The load resistors are chosen to pro-
duce lincar deteetion (100,000 ohms
each). The load capacitor is chosen
to have a reactance at the maximum
audio frequeney equal to one-half the
load resistance.

The output voltage (using a conven-
tional input transformer) is based on
developed amplitude modulation not
greater than 509%. Ience peak audio
output is not greater than 50% of
the peak i-f voltage input across the
transformer secondarv. For low-Q
transformers the output may be as
low as 25 to 35%.

Audio De-Emphasis

Figure 3-7 shows a typical audio de-
emphasis cirenit of 100 usec time
constant to operate between diserim
inator and class A grid. Some adjust-
ment of these values may be neces-
sary for exact compensation.

Sideband Structure in FM

For a single modulating frequency,
voltage amplitudes of carrier and
sidebands are

e. = EJ, (Af/fw) (carrier)

ewi = EJ; (Af/fm) (first sideband, ad-
jacent to carrier

ewn= EJ ,(Af/fn) (nthsideband, removed
from carrier by n-1 intervening sidebands)

where J/ , J . J, are Bessel fune-
tions of zero, first . . . and nth orders
Af is the frequency deviation in cps,
f.. is modulating frequency in ¢ps, and
E is the voltage of the f-m signal.

For several simultaneous modulating
frequencies, the amplitude is

e. = EJ. (Afiffm) Jo (Afo/fm2). .
Jo (Afn/fmn)

SECTION 4

.

Frequency Allocations

Fre- Fre-

Channel quency Channel queney

Number Limits Number Limits
1 50-56 Mc 10 186-192
2 60-66 11 204-210
3 66-72 12  210-216
4 78-84 13 230-236
5 84-90 14  236-242
6 96-102 : 15 258-264
7 102-108 16 264-270
8 162-168 17 282.288
9 180-186 18 288-294

=
S
N
<
-
IS
23
g
o
N
N
(o3
(8
N
A
i

0 A

Y o e Maximum audio
;‘ =i Frequency (15 kc)
(<=~ Maximum deviation, Af i
(75 ke)

where ¢, is the carrier voltage, E the
voltage of the f-m signal, Af,. Af,

Af, are the deviatious associated with
modulating frequencies f,, he -
fun respeetively, and ./, is the Bessel
funetion of zero order

Noise Relationships'

Signal-to-noise ratio: with 75-ke
maximum deviation, and standard pre
emphasis, when peak noise is less
than one-half the peak r-f signal: 53
db or greater for fluctuation noise, 48
db or greater for impulse noise.

Additional gain in signal-to-noise
ratio due to de-emphasis: fluctuation
noise 13 db (5.6 in a-m system).
Impulse noise 12 db (7.6 db in a-m
system).

When noise peak equals or exceeds
the peak r-f signal, the noise fre
quency-modulates the carrier. This
type of noise cannot he removed by
diseriminator or limiter. When im-
pulse noise exceeds the carrier, th
signal-to-noise ratio does not go lower
than 21 db.

Allocation Standards

Signal strength:

For built-up city areas, 5 mv/m. For
residential and rural areas, 0.5 mv 'm.

Interference:
Objectionable when ratio of desired to

undesired signal is less than 100 (same
channel) or 2 (adjacent channels).
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F-m A-m Comparison:

To compare the noise developed in
an f-m system with that in a-m sys
tem. construet the diagram shown in
Fig. 3-8.

For impulse noise, the ratio of a-m
noise voltage V,,, to f-m noise voltage
Vim is

Vam V/'m = A]‘ Az = 2A} fm
where Af is the maximum deviation.

fm is the maximum audio frequeney,
and 4, and 4, are in Figs. 3-8

For fluctuation noise, the areas A,

and A, must be computed with the

ordinates squared. Then the ratio is

am/ Vim = VAV/AS = V3Af/fn
where 4, and 4, are-the areas found
in Fig. 3-8 plotted in squared ordi-
nates, and Af and f,, arve as above.

Definitions

Deviation (Af):
The displacement of the carrier from

its central or mean position. One half
of the total frequency excursion

Deviation ratio: (Af/f,..
Ratio of the maximumm deviation to

the maximum modulating frequeney.
(Bxemple: 75,000/15,000=35)

Modulation index:

Ratio of a particular deviation to a
particular modulating frequeney
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: TELEVISION BROADCASTING

Transmitter Performance
Requirements

Frequency stability:

Plus or minus 0.019, aural and visual.
Monitors, plus or minus 0.005%,.

Aural Transmitter:

same as for f-m broadcasting (see page

46).
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N.T.S.C. Transmission
Standards’:

Transmitter rating

Color Systems

Scanning specifications

Experimental transmissions: (CBS

lines, 60 frames 120 fields per second
NBC) 441 lines, 60 frames, 120 fields per

Color sequence:

e

5
'3
i ’
B
€58 15
EfL -
e |
82¢ 11
238 : re
Sk o
F 4
5%
Ncte: o-Relative field strength of picture J "
side band not to exceed 0.0005
Drawing not to scale 4
Phase delay
Scanning Relations’:
g

Maximum video frequency

£ Echo images

100 t

i n ) e
1 00102

Video Amplifier Design
Stage gain:

g 18 e of ) 1N
L . is load resistor in megohms
pentode and tetrode stage only

Mos. carrier 3
—100% 3%
vert f"‘ Tous ! I(g) 5% £ 25%
ulse
interval

2 White —
&ro corrigr, = -
Rcture- --Vertical blanking (4) 0.075 v ¢ 0005 %~ o

om of picture Time———
v - H
= 1

Horizontoel dimensions not 1g scole in A B ond €
{&) 002H min.

Hor.synch, - (ront ‘porch y‘:\l}-

B
= j* -
O.JSHJma':.

{see note 4)

" Detail Between C-C in' B

L H=Time from stort of one ling to stort of nest fine
ke o ma., 2.9= Time from start of ane field fo stort of nest fir'd
3. leading or.d irailing edges of vertical blanking shauld

be complete in less than 0.1H,

~ = Y0 of mox. 4.Leading ond trailing slopes of horizgntal blanking
synch must be steep enough to preserve min. and mox voluey
"0.07u (p} {eof} and (j) under all conditions of picture comtent

. 8 . N .
0 00! 5*Qimensions morked with on asterisk indicate that

folerances given arg permilted only for tong tims
variations. and not for successive cycles,

Detail Between

-0.004H max (iy 6.For receiver design. vertical retrace shall'be complale

in 007w

7. taualizing pulse oreo sholl be between 0.45 and 05 of
the area of a hgrizontal synch. pulse

== % of max. synch.

Block level _ - Yo of max. synch
o )

3001 (g B

0020, & - )
min(e) % = AL

Detqil Bedween E-Ein C

dJune 1941 —ELECTRONICS

-

- ————



Shunt €g=Co+C;

Wideband Amplifier Tubes:

See Table |

Compensated Video Amplifiers:
See Table II and Fig. 4-3.

Example of video amplifier design:

maz = 4Me, C. = 35 uuf, g, = 8000 umhos
R L L Stage

(ohms) (uh) wuh Gain
1150 23 . 9.2
1715 31 13 8
2080 5.5 24 16 .5

Low frequency compensation:

See Fig. 4-4.

RvCr R,C.
(R«Cp 0.1 or less for stability

Cathode-coupled amplifiers:

See Fig. 4-5.
Gain:
ult
ry + Rilp + 1
Example: 6750, r, 750,000 ohms

R .=1000 ohins, G=0.9

Output impedance:

1)
VA Barp (0 + 1 ohms
Ity +
(w41
Ezample: or values given above
VA 110 ohms.
TABLE |
Type Type £
Number Structure umhos

0AB7/1853 R-c-o pentode 5000
O6AC7/1832 S-c-o pentode 9000

0AGT Beam 1etrode 7700
0l.6 Bemn tetrode 6000
ovVo Beam tetrode 4100
1231 S-c-0 pentode 5500
1232 R-c-0 pentode 4000
1851 S-c-0 pentode 9000
807 Beam totrode 6000

* (, is sum of input and output capacitances.

Series Cy=Cy+Ci, Ci= 2Cs

Ci= C;_'+C° Shunt-Series

TABLE L VIDEO AMPLIFIER DESIGN
See Fig. 4 3
Relative Variation in
I'vpe of R L L Gain time delay
Compensation (ohms henries henries at f. uSee
Non : 0 707 0035 f
81 X 2-f ( ALY 2D)
Shunt : 0.5C.R”’ 1.0 0023 f
27f sl
Series Lo 0. 67C.R 15 001l f
27f nazC
. 1.8 - =
Shunt-series 0. 12C.R 0 52C.R 1.8 0015 f
27f 1na:C

Note: /.

is the maximum

ideo frequency to be amplified. Other quantities as

indicated in Fig. 4-3. For series and shunt-series compensation C: must equal 2C

3500
6750
770
135
218
3850
3000
6750
135

WIDEBAND AMPLIFIER TUBES

Figure of Max. Plate
C* Merit

Cuarrent

uuf g/ ma
13 380 12 5
16 550 10
24 320 52
26 230 88
23 180 15
11 100 10
12 350 12
17 510 10
19 315 100

FLECTRONICS «~ june 1941

Wideband R-F Circuits’

Resistance-loaded tuned circuit:

See Fig. 4-6.

Bandwidth, response down 30 per cent at
band edges

X \/L/C
24
f R cps
where 2Af is the total bandwidth is

the resonant frequency of L and C, in cps.
1./C is the tuned circuit ratio in uh per uf
Krample: f, = 53 Me, [./C = 100, R
100 ohms, 24, 5.3 Me.

Antenna coupling circuits:

~ee Fig. 4-7

Gain at mid-frequency:
NI 1 - A0
' \ 23aCr,

where Aw /27 is the bandwidth in cps
v, 2m 1s the mid-frequency in cps, », in
ternal impedance of the antenna i ransmis
sion line in ohms, C capacitance ¢f tuned
circuit in farads and P> the ratio of the

a1

S S T



a2

ain at the band he the
center frequency

J 4.5 Mec 2 4¢
N 0.9 75 ohms. C = 18 puf
G — 2.2 times

Wideband r-f amplifier:

See Fig. 4 8

One tuned circuit: Gain at mid-frequeney
VP
Awl

where g.. is the grid-plate tranxconduct
ance of the tube in mhos, /? is the ratio
of band-edge gain to mid-frequency gain
C is the total shunt capacitance in farads
and Aw 27 1s the bandwidth in eps

Example: ¢ 6300 umhos, dw 2
45NMc. P =09, C = 25 puf. (7 = 1.25

'wo tuned eireuits, gain at mid
frequenc Fig. 4-8

where g.. is fube transconductance in
mhos, dw 27 1s the bandwidth in ¢ps, and

are the tuned cireuit cupacitances
in farads

Example: g 6300 umhos. dw 2
45 \Nle, C 20 put, ( Il

*6J8
1-2uuf =~ 08¢

Frequency Converter®

A typieal frequency converter for tele-
vision reception is shown in Fig. 4-9.
Typical performance: using a 6ACT
pentode, input resistance 2500 ohms.
grid circuit noise, for 4 Mc bandwidth.
14 wv minimum. Using a 6AB7 tube, the
input resistunce is 8000 ohms and the
noise 29 uv. Good performance results
with peak oscillator voltage of 2 volts or
more. The grid current at 60 \e is
about 1 ua

Wideband I-F Amplitiers

Picture 1i-f:

12.75 Me

Sound i-f

8.25 M

Oscillator Frequency:

8 Me higher than upper frequency limit
of channel

Fxample: 64 Nec for the 3036 Me

channel

Definitions:

N.T.S.C. Recommendations:

Television is ths electrical transmis
sion and reception of transient visual
lmages.

\ Frame is a single complete picture
Scanning is the process of analvzing
successively, according to a predeter
nined mechod, the light values of
picture elements constituting the
total picture area

\ Scanning Line is a single continu
ou~ narrow strip which is determined
by the process of scanning

Rejection frequencies:

Associated sound: 825 Me¢, 40 db af
tenuation minimum. Adjacent-channel
sound: 1425 Me, 60 db minimum at-
tenuation

I-f transformer design::

Figure 4-10 shows design of wideband
i-f transformer for 4-Me bandwidth and
mid-frequency of 11.25 Me¢. The stage
gain Is approximately

guml?

where ¢, is tube conductance in umhos
and R, is the load resistance in megohms
across the primary of the transforumier.

rample: ¢ 9000 umbhos, /2 2200

ohms, ¢ 10

Video Detection

Typical circuit:

Figure 4-11 shows a constant-K filter
load eircuit. The capacitance C s
kept to a minimum. The peak video
output voltage is ordinarily not greater
than one half the peak i-f input voltage.

I-f loading:

The loading resistance reflected from the
derector to the preceding i-f transformer
1S

R

4 2n

where /7, is the detector load resistor and
n is the detection efficienc:
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Frame Frequency is the mumber of
times per sccond the picture area is
ompletely scanned,

The Aspect Ratio of a frame is the
numerical ratio of the frame width
to frame height, as transmitted
Interlaced Scanning is that in which

Rp=Eoit, Re=28220 L,=00056R, Lg=00056R

P
Lm=035 Vi, Ls

"F16.4-10

successively scanned lines are spaced
an integral number of line widths, and
in which adjacent lines are scauned
during successive evcles of the field
frequeney scanning.

Field Frequency is the number of
times per second the frame area is
fractionally  seanned in  interlaced
scanning.

Positive Transmission occurs when an
increase in initial  light intensity
causes dn increase in the trausmitted
power.

Video

To sync amplifier

From i-f circuits

amplifier

L [ L
2 (1- C:;[.:
- De'r:ec'ror j

load R=\/§_%

v,
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Negative Transmission occurs when
a decrease in initial light intensity
causes an inerease in the transmitted
power.

The Video Frequency is the frequenc;
of the signal resulting from television
scanning.

The Per Cent Modulation of an am-
plitude modulated picture transmitter
is the reduction, in percentage, from
thie peak radio frequency output.
Peak Power is the power averaged
over a radio frequency cycle coire
sponding to peak amplitude.
Radiated Power is determined by tak
ing into account both transmitter
power and antenna power gain

D-C Reinsertion

Typical circuits:

Figure 4-12 shows typical d-c reinsertion
cireuits.

Picture Tubes:

See Table 111

Sync Signal Separation

Typical circuits:

Figure 4-13 shows typical sync separation
cireuits for video-from-syne, and vertical-
from-horizontal separation

Scanning Generators

Typical circuits:

Fig. 4-14 shows typical scanning gene-
rator circuits for magnetic vertical and
horizontal deflection,

-

Sync Signal Generation

Frequency division schedule:

Ior 525-line, 30-frame picture, initial
timing frequency is 31.500 cps, followed
by four divisions of 7, 5, 5, and 3 to
obtain 60 cps for frame timing. Tre
quency division of 2 gives 15,750 ¢cps for
line timing.

Keying tube schedule:

For vertieal sync pulse, at beginning of
vertieal blanking

1. Key out horizontal pulses for 9.2 H.

2. Key in & equalizing pulses for 3.2 H.

3. Key out equalizing pulses for 3 H.

4. Key in 6 serrated pulses for 3 H.

5. Key out serrated pulses.

6. Key in 6 equalizing pulses for 3 H.

7. Key out equalizing pulses.

8. Key in horizontal pulses for remainder
of field interval.

==
I e B TR & b i iaiabce i e i

TABLL 1H

TYPICAL PICTURE TUBES

Type | Eledter 1\;:5' Grid S..Irf.(." —_— l)l-ﬂ)(-cl.iun Maxi-
Num- volrs anode volts ) are e '_”‘r »' Base (C, ‘(_ "_S|.- I
ber | amps Jk -pk Ameter/ine hes ol tivity screen
! vohts [PRTPE 4 hes # nm v mw cm
3APL2 5/2.1 1500 35 3-1/16/11-7.8 7-AN 9 0.23 10
5AP 16 3/0.6/ 2000 35 5-3/16/13-3/8 10-A 9 10.17/0 21 10
5BI’46.3/0.6 2000 15 5-5/1617-1'8 10-A 9 10.33 10
TAP12.5/2 1] 3500 25 7-1/8 13-7/8 | 5-AJ 12 Muagnetie 10
9AP L2 5/2 1| 7000 10 9 1/8 21-3/8  6-AL 12 Muagnetic 10
9CPt2 5/2 1 7000 25 9-116153/8  1-At 12 Magnetic 10
12A112 5/2 1 7000 40 12-3/16125-3/8  6- AL 12 [Magnetic 10
12CPL2 5/2 1 7000 25 12-1 16/181/8  1-AF 12 Magnetic 10

F16.4-13

Composite
video
signgl

‘Composite sync
signal

S\fnc -from-video=

Television Cameras

Output voltage:

058 KSAR
T microvolts

where I3 is the surface brightness of the
scene in candles per square foot, K is the
camera tube efliciency, S the photoelec-
tric sensitivity is wa per lumen, .1 the
illuminated area on the camera plate in
square feet, R the effective coupling
resistance in ohms, and f the numerical
aperture (f number) of the lens,

Vertical Sanning Generator

Oscillation  Qscillotor and

Output stoge
transformer amplifier 5

Type -6C

-
3
-
3
X1
c
Py
@

080q 15900
+300V

Spegdcontrals

o
€
¥
c
o
2
E
(3
“
®
8
B
5]
>
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o

Vertical deflection coil

(=)

Composite ‘g
sync signal

nchronizing signal

-

]

Horizontal

10000 10,000 vert |

3
S

0005 uf Horiz.

Sync
8 B +)
Vertical from

horizontal
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SECTION 5:

Resistance Attenuators

Figure 51 shows resistance values f
the design of H and T attenuators, f
200-, 500~ and 600-ohu 3

The characteristics of faders for micro
phone control should include frequency
response flat within 1 db from 30 to
15000 cps, and noise level 150 db below

maximum level

T T R, Re 2R, 28, )
S
Z;— ﬂ:"zz Z, ﬁ: Z;
S A
Ry Ry

| 7]
T Curves showing resisiance valves of Jegs
2 of types Hand T athenvators with

\C « .respect 7o loss indecibels :
“\ NOTE . For other fermination resiskances

& where Z;= Z; resistance wikesare

o%pl‘oporllona/andmy be secured
by inferpolation i
|

2 6~ 20 24
Loss,db

Pads

The general expressions for the elements
of a T-pad are as-follows (See Fig. 5 2

|+1k 2k X Z. ohms
1 .
l 2 Z. ohms
2, s4. ohms

1
i

where Z. is the impedance bridged acros
the input terminals of the pad (input
ternnnating impedance), Z, the imped
ance bridged across the output, both in
ohms, £ is the voltage ratio corresponding
to the number of db loss required, ex
pressed as a fraction. and s =v/Z./Z
The equations apply generally to any
form of passive impedance, but are most
useful in resistance networks.

m-pads

See lig. 5-2) The impedance elements
are given by

1 L7
1= 2k 4 &2 X %, ohms
1 — k2

1 ks + /2 X Z, ohms

1.2

1k
VA o X 84, ohms

L

AUDIO AND SOUND SYSTEMS

where the symbols are defined in *

pads,” above, and shown in Fig. 5-2

H-pads

7, aud 3Z, are placed in the series ars,
where Z, and Z, are the series resistances
calculated for the T-pad, as given above

Class A Amplifiers

Resistance-Capacitance Coupled

See Fig. 53

Gain, at mid-frequency

ult times

where u is the amplification factor of the
tube, R. is the load resistance in ohms,
and is the dynamic internal plate
rexsistance of the tube. in ohms

I'or various values of R, r, gain is

o ! 05 0 3334
10 0 5004
2.0 0.666u
3.0 0 750u
4.0 0 800.
50 0 8334
70 0 8744
10 0 0 910u

Gain, mid-frequency, pentqde amplifier
wf2, times

where g, is the grid-plate transconduct-
ance of the tube in mhos, and R, is the
load resistance in ohms. This equation
applies when the dynamic internal plate
resistance is large compared with the
load resistance

Gain, low frequency (See Fig. 5-3)

gm (ToRoRo) /(R Ry Ry R 1))

I
\E [2740, Ro+(r,k.) (rp-}-ll’o))]

where the ¢g., R and C symbols (mhos,
ohms and farads) are shown in Fig. 53

June 1941 ELECTRONICS

and f is the frequency of operation in
cps

\ simplified low-frequency gain equation,
assuming R, and r, are at least 5 times
as great as R., is

mR 27rfR,C

V14 [1/@xfC.R )P

where the symbols are as given in Fig
5-3, in mhos, ohms, farads and eps.

times

Gain, High frequency

R
V14 (2xfC.R )

where the symbols (mhos, ohms, farads

and cps) are as shown in Fig. 5-3, (7, ig

the total shunt capacitance in the coup-

ling circuit, f the frequency of operation
the tube transconductance, and R, is
R (roRoRy) /(B Ro+Ror o +R o1,

A simplified high-frequency gain equa-

tion, assuming /&, and r, are at least five
times R, is

gml?

VL + 2afCR.)
where the symbols (mhos, ohms, farads
and eps) are given in Fig. 53.

RC Coupled Amplifier Chart

The table on page 55 shows typical de-
sign data for resistance-capacitance coup-
led amplifiers, the gain being that in the
mid-frequency region.

Power Relationships—
Class A"

Plate digsipation

r I.E, watts

where I, is the d-¢ value of plate current
in amperes, and E, is the d-¢ value of
plate voltage (plate to cathode) in volts.

Maximum power output, triode
2E2
Po= 20 watts
4r

where 4 is the amplification factor of the

L SR




tube, E, the r-m-s input grid volts, and
7, is theinternal dynamic plate resistance
of the tube in ohms. Maximum power
output occurs when the load resistance

R.=rp.

Maximum undistorted power output,
triode
ap o
v B2
P, = = watts
Y,
where the symbols have the same mean-
ing as in “ Maximum Power Output”
above. Maximum undistorted power
output occurs when the load resistance
o =" 12 ps

Power sensitivity, triode

R
= — - watts, volt
(Ro 4+ 75)°

L

where S, is the output power per r-m-s
grid volt, u the amplification factor, &,
the load resistance in ohms, and r, the
dvnamic tube plate resistance in ohms.

Power output, triode®

.,Imo:’_‘Imin) (Ema:_E'ml'n.‘
By == —— — watts

where the currents and voltages (amperes
and volts) are the instantaneous maxi-
mum and minimum values attained in
the cycle.

Percent Distortion®

mae—1Imin) I
9

D, = — ~ X100 per cent

Liar—1Imin

where D. is the percentage second har-
monic distortion, /... and I... are the
maximum and minimum instantaneous
values of plate current in amperes, and
I. is the zero-signal plate current in
amperes.

Push-pull power output, triodes’

lua: Es
P, = ——_—— watts
d .

where P, is the maximum undistorted
output power for two tubes, In.. is the
maximum instantaneous value of plate
current in amperes, and E. is the applied
plate voltage in volts.

Zero Signal Bias, triode®

0.68 E,
E.= — volts
i

where E. is the desirable value of zero-
signal bias, for a tube of amplification
factor n and applied plate voltage E,
volts.

Load resistance, triode

1{ Emaz_' Emin h
e O

RESISTANCE-COUPLED AMPLIFIER CHART

Condensed from RCA Tube Handbook HB-3

C = blocking condenser in uf R, - cathode resistor in ohms

C. = cathode bv-pass condenser in uf Ra screen Tesistor in megohms

Ca = screen byv-pass condenser in uf 12, grid resistor in megohms for fol-
Ew = plate-supply voltage in volts lowing stage

E. = voltage output in peak volts . = plate resistor in megohms

7.(;. = voltage gain at 5v r-m-s output

6F8-G (one triode unit), 6J5, 6J5-G, 6J5-GT, 12J5-GT:

Es 90 180 300
R. 005 01 025 005 0.1 0.25 0.05 0.1 0.25
R, 01 025 05 0.1 0.1 025 05 05 0.1 0.25 0.5

R. 2,070 3,940 9760 1490 2,330 2,830 3230 7,000 1270 2440 5770
C. 266 120 055 28 219 135 115 062 296 142 064
c 0.029 0012 0007 0.032 0038 0012 0.006 0007 0031 00125 0.0075
E. 4 17 18 30 2 34 38 36 5l 56 57
Ve 12 13 13 13 14 14 14 14 14 14 14

6SF5, 12SF5, 6F5, 6F5-G, 6F5-GT, 12F5-GT:

Es 90 180 300

R. 01 025 05 0l 0.25 05 01 025 05
R, 025 0.5 1 025 025 05 1 1 025 05 1
R. 4,800 8800 13,500 2,000 3,500 4,100 4,500 6,900 1,600 3,200 5400
C. 21 118 067 33 23 18 17 09 37 21 12
C 001 0005 0003 0015 001 0006 0004 0.003 001 0.007 0.004
E 5 7 10 23 21 26 32 33 43 54 62

V.G. 340 43¢ 46 44 48 53 57 63 49 63 70

6]7, 6]J7-G, 6J7-GT, 6W7-G, 12]J7-GT, 6C6, 57:

Es 90 180 300
R. 01 025 05 0.1 0.25 0.5 0.1 025 05
R, 025 05 1 025 025 05 1 1 025 05 1

R. 044 118 26 05 11 118 14 29 05 118 29
R. 1,100 2,600 5500 750 1,200 1,600 2,000 3,100 450 1,200 2,200
Ci 005 003 005 005 004 004 004 0025 007 004 0.04

C. 53 32 2 67 52 43 3K 2.5 83 54 41
C 0.01 0.005 0.0025 001 0.008 0.005 0.0035 0.0025 0.01 0.005 0.003
E, 22 32 29 52 41 60 60 56 81 104 97

1.G. 55 85 120 69 93 1% 140 165 %2 140 350

b At 3 volts r-m-s output. © At 4 volts r-m-s output.

Power Output Pentodes and Tet- Imard-Tin—20
rodes D= — """ -
Imor—lmnt 1.4 (1~ 1,
Upar—Imiat 14 Ta— 1)1
- - =

X 100 per cent
Pa 32

atts

where D, and D; are the second and third

harmonic distortions, I, is the zero-signal

where I..: and I.:, are the maximum
and minimum values of plate current, in
amperes, I. and I, are the plate currents
in amperes corresponding respectively to
0.3 and 1.7 times the zero signal bias, and
R, is the load resistance in ohms.

and Tetrodes,” above.

Pentode load resistance

. = kr, ohms

plate current and the other symbols are
defined under * Power Output-Pentodes

Distortion; Pentodes and Tetrodes

Tmar—Imin—1.4 a— 1))

Di= Lt 14 (L= 1
X 100 per cent

where R, is the load resistance represer-:-
ing a compromise between maximumn
power output and minimum distortion,
r, is the tube internal plate resistance in
ohms, and & as a factor varying between
0.15 and 0.25.

dan
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Impedance Coupled
Amplifier'®

See Fig. 5 4

Gain, mid-trequency

wlt
R

where £, 1s the grid resistor of the follow
ing tube in ohms, u and r, are the amplj
fication factor and plate resistance in
ohms of the tube

times

Gain, low-frequency

(/ time

o]
A B T

where G is the gain (above 50 e¢ps, whet

is 0.05 uf or greater, and 2, (1.5 meg
ohm or greater) (7, is the mid-frequency
gmn (see ubove), L is the coupling induet
ance in henries, f is the operating fre-
quency in ¢ps, and the other symbols are
defined in‘ Gain mid-frequency,” above

Gain, high-frequency
|

¥ times

1 2xfC. R,

\ ry+ 1
where G.; is the mid-frequency gain (ses
above), f the operating frequency in cps
C. the total shunt capacitance of the
stage in farads, and other symbols are
defined in ““ Gain, mid-frequency,” above.

‘his equation assumes negligible core loss
in the choke

Transformer Coupled
Amplifiers'®

See Fig. 5-5.

Equivalent ciréuit

The equivalent ecircuit of a transformer
coupled amplifier is shown in Fig. 5 5.
where the symbols are as follows:

» 18 the dynamic plate resistance, R,
primary winding resistance, E. core-loss
resistance (all in ohms), L. magnetizing
inductance, L, and L, primary and secon-

darv fictitious inductances such that the
turns ratio Ly L, is the ratio of
secondary turns to primary turns, L
and L, the primary and secondary leak-
age inductances (all in henries), and C.
is the following
(C..+C.,+C:) N? farads

where C. is the mutual capacitance
between windings, C, the secondary dis-
tributed capacitance, and C. is the tube
input capacitance of the following stage
all in farads

Gain, mid-frequency

uN times
where u1s the amplification factor of the
tube and NV is the ratio of the secondar
turns to the primary turns in the coup-
ing transformer

Gain, low-frequency

Q/' Robr)R ‘
T onfLn (it + ot

where f is the frequency of operation in
cps and rhe other syinbols are defined in

Lquivaleni Cireuit,”” above, and shown
in Fig. 55 is the mid-frequenc:
gain (see above

Gain, high-frequency
]

Wil

where / is the frequency of operation in
cps is 1 2m\/LC.) in eps, Q is
2nf ., R. L Ly -+ L. N? henries
R + R . N*ohms. L, L,
NoCor,, I, 12, are defined In* Equivalent
Cireuit,” above, and shown in Fig. 55

Q00000

-
',
',
"
o
e

B -High Frequencies
FIG.5-5 =

Transformer Design

Magnetizing inductance

4710 0N 24,4

L. = henries
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where N, is the number of turns in the
primary the relative permeability

the net area of the core section in
square cm, and [ the mean core length
in em.

Core-loss resistance
27210 16 f2 N 2
R - - < ohms

K.l
where [ is the frequency of operation in
cps, K. is the ratio of the core loss in
watts per cc per gauss’, and the other
symbols are defined in “ Magnetizing
Inductance,” above.

Degenerative Feedback®

Circuits

Two feedback circuits are shown in Fig.
5-6.

Gain without feedback

P A
=4 -,
Yp + AL
where u is the amplification factor, Z, is
the plate load impedance, and 7, is the

dynamic plate resistance of the tube
both in ohms.

Gain with feedback

G
14 GB
where ¢ is the gain without feedback

(see abofe), and B is the feedback factor
defined below.

G

Feedback factor
In the basie circuit (Fig. 5 6A).

R,
g R+ R,

where 1) and R, are the plate circuit
feedback resistors in ohms.

e ——



Feedback design basic circuit

Figure 57 gives the amount of feedback
in db (feedback = 1 4+ GB8) for various
values of ¢ and B for the circuit shown
in Fig. 5-6A
Erample: G

30 db, G,
332 K

10,000 (80 db), feedback
50 db, 8 = 0.003, R

Cathode-resistance feedback
In Fig. 5 6B, the feedback factor is

R
Z

The gain in the absence of feedback is
given by

Filters'’

m-derived. L-sections

See I'ig. 5-8. R is the characteristic
impedance in ohms (nominal terminal
resistance) and f. is the cut-off frequency
in ¢ps, and m is a design factor ranging
from 0.1 (sharp cutoff) to 1.0 (slow
cutoff, constant- K type

Low-pass

mhl :
henries
w

1 m )R .
I " henries
4mrf

1
farads

I.R

High-pass

henries
drf.n

farads

1
dxfomit

m
[ farads

1 m*)wf.R

Low pass
m- derived

High poss

Band elimination
Constant -K

FIG.5-8

1+6/>-Feed Back in db

Note: C:isreplaced by a short cireuit i
constant- K (m 1) high-pass filter

Constant-K L-sections

See Fig. 5-8. 1 is the characteristic
impedance (nominal terminal resistance
n ohms, f.. the low-frequency cut-off
frequency and f., the high frequency
cut-off frequency, » oth in ¢ps.

Band-pass
I
henries
I . henries
b
;1 “ : E farads

~ - farads
1

Band-elimination

R .
R henries
ki J
It |
4,:. f 1enries
: farad
4, R arads
"y farads

Recurrent filters

I-section and w-section filters are formed
from L-section filters as shown in Fig
50 where Z, is the series arm of the
l.-section and Z. is the shunt arm of the
J.-section
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(See Fig 564) — 1T+

02

Class B Amplifiers*:
Power output

P (i watts
{)

<

where P, is the power output for two
tubes. I m.. is the maximum instantaneous
alue of plate current in amperes at
tained during the evele and R. the load
resistance in ohms

Plate dissipation

0.637 / 051 R
watts

where P, is the plate dissipation per
tube / i1s the maximum instantaneous

value of plate current in amperes s
the applied plate voltage in volts, R. the
load resistance in ohms

Plate efficiency

R
| 97K X 100 per cent

where the symbols are defined in ** Plate
dissipation = above
Load resistance

R R, 4 ohms
where R. is the effective lond resistance

3
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FIG.5:40

A

Electrical power input to
acoustic -system, watts

{00 200 400 700000 4000 16000

Seating capacity of thedtre

Reverberation fime , seconds

used in the expression given above, and
R, is the effective plate-to-plate resistance
presented by the primary terminals of
the output transformer

Loudspeaker Acoustics’

Exponential horn design

S.€™* square em

where S is the area in sq em of a section
of the horn at a distance z ¢ from the
throat, N, is the area of the section at
the throat in sy em, 7' is a taper constant
determined from the cut-off frequency
see below) and € is 2.718

Cut-off frequency
Te

S
A cp

where 7' is the taper factor for the horn
design (see above), and ¢ is the velocity
of sound in air (about 34,500 cm per sec.

+—— Actual fone range
waii Accornpanying noise rarnge
o Cutofffrequency of filfer
detectable in 80% of fests

%

Tympani
Bass drum__
Snare drum.
14"Cymbals

Bass viol
Cello. ..
Piano__
Violin
Barss tuba._
Trombone._
French ho
Trumpet___

Bass saxophone____
-Bassoon 4
Bass clarine
Clarinet.

Flute
Piccolc

Male speech_._____
Female speech.

FIG.5-12 40 60

Required Power?

Figure 5 10 shows the required electrical
output in watts required for satisfactory
coverage of a theatre or hall.

Reverberation time

0.05V

seconds
Sa

where ¢ is the time in seconds required
for the sound energy to drop 60 db after
source is shut off, V is the volume of the
room in cubic feet, S is the area of the
walls in square feet, and a is the average
absorption coefficient of the walls (1.0
for open window, roughly 0.02—0.07 for
brick wall, 0.2 for celotex, 0.5 for rock
wool.

The optimum reverberation times for
ditferent types of sound and room size
are shown in Fig. 5-11.

500 1000 - 5000 10000 20000
Frequency,cps
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Section 6: Industrial and Power Applications

Power-Supply Rectifiers

Characteristics of high-vacuum recti-
fiers!

Figure 6-1 gives typical voltage-drop
vs. cwrrent-drain  characteristies of
several receiving tvpe high-vacuum
rectifiers.

Rectifier-resistance load?

When a half-wave rectitier works di.
rectly into a resistance load, without
any intervening filter circnit, the
average current passed throuch the
load is

045 (V... drop
I 2 amperes

June 1941 -—ELECTRONICS

where V,,,, is the r-m-s a-¢ volts across
the power transformer secondary
terminals, V,,,, is the drop across the
rectifier in volts, for the average cur-
rent passing through the tube, and
K, is the load resistance in ohms.
Note: V,,,, is determined from Fig.
6-1 for the average current output.

This equation applies also the mer-

T ——



cury-vapor rectifiers. In this case the
value of V4,0, is about 15 volts, and
is independent of the load current.
In full-wave circuits, the average cur-
rent is twice that given by the half-
wave equation, above, using V.., as
the r-m-s a-¢ voltage between the cen-
ter-tap and one terminal of the power
transformer secondary.

Average load voltage

Vo — Iy R, volts : “ 80 83V 84 527 1223

. _ ; SW4 SV4G 5X5 S5X4G 25Z5

where the symbols are given above. ‘ ’ 5Y3G 5X56 5T4 2576
526

25266 ||
Rectifier circuit relationships

Table I shows the voltage, current

1 . " 0.3 =
and power relationships of single- 810 20 3040 6080100 200 400 600 1000
phase and multiphase rectifier cir- pc, millidmperes

cuits (see Fig. 6-2).

High-F p 3 TABLE I-—RECTIFIER CIRCUITS? (See Fig. 6-2
igh-rrequency rower

. . Circuit A | Circuit B | Circuit C | Circuit DD | Circuit E
Design of h-f oscillator

: : Average Load 0.45 E 0.90 E, 1.07 E 1.07E 232 E
E ralent load ta o k £¢ rma ma rmae rma rma
griiralenPiloaduresistulice Bekoss! bl (Volts)| 0.32 Em.. | 0.6t E... | 0.83 Enoe | 0.83 Eve. | 163 Enne.
1.3 E? Peak Inverse
Ry = — P, ohms (Volts)| 3.14 E, 1.57 E, 2.09 E, 2.09 E, 1.05 E,
. Secondary kva* 1.57 1.11 1.48 1.48 1.05
where B, is the plate supply voltage Primary kva* 1.11 1.1 1.21 1.05 1.05
in volts, and P, is the required out R-m-s ripple 189, 1489 189 £, 19,

put power in watts.

Note: Drop through rectifier tubes neglected.

Circulating reactive power * Per kw power delivered to load, transformer losses neglected.

For good design, the circulating re
active power in the tank -circuit
should be at least 20 times the out-
put power:

P, = 20 P, volt-amperes

Tank circuit design -

The value of the capacitor of the tank
circuit is determined b;

C farads

20
" 2xfR
where C is the tank circuit capaci-
tance required for a circulating re-
active power 20 times the output
power, f is the frequency of oscilla-
tion in cps, and R is the equivalent
load resistance across the tank (see
above) in ohms.

Tank inductance .
] sists of 294 turns on a form 12 incles
in diameter, 24 inches long.

L= henries

1
(2mf)2C
where f is the oscillation frequency
in cps and C is the tank capacitance

Power Supply Filters*

(Input ACYoltage)/(Qutput A-C Voltage)

(see above) in farads. Figure 6-3 shows the reduction in

Ezample: for 500 watts output ripple (input a-c volts per output a-c

power at 10,000 cps, R = 12,500 ohms, volt) for a single T-section or m-

C — 0.0265 uf, and L = 9.6 milli- section filter in terms of the LC prod- P vy e B o
henries. The tank inductance con- uet in the filter. pr—

LY -
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i e Basins o et gl g oot

60

fe
Cycles per Second

FI1G.6-4

_ 0.3183
C= fc R farads

_ 0.3183R .
L= —f.c—henrle

Per cent ripple, single-section filter

mXe
I 100 per cen

where m is 0.7 for single-phase full
wave, 0.24 for three-phase hali-wave,
0.05 for six-phase half-wave rectitier;
V', is the reactance in ohms of the
capacitor at the ripple frequency
supply frequency times number of
phases), and X, is the reactance in
bhims of the inductor at the ripple fre
quenc.,

Per cent ripple, double-section filter

R

where the svmbols are defined in
Per cent ripple, single-section filte:
above.

Frequency

He?ries

Power supply
Filter design

Figure 6-4 is an alienment chirt foi
determining the constants of a single
section constant-K low-pass filter in
terms of the cutofl frequency and the
load resistance. The cutofl frequency
hould be set at about two-thirds the
value of the fundamental ripple fre
jueney (120 ¢ps for full-wave recti
fication ) eps for half wave, in

~
W-eps

Resistance-capacitance filter

Migure r 2 shows { 0 1

ipple percentage (input ripple volts
per output ripple volt) for R-C single
section filters

Electronic Relay Circuits

Electronic relay
See Fig. 6-6
Actuating grid voltape

I.(R
volts

where E

vald

1s the increment in grid

(in addition to the

required to actuate
the relay is the corresponding in-
crement in plate current (in addi-
tion to the d-¢ plate current allowed
to tlow by the fixed grid-bias voltage
which will cause the actuation of
the relay, R, is the resistance of the
relay coil, and u are the dynamie
internal resistance in ohms and am

plifieation factor of the amplifier
tube

Time-delay relay

Typical time delay relay circuits are
shown in Fig. 6.7
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Time delay
Fig. 6-6A

(condenser charging)

2.3 R logyo B EE seconds
where 7 is the time between the clos.
ing of the switch and the actuation
of the relay, R is the delay circuit
resistance in ohms, € the delay cir-
cuit capacitance in farads, E the
value of the voltage supply connected
to the RC circuit by the switeh, and
L. the value of grid voltage at which
the relay is actnated (see “Electronic
relay,” above), both in volts.

Time delay (condenser disclharging)
Fig. 6-6B

2.3 RC log,oE/ E. seconds

where t is the time between removing
the voltage supply from the RC cir-
cuit and the actuation of the relay,
K is the voltage to which the capaci-
tor is initially charged is the in-
crement of grid voltage at which the
relay is actuated (see “Electronic
relay,” above), R is the delay circuit
resistance in ohms, and ¢ is delay
circuit capacitance in farads,

Phototube relay

Actuating light flux. See Fig. ¢-8.

L

&
1 lumens

Sk

where L is the increment in light
flux falling on the phototube cathode
required to actuate the relay, § the
luminous sensitivity of the cathode
in mieroamperes per lumen, R. the
coupling resistance in megohms, and

o A
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e

E. is the inerement in grid volts re-
quired to actuate the relay (see
“Electronic Relay” above).

The plate current increases with in-
creasing light when the phototube
cathode is connected to the relay
amplifier grid. The plate current de-
creases with increasing light when
the phototube anode is connected to
the relay amplifier grid.

Gas-Tube Photo-relay

Figure 6-9 shows a simple phototube
relay employing a gas-filled relay
tube, designed for operation on
115-volt a-¢c power line.

Capacity operated relay

A sensitive capacity-operated relay

designed for an 115-volt a-c power
line is shown in Fig. 6-10.
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SECTION 7: MEASUREMENTS

Current and Voltage

Design of ammeter shunts

Resistance of shunt

R fles oo
= 7_p, °ohms

where R, is the resistance placed in
shunt with an ammeter to extend its
range, R, is the internal resistance
in ohms of the meter, I, is the full
scale current of the meter without the
shunt, in amperes, and I is the full
scale current of the meter with the

shunt, in amperes.

Multiplying factor, ammeter shunt

K = E. —I;—‘R—m times
where K is the ratio of the full scale
current with the shunt to the full
seale current without the shunt, both
in amperes, I¢, is the shunt resistance
in ohms, and I, is the meter re-
sistance in ohms.

Design of voltmeter multipliers

R I £ 1 I
s . ohins

where R is the multiplier resistance
in series with the voltmeter, R, is

the internal resistance of the meter
in ohms, F,, the full scale voltage of
the meter without the multiplier, and
FE the full scale voltage of the meter
with the multiplier.

When a milliammeter movement is
used, F, 1is ordinavilyv small, com
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pared with E. The above expression
then reduces to

E (R../E.) ohms

where the factor R, /E, is a con
stant of the meter, in ohms per volt,
R, E, is the reciprocal of the full
scale current of the meter. Typical
values are 1000 ohms per volt (1 ma
full scale current), and 20,000 ohms
per volt (50 wa full scale). Typical
value of R,, for a 1-ma meter is 27
ohms.

Shunt-multiplier table

Table I gives typical shunt and multi
plier resistance, for a 27-ohm, 1-ma
basic meter.

TABLE I — SHUNTS AND
MULTIPLIERS

(For use with 0-1 ma milliammeter,
meter resistance 27 ohms)

Shunt Multiplier
Scale * (Ohms) (Ohms
0-10 3.0000 10,000
0-30 0.5510 50,000
0-100 0.2727 100,000
0-500 0.5410 200,000

0-1000 0.0271 1,000,000
*Scale in ma when used with
shunt, in volts when used with
multiplier.

b



Universal shunt

'—I RS«Rm

n= Multiplication factor Errors in voltage measurement
: -i}R

R|:%i|| Rs-R;= (n-1lRg n),

R,+R1=%11; Rs_R-l_Rf’L'll#j : e ired
‘ - (8] y ] T
Ry#Ry+Ry= 75 Re=L0371)8s . ‘
FIG.-,'Z (l
Bridge measurements*
MVOLID
Ohmmeter Calibration (S 71 . / he current drawn by See Fig. 7-4
{ E \ A r‘ s . Resistance measurement Wheat-
R \ & ) ohms == ) stone Bridge
R . ; . R See Fig. 7-4A. At balance. when the
f ' ' ) o ' e potential between points 4 and B is
- } zero, the unknown resistance is
] 3 ,
' b i i R\R.
F R ., ohms
See Lig. 7 Capacitance measurement (Series Re-
LK sistance Bridge)
: / ohms See Fig. 7-1B. At balance, wlen the
potential hetween points A and B is
vl ! zero, the unknown capacitauce is
‘ & Insert given b
2 pose ¢ i Ci(R./R)) farads
{ /] orre The following condition also nust bhe
058 e t el f R, fulfilled
Vel exte 218t R/ R4 c./C
/ g

Inductance measurement (Anderson
Bridoe

See [Fig. 7-4C. At balance, when the
potential between points and ¢ is
zero, the unknown inductance is given
by

L ClRy(Ri+Iy) + ;R3] henries

The two conditions of balance are

If 1\'21{
1 li‘
and
L= k| Bf 1+ B + g,
R
Frequency measurement (Wien
Bridge)

See Fig. 7-4D. At lalance, when the
potential between points 4 and B is
Zero

1
f 2rCy R,
The following conditions must also
he fultilled :

C, = C, farads
R, = R, ohms
Ry 2R; ohms

.
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Mutual Inductance

See Fig. 7-4E. At balance, when the
potential between points A and B
is zero

RiR-C I .
2 1enries
and
R ks
M=tz (21 2RsC

where f is the frequency of operation
in eps.

The bridge is constructed with R,
R, and L =1,

R-f Power Measurement’

Lamp and Photometer Method

Figure 7-5 shows a method of measur
ing r-f power sources up to approxi
mately 500 watts, at frequencies up to
about 20 Me. The incandescent lamp
is placed in an integrating sphere,
where it is viewed by a photom
eter or photoelectric light meter.
The readings of the photometer or
light meter are calibrated at 60
cps against power input to the lamp
using a voltmeter and ammeter, or
wattmeter. This calibration holds for
r-f power so long as skin effect is not
too prominent in the filament. Note
that the inductance of the coiled fila-
ment used in modern lamps unless
resonated with series or shunt capaci-
tance may introduce improper ter
mination of the r-f transmission line,
resulting in less than maximum
power transfer to the lamp.

Rectifier method?®

Fig. 7-6 shows a rectifier circmit for
measuring r-f power. The r-f power
is given by

P.; = nPa. watts
where P,. is the power indicated by
the wattmeter in the diode circuit.
and =, the power rectification effi-
ciency of the diode is given by
2 Sinwﬂ — 2#3005&3;2#8_

27rB — sin 278

n =

where g is the total angle in electrieal
radians during which anode current
flows in the rectifier.

The power may also be measured in
terms- of vacuum-tube voltmeter read-
ings, as
Eﬂ(z
P, = —2;13' (w8 — sin 78 cos m3)

where E,, the peak a-c voltage across
the rectifier, R, is the internal resis-
tance of the diode while condueting
and g is the conduction angle defined
immediately above.

g

g *@*
5

. Calibrd?
F16.7-8

L

Vacuum-Tube Voltmeters

Diode linear voltmeter* ?

See Fig. 7-TA. \When the resistance
R is high (100,000 ohms or nore]
the ealibration for direct voltage is

I, = E/R pa

vhere E is the applied direct voltage
in volts and R is the load resistance
in megohms.

Calibration

The calibration on alternating volt-
age is

7 E.m

2228 "¢

where I, is the average d-c current
through the diode, E,., is the r-m-s
alternating voltage applied, and R is
the load resistance in megohms.
The a-c calibration applies to all fre-
quencies up to that at which the
diode capacitive reactance becomes
smaller than ten times the load resis-
tance (above 20 Me).

Vacuum Rectifier

VT Voltrheter

ELECTRONICS — June 1941

Diode Peak Voltmeter-

Figure 7-TB shows a peak diode volt
meter. The RC' produet is not less
than

RC = 100/f ohm-farads

where R is the resistance in ohms of
the diode load, ¢ the capacitance in
farads, and f the frequency of opera-
tion in cps. The value of R should be

about 100,000 ohms at high fre
quencies, 1.0 megohmm at low fre
quencies.

Input Resistance

The input resistance of the series

diode peak voltmeter is approxi
mately

R.» = R/2 ohms
where R is the load resistance in
ohms.
Calibration

The calibration of the peak voltmeter
is linear for voltage inputs greater
than several volts. The calibration is
equal to
Ereac
I ;{ pa

where 7, is the average direct current
flowing through the load resistance,

sear 18 the peak value of the positive
anode half cycle of the applied a-c
volts, and R is the load resistance in
megohins.
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Aircraft radio frequency allocations 35
Allocations
by class of station 40
by frequency 34
amateur 34
aireraft radio 35
broadcasting 40
frequency modulation 44
international broadeast 35
police 35
television 49
Amateur frequency allocations 34
Vmiplitiers
a-f class A 54
i-f for a-mn 43
i-f for f-m 48
impedance coupled 56
pentode 44
power relationship c¢lass A 54
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r-f for receiving 44
wide band 31, 32
class B 42, 57
class C 42, 47
resistance-capacitance 51
resistance coupled 55
transformer coupted 54
video 50
Antennas, see radio communication
\ttenuators, resistance 54
Auwdio and sound systems 34-38

Bandwidth requirements 34
sroadeasting standard 40-46
allocations, elass of stations 10
alloeations by  frequencies in
America 40
allocation standards 40
contour and interference tahle 41
crystal oscillators 41
modulation 43
power measurement 41
transmitter cost 41
performance 40

North

Converters

for receivers 45

for television 52
Crystal

tilters 45

oscillators 41
Current measurements 61

Detection
broadcast receiver 4¢
video 52

Electron-tube relay circuits 60

F.C.C. frequency allocations 34
I'eedback, degenerative 56
Tilters

audio 57

band pass 57

crystal 45

power supply 59
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Frequeney allocations
amateur 34
aireraft radio 35
broadcast 40
frequency modulation 46
international broadcasting 35
police 35
television 49

Trequency modulation 46-49
allocation standards 16
class C amplifiers 47
converter and oscillator 48
de-emphasis 49
detinitions 49
deviation 47
detector 48
diseriminator 48
C.C. transmitter requirements 46
frequency allocations 46
-1 aanplitier 48
limiter 48
measurement of distortion 4%
measurentent of mean frequency 48
noise relationships 49
phase-shift modulator 46
pre-emphasis 48
reactance tube modulator 47
receiver sensitivity required 48
sideband strueture 49

High-frequency power 59

Industrial and power application 58-61
Industyial high-frequency power 59

Limiters, fm 48
Loud speaker acousties 38

Measurements 61-63
antenna resistance 38
bridge 62
cwrrent and voltave 6)
deviation, f-m 17
distortion 48
mean frequency in fi 48
r-f power 41, 63

Measurements. ~hunts and multipliers 61

Modulation
broadeast 43
phase shift 46
reactance tube 47

Multipliers for meters 61

Noise
formmulas 3¢
in broadeast transmitters 41
in fm 49

Neutralization 42

Oscillator design 41

Police frequency allocations 35
Power, high-frequency 59
Power-supply rectifiers 58
Power supply filters 59
Propagation

ground wave 35

skv wave 36
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u-h-t 35
“ransmission line 38

Radiation formulas 35-37
Radio communication 34-39
antennas 36-38
Hertz or half-wave 37
Marconi or quarter-wave 37
multi-element 38
radiation 36
receiving 43
resistance measurement 3%
tower 37
bandwidth requirements 34
choice of frequency 35
frequency allocations, see allocations
frequency ranges 34
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radiation formulas 35, 36
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u-h-f 35
soil constants 36
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power supply 58
Relays, electron tube 60

Shunts, for meters 61
Signal-to-noise ratio 36, 49
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d-c reinsertion 53
frequency allocations 49
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N.T.S.C. definitions 50
standards 50
picture tubes 53
scanning generators 53
sync signal generation 353
separation 53
scanning relations 50
transmitter performance requirements
49
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video detection 52
wideband i-f amplifiers 52
r-f circuits 51
Transformer design 56
Transmission lines 38
coaxial 38
opeh wire 38
half and quarter-wave 38
stabilization by 38

Ultrahigh frequency propagation formu-
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Positive Contact,, that’s the job
of these CINCH binding posts and tip-
jacks . . . dependability, with ease of hand-
ling, space saving advantages.

Simple mechanical advantages have made No.
1720 a most popular part. Mounted in 1/16”
thick plate, with 1-11/16” mounting centers;
lugs and screws are CINCH special solder coated.

Binding Post No. 77 is neat and decorative;
buttons are merely pressed and any size wire
from No. 12to the very thinnest is easily inserted.
Buttons are marked “ANT"" and “GND."” Also
available singly No. 75 “"ANT"” or No. 76
“GND” or plain without marking.

ETECTRONICS — Jume 194

Note No. 1799 binding post shown below. This
type can be supplied with from one to ten
terminals on 7/16" centers.

No. 1490 comes in twin type only. Cord tips
when being inserted find the center naturally,
due to the scientific design of the shells, yet
rigid contact between the two inside springs
is maintained.

All binding posts and tip-jacks are available
in unmounted parts as shown. Many other
“binding’* posts assemblies available, with or
without grounding links.

Cinch and Oak Radio Sockets are licensed
under H. H. Eby socket patents.
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TUBES AT WORK

Discussed in this issue are the following
topics: decade resistance and condenser
switching, measurement of iron core
inductances, diesel-electric power for
broadcast stations, a humidity meter, and
pulsation welding of metal

Decade Resistance and
Condenser Switches

By T. G. ANDERSON
Owensboro, Ky.

A COMPARATIVELY SIMPLE and highly
effective method of producing a decade
switching arrangement for resistance
or capacitance with a minimum num-
ber of parts, all of which are readily
available, may be seen from the ac-
companying tables and description. In
the simplified rotary switching system
for decade resistor units, only four re-
sistors are used in various combina-
tions to provide resistance changes in
ten equal steps. The only units re-
quired are four resistors having the
appropriate resistance values, which
will be designated respectively as R,
2R, 3R and 4R, respectively, and a
small wafer type-switch having eleven
steps as used by radio manufacturers.
The values of the resistance, B, may
have any value, although it is most
convenient if these are in decimal mul-
tiples such as 1, 10, 100, 1000 ohms, or
the like.

The wafer type of switch illustrated
in the diagram is manufactured by

several radio assembly firms, although
the switch made by the Oak Mfg. Co.,
of Chicago is used for purposes of il-
lustration. The switch used here for
both the resistance and capacitance
decades is the type H. In looking
at an assembled switch from the
shaft end with rotor in counter-clock-
wise position, the rotors and clips
on front of the wafer would be recog-
nized from the switch drawing. In
looking at the rotors and clips from the
rear of the wafer, this is not true un-
less we imaginarily look through from
the front to observe the working part
on the rear. Therefore, in analyzing
the functional drawing, remember that
the rotational changes on front and
back of rotor are viewed from the
front, as this method maintains proper
angular relationship between the two
sides as the rotor returns. Reference to
the schematic diagram will make it
possible to determine the resistance
across external terminals for each of
the 11 switch positions.

The accompanying schematic diagram
indicates the connections which are to
be made to connect the four resistances
in a suitable decade box. Additional
data which may be of use in assembling

Table IL—TABLE OF CONNECTIONS FOR DECADE
RESISTANCE BOX

CONNECTIONS FOR RESISTOR

Total ! — ————

Posi- | Resist- IR 2R , 3R | 4R
tion ance |- — —_ = . S N
| | FC | RC | FC | RC | FC |RC FC |RC
1 | o 1,2,3,12) NC | 1,2,3,12| NC | 1,2,3, 12 NC 11 12
2 | IR L | NC | 1,2,3 NC |1,2,3 |NC 11,12/ NC
3 | 2R | Li,12 NC .7 | NC | 23 ING| 1,11,12) NC
4 | 3R 1,211,12 NC 1,211,120 NC | . ... . |NC[1,2 11 12 NG
5 | 4R | 1,2,3,12 NC | 1,2,3,12 NC |1,2,312|NG|. " I NC
6| 5R |........ NC [1,2,3 | NC |1,2,3 |NC| == NC
7 6R | NC | 1,12... .. NC 2,3 |NC|...... ... NC
8 | 7R | NC 1,212 NC |1,212 . NC|. . . NC
9 | 8R | ... ... .. CNC | NC| Nc | Ne
10 | 9R | 'NC 1,12 .. NC | NC|... ... | Nc
11| 1R T ' NC | NC | ... . NC ... ...|NC

[ |

FC — Front Contact

RC — Rear Contact

NC — No Connection
Open Circuit

Clips Nos. 1, 2, and 12 are electrically connected, front and rear. Front

rotor section connecting clips 12 to 3, inclusive, is non-shorting type

66

.

External
lerminals

X- Connection between

front and rear rofors
Switch shown in position | ,R=0
Contacks (. cross-hatched)
progress in clockwise direction

Wiring diagram for decade resist-

ance unit. Resistances of R, 2R, 3R,

and 4R are wired to produce unit
steps up to 10R inclusive

External

terminals
e

SR {

—
—
b— 77

Wiring diagram of switching ar-

rangement for decade condenser.

Four condensers are required. The

diagram shows condensers for 10
#f maximum range

the switch is given in Table I. In this
table the letters FC refer to the front
set of contacts and the numbers cor-
respond with those on the schematic
diagram. Likewise, the letters RC refer
to the numbered contacts on the rear
section of the switch.

It may require a little study to de-
termine the proper method of wiring up
the switch and the four resistors, but
once this ynit is correctly wired and
tested, a very convenient decade resis-
tance is available from which resist-
ance values between the external ter-
minals may be determined by a cali-
bration on the panel and without
reference to any further tables, charts
or diagrams. The further advantage
of the unit of this construction is the
low cost and small size with which
the unit may be built.

A simple and convenient switching
arrangement of a decade capacitance
using four condensers and a single sec=
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MID WATCH

W herever the crisp *“ Aye, Aye, Sir” of the American Navy rings out—from battle wagon
to motor torpedo boat—you are likely to find Synthane.  We, like others, are supplying
materials for defense. We are, at the same time, doing all we can to develop and work
on normal industrial applications. SYNTHANE CORPORATION, OAKS, PENNA.

SYNTHANE TECHNICAL PLASTICS

SHEETS « RODS - TUBES « FABRICATED PARTS ‘ SILENT STABILIZED GEAR MATERIAL

A . Molded-laminated truck wheel
8. ldler spoolfor airplanc.cabin control cable
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UNITED  teelding conbiods

Manufacturers of electrical contacts of refractory and precious metals, bi-metals,

filaments and grids— formed parts and raw materials for all electronic applications.

CALLITE TUNGSTEN

. CORPORATION
544-39th STREET

ELECTRONICS I(Mm c/(%(mn’m CAI.I.ITE

SPEED! — better and faster production methods! — fewer rejects! — these are
the demands of today’s Emergency. American ingenvity and skill answered
with a new fabrication process — Resistance Welds instead of Rivets! In plane
fabrication and other defense industries, resistance welding is now saving
hours of priceless time, and doing a good job better.

Resistance welding requires precise control — exact to a fraction of a
cycle, for human life and hundreds of thousands of dollars may depend on
a single weld. It is logical then, that United Electronics chose Callite products
in building its welding-control rectifier tubes. Logical because Callite products
have proven uniformly dependable for so many electronic applications where
failure cannot be tolerated.

Its research and manufacturing facilities place Callite well in the fore-
tront of supply sources when an operation requires wire, welds, or formed
parts of tungsten, molybdenum, and their alloys. These facilities are y.ours
to command. Perhaps some of your ‘metaliurgent’ problems may be solved
quickly and economically by Callite. Why not write today?

il UNION CITY, N. J
CABLE: “CALLITES" A

BRANCHES: CHICAGO e CLEVELAND

lead-in wires,

r£AD OF RIVETS! |

tion wafer type of switch of suitable
design can be made in a similar manner.
It is suitable where the capacitance of
each step is 1000 uxf or more, provided
the precision of the individual unit is
sufficiently accurate. For a range of
less than 1000 xuf per step, the wiring
capacitance may introduce an error
which may be appreciable. It is likely
that steps of 100 puf will be practical
if account is taken of the residual ca-

Decade resistance switch (left) and

decade condenser switch (right)
made from standard radio com-
ponents

pacitance, but it is not recommended
that the condensers be used for capaci-
tances of less than this per step.

The table and schematic wiring dia-
grams indicate the essential connec-
tions using four condensers whose ca-
pacitances are respectively €, 2C, 3C,
and 4C. In the schematic wiring dia-
gram, the switech connections, shown
cross-hatched, are shown in the initial
or zero capacitance condition, and the
only capacitance in the circuit is that
of the wiring. As the switch is rotated
in a clockwise direction, as we view the

Table II.—Connections for
Decade Condenser Box

Total Front Rear
Position Capacitance  Rotor Rotor
1 0
2] 1C 4,9 NC
3 2C 5,9 9
4 3C 9 2,9
5 4C NC 9,11
6 5C 4 9,11
7 6C 9,5 9,11
8 7C NC 2,9,11
9 8C 4 2,9,11
10 9C 5 2,9,11
11 10C 4,5,9 2,9,11

NC — No Connection

switch diagram, the connections indi-
cated in Table II will come into play,
adding the appropriate capacitance
unit in panallel. In tracing through
these connections, it should be pointed
out that all of the contacts (4, 5 and
9 of the front set, and 2, 9 and 11 of
the rear set) are not all of the same
length. Contact 4 of the front and 2
of the rear elements are short ter-
minals and make contact with the
cross-hatched arm of the switch when
the switch segment projects to the
edge of the dotted circle.. The remain-
ing contacts are longer and make con-
tact with the inner rotating circular
segment.

June 1941 — ELECTRONICS
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IN ALL RATINGS;

FOR ALL REQUIREMENTS

-

Type RS plate transformers
and reactors, oil-immersed

type, for large rectifiers,

AmerTran modu-
lation transform-
er, oil-immersed
type, for large
broadcast trans-
mitters.

AmerTran audio trans-
formers and reactors are
available for all appli-
cations and meet exact
requirements.

Type W plate transformers
and reactors for all small
and medium high-voltage
rectifiers.

Continuous Research work by our
engineers since the early days of radio

has made and maintained the AmerTran trade-
mark a symbol representing the ultimate in
transformers for communication and electronic
circuits. This also explains why our products
are preferred and used by so many of the larg-
est equipment manufacturers and best-equipped
broadcasting stations. Today our list of prod-
ucts covers the complete range of transformer
requirements for electronic tube circuits—from
the smallest audio unit used in an air-craft radio
receiver to the giant power and modulation
transformers for a 50,000 watt broadcast trans-
mitter. Furthermore, all types and sizes can be
produced economically either singly or in quant-

ity to meet your particular specifications.

® et us submit data on
transformers for your re-

quirements.

Type W filament transformer,
air-Insulated type, for tests
up to 50 Kv.

AMERICAN TRANSFORMER COMPANY

178 Emmet St.

Manufacturers NEWARK, N. J.
SINCE 1901

at Newark, N. J.

ELECTRONICS — June 1941
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New Instruments for

WAVE FORM MEASUREMENT

Variable Selectivity

gives

Rapid, Accurate Tests

even at higher frequencies

Selectivity of this new wave analyzer
can be varied over a wide range by
means of a unique selective ampli-
fier. Thus measurements at the
higher frequencies can be made more
rapidly and with no sacrifice in ac-
curacy. This and other exclusive
features make the -hp- Harmonic
Wave Analyzer vastly superior in

laboratory and production work.

Wide voltage range covers values

encountered in nearly every applica-

Ask for bulletin number T-103. Let our
engineers help you with your problem.
There's no cost or obligation.

Distortion Analyzers
For studying and meas.
uring harmonic distor-
tuon in AF apparacus.
Gives character of dis-
tortionbeing measured.

320A for measuring at
400 C.p.s.or 5000 c.p.s. .
Net price $60.

" 320B for measuring 50, s ~ y
100,400,1000, 5000 and ’
Net, $145. 1 l
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7500 ¢.p s

Measure individual components
of complex waves from 30 c.p.s.
to 16,000 c.p.s.

Model 300A Harmonic Wave Analyzer, com-
plete with tubes, oak cabinet, Net price $495.
Available also for relay rack mounting at $5
additional cost.
tion. Accuracy, flexibility, stability
and extreme ease of operation mark
the -hp- Harmonic Wave Analyzer as
a great time saver in both laboratory
and production work. Get full infor-
mation about this and other -hp -

laboratory instruments.

Laboratory
INSTRUMENTS

for speed and accuracy

HEWLETT-PACK ARD COMPANY
482 Page Mill Road « Palo Alto, Calif,

l
l

|
|

|

|

Measurement of Low Range
Iron Core Choke Coils
By S. UcHIDA AND M. YamamoTO

THE EQUIPMENT described here has
been used to measure incremental in-
ductances of choke coils having values
of inductance less than about 0.5 henry.
It is a combination of voltmeter-am-
meter and bridge methods. As shown
in the wirihg diagram, two similar
chokes, L, and L, are connected in
series with the d-¢ source. Two fixed
resistors, B, and R, and a potentiom-
eter, K, are connected in series and
shunted across the chokes. The resist-
ance of these resistors is made consid-
erably higher than the d-¢ resistance of
the chokes to prevent excessive d-c
power loss in the circuit.

In operation, the bridge is balanced
by applying an a-c voltage from a con-
tinuously variable autotransformer T;
and a shielded transformer T, of suit-
ablz voltage output. The null balance
is obtained by adjustment of R, and in-
dicated by the vacuum tube voltmeter,
VM. If L, and L, are of the same char-
acteristics, this point should not be
difficult to determine. Theoretically, at
balance, no direct current will flow in
the secondary winding of the trans-
former, and no alternating current will
flow in the d-¢ circuit. This condition is
difficult to obtain actually but the leak-
ages caused are negligible. The use of

Ry=Ry=10 10 100 a (50W)
R3=50.a (50W)
VM ~Vacuum tube voltmeter
A—D-C ommeter

S

TXTwlx

LRy
(ILX)AC=(IR1)AC_T|
_Eux Py
,I X7 wER)
| — ——

Bridge circuit arrangement for the
measurement of incremental in-
ductance of iron core coils

3

an auxiliary choke L, if available, in
the d-¢ circuit is recommended.

The current in L, is determined from
the voltage drop in R,, and the a-c volt-
age across L, by means of a vacuum
tube voltmeter. The determination of
the null point, and measurement of the
a-c components in L, may be made by
means of a multi-range vacuum tube
voltmeter. A three-point switch S.,, is
required for this function. It is essen-
tial that a blocking condenser C of
good insulation be used in the vacuum

June 1941 — ELECTRONICS
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From the start, the most important factor in “WIRELESS”’
was WIRE. Perhaps that is why its name was changed.

From the start, however, the name of the most impor-
tant factor in good radio wire has not changed. It has
always been —and still is

elden

—the Wise FOR GOOD CONNECTIONS

ELECTRONICS — June 1941 .
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A RHEOSTAT LINE THAT Is COMPLETE

The bulletins describing the various
Ward Leonard Rheostats are prob-
ably the most complete compilation
of Rheostat data ever assembled by
a single manufacturer. They cover
a range from the tiny types for frac-
tional horsepower motors to the
mighty multiple units that control the
rolling of steel. The subjects of
manual and motor drives, mountings and accessories are
likewise completely covered. Ward Leonard is a quality ’

I

line. Each item represents the “latest” in the field. Make
your selection from the Ward Leonard Data bulletins and
be assured of a successful installation.

WARD LEONARD |

ELECTRIC COMPANY
Electric Control Devices Since 1892 |

Ward Leonard Electric Company, 32 South Street, Mount Vernon, N. Y.
Please send me complete set of your latest Rheostat Bulletins.

Name
Firm

Address

City. . State
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tube voltmeter because of the presence
of the d-c component in the bridge net-
work.

The d-c ammeter A may be placed in
the d-c circuit when the total resistance
of R, R, and R, in series is greater
than about 25 times that of the d-c re-
sistance of L, and L,. This is the usual
case for low range choke coils, and the
error in the reading is low. A correc-
tion may be applied in case a consid-
erable portion of the d-c component
flows in the resistance branch. Other-
wise, the ammeter should be placed in
series with L,. The former arrange-
ment is preferred because the a-¢ com-
ponent will not then flow in the am-
meter coil at balance. A shorting
switch, S,, across the ammeter is neces-
sary since surges are produced when
the d-c source is opened.

The resistances of R, and R, can be
varied suitably to fit conditions, pro-
viding that they can dissipate the heat
caused by the effective current (mostly
alternating) in the circuit. Most of the
equipment is available in laboratories
and so the set-up can be made quickly.
The method has been found very satis-
factory and convenient for the rapid
measurements of choke coils for fila-
ment circuits, and similar uses. In
place of the easily burnt-out thermo-
couples, the versatile vacuum tube volt-
meter is used for current indication. In
addition, large ecapacitances required
in certain other methods are not needed.
Originally, this circuit was developed to
obviate the need of these condensers.

' Development in Facsimile

WORKING FOR YEARS to develop the
automatic telegraph, by means of which
telegrams are received as a facsimile
of what is sent, Western Union engi-
neers had no idea that an off-shoot of
their facsimile apparatus would be the

[ Multifax, an important new business

machine which automatically prepares
metal master plates, paper stencils,

Multifax unit of Western Union, with

which stencils, master plates and

tracings are prepared from original
copy
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for so many “‘non-defense’’ applications

Whether you have a defense contract or not— these are times
of rapid expansions, rush schedules and sudden changes. No
one can afford to wait—and laminated plastic materials must

be delivered as promised and be right the first time!

At Mica Insulator Company we are equipped to fabricate
Lamicoid for thousands of applications . . . in the aircraft,
radio, electrical, transportation, chemical and many other
industries. Defense uses Lamicoid for the same combination
of properties that has made it especially useful

for so long in “non-defense” applications.
Any part which must be light in weight,
stfucturally strong, €asy to machine,

resistant to corrosive action as well as

. for the Same Reasons it is used

LAMICOID

REG. U. $. PAT. OFF.

an excellent electrical insulator—is a likely application for
Lamicoid. It is available in sheets, rods and tubes for fabri-
cation in your own plant—or as completely finished parts
and products. In addition to our own fabricating facilities,
our experienced fabricators are located in the principal in-
dustrial centers to give you prompt service and the finest

precision work that modern equipment can produce.

If you will send us details of your requirements, or a blue
print of the application you have in mind—we

will be pleased to quote prices.

Mica Insulator Company

200 Varick St., New York; 542 So. Dearborn St.,
Chicago; 1276 W. 3rd St., Cleveland. Brauches at
Birmingham, Boston, Cincinnati, Los Angeles,
San Francisco, Seattle. Cunada: Montreal, Toronto.
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RUGGED FOR THE HARD KNOCKS OF
PORTABLE DUTY; PRECISION-BUILT FOR
PERFECT OUTDOOR-INDOOR PERFORMANCE

There is definite ruggedness and dependability in the
Fairchild portable recorder. Rigidly constructed in
every respect, this equipment can “take it“"—can stand
up under the punishment to which it is subjected, and
which is expected, naturally, when transported from
one location to another in automobile or sound truck.

The entire mechanism is mounted on a heavy alum-
inum panel which can be get or mounted in a cabinet
or control room console to become permanent studio
equipment. One can appreciate the fact that quality
performance under the stress and strain of portable
and on-location duty, is further enhanced by proper
inst%llation in a secure cabinet where it has stability
and other operating advantages and where it can be
given reasonable service attention.

Fairchild is the ideal performer under any and all
conditions. Write for free illustrated literature.

lllustrated above is Fairchild Unit199-3 RecordingMechanism.
For recording and playback, the unit is provided with cables
and plugs for instantaneous hookup to the Fairchild Unit
219-2 Amplifier or the Fairchild Unit 295 Amplifier. These
combinations provide a complete, sell-contained, portable
outtit for the direct recording of voice, music and sound, and
for the direct playback of this recording.

“...it had to satisfy Fairchild first”

Rr

Sound Equipment Divisio

BINNSGEDN S

AVIATION CORPORATION
88-06 Van Wyck Boulevard, Jamaica, L. I., N. Y.

hectograph master copies and tracings
from written matter, blueprints or
drawings.

Automatic reproduction of master
copies by Multifax is accurate because
the copies are exact facsimiles and need
not be compared with originals. The
time consumed in producing master
copies is reduced by almost 50 per cent.
Even greater savings are possible if
the tex'.is complex, containing tabula-
tions, forms, drawing, sketches, maps,
etc. Master copies 8% x 11 inches are
made in 12 minutes, and those 11 x 17
inches in 24 minutes. The Multifax
may be briefly described as a metal
cylinder, or drum, upon one end of
which the original matter is placed, and
upon the other end the metal plate, wax
stencil or other material upon which the
master copy is to be produced. The
original is scanned by a beam of light
which moves laterally along the re-
volving cylinder. The beam is reflected
to a phototube and the minute electri-
cal currents there generated are ampli-
fied to energize an electromagnet which
operates a stylus impinging upon the
material upon which the master copy is
to be prepared. As dark areas are
scanned the stylus is brought into con-
tact with the surface; as light areas are
scanned the stylus is retracted. The op-
eration of the machine is so simple that
any one can use it after a short period
of instruetion.

SENATOR SHEPPARD
VIEWS “BLACKOUT
MACHINE”

Senator Morris Sheppard of Texas,
Chairman of the Military Affairs
Committee, and Col. David A. Waits
recently attended a demonstration
of a “blackout machine” invented
by Eugene C. Pomeroy and Robert
M. Franklin. The inventors claim
the device could be used to shui
off power facilities in every city
in the United States in the event
this should become necessary as
a national defense and safety
measure
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® To the AMERICAN AIRLINES, Inc. for
becoming the first air transport company
in the world to operate one billion pas-
senger miles with safety . . . without fatality
. . . this Special Award.

Centralab feels the glow of pardonable
pride . . . for both in the air and on the
ground Centralab products help to main-
tain the radio lines of communication so
important in the proper main-
tenance of safe aerial traffic.

® Centralab Volume Controls t
® Centralab Fixed Resistors g

® Centralab Ceramic
Capacitors

For Centralab is precision built

for every radio use.

CENTRALAB: Div. Globe-Union Inc.

Milwavkees Wisconsin

® Centralab Ceramic
Trimmer Condensers |

MNATIONAL GAFETY COUNE'Y

AMERICAN AlRLING S, ING
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MACHINE TIME

MACHINE

TIME

% Sure—your purchasing department has you covered for a year or so . ..

but the demand for greater output surges UP and the need for materials, men

and machines can grow acute in another twelve months . . . say, June— 1942,
If your machines and products now employ mechanical controls, you're
probably wasting precious material, machine time and man-hours. (Area

"B above.) But, you AVOID this costly waste
when you use . . .

RIELINYS...
s GUARDIAN

Yes, it's true! A small, single unit or complete
control assembly can shrink (Area “"A" above)
your material, machine and labor requirements
overnight!

Look ahead . .. think what these savings can
mean now and in the future, with Relays by
Guardian doing a triple-thrifty job every day,
week and month . . . besides, you replace the
friction, wear and dissipated action of mechanical
contrivances with smooth, dependable perform-
ance. Moreover . ..

YOU CAN SWITCH to Guardian Electric Controls
quickly . . . easily . . . without re-planning your
product in more than a few details. For Guardian
has already spent thousands of hours developing
*7,146 different standardized control parts for
quick assembly into the very control you need.

*Inventory Count Jan, 1, 1941
WRITE TO GUARDIAN concerning your control
problem now. Or, simply ASK us to send our
new FREE CATALOG '"E".

Send Blueprint or Sketch for
Specific Recommendations. Write

GUARDIAN

1625 West Walnut Street

INTERLOCKING CONTROLS
RADIO CONTROLS
LIQUID LEVEL
AIRPLANE CONTROLS
COMMUNICATIONS
TIMING CONTROLS
STEPPING RELAYS

U.S. GOVERNMENT
SPECIFIED CONTROLS

CONTACT SWITCHES
COUNTING UNITS
REMOTE CONTROLS
SOLENOIDS

DELAYED ACTION

Series BK—16 Relay. Built to
minimum tolerances and the
most exacting requirements in
production quantities for the
U. S. Signal Corps.

=Y

Series120 AC Relay.This relay
which sells for less than $1 has
operated over 85,000,000
times in an electric fence
control, and still remains in
excellent condition.

And These Are Not the Extremcs

in the Guardian Relay Line!

Chicago, lllinois
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An Electronic Humidity Meter
By ESTEN MOEN

THE ELECTRICAL RESISTANCE offered by
a strip of paper containing a deliques-
cent salt depends upon the moisture in
the surrounding air. The resistance
may vary over a range of 10 to 1,
usually in the range of 10 to 100
megolms. A peculiarity of the action
is that the change is instantaneous for
a change 'in the direction dry-to-wet,
but displays a fifteen minute delay in
the direction wet-or-dry.

A means of putting this effect to use
is shown by the circuit in Fig. 1. A 6G5
tuning eye tube is used. The variable
resistor R, is used to balance the cir-
cuit. From the grid of the 6G5 to R,
a short one-inch lead is used, but from
R, to the contact clamp a three-foot rub-
ber covered wire serves to collect a
stray electrostatic component from the
110-volt 60-cps power lines. When
there is high resistance between the
contact clamps, this stray signal will
serve to close the eye of the 6G5. As
the paper-element path between the
contact clamps increases in conduc-
tivity, the control potentiometer R, can
be turned to a point where the eye just
opens. Calibration of the resistor dial

i
Faper-elerment -~ -~
5 e
megs vt
WA - =B
R, /
Contact
c/amp\s
[ =y
R. .0/ meg
— > 11 C
Qlut”
4000 R
R, 20000
D-¢ suppl)
— 250 5;7 y:_

Fig. 1—Circuit diagram of electron
ray tube used as an indicator of
humidity
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Fig. 2—Curve of humidity as re-

corded. Solid curve shows actual

record indoors; dashed curve shows
probable outdoor humidity
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Exclusive Jensen ANNULAR

Diaphragm, supported at

center as well as at peri-

~ phery, is lree lrom "break:

up,’” smoother i response, mora

. rugged mechanically. Note ex-

gmoly short urmu’{apoﬂed length
gompared wit

=

convi entional

!

Jensen HYPEX (patents pend-
ing} brings you markedly higner

elficiency because horn impedance
acoustically matches driver better than
older “‘exponential” formula.

S
_ 3
1
|

S,

No awkward twist-
ing to install U 20
Driver Unit! Slips eas-
ily into place . . . rig
idly held to bulkhead with
three nuts.

JENSEN LEADS AGAIN WITH

RELA TIVE
EFFICIENCY, Do

—
-/. -
L|l
'ipﬂlﬂ l
o |
¢ \

Discarding 22-year-old “exponential“ horntheory. Jensen Research discovered anew,
better HYPEX' horn formula which gives improved projector performance. Then a
new general-purpose ANNULAR® Driver Unit was designed with the exclusive
annular principle long used by Jensen in the highest quality reproducing systems.
Extra design features were incorporated for enhanced utility and dependability.

Either development alone would have made sound history. In combination in
the new Type “UH” HYPEX Projectors, they logically become a preferred choice
for high-efficiency voice and music reproduction in public-address, paging, mobile
systems and all similar applications. Two Projector sizes (20” and 24" bell diame-
ter) are now available, both Reflexed for compactness and weather exclusion,
rated at 15-25 watts. List prices range from $56.50 to $64.50 in Field Coil and PM
designs. (Complete Projector, less separately available adjustable stand.)

Write for Data Sheet 123 —it gives complete details.

1. Patents Pending.

pensen

CTRGA e ¢
j‘\ it s Rl - - .1.,...'\- Tl

b " ] vy
Ie, Tapkle) e A T L MG i S Rl e

2 GREAT SOUND CONTRIBUTIONS T e GO (Lo G

2. U.S. Pat. 1,845,768. Others Pend.

8601 SOUTH LARAMIE AVENUE, CHICAGO

Weatherproof ANNULAR
Driver Unit enclosed in sturdy
1.7 steel case . . . husky
out-of-the-weather screw ter-

minals . . . screen-protected,
dustproof sound chambes
to mention only a few of the
designed.in improvements for
. more dependable service,

e S R e
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Nurma

NEWEST SENSITIVE POWER RELAY

... Series 300

/ V. EDIL CY.

4 — | e
votrs

o anrs SN

EV’.’;M) b \m!p'vﬁf "
S )

..” \

FROM —24° TO +90° CENTIGRADE

VOLTMETER ACCURACY
of 1% pull and drop

KURMAN'’s newest sensitive Power Relay is the answer
to insistent demand for unfaltering Relay Performance
under extremes of temperature, shock, and vibration.
This new series is commended to the industry as a dis-
tinct advancement.

V Moulded Base [Navy approved
material)

V Watt Input .014

V Balanced Armature

V High Insulation

V' Output 200 to 500 Watts
V Silver Contacts

Operates on .0018 watts; operating limit of 29,
to rigid specifications of Signal Corps, Army and
Navy.

Photograph Represents Model BK-25

KURMAN ELECTRIC o

INCORPORATED
241 Lafayette Street, New York, N. V.

gives points of observation which
can be recorded, say, at half-hour in-
tervals during the day.

The detector element is a strip of
white drawing paper, one inch wide
and three inches long. Approximately
three cubic millimeters of potassium
acetate and 25 drops of water are
mixed in a porcelain saucer and the
paper is then soaked with this solution.
The paper is then dried on a hot-plate.

An 1ateresting instance of the per-
formance of this device is shown
graphically in Fig. 2. Outdoors there
was considerable snow thawed in a
hot sun, and although the house was
closed, there was infiltration of moist
air from the outdoors, and which in-
fluenced the readings. The sun rose
at 5:45 A.M. but not until after 8:00
A.M. did outdoor evaporation become
appreciable. Meanwhile the evapora-
tion from water vessels on a stove
caused the indoor air to become moist.
The dotted line in Fig. 2 suggests the
approximate outdoor humidity, free of
indoor disturbances. The sun set at
6:24 P.M. but the low angle of the sun
rays had prevented further evapora-
tion an hour or more before that time.

Diesel-electric Auxiliaries
for BC Stations

For 533 HOURS of opefating time dur-
ing the early part of January, station
WMBD at Peoria, Ill. operated entirely
irom a standard 30-kw diesel-electric
generator supplying electric power for
all voltages required by the trans-
mitter. The test was conducted to de-
termine what difficulties, if any, would
be experienced in powering a commer-
cial broadcasting station by a unit com-

EYES AND EARS IN
THE SKY

Modern airplanes are in constant
touch with their bases through the

use of radio. Here an officer of
the United States Army is com-
municating with an observation
plane during recent target practice
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Now Available in Flexible, Film Form

... LOW-LOSS “BAKELITE”” POLYSTYRENE

UPPLEMENTING the BAKELITE Poly-
S styrene molding materials so
effectively used as low-loss insulation
in high frequency apparatus, BAKELITE
Corporation now offers Polystyrene Film.

This film is highly stable and excep-
tionally resistant to moisture. Its elec-
trical properties remain constant over
a wide frequency range. Because of
these characteristics, BAKELITE Polysty-
rene Film offers many opportunities for
improving the efficiency of capacitors
and other parts used in electronic
equipment.

BAKELITE Polystyrene Film is sup-
plied in 34" width and 1 mil thickness,
in either water-white or purple-black

ELECTRONICS — June 1941

tint. Other widths and thicknesses may
be obtained on special order.

Enlist the services of our Engineer-
ing Advisory Staff in determining how
this material may be advantageously
adapted to your specific requirements.

BAKELITE CORPORATION
Unit of Union Carbide and Carbon Corporation

UCL]
30 EAST 42ND STREET, NEW YORK

BAKELITE

CTRACE mMARRE”

The word "Bakelite” and the B Symbol ocs registered trade- morhe
identifying products o0 of Bokelite Corporokion

PLASTICS HEADQUARTERS

Consider these advantages of
BAKELITE Polystyrene Film
for high frequency equipment

POWER FACTOR
(60 to 50,000,000 cycles)
0.0002 to 0.0004

DIELECTRIC CONSTANT
(60 to 50,000,000 cycles)
2.50 to 2.60

LOSS FACTOR (60 to 50,000,000 cycles)
0.0005 t0 0.0010

DIELECTRIC STRENGTH (60 cycles)
0.001” film—3500 to 4200 volt/mil”

VOLUME RESISTIVITY
Over 101! megohm cms.
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NORTRAN

THE DEPENDABLE

TRANSFORMER |

*

Today Nortran products are specified by
well known manufacturers and government
agencies where exacting performance is

paramount.
RECTIFIER 150 V. A,
20000 VOLT
FILAMENT
. H. P. TEST
TRANSFORMER !
[ ]

H—12"
W —5l/g" STURDY

D—6" CONSTRUCTION

MODEL NO. 2037

This unit is playing an important role in
national defense.

Nortran products are engineered to your
specifications by experts.

Transformers — Reactors — Filters -
Coils manufactured in our modern plant.

NORWALK TRANSFORMER

CORPORATION
SOUTH NORWALK CONNECTICUT, U. s. A.
SR By T

pletely independent of the usual power
mains. The practical adaptation of a
completely self-contained, oil-driven
diesel-electric plant as an auxiliary has
important applications in the event of
local or national emergencies, and
might well be investigated by stations
in those areas which are likely to be
visited by flood, hurricane, or severe
rain or snow storms. The advantage of
a completely self-contained power sup-
ply for radio stations in the event of
other national emergencies also should
not be overlooked.

Station WMBD is equipped with a
Western Electrie, low level, grid-modu-
lated transmitter. It operates on a
frequency of 1440 kilocycles, with a
maximum power output of 5 kw from
dawn to sunset and 1 kw during the
evening and early morning hours. The
transmitter draws 28 kw at 0.97 power
factor, 220 volts, 3-phase, 60 cycles,
when delivering 5 kw to the antenna.
A five position autotransformer is an
integral part of the apparatus and en-
ables the operator to either raise or
lower the incoming voltage by 10 volts.

The entire station load, including
transmitter, incandescent and neon
lights, is supplied by a 220-volt,
3-phase, 60-cycle circuit from three
15-kva transformers with delta-con-
nected primaries connected to a 13,800-
volt line. Standby service consists of
an identical transformer arrangement,
but the power is wired to it from the
Powerton Station at Pekin, Illinois.

Under normal conditions, the standby
service charge is consumed by the light-
ing load, while the local power com-
pany (Central Illinois Light & Power)
serves only the transmitter.

Diesel-electric, 30-kw, 220-volt gen.
erator used as auxiliary power
supply at WMBD

The standard self-regulating 30-kw,
220-volt, 3-phase diesel-electric set
manufactured by Caterpillar Tractor
Co., was connected to the transmitter
circuit. The set rested on four Fire-
stone vibration dampers, and the ex-
haust was piped to a Maxim MU2-#6
muffler installed outside the building.
The photograph indicates the compact-
ness of the installation.

An initial test run was made at mid-
night, after the station was “off the
air,” and the measured distortion and
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{ SKYRIDER
del $X-28)

om 550 kc. to
Price $159.50,

MODEL S-31A (not illustrated)
High Fidelity 25-Wait Amplifier
for use with FM/AM Model S.31.

Price $49.50.

SKYRIDER DEFIANT
_ (Model SX.24)
Tunes from 550 kc. 1o
42 mc. Price $69.50.

FM/AM (Model S-27)
! Tunes -from-'-_28 me. 1o

FM/AM (Model S-31)
Tunes from 540 kc. t
& r . 50 mc, Price $69.50.
' . ; . ) = ‘ THE SKY BUDDY s -
B ] . | _ - - CAP : (S-19R)
* CHAMPION & L f B 2 . B/ Tunes from 550 ke, to

dodel S-20R) > = : : . _ :
nes from 540 ! g / 44 mc. Price $29.50.

‘c. to 44 mc.
‘rice $49.50.

MARINE £ <
ADIOPHONE -
Model HT-11)

Irice $149.50.

NI
@
=

MARINE
RADIOPHONE
(Model HT-12}
Price $390.00.

T

FREQUENCY
STANDARD

Tvnes
(Model HT-7) BN SRR el . MODEL RSC-1-Tunes from 110 kc, to 165
Price 529.50. g i : i mc, (1.82. to 2730 meters). Price $450.00.

NEW FM/AM RADIO RECEIVING STATION
: _ (Model RSC-2) with 25-Watt High Fidelity
i : : % Amplitier. Price $140.00.
25-WATT PHONE AND -
CW TRANSMITTER
(Model HT-6)
Price $99.00.

THE
SKYRIDER 32
(Model SX-32)
Tunes from 500
kc. to 40 mc.

Price $199.50.

WMODEL HT-9 =~ 1 '\“ —
100-Wdlt TTansmitter ) : - Y’! : & ’ oy g -
ahe ‘hall

.

icrafters co.
_ CHICAGO, U, S. A

USED BY 3 GOVERNMENTS « SOLD IN 89 COUNTRIES
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fire]” MOLYBDENUM

. TUNGSTEN

POWDERS
RODS
WIRES
RIBBONS
SHEETS

AND ALLOYS
FOR THE
ELECTRONIC

INDUSTRY

B i,

RO METAL CORP.

Research Laboratories and Offices: 320 YONKER
Factory: Lewiston, Maine
Cable Address: Cutanit Yqnkers New York

5 AVE.. YONKERS, N.Y.

Telephone: Marble 7-9511

background noises were found to dupli-
cate normal operation. The following
morning the set was pressed into serv-
ice, and operated continuously for 533

| station hours. The terminal voltage

dropped from 221 to 219 volts as the
generator heated when carrying full

| load. The log sheets of the previous

week revealed that the transmitter
voltage varied from 217 to 224 volts
under ‘dentical loading.

Several tests were made with a short
wave receiver to determine if any dis-
turbance was being transmitted by the
diesel-electric set. Checks were made
over the entire short wave band but no
interference could be detected.

Listed as advantages of the diesel-
electric power unit by T. A. Giles, en-
gineer in charge, are the steady volt-
age and continuity of performance of
which the unit is capable, either as a
stand-by or prime power source. More-
over, electric power was produced at a
cost less than of $0.01 per kwh with the
set burning 24 gallons of fuel per hour
at a cost of $0.07 per gal.

Television Floodlighting

| A NEW FLOODLIGHT producing illumina-

tion of daylight intensity without ex-
treme heat and having application in
the television field has been developed
under the direction of A. F. Diekerson
of the General Electric Company.

At equal room temperatures, main-
tained by air conditioning, the heat
from three 1-kw mercury lamp units is
only about 25 per cent of that from
general service incandescent lamps giv-
Ing comparable illumination. More
than half of the heat developed by the
mercury vapor lamp is carried away
by a water cooling system.

Floodlight unit using three mer-
cury vapor damps. Because of high
intensity and lack of heat, this
lighting finds application in black
and white television studio work

Although each of the three mercury
vapor lamps is smaller than a cigar-
ette, when combined in their appropri-
ate reflector they produce the equiva-
lent of 750 foot-candles over an area
of approximately 100 square feet. This
is approximately equivalent to the il-
lumination out of doors on a reasonably
fair day.

June 1941 — ELECTRONICS
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USE these dependable ERIE PRODUCTS

ERIE
—— o ———— ‘CERAMICON e

-

ERIE

- M2 ;
301962 @) -
505 £15MMF ~ |

®
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RESISTORS
for dependable operation

Erie Resistors give uniformly superior results in all
standard tests for load, voltage, humidity and noise.
They can be used in any part of the circuit without
changing excessively in value. Erie Resistors are made
in plain, insulated and hot molded types in sizes and
ratings that cover practically all requirements.

SUPPRESSORS

to eliminate ignition noise

The low voltage coefficient of Erie Suppressors makes
possible efficient suppression of high frequency spark
discharges without using high resistance values that de-
crease engine efficiency. Made in several styles to fit all
standard types of spark plugs and distributors.

CERAMICONS -

to compensate for temperature drift

These fixed silver-ceramic condensers can be supplied
with any desired temperature coefficient between
—.00068 and +.00012/°C, in capacities up to 1100
mmf. Ceramicon Trimmers are available with O, — 0003
and —.0005/°C temperature coefficient in capacities
from 1.5 mmi. to 110 mmf. The temperature character-
istics of all Ceramicons are definite and retraceable.

SILVER MICAS
to prevent condenser capacity drift

These condensers which have a temperature coetficient
of only +.000025/°C, are ideal for applications where
the utmost in stability is desired. Erie Silver Mica
Condensers are made in capacities from 15 mmf.

to 2500 mmfi.

CUSTOM MOLDED PLASTICS

Erie has complete facilities for designing, engineering
and molding plastic bezels, knobs, push buttons, and
decorative trim by the injection and extrusion processes.
Erie “Three Dimensional Plastics’’ makes possible un-
usual color combinations and three dimensional effects.

ERIE RESISTOR CORP., ERIE, PA.
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A Bull Line of

RESISTORS AND
RHEOSTATS ¢ o o

and a large stock of
component parts

Since 1924 H-H resistance devices
have been giving excellent service
in “tough spots” —where their stur-
diness and ingenuity of design are
vitally essential. During these six-
teen years, old customers have
ordered more, and hundreds of new
customers have learned that they
can rely upon our products.

Our regular stock includes over
100 standard resistor sizes — flat and
tubular—from 4 to 400 watts; and 9
standard size rheostats from 10 to 500
watts—ready for quick delivery
whether your needs be standard or
special.

Our engineering service—as
resistor specialists—is at your com-
mand. Our cooperation is offered to
collaborate with you in meeting
your needs most economically.

May we consult with
you on your next order?

HARDWICK
HINDLE-Inc.

NEWARK, N.J., U.S. A.
®

Resistors. * Rheostats * Radio Frequency Reactors
Power Line Chokes . Line Voltage Reducers
Custom-made resistance devices of all types

Pulsation Welding

ONE OF THE MANY recent advances in
resistance welding has permitted the
temperature of the weld to be equalized
across the entire assembly of 199 plates
of 1/32-inch low carbon steel, making
a satisfactory weld of all the multiple
sheets. The method of pulsation weld-
ing has been developed by J. H. Red-
mond of the General Electric Works
Laboratory at Schenectady. The photo-
graph shows Mr. Redmond preparing
the sheets for the pulsation weld.

Almost 200 individual sheets of

steel are welded together by ]. H.

Redmond using his method of
pulsation welding

While no practical need is seen at
this time for such large scale welding
of pieces, present day requests are
diverse and varied and at any moment
a request may come for welds of this
type. At any rate, it is interesting to
know that electronic developments
make possible, for national defense or
otherwise, welds of 199 pieces at one
time—and this is by no means the

o

limit.

G. E. Builds Electron
Microscope_

THE ELECTRON MICROSCOPE plays an im-
portant part in modern research where
material must be examined at magnifi-
cations exceeding those possible with
the optical microscope. Latest manu-
facturer, to come to our attention, of
the several electron microscopes which
are now available in this country, is
the General Electric Company. Dr.
Ralph P. Johnson of the Research Lab-
oratories at Schenectady built the
microscope camera which will be used
in modern research analysis.
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MAGNIFICATION 400 X
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CARBONYL
7 IRON POWDER

-~ OR THE

‘f_‘,jnvAncn SOLVENTS & CHEMICAL COR?

rx;rn AVENUE
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35 ~'., A et e

G2\ \W.cARBONYL

IRON POWDER. Note the

spherical nature of each iron
particle . . a unique character-
istic of Carbonyl Iron Powder.
* The average particle size is
less than 5 Microns. X Grades
are available for carrier and
radio frequency service.

FOR INFORMATION ADDRESS THE MANUFACTURER

GENERAL ANILINE WORKS

435 HUDSON STREET NEW YORK CITY

SALES AGENT

NEW YORK cﬂ'Y :
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2 x ESTABLISHES
% NEW STANDARDS
@) *x OF PERFORMANCE

Brush crystal products, the

results of Brush Research, are

accepted the world over as

standard for the most exacting

sound measurements and for all ap-

plications in which the highest quality
is required.

A g
Brush Crystal Hendphones, Type

Brush Crystal Headphones, Type A

The recognized standard for high qual-

ity wide range response, dependable,
non-magnetic, light weight yet durable—
easy and comfortable to wear.

' Brush Record Cutper, RC20

Brush Crystal Record Cutter, RC-20

Suitable for all amateur and professional ap-
plications with either hard or soft record
materials. Will satisfy the demand for high
quality, low cost recording in the home,
school and studio.

Brush Crystal Phonograph Pickup, PL-20

For all high fidelity phonograph and tran.
scription  applications.  Permanent, pol-
ished sapphire stylus, virtually no record
wear, minimum surface noise. Easily

adapted to most phonographs.

Brush Crystal “‘Sound Cell”
All Purpose Microphone
Type BR2S

v

Brush Crystal Sounde

s Ideal for radio broadcasting,
All Purpose Wicrop sound pictures, and general
Type sound recording, public ad-

dress, and other applications

' where wide range response

‘i@ is of paramount impor-
N
N

tance.

THE BRUSH DEVELOPMENT COMPANY

3316 PERKINS AVENUE °

CLEVELAND, OHIO
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Amplifier Drives Constant
Speed Motor

IT IS COMMON PRACTICE among radio
and sound men to use the 60-cycle
power line as a secondary standard of
frequency for purposes of modulation
or for measurement and timing. The
procedure has recently been exactly re-
versed and a precision 60-cycle tone
generotor is utilized to drive a i-kw
electric motor through the medium of
a high powered audio-frequency ampli-
fier. The purpose of this arrangement
is to provide mechanical driving power
of absolutely constant speed.

In this apparatus a 60-cycle audio
frequency standard generator capable
of maintaining its frequency constant
| to within one part in one hundred
| thousand, provides the source of excita-
| tion. The output of the generator is fed
| into an amplifier capable of delivering
500°watts of undistorted output and
this amplifier supplies the driving
power for the synchronous motor.
| The design of this system is the de-
velopment of the research section of the
| propeller division of the Curtiss-
Wright Corporation to meet the re-
quirements of certain ecritical test
applications in their plants. Actual

| equipment was built by the Trans-

former Corporation of America whose

{ engineers collaborated with Curtiss-

Wright engineers in design details.

TRUCK-MOUNTED
INDUSTRIAL RADIO-
GRAPHIC UNIT

To check the perfection of castings
and welded parts which go into
its products, G.E. engineers have
developed this mobile x-ray equip-

ment. The radiographic equip-

ment may be moved about to ex-

amine the construction of equipment

and discover flaws which might

cause frouble at a later date if

the defective casting were placed
in service
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TYPE 257

Beam Pentode

230 watts output
1.4 watts driving
power

TANTALUM TUBE
HEADQUARTERS

AMERICA’S LARGEST PLANT
for the exclusive manufacture of TANTALUM tubes

Every GAMMATRON tube is backed
by the experience, reputation, and
engineering ability of Heintz and
Kaufman Ltd., builders of the original
tantalum-element tubes over thirteen
years ago. Today the leadership of the
pioneer is evident in the HK-257
GAMMATRON. A tantalum beam tube

New York State

GAMMATRON
W. F. SEEMAN

SALES OFFICES

Wash., Ore., Idaho, Mont.
MARSH AGENCIES
104 Battery Street
Seattle, Washington
Mo., Kansas, Nebraska
H. A. ROES
2017 Grand Avenue
Kansas City, Missouri
Ind., Ohio, Kentucky
W. E. McFADDEN
915 Montrose Ave., Bexley
Columbus, Ohio

GAMMATRONS

ELECTRONICS — June 1941

523 Ellicott Square
Buffalo, New York

Pa., Va., W.Va,, Md.,
Wash., D. C., Del., N.J.
S. K. MACDONALD
1343 Arch Street

Philadelphia, Pennsylvania

Tenn., N.C., S.C., Ala,,
Ga.. Fla.
HOLLINGSWORTII &
STILL
Norris Bldg., Atlanta, Ga.

of course

of amazing UHF capabilities and very
low driving requirements.

This leadership, background. and
engineering ability 1s available to you
through GAMMATRON tubes to make
the solutions of your transmitting
problems easier and more economical.
Correspondence is invited.

Minn., N.D., 8. D., Wis.
KENNEDY SALES CO.
2362 University Avenue
St. Paul, Minnesota

Calif., Nevada, Arizona
E. P. DEMAREST
1630 South Flower Street
Los Angeles, California

Texas, Okla., Ark., La.
M. B. PATTERSON & CO.
134 Allen Bldg., Dallas, Tex.

Michigan—W. B. SWANK
610 Blaine Ave., Detroit, Mich

INinois, Wisconsin
R. O. LUND
1720 North Damen Avenue
Chicago, Illinois

Maine, N. H., Vt., Mass..
Conn., R. L.
TRADE CONTACT CORP.
25 Humi#lon Avenue

Boston, Massachusetts

New York City, New Jersey

D.R. BITTAN SALES CO.
53 Park Place INC.

New York City, New York

ﬁmnm-@ KAUFMAN |

SOUTH SAN FRANCISCO.\ L70. / CAULIFORNIA U-S:A-
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HALT CORROSION

AT THE TERMINALS

Connections made with Kester Rosin-Core Solder eliminate
permanently one big corrosion problem. That is because
the special rosin flux in the core of this scientifically pre-
pared solder will not corrode wiring or destroy the value

of insulating material. An important fire hazard is elim-
inated.

Kester Rosin-Core Solder is standard for every electrical
and radio use, just as other Kester Cored Solders meet
various other exacting industrial requirements. Kester offers
an endless variety of alloys, fluxes, core-sizes and strand-
sizes—all in the convenient flux-core form, that makes for

fast, neat workmanship and more satisfactory plant oper-
ation.

Kester engineers, backed by 44 years of industrial solder
experience, will gladly consult with You on any soldering
operation in the field of electronics, to assist you in select-
ing the correct solder formula to insure perfect results. There

is no obligation on your part in taking advantage of this
service,

KESTER SOLDER COMPANY
4204 Wrightwood Avenue Chicago, lllinois
Eastern Plant; Newark, N. J. Canadian Plant: Brantford, Ont.

14

KESTER CORED SOLDERS

STANDARD FOR INDUSTRY

Institute of
Radio Engineers

Summer Convention
June 23, 24, and 25, 1941
Hotel Statler, Detroit, Mich.
Program of Technical Papers

MONDAY, JUNE 23

10:00 A. M.—12:30 P. M.

“Photographic Analysis of Television Im-
ages,” by D. G. Fink, Electronics, McGraw-
Hill Publishing Company, New York, N. Y.

“Industrial Electronic Applications,” by R.
Powers, Electronic Control Corporation,
Detroit, Mich.

“A Radio-Frequency Device for Detecting
the Passage of a Bullet,”” by C. I. Brad-
ford, Remington Arms Company, Inc.,
Bridgeport, Conn.

“Mobile Television Equipment,” by R. L.
Campbell, R. E. Kessler, R. L. Rutherford,
and K. U, Landsberg, Allen B. Du Mont
Laboratories, Inc., Passaic, N. ]. (with
demonstration).

2:30 P.M.-5:00 P.M.

“Ultrahigh-Frequency Loop Antennas for
Frequency-Modulation Broadcasting.” by
Andrew Alford, A. G. Kandoian, and R.
A. Hampshire, International Telephone
Development Company, Inc.. New York,
N. Y.

“A Turnstile Antenna for Ultrahigh-Fre.
quency Broadcasting,” by G. H. Brown
and ]. Epstein, RCA Manufacturing Com-
pany, Inc., Camden, N. ].

“Frequency Modulation for Emergency
Communication.” by F. T. Budelman, F. M.
Link Company, New York, N. Y.

“A New Frequency-Modulation Transmitter,”
by N. C. Olmstead and A. A. Skene, Bell
Telephone Laboratories, Inc., New York,
N. Y.

“An F-M Station Monitor,” by H. R. Summer-
hayes, Jr., General Electric Company.
Schenectady, N. Y.

“Phase Distortion in Frequency-Modulation
Systems,” by N. I. Korman, RCA Manu-
facturing Company, Inc., Camden, N. ].

2:30~P.M.-5:00 P.M.

“Control of Night Error in Airplane Direction
Finding,” by H. Busignies, International
Telephone Development Company, Inc.,
New York, N. Y.

“R Method of Changing the Frequency of
a Complex Wave,” by E. L, Kent, C. G.
Conn, Ltd., Elkhart, Ind.

“AR New Air-Cooled S5-Kilowatt Broadcast
Transmitter,” by F, W. Fischer, Westing-
house Electric and Manufacturing Com-
pany, Baltimore, Md.
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STRUTHERS DUNN, INC.,
ELECTRONICS — June 1941

WHAT HAPPENS TO RELAY CONTACT ACTION

A bell jar, vacuum pump and altitude
meter test for simulating high altitude
operating conditions is only one of many
special tests used by Dunco engineers to
eliminate guesswork from aviation relay
and solenoid construction. Shock tests—
vibration tests —high-frequency tests —
strenuous load current tests and various
others are combined in the design and
manufacture of Dunco Relays to make
them unexcelled for the exacting and diffi-
cult requirements of aviation services.

In addition to many aviation units,

Dunco offers a complete line for ordinary
or special industrial requirements—plus
aspecialized engineering service in adapt-
ing relays 100% to your particular require-
ments. The Dunco General Catalog or
the new Dunco Aviation Relay Bulletin
will gladly be sent upon request.

RELAVYS

n““tn AND TIMERS

A Complets, Quality Line—Individually Adapled to Your Specific Needs

1326 CHERRY ST., PHILADELPHIA, PA.
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YOU GET THESE ADVANTAGES
When You Use the New Advanced Type
Webster Electric
Crystal Pick-Ups

Light weight with low pressure —minimizes surface noise and

greatly increases record life . . . only 40 grams pressure.

Built-in mechanism in Bakelite Tone Arm-—an integrated unit
that is precisely balanced.

Balanced Octave Response —produces most pleasing musical
reproduction.

Special Long Life Needle —plays thousands of records before
changing is necessary. Needle is easily replaceable.

Through Webster Electric you can be sure of a continuous supply of
equipment incorporating the latest engineering developments, worked
out through years of experience in reproducing fine tonal quality.

Webster Electric Recorder Heads — Cover the entire
frequency range from 30 to more than 6000 cycles per second.
They make recordings outstanding for their clearness and preci-
sion, and faithfully capture every musical detail including the over-
tones and harmonics that reproduce true musical color. Ask for
information.

(Licensed under patents of the Brush Development Com pany)

WEBSTER ELECTRIC COMPANY, Racine, Wis., U. S. A. Established 1909. Export
Dept.: 100 Varick St., New York City. Cable Address: “ARLAB", New York City.

WEBSTER ELECTRIC

“"Where Quality is a Responsibility and Fair Dealing an Obligation”

|

/

“Optimum Current Distributions on Verti-
cal Antennas.” by Lincoln La Paz and
G. A. Miller, Ohio State University,
Columbus, Ohio, and the National Re-
search Council, Ottawa, Ont. Canada,
respectively.

“Short-Wave Spread-Band Receiver Circuits,”
by D. E. Foster and Garrard Mountjoy,
Radio Corporation of America, License
Division Laboratory, New York, N. Y.

“Factory Alignment Equipment for F-M Re-
ceivers.” by H. E, Rice. Stromberg-Carl-
son Telephone Manutacturing Company,
Rochester. N. Y.

“The Full-Wave Voltage-Doubling Rectifier
Circuit,” by D. L. Waidelich, University
of Missouri, Columbia, Mo.

7:00 P.M.-9:30 P.M.

“Electronics in Medicine,” by members of
staff, Harper Hospital.

TUESDAY, JUNE 24

9:30 A.M.-11:30 A.M.

“Transmission of an Electromagnetic Wave
by a Row of Equidistant Similar Plates.”

FOURTEEN-FOOT
TEST TUBE

. A~,0.
P R\
i

.

N
T
i

§

~

This towering apparatus is used
in the General Electric Co’s. re-
search laboratory at Schenectady
for the separation of atoms of dif-
ferent weights by thermal diffusion.
Two concentric glass tubes, 14 feet
long with a gold wire passing
through the center of the inner tube,
constitute the essential elements of
the system. The outer tube is used
to maintain the temperature of the
inner tube constant, by passing
steam through it. When the gold
wire is heated, the lighter atoms
rise and the heavier atoms drop to
the lower portion of the tube
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NATIONAL RESEARCH CREATES NEW PRODUCTS * NEW MARKETS

thanks to PHENOLITE in
“Sh'\p-to-Shore” connectors

PHENOLITE perfectly provides essential insulation
for “ship-to-shore” connectors. Manufactured by
Russell & Stoll Company.

WHEN ships are in dry dock or tied up for repairs,

“ship-to-shore” connectors carry the electrical current for
power and light on board.

These connectors have to be made of a material that will with-
stand the most vigorous treatment. Houséd in heavy bronze
enclosures is the heart of these connectors — insulating
supports for the contact members, made of Phenolite, lami-
nated Bakelite. A wide variety of housing designs are
available to suit individual requirements but the important
insulating task in all of them, is assigned to Phenolite.
The selection of Phenolite for this particular job is explained

by the fact that it resists the corrosive action of harbor
gases; weather has no effect on it; it is unbreakable

it does not split, splinter or rust . . . and it has exceptional
dielectric strength. Phenolite, in short, can “take it.”

This use of Phenolite is but one of countless applications
where, because of its singular characteristics, it makes unusual
products possible. National’s technical men are constantly
working with engineers in industry on problems where
Phenolite or National Vulcanized Fibre may be used advan-
tageously. It may be that our technical research service
may be of assistance to you. We invite your inquiry.

NATIONAL VULCANIZED FIBRE COMPANY

" FOUNDED
y WILMINGTON
NATIONAL (NG
VULCANIZED

FIBRE

12208 Mluann

These NATIONAL Products have a Cost-Cutting Application in your

1873
DELAWARE

‘DHENOLITE -

Ltaminated BAKELITE

field. We can make it easy for you to select the right product and grade.



We Use 0HM|TE Rheostats
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ompact ceramic construction, high

ol
to-silver contacts, and specto

HMITE Resistance Units are
@ widely used year after year
in all types of applications 1.113der
all types of operating con(.lmons
__for control of electronic de-
vices, of radio and laboratory
equipment, of signal and super-
visory circuits, of motor speed,
of generator fields, of ‘heat an.d
light. They are avaxl.able in
many types and sizes 1n stock
and special units to meet the
specific requirement of each ap-

plication.
Write on company letterbead for

Obmite Industrial Catalog and
Engineering Mannual No. 40.

See us at Booth 929
Radio Parts National Trade Show

OHMITE MANUFACTURING CO.

RS « TAP SWITCHES

4818 Flournoy Street * Chicago,U.S.A.

OHMITE

by Hillel Poritsky, General Electric Com-
pany, Schenectady, N. Y.

“The Field Theory Approach to Non-uniform
Transmission Lines,” by Simon Ramo,
General Electric Company, Schenectady,
N. Y.

“A Mechanical Calculator for Directional
Antenna Patterns,” by W. G. Hutton,
WGAR, Cleveland, Ohio.

“Thec"y of Radial D-C Space-Charge Flow
Between Concentric Cylinders,” by W. G.
Dow and A. B. Bronwell, University of
Michigan, Ann Arbor, Mich., and North-
western Technological Institute, Evanston,
I1l., respectively.

“Some Simplified Methods of Determining
the Optical Characteristics of Electron
Lenses,” by Karl Spangenberg .and L. M.
Field, Stanford University, Santa Clara,
Calif.

9:30 A.M.-11:30 A.M,

“Deionization Considerations in a Harmonic
Producer Employing a Gas Tube Switch,”
by W. G. Shepherd, Bell Telephone Lab-
oratories, Inc., New York. N. Y.

“Design and Development of Three New
Ultrahigh-Frequency Transmitting Tubes,”
by C. E, Haller, RCA Manufacturing Com-
pany. Inc., Harrison, N. J.

“New Small Ultrahigh-Frequency Receiving
Tubes.” by L. B. Curtis, RCA Manufactur-
ing Company, Inc.. Harrison, N. J.

“Trends in Receiving Tube Design,” by R. L.
Kelly, RCA Manufacturing Company. Inc.,
Harrison, N. J.

“The Effects of Contact Potentials on the
Characteristics of Vacuum Tubes.” by
G. D. O’Neill, Hygrade Sylvania Corpora-
tion, Salem, Mass.

“A Method of Calculating the Performance
of Self-Biased Plate-Modulated Ampli-
fiers,” by R. I. Sarbacher, Illinois Insti-
tute of Technology, Chicago, Ill

WEDNESDAY, JUNE 25

9:30 A.M.-12:00 Noon

“The Relative Sensitivities of Television
Pick-Up Tubes, Photographic Film, and
the Human Eye,” by Albert Rose, RCA
Manufacturing Company, Inc., Harrison,
N. J.

“Measurement, Analysis, Synthesis, and
Evaluation of the Square-Wave Response
of Television Apparatus,” by R. D. Kell,
A. V. Bedford, G. L. Fredendall, and H. N.
Kozanowski, RCA Manufacturing Company.
Inc., Camden, N. ]. (with demonstration),

“Observations of Frequency - Modulation
Propagation on 26 Megacycles,” by M. G.
Crosby, R.C.A. Communications, Inc.,
Riverhead, L. 1., N. Y.

“Counter Circuits and Their Applications,”
by H. B. Deal, Radio Corporation of

America, License Division Laboratory,
New York, N. Y.

“Orthicon Portable Television Equipment.”
by M. A. Trainer, RCA Manufacturing
Company, Inc.,, Camden, N. J.
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TIME-SAVER FOR
BROADCAST ENGINEERS
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This new booklet is designed for broadcast engineers
and will be sent to them in the regular Graybar mail-

ing. If your name is not on this mailing list—or if
you should wish additional copies—send the coupon.

Characteristics of 141 Western Electric vacuum tubes
... af your finger tips

Now you can spot the tubes you need with a glance at the new Western
Electric General Bulletin on Vacuum Tubes.

Characteristic data arranged in tabular form give the story in a nut-
shell . . . and, referring to your data sheets, you quickly get the tull details.

Western Eleciric

DISTRIBUTORS: In U/. S. A.: Graybar Electric Company, New
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~_ AND COMPLETE TERMINAL AND
CONNECTION ARRANGEMENTS
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WITHOUT BAYONET PIN

(3 F OuER gl |
o | M&/ York, N.Y. In Canada and Newfoundland: Northern Electric
W GravbaR Company, Limited. In other countries: International Standard
Electric Corporation.

GRAYBAR ELECTRIC COMPANY
Graybar Building, New York, N. Y.

Ay I |
2A 1 f
Py P P G { |
% @ O ° Dz 1 Gentlemen: Please send me copies of the new General Bulletin on 1
v 7 & ¢ I Vacuum Tubes and add my name to your regular mailing list of broadcast engineers. {
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New Books

Grundlagen Und Kennlinien
Der Elektronenrshren

By H. ROTHE and W. KLEEN Principles
and Characteristics of Electron Tubes
—320 pages, 196 illustrations. Aka-
demische Verlagsgesellschaft, Leipzig.
Price—20 RM bound.

Elektronenrshren als
Anfangsstufen—Verstiirker

By H. RoTHE and W. KLEEN, Electron
Tubes as Voltage Amplifiers—297 payes
—197 illustrations. Akademische Ver-
lagsgesellschuft, Leipzig. Price 19 RM
bound.

THESE BOOKS ARE THE FIRST two in a
series of five volumes on tubes and
amplifiers in a projected Radio Engi-
neering Library. Electron tubes as
output and transmitting amplifiers,
electron tubes as oscillators and reecti-
fiers and the properties of electron
tubes at high frequencies by the same
authors, are to comprise the remainder
of the series. It is the purpose of the
authors in these five volumes, to cover
the theory and applications of amplifier
tubes, including high-vacuum rectifiers
and transmitting amplifiers.

The first volume is considerably more
restricted than its title indicates, since
only amplifier tubes are discussed and
a considerable number of other types of
electron tubes are omitted. The first
portion of the book deals with the basic
physical principles and includes sec-
tions on the laws of space charge
phenomena, static potential fields, elec-
tron trojectories and current distribu-
tion and chapters on transit times and
secondary emission. Noteworthy is the
chapter on space charge in the grid-
anode space of a tube which discusses
the requirements for the formation of
a potential minimum or a virtual
cathode as well as the critical values
of current density. Relations of im-
portance from the standpoint of prac-
tical application such as current
potential characteristics, current distri-
butions and space potential relations as
functions of current density, electrode
potentials and electrode spacings are
treated in considerable detail. The
second part of the book is devoted to
a detailed discussion of static char-
acteristics. It includes chapters on
diodes, ideal and practical triodes, vari-
able-mu characteristics, tetrodes, pen-
todes, current distribution control,
hexodes, converters and octodes. While
it is shown that even the characteristics
of complicated multi-grid tubes are
subject to analysis on the basis of

94

fundamental principles, mno specific
illustrations of such tube design are
given. The remainder of thg bqok
covers a few miscellaneous topices 1n-
cluding the tine structure of tube char-
acteristics, a few special tube types
and a brief discussion of amplifier tube
construction. A considerable part of
this volume is a consolidation of ma-
terial published by the authors during
the past few years in the Telefunken-
Rohre.

The volume on voltage amplifiers, is
arranged into three sections. The first
discusses the fundamental problem of
amplification and includes chapters on
both linear and non-linear theory of
amplification, non-linear distortion in
radio frequency amplifiers, theory of
mixing and the measurement of non-lin-
ear distortion effects. The second por-
tion covers the conventional amplifier
circuits, as well as mixing circuits, auto-
matic volume control and dynamie
control of audio amplifiers. The re-
mainder of the book is devoted to noise
phenomena in tubes and circuit ele-
ments which set a limit to attainable
amplification and includes chapters on
tube noise and microphonies. Insofar
as possible, throughout this volume,
the center of interest lies in the tube
itself and external circuit elements are
discussed only to the extent necessary
for a proper understanding of the ac-
tion of the tube in the circuit. Thus,
no attempt is made to include complete
designs of specific types of amplifier
circuits.

Both books are clearly written,
logically arranged and have well-
chosen and executed diagrams. A bibli-
ography of the more important and
recent publications is included at the
end of each chapter.

While both books may be highly
recommended, the material of the sec-
ond volume is well covered by several
American books. The volume on tubes
will be useful to tube designers and
others interested in an up-to-date treat-
ment of basic principles and character-
istics of tubes. The completed series
will undoubtedly comprise a valuable
set of reference books on the theory
and application of amplifier tubes.—-
HAROLD HEINS

Electromagnetic Theory

By J. A. STRATTON, Associate Professor
of Physics, Massachuseits Institute of
Technology. Published by McGraw-Hill
Book Company, New York. N. Y, 19;1.
615 pages, 116 illustrations. Price $6.00.

IHIS IS NOT A SIMPLE BOOK, nor one
intended for the engineer who has only

a casual interest in the physical basis
of electromagnetic phenomena. In the
first place, a working knowledge of
vector analysis is assumed, including
familiarity with the symbolism of
the curl and the divergence of a vector,
use of which is made on the second
page of the book. But if these pre-
requisites are available, the reader
will find in the book a refreshing down-
to-earth attitude. The mathematical
symbolism is translated, in nearly
every case, into a physical picture,
using electrical concepts. The develop-
ment of the equations is complete and
enough words are included to make
following the steps as easy as the
subject allows. But the book is obviously
best fitted for the student who has just
finished a comprehensive course in
vector calculus.

The book is thorough, rigorous, and
is written by a man used to teaching
the subject to electrical engineering
students. Hence it has a practical and
reasonable point of view toward the
engineering approach. While the book
is an advanced text on physics, it is
admirably suited to the mathematically
prepared engineer who aspires to a
comprehensive understanding of wave
propagation effects and the other mi-
croscopic aspects of electromagnetics.
The M.K.S. system of units, so useful
in translating from physical theory to
engineering practice, is employed
throughout. The Chapters are: The
Field Equations; Stress and Energy;
the Electrostatic Field; the Magneto-
static Field; Planes Waves; Cylindrical
Waves; Spherical Waves; Radiation;
and Boundary Value Problems. Since,
as the author states, a complex theory
can be learned only by working prob-
lems, several are appended to each
chapter. The book is best used by
students in school, but it should prove
useful as a reference to individuals
who have the proper mathematical
background. It is certainly one of the
outstanding treatments of the subject
in print today.—bp.G.F.

Getting Acquainted with Radio

By ALFRED MORGAN. D. Appleton-
Century Co., New York, 1940, 285
pages, numerous illustrations. Price,
$£2.50.

THIS BOOK by the author of several
other elementary technigal books is
intended for the person making his
first acquaintance with the science of
radio. As such it is excellent. The
subject matter is developed in such a
manner and from a practical view-
point so that little trouble will be en-
countered by the average non-technical
reader.

Elementary theory is presented in
simple understandable language and a
great number of the components of
radio equipment are described. In-
structions for constructing a number
of simple receivers and transmitters
are given.—C.W,
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HEN THE Sylvania “Lock-In”” Tube clicks
Winto its socket, it’s there for keeps. Until
you have areason for taking it out, the “I ock-
In” connection will defy concussion, vibra-
tion, and shock that would shake an ordinary
tube loose in short order.

The importance of this Sylvania improve-
ment cannot be over-estimated. In tanks,
armored cars, fighting planes, battleships, the
“Lock-In” tube might well be instrumental
in preventing the kind of radio failure for
which mmen pay with their lives.

V7

"LOCK-IN" TUBE

In whatever position this tube is mounted . . .

upside-down, sideways, or at any angle . . . it
performs with desired efficiency. Car and
home sets, too, give unsurpassed perform-
ance when equipped with these Sylvania
“Lock-In” Tubes. Once again, Sylvania has
made an important contribution to the for-
ward trend of the Radio industry.

Sylvania Radio Tube Division

HYGRADE SYLVANIA CORPORATION

500 FIFTH AVE., NEW YORK ¢ EMPORIUM, PA.,, SALEM, MASS,, ST. MARYS, PA,, IPSWICH, MASS.,, TOWANDA, PA

Also makers of Hygrade Lamp Bulbs, Hygrade Fluorescent Lamps and Miralume Fluorescent Light Fixtures
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registered in April

older types

INDEX

Filament Types
(Dry battery)

TUBES

An index of all tubes listed in this de-

partment is presented as well as new types

Type Funcrtion Isgue l'age

00-A Detector Triode, u = 20  NMNay 41 72

01-A Detector Amplifier Triode, May 41 72
m 8

1A4P Super-Control  Amplifier, Nov 40 64
gm 725

1A5G PA Pentode, P, = 0.115 May 40 65

1A5GT Power Amplifier Pentode, Feb 40 52
P, =0.1

1A6 Pentagrid Converter, May 41 74
ge = 300

1A7G Pentagrid Converter, May 40 62
ge = 250

1A7GT Pentagrid Converter, Feb 40 53
ge = 250

1B4 R-f Screen Grid Amplifier, Qet 40 68
Om 650

1B5/258 Duodiode, Triode, p = 20 May 41 70

1B7G Pentagrid Converter, Feb 40 54
Q¢ 350

IB7GT Pentagrid Converter, Nov 39 73
ge 350

1B8GT Diode, Triode, Beam PA, Nov 3% 72
I 0.21

1C4 Super-Control Pentode, May 41 78
gm = 1000

1C5G PA Pentode, P, = 0.240 May 40 63

1IC5GT Power Amplifier Pentode, Feb 40 52
P, 0.24

1C6 Pentagrid Converter, Nov 40 68
ge = 325

1C7G Pentagrid Converter, Jan 41 72
g. = 325

1D4 Power Amplifier Pentode, Mar 41 78
P, = 0.75

1D5G Super-Control r-f Amplifier, Dec 40 65
Om 625

1D7G Pentagrid Converter, Oct 40 68
ge = 300

1D8GT Diode, Triode, PA Pentode, Dec 39 57
2 0.2

1E4G Triode, u 14 Mar 40 65

1E5G R-F Pentode, gn = 650 Dec 40 65

1E7G PA Twin Pentode, Nov 40 68
P 0.575

1F4 Power Amplifier Pentode, Jan 41 65
P, = 031

1F5G Power Amplifier Pentode, Dec 40 65
P, 0.31

1F6 Duodiode, Pentode, Jan 41 65
gm = 650

1F7G(H) Duodiode, Pentode, July 40 57
gm 650

1F7G(V) Duo-Diode, Pentode July 40 60
m 650

1G4G Low-mu Triode, u = 9 Mar 40 69

1G4GT Low-mu Triode, g = 9 Nov 39 69

1G5G PA Pentode, P, = 0.55 Aug 40 69

1G6G Twin PA Triode (B), Mar 40 68
P, = 0.675

1G6GT Twin PA Triode (B), Nov 39 69
P, = 0.675

1H4(G) Triode Detector Amplifier, Jan 41 70
Om 900

1H5G Diode. Triode, 4 = 65 May 40 62

1H5GT Diode, High mu Triode, Feb 40 52
u = 65

1H6G Doudiode Triode, g» = 575 Nov 40 72

115G PA Pentode, P, = 0.45 Aug 40 69

1J6G Twin Triode Amplifier Nov 40 72
P 2.1

1LA4 (GL) PA Pentode, P, 0.115 Jan 40 66

11.A6 (GL) Pentagrid Converter Jan 40 64
go = 250

96

and a number of

Issue Page

Ty pe Function

1LB4 (GL) PA Pentode, P>, = 0.2 Nov 39

1LC5 (GL) R-f Pentode, sco, gm = 775 July 40

1L.C6 (GL.) Heptode Converter, July 40
ge = 250

1LD5 (G1.) Diode, Pentode, sco, QOct 40
m = 575

1LE3 (GL) Triode, ¢ = 14.5 June 40

11.H4 (GL) Diode, High-mu Triode, Jan 40
u = 65

ILN5(GL) R-F Pentode, g = 800 Jan 40

INSG R-f Pentode, gm = 750 May 40

INSGT R-I Pentode, gn = 750 Feb 40

IN6G Diode PA Pentode, Feb 40
P, =0.1

IN6GT Diode, PA Pentode, Dec 39
P, = 0.1

1P5G R-¥ Pentode. rco, g, = 800 Feb 40

1P5GT R-F Pentode, rco, g. = 800 Dec 39

1Q5G Beam Power Amplifier, Mar 40
P, =027

1Q5GT Beam Power Amplifier, Feb 40
P, =0.27

1R5 (GB) Pentagrid Converter, Jan 40
ge 250

184 (GB) Power Amplifier Pentode, Jan 40
P 0.065

185 (GB) Diode. Pentode, g.»» = 525 Jan 40

1SA8GT Voltage Amplifier Pentode, June 41
gm = 970

ISB6GT  Diode, Voltage Amplifier June 41
P’entode, g = 685

1T4 (GB) R-TF Pentode, rco, gm = 750 Jan 40

1T5GT Beam Power Amplifier, Jan 40
P, =017

3A8GT Diode Triode Pentode, Oct 40
gm 750

3B5GT Beam Power Amplifier, June 41
P, 0.18

3C5GT Power Amplifier Pentode, Dec 39
R 0.26

3LE4 (GL) PA Pentode, P, = 0.3 Sept 40

3Q4 (GB) Power Amplifier Pentode, June 41
P, =024

3Q5G Beam Power Amplifier, June 40
P, = 0.27

3Q5GT Beam Power Amplifier Dec 39
P, = 0.27

384 (GB) Power Amplifier Pentode, Jan 41
P, = 0.18

4A6G Twin Triode PA, P, = 1.0 May 40

12A Detector Amplifier Triode, June 41
P, = 0.285

19 Class B Power Amplifier, June 41
P, =16

22 Screen-Grid R-F Amplifier, June 41
gm 1050

26 Triode Amplifier, » = 8.3 June 41

30 Detector Amplifier Triode, June 41
u =93

31 Power Amplifier Triode, June 41
P, =0.375

32 Screen-Grid R-F Amplifier, June 41
gm = 650

34 Super-Control R-F June 41
Pentode, g = 620

40 Voltage Amplifier Triode, June 41
u =30

112-A Detector Amplifier Triode, June 41
u =85

Filament Types
(Other than dry battery)

<

Half-Wave Rectifier Mar 41
lao = 45

2A3 Power Amplifier Triode May 41
P, = 3.

2A4G Thyratron May 40

2V3G Half-Wave Rectifier Mar 40

14 =2

12
57
57
65

72
66

64
63
52
50
57
53
55
66
53
58
58

58
109

109

58
62

65
109
53

66
110

72
56
65

65
112

112
113

113
113

114

114
115

118

80
70

65
69

Type Function Issue Page

2W3 Ialf-Wave Rectifier, Apr 40 92
Ta. = 55

2wW3GT Half-\Wave Rectifier, Dec 39 54
Ise = 55

2X2/879 Hal{-Wave Rectifier, Nov 39 70
E.. = 4500

2X3G Half-Wave Rectifier, Aug 40 69
Iy =125

2Y2 Half-Wave Rectifier,Ja. = 5 Apr 40 94

272/G84  Half-Wave Rectifier, May 41 74
Tie = 45

5T4 Full-Wave Rectifier, Aug 40 69
Ta. = 225

5U4G Full-Wave, Rectifier, Sept 40 68
Iqe = 225

5V4G Full-Wave Rectifier, Nov 40 72
Tae = 175

5W4 Full-Wave Rectifier, Jan 41 70
Tae = 100

“SW4G Full-Wave Rectifier, Aug 40 68
I4o = 100

5W4GT Full-Wave Rectifier, Nov 39 73
I4e = 90

5X3 Full-Wave Rectifier, Apr 40 96
Ta. = 110

5X4G Full-Wave Rectifier, Sept 40 71
Ty, = 225

5Y3 Full-Wave Rectifier, Nov 40 64
Tae = 125

5Y4G Full-Wave Rectifier, Sept 40 71
Tse =125

573 Full-Wave Rectifier, Mar 41 81
T4 = 225

574 Full-Wave Rectifier, Nov 40 66
Is, = 125

574G Full-Wave Rectifier, Nov 40 66
Ige =125

524GT Full-Wave Rectifier, Nov 40 64
Id; = 125

6A3 Power Amplifier Triode, Mar 41 78
P, =35

6A4LA Power Amplifier Pentode, May 41 74
P, =14

10 Power Amplifier Triode, June 41 112
P, =186

45 Power Amplifier Triode, June 41 116
P, =16

46 Double-Grid Power Ampli- June 41 116
fier, P, = 1.25

47 Power Amplifier Pentode, June 41 116
P, =27

Unipotential Cathode Types

2A5 Power Amplifier Pentode, Mar 41 78
P, =48

2A6 Doudiode, High-mu Triode, Feb 41 68
s = 100

2A7 Pentagrid Converter, Mar 41 81
ge = 550

2B6 Direct Coupled Triode PA May 41 70
P, =40

2B7 Duodiode, Pentode, Apr 41 88
gm = 1000

2E5 Tuning Indicator Nov 40 64

2G5 Tuning Indicator Mar 41 80

6A5G PA Triode, P, = 3.75 Aug 40 67

6A6 Class B Twin Triode, Nov 40 68
Amplifier, u = 35

6A7 Pentagrid Converter, Apr 41 87
g o = 550

BAS8 Pentagrid Converter, Nov 40 66
ge = 550

6A8G Pentagrid Converter, Nov 40 66
g = 550

6A8GT Pentagrid Converter, June 40 74
go = 550

6AB5 Tuning Indicator July 40 58

B8AB6G Direct-Coupled Power Aug 40 70
Amplifier, P, = 3.5

6AB7 (M) R-F Pentode, rco, gm = 5000 Feb 40 55

6AC5G PA Triode, P, = 3.7 July 40 58

6AC5GT High-mu PA Triode, June 40 74
s =125 :

6AC6G Direct-Coupled Power Aug 40 67
Amplifier, P, = 3.8

6AC6GT Triple-Twin PA, P, = 3.6 June 40 72

6AC7 (M) R-F Pentode, sco, Feb 40 55
gm = 9000

6AD5G High-mu Triode, 4 = 100 Apr 40 96

6AD6G Tuning Indieator, May 40 63

6AD7G Triode, PA Pentode, June 40 72
P, = 3.2

6AESG Triode Amplifier, p = 4.2 Apr 40 94

6AE5GT Triode, u = 4.2 Nov 39 73

6AEGG Single-Grid, Twin Plate May 40 64

June
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RUSH is a badly overworked word in these days of 1941 . ..
but it still calls for extra efforts in General Ceramics plants. That is
one reason why we have made a number of new friends in recent
months. Other reasons include increased plant facilities; the latest
production methods, under constant laboratory control; and, finally,

intelligent service backed by broad experience. Write for booklet.

GENERAL CERAMICS COMPANY

RCA Building, New York @ Steatite Division: Keasbey, N. J.




TWO LIDS THAT
TEAGCH A LESSON

® The test lid at left was filled with a good grade
of ordinary insulating varnish (linseed and china-
wood oil base), the test lid at right with HARVEL
612-C, the sensational phenol-aldehyde synthetic resin
base insulating varnish made from Cashew Nut Shell
Liquid. The lid with ordinary varnish was baked for
two weeks at 220°F, but the lid with HARVEL 612-C
varnish was only baked for sixteen hours. Then they
were each cut in half—and look at what happened!
The Lesson: HARVEL 612-C, curing by polymeriza-
tion, is not dependent upon “oxidation” but sets com-
plctelv dry throughout irrespective of the thickness of
its applncauon Ordinary varnishes, which dry mainly
by “oxidation,” set on the surface but usually leave the
interior wet or tacky. Thus, HARVEL 612-C gives bet-
ter protection, especially in deep windings as in the
armature shown below, and can be applied far more
rapidly in multiple coats by allowing merely a brief
bake between dips and a single final bake of the com-
pletely treated winding.
HARVEL 612-C cannot soften or
throw out and when cured, it is
neither affected by acids, nor dis-
integrated by mild or concentrated
alkali solutions. It is highly re-
sistant to transformer and lubricat-
ing oil and maintains its insulating
qualities at elevated temperatures far better than ordi-
nary varnishes. It may be applied in any of the usual
ways and because of its cxcellent dip-tank stability,
there is no storage loss.

A new folder, outlining in detail the characteristics
of HARVEL 612-C is yours for the asking.  Write
Dept. 106 for this folder or for consultation on your
specific requirements.

——

IRVINGTON VARNISH & lNSULATé‘Rf‘co%

IRVINGTON, NEW JERSEY, U. §. A.

Represemuﬂves in 20 Principal Ciﬂes

PLANTS AT IRVINGTON, N. J. and HAMII.TON "ONT., CAN.

| Type

Function

Issue Page

| 6AE7GT  Double Driver Triode (com- July

6AF5G
6AF6G
6AF7G fs
6AG6G
6AG7 (M
6AH7GT
6AL6G

6B4G

6Fs
686G
| 687
| 618

| 6B8G

6B8GT
6C5
6C5 (G)

6C5GT
6C6

6C7
6C8G
615
6D5 (G)
6D6

6D7

6D8G

6ES5
| 6E6

6E7

6E8G fs
6F5
6F5GT
6F6

616 (G)

616 (GT)
6I°7

618G

6GHG
6HAGT
6115
6H6
6H6G
6H6GT
6II8G fs

6J5
6J5 (G)
6J5G1

6J7

6J7G
6J7GT

6J8G
6K5 (G)
6K5GT
6K6G

l 6K6GT
6K6 (MG)

’ 6K7

| 6K7 (G)

| 6K7GT
6Ks
6K8G
6K8GT

mon plate), u = 14
Triode, u = 7.4
T'uning Indicator
Tuning Indieator,

PA Pentode, P, 3.75

Feb
May
Feb
Apr

Beam Amplifier, gm = 7700 Feb

Twin Triode, p = 16
Beam Power Amplifier

P 6.5

Triode Power Amplifier

P, =32

Direct-Coupled PA

P, =4

Duplex-Diode High-mu
Triode, u 100

Double Diode, Pentode,
om = 1125

Duodiode Pentode,

gm 1325

Duodiode Pentode,

im = 1125

Duodiode, Pentode, reo,
ym = 1325

Detector Amptifier Triode,
m 20

Detector Amplifier Triode,
=20

Triode, u = 20
Triple-Girid Detector
Amplifier, sco, gm = 1225
Duo-Diode Triode u = 20
Double, Triode, » = 36
Power Output Triode,

P, =14

Power Qutput Triode,

P, = 1.4

Triple-Grid, Super-Control
Amplifier, g, = 1600
Triple-Grid Detector
Amplifier, sco, g, = 1225
Pentagrid Converter,

ge = 550

Electron Ray Tube
Double Triode Power
Amplifier, P, = 1.6
Triple-Grid, Super-Control
Amplifier, g, = 1600
Triode-Hexode, g, = 630
High-mu Triode, » = 100
High-mu Triode, x = 100
Power Amplifier Pentode,
P, =32

Power Amplifier Pentode,
P, = 3.2

PA Amplifier, P, = 3.2
Low-mu Triode, R-F
Pentode, ¢, = 1100

Twin Triode Amplifier

u o= 20

PA Pentode, P, = 1.1
Single Diode,

Tuning Indicator

Twin Diode

Twin Diode

Double Diode

Double Diode Pentode,

gm = 2400

Detector Amplifier Triode,
uw =20

Detector Amplifier Triode,
u =20

Detector Triode Amplifier,
=20

Triple-Grid Detector
Amplifier, g = 1225
Triple-Grid Detector
Amplifier, g, = 1225
Triple-Grid Detector
Amplifier, y,, = 1225
Triode-Heptode Converter,
e = 290

High-mu Triode, u = 70
High-mu™I'riode, u = 70
PA Amplifier Pentode,

P, =34

PA Pentode, P, = 3.4
Power Amplifier Pentode,
P, =34

Triple-Grid, Super-Control
Amplifier, rco, g = 1450
Triple-Grid, Super-Control
Amplifier, reo, gm = 1450
Triple-Grid Super-Control
Amglifier, rco, yn, = 1450
Triode-Hexode Converter,
e = 350

Triode-Hexode Converter,
g9, = 350

Triode-Hexode; y. = 350

Apr
Nov

Sept
Nov
Oct
Mar
Sept
Sept
July
Jan
Jan

Dec
May

May
Aug

Muay
Jan

Mar
May
Sept

Oct
Jan

May
Dec
Nov
June
Jan

Jun

Mar
May
July
July
Jan

Aug
Nov
Nov

June
Dec

July
Jan

June
Nov
Nov
June
July

Jan
June
Sept

June
Oct

Jan
Jan
June
July
May
Feb

40
40
40
40
40
40
41
39
40
40
40
41
40
40
40

41

39
41
41
40
41

41

40
41

41
39
40
40
41
41

40
41

40
40
40
40
40
40
39

40
41
40
40
40
40
40

41
40
40

40
40

41
41
40
40
40

40

57
52
64
51
96
51
84
71
67
64
68
79
69
68

57

72

53
76

73
69
73

80
73
69

66
66

66

62

-

60

68
68
80
60
64
55
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l‘?&:ﬁ:ﬁtbry Standards . . . Precision DC and
A Portables . .
. ! Sensitive Relays . . . DC, AC, and

o
[

W

_'c_'rmo Switchboard and Panel Instruments.

;f-c Cell=the first co‘mmer;
ractical dry-disc photo-cell

Today . . . WESTON INTRODUCES A NOTEWORTHY
ADVANCE IN THE ART . .. PHOTO-CELLS WITH CON-
TROLLED CHARACTERISTICS TO MEET SPECIFIC NEEDS!

Looking back to 1931... we see dimly lighted factories,
and children straining precious eyes in poorly lighted
schools and homes . . . our busy streets too often left
unlighted during storms, or during the dangerous period
at dusk . . . photographers still guessing at exposure,
and color matching still mistrusted to the human eye.

But in that year, WEsTON gave to industry the Pho-
tronic Cell . . . the first commercially practical dry-disc
photo-cell. Practical, because it was permanent in cali-

bration . . . required no outside power source . . . gen-
erated sufficient current even at low light levels to
operate measuring instruments and relays . . . and

possessed a spectral response which included that of
the human eye. All the characteristics requisite for a
direct-reading illumination meter . . . a foolproof ex-
posure meter . . . an automatic light control system . . .
a photelometer for directly indicéting blood character-
istics.

All these, and many more noteworthy developments
closely followed the introduction of the Photronic Cell.
Thus today we enjoy better seeing and better sight, in-

. Instrument Transformers

ELECTRONICS — June 1941

WESTON

creased safety, better health . . . and industry controls
many processes better and at lower cost . . . thanks to
the practical and permanent characteristics of this un-
failing electric eye.

And Now—a New Service in Photo-Cells

As the pioneers and leading producers, WESTON intro-
duces a new service in dry-disc photo-cells. .. the result
of a decade of continuous cell production, and research
in photo-cell design. It includes cells of various shapes
and sizes, with fatigue practically eliminated, and with
output, spectral response and other characteristics con-
trolled to fit the need. With this new service, the
American-made Photronic Cell ushers in a new decade
of progress in which even greater utilization, and
greater benefits can be expected from the dry-disc
photo-cell. Weston Electrical Instrument Corporation,
618 Frelinghuysen Avenue, Newark, New Jersey.

“PHOTRONIC—A registered trademark desig-
nating the photoelectric cells and photoelectric
devices manufactured exclusively by WESTON.

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

99



CIRCUIT BRE.\K,{'}B

Fully E lt-t-tro-)laynvtil{

of our equipment are 5

rs .
Among use n companies:

these nationally know

COLUNS ARDID COMPANY

for 5kw 214 Radio Transmitier

(TERNATIONAL TELEPHONE DEVELOPMENT €0., fnc.

for Instrument Landing 4pparalus or dirports

RADIO CORPORRTION O AMERICH

for 250 Watl Kadio Transmitier

WESTERN ELECTRIG

000 Watl Radio Transmiiter

IESTERN Urlon

of Rectifier Tubes

for i

for Protection

HEINEM

v T
e TR e

- r RO S
; T S et el g b VR Al SR
L‘g SR TR \ /

Small, compact, built-
in overload protection.
Instantaneous open-
ing on short circuits.

Delayed trip permits
harmless overloads of
short duration.

Breaker also serves as
switch to provide
simple and effective
control circuit.

Available in all rat-
ings from 50 milli-
amperes to 50 am-
peres,

@ Breakers increase life of tubes;
cut down frequent and expensive
replacements; reduce costly and,
at times, dangerousinterruptions
of service.

® Consult Heinemann engineers on
any problem of circuit protection.

Send for Catalog 40
showing
Complete Line

' : = ﬂr "" B ; X ¥y
Y, . /~7 P u.di*%zt

97 PLUM ST. - . . . TRENTON, N. J.

100

CIRCUIT BREAKER CO. |

Issue Page

616
616 (G
6L7
6L7 (G

6M6G
6MBGT fs

6N5
6N6

6N6 (MG

6N7GT
6N7 (MG

6P5G

6P5GT
6P7G

6P8G
6Q6G

6Q7
6Q7GT
6Q7 (MG)

6R6G
6R7G

6R7GT

6R7 (M)

685
6S6GT
687
657G
6SA7
6SA7GT
6SC7
6SD7GT
6SE7GT
6SF5
6SF5GT
68F7 (M)
6SG7
68J7
6SJ7GT
6SK7
6SK7GT
6SN7 GT
65Q7
6SQ7G
65Q7GT

6SR7 (M)
6887 (M)

6T5
6T7G

6U5-6G5
6U6GT

6U7G
6V6
6V6G
6V6GT
6V7G
6W5G
6W6GT

6W7G

[ lif ['ri sept 40

Beam Power Amplifier, Jan 41
10.8

Beam Power Amplifier Feb 41

P 10.8

Pentagrid Mixer Converter, Oct 40
375

Pentagrid Mixer Cogverter, Jan 41
375

PA Pentode, P, = 4.4 Apr 40

Diode, Triode, Pentcde Nov 39

m = 1900

Tuning Indicator Sept 40

Dynamioc Coupled PA, Sept 40

P, =4

Dynamic Courled PA Oot 40

P, =4

Twin-Triode, ¢ = 35 Nov 40

Twin Triode Amplifier Oct 40

P, =10

Detector Amplifier Triode, July 40

u = 13.8

Triode, u = 14 Feb 40

Low-mu Triode, R-F May 41

Pentode, gn = 1100

Triode-Hexode Converter, Apr 40

ge = 650

Diode, High-mu Triode, Sept 40

u» = 65

Double-Diode, High-mu Feb 41

Triode, u = 70

Duodiode, High-mu Triode, June 40

u =170

Duplex Diode, High-mu Oct 40

Triode, u 70

R-F Pentode. rco. g = 1450 July 40

Double Diode, Triode Nov 40
]")oixbig Diode, Triode Dec 39
“Doibllg Diode, Triode Oct 40
’I‘:ur-)_inlgﬁlndicator Aug 40

R-F Pentode, rco, gm = 4000 Apr 40
Triple-Grid Super-Control July 40
Amcglifier, rco, gn = 1750
Triple-Grid, Super-Control Sept 40
Pentode, rco, gm = 1750

Pentagrid Converter, Apr 40
ge = 450

Pentagrid Converter, Feb 40
ge = 425

Twin Triode Amplifier Apr 40
M 70

R-F Pentode, semi-rco June 40
gm 3600

R-F Pentode, sco, gn = 3400 June 40
High-mu Triode, 4 = 100 Apr 40
High-mu Triode, 4 = 100 Jan 40
Diode, Pentode, rco May 41
gm = 2050

R-f Pentcde, semi-reo Apr 41
gm = 40C0

R-F Pentode, sco, gn = 1650 Apr 40

R-F Pentode, s¢o,gm = 1650Jan 40

R-F Pentode, rco, gn = 2000 Apr 40

R-F Pentode, rco. gm = 1650 Jan 40

Twin Triode, u = 20 May 41

High-mu Triode, Double Apr 40

Diode, u = 100

Double Diode, High-mu Nov 39

Triode, 4 = 100

Double Diode, High-mu Jan 40

Triode, 4 = 100

Duodiode, Triode, 4 = 16 June 40

Voltage Amplifier Pentode, June 41

gm = 1550

Tuning Indicator July 40

Duodiode, High-mu Triode, Aug 40
= 65

Tuning Indicator Aug 40

Beam Power Amplifier, Aug 40

P, =55

Triple-GTid Super-Control Sept 40
Amplifier, gm = 1600
Beam Power Amplifier, July 40

P, =45
Beam Power Amplifier Aug 40
P, = 4.5

Beam Power Amrlifier, Nov 39
P, =425

Duodiode Triode Sept 40
P, = 0.350

Full-Wave Rectifier, Aug 40
Ige =90

Beam Power Amplifier, Dec 39
P, =33

Triple-Grid Detector-
Amplifier, sco, gm = 1225

July 40

68
71
68
66
71

72

67

70

70
a7

74
92
67

59
68

53
70

SES

67
92
55
93
72

74
93

69
86
93
93
60
69
93

73

72
110

65
70

69

70

68

55
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FOR TODAY'S
OUTSTANDING
ANTENNA

ACHIEVEMENTS

-

Backed by the conviction that a
better job can be done than has
ever been done before, John E.
Lingo & Son, Inc. is accomplishing
outstanding results in the design-
ing and construction of AM and
FM radiators that set new per-
formance standards for the broad-
casting industry. Improved designs
and exclusive patented features
are responsible for their high effi-
ciency, unexcelled stability and
low maintenance costs.

As a result, for service and
economy, LOOK TO LINGO!

frok|

. .
g

)

0

:

LINGO FOR AM

VERTICAL RADIATORS

To Increase Station Efficiency and Lower
Cost of Antenna Maintenance . . .

Solid facts and figures are available to you on numerous
Lingo Vertical Tubular Steel Radiators now in service
throughout this country and Canada. The widespread appli-
cation and increasing acceptance of Lingo "“Tube" Radiators
are your assurance and proof that you can expect and get
a full dollar’s worth of performance for eyery dollar you
invest. Buy on the basis of proved performance and enjoy
the benefit of Lingo's:

o Moderate initial cost o Exceptional high efficlency
e Low maintenance cost ® Unexcelled stability

e Five-year insurance protection.

e Single responsibility for constructing and erecting.

Our engineering staff will be pleased to supply you with
technical details as they apply in your own case—without
obligation, of course. In writing please state location, power
and frequency of station.

LINGO FOR FM

TURNSTILE RADIATORS

Already Installed! Already Proved! Now
Available for Your Particular Use . . .

Here is the first and only Frequency Modulation antenna of
its kind in the radio industry! The new, improved design is
another step in Lingo's policy of leading in FM antenna
development. This new turnstile antenna is the result of
years of research and development. These features are
important:

e Antenna radiates a horizontal polarized signal with uniform
circular field pattern.

e Antenna are custom built, and factory adjusted to the operat-
ing frequency, making no field adjustments necessary.

e Improved, simplified method of feeding and coupling.

e Turnstile elements fed by coaxial lines, no open turastile wires
used. Only one main transmission line required. Only two lines
used between layers of elements.

e Available with 2, 4, 6, 8 or 10 layers of turnstile elements
depending upon desired gain.

Quotations now for stations up to 50 KW. include essential
steel mounting pole, turnstile elements, coupling equipment,
transmission lines feeding the elements, etc. (Climbing steps,
lighting equipment and sleet melting units are also available
as optional equipment.) Write today for complete facts and
please indicate your proposed frequency, power and location.

JOHN E. LINGO & SON. INC. Dept. E-6. CAMDEN. N. J.

-

w
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Seven -inch Bakelite The popular Bakelite The 3‘’, “surface

case instrument with case 3" panel instru- mounting’, Bakelite
long (6 inch) scale. ment. case instrument,

How much does ¢
FINE instrumen¢ cost?

N electricq]

Particularly compact 2 instrument WCltChes,
with narrow flanged metal case. ment, the fine

instruments, as in
the finer the move.

Inie I',

soft i 1
ft iron pole pieces—ip Instru-

] P ments that

Strictly modern is this 3” rectan- at cost ou

gular Bakelite case instrument. the Ordinary king no more than
How did we

Another distinctive Bakelite : .
case design in a 414" rec- Examlne a Slmpson Instr
tangular instrument. Note the “ ument.

quality look”_ the
. — out-
ward evidence of extra value ip

every hidden detq;
- ail. g
tion wij)] convin One mnspec-

Instrument costs
ordinary kind.

Ask for C
Beauty and grace—long omplete In¢
scale with compactness ormation
in this Bakelite case 44"

instrument,

Neat duplex design for limited
space requirements. »
Simpson aircraft instrument in the

familiar *Army and Navy’ Case.

SIMPSON ELECTRIC CO.
(o) 5212 Kinzie St., Chicago, 11l

INSTRUMENTS THAT STAY ACCURATE
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Type Function Issue Page

6X5 Full-Wave Rectifier Nov 40 72
Ige =70

6X5GT Full-Wave Rectifier June 40 76
Tse =70

6X6G Tuning Indicator Aug 40 66

8YH Full-Wave, High-Vacuum June 41 111
Rectifier, Iq. = 50

6Y6G Beam Power Amplifier, July 40 60
P, 6.0

6Y6GT Beam Power Amplifier Jan 40 02
P, 3.6

6Y7G Double Triode PA, P, = 8.0 Aug 40 67

645 Full-Wave, High-Vacuum June 41 111
Rectifier, T4, = 60

676 (M3) TFull-Wave Rectifier Oct 40 68
Jqc = 50

627G Twin Triode Power July 40 59
Amplifier, P, = 2.2

672Y5G Full-Wave Rectifier, July 40 57
Ty = 40

7M1 (Gl) Triode, u = 20 Feb 40 54

7A5 (GL) Power Amplifier Pentode, Jan 40 66
P, 1.9

7A6 (GL) Duodiode May 40 63

7A7 (GL) R-F Pentode, rco, gm = 2000 Apr 40 93

7A7 (LM) R-F Pentode.rco.gm = 2000 Nov 39 75

7A8 (GL) Octode Converter, go = 600 May 40 63

7B4 High-mu Triode, # = 100  Mar 40 63

785 (GL) Power Amplifier Pentode, Mur 40 69
P, 34

7R85 (LT PA Pentode, P, = 4.5 Muy 40 60

786 (GL) Double Diode, High-mu Mar 40 67
Triode, u 100

TB6 (IAI) Duo-Diode, High-mu May 40 60
Triode, g = 100

TB7 (GL) R-F Pentode, rco, gm = 1700 Apr 40 95

7B8 (GL) Pentagrid Converter, Mar 40 66
o 350

7B8 (LM) Pentagrid Converter May 40 60
ge = 550

7C5 (GL) Beam Power Amplifier, Mar 40 66
r, 4.25

7C5 (I.'T) Beam Power Amglifier, May 40 61
I& 5.5

7C6GL Duo-Diode, Triode, p = 100 Apr 40 95

7C7 (GL) R-F Pentode. ym = 1300 ¥Feb 40 36

7E6 (GL) Double Diode, Triode Feb 40 51
s =16

7E7 (GL) Double Diode, Pentode, Dec 39 55
Gm 1300

7F7 (GL) Double Triods Dec 39 55
Im 2(1600

7G7/1232  R-F Pentode, sco, Muar 40 63
lm = 4-')00

7H7 (GL) R-F Pentode semi-reco Oct 40 65
om = 3800

717 (GL) Triode-lexode Converter, Nov 39 69
ge = 310

7L7 (GL) R-F Pentode, sco, gm = 3100 Nay 40 60

7N7 (GL) Double Triode, u = 20 June 40 74

7Q7 (GL) Pentagrid Converter, Nov 39 71
go = 450

7R7 (GL) Duodiode, Pentode, reo. Mav 41 69
gm 3200

7V7 (GL) R-F Pentode, gm = 5800 Nar 41 7

7Y4 (GL) Full-Wave Rectifier, Apr 40 95
Iie = 60

7Z4 (GL) Full-Wave Rectifier Feb 41 67
T4 = 300

WD-11 Triode Detector Amplifier, Mar 41 77
v =66

WX-12 Triode Detector Amplifier, Mar 41 77
u = 6.6

12A5 Power Amplifier Pentode, Apr 41 86
P, =34

12A6 (M) Beam Power Amplifier, Dec 39 51
P, =25

1247 Half-Wave Rectifier, Power June 41 112
Amplifier Pentode,
P, = 0.55

12A8G Pentagrid Converter. Jan 40 62
ge = 5350

12A8GT  Pentagrid Converter, Mar 40 69
ge = 500

12AH7GT Twin Triode, u = 16 Apr 41 84

126 (M) Diode, High-mu Triode, Sept 40 66
» =100

12B7 (GL) R-F Pentode, rco, g = 2000 Dec 39 55

12B7 (ML) R-}' Pentode, reo, gm = 2000 Nov 39 71

12B8GT  Triode, Pentode, gm = 1800 Mar 40 65

12C8 (M) Double Diode Pentode, Mar 40 65
em = 1325

12E5GT  Triode, u» = 14 Nov 39 70

12F5GT High-mu Triode, ¢ = 100 Nar 40 66

12G7G Double Diode, High-mu Feb 40 &1
Triode, p = 70

12J5G Triode, u = 20 Feb 40 53

1217G R-F Peptode, 8co, g = 1225 Apr 40 88

12J7G'T R-F Pentode, sco, gm = 1225 Mar 40 67

12K7G R-F Pentode,rco, gm = 1650Jan 40 67

12K7GT  R-F Pentode, rco, gm = 1450 Mar 40 67
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NOW—_AJ Always . ..
STACKPOLE CARBON COMPANY

PREFARED FOR DEFENSE

with necessary pemomzel and ]‘aci [lities

to develop special ideas and new designs for

* FIXED RESISTORS % VARIABLE RESISTORS
% TOGGLE SWITCHES % SLIDE OPERATED SWITCHES
% ROTARY INDEX SWITCHES « POWDERED IRON CORES

and other wunits or sub-assemblies ucceptable to
communications branches of the U. S. Services

Stackpole is ready again to answer the call, and to serve
the needs of American Industry. Our complete facilities are
available for cooperation with national defense activities and
the development of various types of small units for use in

radio equipment for the various communications branches of

the United States Services. Available now for immediate

delivery are the various units listed above, in addition to new
x

LITTLE BUT TOUGH!

The Stackpole Model SS-12 experience, Stackpole engineers have accumulated a vast fund
Four Pole, Double Throw . : ] )

SLIDE SWITCH of knowledge with which 10 meet your problems involving
is but one of the many
models adaptable to all
small circuits.

WRITE TODAY
FOR SAMPLES & PRICES

products that can be developed to meet the varied requirements
of particular equipment designs. Because of our extensive

Switches, Resistors, Iron Cores, etc. This technical data is
yours for the asking. Consult us without obligation.

XX X X XX X X X XXX XX

M READY TO HELP
AMERICA"BE PREPARED "

* K

MAY WE DISCUSS YOUR DEFENSE PROBLEMS WITH YOU!? Our engincers
will be glad to go into full details. This service is yours, of course, without obligation.

TACKPOLE CARBON CO.

ST. MARYS, PENNA.  U.S. A.
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Stack-mounting mica capacitors in ce-
ramic cases with cast-aluminum termi-
nal top and bottom, for various trans-
mitting applications such as grid,
plate-blocking, coupling, tank, and by-
passing functions. In five different
sizes. Widest choice of capacities and
voltages. A definite ‘‘special’”’ now
become a standard item at reduced
cost.
°

Bakelite-case mica capacitors to han-
dle elevated voltages and higher
curreént ratings. Piecision-huilt mica
sections, vacuum-imp. egnated and
surrounded by low-loss filie. 10 a one-
piece molde:l bakelite case. Permanent
protection against moisture. In stand-
ard brown bhakelite cases and also in
low-loss  (yellow) BM262 bakelite.
Wide choice of capacities and working
voltages. Handy listings indicating
maximum current at four popular high
frequencies.
®

Also mica capacitors in various metal
cases and sulphur-filled. Molded-in-
bakelite units in many types of cases,
mountings, terminals, voltages, capaci-
ties

.

Oit-filled capacitors in widest range of
can designs, terminals. mountings.
High-voltage capacitors in round and
rectangular cans, in ratings up to 7500
v. D.C.w.

.

Handy plug-in electrolytics and also
paper capacitors for installations where
capacitors must be readily checked and
replaced when necessary. Prong base
fits standard octal socket.

Mica padder units adjusted in regular
production to as close as 19 of stated
capacity. Stabilized by heat treatment.
Special impregnating materials pro-
duce extremely stable characterlstics.
Low capacity-temperature variations.
Excellent retrace characteristics.

© Until recently these exira-heavy-duty or so-
called commercial-grade capacitors in mica, oil-
filled, plug-in electrolytics and paper, and other
types were “special” or made to order for Gov-
ernment services, communication companies, and
builders of quality equipment.

Aerovox, however, has made these types stand-
ard items, in regular and therefore economical
production, available to you at reduced cost, as
a result of meeting the great and growing de-
mand for extra-heavy-duty capacitors. And the
giant Aerovox plant, humming day and night,
assures you of more than ample production ca-
pacity to take care of your capacitor require-
ments, whether large or small, along with its
National Defense commitments. You can count
on Aerovox!

® Have you this latest Data?

This Aerovox Transmitting Capacitor Catalog, as
distinguished from the standard radio catalog, con-
tains engineering data and listings on our commer-
cial-grade line. A registered copy of this loose-
leat catalog is available only to designers, builders
and maintenance crews of commercial-grade equip-
ment. Write on business stationery. Meanwhile,
send along that capacitor problem.

AEROVOX CORPORATION

New Bedjord, Mads.

Sales Offices in. All Principal Cities
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TYPF FUNCTION ISSUE ’AGE

12K8GT Triode-Hexode Converter, Nov 39 75
g = 350

12K8 (M) Triode-Hexode Converter, Dec 39 52
fle = 350

12Q7GT Doubl~ Diode, High-mu Mar 40 68
Triode, p = 70

128A7G Pentagrid Converter, Apr 40 88
e 380

128A7GT Pentagrid Converter, Feb 40 51
ge = 450

12SA7 (M) Pentagrid Converter, Mar 40 64
e = 450

128C'7 (M) Twin Triode, g = 70 Mar 40 64

128175 (M) High-mu Triode, u» = 100 Nov 39 75

125F5GT  High-na Triode, g = 100 Jan 40 64

128¥7 (M) Diode, Pentode, rco, May 41 69
gm = 2050

128G7 R-F Pentode, semi-rco, Apr 41 86
tm = 4000

128J7GT  R-F Pentode, sco, Jan 40 60
m = 1650

128J7 (M) R-F Pentode,sco, gm = 1650 Mar 40 64

12SK7G'T  R-F Pentode,reo, ym = 1650 Jun 40 64

128K7 (M) R-F Pentode. reo, gm = 2000 Mar 40 64

12SN7GT Double Triode, x4 = 20 June 41 110

128Q7GT Double Diode, High = mu Jan 40 60
Triode, g = 100

128Q7 (M) Double Diode, High-mu Mar 40 64
Triode, ¢ = 100

12SR7 (M) Double Diode, Triode, Dec 39 51
u = 16

12723 Half-Wave Rectifier, Apr 41 86
Ti = 55

14A4 (GL) Triode, 4 = 20 Dec 40 63

14A5 (GL) l[i)eam gower Amplifier, Dec 40 64

14B6 (GL) Duo-Diode, High-mu May 40 58
Triode, ¢ = 100

1418 (GL) Pentzg:rr(i)d Converter, Dec 40 64
Je = B

14C5 (GL) ’Beam Power Amplifier, Dec 40 63

’0 = 5.5

14C7 (GL) R- I’]e_x;t;)de, sco, Dec 40 64
gm = 157¢

14E6 (GL) Duo-diode, Medium-mu Jan 41 65
Triode, u = 16

14E7 (GL) Duodide, Pentode, June 41 111
am = 1300

14H7 (GL) R-F Pentode, semi-rco, Oct 40 65
Im = 3800

14J71s(GL) Triode-Hexode Converter, Nov 39 71
reco, g = 310

14Q7 (GL) Heptode Converter, May 40 58
ge = 450

14R7 (GL) Duodiode, Pentode, reo, May 41 69
gm = 3200

15 R-F Pentode, gm = 750 June 41 112

18 Power Amplifier Pentode, Apr 41 87
P.. =32

20 Power Amplifier Triode, Feb 41 70
P, =0.11

20GS8 fs (GM)
Triode-Heptode Converter, Nov 39 75
e = 270

24A Screen Grid R-F Amplifier, June 41 113
gm = 1050

25A6 G Power Amplifier Pentode, Apr 41 86
Po=12

25A6GT PA Pentode, P, = 2.2 June 40 76

25A7 PA Pentode, P, = 0.77 Sept 40 69

25A7GT Half-Wave Rectifier, PA  June 40 78
Pentode, P, = 0.77

25AC5G  PA Tricde, P, = 3.3 Apr 40 92

25AC5GT Power Amplifier Triode, Nov 39- 72
P, =20

25B5 Dynamic-Coupled PA, Sept 40 69
P, =38

25B6G PA Pentode, P, = 7.1 Sept 40 68

25B8GT Triode, Pentode, gm = 2000 Feb 40 54

25C6G Beam Power Amplifier, Jan 40 66
P, = 6.0

25D8GT Diode, Triode, Pentode, Feb 40 56
rco, gm = 1900

2516 Beam Bpwer Ampglifier, Aug 40 70
P, =22

25L6G Beam Power Amrlifier,
P, =22 Sept 40 69

25L6GT Beam Power Amplifier, June 40 7
P, =22

25N6G Dynamic Coupled, PA, Sept 40 70
P, =38

25X6GT Rectifier, Doubler, Feb 40 56
Tae = 60

25Y4GT Half-Wave Rectifier, Dec 39 54
I\le =75

25Y5 Full Wave Rectifier Doub- Nov 40 68
ler, Ig = 75

2524 Half-Wave Rectifier, Apr 40 96
Tae = 125

2574GT Half-Wave Rectifier, Dec 39 54

Tao = 125
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covering a wide range of
usefulness for engineers

and the radio industry

n's oW Tm s
tc
. engineery P ’ cillators. ©
adio € f; { tables, hILe neY on 05 Lle, eic
rof usi® ireuitss ¥ supp!¥ akers facsimii€s
; .

dio, ¢ R
rl:b;es- $5.00- TELEV‘S“ON . a This ““uw‘:,‘,i\:n\de'

McGraw-Hill Book Company, Inc.

330 West 42nd Street, New York, N. Y.

Send me the books checked below, for 10 days’ examina-
tion on approval. In 10 days I will pay for the books, plus
few cents postage, or return them postpaid. (We pay
postage on orders accompanied by remittance; same ex-
amination and return privilege.)

] Henney—Radio Engineering Handbook, $5.00

] Nilson and Hornung—Radio Operating Questions and
Answers, $2.50

[ watson, Welch and Eby—Understanding Radio, $2.80
O Lohr—Television Broadcasting, $3.00
] Fink—DPrinciples of Television Engineering, $5.00

Name

Address

McGRAW-HILL BOOKS
bring you the recorded experience of
competent specialists in your field

City and State
Position .

Company FL. 6-41
(Books sent on approval in U. S. and Canada only
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Patented 'U-shaped
- ‘how! :spring.: aetion .
.+ cont ¢t has _proyen

Now serving. .a large number of
the leading radio and electrical
equipment manufacturers. Complete
manyfacturing facilities — experi-
enced, skilled engineers — quality
raw materials used — guaranteed
workmanship.

May we discuss your design prob-
lems with you or quote from your
blueprints? Your inquiry will receive
prompt attention.

A. W. FRANKLIN MFG. CORP.

175 VARICK STREET . . . . NEw YORK, N. Y.

Sockets ° Terminal Strips * Plugs ¢ Switches o

Metal Stampings
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, Type I"'unction Issue Page
2575 Full-Wave Rectifier Doub- Ieb 41 68
ler. Juc = 75
2576 (G)  Full-Wave Rectifier Doub- Feb 41 70
ler. Jg. = 75
2546GT Full-Wave Rectifier, Doub- June 40 78
ler. Jae = 75
27 Detector Amplifier Triode, June 41 113
p=9
32L7GT  Rectifier. Beam PA Mar 40 69
P, 1.0
| 35A5GL Beam Power Amplifier Apr 40 95
P, = 1.4
| 35A5LT Beam Power Amplifier, Nov 39 74
P, =15
35L6G Beam Power Amplifier, Jan 40 67
P, = 1.5
35L6GT Beam Power Amplifier, Apr 40 94
P, =15
35Y4 (GL) Half-Wave Rectifier, Jan 41 65
Tao = 100
3543 (GL) Half-Wave Rectifier, Apr 41 86
lg. = 100
35Z3LT Half-Wave Rectifier, Nov 39 74
Tie = 100
35724GT Half-Wave Rectifier, Apr 40 94
Ia. = 100
35Z5G Half-Wave Rectifier, Jan 40 62
Tqe = 100
35Z5GT  'Huli-Wave Rectifier, Mar 40 66
Jue = 100
356G Rectifier Doubler May 40 61
Ti. = 110
35/51 Super-Control, Screen- June 41 114
Grid, R-F Amplifier,
f7m = 1050
36 Screen-Grid R-F Amplifier, June 41 115
O 1080
37 Amplifier Triode, g = 9.2 June 41 115
38 Power Amplifier Pentode, June 41 115
Fo = 2.5
39/44 Super-Control, R-F June 41 115
Pentode, g, 1050
40Z5/4525GT
Identical with 4525GT Feb 40 50
I 4 Power Amplifier Pentode, Feb 41 72
P, 34
[ 42 Power Amplifier Pentode, Apr 41 86
P, =32
| 43 PA Pentode, P, = 2.2 Oct 40 66
4543 (GB) Huli-Wave Rectifier, June 41 111
Tqe = 65
4545GT Half-Wave Rectifier, Feb 40 53
lae = 100
48 Power Amplifier Tetrode, June 41 116
P, =30
49 Dual-Grid Power Ampli- Apr 41 88
fier, P, = 0.17
50 Power Amplifier Triode, Feb 41 72
P, = 46
50A5 (GL) Beam Power Amplifier, Jan 41 65
P, = 4.7
| 50C6G Beam Power Amplifier, Dec 39 51
P, 6
50L6GT Beunin Power Amplifier, Feb 40 56
P, 1.75
Rectifier-Doubler, Iq. = 75 Apr 40 90

g
4 50Y6G
A

REFUGEES SEND

| rode

young British
parents in London as the former

refugees and

EASTER GREETINGS

Easter greetings are exchanged by

their

down Fifth Ave. during the

recent Easter parade in New York
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Type Function Issue Page
530Y6GT Rectifier Doubler, I4. = 75 Dec 39
50Z6G Full-Wave Rectifier June 40

I = 250

5027G Rectifier Doubler, I4. = 65 Dec 39

53 Twin Triode Power Ampli- Apr 41
fier, P 10

55 Duodiode, Triode, u 8.3 June 41

70A7GT Rectifier, Beamn PA, Dee 39
Py 1.5

70L7GT Rectifier, Beam PA, Feb 40
P, = 1.8

75 Duodiode, High-mu, Feb 41
Triode, p = 100

76 Detector Amplifier Triode, June 41
B = 13

77 Triple-Grid Detector Apr 41
Amplifier, sco, gm = 1250

78 Triple-Grid Super-Control Apr 41
Amplifier, rco, gm = 1450

79 Class B Amplifier, June 41
P, =80

80 Full-Wave Rectifier, May 41
Ide = 125

81 Half-Wave Rectifier Mar 41
ITa. = 85

82 Full-Wave Mercury Vapor Feb 41
Rectifier, T4 = 115

83 Full-Wave Mercury Vapor Mar 41
Rectifier, Iae = 225

83V Full-Wave Rectifier, Nov 40
Tae = 175

84/674 Full-Wave Rectifier, QOct 40
I = 60

85 Duodiode, triode, 4 = 8.3 June 41

89 Power Amplifier Pentode, June 41
P, =34

V99 Detector Amplifier Triode, Mar 41
m 6.6

X99 Detector Amplifier Triode, Mar 41
u = 6.6

117L7GT  Rectifier, Beam PA, Nov 39
P, = 0.55

117L7 Rectifier, Beam Tetrode,  Mar 41

117M7GT P, = 0.8

117M7GT Rectifier, Beam Power May 40
Amplifier, P, = 1.3

117N7GT Rectifier, Beam Power July 40

Amplifier, P, = 1.2

117P7 (GT) Rectifier, Beam Tetrode, Mar 41
P, = 0.8

11724GT Hali-Wave Rectifier June 41
Iz = 90

11746G Full-Wave Rectifier, Jan 40
Ia = 60

11726GT  Full-Wave Rectifier, May 40
Doubler, I4. = 60

1231 Triple-Grid Amplifier, June 41
Om 5500

1851 Triple-Grid Amplifier, June 41
gm = 9000

EARS EAST

¥
i

,‘g
‘b

Members of the Canadian East
Coast anti-gircraft  battery are
shown at one of the listening posts
where they are picking up sounds
from the sky as a warning of
approaching aircratt
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FRANKLIN

‘Sockets
for battery
manufacturers

As the leading supplier of lamindted sockets and parts

to radic and electrical equipment manufacturers, Frank-
lin has enlarged its line to include MOLDED SOCKETS

for aviation, battery, electrical,

instrument,

radio. and

allied apparatus. Plugs to match. Plugs for speoker and

cable manvufacturers.

?incm:hmg, poSlﬂve-spﬁnQ-
. contact male and female con-
- nections — for Ioop aerials,

speakers, etc. Reduce assem-
bly and manufacturing costs
—replace bulky and more ex-
pensive plugs.

Manufacturing facilities for large quantity production on
regular or special items — engineers to discuss your de-
sign problems — quotations made promptly from your

blueprints.

A. W. FRANKLIN MFG. CORP.

175 VARICK STREET .

NEW YORK, N.Y.

Sockets ° Terminal Strips * Plugs ‘o Switches * Metal Stampings
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ASTATIC'S
New
N-SERIES
MICROPHONES

Made in Wide
Range N-30 and
Voice Range
N-80 Models.
List Price each
$17.50.

Both models in the N-Series are avail-
able with convenient on-off switch as
illustrated at left. Complete as shown:
List Price. each $20.00.

Because of an exceptionally smooth frequency response and
other improved characteristics, Astatic’s new N-Series Crystal
Microphones are especially desirable for modern public ad-
dress installations. Swivel joint tilting head, cushion pro-
tected internal diaphragm, concentric cable connector, low

cost and grand performance, make the N-Series highly de-
sirable from every angle.

Astatic N-Series Microphones will be dis-
played at the Radio Parts National Trade
Show, and are included in Astatic's new 1941
Catalog, now available.

THE ASTATIC CORPORATION
In Canada: Canadian YOUNGSTOWN’ OHIO

Astatic, Ltd., Toronto, Ont.
Orystal Products Licensed Under Brugh Development Co. Patents

_I.
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TYPE FUNCTION

ISSUE PAGE

Picture Tubes

| 3AP1 Electrostatic, E = 1500 Jan 40 67
3AP4 Electrostatic, E = 1500 Jan 40 67
| 5AP1 Electrostatie, E = 1500 Feb 40 55
5AP4 Electrostatic, £ = 1500 Feb 40 55
5BP1 Electrostatic, £ = 2000 Jan 40 67
5BP4 Electrostatie, E = 2000 Jan 40 66
7AP4 Magnetic, E = 3500 Dec 39 52
9AP4 Magnetic, £ = 7000 Jan 40 66
9CP4 Magnetic, £ = 7000 Oct 40 65
12AP4 Magnetic, E 7000 Jan 40 66
12CP4 Magnetic, E = 7000 Oct 40 65
Cold Cathode Types
(Ionically Heated Cathodes)
0A4G Cold Cathode, Glow Dis- June 40 74
charge Tube, Ja. = 25
0Z3 Full-Wave Gas-Filled Oct 40 67
Rectifier, Iae = 75
0Z4 | Full-Wave Gas-Filled Oct 40 67
Rectifier, Iqe = 75
Voltage Regulators
| VR-90 Voltage Regulator June 41 117
VR-150 Voltage Regulator June 41 117
874 Voltage Regulator June 41 117

(GL)
(GM)

Explanation of suffixes

Glass envelore and octal base

(GB) Integral T-51% glass envelope and base
Integral T-9 glass envelope and loktal base
Metal coated glass envelope with octal base
GT Short T-9 glass envelope and octal base
LM MT-8 metual envelope and octalox base
LT T-9 glass envelope and octalox base

M Metal envelope and octal base
FS Foreign service
[ ] [ ] L ]

RADIO SETS FOR
BRITISH TROOPS

o W 2

British factories are engaged in the

manufacture of battery operated

radio receivers to be distributed

to the troops. Here is a group of

receivers waiting to be placed in

cabinets after final test in a London
factory

June 1941 — ELECTRONICS
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Tube Registry

Tube Types Registered by R.M.A.
Data Bureau During April, 1941

Type 1SA6GT

PENTODE voltage amplifier; sco; fila-
ment type; T-9 glass envelope; seated
height 2% inches (max); 8-pin octal
base.

RATINGS
E;f=14v
I; =0.05 amp

Es = 90 v (max)
I = 67.5 v (max)

&) O,
TYPICAL OPERA-
TION 9‘ (®
Ey =90v
1%52 = 87.5 v
e =0v
Iy =245 ma @ " D
I = 0.68 ma
gm = 3780 #mhtl)ls Q@ 8
rp = 0.8 megohm
Cin =52 puf 6ED
Cout = 8.6 pupf
Cyp= 0.01 ppuf (max)

Basing 6BD-1-7

Type 1SB6GT

DIODE-PENTODE voltage amplifier; fila-
ment type; T-9 glass envelope; seated
height 23 inches (max); 7-pin octal
base.

RATINGS

Ef=14v
I; = 0.05 amp

3 REASONS

THE three most important char-
acteristics of a radio antenna are
COVERAGE, STRENGTH, APPEAR-
ANCE. In all three the highest rat-
ing goes to BLAW-KNOX Vertical
Radiators. Their wide coverage makes
them more profitable, their greater
structural strength cuts maintenance
cost, their clean lines lend distinc-
tion to a station. We'll gladly ex-
plain more fully why these three
superiorities are your three best
reasons for using BLAW-KNOX Ver-
tical Radiators. Write or wire.

Blaw-Knox Division of Blaw-Knox Company
Farmers Bank Building, Pittsburgh, Pa.

BLAW-KNOX

VERTICAL

RADIATORS

Ey =90 v (max)
Ec2 = 67.5 v (max)

TYPICAL OPERA-
TION
Ey =90 v
E =675v
E: =0v
I 1.45 ma
I = 0.38 ma
gm = 665 wmhos
rp = 0.7 megol
Cin 3.2 ;tyf
Cnul = 3.0 [.l.[.l.f

Cop= 025 ppf (max)

C pentode plate —diode
plate) = 0.5 puf

Basing 6BE-0-0

Type 3BSGT

BEAM power amplifier; filament type;
T-9 glass envelope; seated height 23
inches (max); 7-pin octal base.
RATINGS

Ef=140r28v

I; =0.10 or 0.05 amp

Ev = 67.5 v (max)
E: = 67.5 v (max)

TYPICAL OPERA-
TION

1
(With series filament)
E; =28v

I; = 0.05 amp

Ey =675 v
Egn = 67.5 v

Es = - 7v |

1y = 6.7 ma |

I =05 ma

gm = 1500 pmhos Dararevres
';zp = 0.1 megohm CtavbaR

] Y itcinid comeiny

IR, = 5000 ohms |
P, = 0.18 watts (10%)
Basing 7AP-0-0

ELECTRONICS — June 1941
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Save
trouble

time and
money

with the aid of this
practical radio
engineering help

l 945 pages of carefully selected, acenrate
charts, tables, circuits, diagrams,

data
formulas

2. Covering all the most needed subjects

for engineers, from fundamentals
specialized applications

. . .
specialists, to assure

expert answers to your problems
design and practice.

Just Published

Enlarged, Up-to-date 3rd Edition

RADIO

+B. Lvery section prepared by one or mor
you dependable,

to

in | PREPARED BY 23 RADIO SPECIALISTS

Third Edition, 945 pages,

4/2x7, 836 illustrations, over

100 tables—priced the same

as previous editions, $5.00
PRESENTS RADIO PRINCIPLES,
STANDARDS AND PRACTICE for
the designer and practicing engi-
neer

. J

ENGINEERING HANDBOOK

Keith Henney, Editor-in-Chief, Editor of Electronics

ERE is a book that gives the radio engineering profession its own handbook,
comparable to the standard handbooks available in other fields of engineering.

It conveniently presents a great deal of constantly needed reference material covering
all fields and aspects of radio engineering—concise, dependable, arranged in easy-to-

i=1

get-at form. To meet the greatest and most lasting needs in such a rapidly developing

22 concise, authoritative
works in one usable volume
- Mathematical and Electrical Tables
. Electric and Magnetic Circuits

. Resistance
. Inductance

radio

Capacitance

. Combined Circuits of L, C, and R
. Electrical Measurements

. Vacuum Tubes

. Vacuum-tube Oscillators
Modulation and Detection

. Audio-frequency Amplifiers

. Radio-frequency Ampliflers

. Recelving Systems

. Power Supply Systems

5. High-frequency Transmission and Reception
16. Code Transmission and Reception
17. Aircraft Radio

18. Antennas

19. Television

20. Facsimile

21. Radio Broadcasting

22. Loud-speakers and Acoustics

RS -4

J_(&N—P@m\l@‘n&(&h’—

field as radio, material has been chosen
carefully for its impertance to the prac-
ticing engineer. With the deletion of
obsolete material and the substitution and

addition of material on important new
developments, this new third edition
brings you:-

® new data on crystal control cirenits,

ultra-high frequeney apparatus, modulation
systems, audio-frequency transformer de-
sign, vibrator power supply, longline
oscillators, ete.

® completely rewritten sections on air-
craft radio, television, detection, loud
speakers, facsimile, oscillators, etc.

® revision throughout to make the hook
as useful as possible in modern practice.

FOR 10 DAYS' FREE EXAMINATION MAIL COUPON

110

In 10 days I will
(We pay postage on orders ac ompanied

«o. L. 641

:.lllllllll.lIl--ll--ll-IIIIIIIIIIIlll"llllll.l-ll-lll.-llIIII.IIIIIIIIII.III-.-‘
u McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N.Y.C. &
= Send me Henney's Radio Engineering Handbook for 10 days’ examination on approval.

» send you $5.00 plus few cents postage or return book postpaid.

= by remittance.)

H

® Name .........

a

L]

= Address

L]

L]

s City and Stale..

-

L ar

n [Position. . . .. Company 0o

. (Books sent on approval in U, 8.

r

and Canada vorvlls.) ’

Type 3Q4 (GB)

MINIATURE pentode power amplifier;
T-5%4 integral glass envelope-base;
seated height 1% inches (max); 7-pin
button base.

RATINGS

Ef=28o0rl4v

I =0.05 or 0.1 amp
Eb = 90 v (max)

Ee = 90 v (max) ) (5)
TYPICAL OPERA-
TION 3 ¢
(With Series Filament) S
Ef=28v
I; = 0.05 amp
Ey =Ee2o =90 v =
E. = 4.5 v 2 h/
Ivo, = 7.7 ma
I, = 1.7 ma
rp = 0.12 megohm W
(approx) TIBA

gm = 2000 gwmhos

Ity = 10,000 ohms

P, = 0.24 watt (7%)
Basing 7BA-0-0

Type 6SS7 (M)

PENTODE voltage amplifier; rco; heater
type MT-8 metal envelope; seated
height 27¢ inches (max); 8-pin octal
base.

RATINGS

Ef=63v

I; =0.15 amp
Ep = 300 v (max)

E.: =100 v (max)

E. = 0 v (inin)
TYPICAL OPERA-
TIO?D
Ey =250v
Ee = 100 v
Ee = —3v
Iy =9 ma

I =2 ma
gm 1850 umhos
rp 1.0 megohm

Ea —35v
gm = 10 umhos
Cin = 5.5 puf

Cous = 7.0 puf

Cro 0.004 puf (max)
Basing 8N-1-1

Type 12SN7GT

DoUBLE triode, heater type, T-9 glass

envelope; seated height 2% inches
(max); 8-pin octal base.
RATINGS

Er =126,V

Iy = 0.3 amp

Ey = 300 v (max)
E, = 0 v (min)

TYPICAL OPERA:
TION

(Each triode unit)

Ey, =250 v

Ee = —8vy

Iy =9 ma

u =20
= 2600 ymhos

gm
ry = 7700 ohms
Basing 8BD-0-0

Type 117Z4GT

HALF-WAVE rectifier; heater type; T-9
glass envelope; seated height 28 inches
(max) ; 6-pin octal base.

RATINGS

Erf=117v

Iy = 0.040 amp

Ep, = 117 v (max)
Eine = 350 v (max) pk

I, (peak) = 540 ma
Edrop @ 180 ma = 22.5v

Ene =175 v
TYPICAL OPERA-
TION
=117 v

P
Iy =90 ma
Minimum total plate
supply impedance =
0 ohms
Basing 5AA-0-0
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Type 14E7 (GL)

DouBLE diode, pentode, rco; heater type |

T-9 integral glass envelope-base:

seated height 2% inches (max); 8-pin |

lock-in base.

RATINGS
E;=140v
Iy = 016 amp

Ey = 250 v (max)
E; =100 v (max)
E: = 0 volts (min)

TYPICAL OPERA-
TION
Er=126v
Iy =0.15 amp
Ey =250v
E: =100 v
Ea = —3v
Iy =7.5ma
I =16 ma
gm = 1300 umhos
ry = 0.7 megohm
e = — 425 v
m = 2 ;LthB
ICin)= 4.6 puf
Cout = 5.3 puf
Cop = 0.005 uuf (max)
C (diode 1-grid 1) =

0.005 puf (max)
C (diode 2-grid 1) =

0.002 puf ax)
Basing SAE~

Type 4523 (GB)

HALF-WAVE rectifier; heater type; T-52
integral glass envelope-base; seated
height 1% inch (max); T7-pin button
base.

RATINGS
Er=45v
Iy = 0.075 amp
Einy = 350 v (max)
peak
Ipeax = 390 ma (max)
Ene = 175 v (max)

CONDENSER INPUT
TO FILTER
E.(rms) = 117 v (max)

Iy = 65 ma (max)
Total effective plate sup-
ply impedance = 15
ohms (min)
Basing 5AM-0-0

Tube Types Previously Announced

Type 6Y5 )

FuLL-wAVE high-vacuum rectifier,
heater type, ST-12 glass envelope,

seated height 345 inches (max), 6-pin ]

base.

E, = 6 3v
Iy = 0.8 am
CONDENSER INPUT
TO FILTER
l an (per pla.te) =350 v
0 ma
Basmg 6J-2-0

Type 625

FuLL-wave, high-vacuum  rectifier,
heater type, ST-12 glass envelope, 3%
inches (max), 6-pin base.

Ey,=630r126v
Iy = 0.8 or 0.4 amp
Eio =230 v

T4, = 60 ma
Basing 6K—0—0

ELECTRONICS — June 1941

4 %’M -

e T gt

In Aviation they depend
on THORDARSON

The most exactmg of all types
of communications in aviation
is ship to airport.

Thordarson engineers are pio-
neers In aviation communica-
tions problems. With the aid of
this constant research Thordar-
son has developed the finest
audio transformers skilled
craftsmen can produce. The
dependability of Thordarson
transformers is recognized
throughout the Aviation indus-
try where human life depends

THORDARSON

ELEC. MFG. CO.
500 W. Huron St. Chicago, Il

TRANSFORMER SPECIALISTS SINCE 1895

upon accurate performance of
equipment.

Thordarson builds a trans-
former for every electronic

requirement. Take advantage of
46 years of experience—submit
your transformer problems to
Thordarson engineers.

Aviation illustratious
courtesy Braniff Air-
ways Inc. Arrow
points to “Incher”
series audio trans-
former used in mo-
bile aircraft series
contrasted with mod-
ulation transformers
used in ground series.

111



Chief Engineer gives

LOW-DOWN
on PICK-UP!

“Easy to scalp pick-up
problems when you use
Western Electric 639B
mike,”” says the Chief.
““Take choice of six pat-
terns at turn of switch
and watch feedback and
reverberation bite dust!
No set-up too tough for
this papoose. For whole
story, send runner quick
to Graybar Electric Co.,
Graybar Building, New
York, N. Y.”

W

| SCREWDRIVERS

® Xcelite is the original
shock-proof screwdriver. The
transparent handle is ex-
tremely tough and durable,
with high dielectric strength.
Blade of real alloy steel. The
ideal tool for all kinds of elec-
trical and radio work. Over
50 sizes and styles, square and
round blades, fully insulated
blades if desired. Details and

prices on request.

SPECIAL TOOLS for Industry

We are equipped to manufacture special screwdrivers of highest quality,
des/gneq to meet the individual requirements of the users. Many of the
largest industrial plants in the country are now availing themselves of
this service. Full details on request,

NUT DRIVERS

® Xcelite nut drivers are just
the tools for work requiring
sturdy, accurate extra-deep
sockets—deep enough to
handle two nuts. Excellent for
work on panel equipment.
Genuine shock-proof Xcelite
handle. Available in 6" and
9" lengths, 9 sizes from 3/16"
to 15" nut size; also insulated
shafts, if desired, also Stubby
Nut Drivers and Hollow Shaft
Nut Drivers.

PARK METALWARE CO., INC.

ORCHARD PARK

NEW YORK

112

| Type 12A7

HALF-WAVE rectifier, pentode power
amplifier, heater type, ST-12 glass en-
velope, seated height 358 inches (max),
7-pin base.

Ey =126 v
Iy = 0.3 amp
PENTODE SECTION
Ey =135 v
Eep =135 v
E. 135 v
Iy =9.0ma
I =2.5ma
114} 13500 ohms
| P, = 0.55 watt
RECTIFIER SECTION

Ea. 125 v (mmax)

I4c = 30 ma (max)

E4,r0p Tde = 60 ma)
15 v

| Basing 7K-0 0

|

Type 10

POWER amplifier triode, filament type,
’ ST-16 glass envelope, seated height 43
| inches (max), 4-pin base.

| B =75v
I = 1.25 amp
Ev = 425 v (max)
E. - 40 v
Iy =18 ma

Ry 10200 ohms
P, = 1.6 watts
Basing 4D-0-0

|
' Type 12A

DETECTOR amplifier, filament type,
ST-14 glass envelope, seated height
47¢ inches (max), 4-pin base.

Ef=50v

I; 0.25 amp

E, =180 v

E 135 v

Iy =7.7ma

u =85

gm = 1800 umhos
l

Ky = 10650 ohms
P, = 0.285 watt
Basing 4D--0-0

Type 15
R-F PENTODE, heater type, ST-12 glass

envelope, seated height 3% inches
(max), 5-pin base.
Eyv =20

Iy = 0.22 amp

Ey =135 v
E:=675v
E,=—-15v

I, =1.85 ma

Ie: = 0.3 ma

gm = 750 umhos

rp = 0.8 megohm
Basing 5F-0—4
Type 19

CLass B power amplifier, ﬁlamept type,
ST-12 glass envelope, seated height 31
inches, 6-pin base.

Er=20v

I; =0.26 amp
Ey =135 v
E.=—6v

I; (zero signal) =

0.2 ma ;
Iy (signal 50 v grid to

grid) = 22.0 ma
R = 10,000 ohms
P, = 1.6 watt

Basing 6C-0-0
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SHALLCROSS

ELECTRICAL
MEASURING
EQUIPMENT

Precision-Built
for Perfect Performance

Aryton Universal Shunts
Ratio Boxes

Standard Resistances
(1 ohm to 10 million ohms)

Secondary Standards
Multi-Resistance Standards
Potentiometers—Decade Type

Decade Resistance Standards
(Heavy Duty)

Megohm Decade Resistance

Standards
Megohmmeters
Percent Limit Bridges
Wheatstone Bridges
Kelvin-Wheatstone Bridges
Bonding Testers
Milliohmmeters
Decade Resistance Boxes

High Voltage Measuring
Apparatus

Kilovoltmeters

Telephone Transmission Tesﬁ‘ng
Equipment

Fault Location Bridges
Ground Resistometers

SPECIAL INSTRUMENTS
BUILT TO YOUR SPECIFICATIONS

Send for a copy of our new

GENERAL PRICE LIST No. 10-KQ
Just off the press!

SHALLCROSS MFG. CO.

Instruments — Resistors — Switches

COLLINGDALE, PA.

ELECTRONICS — June 1941

| Basing 4D-0-0

Type 22

SCREEN-GRID r-f amplifier, filament type,
ST-14 glass envelope, seated height
41} inches (max), 4-pin base.

Ey=33v
Iy = 0.132 amp
Ey =135v
E; = 67.5v
E, 15v
Iy = 3.7 ma
I =13 ma
gm = 500 pmhos
rp = 0.25 megohm
Basing 4K—0-0
Type 24A

SCREEN-GRID r-f amplifier, heater type,
ST-14 glass envelope, seated height 433
inches (max), 5-pin base.

Eyn=25v

Iy =175 amp
Ey =250 v
Ep=90v

E. 3v

Iy =4 ma
I =17 ma
gm 1050 pmhos
0.6 megohm
Basing'5E-0-3

Type 26
TRIODE amplifier, filament type, ST-14
glass envelope, seated height 445

inches, 4-pin base.

Er=15v

I; = 1.05 amp
Ey =180 v
E. = 145 v
I, =6.2ma
p =83

Om = 1150 pmhos
Basing 4D-0-0

Type 27

DETECTOR amplifier, heater type, ST-12
glass envelope, seated height 3% inches,
5-pin base.

Eyn=25v

Iy =175 amp
Ey, =250v
Ec —-21v
Iy, =5.2ma

u=9
gm = 975 pmhos
Basing 5A-0 0

Type 30

TrioDE detector amplifier, filament
type ST-12 glass envelope, seated height
3% inches (max), 4-pin base.

E;=20v

I; = 0.06 amp
E, =180 v

E, 135 v
Iy =31 ma

n 3
gm = 900 pmhos

Precisely Qalibrated
SHALLCROSS
"AKRA-OHM"

RESISTORS

Specially designed for manufacturers
and users of electrical measuring instru-
ments, electrical and radio testing
equipment and other high-grade elec-
trical apparatus.

Resistors bearing the SHALLCROSS
name are available in a wide variety of
types and forms, and special types can
be furnished.

Moisture-proof — THEY HOLD THEIR
CALIBRATIONS.

Write for Bulletin #122-KQ

-
FOR Permanent LOW

CONTACT RESISTANCE, ...

SHALLCROSS
SELECTOR SWITCHES

The switch plate is made with a very
superior material known as a ''steatite"
having "fine' silver contacts and con-
tact arms. The available contact re-
sistance is .00075 ohms or less.

Cost slightly more but worth much more
because they last longer and are more
accurate.

Write for Bulletin #500-KQ

SHALLCROSS MFE. CO.

Instruments — Resistors — Switches

COLLINGDALE, PA.
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OF

N\, METAL
SHIELDED
\INSULATED
\\ WIRE

% Complete elimination of mois-
ture from condensation or out-
side sources

% Light in weight yet gives ab-
solute electrical plus mechani-
cal protection

% Ease of installation and repair
—No special tools required for
cutting to length, bending or fit-
ting

% Positive protection to wire or
cable against corrosion and
abrasion

% Prevents Radio interference

% Furnished in exact, multiple or/

random lengths with Seamless
Aluminum, Copper or Brass Tub-
ing drawn over any type of wire
or wires.

SEND FOR FREE SAMPLES

We also specialize in accurately drawn
Seamless ALUMINUM Alloy, COPPER and
BRASS Tubing in a range of sizes from
%" O.D. on down to 0.0125” O.D. with any
wall thickness.

|
PRECISION TUBE COMPANY

3826 Terrace Street
Philadelphia, Pa.

' Type 31

TrIODE power amplifier, filament type, |

I ST-12 glass envelope, seated height 37% |
inches (max), 4-pin base.

Er=20v ‘
I; = 0.13 amp |
E 180 v |
Ec = 30 v

Iy, = 12.3 ma

Ri = 5700 ohms

P, = 0.375 watt

Basing 4D 00

| Type 32

SCREEN-GRID r-f amplifier, filament type,
ST-14 glass envelope, scated height 433}
| inches, 4-pin base.

Fr=20v
Iy = 0.06 amp
Ly 180 v
Eea =675 v
E. 30v
Iy =17 ma
I =04 ma
gm = 650 umhos

"y 1.2 megohm
Basing 4K--0 3

Type 57
TRIPLE-GRID detector amplifier, sco,
heater type ST-12 glass envelope,

seated height 4+% inches (max), 6-pin
base.

Eyv =25v
I 1.0 amp
Ey 50 v
E. 100 v
E. 3v
Iy =2 ma
I = 0.5 ma
gm = 1225 umhos
| r 1.5 megohm
Basing 6 "-0-5
|
[
' Type 34

SUPER-CONTROL 1-f amplifier pentode,
reco, filament type, ST-14 glass envelope,
seated height 443 inches, 4-pin base.

i 806" =]
! 06 amp
Ey 180 v 0 9
E» =675v

E. 3.0 v

Iy = 2.8 ma

I =1.0am

Im 620 zmhos

rp = 1.0 megohm () (2)
Basing 4M~0—+4

AN

| Type 35/51

SUPER-('ONTROL, screen-grid r-f amp—|
lifier, heater type, ST-14 glass envelope,
'seated height 434 inches (max), 5-pin|

| base.

| Er=25v
Is = 175 amp
Ey, =250 v
E:=90v
Ec= —30v
Iy = 6.5 ma
I, =25 ma
| gm = 1050 umhos
rp = 0.4 megohm
| Baging 5E-0-3

FREQUENCY METER
o vonte

60 62
CYCLES

JAvs o aERE O
pevens:

58

ADependable

MINIATURE
FREQUENCY METER

FOR POWER FREQUENCIES —BE-

TWEEN 15 AND 500 CYCLES PER
SECOND

Frahm Frequency Meters indicate by
the resonant vibration of accurately
tuned steel reeds, which hold their orig-
inal calibration for a very long time.
Simple. Rugged. Unaffected by wave
form or by ordinary voltage and tem-
perature changes. Wide range portable
and switchboard types also available.

Write for Bulletin 1555-E

JAMES G_BIDDLE CO.

e Caliler
AIRCRAFT TYPE
GENEMOTORS

® TRIPLE OUTPUT!!—Think what this means
—3 separate outputs from a single Dynamotor!
The new Carter Triple Output Dynamotor
shown below, is winning wide acclaim in the
Aircraft Industry because of its high effi-
ciency, small size, and extra light weight.

® Write today for descriptive literature on
Carter Dynamotors—D.C. to A.C. Converters—
Double and Triple Output Dynamotors—Mag-
motors—Special Motors—High Frequency
Converters—and Permanent Magnet Dyna-
motors.

M@@@ﬁ- @©o |

SRICADD ILLINOIS I

E @@ﬁ-t‘;@&'

1606 Milwaukee Ave. Cable: Genemotor

Carter, a well known name in Radio since 1922

June 1941 — ELECTRONICS



Type 36

SCREEN-GRID r-f amplifier, heater type,
ST-12 glass envelope, seated height |
33% inches (max), 5-pin base.

| Get Actual
TRANSFORMER
DELIVERIES

Ey =63v
AnS)denp o " o ny
=
£a = 00 —not just promises’’!
E,= —-30v
i S Are ’rransforrner deliveries your production
Gl US0tambon bottleneck?" Not when you order from
Basing 55-0-3 Ferranti — because Ferranti delivers when
scheduled — whether you order a stock
model or a special job. Large or small
orders . . . deliveries, not delays—and
7 quality of the finest.
ype 37 And in addition—remember only Ferranti

AMPLIFIER triode, heater type, ST-12 gives you:

X . (1) 60 YEARS EXPERIENCE
glass envelope, seated height 3& inches, g; g;l(ng%Té:lHEEchERgSELGGEI
5-pin base. NEERING ‘

(4) ADEQUATE EQIUPMENT
Er=63v (5) THE ECONOMY INHER.
In = 0.3 amp ENT IN QUALITY PROD
Ey = 250 v vers
?: = 7 5131;’ U ®rite 10 Ferranii for a quick
i 9.2 solution to your transformer
gm = 1100 umhos l problems. [
Basing 5A-0-0
Type 38 |

PowEer amplifier pentode, heater type
ST-12 glass envelope, seated height 332
inches (max), 5-pin base.

Eyv =63v
Iy = 0.3 amp
Ey =250 v
Eo =250 v
Ec = —25v
Iy = 22.0 ma
I, = 3.8 ma

R; = 10,000 chms
P, = 2.5 watts
Basing 5F-0-0

Type 39/44 3

SUPER-CONTROL r-f pentode, rco, heater|
type, ST-12 glass envelope, seated |
height 3%% inches (max), 5-pin base.

TYPE “C”

Electro-Magnetic

H ELECTRIC

INCORPORATED

FERRANTI
PRODUCTS

Transformers for every
electronic, sound, com-
munication, industrial,
and laboratory use —
miniature aero frans-
formers for aircraft and

portable work — high
power plate and fila-
ment transformers — fil-
ters, equalizers, modu-
lation sets, rectifiers, etc.
— electrostatic voltme-
ters, portable voltmeters,
ammeters, phase rota-
tion in‘dicafors, special
testing equipment, and
numerous other instru-
ments. '

2: = §5%3 This is
%: =90 gv RE I A Y Type “C” three
G = Y
1r=58ma pole, double throw,
2 = 4 . .
Ials i?g%ggz’%ﬁ bmall, Economlcal, Durable electro magnetic relay
Basing 5F-0-4

If your requirements call for small 1, 2, 3 or 4
pole, single or double throw relayz, we believe you
will find the new G-M Type “C” relay a superior
relay for your purpose. It possesses those essential
T 40 elements of long mechanical and electrical life.
ype ' Type “C” relays are available with a variety of
contact materials for different load requirements.
The design provides self-cleaning wiping action in
normally open or closed contact positions. Machine
assembly of parts provides economical, low-cost
production.

Write Today For
Bulletin No. 607

1 detailed description of the
Type “C” Relay is necessary
in order to appreciate fully
its outstanding qualifications
and possibilities. Send for
Bulletin No. 607 now.

VOLTAGE amplifier triode, filament type,
ST-14 glass envelope, seated height 475
inches (max), 4-pin base.

?; = 8'(2)5vamp Our recently completed factory provides large

E, =180 v production facilities, assuring prompt service.

E, = -30v

Iy = gbz ma

m = .

o= i -~ 3
Blaing i G I!I LABORATORIES NC.

4313 NORTH KNOX AVE. CHICAGO, U. S. A.
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CHICEECOEn
EVICES

Interval Timers
Running Time Meters
Reset Timers
Time Delay Relays
Cycle Timers
Repeat Cycle Timers
Time Switches

Signal Control
Switches

Program Switche:

Multiple Contact
Timers

Impulse Timers
Special Timers

7 R.W. CRAMER COMPANY Jrc

CENTERBROOK CONNECTICUT

THERE'S ALWAYS AN
EASY WAY TO

PRESTO 10-A TURNTABLE
Price, complete chassis
ready for use, $140.00

PRESTO

RECORDING CORP.
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DO A JOB

® The Presto 10-A twurntable proves the point. It has only
2 moving parts. .. A rubber-rimmed turntable, dynamically
balanced, driven by a steel step-pulley on the motor shaft.
A lever changes the speed instantly from 78 to 33%5 RPM.
It’s the simplest drive mechanism of any table made . . .
inexpensive, 100 . . . maintenance averages $2.00 a year.
As for performance, speed accuracy .4%, speed regulation
.2%, vibration noises 50 db below zero level (L006W).
Decide now to improve your transcription broadcasts.
Replace your wurntables with the new Presto 10-A. Catalog
sheet on request.

NEW YORK . 242 WEST 55TH STREET
Atlanta, Juckson 4372 « Boston, Belmont 4510 » Chicogo, Harrison 4240
Cleveland, Maine 1565 « Dallas, 37093 » Hollywood, Hillside 9133
Kansas City, Victor 4631 « Monireal, Weliington 6967 « San Francisco,
Yukon 0231 « Seaflle, Seneca 2560 » Washington, D. C., District 1640

Type 45

Power amplifier triode, filament type,
ST-14, glass envelope, seated height
4 inches (max), 4-pin base.

25v
1.5 amp
250 v

50 v
34 ma
3900 ohms
Y 1.6 watt
I3asing 4D 0-0

~ =Rt

Type 46

DOUBLE-GRID power amplifier, filament
type, ST-16 glass envelope, seated
height 4% inches (max), 5-pin base.

E;f=25v

I; =175 amp

E, 250 v
Grid No. 2 tied to plate

Ec 33 v

Iy =22 ma

R 6400 ohms

P, 1.25 watt
Basing 5C-0-0
Type 47

Powkgr amplifier pentode, filament type,
ST-16 glass envelope, seated height 4%
inches (max), 5-pin base.

Ef=25v

Iy =175amp
Ey 250 v
E: =250 v

E. 16.5 v
I, =31 ma
I = 6.0 ma

I, = 7000 ohms
P 2.7 watts
Basing 58-0-0

Type 48

Power amplifier tetrode, heater type,
ST-16 glass envelope, seated height 4%
inches (max), 6-pin base.

Ey =300v

I; =04 amp
Ey, =125v

Ego =100 v

E. - 225 v
Iy, =52 ma

I =12 ma

R; = 1500 ohms

o = 3.N.watts (9%)
Basing 6A--0-0

Type 55

DUODIODE, triode amplifier, heater type,
ST-12 glass envelope, seated height 333
inches (max), 6-pin base.

Efr=25v
I; =1.0amp
Ey =250 v
E.= —-20v
I, = 8ma

u =83
gm = 1100 pmhos
Basing 6G-0-5
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FOR

DEPENDABILITY

“OUR WATCHWORD"”

ACCURACY

“Tested after every assembly operation”

STYLING
“EASY ON THE EYES"

DeJur's 100% self-contained plant assures
you prompt delivery schedules, Why not
write for complete information today?

e
{Tascsu
I'M
A y

= )

NEW DRAKE CATALOG
Send for it Now!

The most complete,
accurate, easy-!o-read
descriptions of Dial and

Jewel Assemblies ever
printed. A full line...
Bayonet, Screw, Can-
delabra types...com-
plete Assemblies, and ‘

parts, with dimensions,
prices, lamps required,
jewel colors and types,
special finishes, pack-
iny, special sizes, and

=,

»

Ith f th
Zalxluav{)elsl” in(f’ormaoti'(‘::; P l L OT L I G H T
e,
to7 " Kalamazoo. and ASSEMBLIES

standard ring binders.

Manufacturers of radios, airplanes, and electrical de-
vices, engineers, jobbers, service men, will welcome this
new, easier way to find and specify their needs. Your
copy will be mailed promptly, without obligation.

DRAKE MANUFACTURING CO.

1713 W. HUBBARD ST, « CHICAGO, U.S.A.
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Type 76

| DETECTOR amplifier triode, heatf-l' type,
| 8T-12 glass envelope, seated height 3%
l inches (max), 5-pin base.

E; =63v

Iy = 0.3 amp
Ey =250 v
E. 13.5 v
Iy =50 ma

m 13.8
gm = 1450 pmmhos
Basing 5A 0-0

Type 79

CLass B twin triode amplifier, heater
type, ST-12 glass envelope, seated
height 3%} inches (max), 6-pin base.

Eyn=63v

I, = 0.6 amp
BOTH TRIODES

Ey =250 v

E.=0v

Iy = 10.5 ma

R: = 14,000 ohms
(plate to plate)
o = 8.0 watts
Basing 6H-0~-0

Type VR-90

GAS-FILLED cold-cathode voltage regu-
lator, ST-12 glass envelope, seated
height 3+ inches (max,, 7-pin octal
base.

| E (starting) = 125 v
| (min)
E (operating) =90 v
I (operating) = 10 ma
(min)
= 30 ma
(max)

Basing 4W-0-0

Type VR-150

GAS-FILLED cold-cathode voltage regu-
lator, ST-12 glass envelope, seated
| height 3{s inches (max), 7-pin octal

base.
E (starting) = 180v
min)
E (operating) = 150 v
I (operating) = 5 ma
(min)
= 30 ma

(max)
Basing 4W-0-0

Type 874

GAS-FILLED cold-cathode voltage regu-
lator, S-17 glass envelope, seated height
5 inches (max), 4-pin base.

E (starting)

| E (operating) =
‘ I (operating) = 10 ma

| Basing 45-0-0
t

|

e e sttt et

PINCOR
Dydluct)
STAND UP

TO EVERY DEMAND

... this is the opinion of engineers
and manufacturers who use
PINCOR power supply equipment.
PINCOR Dynamotors—approved
by the airlines—are available in
capacities to 850 watts, all volt-
ages and either single- or dual-
input or output. Specify them when
ordering power supplies. Submit
requirements to PINCOR engi-
neers on special equipment. Write
or wire for detailed catalogues.

ROTARY
CONVERTERS

SMALL
MOTORS

FREQUENCY
EQUIPMENT

Other PINCOR equipment includes RO-
TARY CONVERTERS, MOTOR-GENER-
ATORS, DC MOTORS, GAS ENGINE
GENERATORS, and HIGH FREQUENCY
EQUIPMENT.

PIONEER GEN-E-MOTOR

CHICAGO, ILLINOI1S

Export‘Address: 25 Warren Strest, N. Y., N.Y.
Cable: SIMONTRICE. New York
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Correct

relays to operate efficiently, with heavy contact pres-
sures, at voltages considerably under the actual rated

voltage.

nitely without overheating, even when completely en-

closed.
That is

sureico s RELAYS

=

design has made it possible tor AUTELCO ]R. AUTELCO JR. Type I3,

rated 115 volts, 60
cycles, A.C. Minimum

Yet, they will carry the full voltage indefi- operating voltage 75

why you can depend on AUTELCO ]R. relays

for continuously reliable operation under a wide
range of conditions.

Write for detailed description. Address

AMERICAN AUTOMATIC ELECTRIC SALES CO.
1033 W. Van Buren Street Chicago, lll.

ALY

N\
RELAY MAKERS SINCE 1898

I
!

|
g
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.LILEY precision-made Crystal Units

LD are supplied fqr' all frequencies
from 20Ke. to 30Mc. Catalog G-12

contains complete information.

BLILEY ELECTRIC COMPANY

UNION STATION BUILDING ERIE, PA.

Type 85

DUODIODE, low-mu triode, heater type,
| ST-12 glass envelope, seated height 338
| inches, 6-pin base.

Eyn =63v

In = 0.3 amp

Ey =250 v

e = — 20 v

Iy =8 ma

u =83

gm = 1100 gmhos
Basing 6G-0-5
Type 89

POWER amplifier pentode, heater type,
ST-12 glass envelope, seated height 338
| inches, 6-pin base.

Er=63v
Iy = 0.4 amp
Ey =250 v
Ee2 = 250 v

e

b = 32 ma

| Ee= —25v
’I

Iz = 5.5 ma
K1 = 6750 ohms
| P, = 3.4 watts
Basing 6F-0-0

| Type 112-A

| DETECTOR  amplifier triode, filament
type, ST-14 glass envelope, seated
height 47 inches (max), 4-pin base.

Er=50v
Iy = 0.25 amp
Ey = 180 v
E. 135 v
| Ts =7.7 ma
u =85
I gm = 1800 gumhos
| Basing 4D~0-0
|
! Type 1231

’TRIPLE-GRID amplifier, heater type, in-
,tegral glass envelope-base, seated
height 2§ inches, 8-pin base.

‘ Ey =63v
Iy = 0.45 amp
| Ey =300 v
| Eeo =150 v
{ Cathode-bias resistor
200 ohms
Iy = 10.0 mna
I = 2.5 ma

gm = 5500 gmhos
rp = 0.7 megohm
| Basing 8V-1-3

l
l ’
Type 1851

TRIPLE-GRID amplifier, heater type,
metal envelope, seated height 213 inches
(max), 8-pin base.

Ey,=63v

In = 0.45 amp
Ey =300 v

Ee =150 v

Cathode-bias resistor
160 ohms (min)
Iy = 10.0 ma
Ic2 = 2.5 ma
gm = 9000 umhos
rp = 0.75 megohm
Basing 8N-1-1
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THE ELECTRON ART

A twin-channel single-sideband transmit-

ter, a method of determining acoustical
properties of auditoriums using models,
photoelectric control of Bessemer con-
verters, a ballistic speedmeter, and an
electronic a-c bridge are among the sub-
jects reviewed this month

A Twin-Channel
Single-Sideband Transmitter

A TWIN-CHANNEL single-sideband radio
transmitter is deseribed by K. L.
King in the March 1941 issue of the
Bell Laboratories Record. This type of
transmitter has been under develop-
ment for some years and at the present
time a number of them are in use in
trans-oceanic telephone circuits. An in-
teresting feature of the single-sideband
transmitter is that it can transmit
simultaneously two independent single
sideband signals. The accompanying
carrier is transmitted at reduced amp-
litude so that the major portion of the
output is in the two sidebands. When
the two sidebands are used as separate
channels, the voice-frequency bands ex-
tend from 250 to 3,000 cycles per sec-
ond but one of them is translated to a
band from 2250 to 5000 cycles per
second by a modulator and filter system
in the terminal equipment preceding
the transmitter. Thus the two tele-
phone channels are separated by 2500
cycles per second, into which the major
products of distortion fall. Therefore
the crosstalk between channels is sub-
stantially reduced.

In addition to providing two chan-
nels for single-sideband transmission,
a single channel is provided from 100
to 6000 cycles per second. This single
channel may be used for service to
stations which are not equipped with
single-sideband reception. A schematic
diagram of the transmitter is shown
in the accompanying diagram.

Three modulating steps are used.
The first two conversion frequencies,
125 and 2500 kc are both derived from
a single 625 ke oscillator. The 125 ke
may be obtained with a multivibrator
and the 2500 ke through a harmonic
generator. For two-channel single-
sideband transmission, two voice bands
are supplied to modulators 1A and 1B
together with the 125 kc conversion
frequency. These are balanced modu-
lators, the output of each consists only
of two sidebands of 125 ke, the carrier
itself being suppressed by the balanced
circuit. The two filters following the
modulators select opposite sidebands,
filter A the upper, and filter B the
lower. The two single sidebands passed
by these filters combined with a re-
duced carrier form the input to the
second modulator, which uses the 2500

ELECTRONICS — June 1941

ke conversion frequency. The upper
sideband of this modulation is selected
by the following filter and passed to
the third modulator.

The transmitter is designed for op-
eration on any of six predetermined fre-
quencies between 43 and 22 megacycles
and the third conversion frequency
must be chosen to give the desired final
frequency. Five amplifier stages fol-
low the third modulator and give the
transmitter an output of 2 kilowatts
for the envelope peak. As used at
Lawrenceville, N. J., the transmitter
drives a water-cooled amplifier with an
envelope peak output of 60 kilowatts.

Determination of Acoustic
Characteristics of Halls By
Optical Experiments

A MEANS OF DETERMINING the acoustic
properties of auditoriums by means of
optical experiments with small models
is described by R. Vermeulen in the
November 1940 issue of Phillips Tech-
nical Review. The principle of the

model used for this purpose is shown in
Fig. 1. The part of the auditorium
occupied by the audience is left open
because the sound which is incident on
the audience is almost completely ab-
sorbed. The light source is placed in
the position of the stage, orchestra, or
other source of sound.

If a photographic plate or a frosted
glass plate is placed in the opening in
the audience space, it will receive the
direct light from the lamp and the light
reflected by the ceiling and walls. The
distribution of the intensity of illumi-
nation over the floor space will corre-
spond to the distribution of the inten-
sity of sound over the audience. This
is true as long as the propagation of
sound takes place according to the

Fig. 1—Diagram of the model audi-
torium used in determining acousti-
cal characteristics

rules of geometric optics. This is true
for high frequencies whose wave-
lengths are small compared with the
dimensions of the surfaces at which
the sound is reflected. For low fre-
quencies, however, it does not hold. A
further restriction of the fidelity of the
model lies in the fact that it is almost
impossible to make the optical reflec-
tion coefficients as large as the acoustic
reflection coefficients of many ordinary
wall coverings. However, if the experi-
menter is primarily concerned with in-

DOUBLE SIDEBAND UNIT
__________ | e e S
osCIL- | L !
woeBLER = LATOR | | | BAND [
128 KC | | MODULATOR | PASS . | IMODULATOR || AMPLI- AMPLI-
i 2 A 3 FIER | FIER 2
AUDIO- woou- | || 2O KC ‘ I
FREQUENCY be=l  LATING H |
AMPLIFIER | [amPURIER| | | I
bl 2 U_ H ] HARMONIC l
Juiviponivivis o | o [
crystaL | | | 1 ampu-
MODULATORS  FILTERS |I I B
A | HIGH FREQ
1A 125.1- |
CRYSTAL
I31KC i { OSCILLATOR I
I‘T i | |
B e e - | ' CRYSTAL |
- I l
124.9 K i FREQUENCY AMPLI-
1 i | | amPLIFIER | | Fera
e oy J l| LOW-POWER HIGH= |
5= FREQUENCY UNIT |
| CARRIER l__L___._.____.
i RESUPPLY [ | | —
l AMPLIFIER | l
125 KC
FIRST
l | HARMONIC _ AMPLI
DEMODY
GENERATOR ”*
| MULTI- CRYSTAL HARMONIC | Ene LATOR Ijoeieas
| |viBRATOR bat 0SCILLATOR o+ GENERATOR | |
| 125 KC 625 KC 2500 KC I ‘ 200 gHuis
i | MONITOR
| MONITOR i | ranvermoa OUTPUT
SUPPLY I MATCHING
| MODULATOR | TRANS- '_.-ooo"
2625 KC
| T i AR | | FORMER | oHMs
| AMPLIFI R -
: t 2625 nc OEHO0Y MONITOR
MULTI-CIRCUIT LOW-FREQUENCY UNIT | | outPur
L ————————————————————— —L ————————— _,J

Diagram of the transmitter capable of transmitling two single-
sideband signals simultaneously
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DECADE

AMPLIFIER
MODEL 220

Ne

A highly stable amplifier
giving gains of exactly 10
and 100 times. Operated
by self-contained batteries.
Through the use of special
circuits the gain is inde-
pendent of battery voltage,
circuit constants and tubes
within 29 from 10 to
100,000 cycles. Particularly
useful with our Model 300
Electronic Voltmeter to
increase its sensitivity,
permitting voltage meas-
urements down to 30 micro-
volts. Send for Bulletin 7.

SENSITIVE ELECTRONIC
AC VOLTMETER

MODEL 300

10 to 150,000 cycles.

1 millivolt to 100 volts in five
ranges (to 1,000 and 10,000
volts with multipliers).

Logarithmic voltage scale.

AC operation, 115 volts, 60
cycles.

Accurate and stable cal-
ibration,

Ballantine Laboralories, Inc.

BOONTON NEW JERSEY
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| obseura is used.

telligibility the optical models can be |

successfully used.

In order to determine the directional
distribution of the radiation which is
incident upon a given point, a camera
This is a small cube

centimeter, with

with an edge of 1

small holes in the centers of two op- |

posite faces, and a piece. of photo-
graphic paper, light sensitive on both
sides, is placed halfway between these

Fig. 2—Model of the broadcasting
studio at Hilversam under typical
operating conditions

| two faces. When the camera is placed

at a spot in the model at which one de-
sires to investigate the directional dis-
tribution of the sound, an image will be
formed on both sides of the photo-
graphic paper from which can be
judged the main direction of the light

| incident upon the front and rear of the

camera obscura. By making three ex-
posures with the holes in the camera
first front and back, then right and left
and then top and bottom, a complete
picture can be obtained of the direec-
tional distribution of the sound at the
spot investigated. The picture can be
made very clear by pasting the photo-
graphs obtained upon a cube so that the
line joining the center of the cube and
a blackened point of a photograph
pasted on one side corresponds to the

| direction of the ray which caused the

blackening. Figure 2 shows a Cross-
sectional diagram of the broadcasting
studio in Hilversum, Netherlands, with
a camera obscura for each of the four
points indicated.

Daylight Measurement
of Cloud Ceiling by

Photoeleciric Means

INFORMATTION ON THE HEIGHT of the
cloud ceiling, vitally important to air-
plane pilots, may now be obtained dur-
ing the day as well as at night by a
method described in “Daytime Photo-

| electric Measurement of Cloud Heights,”

by Maurice K. Laufer and Laurence W.

Foskett in the May 1941 issue of |

Electrical Engineering. In the United
States and Canada, the meteorological
services use ceiling projectors at air-
ports to determine the height of ceilings
at night. The intense beam of light
from such
spicuous spot on the bottom of the
cloud and a simple optical instrument
at some known distance from the pro-
Jector is used to measure the angle be-
tween the line of sight to the spot and
the line to the projector. The altitude

X

a projector forms a con-

|
[

|

Since 190}

£
%53
£
i

WIRE & RIBBON

For Direct-Heated

ELECTRON EMITTERS
in VACUUM TUBES

A Complete Range of Sizes
and Alloys for

% TRANSMITTING TUBES

% RECEIVING TUBES

% BATTERY TUBES

% HEARING-AID TUBES

Melted and worked under close
supervision to assure maximum
emissivity, uniformity and the
highest tensile strength

WIRES drawn to .0005" diam.
RIBBON rolled to .0001" diam.

SPECIAL ALLOYS made to meet

individual specifications
Write for list of stock Alloys

@\

SIGMUND COHN

44 GOLD ST., NEW YORK

Pity the poor
parts manufacturer

These are days when wheels
are whirring . . . when every
scientific aid is called into
being to work miracles in
speeding production. We here
at OXFORD - TARTAK are
grateful for your co-opera-
tion "in anticipating your
wants in the months to come.
We, are doing everything we
can to meet scheduled de-
livery dates . . . but please
be patient,

See us at the
PARTS SHOW
Chicago, June 10-13
Booth 829

OHFORD-TARTAK

RADIO CORPORATION
915 W VAN BUREN ST o CHICAGO U S A
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of the cloud is easily computed by mul-
tiplying the distance from the optical
detector to the projector (on a hori-
zontal line) by the tangent of the
angle between the line of sight and the
horizontal.

To make this measurement in day-
light, a modulated light beam and a
photoelectric detector are used. The
accompanying figure shows the equip-

/ / / / / /
Hﬁ_’ ‘ L / L/ /LY 4
1
Tit
Moduloted
signal light
Signal light and
N\ background light
A1 A~C mercury
lomp ;
| o]
Projector Detector =

Photoefectric
ke~ —Base line (L 000 fet}-~—|  OmPlTier

Method of measuring cloud height
in daytime

ment. The projector consists of a 24-
inch parabolic mirror with an a-c
operated high intensity mercury-
vapor lamp. The modulation of the
beam is approximately 95 per cent
and has a frequency of 120 cycles per
second when the lamp is operated on
60-cycle current. A phototube and a
8-inch lens are used to detect the mod-
ulated light signal after reflection from

FAMILIAR LANDMARK
TO GO

Towers of the Arlington radio sta-
tion, NAA, which have made radio
history for the past thirty years, are
to be torn down since they are a
menace to modern aviation and
gsince long wave communication is
of diminishing technical and com-
mercial importance. Two towers
are 450 feet high, while the third
is 600 feet high

ELECTRONICS — June 1941

RESISTOR
PROBLEM?

Let us /oelp you solve 1t/

® The many types of Globar Ceramic Resistors are

solving difficult resistance problems every day. Our
competent staff of engineers are at your service with-

out obligation.
When writing please include such information as—

diagram of circuit, function of resistor, physical limita-
tions and electrical specifications.

GLOBAR DIVISION
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y.

REG. U. S.PAT. OFF. .
(Carborundum and Globar are registered trade-marks of

and indicate manufacture by The Carborundum Company)

| 5%%&@, SHEET-METAL

HOUSINGS

GENERAL CABINET RACKS

Featuring Beauty, Durability and Economy,
these Streamline Cabinet Racks afford the
BEST in enclosures for an endless variety
of industrial electronic installations. The
five cabinets made In this series accom-
modate 19’/ rack panels in heights from
834" to 35"

Callon our Sheet Metal Department
for estimates on your special
requirements. We make custom-
built cabinets, panels and punched
chassis for many types of
commercial applications.

BUD precision-built midget condensers are made in many
types and capacities for a variety of commercial requirements.
They feature Alsimag 196 insulation, positive wiping rotor
contact, electro-soldered rotor and stator assemblies, bright
cadmium plated finish, and rugged hanical constructi

We wilf be pleased to furnish estimates on your requirements.

BUD RADIO, INC.

CLEVELAND, OHIO
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GOAT FORM-FIT SHIELDS
"1330"” SERIES

for GT/G— GT —Loktal Tubes

i Shield §
new, Form-fl 003 Lokial
....... ::Les. New, improved :‘?‘-’
sign with smooth, pl,m_
d n wall makes the Goat orm
'wwh' id more efficient £o° me
S better tooking. °N .g,-
‘°’“_P'°" ‘m‘ ’;s assured. Automo:i-
P v nds to base of I'ube. p
o ly . quicker. or

is easier . - - 8Y o
semmyeconomitzol shielding, WT
- ices.
:::!oy for somples and price

New 1330 Series Bulletin

will be mailed on request
GOAT METAL STAMPINGS Inc, 2!V/S/ON FRED GOAT CO. EST. 1893

314 DEAN STREET, BROOKLYN, N. Y,

STABILIZED A. C. VOLTAGE

UP TO 25 KVA

-~

Constant Qutput Voltage
115 VOLTS =+ %%

Yarying Input Voitage
95-130 VOLTS

INSTANTANEOUS ACTION NO MOVING PARTS

When a precision electrical device or a critical process is powered from
on AC line, a Raytheon Voltage Stabilizer will permanently eliminate
all of the detrimental effects caused by AC line voltage fluctuations.
Made for all commercial voltages and frequencies, single or three phase.

Raytheon's twelve years of experience in successfully applying the
Stabilizer to hundreds of perplexing voltage fluctuation problems is at
your service. |t will pay you to take advantage of our engineering skill.

Write for Bulletin DL48-71 JE describing Raytheon Stabilizers.

RAYTHEON MANUFACTURING CO.
100 Willow Street, WALTHAM, Massachusetts
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the cloud ceiling. The signal is ampli-
fied by a five-stage 120-cycle resistance-
capacitance tuned amplifier. In prac-
tice the base of the cloud is scanned
by the detector until the output meter
indicates that the light signal is being
received. The computation of altitude
is made as in the night time measure-
ment,

In order to keep the average photo-
tube current produced by the back-
ground light at a minimum, the optical
system of the detector was designed to
pick up an area on the ceiling no larger
than the spot illuminated by the pro-
jector. A diaphragm was located at
the focus of the 8-inch glass lens and
a type 929 phototube was placed im-

| mediately behind the diaphragm. This

tube was chosen because its response
is high in the spectral region where
the mercury lamp emits most of the
energy usable in a glass system. The
amplifier used has an effective band
width of 100 cycles per second which
is narrow enough to make the minimum
detectable signal dependent only on the

| period of the output meter if the back-

ground noise results from statistical
causes.

By the use of this instrument dark
overcast clouds at an elevation of
9,000 feet have been detected readily
during the daytime. For cumulus clouds

| illuminated by direct sunlight and hav-

ing elevations up to 4,000 feet, the de-
tection is positive. By using battery-
operated incandescent lamps to produce
background light, a signal light of
about 5 X 1077 times the background
light may be detected.

Acoustic Control for the
Concert Stage

CONCERT SINGERS and instrumentalists
are somewhat at a loss when they per-
form in large concert halls and audi-
toriums because the acoustic conditions
are such that they are unable to hear
themselves as they would in a smaller
chamber. As a result the performers
complain of an inability to relax, a
feeling of being ill at ease, of having
low vocal efficiency, of forcing the voice

[ in an effort to projeet and using a

higher speed than is best for the music
in an effort to get more volume and fill
up the house. A method has been de-
vised to help concert performers and
has been deseribed in the January 1940
issue of’the Journal of the Acoustical
Scciety of America by Harold Burris-
Meyer.

Several years ago Mr. Paul Robeson
discovered that if he stood in front of
a loudspeaker of a public address sys-
tem being used in a concert, he enjoyed
some of the desirable acoustic condi-
tions usually associated with a small

| studio. Using this as a starting point,

experiments were conducted to deter-
mine the best conditions of playing
back the music to the artist so that he
may perform under the most favorable

| eonditions. It was discovered that if
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ELECTRICAL
CONTACTS

by BRAININ

For your regular— and
unusual requirements

y
J

BRAININ can supply electrical con-
tacts for your regular requirements;
and in accordance with your speci-
fications, in silver, platinum, palla-
dium and their alloys. The making
of laminated sheet and wire, bi-
metals, composite rivets and screws
is another phase of our complete
service. We are now serving many
reputable firms and feel sure your
needs can be filled to complete
satisfaction.

May we quote on your regular con-
tact requirements — or discuss your
design problems, whether in refer-
ence to new applications or for the
redesign of existing products?
Prompt, confidential attention given
to all inquiries.

2 THERMOSTATIC BIMETAL |
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS
C. S. BRAININ CO. |

o ) ) af C) wmy | ) e

20 VANDAM STREET, NEW YORK, N. Y,

INDUSTRIAL
RELAY

— L E

Series 980 Relay; 2 make and 2 break

To meet the need for a compact and
small size positive and reliable 4 pole
relay at an economical price, AD-
VANCE announces its series 980. These
relays are only 2%" wide, 1%2” high
and 27" deep. Capacity 10 amps.
at 110 volts. Available with 8”,
3/16” or V4" contacts, 4 pole single-
throw either normally open or normally
closed: 4 pole double-throw; or 4 pole
2 make and 2 break as illustrated.

Write for Catalog F illustrating our
complete line of Relays.

Advance

ELECTRIC COMPANY

1260 W. 2nd St., Los Angeles, Calif.
Relay Manufacturers
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the artist hears the reproduced sound a
little later than the original one, he is
perfectly satisfied that he is hearing
himself even though the reproduced
sound be of much less intensity than
the original sound. It seems entirely
logical that time difference should be
satisfactory since time difference is a
characteristic of long reverberation or
A time difference is
achieved by placing a directional
speaker 50 feet or more from the artist,

Arrangement of sound system used
to assist concert artist

or by pointing it at a surface which
will reflect the sound to the artist so
that the path from speaker to artist is
more than 50 feet. Successful opera-
tion of this system requires that no
reproduced sound is heard by any part
of the audience.

Experiments involving frequency
control at low intensity have shown
that the presence or absence of low fre-
quencies is not apparent except in the
case of loud reproduction. Over-em-
phasized frequencies of 1500 cps and
up can be heard at low intensity. Also,
low frequencies lack directional char-
acteristics and even with a highly di-

“SPARKO” RESPONDS

In reply to words spoken into a
microphone, Sparko, a robot dog,
recenily exhibited at the Electric
Living Show in Chicago. barks,
walks, sits up, wags his tail, and
does other tricks. We show Sparko
sitting up and barking. Perhaps
in his own language his barking
means, ““‘Science is certainly won-
derful”

“dag)s”
versatile
films

l__=__——'
== e e
RESISTANCES: Colloidal graph- £ =

ite is a resistance material wide- _)i
ly used in volume controls, tone
controls, grid leaks, and similar
types of fixed and variable re-
sistors

i

TEST SPECIMENS: This pro-
duct also has many advantages
over common foils for measur-
~ing constants of insulating sub-
stances.

. _—

VACUUM TUBES: Films formed
with “dag” colloidal graphite
discourage secondary and unde-
sirable primary emission emana-
ting from vacuum tube elements.
Electrostatic shielding may also
be accomplished.

THERMOPILES: Radiation col-
lectors utilize the heat con-
ducting and high "'black-body”
values of “'dag" deposits.

s
==

CATHODE RAY ENVELOPES:
Interior walls coated with similar £
films provide "gettering”, focus- =
ing, intensifying, and shielding ’
action in television tubes.

") EVACUATED DEVICES: Shields,
guard rings, "‘cat's whisker”
contacts, conductive cements,
and special electrodes or con-
tacts are formed conveniently
with *'dag” dispersions.

PHOTOELECTRIC CELLS:
Graphite surfaced electrodes
absorb free alkalies and alkaline
metals in photoelectric cells.
No selenides result when the
*‘dag”” product is used in the
selenium types.

The above statements should not be
considered as recommending the use
of colloidal graphite in violation of
any valid patents which may exist.

COLLOIDS CORPORATION

PORT HURON, MICHIGAN

A g
dag
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COMPLEX
CABLES

ECONOMICALLY PRODUCED

QUALITY CRAFTSMANSHIP

Equipment and Wiring for Communi-
cations Companies to their Specifica-
tions.

Quality Amplifiers to Specifications.

Radio Transmitter or Similar Precision
Wiring Problems.

| rectional speaker will slop over into

the audience if they have to travel
more than 50 feet before reaching the
artist. High frequencies are direc-
tional enough to be kept away from the
audience and are absorbed readily by
the furnishings of the stage.

The technique is fully effective when
the sound level, at the position of the

| artist, is not measurably affected by

turning the system on or off, whether
the measurement be made at flat re-
sponse or weighted for loudness in con-
formity with the ear curve. A single
speaker can effectively cover a sharply
defined stage area of approximately
200 square feet. A single footlight

| microphone can respond effectively to

music emanating from any point
within that area and a level set well
below the point of regeneration for an
empty house is safe and more than
adequate for a full house.

Phototube Control for
Bessemer Steelmaking

THE CONTROL OF BESSEMER steelmak-
ing by means of phototube circuits was
described by H. K. Work before the
February 1941 New York meeting of
the American Institute of Mining &
Metallurgical Engineers. This method
gives a rapid and quantitative indica-

tion of changes in the flame which are

recorded graphically for each flow and
the interpretation of these curves was
discussed as well as the procedure for

applying the method for control. The
——— —
Fifters e ’h"
L— iR O\
» —_— / Ah
— i’ i qnﬂ
@‘ N Be;(./csemer [t A 1 \
ﬂP/mfofube Lame \NMJ,{ /
l head ~._> I
' Represents.’ n
& Section AA®
& JEjRecorder
e Bessemer
Amplifier converter”

Fig. 1—Arrangement of phototube
equipment in relation to the flame
of the Bessemer converter

| diagram of Fig. 1 shows the position of

Metal Chassis and Cabinet Fabrica- |

tion.

SHERRON METALLIC CORPORATION

1201 Flushing Avenue ¢ Brooklyn, N. Y.
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the phototube equipment in relation
to the Bessemer converter flame and
the approximate field of view of the
phototube. The preferred field of view
encloses substantially the whole flame
at its maximum size. Naturally this
also includes areas not covered by the
flame, but these do not interfere with
the flame reading, if suitable precau-
tions are taken in locating the equip-
ment, because of the relatively great
intensity of the radiation of the flame.
The distance of the phototube unit from
the converter in the installation under
discussion is approximately 60 feet.
The exact location is controlled by the
mechanical conditions in a particular
mill such as: (1) convenience of mount-
ing; (2) interference by cranes or

| cHicaco

HOWARD B.

%" wide and
13/32” high.
2 to 21 ter-

minals.
5-40 x 3/16"
8Crews.

1%” wide x K"
high.

screws.

1-5/16" wide x
%" high.

2 to 17 ter-
minals.

8-32 x 5/16"

sCrews.

Made in three sizes as shown above. Bar-
rier strips not only make a long leakage
path, but prevent direct shorts from frayed
wires at terminals. Molded bakelite insu-
lation.

Terminals, Terminal Panels, Plugs, and

Sockets made to your specifications.

Write for prices
and samples.

JONES
2300 WABANSIA AVENUE,
ILLINOIS

Eicor
NAMOTORS

First for Dependability

They're Eicor-Engineered to the most

exacting specifications for important
Aircraft, Police and Marine mobile
radio—proved right in actual perform-
ance} They assure unfailing power
supply even under the most severe op-
erating conditions. Wide range of
types for every need from the smallest
in size to the largest in output. Send
us your Specifications or Write for
Bulletin D2.

See us af Booth 631
Radio Parts National Trade Show

EICOR 1050 W. Adams St., Chicago, U.S.A.
Export: Ad. Auriema, 89 Broad St., N. Y.

ICOR

£ Dynamotors+ Power Plants - Converters
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smoke; (3} exclusion of other Bes-
semer flames, the sun, and the sky
from the field of view; and (4) ease of
servicing.

There are three phototubes inclosed
in the viewing unit and the output of
the three tubes is amplified and re-
corded. In order to use this record
most effectively it is desirable to em-
ploy filters on the viewing unit. A
number of different filters and combina-
tions of filters were tried, and the one
finally selected as the most suitable on
the basis of present knowledge can best
be described as a heat-absorbing filter
together with an ultraviolet-absorbing |
filter. This combination is now used in
regular production. The equipment
used is shown in Fig. 2 and includes the
phototube viewing unit using the three
phototubes, an amplifier and the re-
cording unit.

For DEVELOPMENT ENGINEERS
Who Want PROMPT DELIVERY
of TRANSFORMERS

The transformers you buy from us meet your three
chief requirements. |—Highest quality in mate-

rials and workmanship; 2—Proved Designs that give
dependable performance; 3—Promptness of de-

livery, to enable you to beat your own time limita-
tions.

Our wide experience with a variety of designs, serv-
ing the most exacting buyers in both the audio and
power field gears us to this type of service. The
companies we serve festify to the top quality of
our product. Our engineers will be glad to help
you solve your particular transformer problems.

WRITE THE HEADQUARTERS FOR
AMERICA'S TRANSFORMER PROBLEMS

Suppliers to manufacturers demanding highest quality

NEW YORK TRANSFORMER CO.

Sales Department
480 LEXINGTON AVE. NEW YORK, N. Y.

Fig. 2—Phototube head, amplifier .
and recorder used in Bessemer con- l“

verter control

A typical flame curve is shown in

Fig. 3. The point marked A is the start
of the blow and the direction of increas- | |—— H l——
ing time is from right to left. For

various studies involving blowing, time |
is an important reference point. The
period of low flame intensity “marked | fOI'
AB is generally referred to as the sili-
con blow because to a large extent the SENSITIVITY
silicon burns out during this period
and BE is called the carbon blow for | D.C. RELAYS
similar reasons. The maximum height i .
of the curve CD furnishes information °p;l’.°m::’ fl :::mt,? gig
?.bo_ut .the metal j;emperature. This ;’;aé‘:zls‘sooto 1000 wa.tts'
indication of relative temperature 1s |
one of the benefits from the phototube
control because of the great effect of

A.F. RELAYS

temperature on the nitrogen content actuated by telephonically
of the steel. applied sound to initiate
As the flame intensity falls at the control functions through
end of the blow an arrest occurs. This | other relays
may vary in shape and position de- |
pending on the steelmaking practice ! ACOUSTIC For Aircraft Use

and the filters used in the flame-control

A SWITCHES Sigma Sensitive Relays to handle
equipment. It has become accepted loads up to 150 watts are now
practice to refer to the beginning of | with sensitivity adjustable  available in hermetically sealed
this arrest in the curve as the end for desired response to  housings, either with or with-
point because it has served as a guide §o‘und§t of high or low  out plug-in mounting base.

G intensity.
to indicate when the blow was.read‘y to | ] SIGMA INSTRUMENTS
turn dOWn. The fact that ’thls alrest Write for Data Sheet Num- INCORPORATED

ber Seven listing new Sigma
products including the type 76-78 FREEPORT STREET

3-U one milliwatt relay. BOSTON, MASSACHUSETTS

occurred regularly at about the same
position when blowing conditions were
constant made it natural to consider
this a natural reference point. ‘
The point F' is generally referred to
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o I%WBR COST

————

NEW GUYED

VERTICAL
RADIATOR

Wincharger antennas lead the field
with outstanding performance and
low cost. Unitorm cross section...
designed for 100 mile wind veloc-
ity. Used and endorsed by broad-
cast stations throughout the Unit-
ed States for single radiators and

; .

i directional arrays.Wincharger now
offers complete erection service.

f

4

é

AT

Write for quotations on lighting
equipment and complete tower
erection costs,

APPROXIMATE COSTS
(Tuwers Only. Lews Lighting Equipment,
rection, Eic)

200 FT. TOWER $725.00 o
240 FT. TOWER *1720.00
300 FT. TOWER $2160.00
400 FT. TOWER . 14175.00

WINCHARGER CORPORATION

510UX CITY 10WA i

. e e

LR e rem————— % =T % . " P

WRITE FOR COMPLETE DETAILS AND QUOTATIONS

STANDARD PRESSED STeerL Co

CAP

KNURLED

KNURLED

Knurling MADE THEM FAMOUS...

because of their unique knurled heads that gear right to the
fingers and save slip, time, labor and their knurled points that
never let go—never shake loose. "‘Unbrako" Products are
available in a complete range of sizes from number 4 up. For
free samples and literature, write—

JENRINTOWN, PENNA. 80X 596

—— BRANCHES —

BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAR FRANCISCO
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Fig. 3—Typical record of luminous energy
content of Bessemer flame produced by
photoelectric equipment

as the flashback or end of the blow and
is caused artificially or by the converter
flame impinging against the shield on
the walls of the building. This is a
valuable reference point for checking
the afterblow and a special effort is
made to select a filter combination that
shows this clearly.

This forms the basis of controlling
the Bessemer furnace to give a more
uniform produet and also a means of
producing various types of Bessemer
steel. This development promises much
in bringing back Bessemer process as
an important method of producing steel
and points the way for the use of the
electronic method in other heavy in-
dustries.

& [ ] [ ] [ ]

A-C Bridge for Voltage and
Phase Determination

AN INSTRUMENT for the determina-
tion of a-¢ voltages and phase relations
is described in an article by J. R. Barn-
hart, appearing in the April 1941 is-
sue of Instruments. A rugged d’Arson-
val galvanometer is connected to an
a-c bridge network by an electronie cir-
cuit so that the operation is very much
the same as with the Wheatstone
bridge, except that the galvano-
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REMINGTON ARMS CO.

CHRONOSCOPE

%

L3

TN Gaus, Bovein T GaminatCont
-y

Yo

Accurate Within 1%
Between 1 & 200 Milliseconds

Inquiries invited

Dynamometers, wattmeters, milliam-
meters and voltmeters. Also ultra-
sensitive meters both for A.C. & D.C,,
fluxmeters, electrostatic volumeters
from full scale 120 volts to over
20,000 volts, thermocouples, earth cur-
rent meters, cable testers, etc.

Special Apparatus Built to Order.

RAWSON ELECTRICAL
INSTRUMENT COMPANY

90 POTTER ST. CAMBRIDGE, MASS.

Branch: 15 East 26th St., New York City
Representative: E. N. Webber
4358 W. Roosevelt Rd., Chicago, 1l.

L Boams

70 MICROAMPS

We could convert sunlight directly into
kilowatts—but the cost is prohibitive!

There is nothing prohibitive about the
cost of converting light beams into micro-
amperes. Compare the performance
and prices of our mounted and un-
mounted photocells before you settle
your design and specifications for Photo-
electric Cells.

Write Department E-4 for catalog giving
technical characteristics.

Luploore

PHOTO ELECTRIC CELLS

BRADLEY LABORATORIES, INC.
82 MEADOW ST. » NEW HAVEN, CONN.

‘heg US Par OH
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Fig. 1—Diagram showing the basic circuit
of the voltage detecting element of the
a-c bridge

| meter impedance is greatly increased.

This instrument recognizes not only
the presence or absence of a voltage,
but also its phase displacement. The
fundamental cireuit of this bridge is
shown in Fig. 1. T, is a triode tube
whose plate is connected to the cathode
at K,, a full-wave rectifier tube. Con-
nections are made so that when P, has
a positive voltage applied, the voltage
of P, is negative. R, and R, are resis-
tances of equal value and M is a
d’Arsonval galvanometer. When the
voltage of P, is positive, current
flows from P, through K, P, K,
R, E, and back to P,. Part of the cur-
rent is shunted through R, and M,
causing the galvanometer to tend to de-
flect to one side; for example, to the
left. When P, is positive, current flows
in the direction P,, K,, P,, K,, R,, E, and
back to P,. A portion is shunted

CEMENTS
ENAMELS
LACQUERS

M & W Cements, Enamels, and Lacquers,
specially developed for radio use, have
been supplied to the Radio Industry ever
since its earliest days.

In addition to the standard radio cements,
enamels, and lacquers listed below, Maas
and Waldstein Company supplies special
materials formulated after a study of
manufacturing conditions.

LOUDSPEAKER CEMENTS —A complete line
having drying and film characteristics to
meet every requirement of loudspeaker

| fabrication.

through R, causing the galvanometer |

to tend to deflect to the right. Because

| of the inertia of the moving element of

the galvanometer, the pointer cannot
follow the alternating current and
therefore to the eye the pointer is mo-
tionless.

If a potential is applied to grid G
in phase with E,, the current tending

A LITTLE MEANS A
LOT

Composed of short bits of very fine

wire in a vacuum, this thermo-
couple would hardly be expected
by the uninitiated to be of much
use. But it takes dexterous fingers
and Lkeen eyes to fashion this
thermocouple for the measurement
of minute high-frequency currents

THERMOPLASTIC CEMENTS— For all hot

pressing operations.

COIL ENAMELS —High diclectric strength;
resistant to moisture; good coverage; for
machine or hand dipping.

RESISTOR ENAMELS — Heat resisting; adhere
to porcelain; in many colors for identify-
ing resistors of various capacities.

CONDENSER ENAMELS —Adhere to greasy

surfaces.

TUBE SHIELD LACQUERS—For tinned and
aluminum shields; special heat-dissipating
lacquers.

CONE LACQUERS— Clear or slightly pig-
mented; available in three standards of
flexibility ; moisture resistant.

METAL LACQUERS —Clear and decorative.
BRONZING LIQUIDS —For use with bronze

powders in covering metal parts.

CABINET FINISHES —Materials and complete
schedules for finishing metal and wood
cabinets.

INSULATING LACQUERS —For use on inside

of I. F. cans; adequate insulating properties.

Radio engineers, interested in securing
the best results at lowest unit cost, are
invited to avail themselves of M & W'’s
advisory service.

MAAS AND WALDSTEIN CO.

Chicago NEWARK Los Angeles
PIONEERS IN PROTECTION
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Quality is a little like Honor. It
carries no price tag! It's always
for sale in the open market place
—and yet were you to buy It
alone—it's price would be above
that of jewels.

There's a lot of Kenyon Quality
in every Kenyon Transformer that
you buy . .. Quality that comes
from twenty years of continu-
ously and exclusively manufac-
turing transformers. The skillful
craftsmanship of our artisans, the
resourcefulness of our engineers,
the far sightedness of our man-
agement all have contributed
something that money cannot
buy—but which is included freely
and in a large measure to every

user of a Kenyon transformer.

No, even a million dollars
couldn't buy more transformer
satisfaction than you'll get from
a Kenyon. Ask the engineers of
America's leading Industrial con-
cerns. They're the men who

know!

NEW 1941 CATALOG READY!

KENYON TRANSFORMER €O0., Inc.

840 BARRY STREET L4

Cable Address: "KENTRAN“—New York

126

NEW YORK. N. Y.

to move the pointer to the left will be
increased. Conversely, if the potential
on (i is in phase with E,, the pointer
will move to the right. If the potential
on G lags E,, and leads E, by 90 elec-
trical degrees, or vice versa, the

Fig. 2-—Circuit of a simple a-c bridge

pointer will not detlect. For, any in-
termediate angle between & and £
or E, the deflection is proportional to
the cosine of the phase angle. Whether
the phase is leading or lagging can be
determined by the direction of deflec-
tion. Figure 2 shows the circuit dia-
gram of a simple bridge. K, E, and
F, are all windings on the same trans-

| :

' , -
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Fig. 3-——Circuit for measuring power factor

former. There they are all in
phase. R, and R, are adjusted until
zero deflection occurs. Then R,/R,
(',/C, and there is no voltage across V
resulting in zero deflection of the
galvanometer.

The method of measuring power fac-
tor is illustrated in Fig. 3. The poten-
tials of E, and E, are adjustable in
phase relative to E.. C, represents a
standard capacitor having zero power
factor. C, represents the unknown
capacitor with its equivalent series
resistance, K,. R, and R, are adjusted
for zero deflection of M. In this case
zero deflection occurs because the power
factor of a voltage between G and E, is
zero. This instrument can be used to
measure extremely small induectances
and capacitances.

Static Electricity on
Rubber-Tired Vehicles

A DiscussIoN of the fundamental prop-
erties of static electricity and experi
ments conducted upon rubber-tired ve-
hicles by Robin Beach appears in the
May 1941 issue of Electrical Engineer-
wing. The voltages which result from
rapidly moving belts, conveyors, paper
stock, fabries and similar materials, as
well as those which originate at noz-
zles from vrapidly issuing steam and

au

Z N
ANNOUNCES THE FORMATION OF

WEBSTER-RAULAND
A GREATER NAME IN SOUND

A greater name in Sound has been
born! The Sound Divisions of famed
Webster-Chicago and of the pioneer
Rauland Corporation are now one,
to be known to the industry as
WEBSTER-RAULAND.

To greater WEBSTER - RAULAND,
Webster-Chicago contributes its mag-
nificent manufacturing facilities and its
aggressive distributing organization.
The Sound Division of the Rauland
Corp. adds a wealth of engineering
skill and production ingenuity to this
greater name in Sound.

Rauland, the parent company, con-
tinues its manufacturing activities in
the communications program of our
national defense effort.

WEBSTER-RAULAND, with the great-
est aggregation of talent and resources
in the Sound field, is ready with a
complete line of quality products, pre-
pared to undertake any Sound prob-
lem. This greater name in Sound is
another RAULAND step forward in the
service of the industry.

THE RAULAND GORPORATION

WEBSTER-RAULAND, Sound Division
3333 Belmont Ave. Chicago, III.

there’s a lot of
difference in
rectifiers

But all B-L Rectifiers are designed and
built to one standard—highest quality.

Whatever the application —it is only
natural to think of B-L Rectifiers—leaders
in the field for many years.

For all-around dependable service, the
railroad, telephone, airplane, automobile
and numerous other industries have been
using compact, durable, economical, silent,
trouble-free B-L Rectifiers.

l_ll Complete information on the

. characteristics of B-L Recti-
fiers is available on request.
Let our engineers help you
solve your problems.

ELECTRICAL
RECTIFIERS

THE BENWOOD LINZE CO.

1805 LOCUST ST.

ST.LOUIS, MO.

MANUFACTURERS ENGINEERS
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other gases, attain amazingly high
values under favorable conditions. In
various ways, voltages ranging from a
few thousand up to as high as 75,000
volts have been recorded, and in some
cases with large quantities of stored
charge ready to arc to ground. Sur-
prising as it may seem a person can
generate a stored charge in his body at
a voltage as high as 10,000 voits by
scuffing over a woolen rug on a dry,
cold day and upon discharge, can cause
a spark of sufficient intensity to light

Fig. 1—Typical distribution of static
charges on an automobile
a cigarette lighter or a gas jet. Even

this commonly known phenomenon can
be potentially dangerous.

A great many fires and explosions
are known to have originated from the
sparks resulting from high-voltage
discharges on gasoline trucks, oil
trucks, and carriers of explosives and
of other inflammable materials. Many
people are surprised to learn that an
empty gasoline truck, in which the
residual vapors are thoroughly ad-
mixed with air, is no less of an explo-
sion menace on highways than a load
of dynamite. Even the static-electric-
ity shocks from buses and automobiles
should not be considered lightly since,
in cases of impaired health, they have

®

RADIO TRAINING IN
GERMANY

radio opérators

seriousness.

Shown here are uniformed men in

a school for iraining aircraft radio

men, undergoing instruction in the

operdtion of direction finding equip-
ment

The fraining of
goes on with grave
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TELESCOPING ANTENNA operated with
S. S. WHITE Remote Control Flexible Shafts

This is another in the long list of remote control problems to which
S. S. WHITE Remote Control Flexible Shafts have supplied the
One shaft rotates the reel. The other, with a "push-pull”
action, extends and retracts the telescoping antenna sections. To-
gether they provide the smooth, easy operation characteristic of this
particular type of S. S. WHITE flexible shafting, designed and built

expressly for remote control.

answer.

The reel-rotating combination consists
of Shaft No. 150L46, Metalllc Casing
No. 169A6 and their respectlve end fit-
tings. It comes as a complete unit
which can be attached or removed in
a few seconds by means of the knurled
coupling nuts on each end. This com-
bination, available in any length, is
suitable for many other remote control
uses.

The push-pull shaft is No. 079RI. It is
not kinked or damaged when the an-
tenna is pulled up or
pushed down by hand.

FOR DETA"-S about S. S. WHITE Remofe Control

Flexible Shafts write for BULLETIN 38. If you're interested in shaffs
for Power Drives, ask also for Bulletin 1238. Our engineers will
gladly help you work out flexible shaft application details.

S.S. WHITE

The S. S. White Dental Mig. Co.

INDUSTRIAL DIVISION

Department E, 10 East 40th St., New York, N. Y.

Photos courtesy
of the Radiart
Corporation,
Cleveland,
Ohio

® Police Radio Transmitters and
Receivers

Broadcast Transmitters
Concentric Line and Fittings
High Frequency Antennae

Special Radio
specifications

Apparatus to

Literature and Prices sent on request

MODEL FD-9
FM MONITOR

MODEL FD-8
DIRECT READING
" FREQUENCY MONITOR

@ Provides direct reading of frequency
deviation

Temperature controlled crystal cham-
ber

Monitors four frequencies

Operates on any frequency—1500 to
50,000 KC

Accuracy of the monitoring frequency
is .002 per cent

Direct reading of Center Fre-
quency Deviation, with or
\sith'ouft Modulation. Single or
ual frequency operation crystal controtled for maxi-
Three ranges %1:) mealsuremenf—|000. mum ‘stability. Adjustable "Flasher ‘for Modulation
imi ig idelity Audio Moniter_Output 0 K
| 5000, and I0,0 CYCES Maximum Swing Indication. Center Frequency Devia-
* tion Range plus or minus 15 KC for general service.

Frequency Range 30 to 40 megacycles.

RADIO, INC.

CHICAGO, ILL.

DOOLITTLE

7421 LOOMIS BLVD.
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MAKING §
a MOLEHILL

out of a mountain . ..

Non-uniformity in thermostatic bi-metal quickly causes
a “mountain of trouble™ for any manufacturer—whether
his products are made for defense or commercial pur-
poses. And that’s why King-Seeley, the famous.manufac-
turer of indicators for automobiles, uses Wilco Thermo-
metals. lLike so many makers of products where tem-
perature control—or reaction from temperature change

plays a part, King-Seeley appreciates the importance
of personal executive supervision over their orders at
the Wilco factory.

And just as Wilco meets these exacting requirements
for thermometals; so does Wilco provide electrical con-
tacts of uniform high quality and utmost dependability.
The H. A. Wilson Co., 105 Chestnut Sr., Newark, N. J.

Branches:
Chicago & Detroit

CETRON

Known the world over
for their high quality

*

ELECTRONIC TUBES

and thorough dependability

Let Continental help you with your electronic
problems! We arc specialists in this field
and have an enviable record of accomplish-
ment.

Our facilities, engineering knowledge and ex-
perience make us particularly well fitted to
develop and produce electronic tubes of al-
most any type.

Your inquiry is invited.

CONTINENTAL ELECTRIC COMPANY

Merchandise Mart Factory
Chicago, Il Geneva, Il

been known to lead to serious conse-
quences.

The seat of generation of electric
charges that constitute the electrifica-
tion of a rubber-tired vehicle is at the
area of contact between the tires and
the roadway. This process of electrifi-
cation is that known as contact differ-
ence of potential. It is a most
interesting phenomenon about which
much yet remains to be learned. If
two substances, say two metals, are
placed tightly in contact, a redistribu-
tion of free electrons takes place within
them, and therefore a difference of po-
tential 1is established across their
boundary, which is the contact differ-
ence of potential. The substance which
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Fig. 2—Family of saturation curves for a
passenger car and a dumper truck

gains electrons becomes negatively
charged and the other, having lost
electrons, becomes positively charged.
The boundaries of the metallic sub-
stances are normally bombarded by the
free electrons in their attempt to es-
cape, a condition similar to the bound-
ary restraint imposed by surface ten-
sion against the escape of atoms of a
fluid. These contact voltages for metals
range from a few tenths of a volt to
about one volt. The surfaces that are
firmly in contact are actually separated
by distances of the order of molecular

T I' r
e
‘ [ Passenger Cor r ]
) '+_ | ——>5-ton dumper truck
| ———+—+++ -
| |

100 200 300 400 500 600 700 800
Tractive Efforts in Pounds at Rear Wheels

Fig. 3—Voltage-load curves made under
conditions simulating heavy grades taken
at constant speeds
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HOW'S YOU
VOLTAGE CONTROL?

No engineering laboratory can function
properly without a convenient means of
complete voltage control. In the Acme
Voltrol (available in portable and panel
mounting types) every requirement for vol-
tage regulations has been anticipated. Vol-
trol provides for complete manual control
over line voltage in stepless range from 0
to 135 volts. ot a resistant type regulator,
output voltage is independent of load.

Voltro!l is made by Acme,—leading manu-
facturers of Luminous Tube trans?ormers;
Fluorescent Lamp Ballasts; Radio and Tele-
vision transformers; Mercury Vapor Light-
ing transformers; Air-Cooled Power trans-
formers.

THE ACME ELECTRIC & MFG. CO.

31 Water St. Cuba, N. Y.

Acme <>k lzctu:ui

T R A NS F O RME

COILS

A COMPETENT and experienced or-
ganization devoted to the design and
manufacture of coil windings.
Paper interlayer sections—form wound
and bobbin wound coils.
Equipped for prompt production
on quantity or small orders.

REPRESENTATIVES
W. A. JORDAN PARAGON SALES CO.

295 Madison Ave., (C. H. Fryburg)
New ;o:';? N. Y. 402 Cherry St.,

Philadelphia, Pa.
GILBERT GISLASON A.J. LOEB SALES CO.
82 St. Paul St.,

1836 Euclid Ave..
Rochester, N. Y.

Cleveland, Ohio
MAGNETIC WINDINGS COMPANY

Sixteanth and Butler Streets EASTON, PENNA.
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proportions, approximately 1/100,000,-
000 inch or less. These orders of mag-
nitude are important because they de-
termine the values of voltages found
in static electrification. As the two
metals are separated, the stretching of
the lines of force between the positive
charges on one and the negative
charges on the other causes the voltage
between them to increase, tending to
reunite the separated charges. Being
free to move in the metal they move
to the last remaining point of contact
and the two metals lose all evidence of
charge.

In nonconductors, however, the elec-
trons are unable to move about freely
and therefore cannot move to other
points of contact. Therefore, they re-
main at the point where they originally
entered the material and constitute a
charge on that material.

The author describes a number of
tests with a pleasure car and a 5-ton
dumper truck, both on the highway
and on a dynamometer proving stand.
The results of these tests are shown in
Figs. 2 and 3. Figure 2 is a family of
voltage saturation surves for a Ford
car and a 5-ton truck. Figure 3 shows
the voltage-load curves for the passenger
car and the truck under conditions which
simulate the climbing of steeper and
steeper hills at constant speed.

Measurements have bzen taken of the
capacitance of pleasure cars with re-
spect to ground wherein the metal of
the car body is considered as one plate
of the capacitor and the earth the other,
with the dielectric or insulation be-
tween as a complex composite of the
intervening air and the rubber tires.
These values range from 500 to 650

WIRE COMMUNICA-
TION TAUGHT AT
FORT MEADE

Non-commissioned oifficers of the
29th Division take a course in wire

communications as part of their
reqular army training at Forl
Meade. Sgqgt. L. E. Luke, Sqt. Leon-
ard Keegin, and Corp. William Mill-
ward (left to right), are setting up
a field communication switchboard

100 Kc to 120 Mc

T

MODEL 1632

Dealer Net Price

$87.80

A Complete Range Signal Generator
. . . From 100 Kc to 120 Mc (IO
Bands) . . . All frequencies funda-
mentals . . . Continuous coverage of
standard broadcast ranges as well as
the new high frequencies for frequency
modulated and television receivers.
Direct meter reading in microvolts.
Positive vernier dial tuning control—
no backlash . . . Output available at
end of coaxial cable minimizes losses
and disturbance to circuit under test
. . . Operates from AC line 50 or 60
Cycles . . . Heterodyne detecter in-
corporated . . . Provision for external
modulation at audio or radio frequen-
cies . . . Permeability adjustment and
tubular air - trimmer capacitors used
throughout, assuring excellent accuracy
and stability of dial scale calibration
. . . Low resistance copper shielding.
Furnished in Rolled edge metal case,
15 x 9" x 63" . . . Dealer Net

Price . $87.80

Hrite for Catalog
Section 236, Harmon Avenue

. THE TRIPLEYT ELECTRICAL INSTRUMENRT- CO.

Bluffton, Ohio

-

131



TO BUILD SPECIAL
UNITS MORE EASILY

A DIAL DESIGNED FOR
INDIVIDUAL CALIBRATION

TYPE ACN DIAL
® Dial bezel acts as drilling
template.
® Blank scales for direct cali-
bration. ‘
® Index holes in pointer for
pricking calibration points.
® Scale removable without dis-
mounting mechanism.
® %Jmploys Velvet Vernier Drive
nit. b

A UNIT COMBINATION
OF COIL AND CONDENSER

TYPE AR-16 COIL & TMK CONDENSER

® Plug-in coils fit swivel mount.

® Air-spaced coils or plain coil
forms available.

® Low loss construction through-
out.

® Rigid condenser frame for
permanent calibration.

® Condenser mounts on panel,
chassis or standof ‘insulators.

® Condenser capacities to 9250
mmf,

AN INSULATED COUPLING
THAT WORKS AROUND
CORNERS

TYPE TX-12

® Isolantite insulation.
@ High quality flexible shafting.
@ Fits 14" shafts.

NATIONAL COMPANY, INC.
MALDEN
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micromicrofarads. For large trucks,

buses and large tank trucks, the ca- |

pacitance ranges between 950 and
1,500 micromicrofarads. The body
capacitance of a person is about 120
micro microfarads.

Assume that a truck having a capaci-
tance of 1,000 micromicrofarads and

charged to a voltage of 20,000 volts, to |

be touched by a person whose resist-
ance from fingers through his shoes to
ground is 20,000 ohms. The current
through his body is limited at the in-
stant of contact by his resistance to a
value of 1 ampere which reduces to %
ampere in about 20 microseconds and to
zero at about 60 microseconds, after
which the truck is discharged. How-
ever, a current of 1 ampere might be
dangerous even though of very short
duration and might prove fatal if it
should pass through the heart. For-
tunately, people are normally well in
sulated from ground by their shoes
which, when dry and soled with rubber,
may have insulation resistance as high

| as 100 megohms.

In conclusion the author discusses a
number of methods which have been
used in an effort to combat this danger.
None has been satisfactory because
they do not recognize the fundamental
method of generation of the electrifica-
tion or where it occurs or how the
charges are stored on the body of the

vehicle.
e o o

Shielding of R-F Ammeters

AN ANALYSIS of the shielding of radio
frequency ammeters is discussed in an
article by J. D. Wallace in the January
1941 issue of the Proceedings of the
I.LR.E. When r-f current measuring
instruments are operated at a point in
a circuit at high radio-frequency po-
tential with respect to ground or to other
near-by low-potential objects, there is
introduced an error due to a current

| Hearer Thermocouple ||
-

- > [
| |
R-F Ammeter ‘
| @ Load I
Source df radio !
frequency power |‘
N — |
—

Fig. 1—Circuit showing use of a

meter on the high side of an r-f load

which goes through the various parts
of the instrument, including the ther-
mocouple. In the circuit shown in
Fig. 1 the instrument will effectively
indicate as though the load were shunt-
ed by a small condenser. This hypo-
thetical capacitance is termed the ef-

| fective heater capacitance and the stray

current indicated by the instrument will
be designated as the heater charging
current.

By means of the circuit shown in
Fig. 2 a direct measurement of the
heater charging current in an instru-

ALLIED . ... TYPE H RELAY

® An efficient high frequency relay de-
signed for antenna change-over, switch-
ing of band. crystal or tank circuits,
and many other applications.

® Insulation is Alsimag. Contacts are
Y4" silver with wide spacing sufficient
to handle 15 amperes at 110 volts A-.C,
and 7 amperes at 110 volts D-C non-
inductive. Contacts available in 2-pole
double-throw. Coil operation can be
had from 5 volts to 250 volts A-C, and
from 1 volt to 125 volts D-C.

® Allied’s complete line includes re-
lays for all communication and elec-

tronic uses. Write for latest literature.

Stocked by leading radio equipment and
electrical jobbers.

ALLIED CONTROL cO.,
227 FULTON STREET

INC.
NEW YORK CITY

STEEL ENCLOSURES

For Radio, Communication, Elec-
trical and Industrial Equipment;
instrument housings, etc.

SPECIALLY FABRICATED

Transmitter
Cabinets

Relay Rack
Covers

Relay Racks
_Chassis
And Various

Enclosures

Die Costs Can

be Reduced by

Our Numerous
Stock Dies

KARP METAL PRODUCTS CO., INC.

126-30th Street Brookiyn, N. Y.
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ment may be obtained. Only one side
of the circuit to the instrument under
test has a metallic electrical connec-
tion to the source of r-f power and the
circuit is completed through the effec-
tive heater capacitance path of the
instrument. By use of this circuit no
load circuit is associated with the in-
strument and no load current flows
through it. Accordingly, the only read-

— —— — —

Tuned Instrument
clireuit = - under fest
Source 3 -
of radio
} frequency
Roern T \ RF |
s A Ammeter
-
Transmission - [
line

Lo - I} |
Fig. 2—Circuit for measuring heater
charging current

ing which can occur on the instrument
is due to its heater charging current.
Obviously, it is necessary to connect the
source of voltage to the low potential
terminal of the instrument to avoid
measuring the charging current asso-
ciated with the other metallic parts of
the instrument.

Figure 3 shows the structure of an
instrument shield which has proved
effective for the purpose of limiting |
heater charging current. An enlarged

RTevARRA RIS,

| o=

Fig. 3—Method of shielding an r-f
meter to limit heater charging
current

aperture is provided for making the
other terminal accessible for connec-
tion into a circuit. The shield itself
does not completely screen the inner
mechanism of the instrument, but its
shielding properties are augmented by
the internal parts in a manner that t_he
gensitive actuating members are quite
well enclosed. The use of shields on |
instruments in the cases whgre hlgh

potential errors are of appreciable size ‘
has made it possible to make measure-

ments with fairly small errors. |
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SILVER .

PALLADIUM

HARD ALLOYS FOR CONTACTS

PRECIOUS METAL IN ALL FORMS AND ALLOYS FOR
RADIO, ELECTRICAL, AND CONTROL EQUIPMENT

Foil Strip Fine Wire
Discs Gauze Wollaston Wire
Contacts Tubing Thermocouple Wire

SILVER BRAZING ALLOYS — SOLDERS — FLUXES
*

The American Platinum Works

N. J. R. R, AVE. AT OLIVER ST.

EST. 1876

Newark New Jersey

WRITE DEPT. "L" FOR INFORMATION

PLATINUM

@ There is no substitute for experienced engineering in the design
of better standard signal generators. The Model 65-B represents
the collective experience of our engineering organization over the

past eleven years.

Our Standard Signal Generators cover the range from 75 ke to

beyond 400 megacycles—uwrite for circulars.

MEASUREMENTS CORPORATION
AL

BOONTON NEW JERSEY
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QUALITY

IS NEVER AN ACCIDENT

... It is always the result of firm intention, of RADIO TUBES

sincere effort, of intelligent direction and skill-
ful execution! QUALITY represents the wise
choice of many alternatives and the cumulative
experience of many craoftsmen. It shows—after
necessity has been satisfied—the success of a
determined purpose.

Applying this standard, it is not difficult to under-
stand why "HYTRON" has come to be a synonym for
"QUALITY" when it comes to radio transmitting and
receiving tubes.

A continuous recora of over 20 years' experience in
the exclusive manufacture of radio receiving tubes
is no accident either. 1t proves that the determined
purpose of the Founders to produce the best within
human limitations, is recognized and appreciated!

Government specifications

Whether your receiving and transmitting tube re-
quirements are for standard commercial tubes or
must meet Government specifications, Hytron has
both the facilities for making and testing such tubes.
At the time of this writing, tens of thousands of both
Hytron receiving and transmitting tubes are used in
Government service.

Hytron has a complete line of instant-heating R.F.
beam tetrodes and twin triodes, graphite-anode tri-
odes, ultra-high-frequency triodes, mercury-vapor rec-
tifiers, indirectly-heated R.F. beam tetrodes, and cer-  [Coramic.based
amic-based Bantam GT receiving types. BANTAMS

HYTRONIC LABS. —HYTRON CORP.

New Derby and Lafayette Sts., Salem, Mass.

HY615 $2.00

CONSTANT LABORATORY CHECK on RAW MATERIALS
is anly ONE of HUDSON WIRE’S TESTS for QUALITY

IR o

3 % e

You are assured of a constant source of wire that always meets or
exceeds your specifications when it comes from the Winsted Division of
Hudson Wire Co. Continual checking and testing from the raw material
stage through the exacting control processes gquaraniee the perfect uni-
formity you need. And with Hudson Wire's new coating method that adds
great dielectric strength you are certain of getting the finest enameled wire

available.

Our engineering and design facilities are
at your disposal-—details and quotations on
request.

WINSTED CONNECTICUT
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Ballistic Speedmeter

A SPEEDMETER in which a ballistic gal-
vanometer serves as the indicating and
recording element is described by Her-
bert J. Reich and Hershel Toomim in
an article entitled “A Ballistic Meter
for Measuring Time and Speed” in the
February 1941 issue of the Review of
Scientific Instruments. A current is
caused to pass through a thyratron tube
and a ballistic galvanometer during
the time a moving automobile passes

mli
‘ Sig FG.65 )
53) ‘ vL Sy
r.é' 45VE
=31 .
123 Ballistic
=11 recorder
? 5000a(5000n
| i at W s
(5 L ) huf
i — L

Fig. 1—Circuit of the ballistic speed-
meter

between two fixed points. Either pho-
totube relays or mechanical switches
can be located at the fixed points to
operate the circuit. The mass of the
moving element in the galvanometer
was increased so that one-quarter of
its natural period exceeded the long-
est time to be measured. With a mov-
ing mass of about § pound and a spring
tension such that the period was two
seconds, the graph of time intervals
versus deflection for a constant current
corresponding to an automobile speed
over a 15-foot interval at 20 miles per

[oocooooooooooooooooo-oooooo‘oooooooooo mph
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Fig. 2—Typical record of the speeds
of automobiles passing the ballistic
speedmeter

| hour is approximately 0.61 second. The

| circult of this speed meter is shown in

| Fig. 1.

l After considerable experimentation,
a heated recording stylus moving on
waxed paper was used because of its

| neatness and simplicity. Since the

stylus traveled over the paper at a

fairly high velocity, it was necessary

that it be made to ride very lightly on

a taut strip. Figure 2 shows typical

test results as recorded under normal

traffic conditions on a city street.

Switch S, is actuated by the moving

element of the galvanometer to prevent

acceptance of another indication until

the stylus of the recorder is at rest.
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We trust no one else with any of the pro-
cesses that go into the manufacture of B-H
Sleeving and Tubing. Every step — from

original braiding to final finishing is
under our complete control. We are solely

Scanning Theory

THE FUNDAMENTAL THEORY of scanning
is presented in a highly mathematical
article by S. Sabaroff in the May 1941
isue of the Jowrnal of the Society of
Motion Picture Engineers. The theory
of one dimensional and two dimensional
scanning is developed to a point where
it may be used in certain scanning
operations. Also discussed is a three
dimensional theory in which the probe

Model D220

WIDE RANGE
HIGH FIDELITY

responsible for the quality of every foot

of B-H.

FLEXIBLE
VARNISHED TUBING
MAGNETO TUBING

SATURATED SLEEVING

FIBRE GLASS TUBING
& SLEEVING

So if your specifications are exacting as to
size, dielectric strength and flexibility we
would like to show you how B-H products
can meet them.

WRITE FOR SAMPLES

SOt

Bentley, Harris Mfg. Co. "yt

CONSHOKOCKEN, PENNA.
CHICAGO OFFICE 440 W. Huron St.

may be thought of as a speck moving
about in the region under investigation,
and equations are developed so that a
complete three dimensional scanning
theory can be built up by their use.
Examples of the use of the developed |
theory are given in two appendices.

MOVING COIL
MICROPHONE

Correction

IN THE APRIL ISSUE OF ELECTRONICS
the editors inadvertently omitted the
name of Mr. Lester Levy who collabor-
ated in obtaining the measurements for
the article “A Simple Television Pream-
plifier’>. Equipment for the measure-
ments was made available through the |
courtesy of Radio Receptor Co.

RELAYS!
by STACO

Double unit crossover sys-

tem with two dynamie
| generators . . . each with

specific frequency cover-

TYPE RBA-1: 110v. AC—SPST .(double-break) || age providing three types

—3/16” pure silver contacts—large contact
spacing—Bakelite insulation—screw terminals

—ball bearing pivot—compact—$1.65 list. | Of response . . . fll]l range

If your relay applications include: [ or low or hlgh by means
e RADIO FREQUENCY

e SOLENOID

e HIGH VOLTAGE

e BURGLAR ALARM -
e MERCURY SWITCH

e PHOTO ELECTRIC

e CALL SYSTEMS [
e TIME DELAY

e PIN BALL

e MODEL TRAINS ETC.
e GENERAL CONTROLS
e ALL OTHERS ‘

Write or Wire for data and prices

STANDARD ELECTRICAL PRODUCTS CO.

418 First Ave., N., Minneapolis, Minn.

of a selector switch on the

microphone.
Instead of following the usual prac-

| tice and putting their x-ray tubes

in an oven in the evacuating proc-

ess, engineers of the General Elec- |

tric X-Ray Corp. built the oven

around the tube. A multi-section

million-volt x-ray tube is shown i

here being baked at 500 degrees

C., within a section cylindrical elec-

tric oven mounted vertically around

the tube. Z. ]. Atlee (left) and [

H. W. Brackney are shown with

| the tube in the Chicago plant | i |
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Catalogue muailed on request

AMERICAN MICROPHONE CO., Ltd.

1915 So. Western Avenue

LOS ANGELES, CALIFORNIA
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THE INDUSTRY IN REVIEW

News

+ Exports of electrical equipment for
the month of March were valued at
$12,587,564 compared with $10,919,912
for February and $12,971,734 for March
1940, according to the Bureau of For
eign and Domestic Commerce, Depart-
ment of Commerce, Washington, D. C.
First quarter 1941 shipments to foreign
markets were valued at $36,507,516, in-
creases of 6.4 and 48.0 per cent com-
pared with the corresponding totals of
1940 and 1939 of $34,321,681 and $24,-
672,867, respectively. Radio apparatus
sold abroad in March was valued at
$2,431,183 compared with $1,705,597 for
the previous month, an increase of
42.5 per cent. Radio receiving sets sold
to foreign customers in March 1941
were valued at $1,106,586, an increase
of 32.8 per cent from the February
figures of $833,248. Exports of trans-
mitting sets, tubes and parts were re.
corded at $493,652 in March 1941, one
of the heaviest months in recent years,
and an increase of 25.9 per cent from
the February total of $392,147. .Tele-
phone and telegraph apparatus, with
parts for same, were valued at $401,086
in March compared with $369,417 in
February, an increase of 8.6 per cent.

+ The 50-kilowatt frequency modula-
tion station at Paxton, Mass. (owned by
Yankee Network of Boston), formerly
having the call letters of W1XO0J will
now be known as W43B . . . Effective
as of May 15th, station WING, Dayton,
Ohio, has become a Basic Blue outlet of
the Blue Network of the National
Broadeasting Company. WING has
been a Basic Red and Blue supplemen-
tary outlef.

4 The General Eleetrie Company sus-
pended its 18-year old employees Sav-
ings Plan and put into effect a Defense
Savings Plan to encourage its 105,000
employees to purchase United States
Savings Bonds. Under the new plan
all G-E employees may authorize the
company to make deductions from their
earnings for the purchase of bonds on
a weekly, semi-monthly, or monthly in-
stallment payment basis E.J
Thomas has been appointed engineer
of the specialty transformer depart-
ment and R. H. Chadwick has become
assistant to the manager in charge of
engineering at General Electric Com.-
pany’s Fort Wayne Works.

+ Walter L. Brown of Huntington, W.
Va., took office as vice-president and
general counsel of the Western Elee-
tric Company, according to an an-
nouncement by C. G. Stoll, Company
president. He succeeds T. Brooke Price,
who becomes general attorney of the
American Telephone and Telegraph

136

Company. Mr. Brown, who was elected
to Western Electric’s board of directors
a few weeks ago, also succeeds Mr.
Price as general counsel for Electrical
Research Products, Inc., and other
Western Electric Subsidiaries .
T. E. Shea, engineering viee-president
of Electrical Research Products, Inc.,
has been granted an indefinite leave
of absence to participate in important
studies for the National Defense Re-
search Committee. Dr. E. M. Honan of
the Hollywood office will direct the
motion picture engiaeering activities
during Mr. Shea’s absence.

+ A radio log book which lists the
newly assigned frequencies of all do-
mestic stations and contains non-
technical information for short-wave

enthusiasts has been prepared by the
RCA Manufacturing Company. The
book is being released through RCA
Tube and Equipment Distributors
throughout the country. This 32-page
book includes the latest frequency
modulation and television assignments,
and serves as a guide to all standard
United States and Canada broadecast-
ing stations.

4+ Over thirty members of the Chicago
Chapter of the Veteran Wireless Oper-
ators Association attended a dinner
at the Lake Shore Athletic Club in
that city to discuss their part in na-
tional defense and to further the prog-
ress of the Chapter. The retiring
chairman, George I. Martin of R. C. A.
Institute, presented a life membership

PLEXIGLAS FOR X-RAY TRANSFORMERS

Plexiglas windows are used in new Westinghouse x-ray transformers. Through
these small windows engineers can observe the operation of the four rectifier
tubes immersed in oil and located under the cover of the transformer. [f any
of the four rectifiers or valve tubes are burned out or if other abnormal operating
conditions in them occur, these can be easily checked by quick visual examina-.
tion, for the Plexiglas permits the operator to see into the heart of the trans-

former.

Plexiglas is unatfected by oil, and resists breakage in service. The

plastic is cut' to size with wood saws and cemented into position in a simple

sturdy oil-proof mounting.

Plexiglas is available from the Roehm and Haas

Company, 222 West Washington Square, Philadelphia, Pa.
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to the new chairman, W. J. Halligan
President of The Hallicrafters com-
pany. Plans were formulated for fu-
ture meetings to be held at regular
intervals.

*

Literature

Multivibrators. The theory and oper-
ations of multivibrators is discussed
in the Research Worker available
from Aerovox Corp., New Bedford,
Mass. Three diagrams and a chart of
grid resistance in ohms are also in-
cluded.

Remote Controls and Kits. Crowe
Name Plate & Manufacturing Com-
pany, 3701 Ravenswood Avenue, Chi-
cago, have issued Bulletin 237 cover-
ing remote controls and kits for auto-
mobile radios. The various kits and
controls may be used in connection
with most auto radio sets.

Plastic Tone Arms. Plastics News, a
house organ available from Durez
Plastics & Chemicals, Ine., 122 Walck
Road, North Tonawanda, N. Y., con-
tains an article in the Mareh 1941 is-
sue on plastic tone arms made of
Durez.

Antenna Manual. Arthur H. Lynch,
member of Veteran Wireless Operators
Association, and charter member of the
Institute of Radio Engineers and the
Radio Club of America, is the editor of
the 1941 edition (No. H-4) of “Antenna
Manual” which sells for twenty-five
cents and is available from Premax
Products, Division of Chisholm-Ryder
Company, 41-R Highland Avenue, Ni-
agara Falls, N. Y. The manual is in-
tended as a complete and authoritative
treatment of antenna design, construc-
tion and use for amateur, public and
commercial service. Subjects covered
in the book include rotary beams, verti-
cal radiators, frequency modulation an-
tennas, marine antennas, vertical
beams, extended double zepp, commer-
cial antennas, police antennas and a
story of the antennas used at W2USA
(New York World’s Fair).

Resistor and Control Data. New and
revised engineering data sheet$ are
available to engineers, designers and
manufacturers from Clarostat Manu-
facturing Company, Inc., 285 North 6th
Street, Brooklyn, N. Y. These data
sheets provide concise information on
a variety of resistors, controls and re-
sistance devices.

Receiver and Receiver-Transmitter. A
four-page bulletin available from Air
Associates, Inc., Bendix, N. J., contains
illustrations and a description of type
BR-3 receivers and type BR3-T re-
ceiver-transmitters for airplanes. Also
included is installation specifications
for the Series DR-3 radio system.
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POWERSTAIT

REG, U.S. PAT. OFF.

THE QUALITY VARIABLE

TRANSFORMER FOR CONTROL
OF A.C. POWER r

SEND FOR NEW 12.-PAGE BULLETIN 149

© SMOOTH CONTROL — output voliages can be ad- i / ) /
justed to within fractions of a volt of desired values, (. f‘; /

e HIGH EFFICIENCY —a 7.5 KVA unit has a no-
load loss of only 40 watts.

® CONSERVATIVE RATING — POWERSTAT transformers are RQ'&‘-@‘P
rated at 50 degrees Centigrade temperature rise at continuous
maximum full load rated current.

e GLASS-FORMVAR INSULATED WIRE
e EXCELLENT REGULATION
e LOW COST PER KVA

Standard POWERSTATS are available to operate on single or
three phase for 115, 230 or 440 volt circuits. Full voltuge range
types are available in capacities up to 25 KV A. Line voltage cor-
rection types are available in capacities up to 75 KV..

Used by leaders in the manufacturing and communications
industries, and in the Government services.

POWERSTAT TYPE 1126 [illustrated) Single Phase—2 KVA
Input: 115 volts, 50/60 cycles. Output: 0 to 135 volts
Net Price: $34.00

SUPERIOR ELECTRIC CO.

33 HARRISON ST. BRISTOL, CONN.

TYPE 1126

ﬂ;.

PATCH CORDS-—
‘ JACK PANELS

PATCH CORDS — PLUGS

These cords and
plugs are built
to take abuse.
Cords are
heavy., reen-
forced at ends.
Unique con-
struction of plugs not only makes cords easily replaceable, but provides for the rugged-
ness which is so necessary. They will fit any standard jack panels. Standard color, black.

Type Cord Length Price Type Cord Length Price

PJ-11 1 ft. List $5.40 ea. PJ-15 5 ft. Lisf $6.00 ea.

PJ-12 2 ft. List 5.50 ea. PJ-10 10 ft. L!si 6.75 ea.

PJ-13 3 ft. List 5.65 ea. PJ-1 Plug only List 2.25 ea.
e *

PANELS

These panels have standard jack spacing for use with any double plug. Mounting holes

tit all standard jacks. Pairs are so spaced that plug cannot be inserted incorrectly.

Panels are of solid laminated Phenolic. Slotted brackets for mounting. Fit standard

19" relay rack. Improved designation strip included. Panel width: double row (48 jacks)

21/’"; Single row (24 jacks) 134"

PJ-31, as illustrated—$5.45 PJ-33, single row—%4.75
PJ-31 panel with 48 PJ-118 jacks {normal contact) assembled—$29.20

Write for quantity discounts. Latest transformer catalog sent upon request.

AUDIO DEVELOPMENT CO. ILEGSIA%Ae
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IABORATORY TESTERS

“Precision” manufactured to ‘‘Precision” standards of accuracy, workmanship and
materials to give lasting satisfaction under the most exacting conditions of service.

NEW SERIES 834 2iwralSeun Seoven

COMPACT CIRCUIT TESTER
6000 Volts © 600MA e 5 Megohms e 70 DB

6 AC—6 DC—6 output voltage ranges to 6000 volts © 4 current
ranges to 600 MA @ 3 self-contained resistance ranges to 5 megs
® 6 DB ranges to +70 DB @ All 1% multipliers and wire wound
bobbins ® Size 7" x 415"

An incomparable value at only $17.95 net

SERIES 854-Jy%

20,000 ohms per volt Super-
Sensitive Industrial Circuit §
Tester—provides complete AC §
and DC circuit analysis to |
6000 volts AC and DC e 70 |
DB e 60 AMPS. AC. e 12
AMPS D.C. ® 60 Megs ® Com- |
plete with battery and test

$65.95 net

x 3" overall.

leads

WRITE FOR “PRECISION” CATALOG 4!1-E describing more than 40 radio and electrical test
equipment models . . . Tube Testers, Combination Tube and Set Tesiers, AC-DC Multi-range

TN LEMENT

INDUSTRIAL - LABORATORY * RADIO - TELEVISION

PRECISION APPARATUS COMPANY @ 647 KENT AVENUE e BROOKLYN, N. Y.
Export Division: 458 Broadway, New York City, U.S.A. Cable Address: Morhanex

Mathematics made plain—and easy-to-learn—and
amusing!

LIVING
MATHEMATICS

By R. S. Underwood
and Fred. W. Sparks

Texas Technological College
365 pages, 6x9, $3.00

T'hat is the purpose, completely real-
ized, of this new mathematics text.
The authors begin (with a humorous
story) right on the edge of the Un-
known where arithmetic can no longer
show the way. After a thorough course
in algebra they take you on a survey of
the highlights of trigonometry, analytic
geometry, more advance algebra, and
calculus, with a seasoning touch of the
theory of numbers. The stvle is light,
the explanations are detailed and the
book makes highly interesting reading.

ERE s just the book for: Those who

have met with initial failure in trying to

master the intricacies of the subject;

and now, as adults, can be expected to make

real headway when the subject is presented
as a fascinating pastime.

Those who ‘took to it’ readily when first

SEE IT 10 DAYS—MAIL THE COUPON

on orders accompanied by remittance.)

Name

Address

City and Srate
Position .

Company S o
(Books sent on approval in U. &.
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McGraw-Hill Book Co., Inc., 330 W. 42nd St.,, N. Y. C.

8end me Underwood and Sparks—Living Mathematics for 10
days’ examination on approval. In 10 days I will send $3.00,
plus few cents postage, or return book postpaid. (Postage paid

and Canada only.)

presented; and now wish to pick up the
threads and go on to higher mathematics,—
the calculus and number theory.

In this book you will find drama, zest,
humor, surprise, challenge and human inter-

est. S )
"{«’7“’”’—7"4/‘/— f
N Nﬂvw‘\\‘ ‘ Y /4
b oWl
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Permanent Magnet Manual. Available
from The Indiana Steel Product Com-
pany, Valparaiso, Ind.,, is Permanent
Magnet Manual (No. 2) which covers
permanent magnet applications in radio
and sound equipment, generators and
motors and control equipment.

Dial and Jewel Pilot Light Assembljes.
Dial and jewel pilot light assemblies
and parts are illustrated and described
in a catalog available from Drake
Manufacturing Company, 1713 West
Hubbard Street, Chicago. Also included
is information on required voltage and
lamps; jewel colors; type of mounting;
complete measurements; and a price
list for each type of assembly as well
as for individual parts.

Government Bulletin. “Farming Out
Methods” is the fifth of a series of
bulletins prepared by the Labor Divi-
sion of the Office of Production Man-
agement, Washington, D. C. The series
is designed to speed up defense pro-
duction by describing practical methods
by which 1idle machinery and idle
skilled “workers may be brought to-
gether, in cooperation with the pro-
gram carried out by the Defense
Contract Service. The new bulletin
contains information for Government
purchasing agents, prime contractors,
sub-contractors, etc.

Frequency Modulation Permit List. An
up-to-date list of all frequency modula-
tion construction permits issued, as well
as applications still pending, has been
prepared by I'M Broadecasters, Inec., 52
Vanderbilt Avenue, New York City.

Metco Metallizing Process. To de-
scribe the field of application where the
Metco Metallizing Process can be ad-
vantageously used for rehabilitating
worn shafts and other rotating ma-
chinery, as well as protecting metal
surfaces against corrosion and other
chemical attack, Metallizing Engineer-
ing Company, Inc., 21-07 41st Avenue,
Long Island City, N. Y. has issued a
new 16-page bulletin (No. 42) entitled
“Metco Metallizing Equipment and the
Metallizing Process.” Also described is
type 2K metal spraying gun and stand-

| ard type E gun.

' Recording

Instruments. Improved al-
ternating and direct current ammeters
and voltmeters for general use are de-
seribed in Catalog Section 43-414 avail-
able from Department 7-N-20 of
Westinghouse Electric and Manufac-
turing “Co., East Pittsburgh, Pa. In-
cluded are switchboard, portable, wall,
and socket types. Special attention is
given to application. Operation and
construction details are explained.

Panclboards and Steel Products. A
four-page bulletin available from Fal-
strom Company, Passaic, N. J. illus-
trates the various types of instrument
panels available from them. Another
four-page bulletin contains illustrations
and descriptions of fabricated metal
products made of either steel, alloy,
copper, aluminum, brass, ete., for all
industries.
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Public Address Catalog. A new 48-page
catalog devoted exclusively to sound
equipment and including the new La-
fayette line for 1941-2 has been issued
by the Lafayette Radio Corp., 100
Sixth Avenue, New York City. Included
in it are illustrated listings of some 25
amplifier models and approximately 75
completely coordinated sound systems,
plus expanded lines of accessories, re-
corders, intercommunication equipment
and custom-built systems for school, in-
dustrial and other specialized applica-
tions.

Selecting a Sound System. Allied
Radio Corporation, 833 West Jackson
Boulevard, Chicago, have available a
new 1941 Spring and Summer catalog
which is intended to help in the selec-
tion of public address equipment. An
easy-to-understand chart covers equip-
ment for churches, schools, auditoriums,
outdoor meetings, ete. Information is
given for computing the area to be
covered in square feet, wattage re-
quired in the amplifier, size and make
of speakers needed, and the type of
baffle to use. An explanation of public
address components is provided with
each type of equipment being summa-
rized for the most effective use.

New General Electric Bulletins. The
following bulletins are available from
General Electric Company,
tady, N. Y.

Bulletin GEA-3315B contains a list
of radio transmitting tubes and new
prices effective in March.

“How to Plan an F-M Station”
(Bulletin GED-91) is a fifteen page
reprint from the February, 1941 issue
of F-M Magazine. It gives an outline
of the requirement and cost of in-
stalling and operating a frequency-
modulation broadcast studio and 1,000-
watt transmitter.

Bulletin GEA-3571 describes the G-E

plugging control system, It tells what |
makes up the plugging control equip- l
ment (type CR2962) and illustrates |

and describes the plugging switch. The
last page of the bulletin is devoted to
eight different ways of applying the
plugging switch.

Multiple-operation arc-welder sys-
tems for manual or machine welding
with metallic or carbon electrodes is
described in Bulletin GEA 569F. Rat-
ings, dimensions and weights are in-
cluded.

The subject of Selsyns (a G-E trade-
mark for self-synchronous apparatus)
for remote signaling, control and indi-

cation is treated im bulletin GEA-2176. |

“More For Your (Control Dollar”
(Bulletin GES-2456) is a booklet which
contains success stories on control for
important motors.

General Catalog.
general catalog available from Trum-
bull Electric Manufacturing Company,
Plainville, Conn. It contains complete
descriptive information, details of con-
struction and application and general
dimensional data on electrical control .
equipment manufactured by Trumbull. |
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Whether it’s I VA for an instrument or 10 KVA
for a production line—here’s constant, stable volt-
, even though the line voltage varies ds much a8

They are fully automatic and instantaneous in operation-—have no moving

parts—require no maintenance—and are self-protecting against short

circuit.

product, or incorporate i

economical. Standard de
special specifications.

that every test will be made under identical line conditions.

You can build a2 SOLA CONSTANT VOLTAGE TRANSFORMER into your

t in your production line or laboratory and know
Compact—
signs are available, or units can be built to your

SCLA ELECTRIC COMPANY, 2525 Clybourn Ave., Chicago, Iil.

oL A

in the
quency

8,000 d

. - N{ il )
*MICROMETER FREQUENCY METER —
type, band-spread, AC or DC operated in
monitor one or a dozen local transmitters, a
up to 56 mc., with accuracy 0.01%. Write for complete
details.

LAMPKIN LABORATORIES

BRADENTON, FLA.

dial with Veeder counter—total range

frequency.

MFM* is typified by the fre-
control — a fifty-turn, 4-inch

ivisions, readable to 0.003% in

a heterodyne
strument. Will
ny frequencies

Trumbullist is a |

ILAMENT

Dependability ... Uniformily

Il

WILBUR B.DRIVER CO.

NEWARK, NEW JERSEY
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MATERIALS — Springs of all metals,
purchased only from approved sources
working to Hunter specifications and
test inspected. A complete range of
sizes of all spring materials carried in

stock to insure prompt delivery.

DESIGN AND SPECIFICATIONS—En-
gineering department of capable and
experienced personnel determines in
advance the proper size, type and de-
sign of spring to meet each customer's
requirements and thereby insures cor-

rect performance of springs.

PRODUCTION equipment includes
modern automatic coilers for wire sizes
.004" to .250" diameter.

ment produces springs up to a maxi-

Other equip-

mum wire size of .625" diameter. |In
addition to 4-slide and high speed
presses, complete equipment is avail-
able for performing all operations in-

cidental to spring manufacture. Small

HUNTER PRESSED STEEL CO.;LANSDALE, PA.
Torsion « Flat

orders are handled by a specially equipped de-

partment. Standard finishes available are Pen-
trate, Japan, Cadmium, Nickel, Copper and
Silver Plating.

INSPECTION facilities, to verify the meeting of
physical and test specifications and tolerances,
include load testing equipment with capacity
ranging from grams to tons. Rockwell, torsion
and magnaflux {seam detection) inspection are

used as required.

EXPERIENCE covers twenty years of practical
spring making combined with the most advanced
engineering practice of spring design. The re-
sults are satisfied users of Hunter Springs in over
three hundred distinct types of industry.

"Hunter Springs
are ENGINEERED Springs"

Also Wire Forms and Metal Stampings

radio parts.

ZOPHAR

130-26th St.

WAXES « COMPOUNDS for
ELECTRICAL INSULATION

Zophar offers prompt service on Insulating Compounds for
a wide variety of electrical applications, including:

. insulation for CONDENSERS, TRANSFORMERS, COILS, power
packs, pot heads, sockets, wiring devices, wet and dry batteries, etc.
Also WAX SATURATORS for braided wire and tape.

Special compounds made to your order.

FOUNDED

WAXES for

MILLS INC.

Brooklyn, N. Y. .

1846

VACUUM-TUBE

179 pages—I113 illustrations—S$1.50
CHAPTER
V-T Voltmeters 11
meters

1V

VOLTMETERS

HEADS: I-—-Fundamentals of
-Diode V-T Volt-

111 -Triode V-T Voltmeters

! Slide-Back V-T Voltmeters .. V- -Rec
tifler-Amplitier V-T Voltmeters
Tuned V-T Voltmeters VII-

V1
A-F and

Logarithmic V-T Voltmeters VIt
Measuring D-C Voltage, Current and Resist-

ance

IX-—Design and Construction

X—Calibration and Testing . . . XI-
Applications of the V-T Voltmerter .

» Com

mercial V-T Voltmeters Bibliography.

JOHN F. RIDER Publisher,

FOURTH AVENUE,

404

Inc. s
‘ v NEW YORK CirtY
Export Division: Rocke-International Elgc. Corp., 100 Varick $1., N. Y. C. Cable ARLAB

'New Products
,‘ Push-Pull Vibrators

{ g
PUSH-PULL VIBRATORS, available from

| The Turner Company, Cedar Rapids,
Iowa, employ new engineering ad-
vancements designed to give smoother
operation and longer life. The usual
stock assembly has been eliminated.
A continuous metal frame gives a dual
magnetic path. The magnet or driving
coils are nearly twice as large as in
ordinary units and give greater driv-
ing force. When the air gap between
the points is increased from two to ten
thousandths of an inch the vibrators
will continue to start and operate satis-
factorily until all of the tungsten is
worn off the points. A vibrator man-
ual is available from the manufacturer.

| Lightweight Mobile Amplifier

THORDARSON ELECTRIC Manufacturing
I Company, 500 West Huron Street,
Chicago, Illinois, have available a 20-
pound, 12-watt mobile amplifier which
operates from a 6-volt storage battery
and which was designed to simplify
public address problems. The unit
measures 133x73x7% inches.  Sev-
eral output impedances are available
by adjusting a simple rotary switch
selector, and a standby switch is pro-
vided which allows instant operation,
when the switch is turned on, without
waiting for the tubes to heat up.
Extra heavy battery cables are sup-
plied with clips for easy connection
to the battery. The unit may be used
with either a 6-volt or spring wound
phono motor and turntable for record
reproduction. Distortion is less than
5 per cent. Although the unit was de-
signed for police cars, fire fighting
equipment and sound trucks, it may
also be used on military drilling fields,
athletic fields and parade grounds.

Four-Pole Relay

A FOUR-POLE DOUBLE-THROW relay is
the newest addition to the line of type
“C” relays manufactured by the G-M
Laboratories, Chicago. One of the
features of G-M type “C” relays is pre-
cise machine assembly of parts, which
makes for economical quantity produc-
tion. Self cleaning wiping action of
the contacts and long electrical and
mechanical life are other features.
Operating voltages under normal con-
ditions range from 2 to 230 volts alter-
nating current and 2 to 125 volts direct
current. Normal contact capacity is
10 amperes on non-inductive alternat-
ing current loads but special contact
materials for specific applications may
permit the control of considerably
higher current. Overall dimeasions of
the four-pole relay are 29/16 inches
long, 2% inches high, and 2§ inches wide
for normal application.
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A Precision Crystal
Secondary
FREQUENCY STANDARD

THAT HAS BEEN
“"Designed for Application”

A precision frequency standard capable of
being adjusted to WWYV or some other
primary standard and putting out uniformly
accurate calibrating signals with 10, 25, 100,
1000 KC intervals. Uses the new GENERAL
ELECTRIC No. 18A 1000 KC crystal having
a frequency temperature coefficient of less
than one cycle /Mc/C°. The crystal is sealed
in Helium in a standard metal tube envelope

The self-contained AC power supply has
VR150-30 voltage regulator tube.

In addition to oscillator, multivibrators,
and harmonic amplifier, a built-in mixer
with phone jack and gain control on panel
is incorporated.

JAMES MILLEN
150 EXCHANGE ST.

MFG.CO. Inc.
MALDEN.MASS.

M

NO ENGINEER

whose work takes him into
the field of sensitive élec-
trical devices can say—to-
day—that he is thoroughly
grounded unless he “knows
his electronics.”

Because electronic cir-
cuits more and more are
getting into industrial
work as an automatic
hand, an automatic eye, a
new means of generating
heat, etc., etc., they have
hecome the background for
a new cycle of industrial

progress.

Are you trying to
get along without
ELECTRONICS? Better

subscribe today!
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Light Source and
Photocell Housing

GENERAL CoNTROI, CoMPANY, Cam-|
bridge, Mass., announces type PR-3
light source and photocell housing,
which is compact, rugged, splash-proof
and easily installed and adjusted. A
two-inch tube makes up the main body
of the housing and an additional two-
inch extension is provided for the lens
tube which is optically grounded and

polished and has an aperture of f/1.
A removable standard BX squeeze con-
nector is provided. The unit may be
mounted on a 3-inch pipe or conduit
and accommodates the type 924 end-
type phototube. Light is obtained
from a 6-candlepower 6-8 volt lamp.
With suitable accessory equipment the
unit will operate over distances up to
30 feet or down to 2 inches from the
lens.

Combination Antenna System

THE DEVELOPMENT OF a single com-
bination antenna system for serving
frequency modulation amplitude modu-
lation, short-wave and television sys-
tems has been announced by Techni-
cal Appliance Corporation, 17 East
16th Street, New York City. Known
as the Taco combination antenna sys-
tem, it consists of selector transform-
ers utilizing ultra-high frequency
iron cores for maximum transfer of
radio energy. The system starts with
a dipole comprising two metal rods
held by a center bracket mounted atop
a mast. The two rods connect with
the antenna transformer mounted on
the mast, which transformer in turn
feeds into the transmission line. Vari-
ations are available to suit any instal-
lation problem.

The transmission line may be of

Iamy length up to and exceeding 100

feet if required. The dipole can be
placed high above the building for
maximum signal pickup, while the
transmission line and transformers
cancel out noise pickup. For store
demonstrations a special type trans-
former is used for each set, permitting

| as many as eight sets to be operated

on the same system, simultaneously,
without interference with each other
and without detraction from individual
performance in any category of re-
ception. A polarization bracket holding

%o ENGINEERS
ASKED FOR IT!

- AND HERE IT IS!

ELECTRONIC 533_50
MULTITESTER

THE ONLY METER OF ITS
TYPE AVAILABLE TODAY

There's no other meter like it! Model
661, the most comprehenslve vacuum
tube meter on the market—26 indi-
vidual instruments in one—NOW
enables you to make the range and
type of measurements you always
wanted but for which there were
no instruments available.

Read these specitications—they tell
an eloquent story of what Model 661
can do for YOU.

pC VACUUM TUBE VOLTMETER
—DIRECT READING

Sensitivity (constant) 160 megohms
high ranges, 16 megohms on low ranges.

Ranges: 0/6/30/150/600/1500/6000.

tnvaluable for measuring oscillator and
amplifier grid voltages, AVC, AFC, limiter
and discriminator grid voltages—while sig-
nal is present and without disturbing cir-
cuit constants.

AC VACUUM TUBE VOLTMETER
—DIRECT READING

Input capacity only .00005. Accurate over
exceptionally wlde range of frequencles.
16meg. Input. Indispensable for gain meas.
urements, output measurements, etc.

Ranges: 0/6/30/150/600/1500/6000.

Wide frequency range output meter.

VACUUM TUBE OHMMETER
—DIRECT READING

Clear, accurate readings from .| ohm to
1000meg.

Ranges: 0/1,000/10,000/100,000/1meg./10-
meg/100meg/1000meg.

No test leads to short. No zero resetting
when changing ranges. No danger of shock
when testing live resistors.

VACUUM TUBE CAPACITY METER
—DIRECT READING

wide range measurements from .00003 to
10 Omfd.

Ranges: 0/.001/.61/.1/1/10/100/1000.

No danger of shock on low capacity ranges.
No leads to short. No zero reset when chang-
ing ranges.

Only the RCP Electronic Multitester has
all these features—

It will make your work easier, safer, more
profitable!

Investigate too, the applications of RCP
Model 417 Appliance Tester. Coat pocket
size, it has 12 ranges with many industrial
testing uses—AC and DC voltages to 259,
AC and DC amperes to 25 (3 ranges), watts
;«;067050'0 (8 ranges)—and the price is enly

on

Write ‘for new
RCP Catalog 125

See us
K TODAY,

a
Booth 1012
National
Radio
Parts
Show.

RADIO GITY

~ PRODUCTS COMPANY, INC.
88 PARK PLACE o NEW YORK, N. Y.

|



B.ILW.

ELECTRIC CABLES

Are You Designing an Electrical De-
vice? Is the Wiring on Your Appar-
atus Failing? Are You Satisfied with
the Cable Furnished with Your Prod-
uct?

B.I.W. manufactures a wide variety of
specialty quality products which may
solve your problem. The Following Price
Lists Show the Range of Products:

No. 376—Asbestos fixture wire and cords
902—Rubber insulated radio wire
950—Radio push-back wire
1004—Rubber sheathed portable cord
1190—Trailer cable for auto or truck

trailer connectors
1601—Braided welding machine cable
1702—Aircraft wire—Army and Navy—
shielded
1714—Aircraft wire—Navy
1802—Flexible motor lead wire
1901—Asbestos lead wire and flexible
cable

2002—Varnished cambric transformer and
apparatus cable

220]—Elevator cables

2300—Instrument wires—single conductor

2400—Multi-Conductor instrument cables

2500—0Qil resisting machine tool control

wire
2600—Flexible co-axial cables

BOSTON INSULATED
WIRE AND CABLE CO.

BOSTON, MASSACHUSETTS

ATTENTION
BUYERS—ENGINEERS

A new master catalog avail-
able to buyers in our trading
area will be ready soon. Re-
serve your copy now! It's
more than a parts catalog—it
is crammed with cross-refer-
ence indexes and information
on all standard lines of:

Radio Supplies
Communication Equipment
Sound Apparatus

Test Equipment

Lord Mounts

Hardware

Radio Specialties Company

A Progressive Wholesale
Organization.

MAIN STORE
20th & Figueroa Sts., Los Angeles

BRANCHES

6646 Santa Monica Blvd.,
Hollywood, Calif.

401 W. Jackson St.,
Phoenix, Arizona
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the dipole to the mast permits tilting

| the dipole at any angle from horizontal
| to vertical, for required polarization,
as well as swinging the dipole flatwise
to the desired transmitter. The mast
is held to roof coping, pipe, water
tank, wall or other available structure
by means of brackets. At great dis-
tances from the transmitter or for lo-
cations where signal strength is ex-
tremely low, it is advisable to use
a reflector comprising a second dipole
supported a quarter wavelength be-
hind and parallel to the first dipole,
by means of a crosswise bracket.

Pocket Size Tester

IF'OR SERVICEMEN AN) SALESMEN of elec-
trical appliances, as well as electrical
contractors there is a new and inex-
pensive, pocket-size appliance tester
introduced by Radio City Produects Co.,
88 Park Place, New York City. The
Model 417 appliance tester speeds up
testing, trouble diagnosis and power-
consumption demonstrations by elim-
ination of connection terminals. It is
only necessary to plug the tester into
the line and the appliance, in turn,
into a receptacle provided on the face
of the tester. Two 2-position toggle
switches and a 3-position rotary switch
then permit instant selection of the
type. of measurement and the meter
range desired, with all measurements
of voltage, current and power con-
sumption provided by the multi-seale,
alternating or direct current meters.
Heavy duty terminals are provided for

current values in excess of appliance
ratings.

Measurement ranges provided in-
clude alternating current and direct
current line voltage up to 250; four
direct and alternating current ranges
to 25 amperes; four direct and alter-
nating current power ranges to 3000
watts. Power ranges are direct read-
ing where the line supply is 120 volts

and power factor of the appliance is
unity. Curves and data supplied with
the instrument permit rapid conver-
sion for different values of voltage and
power factor. The unit also permits
direct comparison of power consumed
by various appliances, as well as mak-
ing power measurements of motors up
to several horsepower. Overall di-
mensions of this instrument are 53
inches long, 3% inches wide and 2 in-
ches deep.

LABORATORY MICROPHONE
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FREQUEXCY—CYCLES PER BECOND

Shure Brothers, 225 West Huron Street, Chicago, announce a new crystal type
laboratory microphone, known as model 702L, which is designed for measure-

ment work.

Typical performance curves are shown.
inches from the speaker at an input level of ten bars.

They were measured 12
These microphones are

available with an individually calibrated curve at an extra charge
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‘Tube Shields

GOAT METAL STAMPINGS, Inc. (former
Goat Radio Tube Parts, I(nc.) eail}:
nounces a new “1330 Series” tube
shields for GT/G, GT and Loktal tubes.
Made of one piece, the new Goat
Form-Fit tube shield is solid drawn
(with an attractive ribbed design) and
fits the tube snugly and positively.
Efficient shielding is assured. The

shields are quickly and easily attached
and are automatically grounded to the
metal base of the tube. This elim-
inates ‘any necessity of attaching any
extra piece to the chassis.

Four types are available, and they
are completely described in a bulletin
which may be obtained upon request
from the manufacturer located at 314
Dean Street, Brooklyn, New York.

Laboratory Condenser Bridge

THE TRIPLETT ELECTRICAL Instrument
Company, Bluffton, Ohio, announces a
laboratory condenser bri»rige known as
model 1640 which checks the capacity,
at 60 cycles per second, of all con-
densers (paper, electrolytic or mica)
from 0.00025 to 250 microfarads. It
provides conclusive tests for shorts,
opens, leakage and breakdown. Incor-
porated in the tester are two three-

inch Red Dot instruments, one of which
has a good-bad scale for leakage of
electrolytics rated from 2 to 250 micro-
farads, based on 0.2 milliamperes per
microfarad, at rated voltage. Direct
readings in milliamperes may be made.
For condenser leakage measurements
the voltmeter and milliammeter are in
the circuit at the same time.
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asuring Set provides an accurate and rapid

e Type bc Met’ing the fransmission characteristics of net- . }

 method for measu

\ frequercies. ¥ q
o ol :*ev‘lwg:: e he following oustanding features which

" contribute fo its usefulness in the radio broadcasting field.

. 20 to
: x REFERENCE LEVEL: New stand- + FREQUENCY RANGE

¥ 1 w i ]’.000 Cydes.
Cdo‘m .lnbmohms. i

e i dances.
ATION RANGE: Zero impe '
: :‘:-{‘EONdUb. AT g Mdlgr AzﬁgceAs::?;Tflg'Ncsh.anzz
2 i addition
« POWER RANGE: Calibrated e

from —15 to +45 db.
TYPE 6C TRANSMISSION MEASURING ser.. $325.00

Write for additional technical information.

THE DAVEN COMPANY

158 SUMMIT STREET NEWARK, NEW JERSEY

PERMANENT MAGNETS

Bt ALL SHAPES — ALL SIZES
FOR ALL PURPOSES

Stamped, Formed, and Cast; Chrome, Tung-
sten Cobalt and ALNICO** (cast or sin-
tered) under G. E. license.

THOMAS & SKINNER
STEEL PRODUCTS COMPANY

1116 E. 23rd STREET INDIANAPOLIS, INDIANA

Laminations for Radio Transformers — Tools
Dies — Heat Treating — Stampings

|—__—_—A4o YEAES EXPERIENCE ——

SO SIMPLE!

Turn a knob . . . press a button ., . and
Presto! Accurate Insulation Testing is
now as simple as that! Readings in Meg-
ohms and Ohms with a constant potential
of 500 volts. (Higher voltage if needed.)
Built-in power unit eliminates all hand
cranking. Compact, portable, and easy to
use in cramped quarters.

AND IN ADDITION . . . this versatile
Vibrotest offers the exclusive feature of
accurate readings of BOTH A.C. and D.C.
voltages. For comple'e description and
prices —

Write for Bulletin No. 201-A

oie v1BROTES T ENIESCEAD

it <o T b ey o et o 58
TODAY’'S MODERN INSTRUMENT MFRS. KEELER POLYGRAPH—THE LIE DETECTOR"
FOR INSULATION TESTING B —

431 SOUTH DEARBORN STREET « CHICAGO-
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for

- RESEARCH
DESIGN
PRODUCTION

~

INSTRUMENTS

MICROVOLTERS’
STANDARD SIGNAL GENERATORS
RADIO NOISE METERS

Write for information on Ultra High Frequency and Crystal Con-

CATALOG E2 WILL BE FURNISHED UPON REQUEST

FERRIS INSTRUMENT CORPORATION
BOONTON NEW JERSEY

Telephone Boonton 8-0781

trolled Signal Generators. |

*Reg. U. S. Pat. Office

Mix with REMLER Silver Tap

ATTENUATORS

Enjoy the feel of self-clean-
ing pure silver on silver, ball
bearings front and rear, pre.
cision machined in every de-
tail. It's smooth. And those
are the factors that make
{ the REMLER silver attenu-
ator QUIET—so quiet yoo g =
can operate it in a low-level .
circuit in perfect ease and
comfort. Standard imped- =
ances. Special values +to u u u

Silver Contact Points

Ball-Bearing Rotor Shaft

Clock Spring Pigtail Connection

Silver Tipped Contact Arm

Write for full details.

order.
LREMLER COMPANY, Lid. ¢ 19th at Bryant ¢« SAN FRANCISCO

—

TAYLO

LAMINATED PLASTICS

Vulcanized Fibre * Phenol Fibre

SHEETS, RODS, TUBES, FABRICATED PI.XRTS

TAYLOR FIBRE COMPANY

Norristown, Pennsylvania

144

Kilovoltmeter Multiplier

THE NEW 765 KILOVOLTMETER multipli-
ers are resistance boxes designed by
Shalleross Manufacturing Company,
Collingdale, Pa., to furnish a practical
and inexpensive external meter multi-
plier for a variety of instruments for
measuring potentials. This instru-
ment consists of a low potential volt-
meter connected with a high resistance
known as the multiplier, which per-
mits connections across a high poten-
tial line for making voltage measure-
ments. There is good distribution of
voltage from the safety standpoint and
the resistance multiplier is not af-
fected by humidity. It is a compact
unit which can be made portable or
can be permanently installed, and will

| operate on either alternating or direct

current.

Plug Switches

A. W. FRANKLIN MANUFACTURING Cor-
poration, 175 Varick Street, New York
City, announces a new line of plug
switches of the socket receptacle type.
This is an addition to a varied line of
radio and electrical components. The
switch illustrated utilizes spring and
insulator arrangement to form a single
pole, double throw on the other section.
These can be varied to produce other
electrical requirements. Special atten-
tion to the design has produced a favor-
able “insertion to extraction” ratio
particularly desirable in midget models
of radio receivers. Contacts are of
spring phosphor bronze and are silver
plated for low resistance electrical con-
tacts. The mounting is of low loss Gen-

eral Electric Textolite. The switches
are actuated by a standard line plug or
special round pin plugs,

-

Glass Base Recording Blanks

Aupio DEVICES, 1600 Broadway, New
York City, announce the development
of glass base recording blanks to re-
place aluminum discs. By a new tech-
nique used in cutting and drilling the
gldss, the manufacturer has produced
a disc on which recorded sound is re-
produced perhaps a little better than
on standard aluminum blanks. A double
face coating is used to reinforce the
base for shipping purposes.
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The product of
CATHODE-RAY

HEADQUARTERS

¥ Replete with features that make your
work easier and more pleasant, DuMont
Type 208 Cathode-Ray Oscillograph will
into studies

extend your investigations
feasible without much
That is why it has
already won the highest endorsements
of users since its introduction a year ago.

not previously
labor and expense.

@
“®
This oscillograph )is but one. of a large
line of cathode-ray tubes
and associated equipmen! developed,
produced and marketed by the DuMont
organization in a decade of intensive
specialization. Such proven achieve-
ments have won for DuMont the envia-
ble title of “Cathode-Ray Headquarters.”

A;‘L

Write for engineering data. Submit cathode-
ray problems for engineering aid, recom-
mendations, specifications, quotations.

instruments.

ALLEN B. DU MONT
LABORATORIES, Inc.

New Jersey
Cable Address: Wespexlin, New Yoik

’ y Passaic *
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Resistor for Fluorescent
Lamps

RESISTORS OF SMALL SIZE with low tem- |
perature rise for d-c operation of|
fluorescent lamps are now available in
a complete line of voltages and resist-
ances and sizes to fit all standard wir-
ing strips from International Resist.
ance Co., 401 N. Broad St., Philadel-
phia, Pa. The resistance units are wire
wound with molded 1250-volt insula-
tion topped by a metal strip to aid in
heat dissipation. The temperature rise
is approximately 40 to 50 degrees
with standard auxiliaries. Overall
dimensions are approximately 6# by
1% x 1% inches and the total weight is
less than 12 ounces.

Amateur Communications
Receiver

Moper. EC-1 COMMUNICATIONS receiver
was designed for amateurs and others
wishing to learn the code. Known as
the Echophone Commercial, the re-
ceiver provides for reception of both
phone and code on a range of 545 kilo- |
cycles to 30.5 megacycles, and has
self-contained facilities for keying and
code-reading practice. The instrument
is available from Echophone Radio
Corporation, 201 East 26th Street, Chi-
cago. With a standard telegraph key
connected in series with the head-
phone, the output of the receiver to
the headphone will be broken up into
dots and dashes as the circuit is keyed.
If the receiver is tuned to a broadcast
or other steady carrier, and its beat-
frequency oscillator turned on, this
output will be in the form of a hetero-
dyne whistle. When keyed the result
is an imitation of the sound of regu-
lar radio telegraph transmissions.
Group copying practice is possible if|
the headphones are placed on the table |
and the receiver volume turned up to|
make their. sound audible over a

reasonable range. By connecting two
keys in parallel it is possible to carry
on two-way communication with either
participant breaking in at will. When
some degree of speed has been achieved
in code copying then the regular code
transmissions of commercial stations
can be tuned in for actual on-the-air
practice. The headphone circuit of this |
receiver is completely isolated from
tHe line and high voltage supplied byl
an output transformer, and thus the|
possibility of shock while handling I
the key is completely avoided. |

MILESTONES

% Recognize the above gadget? Of
course you do, it you're a real oldtimer.
This was the Clarostat compression-
type control used in tricky regenerative
receivers and later in B-battery elimina-
tors for controlling output voltages.
Even then, as now, Clarostat pioneered
in controls and resistors.

Twenty years have passed since that
cumbersome compression-type Clarostat.
During that time the Clarostat organiza
tion has developed, designed and pro-
duced millions of controls compres-
sion, wire-wound, composition-element.
likewise every kind of resistor. The
present midget control, shown below,
retlects a pioneering experience second
to none in the industry.

Indeed, you’ll rniever know how good
a control can be until you've tried to-
day’s Clarostat. Likewise with all types
of resistors made by Clarostat, either
standard or special. You owe il to your-
self, to your trade and to your public,
to try Clarostat products.

Write for DATA ...

Loose-leaf engineering data on all types
of controls and resistors, sent on request
to designers, engineers and manufac-
turers of radio and electronic equip-
ment writing in on business letterhead.
Your control and resistance problems
are invited.

CLAROSTAT

MANUFACTURING €O.

Incorporated

285 North Sixth Ss.

A,

%,cunosm?
-
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T-PADS

For Speech Input Equipment

A complete line of speech input controls,
Time tested—second to none—at Competitive
prices. ‘

Embody years of engineering and produc- |
tion experience. Hundreds of satisfied cus-
tomers. No exaggerated claims . but
what we make will give you lasting and
trouble-free service.

Also light and heavy duty tap switches— |
special control to your specs.

e Write for bulletin 411. Com-
plete catalogue upon request.

TECH LABORATORIES |

7 Lincoln Street Jersey City, N. J.

IRON CORES

IMPROVED PERFORM.
ANCES. Cores and prices to meet | |

Secure

CANNOT AF-
ANYTHING IN.

every need—YOU
FORD TO USE
FERIOR.

Proven the most dependable and
uniform (eleetrieally and physi-
cally) for permeability tuning and
push-button remote tuning—wave-
traps, 1 F transformers and antenna
coils—sensitive television
ete,

Our engineers with PRACTICAL
KNOWLEDGE collaborate in secur-
ing optimum original designs in
your circuits suitable for commer-
cial manufacture.

FERROCART |

CORPORATION OF AMERICA
®

(Devoted exclusively to engineering and
production of magnetic iron cores)

*
Laboratories and Works
Hastings-on-Hudson, N. Y. U, S. A

Cable Address "HARAFORD"

Chicago Laboratory and Sales Office:
GEORGE H. TIMMINGS, Manager
149 West Ohio Street
Telephone Whitehall 7620

circuits,

146

| trolling currents.

second alternating current.

| Microswitch Relay and

Accessory

MADE TO MEET A DEMAND for an inex-
pensive relay having electrical contacts
with larger current carrying capacity
is an Autelco Jr., microswitch relay
available from Automatic Electric Com-
pany, 1033 West Van Buren Street,
Chicago. The unit is sensitive, with
easy-acting contacts designed for
handling loads up to 10 amperes (alter-
nating current only) with small con-

These relays are es-
pecially useful for locations subject to

| sudden jarring, vibration, or tilting.

The relays are furnished with one or
two microswitches, each with make,
break or break-make contacts. They
can also be supplied with one break-
make microswitch and one break-make
spring assembly with code No. 2, No. 4,
or laminated silver contacts. The maxi-
mum operating voltage is 240 volts,
direct current or 50-60 cycles per

Recently introduced by Automatic
Electric Company, is a new inexpensive
electrical counter as a companion piece
to its line of Autelco Jr. relays. This

| new counter is known as the Autelco Jr.

counter and is built for high speed
alternating or direct current operation.

It is adapted to general industrial use,
coin operated devices, etc., and is of
the non-reset type. It counts up to 99,-
999 and then repeats. The maximum
operating voltage is 240 volts, direct
current or 50-60 cycle alternating cur-
rent. For alternating current opera-
tion, maximum speed is 15 steps per
second; for direct current operation,
maximum speed is 20 steps per second.

Bakelite Mica Capacitors

A NEW ADDITION to the Cornell-
Dubilier line of Mica dielectric capa-
citors is the Type 7 illustrated. This
is a moulded bakelite capacitor, simi-
lar to the existing Type 4, but with
wider spacing between the insulated

mounting holes to meet the 13-inch
standard. Standard units are moulded
in brown bakelite and are available in
capacities beginning at 0.00005 micro-
running up to 0.03 for

farad and

those rated at 600 volts (direct cur-
rent working), 0.01 for the 1200-volt
rating, and 0.003 for the 2500-volt
rating. Standard tolerance in capacity
ratings is plus or minus 10 per cent.
Insulation resistance is 20,000
megohms. Each unit is clearly stamped
with the capacity value, direct current
working voltage and direct current
test voltage.

The capacitors can be supplied
moulded in low-loss bakelite (insu-
lation vesistance 40,000 megohms),

with salt-water immersion seal against
humidity; or temperature aged for
stabilizing capacity over extremely
wide temperature changes.

Reflex Projector

ATLAS SOUND CORPORATION, 1443 39th
Street, Brooklyn, N. Y., announce 3
new intermediate 4% foot Mornimg
Glory reflexed projector Model DR-54,
which has a bell opening ¢f 25 inches.
The effective air column is 54 inches.
The dynamic reflex design reduces the
overall length of the double re-entrant
trumpet to 23% inches. This new size

projector is good for general public
address application, such as sound
truck use, where the overall length
must be considered but where suffi-
cient air column length is required for
good reproduction of voice as well as
music. An adjustable mounting
bracket is supplied with the unit.

F
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Three-Band Radio Receiver

A TWO-UNIT MIDGET radio receiver for
aircraft, that also serves as an inter-
phone, has been announced by the
Western Electric Company, 195 Broad-
way, New York City. It may be tuned
continuously or operated as a crystal
controlled unit on two “spot” frequen-
cies. The new instrument, known as
the 33-A radio receiver, has all the
controls mounted on a radio frequency
unit which fits directly through the
instrument panel within arm’s length.
Including its separate power conver-|
gsion apparatus (which may be in-
stalled in any convenient place) the
apparatus weighs 18 pounds 7 ounces
complete with crystal equipment. Its
mounting space in the instrument
panel is 7§ inches by 6 inches.

The interphone feature is interest-
ing. By lowering the volume of the
incoming radio signal, flight personnel
may converse freely and simultane-
ously monitor the incoming messages.
When, however, the volume is in-
creased to a satisfactory listening level
for the signals, it is still possible by
loud talking to override the signals if
the necessity arises. The power unit,
which draws 1.5 amperes,. is operated
directly from a 24-volt battery supply,
although provision for 12 volts may be
made optionally. Other performance
characteristics of the new receiver in-
clude high audio output—700 milli-
watts; wide frequency coverage—350 |
to 625, 3900 to 7500, and 6750 to 12,200
kilocycles; average sensitivity is 5|
microvolts for an output of 50 milli-
watts. The new unit will receive both |
phone and CW telegraph signals. A|
write-in type dial plate has been pro-
vided so that crystal spot frequencies |
may be conveniently identified.

Loudspeaker Driver Unit

THE MODEL MD8 LOUDSPEAKER DRIVER |
unit is the smallest driver unit pro-
duced by the University Laboratories, |
196 Chrystie Street, New York City.j
It is efficient, and has uniform fre-

quency response. This driver may be

L 1
used on any of the exponential reflex |
horns in a similar manner to the|
previous types of driver units made |
by University Laboratorles. It s
waterproofed by a special spun alum-
inum shell and a sealed diaphragm
construction. The power handling ca-

pnoity is 12 watts, and impedance isl

8 ohms.
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MODULATED GENERATOR

. TYPE 150-A
Here is a signal generatorl
developed specifically for use
in the design of FM equip-
ment. Built into it are the
features requested by FM en-
gineers. Both Frequency and
Amplitude Modulation avail-
able separately or simultan-
eously. All controls direct
reading. Expanded scale
meters. Power line regula-
tion optional.

Brief Specifications

Deviation from zero to 200 KC

Internal AF-100, 400, 1K, 4K and
10K cycles.

RMA Pre-emphasis circuit.

Vernier F Control for selectivity.

Frequency Range 41-50 MC and
1-10 MC

Output from 0.1 2V to 0.1 Volt with
attenuator, and 0.1 Volt to 1 Voit
with special tap.

May We Send You Detailed Information?

BOONTON RADIO CORPORATION

Boonton, New Jersey Uu. s. A

HEADQUARTERS
FOR RELAYS

More than thirty years of concentrating
in the designing and manufacturing of
signalling and control equipment by
Autocall Company has won for its de-

MGRA &ML

DIRECT MAIL

< el P

As business paper pub-
lishers for over tifty .
McGraw-Hill is uniquely equipped to

ars, o
glolo: complete, authoritative direct mail cover- vices and SYS'OMS a demde_d preference.
age of Industry’s major markets. Extreme A broad line of production items, -as
accuracy is maintdined (guaranteed to 98%) well as 5pecia| MRS (6 o
and through careful analysis of markets, cificsti labl
complete classificatlon of companies and per- specihcations, are availlable.
sonnel, etc., the widest possible selections
are available. Send for handy reference
folder, ‘‘Hundreds of Thousands of Reasons

Why' which describes how McGraw-Hill Lists
are built and maintained.

What Fields Do You Want to Reach?

Aviation
Bus & Electric Railways
Civil Engineering and Construction
Coal Mining
Electrical Construction
Electrical Industry
Food Industries
Meta! Mining
Metal Working Industries
Process Industries
Textile Industries
Administrative Executives
Electrical Dealers & Wholesalers
Mill Supply Houses
Power Services
Product Engineering & Design
Production and Maintenance

JACK TYPE REDJ-1

Contacts positioned by momentary elec-
trical operations of coils and mechani-
cally maintained by armature. One of
Is.evera- Jack Type Relays in the Autocall
ine

= = =

Send for Free Catalog

Y The AUTOCALL Co.

SHELBY, 0HI0

Radio Dealers & Wholesalers =
Radio Engineering and Design mEmmmEmeE -
For further detalls, selectlons from AuchL%L %?‘mPANV
above basic classifications, counts, Shelby.
prices, etc., or astimates on special listy Wi ut obl

. . . atk any representative or write to sen
Al

Complete Liite Cevering Industry’s Major Markets

MAIL DIVITION
McGRAW-HILL PUBLISHING CO.

310, W dtad VOREL miw tORL, N ¥

Complete Lists Covering Industry’s Major Markets
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PROFESSIONAL
SERVICES

JOHN‘C. BATCHELOR

g

100 E. 42nd Street New York City

DUDLEY B. CLARK

Consulting Engineer
i
S

Palm Springs Calit.

ELECTRICAL TESTING
LABORATORIES

Characteristics
f Vacuum Tubes
w la c
t electronics and optical devices

East End Avenue and 79th Street
~New York, N Y2
Phor But eld 8-26

HAROLD J. McCREARY
Mem. A.I.E.E. & W.S.E.
Consulting Engineer

LA et omics

Research

Development Television

Design Radio

Factory Practice Railroad Signaling
Patent Studies Telephony

105 W. Adams St. Phone STate 4003 Chicago. ill.

JOSEPH RAZEK, PH.D.

Consulting Physicist

Mechanical Engineering Problems
Instruments and Control Devices Electronics
Specialist in Colorimetry, Spectrophotonetry and
Industrial Color Control

Laboratory and Shop Facilitles
430 Greenview Lane Llanerch, Pu.

Electrical ai

F. H. SHEPARD, JR.
ONSULTING ENGINEER
CLECTRONIC APPLICATIONS
Specializing In

1 Special Al

plifier Design
Photoalect r A Dl tions
Radio and Carri not ] )
N ville, D

1111

GILBERT SMILEY

Consultant

Commt 8ig Sy stems
Precision Produetion Gauges and Counters
197 Sidney Street . ’?ambridge, Mass.

né Kirklar

P

Professional Assistance . . . .

in solving your most dificult prob-
lems in the specialized field of elec-
tronic devices is offered by con-
sultants whose cards appear on this
page.
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Resistors
\Y Ul K' T Y6
Pt ' fae-
C Depar T 1 4835
F S t, Chieago, 1 The
ive ‘JI‘ a1 - 1 e resistors ‘.ara
-plat

brass brackets. They are designed
for mounting and making electrical

bolting the slotted
rackets to panel terminals. Ohmite
dead bracket type resistors ar

mounted by bolting to the brackets

Electrical connections are made sepa-

rately to the lugs. The brackets for
ne, two or three resistors are mounted
to the resistors by means of through-
bolts. The leakage distance from lug to
bracket can be regulated by the use of
mica washers or by having the lugs
located as far in as required. Both
types of resistors are used for signal
circuits, electrical refrigeration con-
trols, storage battery charging, switch-
boards, and other applications. They
are available in a wide range of core
sizes with diameters from inch to
23 inches.

Ratchet Relay

TypE CX2600, a new ratchet relay
recently announced by Struthers Dunn,
Ine., 1335 Cherry St., Philadelphia,
Pa., combines small physical size with
good performance in opening and clos-
ing an eleectrical circuit over a single
line. The new relay has two inde-
pendent poles and, by factory adjust-
ment of its cams, may be made single
pole, double break, single throw; dou-
ble pole, single break, single throw; or
single pole, single break, double throw.
Units are available for both intermit-
tent and continuous duty. Base size
is 3-13/16x2 inches, the relay be-
ing designed for front-connected ver-
tical mounting. Contact rating for
non-inductive load is 110 volts, 6
amperes, or 220 volts, 3 amperes al-
ternating current; or 115 volts, 1
ampere, direct current. Coils are avail-
able from 6 to 220 a-c volts, at approxi-
mately 4 watts; or 2 to 230 d-c volts,
at approximately 2 watts. Direct cur-
rent voltages above 90 require a series
resistor in the coil circuit. A catalog
is available.

signal Generator

MopEL 131 SIGNAL GENERAYOR, (avail-
a fro Triumph Manufacturing
Company, 4017 West Lake Street, Chi-
cago,) has a large dual-scale dial, eali.
brated to one-half of one per cent from
100 kilocyeles to 96 megaceycles. The
signal generator unit allows sensitiv-
1ty, selectivity, automatic frequency
control, automatic volume control, and

The in-
is also capable of giving
variable percentage modulation at 400
cycles per second, or any other audio

overload tests of receivers.
strument

frequency. The size of the unit is
13x 9 x 7 inches, and it is available in
various colors including ivory, green,
and black panel on brown wrinkle case.

Thin Hex Nuts

FOR USE ON SHEAR bolts where a high
degree of the stress is lateral, and for
general application to light and medium
stress fastenings, an improved line of
thin hex nuts is announced by Elastic
Stop Nut Corporation, 2332 Vauxhall
Road, Union, New Jersey. These nuts
have approximately 40 per cent of the
strength of standard height hex nuts
and have been approved for wejght by
civil and military authorities. As in
the standard-height Elastic Stop Nuts,
the self-locking action is accomplished
by means of a vulcanized fiber collar

which is built into the head of the nut.
This bone-like material resists the en-
try of the bolt, and forces the nut out-
ward and to take up all thread play. The
fiber, (non-metallic and of a resilient
character), does not deteriorate under
vibration. The nuts are available in
steel, brass, and aluminum, in a com-
plete range of standard sizes, both
coarse and fine thread. A folder avail-
able from the manufacturer explains in
detail the Elastic Stop self-locking
prineiple.

June 1941 — FLECTRONICS



\\i\l Ny

IECTREN]

|NEW ALL-PLASTIC
SWITCHBOARD LAMP PDASM

FOR SINGLE HOLE PANEL MOUNTING

Write for Ten Page Catalog Prevailing Discounts on All

Standard Makes! No waiting
for merchandise! We sup-
ply you immediately from our
complete stock—at prevailing

SIGNAL & INDICATOR
PILOT LIGHTS

trade prices. Some more rea-

Type T2 Unit sons why radio engineers like 2 for all electrical devices.
gfohe shelltis molr{gd inlthe same color as the lens-cap to buy at Terminal! i T ®
prevent error in r t . . . furnished with ;
24 volt slide-base lamp, (038 amp.) - . - used with a TERMINAL RADIO CORP LIS Ol SaUGKEIEAL,
o e pemel oL ofilen gtz 2 - IE shoxing o complate line of
T . eren costox-s . . brilllant degree 68 W. 45th St. * 80 Cart B assemblies for all purposesi =
Distriduted nationally fandt St., N.Y.C. * VAnder- e \]
GRAYBAR ELECTRIC CO. bilt6-5080 : 'SIGNAL INDICATOR Corp.

H. R. KIRKLAND CO., Morristown. N. J.

CRYSTALS by

iFI1POWIEIR

The Hipower Crystal Company, one of FOR RADIO AND
America’s oldest and largest manufac- ELECTRICAL APPARATUS
turers of precision crystal units, is able Write for We MANUFACTURE a large
to offer the broadcaster and manufac- NEW line of items for Receivers.
turer attractive prices because of their X-Mitters. P.A_, and Electronic
large production oand the exclusive 48-PAGE apparatus. . . . Also parts pre-
Hipower grinding process. Whatever cision-made to your own specifi-
your crystal need may be, Hipower CATALOGUE. carions. Estimates promptly
can- supply it. Write todcxy for full submitted.

information.
HIPOWER CRYSTAL CO. INSULINE CORP. OF AMERICA

Sales Division—205 W. Wacker Drive, Chicago 2
Factory—2035 Charleston Street, Chicago, 1il. LONG ISLAND CITY, N. Y,

ks 140 CEDAR ST. NEW YORK, N.

PARTS and
ACCESSORIES

Send for Catalog

We manufacture a complete line of equipment FINE RIBBONS
S'ng‘hygggg%l}t‘% Selecmc ]rrom % to 500 KVA AC APRI. 5
special and standard types WELDER 9 -
I‘}I%IS}?}ESSCEI?% %SQ%P\'}XRM“S‘E’"" D ment Frog\ oy of Tungsten and Molybdenum
LSCEN S N CIN QUIPMENT 400 Amps. ”
ELECTRONIC EQUIPMENT, vacuum pumps, etc. Rlolybdenlrcgin t"h‘d'}?s 00(: tgoé o
WET GLASS slicing and cutting machines for laboratory use R in QAR 139 0
GENERAL GLASS working machines and burners Tungsten Ribbon to specification
COLLEGE GLASS working units for students and laboratory ll “‘l".qg
EISLER ENGINEERING COMPANY, CHAS. EISLER, Pres. ®
751 So. 13th St. (near Avon Ave.) Newark. New Je'sev 15 Beekman St. New York

Our facilities permit Now Available
COILS production of practically by Lord Manufacturing Co
all types of coil wind
ings . . . paper interlayer sections, bob- FOI' The Asking

bin wound, etc.

Al Reputable atio Lines T | TRANSFORMERS Auie,epyer s | | NEW TECHNICAL ENGINEERING BULLETIS

d 1 1
t |“ Stﬁﬂk FU[ , algle' ‘53“5‘9'1'"”81,a“‘%mg?‘te:HCh&zsvofér
ATE Kep ¢ all industrial applications. VIBRATION GONTROLMOUNTINGS

IMMEDIATE DELIVERY Wy | REAGTORS for FLUORESEENT | wnoy on o b inpy, o sivein

LIGHTING A complete line of fluores-
cent ballasts and reactors Suspended weight can be from Ounces
Call BRyant 9-1946 for SERVICE! approved by Underwriters Laboratories. to Tons

BEVATAG V(IR | JamES W, DOYLE, INC. | | COUPLINGS o memies rusmer 1o

Conveniently located at Times Square o . fractional horsepower.

UGV PO VR A | 3'' N Dosplaines St Chicago. Tl A<k for Bulltin 200

= Typical Applicatians

Sensitive Instruments e« Aircraft and Marine

i ¢ Radio » Gas Electric Units » Electric Motors o
Find what you are looking for? If this or other adver- Motor Generators ¢ Air Conditioning Equipment
e Electrical Control Equipment e Instrument
tising in this issue does not supply the information Panels ¢ Talking Picture Equipment and Cameras
s Many Standard Items
r Jerw1[€3 fu«rlte
® avanted, of pro‘iud“ o > Q Stocked and Available for Immediate Shipment
Electronics S NRT W RADIO SPECIALTIES COMPANY
330 W. 42d St, New York, N. &. 20th and Figueroa Streets Los Angeles, Calif.
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for
production

testing

the Model 14 is tried and proven

* Maximum economy
* Maximum dependabilicy ‘
#10 frequencies as selected
* Variable air condenser for each
frequency I
* Range 100 k. ¢. thru F-M band
Additional information on this
and other Signal Generators on
request.

Monarch VANUFACTURING cO.

3341 Belmont Ave. Chicago, Ill.
Cable Address "MONMACO"

Where SECONDS Count,
Use Industrial’s |
Automatic Time Controls

In national defense and industrial
production, seconds can spell success

or failure.

Production steps UP with
Industrial’s timers on the job—otter-
ing complete, accurate control.

INDUSTRIAL
synchronous motors, builds rugged

uses  heavy - duty

serviceable units for both external
and integral application.

For any process where TIMED
ACCURACY counts, send for
Industrial’s latest Bulletins, or ecall
Industrial’s representative first,

lNDUSTRIAL TIMER Corp.
103 Edison Pl., Newark, N. J.
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Automatic Direction Finder

THE ENTIRE FLEET of Douglas air-
liners on the 600-mile route of Pan
American-Grace Airways is now being
equipped with Learadio ADF-8 auto-
matic direction finders, it was an-
nounced by Lear Avia, Ine., 30 Rocke-
feller Plaza, manufacturers of air-
eraft radio and accessories. Each ship
is equipped with a complete ADF-8
direction finder, comprised of an auto-
matie station-seeking direction finding
loop with “Fastop” electromagnetic

clutch mounted underneath the fuse-
lage; a five-band ADF-8 yreeciver re-
motely controlled from the radioman’s
post;

and two 360-degree azimuth

indicators: one located in front of the
pilot, the other in front of the radio-
man. A second tive-band ADF-8 re-
ceiver unit only, complete with remote
control, is also installed at the radio-
man’s post. A special selector switch
enables the radioman to use either
receiver unit for cither direction find-
ing or communications reception. In
normal operations, one ADF-8 unit is
constantly in use for directional guid-
ance, while the other remains free for
communications work. When it is
necessary to obtain precision cross
bearings, the two 1receivers may be
tuned to two radio transmitting sta-
tions, and almost instantaneous cross
bearings obtained by connecting the
two receivers alternately to the azi-
muth indicator, thus eliminating tun-
ing delays,

Each ADF-8 receiver unit is a
superheterodyne covering the fre-
quency range from 195 to 15,360 kilo-
cyeles in five bands: 195-405, 498-
1195, 1190-2832, 2800-6720, and
6400-15,360 kilocycles. The first three
bands of each recciver are arranged
for both direction finding and com-
munications reception; the last two
bands are arranged for communica-
tions reception only.

Three-Way Aviation
Portable Radio

AVAILABLE FrROM RCA Manufacturing
Company, Camden, New Jersey, is a
portable radio receiver which receives
such important aviation information
as CAA weather reports, radio range
courses, and airport control tower
signals, as well as standard broadcast
programs. Designated as Model AVR-
102, the new receiver is housed in a
two tone airplane fabric covered case,
and is equipped for three-way opera-
tion, on self-contained dry batteries,
in a plane, or from alternating cur-
rent or direct current electric outlet

at home, in hotels, etc. The list price
1s $39.95, less batteries. The unit has
a six-tube, two-band superheterodyne

built-in
static-limiter switch to bring in weak
signals above stormy noise levels and
to reduce possible engine interference.
Other features are a tuned radio fre-

chassis, equipped with a

quency stage, high sensitivity, and
three-gang condenser to provide free-
dom from adjacent station inter-
ference, rubber mounted chassis to
withstand shock and vibration, and
built-in loop antenna. The AVR-102 is
ready for operation when connected to
a ship antenna and used in a plane.
A jack is provided for headphones,
and the dry batteries are rated at ap-
proximately 200 hours of operation. A
simultaneous radio range filter, avail-
able at extra cost, permits clearer
reception of weather broadcasts and
other voice transmissions without in-
terference from the radio range sig-
nals upon which the voice transmis-
sions are superimposed.

Photoelectric Rela{y

THE UNITED CINEPHONE Corporation
of Torrington, Connecticut, announces
the “Sun-Switch,” a new photoelectric
relay for lighting and power which is
primarily designed as an aid to greater
safety and economy in incandescent
lighting applications. The unit is used
to control electrical circuits in accord-
ance with the rise and fall of natural
illumination. The user chooses the two
lighting levels at which he wishes the
load switched on and off, and then ad-
justs the calibrated dials to the cor-
responding footcandle readings. Oper-
ation is entirely automatic, no resetting
is necessary. The control circuit uses
a type 921 phototube, and two type 6J5
tubes. Operation is from 110 volts, 50
or 60 cycle per second alternating cur-
rent. The manufacturers list the fol-
lowing applications in which the relay
may be effectively used: Aireraft
beacons, airport lights, street and high-
way illumination, billboards and spec-
tacular type signs, department store
lighting, indoor and outdoor factory
lighting, museums, hospitals, etc.
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ZERO CENTER
YACUUM TUBE VOLTMETER

Million does it again! 4 Tests 1000 megohms
insulation center. s Tests oscillator "grid bias
while in operation at 3,333,333 ohms per volt.
* With over 30 scales. Big, easy to read zero

center meter. For standard d . Li -
e mmeter rd and FM sets. Litera
Model J
Net only $29'95

MILLION RADIO AND TEL.

Automatic Checkup of
Industrial Solutions

AN ELECTRONIC INSTRUMENT now avail-
able is designed to check the concen-
tration of solutions and steam con-
densate. It warns of any excess, or
automatically sets the corrective means
to work. Known as the Solu-Bridge

Controller, offered by Industrial In-|

struments, Inc., 156 Culver Avenue,
Jersey City, N. J., this instrument
combines the analytical function of
the Solu-Bridge, with a sensitive vac-
uum-tube relay to control an external
circuit (alarm or an electromagnetic
valve). The instrument is based on
the conduectivity of the solution or con-
densate being checked. A cell placed
in the liquid makes electrical contact
with a sample of definite cross section
and length. The electrical conductivity
| of the sample is measured by a Wheat-
stone bridge utilizing the “magic eye”
as the balance indicator.

The controller can be remotely con-
nected with the one or more conduc-
tivity cells. The front panel features
a small dial which is set for the ap-
proximate temperature of the solution
or condensate, while a large main dial
is rotated for the analytical and con-
trolling functions. Observing the
magic eye through the hooded peep-
hole, when the indicator presents the
widest angle of dark segment, the
reading, is taken directly off the main

Preferred

BY U. S. GOVERNMENT AGENCIES IN
THE NATIONAL DEFENSE PROGRAM

| *A1LAS SOUND Equipment is preferred by the

U. S. Army, Navy, and Coast Guard for all con-
ceivable applications under the severest operat-
ing conditions. Such recognition is outstanding
evidence of high quality standards.

i
i* ATLAS SOUND PREFERRED
|

by Sound Engineers for the greatest selection of
speakers, projectors, batfles, microphone stands,
{ and connectors for all p. a. purposes. You can
|rely on Atlas Sound for the latest engineering
improvements, for rugged construction, and top-
I flight performance.

* ATLAS SOUND PREFERRED . . .

by Radio Parts Jobbers for a consistent record
of quality and service. Jobbers confidently
| recommend Atlas Sound Equipment with full
| assurance of dependability and satisfaction.

{% FREE CATALOG F-41describes 101
| speakers and accessories. SEND
FOR YOUR COPY TODAY.

ATLAS SOUND

CORPORATION

1619 No. Damen [ ] __c':i“:o' llinois ldial_- B l452-39:h Street BROOKLYN, N._Y—.
SEARCHLIGHT SECTION
EMPLOYMENT ¢ BUSINESS ¢ OPPORTUNITIES <+ EQUIPMENT—USED or RESALE

UNDISPLAYED RATE:

10 cents a word, minimum cbharge $2.00.
(8ee ¥ on box Numbers.)

Posgitions Wanted (full or part-time salaried
employment only), one-half th® above rates.

Proposals, 50 cents g line an insertion.

INFORMATION:

Box Numbers in care of our New York,
Chicago or San Francisco offices count 10
words additlonal in undisplayed ads.
Discount of 10% if full payment is made in
advance for four consecutive insertions of
undisplayed ads (not including proposals).

DISPLAYED—RATE PER INCH:

The advertislng rate is $6.00 per inch for all
advertising appearing on other thap a con
tract basis. Contract rates quoted oh requext.
An advertising inch is measured % inch ver-
tically on one column, 3 coluinns—30 inches
—to a page. E.

NEW ADVERTISEMENTS received by 10 A. M. June 27th will appeor in the July issue, subject to limitations of space available.

POSITION VACANT

LARGE MIDWESTERN radio receiver manu-

facturer has openings for experienced auto-
motive and household radio receiver design
engineers. Applicants should state education,
experience and give references. Our own em-
ployees know of this ad. P-270, Electronics, 520
N. Michigan Ave. Chicago, Il

SENIOR ENGINEER: Familiar with chassis

layout and circuit design. At least 4 years |

manufacturing necessary,
executive desirable. Permanent position wifh
long-established concern, Present staff know
of this opening. For personal and confidential
interview, apply P-283, Electronics, 330 W. 42nd
St., New York, N. Y.

CHIEF DRAFTSMAN or Senior Draftsman:
With radio experiemce to take charge of new
drafting department. Permanent position. Pres-
ent staff know of this opening. For personal
and confidential interview, apply P-284, Elec-
tronics, 330 W. 42nd Sf., New York, N. Y.

experience in radio

JUNIOR ENGINEERS: Communications; ra-

dio. 3 college graduates with some experi-
ence or High School graduates with at least 3
years laboratory experience. Permam_ant posi-
tions. Present staff know of these openings. For
personal and confldential interview, apply
P-286, Electronics, 330 W, 12nd St., New York,
N. Y.

ELECTRONICS — June 1941

POSITIONS WANTED

RADIO PATENT EXPERT and Electrical de

signer, proven merit. My designs have largest
sales value of any advertised. R. G. Evans, 3945
Second, Detroit, Mich,

RESEARCH PHYSICIST (Ph.D. 1937), good
math. background, proven initiative in tack
ling projects in electronics, r.f. and communi-

cation engineering and measuring equipment, {

intends to change position. Steady, long range

| development and research in applied electronics

or allied flelds desired. PW-282, Electronics,
520 N. Michigan Ave., Chicago, IllL

Additional Electrical Line

wanted by newly established manufac-
turers’ representative which can be sold
to manufacturers or Utilitles for Connecti-
cut or New England. Sixteen years' expe-
rience in the electrical industry. Write

Box 1393,
Hartford, Connecticut.

| CALLITE TUNGSTEN CORPORATION
| 534 39th Street, Union City, N. J.

DEPENDABLE
Used
ELECTRONIC TISJeBE EQUIPMENT

Coniplete line of used equipment for the manutac-
ture of Radio Tubes, Neon Tubes, Incandescent
Lamps, ete. Write for Bulletin showing 235 to 75%
savings.

formerly Eisler Electric Corp.

HIGH GRADE USED

ELECTRON TUBE MACHINERY

ttuge Stock of Every Type and Variety
KAHLE ENGINEERING CORPORATION

Specialists in Fquipment for the manufacture of
Neon Tubes, Radio Tubes, Incandescent Lamps,
Photo Cells, X-rav Tubes. etc.

~ 900 DeMott St., North Bergen, N. J.

FILMGRAPH
Sound-on-Film RECORDER
and REPRODUCER (Patented!

New 1942 line NOW READY. Bargain prices on
small remaining stock of 1941 models, for close-out.
Cost of recording 12i5¢ per hour. Lengthy record.
ings—may be indexed for easy reference.

MILES REPRODUCER CO., INC.
Dept. EL. 812 Broadway. New York
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RA-281 Sound Frequency Analyzer will locate it...

TheRA-281 RecordingSound Frequeney
Analyzer is adaptable to almost every
noise or vibration testing problem. You
may use it as a standard high-precision
soundlevel meterorasasonndfrequency
analyzer—with either Western Electrie
moving coil mike or moving coil vibra-

tion pickup, It delivers data either on
a graphic record or on an incicating
meter,

You can count on the RA-281 for
highest precision—it’s calibrated to Bell
Laboratories standards. Write for details
—no obligation.

Electrical Research Products I,

76 Varick Street, New York, N. Y.
A Subsidiary of

Western Electric Company
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for this NEW

SO WATT

OUTPUT POWER METER

Type OP-961 *

% Provides direct reading of POWER or
Db. LEVEL from 0.1 mw. to 50 watts.

% Load impedance range 2.5 to 20,000
ohms; 40 steps.

% Frequency range 30 to 10,000 cycles.

* Accuracy
reading.

at midscale meter

$110

Write for further details

Patented

+ 2%

THE DAVEN COMPANY

158 SUMMIT STREET
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NEWARK, NEW JERSEY

THE W.

Power Resistor Decade Boxes

POWER RESISTANCE DECADE boxes are
available from Clarostat Manufactur-
ing Compiny, 287 North 6th Street,
Brooklyn, N. Y., for use in laborato-
ries, engineering offices, plants, main-
tenance departments and schools to
solve practical resistance problems
under actual working conditions. The
boxes provide a precise power resis-
tance of from 1 ohm to 999,000 ohms
for actual use in a given circuit. Up
to 225 watts per decade can be handled
by adjusting. any or all of the six
rotary decade switches provided on the
instruments. The reading for the in-
serted resistance is read from decade
dials. The instruments will also deter-
mine parallel resistance values, voltage-
dropping requirements, and has other
practical functions.

Electroplating Rectifier

GREEN ELECTRIC COMPANY,
130 Cedar Street, New York City, have
available model 7100T electroplating
rectifier (built around a selenium reecti-
fier) which is known as *“Selectro-
Plater” and which is rated at 1000

’ amperes six volts continuous operation.

The safe overload capacity is 25 per
cent. The unit weighs 750 pounds,
occupies less than three square feet of
floor space and can be mounted on
caster wheels and shifted from point to
point in a plating plant. Efficiency is

maintained at 65 per cent to 75 per
cent from full load rating down to a
fractional load. The main transformer
and the voltage control transformer
are insulated with fiberglass and mica.

| Other characteristics of the “Selectro-

Plater” include no moving parts, in-
stantaneous starting and noiseless
operation, controls and indicating in-
struments located on the front panel,
and simple wiring. “Selectro-Placers”
are available to be used in conjunction
with the original equipment if the
need arises.

June %941 — ELECTRONICS



BUYERS
GUIDE.. N
ELECTRONIC
_ and ALLIED
BN [NDUSTRIES

Sources of materials, parts, components

‘and supplies for engineering and manu-

facture of radio, communication, industrial

L . . __applications of electronic circuits and
feeble-current control.
IMPORTANT!

All products are listed under the noun or

|
b principal word—not under the adjective.
THUS: — Paper Insulation will be found under
| INSULATION. and not under Paper; Binding
Posts under POSTS, not under Binding.
. ELECTRO
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Adapters

TEST ADAPTERS

Alden Products Co., 715 Center St., Brock-
ton, Mass.

American Phenolic Corp., 1250 Van Buren
St., Chicago, IIl

American Radio Hardware Co., 476
Broadway, New York, N. Y.

Bud Radio, Inc, 2118 E. 55th St., Cleve-
land, Ohio

Insuline Corp. of America, 30-30 Northern
Blivd., Long Island City, N. Y.

Million Radio & Television Labs., 685 W.
Ohio St., Chicago, 11l

Radio City Products Co., %8 Park P!
New York, N. Y.

RCA Mfg. Co., Camden, N. J.

Readrite  Meter Works, College Ave,
Bluffton, Ohio

Triplett Electrical Instrument Corp., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co.,, 4017 W. Lake St.
Chicago, 111

Webber Co., Earl, 4358 W. Roosevelt Rd.
Chicago, IIL

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

Ammeters

CONTACT MAKING AMMETERS

Esterline-Angus Co.
Indianapolis, Ind.

General Electric Co., Schenectady, N. Y

Hickok Electrical Instrument Co. 10514
Dupont Ave., Cleveland, Ohio

Reliance Instrument o, 1135 W. Van
Buren St., Chicago, Il

Roller-Smith Co., Bethlehem, Pa.

Weston Rlectrical Instrument Corp., 614
Irelinghuysen Ave., Newark N, J.

(Speedway City)

INDICATING AMMETERS

Bristol Co., Waterbury, Conn.

Burton-Rogers Co., 857 Bovliston St.
Boston, Mass. (Sole Distributors for
Hoyt Electrical Instrument Works
Boston, Mass.)

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Clough-Brengle Co., 5501 Broadway, Chi-
cago, Il

Columbia Electric Mfg. Co., 4519 Hamil-
ton Ave., Cleveland, Ohio

De Jur-Amsco Corp., Shelton, Conn,

(See Advertisement Page 117)

Engelhard, Inc., Charles, 90 Chestnut St.
Newark, N. J.

Esterline-Angus Co.,, (Speedway  City)
Indianapolis, Ind.

Ferranti Electric, Inc., 30 Rockfeller
Plaza, New York, N. Y.

General Electric Co., Schenectady, N. Y.

Hickok Xleectrical Instrument Co., 10514
Dupont Ave. Cleveland, Ohio

Hoyt FElectrical Instrument ‘Works—see

. Burton-Rogers Co.

King-Seeley Corp., Ann Arbor, Mich
.\*ortox_x Electrical Instrument Corp., 79
Hilliard St., Manchester, Conn.
Rawson FElectrical Instrument Co., 102

Potter St., Cambridge, Mass.
RCA Mfg. Co., Camden, N. J.
Readrite Meter Worlss, College Ave.,

Bluffton, Ohio
Reliance Instrument Co., 1135 W. Van

Buren St., Chicago, 1II.

Roller-Smith Co., Bethlehem, Pa.
Sensitive Research Instrument Corp., 4515
. Bronx Blvd., New York, N. Y.
Simpson Eleetric Co., 5218 W. Kinzie Sr.,

Chicago, II11.

(See Advertisement Page 102)
Sum'eme Instruments Corp., Greenwood,

iss.
Tagliabue Mfg. Co., C. J., Park & Nostrand
. Aves, Brooklyn, N. Y.
Triplett FHlectrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio
Triumph Mfg. Co., 4017 W. Lake St,
w 1%h1§ffgo’ é”'
elc g. Co, W. M, 151 dgwicel
St., Chicago, IIl. B SedSwick
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
Wheelco Instruments Co., 2001 S. Hal-
sted St.,, Chicago, III.
Winslow Co., 9 Liberty St., Newark, N. J.

RECORDING AMMETERS

Autocall Co., Shelby, Ohio

Bristol Co.,, Waterbury, Conn.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Ingelhard, Inc.,, Charles, 90 Chestnut St.,
Newark, N. J.

154

Esterline-Angus Co., (Speedway City)
Indianapolis, Ind.

General Electrie Co., Schenecetady, N. Y.
(See Advertisement Pages 7, 15, 19)
Leeds & Northrup Co., 4970 Stenton Ave.,

l’hi]adelllpréiu, Jga.“] | P
Roller-Smit 0., Bethlehem, Pa.
Tagliabue Mfg. Co., C. J., Park &

Nostrand Aves., Brooklyn, N. Y.
Westinghouse Electric & Mtg. Co., East

Pittsburgh, Pa.

Aids
- HEARING AIDS

Brush Development Co., 3311
Ave., Cleveland, Ohio

De Vry Corp.,, 1111 Armitage Ave., Chi-
cago, IlL

Graybar Electric Co., Lexington Ave. at
43d St.,, New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Laurehk XRadio Mfg. Co., 3918 Monroe
Ave.,, Wayne, Mich.

Maico Co., 2632 Nicollet Ave., Minne-
apolis, Minn.

Meck Industries, John, 1313 W. Randolph
St., Chicago, Il

RCA Mfg. Co., Camden, N. J.

Telex Products Co., 1645 Hennepin Ave.,
Minneapolis, Minn.

Trimm Radio Mfg. Co., 1770 W. Berteau
Ave., Chicago, I1II.

Western Electric Co.—see Graybar Elec-
tric Co.

Zenith Radio Corp., 6011 Dickens Ave.,
Chicago, III.

Perkins

Albums

RECORD ALBUMS

Columbia Recording Corp., 1475 Barnum
Ave., Bridgeport, Conn.

Decca RRecords, Inc., 50 W. 57th St., New
York, N. Y.

Musicraft Records, Inc., 242 W. 55th St.,
New York, N. Y.

Peerless Album Co., 38 W. 21st St., New
York, N. Y.

RCA Mfg. Co., Camden, N. J.

Wilcox-Gay Corp., Charlotte, Mich.

Aluminum

SHEET, ROD and TUBE ALUMINUM

Aluminum Co. of America, Gulf Bldg.,
Pittsburgh, Pa.,

Amplifiers

AMPLIFIERS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Ill.

American Communications Corp., 123
Liberty St., New York, N, Y.

Amperite Co., 561 Broadway, New York,
N. Y

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

Arrow Radio Co., 900 W. Jackson Blvd,,
Chicago, Il

Atlas Sound Corp., 1451 39th St., Brook-
lyn, N. Y.

Bell Sound Systems, Inc., 1185 Essex
Ave., Columbus, Ohio

Bogen Co., David, 663 Broadway, New
York, N. Y.

Braun, Inc., W. C, 601 W. Randolph. St.,
Chicago, IIL

Chicago Sound Systems Co., 315 E. Grand
Ave., Chicago, IlI

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa .

De Vry Corp.,, 1111 Armitage Ave., Chi-
cago, Il

Electrical Research Products, Ine., 76
Varick St.,, New York, N. Y.

Erwood Sound Equipment Co., 223 W.
Erie St., Chicago, Ill.

Tairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaiea, N. Y.

(See Advertisement Page T4)

IFulton Radio Corp., 100 Sixth Ave., New
York, N. Y.

Gabel Mfg. Co., John, 1200 W. Lake St.,
Chicago. TIl.

Gates Companies, Quincy, Il

General Communication Products Co.,
Iéexington Ave. at Vine, Hollywood,

al.

General Radio Co.,, 30 State St., Cam-

bridge, Mass.

1341-1942 BUYERS' GUIDE for the

Gibbs & Co., Thomas B., 900 W. Lake
St., Chicago, I1II.

Graybar Electric Co., Lexington Ave. at
43d St.,, New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Jack Mfg. Corp., Charles, 420 Lehigh St.,
Allentown, Pa.

Howard Radio Co., 1731 Belmont Ave.,
Chicago, 111

Lafayette Radio Corp., 100 Sixth Ave.,
New York, N. Y.

Lincrophone Co.,, 1661 Howard Ave.,
Utica, N. Y.

Marine Radio Corp.,, 119 168th St.,
Jamaica, N. Y

Meck Industries, John, 1313 W. Randolph
St., Chicago, Ill.
Million Radic & Television Laboratories,
1617 N. Damen St., Chicago, IlI.
Morlen Electric Co., 60 W. 15th St., New
York, N. Y.

Music Master Mfg. Co., 508 S. Dearborn
St., Chicago, I1l.

National Co., 61 Sherman St., Malden,

Mass.

National-Dobro Corp., 400 S. Peoria St.,
Chicago, Il

Norwalk Transformer Corp., South Nor-
walk, Conn.

Operadio Mfg. Co., St. Charles, Ill.

Pacent Engineering Corp., 79 Madison
Ave., New York, N. Y.

Piezoelectric Laboratories, 612 Rockland
Ave.,, New York, N. Y.

Radolek Co.,, 601 W. Randolph St., Chi-
cago, Ill.

Rauland Corp., 3341 Belmont Ave., Chi-
cago, 11l

l{ayg_{ahY, Ine., 211 Railroad Ave., Elmira,

RCA Mfg. Co., Camden, N. J.

Regal Amplifier Mfg. orp., 14 W. 17th
St.,, New York, N. Y.

Rowe Industries, 3120 Monroe St., Toledo,

Ohio
Setchell-Carlson, Ine., 2233 University
Ave., St. Paul, Minn.
Sherron Metallic Corp., 1201 Flushing
Ave., Brooklyn, N. Y.
Sillcox Radio & Television Corp., 60
Wall Tower, New York, . Y.
Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Smith Co., Maxwell, 1027 N. Highland
Ave., Hollywood, Cal.

Spokane Radio Co., 611 W. First Ave.,
Spokane, Wash.
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Sundt Engineering Co., 4757 Ravenswood
Ave., Chicago, Il

Talking Devices Co.. 4451 W. Irving Park
Rd., Chicago, Il .

Technical Products International, .135
lL.iberty St., New York, N. Y.

Televiso Products, Inec., 2400 N. Sheffield
Ave., Chicago, 111

Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, 11l

Transformer Corp. of America, 69
Wooster St,, New York, N. Y.

Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, TIl.

United Cinephone Corp., Torrington, ,
Conn.

Vega Co., 155 Columbus Ave., Boston,
Mass

Vibraloe Mfg. Co., 1273 Mission St., San
Francisco, Cal.

Wehster RElectric Co.,, De Koven Ave. &
Clark St.. Racine, Wis.

Western Electric Co.—see Graybar Elec-
tric Co.

Western Sound & Electric Laboratories,
Ine, 311 W. Kilbourn Ave., Mil-
waukee, Wis.

Wilcox Electric Co.,, 40th & State Line,
Kansas City, Mo.

Analyzers

COLOR ANALYZERS

Bausch & Lomb Optical Co., 635 St.
Paul St.,, Rochester, N. Y.
Central Scientific Co., 1700 Irving Park
Blvd., Chicago, Ill.
Electronic Products Co., St. Charles, Il
Ess Instrument Co., 30 Irving Pl, New
Scientific Co.,

York, N
711 Forbes St.,
Pittsburgh, Pa.

Fisher

Gaertner Scientific Corp., 1201 Wright-
wood Ave.,, Chicago, IIl.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St, Cam-
bridge, Mass.

Jarrell-Ash Co., 165 Newburg St., Boston,
Mass.

Luxtrol Co., 54 W. 21st St., New York,

N. Y.

Photobell Corp., 123 Liberty §St., New
York, . 0Y.

Photovolt C¥rp., 95 Madison Ave., New
York, N. Y.

Pho-Tron Instrument Co., 5713 Euclid
Ave., Cleveland, Ohio
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ELECTRONIC and ALLIED INDUSTRIES

Rawson Electrical Instrument
Potter St., Cambridge, NI[]ass.CO.’ 102
Rubxcgn Co., 29 N. Sixth St.. Philadelphia,
Sax] Iﬁstrument Co., 42 W
- Ig’rovid?nce, R. 1. eybosset St.,
eldon Electric Corp., 100 i
“New York, N. Y. it Ave
United Cinephone
W Conn. 5
oermann-Schuchhardt, Inc.. 1 o
St., New York, N. Y. fWe AT

Corp., Torrington,

HARMONIC ANALYZERS

Gaertner Scientific Cor ., 1201 ri -
wood Ave,, Chica.go,pIIl. T
‘General Radio Co., 30 State St., Cam-
bridge, Mass.
Hewlett Packard Co., 481 Page Mill Rd.
Palo Alto, Calif. ’
(See Advertisement Page 70)
Mico Instrument Co., 10 Arrow St., Cam-
- btrjir;ige,AMass.
cientific pparatus Co.,, 4 La ca
U ’tAdve.”l‘ Yon%cers, N. Y. ——
nite ransformer Corp.,, 150 rick
St.,, New York, N. Y.p Varic

INTERFERENCE and NOISE ANALYZERS

Aerovox Corp., New Bedford, Mass.

American Communications Corp., 123
Liberty St., New York, N. Y.

Ampﬁrltie( Corp., 561 Broadway, New York,

BaIIaNr{ti‘}]é Labox‘atories, Inc., Boonton,

Bendix Radio Corp., 930 E. Fort Ave.,
Baltimore, Md.

Brush Development Co., . 3311 Perkins
Ave., Cleveland, Ohio

Daven Co., 158 Summit St., Newark, N. J.

Deutschmann ‘Corp., Tobe, Canton, Mass.

Electrical Research Produets, Inc.,, 195
Broadway, New York, N. Y.
(See Advertisement I’age 152)
Ferris Instrument Corp., Boonton, N.J.
(See Advertisement Page 144)
General Electric Co., Schenectady, N. Y.
General Radio Co., 80 State St., Cam-
bridge, Mass.

Jones-Orme Co., 1645 Hennepin Ave., St.
Paul, Minn.

Measurements Corp., Boonton, N. J.

Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.

RCA Mfg. Co., Camden, N. J.

Sound Apparatus Co., 150 W. 46th St,
New York, N. Y.

Sprague Specialties Co., 189 Beaver St.,
North Adams, Mass.

Televiso Products, Inc., 2400 N. Sheffield
Ave., Chicago, Il

Webber Co., Earl, 4358 W. Roosevelt Rd.,
Chicago, III.

INDUSTRIAL CIRCUIT ANALYZERS

Precision Apparatus Co.,, 647 Kent Ave.,
Brooklyn, N. Y. -
(See Advertisement Puage 138)
‘Weston Electrical Instrument Co., 614
Frelinghuysen Ave.,, Newark, N. J.

RADIO SET ANALYZERS

Aerovox Corp., New Bedford, Mass.
Audio-Tone Oscillator Co., 60 Walter St.,
Bridgeport, Conn.
Clough-Brengle Co., 5501 Broadway, Chi-
cago, Il
Electrical Research Products, Inc., 76
Varick St.,, New York, N. Y.
Ferris Instrument Corp., Boonton, N. J.
General Electric Co., Schenectady, N. Y.
General Radio Co., 30 State St., Cam-
bridge, Mass. - .
Hewlett-Packard Co., 481 Page Mill Rd,,
Palo Atlto, Cal.
Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio
H-W Mfg. Co., 3124 Larga Ave.,, Los
Angeles, Cal.
Industrial Instruments, Inc., 156 Culver
Ave., Jersey City, N. J.
Jackson Electrical Instrument Co., 129
Wayne Ave.,, Dayton, Ohio
Jones-Orme Co., 16456 Hennepin Ave., St.
Paul, Minn.
Mallory & Co., P. R., 3029 E. Washing-
ton St., Indianapolis, Ind.
Measurements Corp., Boonton, N. J.
Meissner Mfg. Co., Mt. Carmell, Il
Million Radio & Television Laboratories,
1617 N. Damen Ave., Chicago, IlIL
Precision Apparatus Co., 647 Kent Ave,
Brooklyn, N. Y.
Precision Resistor Co., 334 Badger Ave,
Newark, N. J.
Radio Clty Products Co., 88 Park PIL,
Neoew York, N. Y.
(See Advertisement Page 141)
RCA Mfg. Co., Camden, N. .J.
Readrite Meter Works, College Ave., Bluff-
ton, Ohlo
. Shalloross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.

ELECTRONICS — June 1941

Simpson Electric Co., 5218 W. Kinzie St.
Chicago, III
Supreme Instruments Corp., Greenwood

Miss.

Televiso Products, Inc.,, 2400 N. Sheffield
Ave., Chicago, III

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co.,, 4017 W. Lake St.
Chicago, Il

United Cinephone Corp., Torrington, Conn.

Webber Co., Earl, 4358 W. Roosevelt Rd.,
Chicago, Il

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

SOUND SYSTEM ANALYZERS—see
Analyzers. Radio Set

TRANSMISSION ANALYZERS

Daven Co,, 158 Summit St., Newark, N. J.
(See Advertisement Pages 143 and 152)

Anodes

CARBON ANODES

Keystone Carbon Co., St. Marys, Pa.

National Carbon Co., Carbon Sales Div.,
Cleveland, Ohio

Ohio Carbon Co., 12508 Berea Rd., Cleve-
land, Ohio

Pure Carbon Co., St. Marys, Pa.

Speer Carbon Co., St. Mary's Pa.

(See Advertisement Page 20)
Stackpole Carbon Co., St. Marys, Pa.
Superior Carbon Products, Inc., 9115

George .Ave., Cleveland, Ohio
United States Graphite Co., 1621 Holland
Ave., Saginaw, Mich.

Antennas

AUTO ANTENNAS

ABC_Radio Labs., 3334 N. New Jersey St.,
Indianapolis, Ind.

American Radio Hardware Co., 476 Broad-
way, New York, N. Y.

Amy, Aceves & King, Inc., 11 W. 424 St
New York, N. Y.

Brach Mfg. Corp., L. S., 55 Dickerson
St.,, Newark. N. J.

Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.

Farnsworth Television & Radio Corp.,
3700 Pontiac St., Fort Wayne, Ind.

Fishwick Radio Co., 139 W. Fourth St.,
Cincinnati, Ohio

Galvin Mfg. Corp., 4545 Augusta Blvd.,
Chicago, Il

Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, N. Y.

J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.

Kraeuterr & Co., 585 18th Ave., Newark,

N. J.

Noblitt-Sparks Industries, E. 17th St., Co-
lumbus, Ind.

Philco Radio & Television Corp., Tioga

C Sts., Philadelphia, Pa.

Premax Products Div.,, Chisholm-Ryder
Co., College & Highland Aves., Ni-
agara Falls, N. Y.

Radiart Corp., W. 62d St. & Barberton
Ave., Cleveland, Ohio .

Radolek Co., 601 W. Randolph St., Chi-
cago, Il

RCA Mfg. Co.,, Camden, N. J.

Snyder, Inc., 813 Noble St., Philadelphia,

Pa.

Superior Tube Co., Norristown, Pa.

Tilton Blectric Corp., 15 E. 26th St.,, New
York, N. Y.

Ward Products Corp., 1523 W. 45th St.,
Cleveland, Ohio

COUNTERPOISE GROUND SYSTEMS
and ANTENNAS

General Electric Co., Schenectady, N. Y.
Hartenstine-Zane Co., 225 Broadway, New
York, N. Y. o
International-Stacy Corp., 875 Michigan
Ave., Columbus, Ohio .

Truscon Steel Co., Youngstown, Ohio
Wincharger Corp., 2700 Hawkeye Drive,
Sioux City, Iowa

HOME ANTENNAS

ABC Radio Laboratories, 3334 N. New
Jersey St., Indianapolis, Ind.

Alden Products Co., 716 Center St., Brock-
ton, Mass.

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, IIL

American Communlications Corp., 123
Liberty St., New York, N. Y.

Amy, Aceves & King, Inc., 11 W. 424 St.,
New York, N. Y.

Andrea Radio Corp., 4820 48th Ave,
Woodside, N. Y.

Bee Engineering Co., 7665 Grand River
Ave., Detroit, Mich

Belden Mfg. Co.,, 4673 W. Van Buren St.,
Chicago, 111

Birnbach Radio Co., 145 Hudson St., New
York, N. Y. .

Brach Mfg. Corp.. L. S, 55 Dickerson St.,
Newark, N. J. .

Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, 1ll

Cornish Wire Co., 15 Park Row, New
York, N. Y.

Eagle Electric Mfg. Co., 59 Hall St.,
Brooklyn, N. Y.

Electric Auto-Lite 'Co., Wire Div., 3529
24th St., Port Huron, Mich

Farnsworth Television & Radio Corp.,
3700 Pontiac St., Fort Wayne, Ind.

Fishwick Radio 'Co.. 139 W. Fourth St.,

Cincinnati, Ohio

Fleron & Son, M. M. 113 N. Broad St.,
Trenton, N. J. .

Fowler Mfg. Co.,, 9 Rutger St.,, St. Louis,
Mo.

General Electric Co., Bridgeport, Conn.

General Television & Radio Corp.,, 1240
N. Homan .\ve., Chicago, IIl

General Winding Co., 254 W. 31st., New
York, N. Y.

Insuline Corp. of America. 30-30 Northern
Blvd.,, Long Island City, N. Y.

J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.

Lafayette Radio Corp., 100 Sixth Ave,
New York, N, Y.

Lear Aviation, Inc., Dayton Municipal
Airport, Dayton, Ohio

Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

Noblitt-Sparks Industries, E. 17th St.,
Columbus, Ind.

Norwest Radio Laboratories. Blaine Ave.
& Hill St.,, Shelby, Mont.

Pacent Engineering Corp.,
Ave., New York, N. Y.

Philco Radio & Television -Corp., Tioga
& C Sts., Philadelphia, Pa.

Premax Products Div.,, Chisholm-Ryder
Co., College & Highland Aves., XNi-
agara Falls, N. Y.

Quam-Nichols Co., 33d Pl & Cottage
Grove Ave., Chicago, Ill

Radex Corp., 1733 Milwaukee Ave., Chi-
cago, Ill.

Radiart Corp., W. 624 St. & Barberton
Ave., Cleveland, Ohio

Radolek Co., 601 W. Randolph St., Chi-
cago, Il

RCA Mfg. Co.,, Camden, N. J

Snarks-Withington Co., Jackson, Mich.

Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.

Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.

Technical Appliance Corp., 17 E. 16th St.,
New York, N. Y.

Vertrod Mfg. Co., 132 Nassau St., New
York, N. Y.

Vog'ultlel Co., 8134 Vincennes Ave., Chicago,

‘Ward Products Corp., 1523 W. 45th St.,
Cleveland, Ohio

TRANSMITTING ANTENNAS

American Bridge Co., Frick Bldg., Pitts-
burgh, Pa.

Blaw-Knox Co., Farmers
Pittsburgh, IPa.

(See Advertisement Page 109)

Graybar Electric Co., Lexington Ave. at
43d St., New York, N.Y. (Sole Distrib-
utors for Western Electric Co., New
York, N. Y.)

Hardner Corp., George H., 602 Hamilton
St., Allentown, Pa.

Harrell Co., D. H.,, 10640 Buffalo Ave.,
Chicago, Ill.

Hartenstine-Zane Co., 225
New York, N. Y.

Hoke Vertical Radiator Co., 185 S.
Market St.. Petersburg, Va.

International-Stacy Corp., 875 Michigan
Ave., Columbus, Ohio

Isolantite, Inc., 343 Cortland St., Belle-
ville, N. J.

Johnson Co., E. F., Waseca, Minn.

Lehigh Structural Steel Co., 17 Battery
Pl, New York, N. Y.

Lingo & Son, John E., 28th & Buren Ave.,
Camden, N. J.

(See Advertisement Page 101)
Superior Tube €o., Norristown, Pa.

(See Advertisement Page 24)
Truscon Steel Co., Youngstown, Ohio
Western Electric Co.—see Graybar Elec-

tric Co.
Wincharger Corp., 2700 Hawkeye Drive,
Sioux City, Iowa
(See Advertisement Page 126)

Attachments

RECORD PLAYER ATTACHMENTS
—see Phonographs

79 DMadison

Bank Bldsg.,

Broadway

Attenuators

see Controls, Volume
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Baftles

SPEAKER BAFFLES

Adler Mfg. Co., 2901 W. Chestnut St,
Louisville, K:

Allied Radio Corp., $33 W. Jackson Blvd.
Chicago, 111

American Communications Corp., 123 Lib-
erty St., New York, N. Y.

Art Specxaltv Co., 1115 N. Franklin St
Chicago, IlL

Atlas Sound Corp., 1451 39th St., Brook-
lvn. N.

Castlewood Mfg. Co., 12th & Burnett,
Louisville, Ky.

Cinaudigraph Speakers, Inc., 921 W. Van
Buren St.,, Chicago, IiL

De Vry Corp.,, 1111 Armitage Ave., Chi-
cago, IlL

trwood Sound LEquipment Co., 223 W.
Irie St., Chicago, Tl

Hadley, Robert M., 711 E. 61st St, Los
Angeles, Cal. )

Hawley Products Co., 201 N. First Ave,
St. Charles. IIL

1llinois Wood Products Corp., 2512 8.
Damen Ave., Chicago, Il

Jensen Radio Mfg. Co., 6601 S. Laramie
Ave., Chicago, Tl

Leotone Radio Co., 63 Dey St., New York,

Lifetime ‘Corp., 1825 Adams St., Toledo,
Ohio

Lincrophone Co., 1661 Howard Ave.
Utiea, N. Y.

Meck Industries, John, 1313 W. RRandolph
St., Chicago, 1l

Million Radio & Television Laboratories,
1617 N. Damen St., Chicago, IIL

Operadio Mfg. Co., 13th & Indiana Sts.,
St. Charles, Tl

Racon Ilectric Co., 52 Ii. 19th St., New
York, N. Y

Rayv Lab\.r Inc., 211 Railroad Ave., Elmira,

RCA Mfg. Co., Camden, N. I.

Speak-0O- Phone Recording & Tquipment
Co., 23 W. 60th St., New York, N. Y.

Stromberg-Carlson ’l‘elephone Mfg. Co.
100 Carlson Rd., Rochester, N. Y.

University Laboratories, 195 Chrystie St.,
New York, N.

Utah Radio Products Co., 820 Orleans St.,
Chicago, TIL
Vibraloe Mfg. Co..

]i‘rancisco Cal.
Watterson Radio Mfg. Co., 2608 1Ross Ave.

Dallas. Tex
Wright-Decoster. TInc., 2233

Ave., St. Paul, Minn.

1273 Mission St., San

University

Ballasts

see Tubes, Current Regulating

Batteries

DRY BATTERIES
Acme Batter\ Corp., 59 Pearl St.,
lvn Y

Allied Itadio Corp., 833 W. Jackson Blvd.,
Chicago, Il

Bond KElectric Corp., 146 Munson St., New

~ Haven, Conn.

Bright Star Battery Co., 200 Crooks Ave.,
Clifton, N. J.

Burgess Battery Co., Freeport, IIL

Deal Electric Co., 338 Berry St.,
lyn, N. Y.

Edison Storage Battery Div,, Thomas A
Edison, West Orange, N.

General Dry Batteries, Inc, 1310'\ Athens
Ave., Cleveland, Ohio

Le Cargone Co., Myrt]e Ave., Boonton,

National Carbon Co., 30 E. 42d St.,, New
York, N. Y.

Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.

Ray-O-Vac Co., Madison, Wis.

Southern Battery Co., Appomattox, Va.

United States I‘lectrlc Mfg. COI]) 222 W.
14th St., New York, N.

Western Cable & Light Co., Baldwm Wis.

Winchester Repeating Arms Co., New
Haven, Conn.

Brook-

Broolk-

STORAGE BATTERIES

American Battery Co., 208 W. Kinzie St
Chicago, TIL

Am-plus Storage Battery Co., 425 W
Superior St., Chicago, Il

Bowers Battery Mfg Co., Reading, Pa.

De Vry Corp., 1111 Armltage Ave., Chi-
cago, Il

Tdison Storage Battery Div.,, Thomas A.
Edison, Inc., West Orange, N. J.

Tlectric Storage Battery Co., Allegheny
Ave. & 19th St., Philadelphia, Pa.

General Lead Batterles Co., Chapel St. &
T.ister Ave., Newark, N. J.

General Storage Ba.ttery Co., 2005 Locust
St.,
Globe Union Inc., 900 E Keefe Ave., Mil-
waukee, Wxs
Battery Co., 35
Neoga St., Depew, N
Ideal Commutator Dresser Co
Jumbo Battery Mfrs., E]lsworth, Towa
K. W. Battery Co., 3705 N. Lincoln Ave.,
Marko Storage Battery Corp,,
Ave., Brooklyn,
Chicago, Il
National Battery Co., First National
Philco (Battery Division), Philadelphia,
Pa.
Prest-O-Lite Battery Co., 4500 W. 16th

St. Louis,
Gould Div,, National
1631 Park
Ave., Sycamore,
Chicago, IIL
100 Varick
N. Y.
Monark Battery Co., 4656 W. Grand Ave,
Bank Bldg., St. Paul, Minn.
St.., Indianapolis, Ind.

Solar Corp., 944 W. Bruce St.,, Milwau-
kee, Wis.
Univ«rsal Battery Co., 3410 S. La Salle
Chicago, Ill.

USsl. Battery Corp, 1725 Highland Ave.,
Niagara Falls, N.

Western Cable & Light Co Baldwin, Wis.

Willard Storage Battery Co, 246 E. 131st
St., Cleveland, Ohio

Beads

Belle-

INSULATING BEADS

American Lava Corp., Cherokee Blvd. &
Manufacturers R4, Chattanooga,
Tenn

American Phenolic Corp., 1250 Van Buren
St., Chicago, TI1

Dunn., Ine., Struthers, 1315 Cherry St,,
Phlladelp‘na, Pa

Isolantite Tnc., 343 Cortlandt St.,
ville, N. J.

AMartindale Electrie Co., 1371 Hird Ave.,
Cleveland, Ohio

Saxonburg Potteries, Saxonburg, Pa.

Star Porcelain Co., 61 Muirhead Ave,
Trenton, N. J.

Steward Mfg. Co.. D. M, E. 36th St,
Chattanooga, Tenn.

Belts
DIAL BELTS—see Cable, Dial

Blocks
TERMINAL BLOCKS — see

Binding

Yosts,

Breakers

CIRCUIT BREAKERS (for electronic
applications)

Allen-Bradley Co., 1326 S. Second St
Milwaukee, Wis.

Autocall Co., Shelby, Ohio

Bunnell & Co., J. H., 215 Fulton St.,
New York, N. Y.

Burlington Instrument Co.,
Jowa

Cutler-Hammer, Inc.,, 1401 W. St, Paul
Ave., Milwaukee, Wis.

Dunn, Inc., Struthers, 1315 Cherry St,
Philadelphia, Pa.

Edison Electrical Controls, 51 Lakeside
Ave.,, West Orange, N. J.

Blectric Controller & Mfg. Co., 2701 E.
79th St., Cle\eland Ohio
General Electrlc Co.. Schenectady, N. Y.
Guardian Electric Mrg. Co., 1621 W,

Walnut St., Chicago, Il
Heinemann Circuit Breaker Co., 97 Plum
St., Trenton, N. J
(See Advertisement Page 100)
T.each Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal
Tenn Electric Switch ‘Co., Goshen, Ind.
Roller-Smith Co., Bethlehﬁm
Spencer Thermostat Co., 34 Forest St.,
Attleboro, Mass.
Standard Electrical Products Co., 417
First Ave., N., Minneapolis, Minn.
Stangard Products Co., 4111 ]<ort Hamil-
ton Pkwy., Brooklyn, N.

Ward Leonard Electric Co., 32 South St.,
Mount Vernon, N. Y.

\WWestinghouse Rlectric & Mfg. Co., East
Pittshurgh, Pa.

Wheelco Instruments Co., 2001 S. Hal-
sted St., Chicago, Il

Burlington,

Bridges

ELECTRICAL MEASUREMENT BRIDGES

Aerovox Corp., New Bedford, Mass.

Associated Research, Inc.,, 431 S.
horn St., Chlcago, 111

Biddle Co., James G., 1213 Arch §8t,
Philadelphia, Pa.

Dear-

1941-1942 BUYERS' GUIDE for the

Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
Central Scientific Co., 1700 Irvmg Park
Blvd., Chicago, Ill

Clough- Brerlllgle Co., 5501 Broadway, Chi-
cago, 1

Comell-I)ubilier Electric Corp., 1000 Ham-
ilton Blvd., South Plainfield, N. J.

Daven Co., 158 Summit St., Newark, N. J.

Deutschmann Corp., Tobe, Canton, Mass.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Industrial Instruments, Inc., 156 Culver
Ave., Jersey City, N. J.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Muter Co., 1255 S. Michigan Ave., Chi-
cago, IlL

RCA Mfg. Co., Camden, N. J.

RRoller-Smith Co., Bethlehem, Pa.

Rubicon Co., 29 N. Sixth St., Philadelphia,

a.
Shalleross Mfg. Co.,, 10 Jackson Ave.,
Collingdale, Fa.
(See Advertisement Page 113)
SolarvMIfg. Corp., 586 Ave. A, Bayonne,

Standard Apparatus Co., S. Wentworth
Ave. & 5lst St., Chicago, Il

Sllpr]o\a{l!u— Instruments Corp., Greenwood,

iss.

Tagliabue Mfg. Co., C. J, Park & Nos-
trand Aves., Brooklyn, N. Y.

Thwing-Albert Instrument Co., 3395 Lan-
caster Ave., Philadelphia, Pa.

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co.,, 4017 W. Lake St.,
Chicago, 111

United Transformer Corp., 150 Varick St.,
New York, N. Y.

Welch Mfg. 'Co.,, W. M., 1515 Sedgwick
St., Chicago, Il

Cabinets

METAL CABINETS

American Communications Corp., 123 Lib-
erty St., New York, Y.

American Radio Hardware Co., 476
Rroadway, New York, N. Y.

Bell Sound Systems, Inc., 1183 Essex Ave.,
Columbus, Ohio

Bud Radio, Inec, 2118 K. 55th St.,
land, Ohio
(See Advertisement Page 121)

Erie Can (o., 816 Erie St., Chicago, T

Falstrom Co., 7 Falstrom Co')"'c Passaic,

J.

Haul‘y Co., Robert M., 711 E. 61st St,
Los Angeles, Cal.
Insuline Corp. of America, 30- 30 North-
ern Blvd., Long Island City, N. Y.
Johnson Co., E. F. Waseca, Minn.
Karp Products Co., 129 30th St
lyn, N. Y.
(See Advertisement Page 132)

Le Febure Corp., 716 Oakland Blvd,, Cedar
Rapids, Towa

Millen Mfg. Co., James, 150 Exchange
St., Malden. Mass.

Miller Co., J. W., 5917 S. Main St., Los )
\ngeles, Cal.

National Co.,, 61 Sherman St, Malden,
Mass.

Par Metal Products Corp., 32-62 49th St.,
T.ong Island City, N. Y.
Sherron Metallie Corp., 1201
Ave., Brooklvn, N. Y.
(5(-9 Advertisement Pave 124)
Tenney Fn;:meermg Inc.,, 15 Ward St,
Bloomfield,
Wilcox Electric Co ‘40th & State Line,

Kansas City, Mo.

PLASTIC CABINETS—see Molders,
Plastic

Cleve-

Brook-

}‘ﬂlshinz

RECORD CABINETS

Chicago Sound Systems Co., 315 E. Grand
Ave., Chicago, IIL

Decca Records, Inc, 50 W. 57th St., New
York, N. Y.

Electro Acoustic Co., 2131 Bueter R4,
TFort Wayne, Ind.

TTarris Mfg. Co., 2422 W. Seventh St., Los
Angeles, Cal.

Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

RCA Mfg. Co.,, Camden, N. 3

Schloss Bros. Corp., 801 E 135th St.,
New York, N. Y.

Tonk Mfg. Co., 1912 N. Magnolia Ave,
Chicago, TIL.

Transformer Corp. of America, 69 Wooster
St., New York, N. Y.

Wilcox Electric Co, 40thh & State Line,
Kansas City, Mo.

WOOD CABINETS

Adler Mfg. Co.. 2901 W. Chestnut St,
Louisville, Ky.
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ELECTRONIC and ALLIED INDUSTRIES

Ansley Radio Corp., 21-10 45th Ave., Long

=0 ISs]a.n(ci1 SClty N. Y

e oun ystems, Inc., 1183
Columbus, Ohio RS A

Castlewood Mfg. Co., 12th & Burnett Sts.,
Louisville, Ky.

Caswell- Runvan Co., Huntington, Ind.

Chicago Novelty Furniture Co., 1750 N.
Campbell Ave., Chicago. Il

Churchlll Cabinet Co 2119 W. Churchill
St., Chicago, Il

Hadley Co.,, Robert M., 711 L. 61st St.,
Los Angeles, Cal.

Illinois Cabinet Co., Rockford, IIl.

Illinois Wood Products Corp, 2512 S.
Damen Ave., Chicago, Ill

Ingraham Co., Bristol, Conn.

Lincrophone Co 1661 Howard Ave.,
Utica, N. Y.

Radiotone, Inc., 7356 Melrose Ave., Hol-
lyvwood, Cal.

Steger Furniture Mfg. Co., Steger, Il

Tillotson Cabinet Co., 1775 Broad“a)',
New York, N. Y.

Waters-Conley Co., 501 First St.,

Roches-

ter, Minn.

Watterson Radio Mfg. Co., 2608 Ross
Ave., Dallas, Tex.

Wells-Gardner & Co., 2701 N. Kildare
Ave., Chicago, Il

Cable

BATTERY CABLE
Anaconda Wire & Cable Co 25 Broad-

way, New York, N.

American Wire Div,, Electnc Auto-Lite
Co., Port Huron, Mich.

Automotive Specialty Corp., 382 Jefferson
St., Brooklyn, N. Y.

Boston Insulated Wire & Cable Co., 65
Bay St. (Dorchester) Boston, Mass

Bowes “Seal Fast” Corp., 226 N. Pine
St., Indianapolis, ind.

Bronx Insulated Wire Co. 1169 Webster
St.,, New Yprk, N.

Crescent Cable Co., Front & Central Ave,,
Pawtucket, R. I.

Crescent Insulated Wire & Cable Co.,
Olden & Taylor Aves.. Trenton, N.J.

Essex Wire Corp., 14310 Woodward Ave.,
Detroit, Mich.

General Cable Corp 420 Lemngton Ave.,

New York, .

National Cable & Metal Co., 1727 Stand-
ard Ave.,, Glendale, Cal.

Roeb\ljng&s.Sons Co., John A. Trenton,

Simplex Wire & Cable Co., 77 Sidney St.,
Cambridge, Mass.

Sorenson Mfg. Co., P., 21-07 41st Ave.
Long Island City, N. Y.

Sterling Cable Div., Electric Auto-Lite Co.,
Port Huron, Mich.

Western Batterv & Supply Co., 4201 Gal-
apago St., Denver, Col.

White, J. \[ 1128 Olive St., Philadelphia,
Pa.

CO-AXIAL CABLE

American Phenolic Corp., 1250 Van Buren
St., Chicago, .

Andrew, Victor J., 6429 S. IL.avergne Ave.,
Chicago, Ill.

Boston Insulated Wire & Cable Co.. 65
Bay St. (Dorchester), Boston, Mass.

Doolittle Radio, Inc., 7421 Loomis
Blvd.,, Chicago, Il

Isolantite, Inc., 343 Cortlandt St., Bel-
leville, N. J.

Johnson Co., E. F.,, Waseca, Minn.

Radex Corp., 1733 Milwaukee Ave., Chi-
cago, Ill.

DIAL CABLE

J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkwy., Brooklyn, N. Y.

Schott Co.. Walter L., 5266 W. Pico
Blvd., Los Angeles, Cal.

Capacitors

.COMPRESSED GAS CAPACITORS

Heintz & Kaufman, Ltd., South San Fran-
cisco, Cal.

Lapp Insulator Co., 31 Gilbert St., Le
Roy, N. Y.

FIXED CERAMIC CAPACITORS

Automatic Winding Co., 900 Passaic
Ave,, East Newark, N.
Cardwell Mfg. Corp., Allen D 81 Pros-

pect St., Brooklvn, N. Y.
Centralab, 900 E. Keefe Ave., Milwaukee,
Wis.
(See Advertisement Page 75)
D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Il
Erie Resistor Corp., 644 W. 12th St., Erie,
Pa.

(See Advertisement Page 83)
General Mfg. Co, Waterbury, Conn.
Millen Mfg. James, 150 Exchange

St., Malden, Mass.
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Muter Co., 1255 S. Michigan Ave., Chi-
cago, IIl.
RCA Mfg. Co., Camden, N. J.

FIXED ELECTROLYTIC CAPACITORS

Aevovox {lorp.,, New Bedford, Mass.
(See Advertisement Page 101)

American Condenser Co., 2508 S. Michigan
Ave., Chicago, Ill.

Atlas Condenser Products Co., 548 West-
chester Ave., New York,

Cardwell Mfg. Corp., Allen D 81 Prospect
St., Brooklyn, N.Y.
Condenser Corp. of America, 1000 Ham-
ilton Blvd., South Plainfield, N. J.
Condenser Products Co., 1375 N. Branch
St., Chicago, IIl.

Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.

Cornell-Dubilier Eleetric Corp., 1000 Ham-
ilton Blvd., South Plainfield, N. J.

(See Advertlsement Page 28)

Cosmic Radio Corp., 699 E. 135th St.,
New York, N. Y.

Crowley & Co., Henry L., 1 Central Ave.
West Orange, N. J.

Deutschmann Corp., Tobe, Canton, Mass.

Dumont Electric Co, 514 Broadway,
New York, N, Y.

General Electrlc Co., Bridgeport, Conn.

Guaxcd Hopkins, 1437 23d Ave., Oakland,

H. R. S Products, 708 N. Cicero Ave.,
Chicago, 111

Illinois Condenser Co., 3252 W. North
Ave., Chicago, Il

Industrial Condenser Corp.,, 1725 .
North Ave., Chicago, IIl.

Magnavox Co., 2131 Beuter Rd., Fort
‘Wayne, Ind.

Mallory & Co., P. R., 3029 E. Washington
St., Indlanapohs Ind.

Micamold Radio Corp., 1087 Flushing
Ave.,, Brooklyn, N. Y.

National Union Radio Corp., 57 State St.
Newark, N. J.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Potter Co., 1950 Sheridan Rd., North Chi-
cago, i,

SOIMI'\T )5(g Corp., 5686 Ave. A., Bayonne,
(See Advertisement Page 8)
Sprague Specialties Co., 189 Beaver St.,

North Adams, Mass.
Tilton Electric Corp 15 E. 26th St.,, New
York, N.

FIXED RECEIVING CAPACITORS

Aerovox Corp., New Bedford, Mass.
(See Advertisement I’age 104)
American Condenser Co., 2508 S. Michigan
Ave., Chicago, IIl.
Art Radio Corp.,, 116 Liberty St., New
York, N. Y.
Atlas Condenser Products Co., 548 West-
chester Ave., New York, N.
Automatic Wmdlng Co., 900 Passalc Ave.,
East Newark, N. J.
Bond Products Co, 13139 Hamilton Ave.,
Detroit, Mich.
Bud Radio, Inc., 2118 E. 55th St.,
land, Ohio.
Cardwell Mfg. Corp., Allen D., 81 Prospect
St., Brooklyn, N. Y.
Centralab, 900 E. Keefe Ave., Milwaukee,
Wis.
(See Advertisement Page 75)
Condenser Products Co., 1375 N. Branch
St., Chicago, IIl
Consohdated Wire & Associated Corps.,
Peoria. & Harrison Sts.,, Chicago, Il
Continental Carbon, Inc, 13900 Lorain
Ave., Cleveland, Ohio.
Cornell-Dubilier Electric Corp., 1000 Ham-
ilton Blvd., South Plainfield, N. J.
(See Advertisement Page 23)
Cosmic Radio Corp., 699 E. 135th St., New
York, N. Y.
Deutschmann Corp., Tobe, Canton, Mass.
Dumont Electric Co., 514 Broadway, New
York, N. Y.
Electro-Motive Mfg. Co., S. Park & John
Sts., Willimantie, Conn.
Erie Resistor Corp., 644 W. 12th St.,
Erie, Pa.
(See Advertisement Page 83)
Fast & Co., John E., 3123 N. Crawford
Ave., Chicago, Il
General Mfg Co., Waterbury, Conn.
General Radio Co, 30 State St,
bridge, Mass
Girard- Hopkms, 1437 23d Ave.,, Oaklang,
Cal

Cleve-

Cam-

H. R. S. Products, 703 N. Cicero Ave.,
Chicago, Il

Illinois Condenser Co., 32562 'W. North
Ave., Chicago, Il

Industrlal Condenser Corp., 1725 W. North

Chicago, IIL

Kellogg ‘Switchboard & Supply Co., 6650 S.
Cicero Ave., Chicago, Il

Mallory & Co., ‘P, R., 3029 E. Washing-
ton St,, Indlanapolls Ind.

Micamold Radio Corp., 1087 Flushing
Ave., Brooklyn, N. Y.

Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.

Muter Co., 1266 S. Michigan Ave., Chl-
cago, Il

National Unlon Radio Corp., 57 State
St., Newark, N. J.

Philco Radlo & Television Corp., Tioga
& C S Phxlade]phm, Pa.

Potter Co 1960 Sheridan Rd., North
Chicago, Il

RCA Mfg. Co.,, Camden, N.

Sangamo Electric Co., Sprlngﬂeld 111,

Sevision Magneto Engrg. Co., 379 Phil-
lips Ave., Toledo, Ohio

Sickles Co., F. W., 165 Front St., Chic-
opee, Mass.
Solar Mfg. Corp., 586 Ave. A, Buayonune,

N. J.
(Sce Advertisement PPage 8)
prague Specialties Co., 189 Beaver §St.,
North Adams, Mass.
Stromberg-Carlson Teleptione Mfg. Co.,
100 Carlson Rd., Rochester, N. Y
Teléeiradio Engmeerlng Corp 484 Broome
St., New York, N
Tilton Electric Corp 15 E 26th St., New
York, N

FIXED TRANSMITTING CAPACITORS

Aerovox Corp., New Bedford, Mass.
(See Advertisement Page 101)
American Condenser Co., 2508 S. Mich-
igan Ave., Chicago, 11l
Automatic Winding Co., 900 Passaic Ave.,
ast Newark, N. J.
Cardwell Mfg. Corp, Allen D., 81 Pros-
pect St., Brooklyn, N. Y.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Il
Cornell-Dubilier Electric Corp., 1000 1Iam-
ilton Blvd., South Plaintield, N. J.
(See Advertisement Page 28)
Deutschmann Corp., Tobe, Canton, Mass.
Dumont Electric Co., 514 Broadway, New
York, N. Y.

Fast & Co., John E. 3123 N. Crawford
General Electric Co., Schenectady, N. Y.
Girard- Hopkms, 1437 23d Ave. Oakland,
Chicago, Il .
Insuline Corp. of America, 30-30 North-
Johnson, E. F., Waseca, Minn,
Mallory & Co.,, P. R, 3029 E. Washington
Micamold Radio Corp,,
Ave., Brooklyn, N. Y.
150 Exchange
St., Malden, Mass.
Potter Co., 1950 Sheridan Rd., North Chi.
RCA Mfg. Co., Camden, N.
Sangamo Electric Co., Sprmgﬁeld 1.
NI
(See Advertisement Page 8)
North Adams, Mass.
Westinghouse Electric & Mfg. Co., East
MICA CAPACITORS—see Capacitors,
Fixed Receiving
Fixed Transmitting
PAPER CAPACITORS—see Capac-
TEMPERATURE COMPENSATED
CAPACITOKRS — see Capacitors,

Ave., Chicago, Ill.
H. lg S. Products, 703 N. Cicero Ave.,
ern Blvd., Long Island City, N. Y.
St., Indianapolis, Ind.
1087 Flushing
Millen Mfg Co., James,
cago, 11l
Solar Mfg. Corp., 586 Ave. A, Bayonne,
Sprague Specialties Co., 189 Beaver St.,
Pittsburgh, Pa.
OIL CAPACITORS—sgee Capacitors,
itors, Fixed Receiving
Fixed Receiving

VARIABLE RECEIVER TUNING
CAPACITORS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.
Alden Products Co., 715 Center St.

Brockton, Mass.
American Steel Package Co., Defiance,

Ohio

Browning Laboratories, Inc., 750 Malin
St., Winchester, Mass.

Bud Radio, Inc., 2118 E. 55th St.,
land, Ohio
(See Advertisement Page 121)

Cardwell Mfg. Corp., Allen D., 81 Pros-
pect St., Brooklyn, N. Y.

De Wald Radio Mfg. Corp., 436 Lafayette
St., New York, Y.

General Instrument Corp., 829 Newark
Ave., Elizabeth, N. J.

Hammarlund Mfg. Co, 424 W. 334 St.
New York, N. Y.

Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.

Meissner Mfg Co., Mt. Carmel, Ill.

Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.

National Co., 61 Sherman St.,
Mass.

(See Advertisement Page 132)

Philco Radio & Television Corp., Tiogsa
& C Sts.,, Philadelphia, Pa.

Radio Condenser Co., Savis St. & Cope-
wood Ave., Camden, N. J

RCA Mfg. Co.,, Camden, N. J

Reliance Die & Stamping Co, 1260 Cly-
bourn Ave., Chicago, Il

Cleve-

Malden,
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Capacitors

(continued)

VARIABLE TRANSMITTER TUNING
CAPACITORS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.

Barker & Williamson, Ardmore, Pa

Browning Laboratories, 750 Main St
Winchester, Mass

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio
(See Advertisement Page 121)

Cardwell DMfg. Corp., Allen D., 81 Pros-
pect St., Brooklyn, N Y.

Doolittle l{a(ho, Inc., 7421 S. Loomis Blvd.
Chicago, 1ll

Flammarlund Mfg. Co., 424+ W. 33d St
New York, N. Y

Heintz & Kaufinan, Ltd., South San Fran-
cisco, Cal.

Insuline Corp. of Aierica, 30-30 North-
ern Blvd.,, Long Island City, N. Y.

Johnson, K. I, Waseca, DMinn.

Millen Mtg. Co., James, 150 Ildixchange
St., Malden, Mass,

National Ceo., 61 Sherman St Maldden,
Mass.
(See Advertisement Tage 132)

VARIABLE TRIMMER CAPACITORS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.

Alden I'roducts Co., 715 Center St,
Brockton, Mass.

Automatic Winding Co., 900 Passaic Ave.,
East Newark, N

Bud Radio, Inc., 2118 1‘ 35th St
land, Ohio
(See Advertisement Page 121)

Cambridge Instrument Co., Grand Cen
tral Terminal, New York, N. Y

Cardwell B fg. Corp., Allen D, 81 Pros-
pect St., Brooklyn, N. Y.

Centralub, 900 ¥. Keefe Ave,,
Wis.

(See Advertisement Page 75)

De Wald adio Mfg. Corp., 436 Lafayette
St., New York, N. Y.

D-X Radio Products Co.,
Ave,, Chicago, Tl
Electro-Motive Mfg, Co., S. Park & John

Sts., Willimantie, Conn.
nePHemstol Corp., 644 W. 12th St., Erie,

Cleve-

Milwankee,

1575 Milwaukee

General Tleetriec Co., Bridgeport, Conn.
yeneral Radio Co., 30 State St., Cam-

bridge, Mass.

Guthman, Ine., . I., 400 S. Peoria St.,
Chicago, TIL.

Hammarlund Mfg. Co 124 W. 33d St.
New VYork, N

Tarvey Radio L(LI)OI atories, Inc., 417
Concord Ave.,, Cambridge, Mass.

Industrial Instruments Co., 156 Culver
Ave., Jersev City, N. J.

Insuline Corp. of America, 30-30 Northern
Bivd.. Long Island City, N. Y.

Johnson Co., . ¥., Waseca, Minn.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa

Mallory & Co.. P. R, 302% LK.
St., Indianapolis, Ind

Meissner Mfg. Co., Mt. Carmel, Il

Millen Mfg. Co., James, 150 Ixchange
St., Malden, Mass.

Miller Co., J. W, 5917 S. Main St., Los
Angeles, Cal.

MureIr“Co, 1255 S. Michigan Ave., Chicago,

Washington

National Co., 61 Sherman St., Malden,
. Mass.
Philco Itadio & Television Corp. Tioga &

C Sts., Philadelphia, Pa.
Potter Co., 1950 Sheridan Rd., North Chi-
cago, Il
RCA Mfg. Co., Camden, N. J.
Rubxlcon Co., 29 N. Sixth St Philadelphia,
>a
Sickles Co., I\ W., 165 Front St., Chicopee,
Mass
Solar Mig., Corp., 586 Ave. A, Bayonne,
(See  Advertisement Tage 8)
Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.

Cells

PHOTO-ELECTRIC CELLS (seli-generating)
Meadow  Sit.,

Bradley Laboratories, 82

New Haven, Conn.
(Sce Advertisement Page 127

Burt Scientific Laboratories, R. C 1212
IE. Green St., Pasadena, Cal.

Clark Controller Co., 1146 IX. 524 St,
Cleveland, Ohio

Continental Electric Co., 715 Hamilton St.,
Geneva, Il

De Jur-Amsco Corp., Shelton, Conn,

De Vry, Herman A, 1111 W. Center St.,
Chicago, Il

4700 Stenton Ave,

Eby, Inc., Hugh H.,
Philadelphia, Pa.
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Schenectady, N. Y.

General Klectric Co., Y
4829 S. Kedzie

General Scientific Coxp
Ave., Chicago, Il

Graybar Rlectric Co., Lexington Ave. at
13d St., New \mk N. Y. (Sole Dis-
11'il)utors for \Western Electric Co.,
New York, N. Y.)

l.eeds & Northrunp Co., 4970 Stenton
Ave., Philadelphia, Pa.

Photobell Corp., 123 Liberty St., New
York, N. Y

Photov olt Corp., 10 E. 40th St.,, New York,
N.

RCA Mfg, Co., Camden, N. J. .

Rehtron Corp., 2159 Magnolia Ave.,, Chi-
cago, Ill

Rhamstine, J. Thos., 301 Beaubien St.,
Detroit, Mich

Vacutron, Inc., 20 W. 22d St, New York,
N. Y

Western Rlectric Co.—see Graybar Elec-
tric Co.

Westinghouse I.amp Div.,, We stmghouse
Eleetrie & Mftg. Co., Bloomiield,

Weston Klectrieal Inslnun(,nl (‘mp (»14
Frelinghuysen \Ave., Newark, N.J.

(Nee Advertisement Page 99)

Cements

RADIO CEMENTS

Alden Products Co., 715 Center St., Brock-
ton, AMass.

Ame1 lCdll Phenolic Corp., 1250 Van Buren

, Chicago, 111

Carron Mfg. Co., 415 S. Aberdeen St,
Chicago, 111

Celluloid Corp.,
York, N. Y.

Crowley & Co., Henry L.,
West Omnge, N. J.

D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Il

General Cement Mfg. Co., 319 Taylor Ave,,
Rockford, 111

General Electric Co., Bridgeport, Conn.

Insuline Corp. of Amel ica, 30- 30 Northern

180 Madison Ave., New

1 Central Ave.,

Blvd.,, Long Island City, N. Y.

J. . D. Mfg. Co., 4111 Ft. ‘Hamilton
Pkwy., Br‘ooklyn, N. Y.

Maas & Waldstein Co., 138 Riverside

Ave., Newurk, N. J.

(See Advertisement Page 127)
Meissner Mfg. Co., Mt Carmel, IIL
National Co., 61 Sherman St., Malden,

Mass.
New England Radiocrafters, 1156 Com-
monwealth Ave. Brookline, Mass.
Schott Co., Walter L 5264 W. Pico Blvd,,
l.os Angeles, Cal

Stangard I’roducts Co., 4111 I't. Hamilton
Pkwy., Brooklyn, 'N. Y.

Zophar Mills Inc., 112 26th St., Brook-

lyn, N. Y.

Ceramics

see Insulation, Ceramic

Changers

AUTOMATIC RECORD CHANGERS

Autocrat Radio Co., 8855 N. llamilton
Ave., Chicago, 111

Farnsworth Television & Radio Corp,
3700 Pontiac St., Fort Wayne, Ind

Gabel Mfg. Co., .]ohn, 1200 W. lLake St
Chicago, Til.

Garrard Sales Corp., 296 Broadway, New
York, N.

General Industrles Co., 3537 Taylor St,
Elyria, Ohio

Meck Industries, John, 1313 W. Randolph
St., Chicago, Il

Music Master Mfg. Co., 508 S. Dearborn
St., Chicago, Il

Pacent Engineering Corp.,, 79 Madison
Ave., New York, .Y

RCA Mfg. Co., Camden, N. J.

Regal Amplmer Mfg. COII) 14 W. 17th
St., New York, N.

Rock-Ola, Mfg. Corp., 867 N. Kedsie Ave,;
Chicago, Il

Sillcox Radio & Telev151on Coxp 60 Wall
Tower, New York,
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
Sundt Engineering Co, 4757 Ravenswood
Ave., Chicago, Il

Talking Devices Co., 4451 W. Irving Park
Rd., Chicago, 111,

Transformer Corp. of America, 69 Wooster
St., New York, N. Y.

\Vebster-Chicago Corp‘, 5622 DBlooming-
dale Ave., Chicago, Il

Chimes

CHIMES and BELLS

Jack Mfg. Corp.. Charles, 420 Lehigh St.,
Allentown, Pa.

1941-1942 BUYERS' GUIDE for the

Range l|t°“§’ Inc., 201 Verona Ave., New-
ark

RCA Mtg. Co, Camden, N. J.

‘ransformer Corp. of Amenca 69 Woos-
ter St., New York, N. Y.

Chokes

POWER and AUDIO CHOKES

Acnme Electric & Mfg. Co., 16 Water St
Cuba, N. Y.
Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, Ill.
American Transformer Co., 178 Emnmmet
St., Newark, N. J.
Armplitier Co. of America, 17 W. 20th St,,
New York, N. Y.
Artavox DMfg. Co., 430 S. Green St., Chi-
cago, Tl
Audio Development Co., 123 Bryant Ave.,
N., Minneapolis, Minn.
Chicago Transtormer Corp., 3501 W,
Addison St., Chicago, 11
Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa
Coto-Coil Co.,, 71 Willard Ave., Provi-
dence, R. 1.
Doyle, Inc., James W., 311 N. Desplaines
St Chlcago, 1.
Ierranti Electric, Ine., 30 Rockefeller
Plaza, New York, N. Y.
I'reed 'Transformer Co, 72 Spring St.,
New York,
General Tmnsfoxmer Corp 1250 W. Van
Buren St., Chicago, Ill
ITadley Co., Rohert M., 711 E. ¢lst St.,
Los Angeles, Cal.
IIalldorson Co., 4500 Ravenswood Ave.,
‘Chicago, 11l
Hollywood 'J‘ra.nsformer Co., 645 N. Mar-
tel Ave., 1.os Angeles, Cal.
Intelnatlon‘ll Transformer Co., 17 W. 20th
St., New York, N. Y.
Jefferson Electric Co Bellwood, Ill.
Johnson Co., k. It Was«ca, Minn,
Kenyon 'lrarmfonnex Co., 840 Barry St.,
New York, N.
Magnetic Windings Co 16th & Butler Sts.,
JKaston, Pa.
Marine Radio Corp., 117 168th St,,
Jamaica, N. Y.
Miller Co., J. W. 5917 S. Main St., Los
Angeles, Cal.
National Co., 61 Sherman St,
Mass.
Norwalk Transformer Corp., South Nor-
walk, Conn.
T’hilco Radio & Television Corp., Tioga
C Sts., Philadelphia, Pa.
Radex Corp., 1733 Milwaukee Ave., Chi-
cago, 1L
PCA Mfg. Co., Camden, N. J.
Skaggs Transformer Co., 5894 Broadwaly,
l.os Angeles, Cal.
Standard Transformer Corp., 1500 N. Hal-
sted St., Chicago, Ill.
500 W.

Thordarson Electric Mf{g. Co.,
Tilton Klectric Coxp 15 E. 26th St., New

Malden,

Huron St.;, Chicago, Il

York, N.
Triumph Mfg Co 4017 W. Lake St., Chi-
cago.

United Transformer Corp., 150 Varick
St., New York, N. Y. |
Utah Radio Products Co., 820 Orfeans

St., Chicago, Il

<
R.F. CHOKES .

Aladdin Radio Industries, Inc., 468 W.
Superior St., Chicago, IlL

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, IIl.

Anaconda Wire & Cable Co., 25 Broad-
way, New York, N.

Barber & Howard, Inc Rast Ave., West-
erly, R. I.
Bud Radlo Inc., 2118 E. 55th St., Cleve-

land, Ohio

D-X Radio Products Co., 1575 Milwaukee
Ave., {£hicago, Il

ast & Co., John E., 38101 N. Pulaski
Ave., Chicago, Il

General Mfg. Co., 1255 S. Michigan Ave.,
Chicago, Il

General Radio Co., 30 State St,
bridge, Mass.

General Winding Co., 254 W. 31st St,
New York, N. Y.

Guthman & Co., E. 1., 400 S. Peoria St,

424 W, 33ad St,

Cam-

Chicago, Ill,
IIammarlund Mfg. Co.,
New York, N. Y.
Insuline Corp. of America, 30-30 Northern
Blvd.,, Long Island City, N. Y.
Mallory & Co., P. R.,, 3029 E. Washing-
ton St., Indnnapolls, Ind.

Meissner Mfg Co., Mount Carmel, TIL

Millen Mfg. Co., James, 150 Exchange St.,
Malden, Mais

Miller Co., J. W., 5917 S. Main St.,, Los
Angeles, Cal.

Muter Co, 1255 S. Michigan Ave., Chi-
cago,

National Co., 61 Sherman St., Malden,
Mass.
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ELECTRONIC and ALLIED INDUSTRIES

Ohmite Mfg. Co.,, 4818 W. Flournoyv St.,
Chicago, Il

Philco Radio & Television Corp., Tioga
& C Sts.,, Philadelphia, Pa.

Radex Corp., 1733 Mllwaul\ee Ave., Chi-
cago, Il

Slokles Co.,, F. W, 165 Front St., Chico-
pee, Mass.

Teleradio Engineering Corp., 484 Broome
St., New York, Y

Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, Ill.

Clips

GRID CLIPS

Alden Products Co., 715 Center St.,
Broclkton, Mass.

American Phenolic Corp., 1250 Van Buren
St., Chicago, Il

American  Radio Hardware Co. 476
Broadway, New York, N. Y

Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.

Bud Radio, Ine., 2118 E. 55th St., Cleve-
land, Ohio

Federal Screw Products Co., 26 8. Jeffer-
son St., Chicago, 11l

General Cement JMfe. Co., 919 Taylor
Ave., Rockford, IIl.

Goat Metal Stampings, Inc., 314 Dean
St., Brooklyn, N. Y.
Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, N. Y.
Mallory & Co P. R, 3029 E. Washington
St., Indlanapolls, Ind.

Micarta Fabricators, Inc., 4619 Ravens-
wood” Ave., Chicago, Il

Millen Mfg. Co., James, 150 IExchange St.,
Malden, Mass.

Mueller Electric Co., 1583 K. 31st St,
Cleveland, Ohio

National Co., 61 Sherman St., Malden,

Mass.
Smith, Herman, 180 Lafayette St.,, New
YO"I\ N. Y

Utah Radlo Products Co., 820 Orleans
Chicago, Ill.

Ziericl( Mfg. Corp. 385 Gerard Ave.
New York, N. Y.

Coils

POWER and A. F. COILS and WINDINGS

Acme Wire Co., 1255 Dixwell ‘Ave., New
Haven,. Conn.

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

Anaconda Wire & Cable Co., 25 Broadway,
New York. N. Y.

Atlas SoundYCoxp 1451 39th St., Brook-
Iyn, N

Barber & Howard Inc., East Ave., West-
erly, R.

Best Mfg Co, 1200 Grove St., Irvington
N.

Bud Radlo, Inc., 2118 E. 55th St., Cleve-
land, Ohio
Carron \Ifg Co., 415 S. Aberdeen St,
Chicago, Il
Dano Electric Co., 93 Main $t., Winsted,
Conn.
Davis & Co., Dean W., 549 W. Fulton St,,
Chicago, Il
Doyle, Inc., James W., 311 N. Desplaines
St., Chicago, IIl.
(See Advertisement Page 149)
Electrlcal Coil Winding Co., 2733 Saunders
Camden, N. I.
EIectrlcal Products Co., 6535 Russell St.,
Detroit, Mich.
EIectVrlcml Co, 6 Varick St., New York,
Y

Freed Transformer Co., 72 Spring St,
New York,

General Electric Co ‘Schenectady, N. Y.

General Mfg. Co., 1255 S. Michigan Ave.,
Chicago, I1l.

General Wmdl%g Co., 254 W. 31st-St., New

York, N.

Globe Phone Mfg. Corp., Reading, Pa.

Guthman & Co., Edwin I., 400 S. Peoria
St., Chicago, I1L

Hadley Co., Robert M., 711 E. 6ist St,
Los Angelés, Cal.

Halldorson Co., 4500 Ravenswood Ave,
Chicago, 1il. .

Instrument Resistors, Inc., Little Falls,
N. J

Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, N. Y
International Transformer Co., 17 W.
20th St., New York, N. Y.

Light Electrlc Co., 174 Pennsylvama Ave.,
Newark, N. 1.

Magnetic Windings Co., 16th & Butler
sSts., Easton, Pa.
(‘see Advertisement Page 131)

Majestic Radlo & Television Co., 2600 W.
50th St., Chicago, IlI.

Marion Electrxcal Mfg Co., 24 CIiff St.,
Jersey City, N .J

Meissner Mfg. Co., Mt. Carmel, Il

Miller Co., J. W., 5917 S. Main St.,, Los
Angeles, Cal.

National Eleetric Coil Co., 794 Chambers
Rd., Columbus, Ohio
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Norwalk Transformer Corp.,, Southi Nor-

walk, Conn,
(See Advertisement P'age 80)

Phelps Dodge Copper Products Corp.,
American Copper Products Div.,, 40
Wall St.. New York, N. Y.

Philco Radio & Melevision Corp., Tioga &

Sts., Philadelphia, Pa.

Premier Crystal Laboratories, Inec., bb
Park Row, New Yorlg N. Y

Racon Electric Co.,, 52 IE. 19th St., New
York, N. Y.

Radex ‘Corp., 1733 Milwaukee Ave., Chi-
cago, Ill.

RCA Mifg. Co.,, Camden, N. J.

Robertson-Davis Co., 311 N. Desplaines
St., Chicago, IIl.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Standard Transformer Corp., 1500 N. Ial-
sted St., Chicago, Ill.

Stangard Products Co., 4111 TFort Ham-
ilton Pkwy., Brooklyn, N. Y.

Teleradio Engineering Corp., 484 Broome
St., New York, N. Y

United Txanst‘ox mel Corp., 150 Varick St.
New York, N. Y.

Webster Electric Co., Racine, Wis.

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

Wheeler Insulated Wire Co., 378 Washing-
ton Ave., Bridgeport, Conn.

R.F. RECEIVING or TRANSMITTING
COILS

Aladdin Radio Industries, Inc., 468 W.
Superior St., Chicago, Ill

Alden Products Co., 715 Center St., Brock-
ton, Mass.

Allied Radio Corp 833 W. Jackson Blvd,
Chicago, 1

American bommumcatnons Corp 123 Lib-
erty St., New York, .

Anaconda Wire & Cable Co., 25 Broad-
way, New York, N. Y.

Andrew, Victor J. 6429 S. Lavergne Ave.
Chicago, Ill.

D-X Radio Products Co.,, 1575 Milwaukee
Ave., Chicago, Ill.

General Mfg. Co., 1255 S. Michigan Ave.
Chicago, Il

General Winding Co., 254 1. 31st St.
New York, N. Y.

Guthman & Co., Bdwin I., 400 S. Peoria
St., Chicago, Ill.

Hammarlund Mfg. Co., 424 W. 33d St.
New York, N. Y.

Insuline Corp. of America, 30- 30 Northern
Blvd., Long Island City, N. Y.

Johnson, I F., Waseca, Minn.

Leotone Radio Co., 63 Dey St., New York,

N. Y

Meissner Mfg. Co., Mount Carmel, 11l

Millen Mfg. Co., James, 150 Exchange St.
Malden, Mass.

Miller Co., J. W, 5917 S. Main St., Los
Angeles, Cal.

Musw Master Mfg. Co.,, 508 S. Dearborn

Chicago, IIl.

Muter Co, 1255 S. Michigan Ave., Chi-
cago, Il

National Co., 61 Sherman §8t., Malden,
Mass.

(See Advertisement I'age 132)

Pacent Engineering Corp., 79 Madison
Ave., New York, N. Y.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Radex Corp., 1733 Milwaukee Ave., Chi-
cago, Il

Sickles Co., F. W., 165 Front St., Chicopee,
Mass.

Teleradio Engineering Corp., 484 Broome
St.,, New York, N. Y.

Tnumph 1\%lflg Co., 4017 W. Lake St., Chi-
cago,

SOLENOID COILS

Allen-Bradley Co., 1326 S. Second St.,
Milwaukee, Wis.

Automatic Switech Co., 41 E. 11th St
New York, N. Y.
Cannon Electric Development Co., 3209
Humbolt St., L.os Angeles, Cal.
Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee. Wis.

Davis & Co., Dean W., 549 W. Fulton St.,
Chicago, I1l.

Electric Controller & Mfg. Co., 2701 E.
79th St., Cleveland, Ohio

Electrical 'Coil Winding Co., 2733 Saunders
St., Camden, N. J.

General Electric Co., Schenectady, N. Y.

Guardian Electric Mfg. Co.,, 1621 W,
Walnut St., Chicago, Ill.

Instrument Resistors, Inc., Little Falls,
N. J.

Jefferson Electric Co., Bellwood, Il

National Acme Co., 170 E. 131st st
Cleveland, Ohio

Square D Co, 6060 Rivard St., Detroit,
Mich.

Supreme Electric Products Corp., 105 Mt.
Hope Ave.,, Rochester, N. Y.

Trombetta. Solenoid Co., 419 . Clybourn

, Milwaukee, Wis.

\Westinghouse Ilectric & Mfg. Co., Bast
Pittsburgh, Pa.

Colorimeters

PHOTO-ELECTRIC COLORIMETERS

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md. )

Central Scientiflc Co., 1700 Trving Park
Blvd., Chicago, Il

Electronic Products Co., St. Charles, 111

Frober-Ifaybor Co., Chagrin Kalls, Ohlo

Jarrell-Ash Co., 165 Newburg St., Boston
Mass

Klett Mfg Co., 179 I&. 87th St., New York,

Y

N.
Pfaltz & BBauer, Inc., 350 Fifth Ave., New

York, N. Y. .

Photobell Colp 123 Liberty St., New
York

Photovol\f Corp., 95 Madison Ave., New
York, Y.

Pho-Tron Instrument Co., 5713 Ruclid
Ave,, Cleveland, Ohio
Rubicon Co., 29 N. Sixth St., Philadelphia,

Pa.

Saxl Instrument Co.,, 42 Weybosset St,
Providence, R.

Scientific Glass Apparatus Co., Bloomfield

United C}neplloxle Co., Torrington, Conn.

Woermann- Schuchhaldt Inc, 17 'W. 17th
St., New York,

Color-Matchers

see Colorimeters, Photo-Iilectric

Condensers

see Capacitors

Connectlors

CABLE CONNECTORS

Alden Products Co., 715 Center St., Brock-
ton, Mass.

American Microphone Co., 1915 S. West-
ern Ave., Lios Angeles, Cal.

American Phenolic Corp., 1250 Van Buren
St., Chicago, Il

American Radio Il.u(lware Co., 476 Broad-
way, New York,

Andrew, Victor J., 6429 S. Laver"ne Ave.,
Chicago, Ill.

Atlas Sound Corp., 1451 39th St., Brook-

lyn, N. Y.

Bank’s Mfg. Co.,, 5019 N. Winthrop Ave.,
Chicago, TIl.

ern%){acll:nI Radlo Co., 145 ITudson St., New

ork, N

Bond Products Co, 13139 Hamilton Ave.,
Detroit, Mich.

Brush Develol)ment Co., 3311 Perkins Ave,,
Cleveland, Ohio

Bud Radio, Inc 2118 E. 55th St., Cleve-
land, Ohio

Cannon Electric Development Co., 3209
Humbolt St., Los Angeles, Cal.

(See Advertisement Page 21)

Eastern Jlike-Stand Co., 56 Christopher
Ave., Brooklyn, N. Y.

Eby, Inc., Hugh H., 4700 Stenton Ave,
Philadelphia, Pa.

Electro Voice Mfg. Co., 1239 S. Bend Ave,,
South Bend, Ind.

General Cement Mfg. Co., 919 Taylor Ave.,
Rockford, Ill.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Insulme Corp of America, 30 30 Northern

, Long Island Cxty

J. F. D Mfg Co., 4111 Trort Hamilton
Pkwy., Brooklyn, N. Y.

Jones, Howard B., 2300 Wabansia Ave.
Chicago, Il

Lifetirir:e Corp., 1825 Adams St, Toledo,

(6]

Mallory & Co., P. R, 3029 I&. Washington
St., Indxa.na.polls Ind.

Meck Industr;es, John, 1313 'W. Randolph
St., Chicago, Il

Millen Mfg Co., James, 150 Exchange St,,
Malden, Mass.

National Ceo., 61 Sherman St., Malden,
Mass.

(S8ee Advertisement Page 132)

Pyle-National Co., 1334 N. Kostner Ave.,
Chicago, Ill.

RCA Mfg. Co., Camden, N. J.

Selectar Mfg. Corp 30 W. 15th St.,, New
York, N. Y.

iSetchell- Ca.rlson, Inc.,, 2233 ‘University

- Ave., I\%% P%ul, Mm]r31

erman g. Co, H. B, 22 Barn .

Battle Creek, Mich. ey St

Turner Co., 909 17th St, N. I&., Cedar

w bPZam%sl’ o Co., D

ebster ectric Co., e Koven Av

Clark St., Racine, Wis. s &

Zierick Mfg. Corp 385 Gerard Ave., New
York, N. Y
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Controls

AUTO RADIO CONTROLS

\lden Products Co., 715 Center St.,, Brock
ton, Mass.

American Radio Hardw are Co., 476 Broad-
way, New York, N

Bud Radio, Ine., 2118 E. 85th St.,
land, Ohio

Crowe Name Plate & Mfg. Co.. 3701
Ravenswood Ave., Chicago, Ill.
Dual Remote Control Co., 31776 W. War-
ren St., Waynue, Mich )
Gemloid Corp., 79-10 Albion Ave., I&hn
hurst, N

Insuline Corp. of America, 30-30 Northern
Blvd., lL.ong Island City, N
I D. Mfg. Co., 4111 Fort Hamnilton
Pkwy., Brooklyn, N. Y

Philco Radio & Television Corp., Tioga &
C Sts., Phitadelphia, Ma

Stewart Mfg. Corp., I'. W., 4311 Ravens-
wood Ave., Chicago, 11

United Motors Service, 3044 W. Grand
BBlvd., Detroit, Mich

White Dental Mfg. Co, S. S, 10 ®. 410th

St., New York, N. YV

Cleve

Controls, Indicators and
Other Electronic Devices

BOILER GAUGE LEVEL ALARMS

Photoswiteh, Inc, 21 Chestnut St., Cam-
bridge, Mass.

Tnited Cinephone Co., Torrington, Conn

Wheeleo Instruments Co., 1933 S. Hal
sted St., Chicago, I1II

BURGLAR ALARMS

Klectronie Controt Corp., 626 ITarper Ave.
Detroit, Mich,

General Scientific Corp., 4829 S. Kenzie
Ave., Chicago, Il

Photoswiteh, Inc., 21 Chestnut St., Cam-
hridgee, Mass.

Rehtron Corp., 2159 Magnolia Ave., Chi-
cago, IlI

ACIDITY and ALKALINITY CONTROLS
Electronie Control Corp., 626 ITarper Ave.,
Detroit, Nieh

Photoswiteh, Ine., 21 Chestnut St., Cam-
bridge, DMass

Tagliabue Mfg. Co.,, C. J, Park & Nos:
trand Aves., Blooklyn N. Y

Televiso Products, Inc., 2400 N. Sheflield
Ave., Chicago, Ill.

BLEACHING PROCESS CONTROLS

Tagliabue MIlg. Co., C. J, Park & Nos
trand Aves., Brooklyn, N. Y

DOOR OPENER CONTROLS

Electronic Coutrol Corp., 626 ITarper Ave
Detroit, Mich.

Photoswitech, Inc.,, 21 Chestnut St., Cam-
hridge, ’\/I.lss

General Scienlific Corp., 4829 S.
Ave., Chicago, Il

Televiso Products, Inc., 2400 N. Sheflield

e., Chicago, 111
nited Cinephone Corp., Torrington, Conn.

Kenzie

DRINKING FOUNTAIN CONTROLS

G. M. Lahoratories, Inc., 1735 Belmont
Ave., Chicago, Tl1

Photoswiteh, Inc., 21 Chestnut St., Cam-
bridge, Mass.

United Cinephone Corp., Torrington. Conn.

FURNACE CONTROLS

General Electric Co., Schenectady, N. Y.

Photoswiteh, I[ne., 21 Chestnut St., Cam-
bridge, ‘\Iass.

Tagliabue Mfg. Co., C. J., Park & Nos-
trand Aves., Brooklyn, N. Y.

United Cinephone Corp., Torrington, Conn.

Wheelco Tnstruments Co., 1933 S. Hal-
sted St., Chicago, TIL

GUNFIRE CONTROLS

Electronic Control Corp.,, 626
Ave., Detroit, Mich.

Harper

HEAT TREATING CONTROLS
Brown Instrument Co., 4536 Wayne Ave.,
PPhiladelphia, Pa.

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

General IBlectric Co., Schenectady, N. Y.

Tagliabue Mfg. Co., C. J.,, Park & Nos-
trand Aves., Brooklyn, N. Y.

Wheelco Tnstruments Co., 1933 S. Halsted
St.. Chicago, Il

160

LIGHTING CONTROLS

Heinemann Circuit Breaker Co., 97 Plum
St., Trenton, N. J.

General Control Co.,, 213 Broadway, Cain-
bridge, Mass.

General EBlectrie Co., Schenectady, N. Y.

General Scientitic Corp., 4829 S. Kenzie
Ave., Chicago, Il

Televiso Products, Inc., 2400 N.
ticld Ave., Chicago, Ill.

United Cinephone Corp.
Conn

Weston Rlectrical Instrument Corp., 614
Irelinghuysen Ave., Newark, N. J.

Shef-

Torrington

MOTOR or GENERATOR CONTROLS

Allis-Chalmers Mg, Co., Milwaukee, Wise.

Andrews & Perillo, Inc., 3930 Crescent
St, TL.ong Island City, N. Y.

Burlington Instrument Corp., Burlington,
Jowa

Electronic Control Corp., 626 Harper
Ave., Detroit, Mich.
General Control Co., 243 Broadway,

Cambridge, Mass.
General Iilectric Co.,
Heinemann Cireuit Breaker Co.

St., Yrenton, N. J.

United Cinephone Corp., Torrington, Conn.

Schenectady, N. Y.
97 Plum

PAPER TRIMMING anZ SLITTING
CONTROLS

Lilectronie Control Corp., 626 Harper Ave.,
Detroit, Mich

Photoswitch, Inc., 21 Chestnut St.,
bridge, Mass

United (inephone Co., Torrington, C‘onn.

Westinghouse Electric & Mfg. Co., Bast
Pittshwrgh, Pa.

Cam-

PHOTOGRAPHIC PROCESS CONTROLS

General Control Co., 243 Broadway, Cam-
bridge, Mass

Industrial Timer Corp., 117 Idison Il
Toledo, Ohio

Intercontinental Marketing Corp., 95 Mad-
ison Ave.. New York, Y

Photoswitch, Inc, 21 Chestnut St., Cam-
bridge, I\Inss,

United Cinephone Corp., Torrington, Conn

Weston Ilectrical Instrument Corp., 614
Frelinghuysen Ave.,, Newark, N. J.

PRINTING REGISTER CONTROLS

Electronic Countrol Corp., 626 Ilarper Ave.,
Detroit. Mich.

G-N  Laboratories, Inc 1735 Belmont
Ave., Chicago, Il

Photoswiteh, Ine., 21 Chestnut St.,
hridge, Mass

1Tnited Cinephone Corp., Torrington, Conn.

Westinghouse Klectric & Mtig. Co., Iltast
Pittsburgh, Pa.

Cam-

TELESCOPE DIRECTION CONTROLS

Electronic Control Corp., 626 Harper Ave.
Detroit, Mich.

Televiso I'roducts, Inc., 2100 XN. Shef-
field Ave., Chicago, 11l

TEMPERATURE CONTROLS

Bristol Co., Waterhbury, Conn.

Brown Instrument Co., 1536 Wayne Ave.,
Philadelphia, Pa.

Dunn, Inc., Struthers, 1315 Cherry St.,
Philadelphia, Pa.

Electro-Medical Laboratorvies,
Mass.

Flectronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

General Electric Co., Schenectady, N. Y.

[linois Testing l.aboratories, 420 N. La
Salle St., Chicago, TIL

l.eeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Tagliabue Mfg. Co., C. J., Park & Nos-
trand Aves.,, Brooklyvn, N. Y.

IThited Cinephone Corp., Torrington, Conn.

Wheelco TInstruments Co., 1933 S. THal-
sted St., Chicago. Il

Holliston

THICKNESS CONTROLS
Klectronic Control Corp., 626 Harper Ave.,

Detroit. Mich.

Photoswitch, Inc., 21 Chestnut St., Cam-
bridge, Mass.

Tech Labox.nories, 7 Lincoln St., Jer-

sey City, N. J.

TRAFFIC CONTROLS

American Gas Accumulator Co;,
beth, N. J.

Fagle ngnnl Corp., Moline, Il

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

Eliza-

1941-1942 BUYERS' GUIDE for the

Televiso Products, Ine., 2400 N. Schef-
field Ave., Chicago, Il

VIBRATION CONTROLS
Andrews & Perillo, Ine., 39-30 Crescent

St., Long Island Clty . Y.
Fleetronie Control Corp., 626 Harper Ave.,

Detroit, Mich.
eleviso Products. Inec., 2400 N. Shef-
Chicago, Il1.

field Ave.,

"

WEFT STRAIGHTENING CONTROLS
General Electric Co., Schenectady, N. Y.

WELDING CONTROLS

Allis-Chalmers Mfg. Co., Milwaukee, Wisc.

Ilectronie Control Corp 626 Harper Ave.,
Detroit, Mich.

General Electric Co., Schenectady, N. Y.

Photoswiteh, Ine., 21 Chestnut St., Cam-

bridge, Mass.
2400 N. Sheflield

Televiso Products, Ine.,
Ave., Chlc,u..o 111,

Westinghouse ilectric & Mfg. Co., Kast

Pittsburgh, Pa.

COUNTERS

Andrews & Perillo, Ine., 39-30 Crescent
St., Long Island Cxty, N. Y.

Automatic Iclectric Co., 1033 W. Van
Buren St., Chicago, TII.

Clare Co., C. Lawrence & Lamon Aves,,

Chnca;..o 1.

Electroniec Control Corp., 626 Harper Ave.,
Detroit, Mich.

General Control Co., 243 Broadway, Cam-
bridge, Mass.

General Scientific Corp., 4829 S. Kenzle
Ave.. Chicago, Ill.

Photobhell Corp., 123 Liberty St, New
York, N. Y.

Photoqwllch Ine., 21 Chestnut St.,, Cam-
bridge, Mass.

Rehtron Corlp 2159 Magnolia Ave., Chi-
cago

Televiso Products, Ine., 2100 N. Sheftield
Ave., Chicago, Il

United Cinephone Corp., Torrington, Conn.

Wheeico Instruments Co 1933 S. Hal-

sted St., Chicago, Ill

METAL and GUN DETECTORS

Andrews & Perillo, Tne., 39-30 Crescent
t., TL.ong Island City, N. Y

SHEET STEEL PINHOLE DETECTORS

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

GRADING DEVICES

Andrews & Perillo, Inc., 39- ‘%0 Crescent
St., lLong Island City, N.

Electronic Control Corp., 626 Ha.l per Ave.,
Detroit, Mich.

General Control Co., 243
Cantbridge, Mass. =

Photoswitch, Inc., 21 Chestnut St., Cam-
bridge, Mass.

KEYING DEVICES

Gray Mfg. Co., 16-30 Arbor &%, Hart-
ford, Conn.

MACHINE SAFETY DE;VICES

Electronic Control Corp., 626
\ve., Detroit, Mich.

General Control Co.,, 243 Broadway, Cam-
bridge, Mass.

Heinemann Circuit Breaker Co., 97 Plum
St., Trenton, N. J.

Photobell Corp.,, 123 Liberty St.,, New
York, N. Y.

Photoswiteh, Inc., 21 Chestnut St.,
bridge, Mass.

Televiso Products, Inc., 2400 N. Shef-
field Ave., Chicago, I1Il

United Cinephone Corp., Torrington, Conn.

Wheelco TInstruments Co., 1933 S. Hal-
sted St., Chicago, Il

TIMING DEVICES

Automatic ISlectric Co., 1033 W. Van
Buren St.,, Chicago, IlI.

General Control Co., 243 Broadway, Cam-
bridge, Mass.

General Electric Co., Schenectadyy N. Y.

Intercontinental Marketing Corp., 95 Mad-
ison Ave., New York, N. Y.

Photoswitch, Inc., 21 Chestnut St.,
bridge, Mass.

United Cinephone
Conn.

Broadway,

Harper

Cam-

Cam-

Corp., Torrington,

WEIGHING DEVICES

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich

General Control Co. 243 Broadway, Cam-
bridge, Mass.
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ELECTRONIC and ALLIED INDUSTRIES

United Cinephone Corp., Torrington, Conn.
Wheelco Instruments Co., 1933 S. Hal-
sted St., Chicago, 1II.

PHOTOTUBE RELAYS

Andrews & Perillo, Inc.,, 39-30 Crescent
St., Long Island City, N. Y.

Brown Instrument Co., 45636 Wayne Ave.,
Philadelphia, Pa.

Electronic _ Control Corp., 626 Harper
Ave., Detroit, Mich. )

Electronic Products Co., St. Charles, IIl.

General Control Co., 243 Broadway, Cam-
bridge, Mass.

General Electric Co., Schenectady, N. Y.

G-M  Laboratories, Inc., 1735 Belmont
Ave., Chicago, Ill.

Leach Relay Co.,, 5915 Avalon Blvd., Los
Angeles, Cal.

Photogwiteh, Inc., 21 Chestnut St., Cam-
bridge, Mass.

Tagliabue Mfg. Co.,, C. J., Park & Nos-
trand Aves., Brooklyn, N. Y

United Cinephone Corp., Torrington, Conn.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave.,, Newark, N. J.

TIME DELAY RELAYS

American Gas Accumulator Co., Eliz-
abeth, N. J.

Eagle Signal Corp., Moline, Il

Rehtron Corp.,, 2159 Magnolia Ave., Chi-
cago, Il

LIMIT SWITCHES

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

Photoswitch, Inc., 21 Chestnut St., Cam-
bridge, Mass.

United Cinephone Corp., Torrington, Conn.

PACKAGE WRAPPING

Electronic Control Corp., 626 Harper Ave.,
Detroit, Mich.

G-M Laboratories, Inc., 1735 Belmont
Ave., Chicago, IIL

Rehtron Corp., 2159 Magnolia Ave., Chi-
cago, Il

Televiso Products, Inc.,, 2400 N..Sheffield
Ave,, Chicago, Ill.

Westinghouse [lectric & Mfg. Co., KEast
Pittsburgh, Pa.

INDUSTRIAL ELECTRONIC CONTROLS

Andrew, Victor J., 6429 S. Lavergne Ave.,
Chicago, Ill. )

Industrial Timer Corp., 117 Edison PIl,
Newark, N. J.

United Cinephone Corp., Torrington, Conn.

Wallace & Tiernan Co., Belleville, N. J

PUSH BUTTON MECHANICAL CONTROLS

American Emblem Co., Utica, N. Y.

American Steel Package To., Squire Ave.
Defiance, Ohio .

Consolidated Wire & Associated Corps,
Peoria & Harrison Sts., Chicago, Il

Crowe Name Plate & Mfg. Co.,, 3701 Ra-
venswood Ave., Chicago, Il

General Instrument Corp., 829 Newark
Ave., Elizabeth, N. J. .

Qak Mfg. Ca., 1260 Clybourn Ave., Chi-
cago, Il

PUSH BUTTON TRIMMER CONTROLS

Autocrat Radio Co., 3855 N. Hamilton
Ave., Chicago, Ill.

Automatlc Winding Co., 900 Passalc Ave.,
East Newark, N. J.

General Winding Co., 254 W. 31st St,
New York, N. Y.

Guthman & Co., E. 1., 400 S. Peorla St.,
Chicago, Il

Melssner Mig. Co., Mt. Carmel, Il .

Muter Co., 1255 S. Michigan Ave., Chi-

4

cago, Il y i
Sickles Co., F. W., 166 Front St., Chicopee,
Mass.
Sparks-Withington Co., Jackson, Mich.
Telerndio Engrg. Corp., 484 Broome St.,
New York, N. Y.

RADIO REMOTE CONTROLS—seo
Controis, Remote

REMOTE CONTROLS

Allen-Bradley Co., 1326 S. Second St., Mil-
waukee, Wis.

American Automatic Klectric Sales Co.,

W. Van Buren St., Chicago, IIl.

Arca Regulators, Inc., 600 Forest St., Ar-
lington, N, J.

Askania Regulator Co., 1603 S. Michigan
Ave., Chicago, 1Il

Autocall Co., Shel’by, Ohio

Balley Meter Co., 10650 Ivanhoe Rd.,
Clevelnnd, Ohio
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Bristol Co., Waterbury, Conn.

Brown Instrument Co., 4536 Wayne Ave.,
Philadelphia, Pa.

Clare & Co.,, C. P.,, Lawrence & Lamon
Aves., Chicago, Il

Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.

Electric Indicator Corp., 21 Parker Ave.,
Stamford, Conn.

Electrimatic Corp., 2100 Indiana Ave.,
Chicago, Ill. )

Electronic Laboratory, 306 S. Edinburgh
Ave., Los Angeles, Cal. .

Elsbert Mfg. Co., 910 W. Lake St., Chi-
cago, Il

Foxboro Co., Neponset Ave. Foxboro
Mass.

General Electric Co., Schenectady, N. Y.

Guardian Electric Mfg. Co., 1621 W. Wal-
nut St., Chicago, Ill.

Hagal.)n Corp., Bowman Bldg., Pittsburgh,

a

Hanlon-Waters, Inc., Tulsa, Okla.

Hart Mfg. Co., 11 Bartholomew Ave.,
Hartford, Conn.

Hays Corp., 925 Eighth Ave., Michigan
City, Ind.

H-B Instrument Co., 2520 N. Broad St.,
Philadelphia, Pa.

Illinois Engineering Co., Racine Ave. &
20th PI., Chicago, Ill.

Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N

International Filter Co., 325 25th Pl,
Chicago, IIl

Kollsman Instrument Div., Square D Co.,
8008 45th Ave., Elmhurst, N. Y.

Kurman Electric Co., 241 Lafayette St.
New York, N. Y.

Luxtll\‘IoIYCo., 54 W. 21st St., New York,

Mason-Neilan Regulator Co., 1190 Adams
St., Boston, Mass.

Meissner Mfg. Co., Mt. Carmel, N. Y.

Minneapolis-Honeywell Regulator Co., 2712
Fourth Ave., S., Minneapolis, Minn.

Perfex Corp., 415 W. Oklahoma PIl., Mil-
waukee, Wis.

Photobell Corp., 123 Liberty St., New
York, N. Y.

Powers Regulator Co., 2720 Greenview
Ave., Chicago, Ill.

RCA Mfg. Co.,, Camden, N. J.

Republic Flow Meters Co., 2240 Diversey
Pkwy., Chicago, Ill.

Scientific Instrument Co.,. 1441 Walnut
St., Berkeley, Cal.

Tagliabue Mfg. Co. . J., Park & Nos-
trand Aves., Brooklyn, N. Y.

Taylor Instrument Companies, 100 Ames
St., Rochester, N. Y.

United Cinephone Corp., Torrington, Conn.

Wheelco Tnstruments Co., 2001 S. FHal-
sted St., Chicago, 11l

Zenith Electric Co., 835 8. Wabash St.
Chicago, I11.

VOLUME CONTROLS
Audio Products Co., 2101 S. Olive St., Bur-

bank, Cal.
Centralab, 900 E. Keefe Ave.,, Milwaukee,
Wis.

(See Advertisement Page 75)
Cinema Engineering Co., 1508 W. Verdugo
Ave., Burbank, Cal.
Clarostat Mfg. Co., 287 N. Sixth St.,
Brooklyn, N. Y.
(See Advertisement Paze 145)
Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa
Daven Co., 158 Summit St., Newark, N. J.
Electro Products Laboratories, 549 W.
Randolph St., Chicago, IIlL
General Radio Co., 30 State St., Cam-
bridee, Mass.
Hickok Rlectrical Instrument Co., 10514
Dupout Ave., Cleveland, Ohio
International Resistance Co., 401 N.
Broad St., Philadelphia, Pa.
Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, IlL
Leeds & Nothrup Co., 1970 Stenton Ave.,
Philadelphia, Pa.
Mallory & Co., P. R, 3029 E. Washington
St., Indianapolis, Ind.
Ohmite Mfg. Co., 4818 W. Flournoy St.,
Chicago, Ill.
Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.
Remler Co., 2101 Bryant St., San Fran-
ciseco, Cal.
(See Advertisement Page 144)
Rowe Radio Research Laboratory Co., 1103
Bryn Mawr Ave.,, Chicago, IlL
Shallcross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
Tech Laboratories, 7 Lincoin St., Jersey
City, N. J.
Wtah Radio Products Co., 820 Orleans St.,
Chicago, IlL

Converters

ROTARY ( ONVERTERS-—goe Dynu-
motors

Cord

RADIO CORD
Alden Products Co., 715 Center St., Brock-
ton, Mass.
Alpha Wwire Corp., 50 Howard St., New
York, N. Y

Aluminum Co. of America, Grant Bldg.,
Pittsburgh, Pa. )
American Automatic Electric Sales Co.,
1033 W. Van Buren St., Chicago, Il
American Electric Cable Co., Holyoke,
Mass. .
American Metal Moulding Co., 146 Coit
St., Irvington, N. J.
American Steel & Wire Co., Rockefeller
Bldg., Cleveland, Ohio
Anaconda Wire & Cable Co., 25 Broad-
way, New York, N. Y. .
Ansonia FElectrical Wire Co., Ansonia
Conn.
Audio Development Co., 1033 W. Van
Buren St., Chicago, Il
(See Advertisement Page 137)
Austin Co.,, M. B, 108 S. Des Plaines St.,
Chicago, IlL
Belden Mfg. Co., 4647 W. Van Buren St.,
Chicago, Il
(See Advertisement Page 71)
Birnbach Radio Co., 145 Hudson St., New
York, N. Y.
Bishop Wire & Cable Co., 420 E. 25th
St., New York, N. Y.
Boston Insulated Wire & Cable Co., 65
Bay St. (Dorchester), IBoston, Mass.
(See Advertisement I’age 142)
Camden Wire Co., Camden, N. J.
Circle Wire & Cable Corp., Maspeth, Ave.,
Maspeth, N. Y.
Clarostat Mfg. Co., 285 N. Sixth St.,
Brooklyn, N. Y.
Collyer Insulated Wire Co., 249 N. Main
St., Pawtucket, R. 1.
Columbia Cable & Electric Co., Manly St.
Long Island City, N. Y.
Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Ill.
Copperweld Steel Co., Glassport, Pa.
Cornish Wire Co., 15 Park Row, New
York, N. Y
Crescent Cable Co., Front & Central Ave.
Pawtucket, R. I.
Crescent Insulated Wire & Cable Co., N.
Olden Ave. & Taylor St.,, Trenton,

N. J.

Diamond Wire & Cable Co., Lowe Ave.
Chicago, Heights, I11.

Driver-Harris Co., Harrison, N. J.

Essex Wire Corp., 37 Manchester St., De-
troit, Mich.

Gavitt Mfg. Co!, Brookfield, Mass.

General Cable Corp., 420 Lexington Ave.,
New York, N. Y.

General Electric Co., Schenectady, N. Y.

General Insulated Wire Co., 69 Gordon
Ave.,, Providence, R. 1.

Goldmark Wire Co., James, 116 West St
New York, N. Y.

Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Whitney Blake Co., New
Haven, Conn.

Guthman Co., Edwin 1., 400 S. Peoria St.,
Chicago, Il

Habirshaw Cable & Wire Corp., 40 Wall
St., New York, N. Y.

Hatfield Wire & Cable Co., Hillside, N. J.
Hazard Insulated Wire Works, Div. of
The Okonite Co., Wilkes-Barre, Pa.
Insuline Corp. of America, 30-30 Northern

Blvd., Long Island City, N. Y.

J. F. D. Mfg. Co. 4111 Fort Hamilton

_ Pkwy.,, Brooklyn, N. Y.

Kellogg Switchboard & Supply Co., 6650
S. Clcerq Ave., Chicago, Ill

Kemi)?ct}tt Wire & Cable Cgo.| Phillipsdale,

Kerite Insulated Wire & Cable Co., Sey-
. mour, Conn.

Knickerbocker Annunciator Co., 116 West
St.,, New York, N. Y.

Lenhart l\lfg. Co., Hamburg, Pa.

Lenz Elgctric Mfg. Co., 1751 N. Western

.. Ave., Chicago, Ill.
Mldlgl;l(_i Wire Corp., 70 Hunter St., Tiffin
io.

National Electric Products Corp., Fulton
Bldg., Pittsburgh, Pa.

New England Cable Co., Concord, N. H.

New Eng. Electric Works, Lisbon, N. H.

New York Insulated Wire Co., 295 Mad-
ison Aye.. New York, N. Y.

Ohnnte_ Mfg. Co., 4818 W. Flournoy St.,
Chicago, Il

Okonite Co., Passaic, N. J.

Packard Eleetric Div.,, General Motors
Corp., Warren, Ohio

Paralmée Wire & Cable Corp., Jonesboro.

nd.
Phelps Dodge Copper Products Corp.,
American Copper Products Div., 40
. Wall St,, New York, N. Y.
Plulade.lphia Insulated Wire Co., 220 N.
Third St., Philadelphia, Pa.
Rockbestos Products Corp., 308 Nicoll St.
New Haven, Conn, '
Roeb&mg's Sons Co., John A., Trenton,

161



Cord

RADIO CORD (Continued)

Rome Cable Corp.,, Rome, N. Y.

Runzel Cord & Wire Co., 4729 Montrose
\ve., Chicago, Il .
Simplex ‘Wire & Cable Corp., 79 Sidney

St., Cambridge, ‘Mass.
Stellmg, Cable Corp., Port Huron, Mich.
Stromberg-Carlson 'lelephone ‘\Ifg Qo
100 Carlson Rd., Rochester, N. Y
'l‘nam le Conduit & Cahle Co., Iiorace
Haldmg & Queens Blvds., Llmhurst,
Y.

Umted States TRubber Co, 1230 Sixth
Ave., New York, N.

Upson Walton Co., 1286 V. 11th St
Cleveland, Ohio

Walker Bros., Conshohocken, Pa )

Walker’'s Copper Cable Co., 1416 Venice
Blvd., Los Angeles, Cal.

\Vesnnghouse IBlectric & Mfg. Co., Hast
Pittsburgh, 1’a

Wheeler Insulated Wire Co., 378 Washing
ton Ave., lsridgeport, Con

\Vhite, .I. MA, 1116 Olive St., Phila(lelphia.
Pa.

Whitney Blake Co.—see Graybar Tlectric
0.

York Insulated \Wire \Works Div. of Gen-
eral Iilectric Co., York, Pa.

Cords

RADIO and APPLIANCE CORDS

American Automatic Electric Sales Co.,
1033 W. Van Buren St.,, Chicago, 111

Arrow-llart & llegeman Electric Co., 103
Hawthorne St, Hartford, Conn.

Beaver Mtg. Co., 727 Frelinghuysen Ave.,
Newark, N. J

Belden Aftg. Co., 4673 W. Van Buren St
Chicago, 11l

Collver Insulated Wire Co., Pawtucket,
R 1

Deal Tlectric Co., 338 Berry St.,, Brook-
lvn, N. Y

Diamond \Wire & Cable Co., Chicago

Ileights. Il

Fagle Iflectric Mfg Co., 59 1IIall St,
Brooklyn, N.

Lrieson Mfg. Co., 5716 Buclid Ave., Cleve-
land, Ohio

Gem Itlectric Mfg. Co., 453 Broome St.,
New York, N. Y

General lectriec Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.

Hatfield Wire & Cable Co., 605 ITillside
Ave., llillside, N. J.

1Tolyoke Wire & Cable Corp., 720 Main
St., 1Tolyoke. Mass.

Iloosick Falls Radio & IElectrical Parts
11\\}1@ Co., First St.,, Hoosick Iralls,
LY.

Marks Products Co., 84 N. Ninth St,
Brooklyvn, N. Y.

Monowatt Electric Corp.,, 570 Lexington
Ave., New York, N. Y.

Paranite Wire & Cable Corp., Jones-

boro, Ind.
Paulding, Inc., John I, New Bedford,
Mass.

Rodale Mfg. Co., Sixth & Minor Sts,
Emaus. Pa

Royal Electric Co., 95 Grand Ave.,, Paw-
tucket, R. 1.
United States Rubber Co., 1230 Sixth Ave.,

New York, N. Y.

Utah Radio Products Co., 820 N. Orleans
Ave., Chicago, TH

Waterbuwrv Button Co., Waterbury. Conn,

Woddv Mfg. Co.,, 5639 N. Ashland Ave.,
Chicago. Il

Wood Electric Co., C D.,, 826 Broadway,
New York, N

Cores
POWDERED IRON CORES

Advance Solvents & Chemical Corp., 245
Fifthh Ave.,, New York, N. Y.
(See Advertisement Page 85)
Ferrocart Corp. of America, Williams St,,
& Aqueduct Lane, Hastings-on-Mud-
sonm, N. Y.
(See Advertisement Page 146)
Stackpole Carbon Co., Tannery St., St
Marys, Pa.
(See Advertisement Page 103)

Couplings.

CO-AXIAL CABLE ANTENNA
COUPLINGS — sece Connectors,
Cable

162

Crystals

QUARTZ CRYSTALS (frequency
controlling)

Allied Radio Corp., 833 W. Jackson Blvd,
Chicago, 1ll.

American lLava Corp., Kruesi Bldg., Chat-
tanooga, Toenn

Bausch & lL.omb Optical Co., 635 St. Paul
St., Rochester, N.

Bendlx l{mllo (‘01p
Baltimore, Md

Bliley Electric Co,,
Erie, Ya.

(See Advertisement Lage 118)

Brush Development Co., 3311 Perkins Ave.
Cleveland, OQhio

Burnett Radio Laboratory, Wm. W. I.,
41814 ldaho St., San Diego, Cal.

Collins 1ladio Co., 2920 Iirst Ave., Cedar
apids, Towa

Jeneral Iglectric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridee, Mass.

Graybar Electric Co., Lexington Ave. at
43d St.,, New York, N. Y (Sole
Distributors for \Western Iclectric Co.
N+w York, N. Y.)

Harvey Radio Laboratories, [nec., 447 Con-
cord Ave., Cambridge, Mass.

JIlipower Crystal Co., 2035 W, Chuarleston
st., Chicago, I

(See Advertisement Page 119)

ITunt & Sons, (1. Carlisle, Pa

nsuline Corp. of America, 30-30 North-

920 To. Kort Ave.,

Union Station Bldg.,

ern Blvd., Long lIsland City, N. Y
Miller, August 3., 9226 Hudson Bivd.

North Bergen, N. J.

National Co., 61 Sherman St
Mass.

Petersen Radio Co., Council Blufls, Towa

Philmore Mfg. Co., 113 University Pl
New York, N. 3

Piezoelectric I.aboratories, 612 Rockland
Ave.,, New York, N

Precision Crystal 14‘11)01at011es 1211 Lib-
erty St Springtield, Mass.

Precision Piezo Service, 427 Asia St.,
Baton Rouge, l.a

Malden,

Premier Crystal laboratories, Inc, 62
Park Row, New York. N. Y.
12CA Mfg. Co., Camden, N. .J

Scientific Radlo Service, 124 Jackson Ave.,
University Park, Hyvattsville, Nd
Standard Piezo Co., Louther & Cedar Sts.,

Carlisle, Pa
Valpey Crystals, llolliston, Mass.
Western Illectric Co.—see Graybar Elec-

tric Co.
40th & State Line,

Wilcox Electric Co.,
Kansas City, Mo
7Zeiss, Inec., Carl, 485 Fifth Ave., New

York, N. Y.

ROCHELLE SALT CRYSTALS

Brush Development Co., 3311 Perkins

Ave., Cleveland, Ohio

TOURMALINE CRYSTALS
Tuess, Inc., R, 3% W. 60th St.,, New York
N. Y

Preniier Crystal Laboratories, Inc., 63
Park Row, New York, N. Y.

Zeiss., Inc., Carl, 485 Fifth Ave.,, New
York, N. Y.

Dials

COMPLETE DIALS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.

Alden Products Co., 715 Center St., Brock-
ton, Mass.

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, 111

American limblem Co., Utica, N. Y.

American Radio Hardware Co., 476 Broad-
way, New York, N. Y.

Bastian Bros. Co., 1600 N. Clinton Ave.,
Rochester, N. Y.

Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.

Browning Lahoratories, Inc., 750 Main St.,
Winchester, Mass.

Bud Radio. Inec., 2118 I, 55th St.,
land, Ohio

Continental-Diamond IFibre Co., 13 Chapel
St., Newark, Del.

Coto-Coil Co., ‘1 Willard Ave., Provi-
dence, R.

Crowe Naime Plate & Mfg. Co., 3701

.. Ravenswood Ave., Chicago, Ill.

Torie Resistor Corp., Prle. Pa.

Flock Process Corp 17 W. 31st St., New
York, N. Y.

Gemloid Corp,Y79-10 Albion Ave., Elm-

hurst. N
30 State St.,

General Radio Co.,
bridge, Mass.

Grammes & Sons, Inc, .. I, 366 Union

St., Allentown, Pa.

Cleve-

Cam-

1941-1942 BUYERS' GUIDE for the

Hunter Pressed Steel Co., Landsdale, Pa.

Mallory & Co.,, P. R., 3029 & Washing-
ton St.,, Indianapolis, Ind.

Meissner Mfg. Co., Mount Carmel, Il

Millen Mtg. Co., James, 150 Exchange St.,
Malden, Mass.

Miller Co., J. W, 5917 S. Main St.,, Los
Angeles, Cal.

National Co., 61 Sherman St
Mass.

(See Advertisement Page 132)
New England Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.
Parisian Noveity Co., 3510 S. \Vestern
Ave., Chicago, Il

Premier Crystal Laboratories, Inc., 55
Park Row, New York, N. Y.

Rex Rheostzltygo., 37 W. 20th St., New

ork, . .
Sillcocks-Miller Co., 10 Parker .Ave., W,
South Orange, N. J.

Malden,

Diathermy

DIATHERMY

American Systocope Makers,
Lafayette Ave., Bronx, N. Y.
Battle Creek Equipmnent Co.,, 32 N. Wash-
ington Ave., Buattle Creek, Mich.
Bntchel Corp,, 5087 lluntmgton Drive, N,
1.os Ang,eles, Cal.

Burdick Corp., Milton, Wis.

de IForest Laboratories, Lee, 5106 Wil-
shire Blvd.,, Los Angeles, Cal.

Ecco High l«reqlwn(\ Corp 120 W. 20th
St., New Yonk N.

Fischer & Co. G. 2323 Wabansia
Ave., hlcago ik

General X-IRay Corp., 2012 Jackson Blvd,,
Clncago, 111,

Hanovia Chemical & Mfg. Co., N. J. R. R.
Ave. & Chestnut St., Newark, N. J.

Inc, 1241

Herz-lasker C01 p., 17 W. 60th St.,, New
York, N

High Tension (“01 n., 118 W. 22d St.,, New
Yorlk, N. Y.

Kelley-Koett Mfg. Co., Covington, Ky.

Lektra Laboratories, Inc.,, 30 IS. Tenth
St., New York, N Y

Lepel ngh I® requencv Laboratories. Inc.,
39 W. 60th St., New York, N.

Majestic Surgical "Instrument Co., 2608
N. Cicero Ave., Chicago, Ill

Meclintosh Electrical Corp., 223 N. Cali-
fornia Ave., Chicago, Il

Mueller & Co., V., 408 S. lTonore St., Chi-
cago, Il

Peerless Laboratories, Inc.,, 115 E, 234 St,,
New York, N. Y.

Rose Mfg. Co., E. J., 727 E. Gage Ave,
Los Angeles. Cal.

Sharp & Smith, Hospital Div., A. S.
Aloe Co., 18183 Olive St., St. Louis, Mo.

Discs

BLANK RECORDING DISCS

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, TIL

Allied Recording Products Co., 21 09 43d
Ave., Long Island City, N.

Arrow Radio Co., 900 W. Jxlckson Bivd.,
Chicago, Il

Audio De\'lces Inc., 1600 Bnoadway, New
Yorlk, N.

Carron Mfg. Co, 415 S. Aberdeen St.,
Chicago, Il

Cook, TF. L., 606 Parkman Ave., Los
Angules, Cal.

Duotone Co., 799 Broadway,
N. Y

New York,

Klectrical Industries Mfg. Co., Red Bank,
lectrovox Co., 424 Madison Ave.,, New
ork, N. Y.
Emeloid Mfg. Co., Arlington, N. J.
Tairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.

Federal Recorder Co., Elkhart, Ind.
Galvin Mfg. Corp., 4545 W. August Blvd.,
Chicago, Ill.
Gould-Moody Corp.,

York, N. Y.
Howard Radio Co., 1731 Belmont Ave,

Chicago, 111
Home Rec»ordix}g Co., 9 E. 19th St., New
25th St., New

395 Broadway, New

York, N. Y.

Mirror Record Corp., 58 W,
York, N. Y.

Musicraft Reconds Inc., 242 W. 55th St,
New York, N

Music Master Mfg Co, 508 S. Dearbhorn
St., Chicago, Il

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Pom@ettla, Inc., 95 Cedar Ave., Pitman,

Presto Recordmv Corp., 242 W. 55th St.,

New York, N. Y.

Radio Specialties Co.. 1956 S. Figueroa
St., T.os Angeles, Cal.

Radiotone, Inc., 7356 Melrose Ave., Holly-

wood, Cal.
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ELECTRONIC and ALLIED INDUSTRIES

Rangertorll?, JInc 201 Verona Ave. New-

RCA Mfg Co., Camden, N. J.
Recordlivc Corp 395 Broadway, New York,

N
Rieber, Inc., Frank, 1191¢ W. Pi v
< %osAAngeles, Cal. ico Blvd,
oun pparatus Co, 150 W. 4
. lgeg Parn é\T 6th St.,
oun ev1ces 0., 160 E. 116th v
. EO(I)‘kPE St., New
pea one Recording & Equipment
Co., 23 W, 60th St., New Yogk pN eV
Stangard Products Co, 4111 Fort Ham-
. lkllton g’k\vv Brooklyn, N. Y.
alking evices Co., 4451 Irving Parl
Rd., Chicago, Ill. B A
United States Record Corp 1780 Broad-
way, New York, N.
Warner Co., J. J., 1244 Larkin St., San
i Flanclsco, Cal.
Wilcox-Gay Corp., Charlotte, Mich.

Dividers

VOLTAGE DIVIDERS—see Resistors

Dynamotors

DYNAMOTORS. GENEMOTORS, ROTARY
CONVERTERS

Bodine Electric Co., 2262 W. Ohio St.,
Chicago, 111

Carvter Motor Co., 1608 N. Milwaukee
Ave., Chicago, 1.
(See Advertisement Page 111)

Delco Appliance Div.,, General Motors
Sales Corp, 391 Lyell Ave., Roches-

ter, N.

De Vry Corp 1111 Armitage Ave., Chi-
cago, Ill.

Diehl Mfg. Co., Trumbell & First Sts,
Elizabethport, N

Eclipse Aviation Div. of Bendix Aviation
Corp., Bendix, N. J
Eicor, Inc.,, 1060 W. Adams St., Chicago,
Iit.
(See Advertisement Page 134)
Electric Specialty <Co., 211 South St.,
Stamford, Conn.
General Electric Co., Schenectady, N. Y.
Janette Mfg. Co., 558 W. Monroe St.
Chicago, Ill.
Kato Engineering Co.,, 530 N. Front St,
Mankato, Minn.
Onan & Sons, D. W.,, 792 Royalston Ave.,
Minneapolis, Minn.
(See Advertisement Page 93)
Pioneer Gen-E-Motor Corp., 5849 Dickens
Ave.,, Chicago. Iil.
(see Advertisement Page L17)
RCA Mfg. Co.,, Camden, N. J

Electrocardiographs

ELECTROCARDIOGRAPHS

Beck-Lee Corp.,, 630 W. Jackson BIlvd,,
Chicago, 11

Brush Development Co., 3311 Perkins Ave.,
Cleveland, Ohio

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

IElectro-Medical Laboratery, Inc., Iollis-
ton, Mass.

General Electric X-Ray Corp., 2012 Jack-
son Blvd., Chicago, Ill.

Herz- Lasker Corp., 17 W. .60th St., New

York, Y.

Mueller & Co V., 408 S. Honore St., Chi-
cago, Ill.

Sanborn Co., 39 Osborn St., Cambridge,
Mass.

Enamels_ L

INSULATING ENAMELS
(See also Varnish, Insulating)

Alden Products Co., 715 Center St., Brock-
ton, Mass.
General Cement Mfg. Co., 919 Taylor
Ave., Rockford, Ill.
Irvinglon Varnish & Insulator Co., 18
Argyle Terrace, Irvington, N. J.
(See Advertisement Page 98)
Mans & Waldstein Co., 438 Riverside Ave.,
Newark, N. J.
(See Advertisement I’age 127)
Roxalin Flexible Lacquer Co., Elizabeth,

Schott Co., Walter L., 5264 W. Pico Blvd,
Los Angeles Ca.

Stangard Products Co 4111 Ft. Hamilton
Pkwy., Brooklyn, N. Y.
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Equalizers

see Filters, Equalizer

Equipment
DRAFTING ROOM EQUIPMENT

All- Steel -Equip Co., 641 John St., Aurora,
111

Alteneder Co., Theo.,, 1217 Spring Garden
St., Philadelphia, Pa.

Arkwrlght Finishing Co., Turks Head
Bldg., Providence, R. 1.

Brown & Sharpe Mfg. Co., 235 Promenade
St., Providence, R. 1.

Bruning Co., Charles, 100 Reade St., New
York, N. Y.

Calib\rronI Products, Inc.,, West Orange,
AN .

Cardinell Corp., Montclair, N. J.

Carter’s Ink Co., Kendall Square, Boston,
Mass.

Coxhead Corp., Ralph C., 333 Sixth Ave,
New York, N. Y

Dietzgen Co., Fugene 2425 Sheffield Ave.,
Chlcago, 111,

Drafto Co., Cochranton, Pa.

D1‘err\1‘erl. Mfg. Co., 14th & Clark Sts., Racine

is.

Emmert Mfg. Co., Waynesboro, Pa.

Eraser Co., 936 University Block, Syra-
cuse, N. Y.

Faber Co., A. W., Dickerson & Bittman
Sts., Newark, N. J.

Faber Pencil Co., Eberhard, 37 Green-
point Ave., Brooklyn, N. Y.

Gurley, W. & L. E,, Troy, N. Y

Hamilton Mfg. Co.,, Two Rivers, Wis.

nggli?sylnk Co., 271 Ninth St., Brooklyn,

Holliston Mills, Inc.,, Norwood, Mass.
Hunt & Son Co., C. B., Salem, Ohio
Keuftel & Esser Co., 303 Adams St.,, Ho-
bolken, N. J.
(See Advertisement Page 3)

Koh-I-Noor Pencil Co., 373 Fourth Ave.,
New York, N. Y.

Lyon Metal Products Inc., 1933 Mont-
gomery St. Aur01a I11.

Ozalid Products Div., General Aniline &
Film Corp.,, 25 Ansco Rd., Johnson
City, N. Y.

Paragon-Revolute Corp.,, 77 South Ave.,
Rochester N. Y.

Pease Co., C. 2679 W. Irving Park R4,
Chxcago Ill

Phillips Plocess Co., 192 Mill St., Roch-
ester, N. Y.

Post Co., Frederlck 3650 Avondale Ave.,
Chicago, Il

Shaw Blue Print Machine Co., 11 Camp-
bell St., Newark, N. J.

Speidel & CL Chas. W, 112 N. 12th St.
Philadelphia, Pa.

Stafford, Inc., 8. S, 607 Washington St.,
New York, N. Y.

Starrett Co., L. S, 165 Crescent St., .\thol,
Mass.

United States Blue Print Paper Co., 207
S. Wabash Ave., Chicago, Ill.

Universal Drafting Machine Co., 1426 W.
Third St., Cleveland, Ohio

Weber Co., I‘ 1220 Butfonwood St., Phil-
ade]plua Pa.

White Dental Mfg. Co.,, S. S, 10 E. 40th

_ St.,, New York, N. Y,

chk\eis }ll?»r'os., 512 N. Water St., Saginaw,
Mich.

Williams, Brown & Earle, Inc., 918 Chest-
nut St., Philadelphia, Pa.

Wood- Regan Instrument Co Nutley, N. J.

‘Wright, Inc, L. G. 5209 Euclid Ave.,
Cleveland, Ohio

REMOTE CONTROL EQUIPMENT—
—see Controls, Remote

Escuicheons

ESCUTCHEONS

Alden Products Co.,, 715 Center St
Brockton, Mass.

American IEmblem Co., Utica, N. Y.

Browning Laboratorles Inc., 750 Main St.,
Winchester, Mass.

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio

Crowe Name Plate & Mfg. Co., 3701 Ra-
venswood Ave., Chicago, Il

Daven Co., 158 Summit St., Newark N. J.

Davies Moldmg Co., Harry, 1428 N. Wells
St., Chicago, 1il.

Brie Resistor Corp., Erie, Pa.

Gemloid Corp., 79- 10 Albion Ave., Elm-
hurst, N. Y.

Grammes & Sons, Inc.,, L. F., 366 Union
St., Allentown, Pa.

Insulme Corp. of America, 30- 30 Northern
Blvd., Long Island Clty,

Liberty Engravmg & Mfg. Co.. 2911 S.
Central Ave., Los Angeles, Cal.

Mallory & Co., P. R., 3029 E. ‘Washington
St., Indlanapohs, Ind.

Millen Mfg Co., James, 150 Exchange St.,
Malden, Mass

Syracuse Ornamental Co., Syracuse, N. Y

Exciters

SPEAKER FIELD EXCITERS

Allied Radio Colrp., 833 W. Jackson Blvd,
Chicago, IIL )

American gCommumcatlons Corp., 123 Lib-
erty St., New York, N.

Atlas Sound Corp., 1451 39th St Brook-

1 N. Y.
Bankys Mfg. Co., 5019 N. Winthrop Ave.,

Chicago, Ill. .

De Vry Corp., 1111 Armitage Ave.,
Chicago, Il )

Fulton Radio Colp 100 Sixth Ave., New

York, N.

Norwalk ‘'Transformer Corp., South Nor-
walk, Conn

Operadio Mfg. Co, 13th & Indiana Sts.,
St. Charles, Il

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa

Racon Electrlc Co., 52 L. 19th St., New
York, N.

Ray- Lab Inc., 211 Railroad Ave., Elmira,
N.

RCA Mfg Co., Camden, N. J.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Faces

DIAL FACES—see Scales, Dial

Fibre

VULCANIZED FIBRE

Brandywire Fibre Products Co., N. Wal-
nut St., Wilmington, Del.
Continental-Diamond Fibre Co., 13 Chapel
St.,, Newark, Del.
(See Advertisecment Page 11)
Franklin Fibre-Lamitex Corp., 12th &
French Sts., Wilmington, Del
Insulation Mfg. Corp., 365 W. Washing-
ton Blvd,, Chlcago, 1.
Lincoln F1b1e & Specialty Co.,, Newport,
Del.
National Vulcanized Fibre Co.. Wilming-
ton, Del.
(See Advertisement Page 91)
Penn Fibre & Specialty Co., 2030 E. West-
moreland St., Phlladelphla, Pa.
Spaulding Ifibre Co., 310 Wheeler St,
Tonawanda, N. Y.
Taylor Fibre (Co., Norristown, Ta.
(See A(Iveltlsement Page 144)
Wilmington Fibre Specialty Co., P. O.
Box 944, Wilmington, Del

Filters

ELECTRIC WAVE SECTION FILTERS
Rliley Electric Co., Union Station Bldg.,

Erie, Pa.
Clough- Brengle Co., 5501 Broadway, Chi-
cago, IIl.

General Radio Co., 30 State St.,, Cam-
bridge, Mass.

United Transformer Corp., 150 Varick St.,
New York, N. Y.

EQUALIZER FILTERS

American Transformer Co., 178 Emmet
St., Newark, N, J.

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

Audio Dev1ces, Inc., 1600 Broadway, New
York, N. Y.

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa

Daven Co., 158 Summit St.,, Newark, N. J.

Fairchild ‘Aviation Cor p., 88 06 Van Wyck
Blvd., Jamaica, N. Y

Sound Apparatus Co., 150 W. 46th St,
New York, N. Y.

Thordarson Rlectric Mfg. Co., 500 W.
Huron St., Chicago, Ill.

United Transformer Corp., 150 Varick St.,
New Yorlk, Y.

RADIO SET FILTERS

Aerovox Corp.,, New Bedford, Mass.
American Communications Corp., 123 Lib
erty St., New York, N. Y.

Atlas Condenser Products Co., 548 West-
chester Ave.,, New York, 'N. Y.
Brach Mfg. Corp., L. 8., 55 Dickerson St.,

Newarlk, N. )

163



Filters

RADIO SET FILTERS (continued)

Consolidated Wire & Associated Corps.,
P'eoria & Harrison Sts., Chicago, Il

Continental Carbon, Inc., 13900 Lorain
Ave., Cleveland, Ohio

Cornell Dlll)l]lel Electric Cor p., 1000 Ham
ilton Blvd., South Pl(nnngld N J

Deutschmann Corp., Tobe, (anton. Mass

IBlectro  1Products Laboralo;-ies, 519 W.
Randolph St., Chicago, 1II

Ferris Instrument Corp., Boonton, N. J.
General Wm(llng Co., 254 W. 3lst St.
New York Y

Gnarcd Tlopkins, 1437 23d Ave., Oakland

al

Halldorson Co., 4500 Ravenswood Ave.,
Chicago, IIl.
Insuline Corp. of America, 30-30 North-
ern Blvd, l.,ong Island City, N. Y
Kellogg Switchboard & Supply Co., 6650
. Cicero Ave., Chicago, Tl

Meissner Mfg. Co., Mt. Carmel, 11l

Miller Co., J. W, 5917 S. Main St., Los
Angeles, Cal.

New York Transformer Co., 480 Lexing-
ton Ave.,, New York, 4

Philco Radio & Television Corp., Tioga &
(" Sts., I’hiladelphia, Pa.

Philinore ‘\/Il‘gA Co., 113 University Pl
New Yorlk, N. Y

Potter Co 950 Sheridan Rd North
Chicago, III

RCA Mfg. Co.,

Solar Mfg. Coxp,
N. J

Camden, N. J
586 Ave. A., Bavonne,

Sprague Specialties Co., 189 Beaver St.,
North Adams, Mass.

Stangard Products Co., 4111 Fort Ham-
ilton Pkwy., onoklyn N. Y

Technical Appliance Corp., 17 I&. 16th St.
New York, N. Y.

Teflt Radio Co., Plvmouth, Mich

Webber Co., [arl, 4358 W. Roosevelt Rd
Chicago, TH

Whisk L(ll)matone> 145 W. 45th St., New
Yorilk, N

Finishes

LACQUER FINISHES

Alrose Chemical Co., Providence, R. T.

Apollo Metal Works Co., 6601 S. Oak
Park Ave., Chicago, 1l

ArcoOCo 7301 Bessemer Ave., Cleveland,

hi

Ault & Wiborg Corp.,
York, N. Y

Bakelite Corp.,
N. Y

75 Varick St., New
30 E. 42d St., New York,

Berr“v‘lkrosl, Inc, 211 Leib St.. Detroit
Mich.
Day & 'Co., James B., 1872 Clvbourn

Ave., Chlcago T11.
du Pont de Nemours & Co., 1. T., 626
Schuyler Ave., Alhngton N. J1
Durez Plastics & Chemic als, Inc., \Walck
Ikoad, North Tonawanda, N Y
Egyptian l.acquer Mfg. Co, 1270 Sixth

Ave., New York
4150 E. 56th St,

Ferro Tonamel Corp.,

~ Cleveland, Ohio

Franklin Paint & Varnish Co., Benjamin,
4820 l,angdon St., Philade lphm Pa.

General Cement Mfg. Co. 919 Taylor
Ave., Tlockford, TII.

Glidden Co., 11100 Glidden Ave., Cleve-
land, Ohio

Haynes Laboratones Inc, C. W., Spring-
field, Mass.

Riverside

Hilo Varnish Corp., 42 Stewart Ave.,

Brooklyn, N. Y

lnne\-D,\l)noy Co., Smith & Proback Sts.
Louisville, Kyv.

Kay & liss Co., Lo & Kiser Sts., Davion,
Ohio

Larkin Co., 680 Seneca St., Buffalo, N. Y.

Tilly Varnish Co., 670 S. Callfmnl(\ St.,
Indianapolis, Ind

T.owe Brothers Co., 436 E. Third St.,
Dayton, Ohio

Mansg & “‘mldqlmn (‘0, 438
Ave.,, Newark, N.
(See Advvrlmement Page 127)

Makalot Corp., 262 Washington St., Bos-
ton, Mass.

Masury & Son, John W, 50 Jay St,
Brooklyn, N. Y.
Monsanto Chemical Co., Plastics Div.,
Springfield, Mass.
Murphy Varnish Co 224 McWhorter St.,
Newark, N.

New I‘np:lan(l l{adlocrafttm 1156 Com-
monwealth Ave., onokllm Mass.

New Wrinkle, Tne., Mutual IHome Blag.,
Dayton, Ohio

Pierce & Stevens, Inc., Swing St., Buf-
falo, N, Y.

Pntshurgh Plate Glass Co., Grant Bldg.,
T'ittsburgh, Pa.

Plaskon Co., 2112 Sylvan Ave., Toledo
Ohio
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Pratt & Lambert, Inc., 92 Tonawanda St.,
Buffalo, Y.

Roxalin Flexible Lacquer Co, 802 Mag-
nolia Ave., Elizabeth,

Sherwin-Williams Co., 101 Pxospect Ave.,
N. W, Cleveland Ohio.

Stanley Chemical Co., East Berlin, Conn.

Walker Co., I1. V., 714 Division St., Eliza-
beth N. J.

Watson-Standard 'Co., 225 Galveston St.,
Plttsbmgh Pa.

Zapon Div.,, Atlas Powder Co., Ludlow
St., Stamford, Conn,

Forks

ELECTRICALLY DRIVEN TUNING FORKS

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Cambridge Instrument Co., Grand Central
I‘ermma.l New York, N. Y.

Central Scie ntmc Co., 1700 Irving Park
Blvd., Chicago, Il

Chicago Apparatus Co., 1735 N. Ashland
Ave., Chicago, Il

Electric Tachoreter Corp.,, 1354 Spring
Garden St.,, Philadelphia, Pa.

Engineering Laboratories, Inec, 624 E
Fourth St., Tulsa, Okla.

Gaertner Scientific Comp., 1201 Wright-
wood Ave., Chicago, Il
General Radio Co., 30 State St.

bridge, Mass.
Welch Mfg. Co.,, W. M., 1515 Sedgwick St.,
Chicago, 111

Cam-

Ferms

COIL FORMS

Alden Produets Co., 715 Cenler St., Brock-
ton, Mass.
American Lava Corp., Kruesi Bldg., Chat-

tanooga, Tenn.
\American Phenolic Corp., 1250 Van
Chicago, 111

Buren St.,
D-X Radio Produects Co., 1575 Milwaukee
Ave., Chicago, Ill.
Erie Resistor Corp., (40 W. 12th St,,
Erie, Pa.
Fast & Co., John E., 3101 N. Pulaski
Ceramies Co.,

Ave,, Chicago, T11

General 30 Rockefeller
Plaza, New York, N. Y.

General Mfg. Co., 1255 S. Michigan Ave.,

Chicage, I11.
General Winding Co, 254 W. 31st St.,

New York, N.
400 S. Peoria St.,

Guthman & Co., Io. I
Chicago, Il

Hammarlund Mfg. Co.,, 424 W. 334 .St.,
New York, N, Y.

Insuline Corp. of America, 30--30 North-
ern Blvd.,, Long Island City, N. Y.
Isolantite, Ine., 343 Cortlandt St., Belle-

ville, N. J,
Millen JMftg. Co., James, 150 Exchange
St., Malden, Mass.

National Co., 61 Sherman St., Malden,
Mass.
New Iongland Radiocrafters, 1156 Com-

monweialth Ave., Brookline, Mass.
Paramount Faper Tube Co., 801 Glasgow
Ave, Fort Wayne, Ind.
Precision Paper Tube Co., 2033 W. Char-
leston St., Chicago, Il
Synthane Corp., Highland Ave., Oaks, Pa.
Zierick Mfg. Corp., 385 Gerard Ave.,, New
York, N. Y.

Fuses

INSTRUMENT FUSES

Bussinann Mfg. Co., University at Jef-
ferson, St. lL.euis, Mo.

Chase-Shawmut Co., Newburyport, Mass.

Littelfuse, Inc., 4757 Ravenswood Ave.,
Chicago, Il

Meter Devices Co., 1001 Prospect Ave.,
S.W.. Canton. Ohio

Galvanometers

GALVANOMETERS

Brown Instrument Co., 4428 Wayne Ave.,
Philadelphia, Pa.

Brush De \mlopmfnt Co., 3311 Perkins
Ave,, Cleveland, Ohio

Cambndgc- Tnstrument Co., Grand Central
Terminal, New York, .

Central Scientitic Co., 1700 Irvmg Park
Blvd., Chicago, Ill.

Chicago Ammm.tus Co.,, 1735 N. Ashland
Ave., Chicago, Il

D¢ .Tur-AmS(o Corp., Shelton, Conn.

1941-1942 BUYERS' GUIDE for the

Engineering TLaboratories, Inc., 624 E.
Fourth St., Tulsa, Okla.

General Electric Co., Schenectady, N. Y.

G-M Laboratories, Inc.,, 4326 N. Knox
Ave., Clncago, 111,

Heiland Research Corp., Club Bldg., Den-
ver, Col.

Hickok IZlectrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio.

J-B-T Instxuments, Ine., 141 Chapel St.,
New Tlaven, Conn.

Leeds & Northrup Co., 4970 Stenton Ave.,
JF’hiladelphia, Pa.

Measurements Corp., Boonton, N. J.

National Technical Laboratories, 820
Mission St., Pasadena, Cal.

Rawson Electrical Instrument Co., 102
Potter St., Cambridge, Mass.

RCA Mfg. Co, Camden, N. .

Roller-Smith Co., Bethlehem, Pa.

Rublfon Co., 29 N. Sixth St., Philadelphia,

Ruska & Co., Walter, 2332 Bellaire Blvd.,
Houston Texas

Sensitive Research Instrument Com 4545
Bronx Blvd., New York, N.

Shalleross Mtg. Co., 10 Jackson Ave.,
Collingdale, Pa.

Simpson Electric Co., 5218 W. Kinzie St.,
Chicago, Il

Tagliabue Mfg. Co., C. J., Park & Nostrand
Aves., Brooklvn N Y.

Thwing-Albert Instrument Co., 3395 Lan-
caster Ave., I’hiladelphia, Pa.

Triplett Electrical Instrument Co., 286
Harmon Rd., Blutfton, Ohio

Welch Mfg. Co, W. M., 1515
St., Chicago, 1Il.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
Wheelco Instruments Co 2001 S. Halsted

St., Chicago, IlI.

Sedgwick

Generators

SIGNAL GENERATORS

Andrew, Victor J., 6429 S. l.avergne Ave.,
Chicago, JIl.

Bendix Marine Products Div., Bendix
Aviation Corp.,, 754 Lexington Ave.,
Broolklyn, N. Y.

Boonton Radio Corp.,, Boonton, N. J.
(See Advertisement Page 147)
Clough-Brengle Co., 5501 Broadway, Chi-

cago,

Ferris Instrument Corp., Boonton, N. J.
(See Advertisement Page 144)
General Radio Ceo., 30 State st., Cam-

bridge, Mass.

(See Advertisement Page 16)
Hewtett-Packard Co., 481 Page Mill Rd.,
Paio Alto, Cal.

Moasurements Corp.,, Boonton, N. J.

(See Advertisement Page 133)

Million Radio & Television, 1617 N. Damen
Ave., Chicago, 1II.

Monareh Mfg., Co., 3341 Belmont Ave.,
Chicago, I,

(See Advertisement Page 150)

Precision Apparatus Co., 647 Kent Avel,
DBrooklyn, N. Y.

adex Corp., 1733 Milwaukee Ave., Chi-
cago, Il

Radio City P’roducts Co., 88 {’ark Pl.,, New

k, N. Y.

RCA AMfg. Co., Camden, N. J.

Simpson Klectric Co., 5216 W. Kinzie St.
Chicago, Il
Telviso Products, Inc., 2400 N. Sheffield

Ave., C}ncago 111,
Triplet le'lru al Instru. Co., 286 Harmen
Rd., Bluffton, Ohio
(See Advertisement Page 131)
Triumph Mfg. Co., 4017 W. Lake St
Chicago, Il
UInited Cinephone Co.,
Webber Co., Rarl,
Rd., Chicago, Tll.

Torrington, Conn.
4358 W. Roosevelt

SQUARE WAVE GENERATORS

Schenectady, N. Y.
General Radio Co., 30 State St., Cam-
bridge, Mass.

ITewlett-Packard Co., 481 Page Mill Rd.,

Palo Alto, Cal. _
Measurements Corp., 1BBoonton, N. .

General Electric Co.,

Geophones

GEOPHONES

Geophysical Instrument Co., 1315 Half
St,, S. E.,, Washington, D. C.

Globe Phone Mfg Corp., Reading, Mass.

Heiland Research Corp., Club Bldg., Den-
ver, Col.

Ruska & Co., Walter, 2332 Bellaire Blvd.,
Houston, Texas
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ELECTRONIC and ALLIED INDUSTRIES

Graphite
COLLOIDAL GRAPHITE

Acheson Colloids Corp., Port Huron, Mich.
(See Advertisement Page 123)
Asbury Graphite Mills, Asbury, N. J.
Grafo Colloids Corp., Sharon, Pa.
Superior Flake Graphlte Co First Na-
tional Bank Bldg., Chlcago, 111

Harnesses

WIRE HARNESSES
Alden Products Co., 715 Center St., Brock-

ton, Mass.

Alpha Wire Corp, 50 Howard St., New
York, N.

Belden VIfg Co 4647 W. Van Buren St.,
Chicago, 111,

Eby, Inc., Hugh H, 4700 Stenton Ave.,
Philadelphia, Pa.

General Cable Corp., 420 Lexington Ave.
New York, N

Mallory & Co., P. , 3029 B. Washington
St., Indxanapolls, Ind.

R. B. M. Mfg. Co., Div. Essex Wire Corp.,
Logansport. Tnd.

Rupp’s Assembling & Mfg. Works, 2341
N. Seminary Ave., Chicago, IlI.

Sherron Metallic Corp., 1201 Flushing
Ave., Brooklyn, N. Y.

(See Advertisement Page 124)

Headphones
CRYSTAL HEADPHONES
Brush Pevelopment (o, 3311 TPerking

Ave.,, Cleveland, QOhio
(See Advertiscment Page 86)
Connecticut Telephone & Electric Co., 70
Britannia St., "Meriden, Conn.
Telex Products Co., 1645 Hennepin Ave.
Milwaukee, Wis.
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.

DYNAMIC HEADPHONES

Carrier Microphone Co., 439 S. La Brea
Ave., Inglewood, Cal.

Universal Microphone Co., Centinela at
Warren Lane. Inglewood, Cal.

MAGNETIC HEADPHONES

Allied Raido Corp., 833 W. Jackson Blvd,,
Chicago, Ill.

Cannon Co.. C. F., Springwater, N. Y.

Carron Mfg. Co, 415 S. Aberdeen St.,
Chicago, Il

Chicago Telephone Supply Co., 1142 W.
Beardsley Ave., Elkhart, Ind.

Connecticut Telephone & Electric Co., 70
Britannia St., Meriden, Conn.

Electrical Industries Mfg. Co., Red Bank,
N

nt =

General Electric Co., Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.

Insuline Corp. of America, 30—30 Northern
Blvd., Long Island City, N. Y.

Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, IIL

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Philmore Mfg. Co., 1183 University PL.
New York, N. Y.

RCA Mfg. Co, Camden, N. J.

Trimm Radio Mfg. Co., 1770 W. Berteau
Ave., Chicago, IIL

Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal

Heads

CUTTING HEADS

Astatic Microphone Laboratories, Inc., 830
Market St., Youngstoavn, Oth

Audak go 500 Fifth Ave., New York,
N.

Brush Bevelopment Co., 3311 Perkins
Ave,, Cleveland, Ohio
(See Advertisement page 86)
Electrical Industries Mfg. Co., Red Bank,

N. J.

Fairchild Aviation Corp., 88--06 Van Wyck
Blvd., Jamaica, N. Y.

Meck Industries, John, 1313 . Ran-
dolph St., Chicago, Il

Mellaphone Corp, 65 Atlantic Ave.
Rochester, N. Y

Presto Recording Corp, 242 W. 55th St.,
New York, N. Y.

Proctor Co., B. A., 230 Park Ave., New
York, N.

Radlotone, Inc., 7356 Melrose Ave., Holly-
wood, Cal.

RCA Mfg Co., Camden, N. J.

Sound k\ppmalus Co., 150 W. 46th St,
New York, N. Y.

ELECTRONICS — June 1941

Speak-O-Phone Recording & Eqguipment
Co., 23 W. 60th St., New York . Y.
Talking Devices Co., 4451 W. Irving Park
~ Rd., Chicago, 1.
Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.
Warner Co., J. J., 1244 Larkin St., San
Francisco, Cal.
Webster KElectric €o., De Koven Ave. &
Clark St., Rarine, Wis.
. (See Advertisement Page 90)
Wilcox TElectric Co., 40th & State Line,
Kansas City, Mo.

RECORDING HEADS—see lleads,
Cutting

Holders

(RYSTAL HOLDERS—see Crystals

Horns

SPEAKER PROJECTOR HORNS

American Communications Cotvp.,, 123
Liberty St., New York, N. Y

Art Specialty Co, 1115 N. Franklin St.,
Chicago, Ill.

Atlas Sound Corp., 1451 39th St.. Brook-
Ilyn, N. Y.
(See Advertisement I'age 151)

Castlewood Mfg. Co.,, 12th & Burnett,
Louisville, Ky.

De Vry Corp., 1111 Armitage Ave., Chi-
cago, Il

Erwood Sound Equipment Co., 223 W.
Erie St., Chicago, Il

Glaybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Western Electric Co.
New York, N. Y.)

Hawley Products Co., 201 N. First Ave,
St. Charles, Il

Jensen Radio Mfg. Co.. 6601 S. Laramie
Ave., Chicago, 111
(See Advertisement Page 77)

Life%r}r])e Corp., 1825 Adams St., Toledo

io

Meck Industries, John, 1313 W. Randolph
St., Chicago, 111

Million Radio & 'Television Laboratories,
167 N. Damen St., Chicago. Il

Operadio Mfg. Co., 13th & Indiana Sts.
St. Charles, Ill

Oxford-Tartak Radio Corn., 915 W. Van
Buren St., Chicago, Il

Racon Electric Co., 52 E. 19th St.,, New
York, N. Y.

RCA VIfg Co., Camden. N. J.

Rowe Industries, 3120 Monroe St., Toledo,

Ohio

Sherron Metallic Corp., 1201 Flushing
Ave., Brooklyn, Y.

Stromberg-Carlson Telephone Mfg. Co.
100 Carlson Rd., Rochester, N. Y.

University Laboratories, 195 Chrystie St.
New York, N. Y.

Vibraloc Mfg. Co., 1273 Mission St., San
Francisco, Cal.

Western Electric Co.—see Graybar Elec-
trie_Co.

Wright-Decoster, Inc., 2233 TUniversity
Ave., St. Paul, Minn.

Indicators

CONDENSER LEAKAGE INDICATORS

Clough-Brengle Co., 5501 Broadway,
Chicago. TIL

Cornell-Dubilier Electric Corp., 1000
I;TIalrJlilton Blvd.,, South Plainfield,

Deutschmann Corp., Tobe, Canton, Mass.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Industrial Instruments, Inc, 156 Culver

ve., Jersey City, N dl

Jackson RElectrical Instrument Co., 129
Wayne Ave., Dayton. Ohio

T.eeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia. Pa.

Potter Co., 1950 Sheridan Rd.,, North
Chicago, IIL

Rawson Electrical Instrument Co., 102
Potter St., Cambridee, Mass,

Triumph Mfg. Co., 4017 W. Lake St
Chicago, Il

Weston FElectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

NEON INDICATORS

Associated Research, Inc, 431 S. Dear-
born St., Chicago, Il

Fleron & Son, Inc., M. M., 113 N. Broad
St., Trenton, N. T

thte»lfuse Inc., 4757 Ravenswood Ave.,
Chicago, 1.

RCA Mfg. Co., Camden, N. J.

OUTPUT INDICATORS—see Mecters,
Output

POSITION INDICATORS

Automatic Temperature Control Co., 33 E.
Logan St., Philadelphia, Pa.

Bailey Meter Co., 1050 Ivanhoe Rd
Cleveland, Ohio .

Bendix Marine Products Div.,, Bendix
Aviation Corp, 754 Lexington Ave
Brooklyn, N.

Boston Auto Gage Co 70 West St., Pitts-
field, Mass.

Electric Indicator Corp., 21 Parket Ave.
Stamford, Conn.

Electric Speed Indicator Co., 16313 La-
verne Ave., Lakewood, Ohio

Electric Tachometer Corp., 1354 Spring
Garden St., Phlladelphla Pa.

Foxboro Co., Neponset Ave., Foxboro,
Mass.

General Electric Co., Schenectady, N. Y.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Pioneer Instrument Div. of Bendix Avi
tion Corp., Bendix, N. J.

Shallecross l\lfg Co.,, 10 Jackson Ave,
Collingdale. Pa.

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

Weston Ilectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

POWER LEVEL INDICATORS

Clough-Brengle Co., 501 Broadway, Chi-
cago, IlL

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St, Cam-
bridge, Mass.

Hickok RElectrical Instrument Co., 1051
Dupont Ave., Cleveland, Ohio

Shalicross Mfg. Co., 10 Jaclkson ve.
Collingdale, Pa.

Westinghotise Electric & Mfg. Co., East
Pittshurgh, Pa.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

PRESSURE INDICATORS

Brush Development Co., 3311 Perkins
Ave., Cleveland, Ohio

Commercial Engineering ILaboratories,
4612 Woodward Ave., Detroit, Mich.

General Electric Co., Schenectady, N. Y

Kurman Electric Co, 241 Lafayette St.,
New York, N. Y.

RCA Mfg. Co., Camden, N. T.

Rubicon Co. 29 N. Slxth St., Philadelphia,
Pa.

SMOKE DENSITY INDICATORS and
RECORDERS

Associated Research, Inc., 431 S. Dearborn
t., Chicago. TIIl

Bailey Meter Co.,, 1050 Ivanhoe Rd.,
Cleveland, Ohio

Bristol Co., \Vatexhurv, Conn.

Electronic Laboratory, 306 S. REdinburgh
Ave., Lios Angeles. Cal.

Ess Insnument Co., 30 Irving PIl, New
York. N. Y.

General Electric Co., Schenectady, N. Y.

General Television Corp.,, 70 Brookline
Ave., Boston, Mass.

Leeds & \or thrup Co., 4970 Stenton Ave.
Philadelphia, Pa.

Lumenite Electric Co., Old Colony Bldg,
Chicago, 11

Luxtrol Co., 54 W. 21st St., New York,
N. Y

MecNeil Engineering Equipment Co., T
W., 4057 W. Van Buren St., Chicago,

11

Photobell Corn, 123 Liberty St., New
York, N. Y

Photoqw1tch Inc, 21 Chestnut St., Cam-
bridge, Mass

Preferred Utilities Mfg. Corp., 31 W. 60th
St.,, New York, N. Y.

Rehtron Corp., 2159 Magnolia Ave., Chi-
cago, .

United Cinephone Corp., Torrington, Conn.

Weston Electrical Tnstrument Corp., 614
Frelinghuysen Ave.,, Newark, N. J.

VOLUME INDICATORS

Cinema Engineering Co., 1508 W. Ver-
dugo Ave., Burbank. Cal.

Daven Co.. 158 Summit St., Newark, N. J.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Weston Rlectrical Instrument Corp., 614
Frelinghuysen Ave, Newarlk, N, J

Instruments

AUTOMOTIVE SERVICE INSTRUMENTS

Bacharach Industrial Instrument Co.,
7000 Bennett St., Pittsburgh, Pa.

Bear Mfg. Co., Rock Island, IIL

Burton-Rogers Co., 857 Boylston 8t
Boston, Mass. (Sole Distributors for
Hoyt Electrical Instrument Works,
Boston, Mass.)
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Instruments

AUTOMOTIVE SERVICE
(continued)

INSTRUMENTS

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Clough-Brengle Co., 5501 Bloadv»ay, Chi-
cago, Ill.

Engelhard, Inc., Charles, 90 Chestnut St
Newark, N. J.

Hays Corp., 925 Eighth Ave., Michigan
City, Ind.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Hoyt Iilectrical Instrument \Works-——see
Burton Rogers Co.

Potter Co 1950 Sheridan Rd., North
Chicago, Tl

\WWeston [Tlectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

GEOPHYSICAL INSTRUMENTS

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Brush Duelopment Co., 311 Perkins
Ave., Cleveland, Ohio

Cambridge Instrument Co.,, Grand Cen
tral Terminal, New York, N. Y.

IEngineering Lal)mdlones, lnc, 624 E
Fourth St., Tulsa, Olkla.

Geophyblcal Instrument Co., 1315 Half
St.,, S.IE, Washington, D. C.

Heiland Resear(-h Corp., Cluh Bldg.
Denver, Col.

Mico Instrument Co.
hridge, Mass.

Miller Corp.,, \Wm.,
I’asadena, Cal

Ruska & Co., \Walter, 2332 Bellaire Blvd,,
Houston, Texas

Sensitive Research Instrument Corp., 4545
Bronx Blvd.,, New York, N. Y

Tech Lzboratories, 7 Lincoln St.,
City, N. I.

10 Arrow St., Cam-

362 W. Colorado St.

Jersey

Insulation

ACCI STICAL INSULATION—see
Insulation, Sound

CERAMIC INSULATIONM
Akron Porcelain Co., Cory Ave. & Belt
Line, Akron, Ohio
American Java Corp,,
tanoega, Tenn.
(See Advertisement Yage 27)
Ceramic Specialties Co., [East Liverpool,

931 Grant St

Kruesi Bldg.,, Chat-

110
Colonial Insulator Co.
Akron, Ohio
Cook CEId]th Mfg. Co., Prospect St. & P.
. "Trenton, N. J
Genm.:l Ceramics Co.,, 30
Plivza, New Yorlk, .\'. Y.
(See Advertisement Page 97)
General Porcelain Co., 951 Pennsylvania
\ve., Trenton, N. J.
Hartford aience Co., 175 Bartholomew
Ave., Hartford. Conn
Illinois KElectric Porcelain Co., Macomb,

Rocketeller

DMulberry
. & New York Ave., I'renton, N. T.
Isolantite, Tnec., 343 Cortlandt St., Belle-
ville, N. J
Knox Porcelain Corp., 200 Mynderse Ave.
Knoxville, Tenn.
Lap[g\_]lxgulat01 Co., 32 Gilbert St., Le Roy

I
Impesrial Porcelain \Works, Inc.,

Locke Insulator Corp., S. Charles & Crom-
well Sts., Baltimore, Md.

McDanel RRefractory Porce’ain Co., Beaver

~ Falls, Pa.

Metsch Refractories Co.
Ohio

Mycalex Corp. of America, 7 It. 42d St.,
New York, N. VY.

Pa1ke1 ‘.I. H., 27 Park PI,

Iast Liverpool

New York
Pmcelam Insulator Corp., 123 ©. Main
St., Lima, N. Y.
Porcelain  Products Inc.,

W. Va
PPorcelier Mfg Co., Greensburg, Pa.
Saxonburg Polterles deonburg, Pa.
Shalleross Mfg. Co.,, 10 Jackson Ave.
Collingdale, Pa '
Square D Co.,, 6060 Rivard St., Detroit,
Mich.
Star TPorcelain Co., 61
Trenton, N. .I.
Thomas & Sons Co. It., K. Washington
St., Lisbon, Oni

Union Electrical Porcelain Works, Inc.,
Van Ave., Trenton, N. T

Universal Clay Products Co., 1505 E.
First St., Sanduskv, Ohio

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

Parkersburg,

Muirhead Ave.
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GLASS INSULATION
Rentley, Harris Mfg. Co., Consholiocken,
Pa

(ornmg {:lass Works, Corning, N. Y.
(See Advertisement Page 22)

Hope Webbing Co,, IProvidence, R. [.

New Jersey Wood Finishing Co., Electri-
cal Insulation Dept, \Voodbmdge
N. J.

Owens-Corning Fiberglas Corp., Nicholas
Bldg., Toledo, Ohio

\\'estinghouse Electric & Mfg. Co.,, East
Pittsburgh,

PAPER INSULATION

Acme Wire Co., 1255 Dixwelt Ave., New
Haven, Conn.

Brandywine Fibre Products Co., N. Wal-
nut St., Wilmington, Del.

Case Bros., Highland Park, Conn.

Continental-Diamond Fibre Co., 13 Chapel
St., Newarlk, Del.

Cottrell Paper Co, 19 Purchase St., Trall
River, Mass.

General Electric Co., Appliance and Mer-
chandise Dept.,, Bridgeport, Conn.
Ilart]foxid City Paper Co., Iartford City,

nd.
Insulation Mfg. Corp., 565 \W. Washington
Bivd.,, Chicago, IlI.

Irvington Varnish & Insulator Co., 10
Argyle "Lerrace, "rvington, N, J
Linc%ln] Ifibre & Specialty Co., Newport,

e
Manning Paper Co., John A., Trov, N. Y.
Mica lnsulirtox Co, 200 Varick St., New

York

National Vulcanized IFibre Co., \Wihning-
ton, Del.

New Jersey Wood TFinishing Co., Electri-

calTlns;ulation Dept., Woodbridge,

Riegel Paper Corp., 312 Madison Ave.
New York, N. Y

Spaulding Ivibre Co., 310 Wheeler St.,
Tonawanda, N. Y

Standard Insulation Co., 74 Paterson Ave.
Fast Rutherford, N. J

Taylor Yibre Ceo., Nerrigstown, 1’

(See Advertisement PPage 144)

West Virginia PTulp & Paper Co., 230
Park Ave., New York, N. ¥

Westinghouse Klectric & Mfg. Co., Ilast
Pittsburgh, Pa.

Wilmington Fibre Specialty Co., I. O.
Box 944, Wilmington, Del.

PHENOLIC INSULATION
Cellu%ond Corp., 10 IZ. 40th St.,, New York,

(()nle*n(.nI Diamond Fibre Co.,
St.. Newark, Del.
(Se2 Advertisement Page 11)

Dow Chemical Co., Midland, Mich.

Formica Insulation Co., 1662
Grove Ave., Cincinnati. Ohio
(See Advertisement Page 14)

Mica Insulator Co., 200 Varick St., New
York, N. Y.

Franklin Fibre-Tamitex Cory., 12th &
French Sts.,, Wilmington, Del.

General Ilectric Co., Plastiecs Dept., 1
Dlastics Ave., Piitsfield, Mass

Goodvear Tire & Rubber Co., 1144 E.
Market St., Akron, Ohio

Irvington Varnish & Insufator C(), 10
AI gyle Terrace, Irvington, N. J.
(Nee Advertisement Tage 98)

Mica Tnsulator Co., 200 Varick St., New
York, N. Y.

Monsanto Chemical Co., Plastics Div,,
Springfield, Mass.

National v'nlvam/ed IFibre Co., Wilming-
ton, Del.

New ]ulloland Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.

Orl'sle\lrl (\10., 64 . Iighth St., New York

Pan«al;.'lti Cor'p., 230 Park Ave.,

13 Chapel

Spring

New York,

Penn Fibre & Snecialty Co., 2030 17. West-
. moreland St., Philadelphia, Pa.
Iuchgr]'qson Co.,, Iockland, Cincinnati,
1i0
Spaulding Tibre Co., 310 Wheeler St.,
Tonawanda, N. Y.
Syuthane Corp., River Rd.. Oaks. Pu.
(See Advertisement Page 67)
Taylor Fibre Co., Norristown, Pa
(See Advullsc ‘ment Pu'e 144)
Westinghouse Ilectric & Mfg. Co., Kast
Pittshurgh, Pa.
Wilmington Tibre Specialty Co.,, P. O.
Box 941, Wilmington, Del.

SOUND INSULATION

Celetox Corp, 919 N. Michigan Ave.,
Chicago, 1.

Insulite Co., Builders IExchange Blde.,

ol Mx{llneapolls Minn

ohns-Manville, 22 1. 10t 5 N.

- York, N. ¥, } St New

asonite Corp., Cellufoam Products Div.
6565 S. La,vn;.,ne Ave., Chicago, Tl

United States Gypsum Co., 500 \WV. Adams
St., Chicago, 111

1941-1942 BUYERS' GUIDE for the

Insulators
GUY and TRANSMISSION LINE
INSULATORS
Alden Products Co., 715 Center St

Brockton, Mass.

American l.ava Corp., Kruesi Bldg., Chat-
tanooga, "Tenn.

American Phenolic Corp., 1250 Van Buren
St., Chicago, Il

Birnbach Radio Co., 115 Hudson St., New
York, N. Y.

Corning Glass Works, Corning, N. Y.

Fleron & Son, Inc., M. M, 113 N. Broad
St., Trenton, N. J.

Insuline Corp. of America, 30--30 Northern
Blvd., Long Island City, N. Y.

Isolantite, Inc., 343 Cortlandt St., Belle-
ville, N. J.

Lapp Insulator Co., 32 Gilbert St., Le Roy,
N. XY

(See Advertisement PPage 25)
Locke Insulator Corp., . Charles &
Cromuell Sts., Baltimore, Md
Millen Mfg. Co., James, 150 IExchange
St., Malden, Mass.
Mims Radio Co., Texarkana, Ark.
National Co., 61 Sherman St
Mass.
Radiart Corp., W. 26th St. & Barberton
Ave., Cleveland, Ohio

Malden,

MAST FOOTING and TOWER
INSULATORS

Lapp Insulator Co., Gilbert St.,
N. Y.
(See Advertisement Page 25)
Locke Insulator Corp., Baltimore, Md.

I.e Roy,

Intercommunicators

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago. 111

American Communications Corp., 123
Libertv St., New York, N. Y.

American Television Coro, 130 W. 56th
St., New VYork, N

Amplifier Co. of Amenca 17 W. 20th St.,
New York, N. Y

Shelby, Ohio

3855 N. Hamilton

Autocall Co.,

Autoerat Radio Co.,
Ave., Chicago, Ill

Bank’s Mfg. Co.,, 5019 N. Winthrop Ave,
Chicago, Il

Bell Sound Systems, Tne., 1183 Iissex
Ave., Columbus, Ohio

Bogen Co., David, 663 Broadway, New
York, N. Y.

Brush Development Co., 3311
Ave., Cleveland, Ohio _

Cannon Eleetric Development Co., 3209
Humbolt St., Los Angeles, Cal.

Chicago Sound Systems Co., 315 IU.
Grand Ave., Chicago, Tl

Communication Equipment & Engrg. Co.,
504 N. Parkside Ave., Chicago, Il

Connecticut Telepphone & ISlectric Corp.,
70 Britannia St., Meriden, Conn.

De Wald Radio Mfg. Corp., 438 Lafayette
St., New York, N. Y.

Electrical Industries Mfg. Co., Red Bank,
N. T

Perkins

LKlectronic ProdL ¢ts Co., St. Charles, Il

Elkay Mfg Corp., 200 IFifth Ave., New
York, N. Y.

Gibbs & Co., Thomas B, 900 W. ILake
St., Chieago, Il

Intercall Systems, Inc.,, Fifth & Norwood,
Dayton, Ohio

Karadio Corp., 2323 Chestnut St.,, Oak-
land, Cal.

I.ake Mfg. Co., 2323 Chestnut St., Oalk-
land, Cal.

Million Radio & Television Laboratories,
1617 N. Damen St., Chicago, TI.
Music Master Mfg, Co., 508 S. Dearborn

St., Chicago, I11.
Operadio Mfg. Co.,, St. Charles, Il
Pacent IEngineering Corp., 79 Madison
Ave., New York, N. Y.
Racon Rlectric Co., 52 1. 19th St., New
York, N. Y.
radio th{ece]gtel Co., 251 W. 1yth St., New

Yor
Radolek Co., 601 W. Randolph St., Chi-
cago, ]ll

RCA Mfg. Co., Camden, N. J.

Regal Amplifier Mfg. Coxp 14 W. 17th
St., New York N.

Setchell-Carlson, Inc., -123’5 University
Ave., St. Paul. Minn.

Sillcox Radio & Television Corp., 60 Wall
Tower, New York, N. Y.

Talk-A-PPhone Mfg. Co., 1219 W, Van
Buren St., Chicago, Il

Telemotor Corp.,, 260 Fifth Ave., New
York, N. Y.

Transformer Corp. of America, 69 Woos-
ter St.,, New York, N. Y.

Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.

Vibraloec Mtg. Co., 1273 Mission St.,, San
Francisco, Cal.

June 1941 — ELECTRONICS



ELECTRONIC and ALLIED INDUSTRIES

VVesti%%lrksgitflﬁd?h]}]igxisé La-borat‘o:es,
Zeniglaufl{(:g'iovvcig}‘p (lsltfooluril)ic‘::e” -
Chicago, T, e Aves

Inverters

INVERTERS

American Television i
e rin sty B radl s
ElectDrggigit]Lal\gg:‘};tories' Inc., 122 W I\Q.Tev;
Mo, s, ianaptlis, Ind,

St, Indianapolis, Ind. gton

Irons

ELECTRIC SOLDERING IRONS

Acme Ilectric Heating Co., 1217 Wash-
ington St., Boston, Mass.
Adroll\_'a (}J;)rp., Adrola Bldg., Port Jefferson,

All Rite Co., Morgan & First Sts., Rush-
ville, Ind.
American Electrical Heater Co., 6110
Cass Ave., Detroit, Mich.
Brach Mfg. Corp., L. S., 55 Dickerson St.,
Newark, N. J.
Cole Radio Works, 86 Westville Ave.,
Caldwell, N. J.
Dominion Electrical Mfg. Co., 22 Elm St,
Mansfield, Ohio v
Drake Tilectric Works, 3656 Lincoln Ave.,
Chicago, Ill.
Dual Itemote Control Co., - 31776 W.
Warren St., Wayne, Mich.
Eagle Electric Mfg. Co., 59 Hall 8t,
Brooklyn, N. Y.
lectric Soldering Iron Co., 205 W. Elm
St., Deep River, Conn.
General Ilectriec Co., Schenectady, N. Y.
Hexacon Electric Appliance Corp., 163 W.
Clay Ave., Iloselle Park, N. J.
Ideal Commutator Dresser Co., 1631 Park
Ave,, Sycamore, IlL
Insuline Corp. of America, 30--30 North-
ern Blvd., Long Island City, N. Y.
Jackson Electro Corp., 625 DBroadway,
New York, N. Y.
Kay Co, J. H,, 121 Second St., San Fran-
cisco, Cal.
Landers, Frary & Clark, 47 Center St.,
New Britain, Conn.
Lenk Mflg. Co.,, Newton Lower Ialls,
Mass.
Northern Electric Co., 5224 N. Kedzie
_ Ave., Chicago, 111
Ohio Art Co., Bryan, Ohio
Samson-United Corp., 8 Jones St.,, Roches-
ter, N. Y.
Stanley Tools, Div. of Stanley Works,
New DBritain, Conn.
Sta-Warm Electric Co., 565 N. Chestnut
St., Ravenna, Ohio
Suttle BEguipment Co., Lawrenceville, IIL
Trent Co., IHarold E., 55th St. & Wyalus-
ing Ave., Philadelphia, Pa.
vasco Electrical Mfg. Co., 4116 Avalon
Blvd.,, Los Angeles, Cal
Vulean Rlectric Co., 600 Broad St., Lynn,
Mass. X
Ward Mfg. Co.,, 1813 Winona Ave, Chi-
cago, Tl
Wellmade Wlectric Mfg. Co., Railroad Sq.
& Church St., Torrington, Conn.

Jacks

JACKS

Amerlcan Phenolic Corp.,
I3uren St., Chlcago, Il

Arrow-Hart & Hegeman -Electric Co., 103
Hawthorne St., Hartford, Conn.

Bud ltadio, Inc., 2118 E. 56th St, Cleve-
land, Ohlo )

Carterr Radlo Co., 812 Orleans St., Chi-
cago, 111

Cinema Hngineering Co., 15608 W. Ver-
dugo Ave., Burbank, Cal

®by, Inc, Hugh H. 4700 Stenton Ave.,
Philadelphia, Pa.

General Radlo Co., 30 State §t., Cam-
bridge, Mass,

Johnson Co., B. I, Waseca, Minn.

Kellogg Switchboard & Supbly Co., 6650
'S. Cicero Ave., Chicago, 1.

Mallory & Co., P. R., 3020 E. Washington
St., Indlanapolls, Ind.

Smith, 'Herman, 180 Lafayette St, New
York, N. Y

Standard Blectrle Mfg. Co., 926 Wright-
wood Ave., Chicago, TiL

Gechinlen)  Appliance Corp,, 17 0. 16th
8t.,, New lYork, N. Y.
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Yaxley Mfg. Div. Mallory & Co., P. R.,
-1‘30(?19 . Washington St., Indianapolis,
nd.

Knobs

KNOBS

Alden Products Co., 715 Center St., Brock-
ton, Mass.
American Insulator Corp., New Freedom,

Pa.

American Radio Hardware Co., 476 Broad-
way, New York, N. Y.

Bond Products Co., 13139 Hamilton Ave,
Detroit, Mich.

Bud Radio, Inc., 2118 E. 55th St, Cleve-
land, Ohio

Consolidated Wire & Associated Corps.,
Peoria & Harrison Sts., Chicago, Til.

Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.

Coto-Coil Co., 71 Willard Ave, Provi-
dence, R. 1.

Crowe Name Plate & Mfg. Co, 3701
Ravenswood Ave., Chicago, IlL

Daven Co., 158 Summit St., Newark, N. J.

Davies Molding Co., Harry, 1428 N.
‘Wells St., Chicago, Ill.

Eby, Inc., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.

Erie Resistor Corp., Erie, Pa.

Gemloid Corp., 79-10 Albion Ave., Elm-
hurst, N. Y.

General Cement Mfg. Co., 919 Taylor
Ave., Rockford, Il

General Rlectric Co., Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, IN.

Mallory & Co., P. R, 3029 I&. Washington
St., Indianapolis, Ind.

Meissner Mfg. Co., Mount Carmel, 111

Millen Mfg. Co., James, 150 Exchange
St.,, Malden, Mass.

Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.

National Co., 61 Sherman St.,, Malden,
Mass.
New England Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.
Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.

Radio City Products Co., 88 Park PIl.,
New York, N. Y.

RadiIo Knob Co., 43 E. Ohio St, Chicago,
11

Richardson Co., 27th & Lake Sts., Melrose
Park, Il

Rogen Brothers, 180 N. Wacker Drive,
Chicago, Il

Shalleross Mfg. Co., 10 Jackson Ave.,
Collingdale, Pa.

Sillcocks-Miller Co., 10 Parker Ave., W,
South Orange, N. J.

Syracuse Ornamental Co., Syracuse, N. Y.

Laminations

see Stampings, Metal

Lamps
DIAL LAMPS
Alden Products Co., 715 Center St., Brock-
ton, Mass.

American Radio Tube Co, 115 Liberty
St., New York, N. Y. )

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio

Carlton Lamp Corp, 8§11 30th St., Union
City, N. J. .

Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis, Ind.

National Union Radio Corp., 57 State
St., Newark, N. J

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Tung-Sol Lamb Works, Inc, 95 Eighth
Ave., Newark, N. J.

Lights

PILOT LIGHTS

Alden Products Co., 715 Center St., Brock-
ton, Mass.
Arrow-Hart & Hegemal Electric Co., 103
Hawthorne St., Hartford, Conn.
Bryant Electric Co., 1421 State 8t,
Bridgeport, Conn.

Circle F Mfg. Co., 720 Mommouth St.,
Trenton, N. J.

Dial Light Co. of America, Inc, 92 West
St., New York, N. Y.

Drake Mig. Co., 1718 W. MHubbard St.,
Chieago, TH.
(Neeo Advertisement Page 117)

Federal Screw Products, 26 S. Jefferson
St., Chicago, Il

General Electric Co., Appliance and
Merchandise Dept., Bridgeport, Conn.

Hart Mfg. Co., 110 Bartholomew Ave.,
Hartford, Conn.

Hubbell, Inc., Harvey, State St. & Bost-
wick Ave., Bridgeport, Conn.

Kellogg Switchboard & Supply Co., 6650
S Cicero Ave., Chicago, IlL

KKirkland Co., H. R., Morristown, N. J.

(See .Advertisement Page 119)

Pass & Seymour, Inc., Solvay Station,
Syracuse, N. Y.

Premier Crystal Laboratories, Inc., 63
Park Row, New York, N. Y.

Signal Indicator Co., 140 Cedar St., New
York, N. Y.

(See Advertisement Page 119)

Tingstol Corp., 1461 W Grand Ave,
Chicago, 1l

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

Locators

INTERFERENCE LOCATORS—see
Analyzers Interference

Locknuts

see Nuts, Self-Locking

Loudspeakers

LOUDSPEAKERS

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Il

American Communications Corp., 123
Liberty St.,, New York, N. Y. )

Arlavox Mfg. Co., 430 S. Green St., Chi-
cago, 11l

Atlas Sound Corp., 1451 39th St., Brook-
lyn, N. Y.

(See Advertisement Page 151)
Banlk's Mfg. Co., 5019 N. Winthrop Ave.,

Chicago, Il )
Best Mfg. Co., 1200 Grove St., Irvington,
N. J

Brush Development Co., 3311 Perkins
Ave., Cleveland, Ohio

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio

carron Mfg. Co., 415 S. Aberdeen St.,
Chicago, IlL

Cinaudagraph Speakers, Inc., 921 W. Van
Buren St., Chicago, Il

Crescent Industries, Inc., 4140 W. Bel-
mont Ave., Chicago, Il

De Vry Corp., 1111 Armitage Ave., Chi-
cago, IlL

Fibre Form, Inc., Columbia City, Ind.

Fulton Radio Co., 100 Sixth Ave., New
York, N. Y.

Gates Companies, Quincy, IlL

Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Hawley Products Co., 201 N. First Ave,
St. Charles, Il

tensen Radio Mg, Co., G601 S. Laramie
Ave., Chieago, IL.

(See Advertisement Page 70
Leot&ne Radio Co., 63 Dey St., New York,

.Y
Lifetime Corp., 1825 Adams $St., Toledo,

Ohio
Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

Meclk Industries, John, 1313 W. Randolph
St., Chicago, Ill.
Million Radio & Television Laboratories,
1617 N. Damen St.,, Chicago, Il
National Co., 61 Sherman St, Malden,
Mass.

Operadio Mfg. Co, 13th & Indiana Sts.,
St. Charles, Ill

Oxford-Tartak Kadio Corn.. 915 W. Van
Buven St., Chicago, 1.

(See Advertisement Page 120)

Pacent REngineering Corp., 79 Madison
Ave., New York, N. Y.

Permoflux Corp., 4916 W. Grand Ave,
Chicago, IIL

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Philmore Mfg. Co., 113 University Pl.,
New York, N. Y.

Quam-Nichols Co.. 33d Pl & Cottage
Grove Ave., Chicago, Ill

Racon Electric Co., 52 E. 19th St., New

York, N. Y.
Radio Receptor Co., 251 W. 19th St.,, New
York, N. Y.

Radio Speakers, 221 E. Cullerton St., Chi-
cago, Il
RCA Mftg. Co., Camden, N. J.
Rolaogp., 2530 Superior Ave., Cleveland,
io
Rowe Industries, 3120 Monroe St., To-
ledo, Ohio
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Loudspeakers
LOUDSPEAKERS (continued)

Stromberg-Carlson 'Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.
University Laboratories, 195 Chrystie St.,
New York, N. Y.
Utah Radio Products Co., 820 Orleans

St., Chicago, 11l.
Vac-O-Grip Co., 2023 Detroit Ave., To
ledo, Ohio
Western Electric Co
tric Co. )
Western Sound_& Ilectric Laboratories,
Inc.,, 311 W. Kilbourn Ave, Mil
waukee, Wis. . )
Wright-Decoster, Inc., 2233 University
Ave., St. Paul, Minn.

see Graybar Elec-

Lugs

COPPER TERMINAL LUGS

Belden Mfg. Co., 4673 W. Van Buren St.
Chicago, Il

Burndy Engineering Co.,, 459 E. 1334 St.,
New York, N. Y.

Dante Electric Mfg. Co., Bantam, Conn.

Dossert & Co., 212 W. 41st,, New York,
N

.Y

Eastern Specialty Co., 3617-19 N. Eighth
St., Philadelphia, Pa.

Electrical Engineers Equipment Co., 25th
Ave. & Division St., Melrose Park,
11

Franklin Mfg. Corp.,, A. W., 175 Varick
St., New York, N. Y.

General Electric Co., Schenectadv, N. Y.

Grammes & Sons, Inc., L. F., 344 Union
St., Allentown, Pa.

ldeal Clamp Mfg. Co., 202 Bradtord St.
Brooklyn, N. Y.

Ilsco (‘opper Tube & Products, Inc.,, 5629
Madison Rd., Cincinnati, Ohio
Insuline Corp. of America, 30--30 North-
ern Blvd., Long Island City, N. Y.
Jones, Howard B., 2300 Wabansia Ave.,

Chicago, Il11.

Kliegl Bros. Universal Electric Stage
Lighting Co., 321 W. 50th St., New
York, N. Y.

Krueger & Hudepohl, 2328 Vine St.,
Cincinnati, Ohio

Morse Co.,, Irank W., 301 Congress St.
Boston, Mass.

Multi Electrical Mfg. Co., 1840 W. 14th
St., Chicago, 111

Patton-MacGuyer Co., Baker St. & Vir-
ginia  Ave Providence, R. 1.

Penn-Union Electric Corp., 315 State St.,
Erie, Pa

Rajah Co., Locust Ave., Bloomfield, N. J.

Risdon Mfg. Co., Naugatueck, Conn.

Shain, Chas. D., 145 Beach, 119th St., Bell
flarbor, N. v

Shakeproof T.ock Washer Co., 2565 N.
Keeler Ave., Chicago, Tl

Sherman Mfg. Co., H. B., Battle Creek
Mich.

Squu\r{«: }P Co., 6060 Rivard St., Detroit,
Mic

Stimpson Co., Edwin B, 74 Franklin Ave.,
Brooklyn, N. Y.

Stromberg-Carlson Telephone Mfg. Co.
100 Carlson Rd., Rochester, N. Y.
Thompson-Bremer & Co., 1640 W. Hub-

bard St., Chicago, Il

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

Zierick Mfg. Corp., 385 Gerard Ave., New
York, N. Y.

Machines

COIL WINDING MACHINES

Armature Coil Equipment, Inc., 2605 Vega
Ave., Cieveland, Qhio

Belden Mfg. Co, 4673 W. Van Buren St
Chicago, Iil

Chapman Electrical Works, P. E., 1820
Chouteau Ave., St. Louis, Mo.

Conran, Frederick M., 107 Colden St.,
Newark, N. J.
Electric Service Supplies Co., 17th &
Cambria Sts., Philadelphia, Pa.
General Idlectric Specialty Co., 184--01
Hillside Ave., Hollis, N. Y.

Guthman & Co., I&dwin 1., 400 S. Peoria
St., Chicago, 111

Ideal Commutator Dresser Co., 1631 Park
Ave., Sycamore, 11l

Potter & Raytield, Inc, Hemphill Ave .
Atlanta, Ga.

Seifert, Inc., K. R., 315 12. Washington
St., Syracuse, N. Y.
Universal Winding Co., 1655
Ave., Providence, R. 1.
Viking Tool & Machine Co., Mill & Main

Sts., BelDeville, N. J.

Elmwood
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ELECTRON TUBE MANUFACTURING
MACHINES

Distillation Products, Inc., 1735 Ridge
., W.. Rochester, N. Y.
Eisler Enginecering Co., 751 =, 13th ~t.,
Newark, N. J.
(mee Advertisement Page 119)
IKahle Engineering Corp., 1307 Seventh St.
North Bergen, N. J

RECORDING MACHINES

Acoustic Consultants, Inec., 1270 Sixth
Ave., New York, N .Y.

Air King Products Co., 1523 63d St.,
Brooklyn, N. Y.

Allied Radio Corp., 833 W. Jackson Blvd.

Chicago, Il

Aliied Recording Products Co., 21-09 43d
Ave., Long Island City, N. Y.

Arrow Radio Co., 900 W. Jackson Blvad.,
Chicago, Il

Audio-Tone Oscillator Co., 60 Walter St.
Bridgeport, Conn.

Bateman Sound Systems, 680 .Johnston
St., Akron, Ohio

Bell Sound Systems, Inc., 1185 Essex
Ave., Columbus, Ohio

Bogen Co., David, 663 Broadway, New
York, N. Y.

Brush Development, 3311 Perkins Ave.,
Cleveland, Olic

De Vry, Herman A.] 1111 W. Center St.
Chicago, Il

Elecgjical Industries Mfg. Co., Red Bank

Fairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.

(See Advertisement Page 74)
Federal Recorder Co., Elkhart, Ind
Howard Radio Co., 1731 DBelmont A €.,

Chicago, 11l
Lafayette Radio Corp., 100 Sixth Ave.
New York, N. Y
Magnavox Co., 2131 Bueter Rd., Fort
Wavne, Ind
McDonald Recording & Engrg. Service
:C15I N. Harper Ave.,, Los Angeles,

a

Meck Tndusuries. John, 1813 W Randolph
St., Chicago, 111

Meissner Mfg. Co., Mt. Carmel. Tl

Mellaphone Corp., €5 Atlantic Ave.,
Rochester, N. Y.

Miles Reproduecer Co,, 812
New York, N, Y.

(See Advertisement Page 149)

Mirror Record Corp., 58 W. 25th St.,
New York, N. VY.
Music Master Mfg. Co., 508 S. Dearborn
St., Chicago, TII.
Pacific Sound Kquipment Co., 7373 Nel-
rose Ave.,, Hollywood, Cal.
Piezoelectric Laboratories, 612 Rockland
Ave., New York, N. Y.
Presto Recording Corp., 242 W. 55th St.,
New York, N. Y.
Proctor Co., B. A., 230 Park Ave., New
York, N. Y.
Radiotone, Inc., 7356 Melrose Ave., Holly-
wood, Cal.
Rangertone, Ine., 201 Verona Ave,, New-
ark, N. J
RCA Mfg. Co., Camden, N. J.
Rieber, Inec, Frank, 11916 W. Pico
Blvd., Los Angeles, Cal.
Rek-O-Kut Corp., 173 l.afayette St., New
York, N. Y.
Robinspn Recording Lahoratories, 35 S.
Ninth St, Philadelphia, Pa.
Scully Machine Co., 62 W alter St
Bridgeport, Conn.
Seartle Radio Supplv, Inc, 2117 Second
Ave., Seattle, Wash.
Sechurg Corp., J. P, 1510 N. Davton St.,
Chicago, Il
Selectar Mfg. Corp., 30 W. 15th St., New
York, N. Y
Sound Apparatus Co.,, 150 W. 46th St..
New York, N. Y.
Speak-O-Phone Reeording & I<quipment
Co., 23 W. 0th St., New York. N. Y.
Spokane Radio Co., 611 W. First Ave.,
Spokane, Wash.
Talk-A-Phone Mfg, Co.,, 1219 W. Van
. Buren St., Chicago, Il
Talking Devices Co., 4451 W. Irving Park
. Rd., Chicago, TII.
Universal Microphone Co., Centinela at
. Warren Lane, Inglewood, Cal.
Vibraloc Mtg. Co., 1273 Mission St., San
Francisco, Cal.
Warner Co.,, J. J., 1244 Larkin St., San
. Francisco, Cal.
Western Sound & Illectric T.aboratories,
Inc., 311 W. Kilbourn Ave., Milwau-
. kee, Wis,
Wilcox-Gay Corp., Charlotte, Mich.
Zenith _Radio Corp.,, 6011 Dickens Ave,
Chicago, 111. !

Broadway,

Magnesium

MAGNESIUM

Aluminum Clo. of America

) Gulf Bldg,,
Pittsburgh, Pa.

1341-1942 BUYERS' GUIDE for the

American Magnesium Corp., 2210 Flar-
vard Ave., Cleveland, Ohio

Belmont Smelting & Refining Works, Inc.,
323 Bel;nont Ave., Brooklyn, N. Y.

Bohn Aluminum & Brass Corp., Lafayette
Bldg., Detroit, Mich.

Dow Chemical Co., Midland, Mich.

Magnets

PERMANENT MAGNETS

Crucible Steet Co. of America, 405 Lex-
ington Ave., New York, N. Y.

General Electric Co., Schenectady, N. Y.

Indiana Steel Products Co., 135 S. La
Salle St., Chicago, Ill. )

Taylor-\"harton Iron & Steel Co., High-
bridge, N. J.

Thomas & Skinner Steel Products Co.,
1120 . 23d St., Indianapolis, Ind.
(See Advertisement Page 143)

Megohmmeters
MEGOHMMETERS—see Ohmeters

Metals

PRECIOUS METALS

American Electro  Metal Corp., 320
Yonkers Ave., Yonkers, N. Y.
(See Advertisement Page 82)
Amervican Platinum Works, New dJersey,
R. R. Ave, at Oliver St, Newark,
N. J.
(See Advertisement Page 133)
Baker & Co., Murray & Austin Sts.,
Newark, N. .
Bishop & Co., Platinum Works, J., 12
Channing Ave., Malvern, Pa
Callite  Tungsten Corp.,, 541 39th St
Union City, N. J.
(See Advertisement Page 68)
Cohn, Sigmund, 44 Gold St., New York,
N. Y.

Cross, ., New York, N. Y.
(See¢ Advertisement PPage 149)

Fansteel Metallurgical Corp., 2200 Sheri-
dan Rd., North Chicago, Il

General Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.

ITandy & Harman, 82 Fulton St., New
York s Y

Independent Contact Mfg. Co., 540 39th
St., Union City, N. J.

International Nickel Co., 67 Wall St.,
New York, N. Y.

Mallovy & Co., P. R, 3029 E. Washington
St., Indianapolis, Ind.

Wilson Co., H. A, 97 Chestnut St.,
Newark, N. J.

THERMOSTATIC METALS
Baker & Co., Murray & Austin Sts,,
Newark, N. J.
Brainin Co.,, €. S,, 20 Van Dam §St,, New
York, N. Y.
(Sce Advertisement Page 123)
Callite Tungsten Corp.,, 544 39th St,,
Union City, N. J.
(Nee Advertisement Page G8)
Chace Co., W. M, 1608 Beard Ave., De-
troit, Mich,
Dole Valve Cd 1941 Carroll Ave., Chi-
cago, Il
General Plate Div,, Metals & Controls
Corp., 34 Forest St., Attleboro, Muss.
Wilson Co., H. A. 105 Chestnut St.,
Newark, N. J.
(See Advertisement Page 130)

FABRICATED METAL PRODUCTS
Lewyt Metal Products Co.,, 64 Broadway,

Brooklyn, N. Y.
(See Advertisement Page 5)

Meters

ELECTRONIC METERS

Ballantine Laboratories, Ine., Boonton,
N. J.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y. .

Clough-Brengle Co., 5501 Broadway, Chi-
cago, Il

General Radio Co., 30 State St.,, Cam-
bridge, Mass.

Luxtrol Co., 54 W. 21st St.,, New York,
N. Y

RCA Mfg. Co., Camden, N. J.
Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

FOOT CANDLE METERS — see

Meters, Light

FREQUENCY CONTROLLING METERS
General Electric Co., Schenectady, N. Y.
Leeds & Northup Co., 4970 Stenton Ave.,

Philadelphia, Pa.
RCA Mfg. Co., Camden, N. J.
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ELECTRONIC and ALLIED INDUSTRIES

FREQUENCY ELECTRONIC METERS

Browning Laboratories Inc., 7560 Main St.,
‘Winchester, Mass.

De Jur-Amsco borp., Shelton, Conn.

General Radio Co., 30 State St, Cam-
bridge, Mass. '

RCA Mfg. Co, Camden, N. J.

FREQUENCY INDICATING METERS

RBiddle Co., James ., 1218 Arveh St
Philadelphin, Pa.
(See Advertisement Page 114)
General Electric Co., Schenectady, N. Y.
General Radio Co.,, 30 State St., Cam-
bridge, Mass.

Hickok Eleoctrical Instrument Co., 10514
Dupont Ave, Cleveland, Ohio

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

RCA Mfg. Co., Camden, N. J.

Roller-Smith Co., Bethlehem, Pa.

Sensitive Research Instrument Corp., 4545
Bronx Blvd.. New York .

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

FREQUENCY RECORDING METERS

Bristol Co., Waterbury. Conn.

Esterline-Angus Co., (Speedway City)
Indianapolis, Ind.

General Electric Co., Schenectadyv, N. Y.

L.eeds & Northup Co., 4970 Stenton Ave,
Philadelphia, Pa.

RCA Mfg. Co.,, Camnden, N. J.

Roller-Smith Co., Bethlehem, Pa.

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

FREQUENCY STANDARD METERS

Bliley Electric Co., Union Statién Bldg,
Erie, Pa.

Ferris Instrument Corp., Boonton, N. J.

General Radio Co., " 30 State St.,, Cam
bridge, Mass.

Millten Mfg. Co., 150 Exchange St., Mal-
den, Mass.

RCA JMfg. Co.,, Camden, N. J.

FREQUENCY VIBRATING REED METERS

Biddle Co., James G., 1213 Arch St
Philadelphia, Pua.
(See Advertisement Page 114)
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

IGNITION VELOCITY METERS

Hays Corp., 925 Eighth Ave, Michigan
City, Ind. )

Southwestern Electronic Laboratories, 2326
Guadalupe St., Austin, Tex.

ILLUCMINATION METERS — see
Meters, Light

Also Recorders, Illumination

INDUCTANCE METERS

Andrew, Victoi'uJ., 6429 S. Lavergne Ave.,
Chicago, L

Industrialglnstruments, Inc., 156 Culver
Ave., Jersev City, N. J.

Leeds & XNorthrup Co., 4970 Stenton
Ave., Philadelphia, Pa.

Premier Crystal Laboratories. Inc, 63
Park Row, E\;ex\rdY()rli(I NJ. Y.

RCA Mfg. Co, Camden. N. J. )

RubicongCo., 29 N. Sixth St., Phila-
delphia, Pa.

Shallcross Mfg. Co., 10 Jackson Ave.,
Collingdale, Pa.

LIGHT METERS

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Applied Research Laboratories, 1208 San
Julian St., Los Angeles, Cal.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Central Scientific Co., 1780 Trving Park
Blvd., Chicago, Il.
De Jur-Amsco Corp., Shelton, Conn.
Esterline-Angus Co. (Speedway City),
Indianapolis, Ind. i
Gaertner Scientific Corp., 1201 Wright-
wood Ave., Chicago, Il

General Electric Co., Schenectady, N. Y.

G-M Laboratories, Inc., 4326 N. Knox
Ave., Chicago, IlL

Jarrell-Ash Co., 165 Newburg St., Bos-
ton, Mass.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Luxtrol Co., 54 W. 21st St, New York,
N. Y -

Parrllfnst}‘ument Co., 222 52d St., Moline,

L -
Pfaltz & Bauer, Inc., 350 Fifth Ave., New
York, N. Y. _
Phipps & Bird, Inc., Richmond, Va.
Photobell Corp., 123 Liberty St., New
York. N. Y.

ELECTRONICS — June 1941

Photovolt Corp., 95 Madison Ave., New
York, N. Y

Pho-Tron Instrument Co., 5713 Buclid
Ave., Cleveland, 1io

Rubicon Co., 29 N. Sixth St.,, Philadelphia,

a.

Southwestern DBlectronics Laboruatories,
2326 Guadalupe St., Austin, "ex.
United Cinephone Corp., Torrington, Conn.
Welch Mfg. Co.,, W. M., 1515 Sedgwick

St., Chicago, ITll,

Weston Rlectrical Instrument Covp., 614
Frelinghuysen Ave., Newark, N. J.
Zeiss, Ine., Carl, 485 Irifth Ave., New

York, N. Y.

MODULATION METERS

Aundrew, Victor J., 6429 S. Lavergne Ave.
Chicago, Il

General Radio Co., 30 State St., Cam
bridge, Mass.

RCA Mfg. Co., Camden, N. J.

Weston Electrie Instrument Corp., 614
Frelinghuysen Ave.,, Newark, N. J.

OUTPUT METERS

Bendix Radio Corp., 920 E. Fort Ave.
Baltimore, Md.

Consolidated Wire & Associated Corps,,
Peoria & Harrison Sts., Chicago, Il

Daven Co.,, 158 Summit St., Newark,
N. J

(See Advertisement Pages 143 and 152)

Dejur-Amsco Corp., Shelton, Conn.

Electrical Research Products, Inc, 76
Varick St.,, New York, N. Y.

Ferris Instrument Corp., Boonton, N. J.

General Electric Co., Bridgeport, Conn.

General Radio Co., 30 State St.,, Cam-
bridge, Mass.

Hickok Blectrical Instrument Co., 105614
Dupont Ave., Cleveland, Ohio

Jones-Orme Co., 1645 Hennepin Ave. St.
Paul, Minn.

Meck Industries, John, 1313 W. Randolph
St., Chicago, Il

Million Radio & Television Laboratories,
1617 N. Damen St., Chicago, Il

Philco Radio & Television Corp., Tioga &
C Sts.,, Philadelphia, Pa.

Radio City Products Co., 88 Park Pl
New York, N. Y.

Radio Design Co., 1353 Sterling PI,
Brooklyn, N. Y.

RCA Mfg. Co, Camden, N. J.

Readrite Meter Works, 136 E. College
Ave., Bluffton, Ohio

Shalleross Mfg. Co.,, 10 Jackson Ave,
Collingdale, Pa.

Sound Apparatus Co.,, 150 W. 46th St
New York, N. Y.

Sterling Mfg. Co., 9205 Detroit Ave,
Cleveland, Ohio

Superior Instruments Co., 136 Liberty St.,
New York, N. Y.

Supreme Instruments Corp., 414 Howard
St., Greenwood, Miss.

Tech Laboratories, 7 Lincoln St.,, Jersey
City, N. J.

Televiso Products, Inc.,, 2400 N. Sheffield
Ave., Chicago, Il.

Triplett Electrical Instrument Corp., 122
Main St., Bluffton, Ohio

Trinmph Mfg. Co., 4017 W. Lake St,
Chicago, Il

Webber Co., Earl 4358 W. Roosevelt Rd.,
Chicago, Il .

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

PHASE ANGLE METERS

Andrew, Victor J., 6429 S. Lavergne Ave.
Chieago, Il

General Eleetric Co., Schenectady, N. Y.

Leeds & Northrup Co., 4970 Stenton Ave,,
Philadelphia, Pa.

RCA Mfg. Co., Camden, N. J.

Sensitive Research Instrument Corp., 4515
Bronx Bivd., New York, N. Y.
Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

“Q” METERS—see “q)’-Meters

RADIO FREQUENCY METERS

Andrew, Victor J., 6429 S. Lavergne Ave.,
Chicago, . B
Clough-Brengle Co., 5501 Broadway,
Chicago, Il
Ferris Instrument Corp., Boonton, N. J.
General Electric Co., Schenectady, N. Y.
Hickok Electrical Instrument Co,, 10514
Dupont Ave., Cleveland, Ohio
Lampkin Laboratories, Bradenton, Fla.
(See Advertisement Page 1_39)
Measurements Corp., Boonton, N. J.
Millen Mfg. Co., 150 Exchange St., Mal-
™ Engimeering Laboratori Ine
adio ngineering oratories, .,
2 35-54 36th St., Long Island City, N. V.
Rawson Electrical Instrument Ce., 102
Potter St., Cambridge, Mass.
RCA Mfg. Co.,, Camden, N. J.

Roller-Smith Co., ethiehem, Ta.
Sensitive JRResearch [natrumient Co., 4646
3ronx Blvd., New York, N. Y :
Simpson Llectriec Co., (218 \W. Kinzle St.
Chlcago, TIl. o
‘riplett  HWlectrical fnstrument Co., 286
Harmon Jd. .
Weston Miectrienl Tnstrument Corvp., 631
Frelinghuysen Ave., Nowuark, N. J

REACTANCE METERS

Andrew, Victor J., ¢429 S. Lavergne Ave.,
Chlcago, Il

General Radlo Co., 30 State St., Cam
bridge, Mass. )

Premier Crvstal Laborntorles, Inc., 63
Parlk Row, New York, N. V.

Rublcon Co., 2§ N. Sixth St., Phiiadelphia,

a.
Therm-Blectric Meters Co., Tthaca, N. Y.
Westinghouse DBlectric & Mfg. Co., liast
Pittsburgh, Pa.

SOUND LIEVEL MUELERS — Koo
Meters, Output

TIME METERS

Cramer Co., R. W., Conterbrook, Conn.

Electric Tachometer Corp., 1364 Spring
Garden St., Philadelphia, Pa.

General! Blectric Co., Schenectady, N. Y

Jaeger Watch Co., 304 8. 45th St, New
York Xa

National Instrument Co., 44 School St.
Boston, Mass

Paragon wectric Co., 37 W. Van DBuren
St., Chicago, 11

Rawsan  Electrienl Instrument Co.,, 102
Potter St., Caombrldge, Masu.
(See Advertisement UPage 127)
Thompson Clock Co., II 38 Ifederal

St., Bristol, Conn

Warren Telechron Co., 252 Main St
Ashland, Mass.

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

Weston BEtlectrical Tnstrument Corp., 614
Frelinghuysen Ave., Newark, N. I.

ULTRAVIOLET RADIATION METERS
General Electric Co., Schenectady, N. Y.
Westinghouse Electric & Mfg. Co., Bast

Pittsburgh, Pa.
VU METERS—sece Meters, Qutput

Mica

MICA
Ashe§illg Mica Co., 5 River Rd., Biltmore

Brand & Co., William, 276 Fourth Ave.,
New York, N. Y.

Continental-Diamond Fihre Co., 13 Chapel
St.,, Newark, Del.

English Mica Co., 220 E. 424 St.,, New
York, N. Y.

General Electric Co.,, Appliance and Mer-
chandise Dept., Bridgeport, Conn.
Huse-Liberty Mica Co., 171 Camden St,,

Boston, Mass.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, IIl.
Macallen Co., 25 Macallen St.,, DBoston,

Mass.

Mica Co. of Canada (N. Y.), Inc
Massena, . Y.

Mica Insulator Co., 200 Varick St.,, New
York, N. Y.

(See Advertisement Page 73)
MicaNM‘f{g. Co., Sperry Bldg., Brooklyn,

Mica Products Mfg. Co., 139 Spring St.,
New York, N. Y.

Munsell & Co., Eugene, 200 Varick St,
New York, N. Y.

New England Mica Co., Waltham, Mass.

New Hampshire Mica & Mining Co,,
Washington St., Keene, N. .

Richardson Co., 27th & Lake Sts., Melrose
Park, 111

Schoonmaker Insulation Co., A. O., 635
Greenwich St., New York, N. Y.

Southern Mica Co., Johnson City, Tenn.

Spruce Pine Mica Co., Spruce Pine, N. C.

Tar Heel Mica Co., Plumtree, N. C.

U. 8. Mica Mfg. Co.,, 1521 Circle Ave,
Forest Park, Il

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

Microammeters

see Ammeters

Microfaradmeters

see Bridges, Electrical Measurement
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Micrometers

ELECTRONIC MICROMETERS

Sensitive Research Instrument Coxp 1545
Bronx Blvd.,, New York, N.

Televiso IProducts, Ine., 2400 N. Shetlield
Ave., Chicago, 1l

Microphones

MICROPHONES

Airplane & Marine Direction Irinder Corp.,
Clearfield, 1’a

Allied Radio Corp., 833 \W. Jackson Blvd.
Chicago, 111

American Microphone Co., 1915 8. Wes(-
ern Ave, Los Angeles, Cal.
(See Advertisement Page 135)

Amperite Co.,, 561 Broadway, New York,
N. Y

Astatic Microphone Laboratory, 830
Market St., Youngstown, OQhio
(See Advertisement Page 108)
Bell Sound Systems, Inc., 1183 Tssex
Ave., Columbus, Ohio
Bogen & Co., David, 663 Broadway, New
Yorlk, N. Y.
Brush Development Co., 3311
Ave., Cleveland, Ohio
(See ANdvertisement I'age B6)
Carrier Microphone Co., 439 S. L.a Brea
Ave., Inglewood, Cal
De Vry Corp.,, 1111 Armitage Ave., Chi
cago, 11l
Electrical [ndustries Mfg. Co.,
N. J

Terkins

Red Bank,

Electro-Voice Mfg. Co., 1239 South Bend
Ave., South Bend, Ind

Ephiphone, Inc., 142 \W. 14th St., New
York Y

Galvin Mfg. Corp., 4545 \V. Augusta Blv
Chicago, TIl

Gates Companies, Quincy, 11}

Graybar BEleetrie Co., Lexington Ave. at
I3d St., New York, N. Y. (Sole Dis-
tributors for Western Ylectric Co.,
New York, N\N. Y

(See Advertisement Pages 93 and 112)

Insuline Corp. of America, 30--30 Nonth
ern Blvd., Long Island City, N. Y

Kaa: I"ng,meenng Co., 619 Emerson St.
Palo Alto, Cal

Kellogg S\\'itchboaxd & Supply Co., 6650

Cicero Ave., Chicago, 11

Lelktra Lf\bonatones, Inc, 30 IZ. 10th St.
New York, N. Y

Leotgne Radio Co., 63 Dey St.

New York,
Lifctime Corp., 1825 Adams St., Toledo
Ohio

Meck Industries. John, 1313 \V. Randolph
St., Chicago, 11

National-Dobro Corp., 400 S. Peoria St.,
Chicago, 111

OLoxO]Mlg Co.,, 362 Wooster Ave., Akron,

hi0

Operadio Mfg. Co., St. Charles, Tl

Philmore Mifg Co 113 TUniversity PI.
New York, N. Y.

Radiotone, Tne., 7356 Melrose Ave., Holly-
wood, Cal

nca MI" Co.,, Camden, X\ ]

Rowe Imlustnes, Inc., 3120 \Iomoe St.,

T"oledo, Ohio
2117 Second

Seattle Radio Supnly, Inc
Ave., Seattle, W\ ash

Sh mre]Blos 225 W. Huron St.,
1

Chicago,
Sound Apnaratus Co 150 W. 46th St.
New York, N
Speak-O-Phone Recondme: & Equipment
Co., 23 W. 60th St., New York, N. Y.
Stron helg -Carlson "Melephone I\Hg Co.
100 Carlson Rd., Rochester, N. Y.
Tibbetts llal)oratonec Caniden, Me.
'lranu(lutm Co&p, 42 W. 48th St., New

Turner Co. 909 17th St., N.E., Cedar
Rupuls Towa

Universal Microphone Co., Centinela at
Warren l.ane, Inglewood, Cal.

Veza (o, 155 Columbus Ave, Boston,
Mass.

Vibraloc Mfg. Co., 1273 Mission St., San
Francisco, Cal.

Webster-Chicago Corp 5622 Blooming-
dale St., Chicago, Il

Webhster lectric Co., De Koven Ave. &
Clark St.. Racine, Wis

Western Llectric €o.—sece Gravbar Flec-
tric Co.

Western Sound & Electric Laboratories
Inc.. 311 W. XKilbourn Ave., Mil-
waukee Wis.

Milliammeters

see Ammeters

Milliohmmeters

see Ohmmeters
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Mixers
MIXERS
Bogen & Co., David, 663 Broadway, New
York, N. Y.

Cinema lungmeexmo Co., 1508 W. Verdugo
Ave., Burbank, Cal.

Collins Radio Co., 2920 1'irst Ave., Cedar
Rapids, Towa

Daven Co., 1558 Suminit St., Newark, N. J.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Graybar Ilectric Co., L.exington Ave. at
43d St.,, New York, N. Y. (Sole Dis-
tributors for Waestern 1tlectric Co.,
New York, N. Y.

RCA NMifg. Co., Camden, N. .J.

Tech 1«11)onatones 7 Lincoln St., Jersey
City, N. J
Western Electric Co.,—see Graybar Ilec-
tric Co.
Monitors
BROADCASTING MONITORS
Doolittle Radio, Ine, 7421 S, Loomis

Bivd.,, Chicago, I,
(See Advertisement Page 129)
Du Mont Labora‘ories, Inc., Allen B.
Main Ave., Passaic, % dls
General Radio Co., 30 State St.,
bridge, Mass.

Ifoward Radio Co., 1731 Belmont Ave.,
Chicago, 111

Radio Engineering Laboratories, Inc.
35- 54 36th  St., IL.ong Island City,
N.

RCA I\Ifg Co., Camden, N. J.

Cam-

Motor-Generaiors

see Dynamoters

Motors

FRACTIONAL HORSEPOWER MOTORS

Air-\Vay Rlectric Appliance Corp., 2101
Auburn Ave., Toledo, Ohio

Alliance Mfg. Co., Lake Park Blvd., Al
liance, Ohio

Allis Co., Louis, 427 &. Stewart St.
Milwaulkee, Wi .

Armor Electric Mfg. Co., 1020 Iolland
St., Erie, Pa

Baldor Electric Co, 4370 Duncan Ave,
St. Louis, Mo. )

Barber-Colman Co., River & Loomis Sts.,
Rockford, IIL )

Black & Decker Electric Co., Kent., Ohio

Bodine Ilectric Co., 2262 W. Ohio St.
Chicago, 11l

B & R Mrg. Co.,
Toledo, Ohio )

Brown-Brockmeyer Co., 1000 S. Smith-
ville Rd., Dayton, Ohio

urke Electriec Co., 12th & Berry Sts,
Erie, Pa.

Canatsey Jlectric Mfg. Ca., 620 Wyan-

Toledo Factories Bldg.

dotte St., Kansas City, Mo.

Century Iolectric Co., 1806 Pine St., St.
Lonis. Mo.

Crocker- \Vheeler LElectriec Mfg. Co.,, Am-
pere, N. J.

Delco Appliance Division, General Motors

Sales Corp., 391 Lyell Ave.,, Roches-
ter, N. Y.
Delco Products Div., General Motors

Corp., 329 E. First St.,, Dayton, Ohio
Diehl Mfg. Co., Trumbull & Iirst Sts.,
Elizabethport, N. J.
Dumore Co., 14th & Racine Sts,
Wis.
Electric Motor Corp., Racine, Wis.
Electric Specialty Co.,, 211 South St
Stamford, Conn.
Electro Dynamic \Works of Rlectric Boat
Co, Ave. A & North St.,, Bayonne,

Emerson Electric Mfg. Co., 1824 Wash-
ington Ave., St. Louis, Mo. o
Fairbanks, Morse & Co., 600 S. Michigan

Ave., Chicago, Tl
I'idelity Rlectric Co., 332 N. Arch St.,
Lancaster, Pa.

Franklin Transformer Mfg. Co., 607 22d
Ave.,, N. Ii, Minneapolis, Minn.
General Blectrio Co., Schenectady N. Y.

Hansen Mfg. Co., Princeton, Ind.

Haydon Mfg. Co., Forrestville, Conn.

Heinze Electric Coxp Lowell, Mass.

Holtzer-Cabot r‘lectnc Ca., 125 Amor y St.,
Boston, Mass.

Howell lectric Motors Co., Howell, Mich,

Janette Mfg. Co., 558 W. Monroe St.,
Chicago, Il

Kendrick & Davis Co., Lebanon, N. H.

Kimble Electric Co., 2023 W. Hastings
St., Chicago, Il

ngston Conley Ilectric Co., 68 Brook
Ave., North Plainfield, N. J.

Racine,

1941-1942 BUYERS' GUIDE for the

Leich Iclectric Co., Genoa, 1il.

Leland Idlectrie Co., Dayton Ohio

Marathon Electric Mlg Corp., 32 Island
St., Wausau. Wis.

Master [Glectric Co., 126 Davis Ave.,
Dayton, Ohio

Merkel-Korft Gear Co., 213 N. Morgan St.,
Chicago, TIIl.

Motorstat lectrlc Corp., 5005 IEuclid Ave.,
Cleveland, Ohio

Northwestern ISlectric Co., 408 S. Hoyvne
Ave., Chicago, III.

Ohio 1dlectiric Mfg. Co., 5900 Maurice Ave.,
Cleveland, Ohio

Peerless E]ectrlc Co., 740 W. Market St.,
Warren, Ohio

Redmond Co A. G., Owosso, Mich.

Reliance Llectric & ]unmneermg Co., 1084
lvanhoe Rd., Cleveland, Ohio

Reynolds l,lectrlc Co., 265 0 W. Congress
St., Chicago, 11l

Robbins & Myers,
Springtield, Ohio

Russell Klectric Co., 310 W. Huron St
Chicago, Ill.

Signal KEleciric Mfg. Co., 1915 Broadway,
Menominee,  Micli.

Smith Mfg. Co., TF. A. N. TUnion at
Augusta, Rochester, N. Y.

Speedway Mfg. Co., 1834 S. 524 Ave.,
(Cicero) Chicago, Ill.

Standard IZlectrical Products Co., 317
Sibley St., St. Paul, Minn.

Star Electric Motor Co., Bloomfield Ave.
& Grove St., Bloomneld N. J

Sterling Electric Motors, Inc Telegraph
gd at Atlantic Blvd., Los Angeles,

1.

Sturtevant Co., B. I,
Mass.

Sundt Engineering Co.,
Ave., Chicago, III.

Sunlight Electrical Div.,
Corp., 523 Dana Ave Warren, Ohio

U. S. Electrical \lotms, Ine., 200 I,
Slauson Ave., Los Angeles, Cal

Valley Electric Conp 4221 Torest Park
Blvd., St. Louis, Mo.

Victor Electric Products, Inc., 2950 Rob-
ertson Ave., Cincinnati, Olno

‘Wagner Dlectrlc Corp., 6400 Plymouth
Ave., St. Louis, Mo.

Warren Telechron Co 252 Main St., Ash-
land. Mass.

Wesche Electric Co., B. A, 1628 Vine St.,

- tCm(lzmna.tl EOhlo

estinghouse Electric & Mf Co., E

Pittsburgh, Pa. £ Tast

MINTATURE MOTOR S—sgee Motors,
Fractional Ilorsepower

PHONOGRAPH MOTORS

Alliance Mfg. Co., Lake Park Bivd.,
\lliance, Ohio

Diehl Mfg. Co., Trumbull & First Sts.,
ISlizabethport. N. J.

Elect\ncail Industries Mfg. Co., Red Bank,

1315 Lagonda Ave,

Hyde Park, Boston,
4759 Ravenswood

General Motors

Emerson Rlectric Mfg. Co., 1824 Wash-
ington Ave., St. Louis, Mo.

Fairchild Aviation Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.

General Electnc Co Schenectady, N. Y.

General Industries Co., 3537 Taylor St.,
Elyria, Ohio

Presto Recording Corp, 242 W. 55th St.,
New York, N.

Radiotone, Inc., ~735G Mellose Ave., Holly-
wood, Cal.

RCA Mfg. Co., (amden, N. J.

Rotor Corp. of America, 10 Norwood St.,
Dayvton, Ohio

Sound Amnn(uuq Co., 150 W. 46th St.,
New York, N. Y.

Speak-O-Phone Recordinz & L‘quu)ment
Co., 23 W, 60th St., New York, N. Y.

Mountings

VIBRATION INSULATING MOUNTINGS

Armstrong Cork Co., 995 Concord St.,
Lancaster, Pa.
Firestone Tire & Rubber Co.,, 12 S. Main
St., Akron, Ohio
Main St.,

Goodrich Co.,, B. F. 500 S.
Akron, Ohio
Johni \I{mvnle 22 . 40th St., New York,
Korfund Co., 48-15 32d PI,
City, N Y.
Lord Mtg. Co.,, 1635 W. 12th St., Hirie, Pa.

Vibration Eliminator Co., 25-08 a7th Ave.
Long Island City, N. Y.

Long Island

Multipliers

VOLTMETER MULTIPLIERS

Daven Co., 158 Summit St., Newark, N. T.

Irarnsworth Television & Radio Corp.,
Fort \Vayne, Ind.

General Blectric Co., Schenectady, N. Y.

Instrument Resistors, Inc., 25 Amity St.,
Little I'alis, N. J.
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ELECTRONIC and ALLIED INDUSTRIES

Precision Resistor Co., 334 Badger Ave.
Newark, N.

Sensitive Research Instrument Corp., 4545
Bronx Blvd.,, New York, Y.

Shalleross Mfg. Co.,
Collingdale, Pa.

Needles

CUTTING NEEDLES

Acton Co., H. W 370 Seventh Ave.,, New
York, N.

Arrow Radio Co, 900 W. Jackson Blvd.,
Chicago, Ill.

Audio Devices, Inc.,, 1600 Broadway, New
York Y.

Brush Development Co., 3311 Perkins
Ave., Cleveland, Ohio

Carron Mfg. Co., 415 S. Aberdeen St.,
Chlcago, 111,

Cook, F. L,
Angeles, Cal.

DuotoneYCo., 799 Broadway, New York

10 Jackson Ave,,

606 Parkman Ave., Los

N. Y.

Eldeen Co., 176 W. Wisconsin Ave., Mil-
waukee, Wis,

ElectNric%I Industries Mfg. Co., Red Bank,

Dlect{r'ov]ox Co, 424 Madison Ave, New

ork, .

Fairchild Av1at10n Corp., 88-06 Van Wyck
Blvd., Jamaica, N. Y.

Federal Recorder Co, Elkhart, Ind.

General Cement Mfg. Co., 919 Taylor
Ave., Rockford, Tl

General Phonograph Co., Putnam, Conn.

Gerett Corp.,, M. A., 2947 N. 30th St,
Milwaukee, Wis.

Howard Radio Co.,
Chicago, IIl

Mirror Record Corp.,, 58 W. 25th St.,, New
York, N. Y.

Music Master Mfg. Co., 508 S Dearborn
8t., Chicago, Il

Musicraft Records inc., 242 W. 55th St,,
New York, N Y.

Permo Products Corp., 6415 Ravenswood
Ave., Chicago, IlL )

Pfanstiehl Chemical Co., 104 Lake View
Ave.,, Waukegan, 11

Phonograph Needle Mfg. Co., 42 Dudley
St.,, Providence, R. I

P1e40e1ectrlc Laboratories, 612 Rockland
Ave., New York, N. V.

Presto Recording Corp 242 W. 55th St,
New York, N.

Radiotone, Inc 7356 Melrose Ave.,. Holly-
wood,

Rangertone, Inc, 201 Ave.,
Newark, N.

RCA Mfg. Co, Camden, N. J. .

Recordise Corp., 395 Broadway, New
York, N. Y’

Recoton Corp 42 W. 15th St., New York,
N, Y.

Sound Appa,ratus Co, 150 W. 46th St.,
New York,

Speak-O- Phone Recordlnfr & Equipment
Co., 23 W. 60th St.,, New York, N. Y.

Stangard Products Co., 4111 Fort Hamil-
ton Pkwy., Brooklyn, N. Y.

Wilcox-Gay Corp, Charlotte, Mich.

PLAYBACK NEEDLES—see Needles,
Playing

1731 Belmont Ave,

Verona

PLAYING NEEDLES
Acton Co., H. W., 370 Seventh Ave., New

York, N. Y.

Carron Mlg. Co., 415 S. Aberdeen St.,
Chicago, Il

Cook, F. L., 606 Parkman Ave., Los
Angeles, Cal

Decca Records, Inc., 50 W. 57th St., New

York, N. Y.
Duotone Co., 799 Broadway, New York,
N

Tldeen Co., 176 W. Wisconsln Ave., Mil-
waukee, Wis.

Electrovox Co., 424 Madison Ave., New
York, N. Y.

Federal Recorder Co.,, 50 W. 57th St,
New York, N. Y.

Garrard Sales Corp., 296 Broadway, New
Vollk'PhN' 2 h C Putnam, Conn

nera onograph Co., am, .

ggrgtt Corp,, %/[ A., 2947 N. 30th St,
Milwaukee, Wis.

Harris Mfg. Co., 2422 W. Seventh St.,
Los Angeles, Cal.

Tf[owgul Radli)“Co, 1781 Belmont Ave.,
hicago

T.owell Nggdles Co., 1 Wildore St, Put-
nam, Conn

Mirror Record Coxp, 58 W. 25th St,

Musioraft Reconds, ;no 242 W. (bth St
New York, N

Musle Master Mﬁ:lCo., 508 S. Dearborn
St., Chicago, 11

Peerless Album 'Co., 88 W. 21st St., New
York, N. Y.

Permo Products Colp, 6415 Ravenswood
Ave.. Chicago

Pfanstiehl Chemlcal Co., 106 Lakevlew
Ave.,, Waukegan, Il

ELECTRONICS — June 1941

Phonograph Needle Mfg. Co., 42 Dudley
St., Providence, R.

Presto Recordmg Corp., 242 W. 55th St.,
New York, N. Y.

Rangertone, Inc, 201 Verona Ave., New-
ark, N.

RCA Mfg. Co, Camden, N. J.

Reco{ron Corp., 42 W. 15th St., New York,

Y
Smith, Herman, 180 Lafayette St., New
Yor N. Y.
Sound Apparatus co 150 W. 46th St
New York, N.
Speak-O-Phone Recordmg & Equlpment
Co., 23 W. 60th St., New York, N. Y.
Stangald Products Co, 4111 Ft. Hamil-
ton Pkwy., Brooklyn, N. Y.
Western Sound & Electric Laboratories,
%‘1,_1 W. Kilbourn Ave., Milwaukee,
is.
Wilcox-Gay Corp., Charlotte, Mich.
RECORDING NEEDLES—see

Needles, Cutting

REPRODUCING NEEDLES—see
Needles, Playing

Nickel

NICKEL

Apollo Metal Works, 6601 S. Oak Park
Ave., Chicago, Ill

General Plate Div.,, Metals & Controls
Corp., Attleboro, Mass.

Inge;solll Steel & Disc Co., New Castle,

International Nickel Co., 67 Wall St
New York, N, Y.

(See Advertisement Page 18)
Lukens Steel Co., Coatesville, Pa.
Superior Metal Corp Clearing, Ill
Thomas Steel Co,, Warren Ohio

Nuts

MACHINE SCREW NUTS

Arrow Automatic Products Corp.,, 29
Vestry St., New York, N. Y.

Barnes Co,, D1v of Assocxated Spring
Corp., Wallace, Bristol, Conn.

Bayonne Bolt Corp., Humphrey Ave. at
Second St., Bayonne, N. J.

Blake & Johnson Co., 1495 Thomaston
Ave., Waterville, Conn.

Chicago Screw Co., 1026 S. Homan Ave.,
Chicago, Il

Clark Bros. Bolt Co., Milldale, Conn.

Clende(rilm Bros., 108 'South St., Baltimore,
M

Cleveland Cap Screw Co., 2917 E. 79th
St., Cleveland, Ohio

Continental Screw ‘Co., New Bedford,
Mass.

Corbin Div.,, American Hardware Corp.,
P. & F., New Britain. Conn.

Detroit Platmg Industries, 1043 Mt. El-
liott, Detroit, Mich.

Harper Co., H. M., 2630 Fletcher St,
Chicago, IIll.
Hartford Machine Screw Co., 476 Capitol
Ave., Hartford, Conn.
Haskell Mfg. Co., William H., 22 Com-
merce St.,, Pawtucket. R. 1.

Lamson & Sessions Co., 1971 W. 85th St
Cleveland, Ohio

Line Material Co., 740 N. Second St., Mil-
waukee, Wis.

Mid-West Screw Products Co.. Main & St.
George Sts., St. Louis, Mo.

Milton Mfg. Co., Milton, Pa.

New England Screw Co., 44 Farnsworth
St., Boston, Mass.

Pheoll Mfg Co., 5700 Roosevelt Rd., Chi-
cago, Il.
Pittsburgh Screw & Bolt Corp., 2719
Prelile Ave.,, N. S, Pittsburgh, Pa.
Progressive Mfg. Co., 52 Norwood St,
Torrington, Conn.

Reed & Prince Mfg. Co, Duncan Ave.,
Worcester, Mass.

Rhode Isiand Tool Co 148 W. River St.,
Providence, R.

Rockford Bolt & Steel Co., 126 Mill St.,
Rockford, Ill.

Russell, Burdsall & Ward Bolt & Nut
Co., Midland Ave.,, Port Chester,

N. Y.
St. Louis Screw & Bolt Co., 6900 N.
Broadway, St. Louis, Mo.
Qcovg] Mfg. Co., 99 Mill St,

Waterbury,

onn.

Tlnnerman Products, Inc, 2038 TFuilton
Rd.. Cleveland, Ohio

United Screw & Bolt Corp., 25183 W. Cul-
lerton St., Chicago, 1il.

Western Automatic Machine Screw Co.,
992 Foster Ave., Blyria, Ohlo

SELF LOCKING NUTS

Automatic Nut Co.. Lebanon. Pa

Clark Bros. Bolt Co., Milldale, Conn.

Columbia Nut & Bolt Co., 946 Main St
Bridgeport, Conn.

Drake Lock-Nut Co., 2440 75th St.
Cleveland, Ohio
Elastic Stop Nut Corp., 2371 Vauxhall

Rd., Union, N. J.
Industrlal Lock Nut Co., South Hanover,

Irvington,

Pittsburgh Screw & Bolt Corp., 2719
Preble Ave., N. S., Pittsburgh, Pa.
Security Metal Products, Inc, 245 E
Kalamazoo Ave,, Kalamazoo, Mich.
Standard Pressed Steel Co., Jenkintown,

Pa.
(See Advertisement Page 126)
Tinnerman Stove & Range Co., Speed
Jgrlll.t Div., 2042 Fulton Rd., Cleveland,
io

Ma
Palnut Co, 62 Cordier St.,
N. J.

WING NUTS

Billings & Spencer Co., Laurel & Park
. Sts.,, Hartford, Conn
Chicago Screw Co., 1026 S. Homan Ave,,
Chicago, Il

Clark Bros. Bolt Co., Milldale, Conn.
Harper Co., H.

M., 2630 Fletcher St,
Chicago, Ill.

Hartford Machine Screw Co., 476 Capitol
Ave., Hartford, Conn.
Manufacturers Screw Products, 222 1V,

Hubbard St., Chicago, Il
Parker-Kalon Corp., 200 Varick St.,, New
York, N. Y.
Pheoll 'Mfg. Co., 5700 Roosevelt Rd.,
Chicago, IIl.

Reed & Prince Mfg. Co., Duncan Ave.,
. Worcester, Mass.

United Screw & Bolt Corp., 2513 W. Cul-
lerton St., Chicago, Ill.

Ohmmeters

OHMMETERS

Biddle Co., James G., 1211-13 Arch St.,
Philadelphia, Pa.

Borden Electric Co., Summit, N, J.

Burton-Rogers Co., 857 Boylston St., Bos-
ton, Mass. (Sole Distributors for
Hoyt Electrical Instrument Works,
Boston, Mass.)
Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
Clough-Brengle Co., 5501 Broadway, Chi-
cago, Il

De Jur-Amsco. Corp., Shelton, Conn.

Esterline-Angus Co, (Speed\\ay City)
Indianapolis, Ind.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Gray Instrument Co., 64 W, Johnson St.,
(Germantown) Philadelphia, Pa.

Hickok Electrical Instrument Co., 10514
Dupont Ave, Cleveland, Ohio

Hoyt Electrical Instrument Works—see
Burton-Rogers Co.

Industrial Instrument Co., 2249 14th St.,
S. W., Akron, Ohio

Industrial Instruments, Inc., 156 Culver
Ave., Jersey City, N. J.

lllinois Testing Laboratories, 420 N. ILa
Salle St., Chlcago T11.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Martindale Electric Co., 1371 Hird Ave.,
Cleveland, Chio

Worton Electrical Instrument Co., 79
Hilliard St., Manchester, Conn.

Radio City Products Co., S8 Park Pl.,
New York, Y.

Rawson RElectrical Instrument Co., 102
Potter St., Cambridge, Mass.

RCA Mfg, Co, Camden, N, J.

Rubicon Co., 29 N. Sixth St., Philadelphia,

Pa.
Roller-Smith Co., Bethlehem, Pa.
Sensitive Research Instrument Corn., 4545
Bronx Blvd.,, New York, N. Y.
Shalleross Mfg, Co.,
Collingdale, Pa.
. (See Advertisement Page 113)
Simpson Electric Co., 5218 W. Kinzie St.,
. Chicago, TIL
Triplett Electrical Instrument Co., 286
~ Harmon Rd., Bluffton, Ohio
Triumph Mfg. Co.,, 4017 W. Lake St.,
<7 l(l:hll(i?fgo, (Ijll.
elch g. Co., W. M, 1515 Sedgwi
St., Chicago, 111, swick
\Vestmghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Weston Blectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. 7.
\Vheelco Tnstruments Co., 1933 S. Halsted

, Chicago, Ill

10 Jackson Ave,,

Oscillators

AUDIO-FREQUENCY OSCILLATORS

Audio-Tone Oscillator Co., 60 Walter St.,
Bridgeport, Conn.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

171



Oscillators

AUDIO-FREQUENCY OSCILLATORS
(continued)

Carron Mfg. Co., 415 S. Aberdeen St.,
Chicago, 1li. )

Clough-Brengle Co., 5501 Broadway, Chi-
cago, LIl .

Electro-Medical Laboratory, Inc., Hollis-
ton, Mass

Electronic Products Co., St. Charles, Il

Ferris Instrument Co., Boonton, J

General Radio Co., 30 State St.
bridge, Mass.
Geophysical Instrument Co, 1315 Half
t., 8. 1., \Washington . C.
Hewlett-Packard Co., 481 Page Mill Rd.
Palo Alto, Cal.

Hickok KElectrical Instrument Co., 10514
Dupont Ave.,, Cleveland, Ohio

l.eeds & Northrup Co., 4970 Stenton Ave.
Cleveland, Ohio

Measurements Corp., Boouton, N. J

RCA Mlfg. Co., Camden, N. J

Supreme Instruments Corp., Greenwood,
Miss.

Televiso Products, Inc., 2100 N. Shetlield
Ave., Chicago, Ill

Triplett ISlectrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co., 1017 W. Lake St.
Chicago, 11l

BEAT IFREQUENCY OSCILLATOXRS
—see Oscillators, Audio-Frequency

RADIO-FREQUENCY OSCILLATORS

Audio-Tone Oscillator Co., 60 Walter St.
Bridgeport, Conn

Burton-Rogers Co., 857 Boylsion St
Boston, Mass. (Sole Distributors for
Hoyt I%lectrical Instrument \orks
Boston, Mass.)

Clough-Brengle Co., 5501 Broadway, Chi
cago, Il

Electro-Medical T.aboratory, Inc., Hollis-
ton, Muss

IFerris Insirument Corp., Boonton, N. J.

General Radio Co., 30 State St, Cam-
Dbridge, Mass.

Geophvsical Instrument Co.. 1315 IIalf
St., S. ., Washington, D. C.

Hickok Tlectrical Instrument Co., 10514
Dupont Ave.,, Cleveland, Ohio

Hoyt Rlectrical Instrument Works — see
Burton-RRogers Co

Jackson Iilectrical Instrument Co., 129
Wavne Ave.,, Dayvton, Ohio

McFarlin Co., 29 W. Marion Ave,, Youngs-
town, Ohio

Measurements Corp., Boonton, N. J.

Precision Apparatus Co., 647 Xent Ave,,
Brooklyn, N. Y

Premier Crystal Laboratories, Ine., 63
Park Row, New York, N. Y.

RCA Mfg. Co., Camden, N. J

Simpson Electric Co., 5218 W. Kinzie St.,
Chicago, IN.

Supreme  Instruments Corp., Greenwood,
Miss.

Televiso Products, Ine., 2400 N. Shettield
Ave,, Chicago, Il

Triplett  Rlectrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph AMfg. Co., 4017 W. Lake St.,
Chicago, Il

Weston Electric Instrument Corp.,, 614
Frelinghuvsen- Ave.,, Newark, N. J.

TEST OSCILLATORS—see
Analyzers, Radio Set

Cam-

Oscillographs

CATHODE-RAY OSCILLOGRAPHS

Clough-Brengle Co., 5501
Chicago, IlI.

Du Mont Laboratories, Inc., Allen ., 532
Valley Rd., Upper Montelair, N. J,
(See Advertisement Page 145)

Electro-Medical Laboratory, Inc., Hollis-
ton, Mass.

I'redericks Co., George 1i., Bethayres, Pa.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Jackson Electrical Instrument Co., 129
Wayne Ave., Dayton, Ohio

Jones-Orme Co., 1645 f[Ienne pin Ave., St.
Paul, Minn.

Radex Corp., 1733 Milwaukee Ave., Chi-
cago, Ill.

RCA Mfg. Co., Camden, N. J.

Suprl(\eln_ne Instruments Corp., Greenwood,

iss.

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co., 4017 W. Lake St..
Chicago, IIl.

United Cinephone Co., Torrington, Conn.

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

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

Broadway,
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MOVING-CONDUCTOR OSCILLOGRAPHS

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y. )

Geophysical Instrument Co., 1315 Half
t., K., Washington, D. C .

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

MULTI-ELEMENT OSCILLOGRAPHS

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Electro-Medical Laboratory, Inc., Hollis-
ton, Mass.

Iingineering Laboratories, Inc.,, 624 E.
Fourth St., Tulsa, Okla.

General Electric Co., Schenectady, N. Y.

Geophysical Instrument Co., 1315 Half
St., 8. K., Washington, D. C.

Ruska & Co., Walter, 2332 Bellaire Blvd.
Houston, Texas

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

PIEZOELECTRIC OSCILLOGRAPHS

Brush Development Co., 3311 Perkins
Ave., Cleveland, Ohio

Cambridge Instruiment Co., Grand Central
Terminal, New York, N. Y.

Blectro-Medical Laboratory, Ine., Hollis-
ton, Mass.

KEngineering Laboratories, TInc., 624 E.
Ifourth St., Tulsa, Okla.

Geophysical Instrument Co., 1315 Half St.
S. 12, Washington, D. C.

ITeiland ﬁeseax-ch Corp., Club Bldg., Den-

ver, Col.

McFarlin Co., 29 W. Marion Ave.,, Youngs-
town, Ohio

Ruska & Co., Walter, 2332 Bellaire Blvd.,
lTouston, Texas

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

Oscilloscopes

CATHODE-RAY OSCILLOSCOPES
3311 Perkins

Brush Development Co.,
\ve., Cleveland, Ohio

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Clough-Brengle Co., 5501 Broadway
Chicago, Il

Du Mont Laboratories, Inc.,, Allen B., 532
Valley Kd., Upper Montelair, N. J.
(See Advertisement Page 145)

Electro-Medical Laboratory, Ine., Hollis-
ton, Muss.

Engineering Laboratories, Inc., 624 R
Fourth St, Tulsa, Okla.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Geophysical Instrument Co., 1315 Half
St., S. k., Washington, D. C.

tHteiland Research Corp., Club Bldg., Den-
ver, Col.

Jackson RElectrical Instrument Co., 129
Wayne Ave., Dayton, Ohio

Jones-Orme Co., 1645 Hennepin Ave., St.
Paul, Minn.

RCA Mfg. Co., Camden, N. J.

Ruska & Co.. Walter, 2332 Bellaire Bilvd,,
Houston, Texas

Sound Apparatus Co., 150 W. 46th St.,
New York, N. Y.

Supreme Instrument Corp., Greenwood,
Miss.

Thordarson Electrie Mfg. Co., 500 W.
Huron St., Chicago, Il

Triumph Mfg. Co.,, 4017 W. Lake St.,
Chicago, Il

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

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

Ovens

QUARTZ TEMPERATURE CONTROL
OVENS

Bendix Radio Corp., 920 k. Fort Ave,
Baltimore, Md.

Burnett, Wm. W. L., 4814 Idaho St., San
Diego, Cal.

General Radio Co., 30 State St, Cam-
bridge, Mass.

Graybar Electric Co., Lexington Ave. at
434 St.,, New York, N. Y. (Sole Dis-
tributors for Western FElectric Co.,
New York, N. Y.)

Meissner Mfg. Co., Mt. Carmel, Il )

Precision Piezo Service, 427 Asia St,
Baton Rouge, La.

Premier Crystal Laboratories, Inc., 68
Park Row, New York, N. Y.

Western Electric Co.—see Graybar Elec-
tric Co.

1341-1942 BUYERS' GUIDE for the

Phonographs

ELECTRIC PHONOGRAPHS and
RECORD PLAYERS

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Il

American  Communications Corp., 123
Liberty St.,, New York, N. Y.

Ansley Radio Corp., 21-10 49th Ave.,
Long Island City, N. Y.

Autocrat Radio Co., 3855 N. Hamilton
Ave., Chicago, IIl.

Calvert Motors Associates, Ltd., 1028
Linden Ave., Baltimore, Md.

Chicago Sound Systems Co., 815 E. Grand
Ave., Chicago, IIl.

Cinematone Corp., 1107 N. Highland Ave.,
Hollywood, Cal.

Columbia Recording Corp., 1473 Bairnum
Ave., DBridgeport, Conn.

Continental Radio & Television Corp.,
3800 W. Cortlandt St., Chicago, Ill.

Decca Records, Int., 50 \V. 57th St., New
York, N. Y.

De Wald Radio Mfg. Corp., 436 Lafayette
St.,, New York, N. Y.

D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, Ill.

Dyn:;\;ro:; Corp., 55 E. 11th St., New York,

Eleciro Acoustic Co.,, 2131 Bueter Rd..
Fort Wayne, Ind.
IEmerson Radio & Phonograph Corp., 111
Eighth Ave, New York, N. Y.
kispey Mtg. Co., 305 E. 63d St., New
York, N. Y.

Farnsworth Television & Radio Corp.,
3700 Pontiac St., Fort Wayne, Ind.

Gabel Mfg. Co., John, 1200 W. Lake St.
Chicago, Ill.

Garrard Sales Corp., 296 Broadway, New
York, N. Y.

Gibbs & Co., Thomas B, 900 W. Lake
St.,, Chicago, 111

Graybar Ilectric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Waestern Electric¢- Co.,
New York, N. Y.)

Harris Mfg. Co., 2422 W. Seventh St.
l.os Angeles, Cal.

I»I‘erbe}-t Corp., 600 N. Albany, Chicago,
T

11

Lafayette Radio Corp.,, 100 Sixth Ave.,
New York, N. Y.

Magnavox Co., 2131 Bueter Rd., Fort
Wavne, Tnd.

Majestic Radio & Television Co., 2600 W.
50th St.,, Chicago, 1Il.

Marconiphone, Inc.,, 679 Madison Ave.
New York, N. Y.

Meck Industries, John, 1313 W. Randolph
St., Chicago, IlI.

Miles Reproducer Co.,, 812 Broadway, New
York, N. Y.

Miller Co., J. W, 5917 S. Main St., Los
Angeles, Cal.

Mills Novelty Co.,, 1100 Fullerton Ave.,
Chicago, Il

Music Master Mfg. Co., 508 S. Dearborn
St., Chicago, Il

Operadio Mfg. Co., St. Charles, IIl.

Pacent Engineering Corp.,, 79 Madison
Ave.,, New York, N. Y.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Philharmonic }J{adio Co.,, 21 W. 45th St
New York! N. Y.

Presto Recordirg Corp., 242 W. 55th St.,
New York, N. Y.

Radiad Service, 154 E. Erie St., Chicago,

11,

Radolek Co., 601 W. Randolph St., Chi-
cago, 111

RCA Mfg. Co., Camden, N. J.

Regal Amplifier Mfg. Corp., 14 W. 17th
St.,, New York, N. Y.

Rieber, Inc., Frank, 11916 W. Pico Blvd,,
T.os Angeles, Cal.

Rock-Ola Mfg. Corp., 867 N. Kedzie Ave.,
Chicago, 11

Seeburg Corp., J. P, 1510 N. Dayton St.
Chicago, III.

Sillcox Radio & Television Corp., 60 Wall
Tower, New York, N. Y.
Sonora Radio & Phonograph Corp., 2626
W. Washington St., Chicago, Ill.
Sonata Phonograph Mfg. Co., 110 E. 32d
St., New York, N. Y.

Sound Apparatus Co., 150 W. 46th St.,
New York, N. Y.

Sparks-Withington Co., . Ganson Ave.,
Jackson, Mich.

Speak-O-Phone Recording & Equipment
Co., 23 W. 60th St.,, New York, N. Y.

Stangard Products Co., 4111 Ft. Hamil-
ton Pkwy., Brooklyn. N. Y.

Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd., Rochester, N. Y.

Talk-A-Phone Mfg. Co., 1219 W. Van
Buren St., Chicago, Ill.

Transformer Corp. of America, 69
Wooster St., New York, N. Y.

Troy Radio & Television Co., 1144 8.
Olive St., Los Angeles, Cal.

United Cinephone Corp., Torrington, Conn.

Universal Microphone Co., Inglewood,
Cal.
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ELECTRONIC and ALLIED INDUSTRIES

Warner Co., J. J.,, 1244 Larkin St., San
Francisco, Cal

Waters-Conley Co., 501 First St, N.W.,
Rochester, Minn.

Webster-Chicago Corp., 5622 Blooming-
dale Ave., Chlca;:,o, 1.

Western Electric Co.,—see Graybar Elec-
tric Co.

Wurlitzer Mfg. Co Rudolph, North Ton-
awanda, N,

Photometers

PHOTO-ELECTRIC PRHOTOMETERS
—-see Meters, Light

Phototubes

see Cells, Photo-Electric

Pickups

PHONOGRAPH PICKUPS

Amp{ante Corp.,, 561 Broadway, New
ork
Astatic "\Ixcxophone Laboratories, Inc.,
830 Market St., Youngstown, Ohio
Audak Co., 500 Fifth Ave.. New York,
N. Y.
(See Advertisement Page 190)
Audio Devices, Inc., 1600 Broadway, New
York, N. Y.
Brush De\elopment Co., 3811 Perkins
Ave. Cleveland, Ohio
(See Advertisement Page 86)
Carron Mfg. Co., 415 S. Aberdeen St.,
Chicago, Il
Decca Records, Inc., 50 W. 5@th St., New
York, N. Y.
Electrlc%} Industries Mfg. Co., Red Bank,
N

Electrical Research Products, Inc., 76
Varick St., New York, N. Y,

Fairchild Aviation Corp., 88-06 Van
Wyck Blvd.,, Jamaica, N. Y.

Gabel Mfg. Co,, John 1200 W, Lake St.
Chlcago, 1.

Garrard Sales Corp., 296 Broadway, New
York, N. Y.

Graybar Electric Co., Lexington Ave. at
43d St.,, New York, N Y (Sole Dis-
tributQers for Western BElectric Co.
New York, N. Y.)

Meck Industrles, John, 1313 W. Randolph
St., Chicago, Il

Miller Corp, Wm., 362 W. Colorado St.,
Pasadena, Cal .

Pacent Engmeermg Corp, 79 Madison
Ave., New York, N.

Presto Recording Corp, 242 W. 55th St.,
New York, N. Y.

Proctor Co., B. A, 230 Park Ave., New
York, N. Y.

Radiotone, Inc., 7356 Melrose Ave., Holly-
wood, Cal.

RCA Mfg. Co., Camden,™N. J.

Rowe Industnes, Inc.,, 3120 Monroe St
Toledo, Ohio .
Shure Bros., 225 W. Huron St., Chicago,

In.

Sound Apparatus Co., 150 W. 46th St
New York, . Y.
Speak-O- Phone Recording & Equipment
Co.. 23 W. 60th St.,, New York, Y.
United Clnephone Corp., Torrington, Conn
Universal Microphone Co Inglewood Cal.
Webster-Chicago Corp., "5622 Blooming-
dale Ave., Chicago, IIL
Webster Electrlc Co., Racine, Wis.
(See A(hertmo*ment Page 90)
Western Electric Co.—see Graybar Elec-
tric Co.

Plants

ELECTRIC POWER PLANTS

Delco Appliance Div., General Motors
Sales Corp., 391 Lyell Ave., Roches-

ter, Y.

De Vrv Corp, 1111 Armitage Ave., Chi-
cago, Il

Eicor, Inc, 1060 W. Adams St., Chicago,

I11.

Electric Specialty Co., 211 South St.,
Stamford, Conn.

Janette Mfg. Co., 558 W. Monroe St.,
Chicago, IlL

Kato Engmeerﬂg Co., 530 N. Front St,
Mankato, inn.
Midco Mfg. & Distributing Co., S. 13th &
Kentucky Ave., Sheboygan, Wis.
Onan & Sons, D. W., 43 Royalston Ave,
Minneapolis, Minn.

Pioneer Geéx E—Motoi'"Corp 5849 Dickens
Ave hicago.

Potter Co 1950 Sheridan Rd., North Chi-
cago, 1.
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Plastics

MANUFACTURERS of PLASTICS

Amaerican Phenolic Corp., 1260 Van Buven
St., Chicago, Il

Imkollto Corp., 30 1, 42d St, New York,
N. Y.

(See Advertisemont Page 789)
Beetle Products Div. of American Cyana-
mid Co. 30 Rockefeiler Plaza, New
York, N.
Carbide & Car bon Chemicals Corp., 30 E.
42d St., New York, N. Y.
Catalin 19019 1 Park Ave., New York,
N.

Celluloxd Corp., 10 E. 40th St., New York,
N.

Contmental Diamond Fibre Co., 13 Chapel
St., Newark, Del.

du Pont de Nemours & Co.,, Ii. I, 626
Schuyler Ave., Arvlinpton, N. .J.

Duxez Plastlcs & Chemicals, Inc.,, Walck

North Tonawanda, N. Y.

Durite i‘-’lastlcs, Div. Stokes & Smith Co.,

5010 Summerdale Ave., Philadelphia,

Pa.
Fibertoid Corp., Indian Orchard, Mass.
General Eleetric Co., Plastics Dept.,
Plastics Ave., Pittsfield, Mass.
Irvington Varnish & Insulator Co., 10
Argyle Terrace, Irvington, N. J.
Keasbey & Mattison Co., Butler Ave.,
Ambler
Makalot Coxp 262 Washington St., Bos
ton, Mass.
Monsante Chemienl Co., Plastics Div.,
Springfield, Mass.
(See Advertisemont Page 29)
Plaslc()on Co., 2112 Sylvan Ave. Toledo,
hio
Reilly Tar & Chemical Corp., Merchants
Bank Bldg., Indianapolis, Ind.
Synthane ©orp., Onks, Ia.
(See Advertisement Page 67)
Tennessee Eastman Corp.,, Kingsport,

Tenn.
Westinghouse Electric & Mfg. Co., Bast
Pittsburgh, Pa.

MOLDERS of PLASTICS

Accurate Molding Corp, 116 Nassau St.,
Brooklyn, N.

Alden Products Co, 715 Center St
Brockton, Mass.

American Insulator Corp., New Freedom,

a.

American Phenolic Corp., 1250 Van Buren
St., Chicago, Il

Auburn Button Works, Inc., 48 Canoga
St., Auburn, N. Y.

Ba.keilteYCorp 30 E. 42d St.,, New York

Beetle Products Div. of American Cyana-
mid Co. 0 Rockefeller Plaza, New
York, N. i

Boonton Molding Co., Boonton, N. J.

Brach Mfg. Corp., I. S., 55 Dickerson St.,
Newark, N. J.

Breelz\re' Corps., 24 S. Sixth St., Newark,

o J.
Cata&mYCorp., 1 Park Ave., New York,

Celluloid Corp., 180 Madison Ave., New
York, Y.

Chicago Molded Products Corp., 1029 N.
Kolmar Ave., Chicago, IllL

Cincinnati Mouldlng Co., 2037 Florence
Ave., Cincinnati, Ohio

Cleveland Plastics, Inc., 12910 Taft Ave.,
Cleveland, Ohio

Colt’s Patent Fire Arms Mfg. Co., Plas-
tics Div., Hartford, Conn.

Consolidated Molded Products Corp., 409
Cherry St., Scranton, Pa.

Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.

(See Advertisement Page 11)

Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.

Davies Co., Harry, 1428 N. Wells St.,
Chicago, Il

Dayton Insulating Molding Co., 418 E.
First St., Dayton, Ohio

Diemolding Corp., Rasbach St., Canas-
tota, N. Y.

Erie Resistor Corp., Erie, Pa.

(See Advertisement Page 83)

Franklin Fibre-Lamitex Corp., 12th &
French Sts., Wilmington, Del.

Franklin Mfg. Corp., A. W., 175 Varick
St., New York, N

Garfield Mfg. Co., Garfield, N. 7J.

General Electric Co., Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.

Gorham Co., Plastics Div.,, Elmwood Sta-
tion, Providence, R. 1.

Imperial Molded Products Corp., 2925 W.
Harrison St., Chicago, Il

Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, Ill.

Insulation Mfg. Co., 11 New York Ave.,
Brooklyn, N. Y,

Insulation Products Co., Richland St. &
Annon Way, P)ttsburgh Pa.

Insuline Corp. of America, 30-30 North-
ern Blvd,, Long Island City, N. Y.

Johns-M%nvﬂle, 22 BE. 40th St., New York,
N

Keasbey & Mattlzon Co., Butler Ave
Ambler, Pa. .

Kellogz Swlitehbonrd & Supply Co., 1084
W. Adams St., Chlcw 0, Al

Keystone bne('lnlllvl Co., 1 19724 Cove Ave,
Cleveland, Ohlo

Kuhn & Tacol Moulding & Tool Co., 1200
Southard St., "Urenton, N

Iurz-Kasch Co., 1415 8. Bloudwny Dy
ton, Ohilo

Mack Molding Co., Wayne, N. J.

Molded fnsulution Co., 835 I8 Price S
Philadelphin, Ta,

Monowatt Iilectric Corp., 570 Loxington
Ave., New York, Y )

Niagara [Insul-Bake Speclalty Co., 483
Deluware Ave.,, Albany, N. Y

Northern  Industrinal  Che mical Co., 11
lilkins St., Boston, Mauass,

Norton I,uhmntmlos, 1026 Mil St., Locl
pont, N

Oris Mi'p;. Co., Thomaston, Conn,
Plastic Molding Corp Sandy 1look,
Conn.

Recto Molded Products, Appleton St &
B. & 0. R. R, Clneinnatl, Ohlo
Remler Co., 210) Bryant st an fran

cisco, Cal.

Reynolds Spring Co., Molded Plastics Div
Reynolds Bldg.,, Jackson, Mlch.
Kichurdson Ca, 27th & Lnko 8S8ty., Melroso

Pack, 1.
(See Advertisemont I'nge 6)
Royal Moulding Co., 69 Gordon Ave.,
Providence, R. T
Slemon State St. & Baum Bivd,
Bridgeport, Conn
Speclalty Insulation Mfg. (o, Church St.
Hoosick T*alls, N. Y.
Stokes Rubber Co., Jos.,, Tayvior & Web
ster Sts., Trenton, N. .J.
Synthane Corp., Ouks, 1"n.
(See Ndvertinement I'nge 67)
Tech-Art Plastics Co., 41-01 36th Avo.,
Long TIsland City, N, Y.
Terkelsen Machine Co, 326 A St., Boston
Mass.
Tingstol Corp., 1461 W. Grand Ave., Chi-
cago, .

Universal Molding Co., 16th & Vermont
Sts., San Francisco, Cal

\Vaterbuly Button Co., 836 S. Maln St.,
Waterbury, Conn

Watertown Mfg. Co., 3 Porter St., Water-
town, Conn.

W’estlm,house Electric & Mfg. Co., East
Pittsburgh, Pa.

‘Wheeling Stamping Co., Wheeling, W. Va,

Players

RECORI) PLAYERS — gee I'hono
graphs

Plugs

TERMINAL PLUGS

Alden Products Co., 1715 Center St
Brockton, Mass.
American Phenollc Corp.,, 1250 YVan
Buren St., Chicago, Il
American  Radio Hardware Co. 476
Broadway, New York, N. Y.
Audio Development Co., 1033 W. Van
Buren S8t., Chicago, Il
(See :\dvertmement Page 137)
Birnbach Radio Co.,, 145 Hudson St., New
York, N. Y.
Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.
Bud Radio, Inec.,, 2118 E. 55th St., Cleve-
land, Ohio
Cannon Electric Development Co., 3209
Humboldt St.,, Los Angeles, Cal.
Cinch Mfg. Corp 2335 W. Van Buren
St., Chicago, lll
(See Ad\ertlsement Page 63)
Cinema Engineering Co., 1508 W. Ver-
dugo Ave., Burbank, Cal.
Eby, Inc., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.
Electro Motive Mfg. Co., S. Park & John
Sts., Willimantic, Conn.
Federal Screw Products Co., 26 S. Jeffer-
son St., Chicago, IIL
Franklin Ml’g Corp., A. W., 175 Varick
St., New York, N. Y.
(See Advertisement pages 106, 107)
General Electric Co., Plastics Dept., 1
Plastics Ave., Pittsfleld, Mass.
General Radio Co., 30 State St., Cam-
bridge, Mass.
Insulme Corp. of America, 30-30 North-
rn_Blvd., Long Island City, N.
Jones Howard B.,, 2300 ‘Wabansia Ave.
Chxcago, Il
Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, TIl
Mallory & Co., P. R 3029 E. Washington
St., Indlanapolls Ind.
National Co., 61 Sherman St.,, Malden,

Mass.

Pyle-National Co.,, 1334 N. Kostner Ave.,
Chicago, Ill.

Smith, Herman, 180 Lafayette St., New
Yor' N. Y.

Utah Radio Products Co., 820 Orleans St.,
Chicago, Il
Waterbury Button Co., Waterbury, Conn.
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Pointers

DIAL POINTERS

American Emhlem Co., Utica, N. Y.

American Radio Hardware Co., 476 Broad-
way, New York, N. Y

Bud Radio, lnec. 2118 55th St., Cleve-
land, Ohio

Crowe Name Plate & Mfg. Co., 3701
Ravenswood Ave.. Chicago, 11l

Grammes & Sons, Inc, L. I, 366 Union
St., Allentown, Pa.

[nsuline Corp. of America, 30-30 North-
ern Blvd., l.ong Island City, N. Y

Liberty Iingraving & Mfg. Co., 2911 S.
Ceniral Ave., Los Angeles, Cal.

New [England Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.
Pavisian Novelty 3510 S. \Western

Ave., Chicago, 111
Radio City I'roducts Co., 88 Park PI,
New York, N. Y.

Points

CONTACT POINTS

American Electro Metal Corp., 320 Yonkers
\ve.,, Yonkers, N. Y

American Platinum \Works, New .Jersey
2. l]{ Ave. at Oliver St, XNewark

Baker & Co., 113 Astor St.,, Newark, N.J.

Bishop & Co., Platinum Works, .] 12
Channing Ave., Malvern, P:

Brainin Co., C. S, 20 van Dam St.,, New
York, N. Y

Callite Tungsten Corp., 544 39th St.
Union City, N. 1]

Cleveland Tungsten, Inc., 10000 Meech
Ave., Cleveland, Ohio

Fansteel Metallurgical Corp., 2200 Sheri-
dan Rd., North Chicago, 11l

General Electric Co., Schenectady, N. Y.

General TPlate Div., Metals & Controls
Corp.. 31 Forest St., Attleboro, Mass.

General Tungsten Mtg. Co.,, 502 23d St
Union Cityv, N. J

Gibson FElectric Co., 8350 Frankstown
Ave., Pittsburgh, Pa.

Independent Contact Mfg. Co.,, 540 39th
St., Union City, N. J

Mallory & Co., P. R, 3029 E. Washing-
ton St., Indianapolis, Ind

)Ietrglox Co., 57 E. Alpine St, Newark,
b ]

Tungsten Contact Mfg. Co., North Ber-
gen, N. .J.

\Vestmghon e ]’lectnc & Mifg. Co., East
I’lltsl)ur"h

Wilson Co.. Al 105 Chestnut St., New
arlk, N .I
Porcelain

MOLDERS of PORCELAIN—sce In-
sulation, Ceramic

Posts

BINDING POSTS

Alden Products Co., 715 Center St., Brock-
ton, Mass.

American Automatic lulectric Sales Co
1033 W. Van Buren St., Chicago, IlL

American Radio Hardware Co., 176 Broad-
way, New York, N. Y

Birnbach Radio Co., 145 ITudson St., New
York, N. Y

Bud Radio, Inc., 2118 E. 55th St.
land, Ohio

Cineh Mfg., Corp.. 2335 W. Van Buren
St., Chicago, L

(Nee Vdvertisement Page 65)

Cinema Engineering Co., 1508 \V. Ver-
dugo Ave., Burbank, Cal.

Clare & Co.. C. P., T.awrence & Lamon
Aves., Chicago, 1L

Daven Co., 158 Summit St, Newark, N.J.

Doran & Sons, James C., 150 Chestnut St.,

Providence. R. T
by, Inc., Tlugh TI1., 4700 Stenton Ave.,
East Ave. &

Philadelphia, Pa.

Fahnestock [lectrie Co.,
Eighth St, Liong Island City, N. Y.

Federal Screw Products Co., 26 S. Jeffer-
son St., Chicago, Ill.

Franklin Mig. Corp.,, A. W, 155 Varick
st., New York, \. Y.
(See Advertisemeni Pages 106, 107)

General Radio Co.,, 30 State St.,, Cam-
bridge, Mass.

Hoosick Falls Radio & Electrical Parts
Mfg. Co.,, First St, Hoosick Falls,

711 W.

Cleve-

N. Y
Industrial Screw & Supply Co.,
Lake St., Chicago, Il
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
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Jones, Howard B.,, 2300 Wabansia Ave.,
Chicago, 111,
(See Advertisement Page 121)

Mallory & Co.,, P. R, 3029 E. Washing-
ton St., ln(handpolns Ind.

Manufacturers Screw Products, 222 WwW.
Hubbard St., Chicago, IIl.

Meter Devices Co.,, 1001 l’rospect Ave.,

) . W., Canton, QOhio
Millen Mtg. Co., James, 150 IExchange
- St, Malden, Mass.

Miller Co., J. W, 5917 S. Main St., Los
Angeles, Cal.

Morse Co., Frank W. 301 Congress St.,
‘Boston, Mass.

Natl%nal Co., 61 Sherman St., Malden,
Mas

Polk, .J. L, 139 Maple Ave.,, Trov, N. Y.

bhdllmoqs Mfg. Co., 10 Jackson Ave.,
Collingdale, P:.

States Co., 19 New Park Ave., Hartford,
Conn.
Stromberg-Carlson Telephone Mftg. Co.,

100 Carlson Rd., Rochester, N. Y.

Potentiomelters

POTENTIOMETERS

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

\udio Products Co., 2101 S. Olive St.,
_Burbank, Cal
Bailey Meter Co., 1050 Ivanhoe Rd.,
Cleveland, Ohio
Bristol Co., Waterbury
Brown Instrument (o

I"hiladelphia, PPa.
Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
Coleman Rlectric Co., 310 Madison St.,

Maywood, I1L
Da\'gr_l 1Co., 158 Summit St
N oJ
Dickson Co., 7420 Woodlawn Ave., Chi-
cago, 111
Electronic Products Co., St. Charles, 1l
Foxboro Co., Neponset Ave., Ifoxboro,
Mass
General Electric Co., Schenectady, N.
Hellige, Ine., 3718 \orther'n Bivd., Long
Y.

Island Clly N.

J-B-' Instruments, Inc.,, 441 Chapel St.,
New Haven, Conn.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Lewis Engineering Co., Naugatuck, Conn.

;\Ia\on Neilan Regnlator Co., 1190 Adams

Boston, Mass.

Rul)lcon Co., 29 N. Sixth 8St., Phila-
delphia, P

Spence Engineering Co., 53 Grant St.,
Walden, N. Y.

Conn.
4428 Wayne Ave.,

Newarlk,

Tagliabue Mfg. Co. C. J, Park &
Nostrand Aves.,, Brooklyn, N. Y.
Taylor Instrument Companies, 100 Ames

St., Rochester, N. Y

Thwing-Albert Instrument Co., 3395 Lan-
caster Ave., Philadelphia, Pa.

Tech Laboratories, 7 Lincoln St.,
City, N

United Cmephone Corp., Torrington, Conn.

1Ttah Radio Products Co., 820 N. Orleans
St., Chicago, Il

Weston [lectrical Instrument Corp.. 614
I'relinghuysen Ave., Newark, N. J.

Wheelco Tnstruments Co., 2001 S. Hal-
sted St., Chicago, Il

Jersey

Pumps

VACUUM PUMPS
Adel Precision Products Corp., Burbank,

Allis- C‘ha]mels Mig. Co., Milwaukee, Wis.
Beach-1tuss Co., 50 Church St., New York,

N.
Buffalo F‘oundry & Machine Co., 1635
Fillmore Ave.,, Bufralo, N. Y.
Columbus Steam Pump Works Co., Colum-
bus, Ohio

Distillation Products, Inc., 755 Ridge Rd.,
\WV., Rochester. N. ¥

Gardnel -Denver Co., 100 Williamson St.,
Quiney, Il

General Electric Co., Schenectady, N. Y.

Gerotor Mftg., Co., Maryland Ave. &

Oliver St., Baltimore, Md.
Ingersoll-Rand Co., 11 Broadway, New
York, N. Y.
International Machine Works, North Ber-

gen, N. J.

Kahle Engineering Corp.,, 1307 Seventh
St., North Bergen, N.

Kinney Mfg. Co., 3529 \Vashmgton St.,
Boston, Mass.

Kraissl Co., 303 Williams Ave.,, Hacken-

sack. o dlg
Leiman BIOS, 156 Christie St.,, Newark,
N.

New Tersev Machine Corp., 1800 Willow

Ave., Hoboken, N. J.

1941-13942 BUYERS' GUIDE for the

Nichols & Sons, W. H., 303 Woerd Ave.,
Waltham, Mass.

Pennsylvania Pump & Compressor Co.,
Icaston, Pa.

Robbing & \l\ers Inc., 1345 Lagonda Ave.,
Springfield, Oh]o

Stokes Machine Co., F. J., 5850 Tabor
Rd., Olneyv P. O., Philadelphia, Pa.

Sullivan Machinery Co.,, 929 Woodland
Ave., Michigan City, Ind.

Worthington Pump & Machinery Corp.,
Harrison, N. J

Yeomans Bros. Co., 1159 N. Dayton St.,
Chicago, 11l

Zenith Products Co., West Newton, Mass.

“"Q"-Meters

“Q"”- METERS
Boonton Radio Corp., Boonton, N. J.

Receivers

AIRCRAFT RECEIVERS

Aircraft Radio Corp., Boonton, N. I.

Airplane & Marine Direction Finder Corp,,
Clearfield, Pa.

Air Radio & Instrument Co., 5214 W.
63d St., Chicago, 111

Bendix Radio Corp., %20 . TFort Ave,
Baltimore, Md

Collins Rladio Co., 2920 First Ave., Cedar
Rapids, Iowa

Dootlittle TRadio, Inc., 7421 S.
Blvd., Chicago, Til

Galvin Mfg. Corp., 1545 Augusta Blvd,,
Chicago, Il

Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Hallicrafters, Ine, 2611 S, In(lllnu. St.,
Chicago, T

(See Advertirement Page 81)

Hammarlund Mfg. Co., 124 W, 334 St.,
New York, N. Y.

Harvey-\Wells Communications, Inc.,
Southbridge, Mass.

Howard Radio Co., 1731 Belmont Ave.,
Chicago, TIIL

International Telephone Development Co.,
137 V(unck St., New York, .

Karadio Corp., 323 Chestnut st Oakland
Cal

Loomis

Lear Aviation, Inec., Dayton MMunicipal Air-
port, Dayton, Ohio

Marine Radio Corp., 119 168th St., Ja-
maica, N. Y.

Midwest Radio Corp., 909 Broadway, Cin-
cinnati, Ohio

National Co., 61 Sherman 8t., Malden,
Mass.
Radio Frequency Laboratories, Inc,,

Boonton, N. J.

Radio \'av1gatlonal Instlument Corp., 500
Fifth Ave.,, New York, N.

adio Receptor Co., 251 W. 19th St New

York, N. Y.

RCA Mfg. Co., Camden, N. J.

Selectar Mfg. Corp., 30 W. 15th St., New
York, NIY.

Smith Co., .daxwell, 10‘)4 N. Highland
Ave.,, Kearny, N. .

Sparks-Withington Co, North St., Jack-
son, Mich.

Taylor Airphone Products, Inc., Municipal
Airport, Long Beach, Cal.

Transmitter Edquipment Mfg. Co, 130
Cedar St., New York, N.

Western ISlectric Co.—see (,navbax Elec-
tric Co.

Westinghouse Itlectric & Mfg. Co., ITast
Pittsburgh, Pa.

Wilcox Eleetric Co., 40th & State Line,
Kansas City, Mo.

AMATEUR RECEIVERS
Echophone Radio CZ).,

201 E.
Chicago, 11l
Galvin Mfg. Corp.,, 45456 Augusta Blvd,
Chicago, Ill.
Hallierafters, Ine.,
Chicago, T
(See Advertisement Page 81)
Hammarlund Mfg. Co.,, 424 W. 33d St.,
New York, N. Y.
Howard Radio Co., 1731 Belmont Ave,,
Chicago, Il
Kaar Engineering Co., 619 Emerson St.,

Palo Alto, Cal.

Lafayette Radio Corp., 100 Sixth Ave.,
New York,
Marine Radio Corp 119 168th St., Ja-

maica, N. Y.
Meissner Mfg. (‘o., Mt. Carmel, IlL
Millen Mfg. Co., James, 150 ISxchange
St., Malden, Mass.

June 1941 — ELECTRONICS

26th St.,
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ELECTRONIC and ALLIED INDUSTRIES -

National Co., 61 Sherman St., Malden,
Mass.

Philco Radio & Television Corp., Tioga
& C Sts., Philadelphia, Pa.

Pierson-De Lane, Inc, 2345 W. Washing-
ton Blvd., L.os Angeles, Cal.

Pilot Radio Corp., 37-06 36th St., Long
Island City, N. Y.

Radio Mfg. Engineers, Inc.,, 111 Harrison
St., Peoria, IIl.

Radio Transceiver Laboratories, 120-03
Jamaica Ave., Richmond Hill N. Y.

Radolek Co., 601 W. Randolph St.,, Chi-
cago, Ill.

RCA Mfg. Co.,, Camden, N. J.

Sarger;ﬁ Co., E. H, 212 Ninth St., Oakland,

Maxwell, 1027 N. Highland
Ave., Hollywood, Cal.

Tefft Radio Co., Plymouth, Mich.

Transmitter Equipment Mfg., Co., 130
Cedar St., New York, N. Y.

Wells-Gardner & Co., 2701 N. Xildare
Ave., Chicago, Ill.

Zenith Radio Corp., 6001 Dickens Ave.,
Chicago, Il

AUTO RECEIVERS

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, 111

Automatic Radio & Television Co., 122
Brookline Ave., Boston, Mass.

Bell Radio & Television, 125 I. 46th St
New York, N. Y.

Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.

Calvert Motors Associates, Ltd., 1028 Lin-
den Ave., Baltimore, Md.

Cavalier Motors Associates, Ltd.,, 1028
Linden Ave., Baltimore, Md.

Colonial Radio Corp., 254 Rano St., Buf-
falo, N. Y.

Crosley Corp., 1329 Arlington St.,, Cin-
cinnati, Ohio 0

Delco Radio Div., General Motors Service,
Kokomo, Ind.

Detrg}a hCorp., 1501 Beard Ave., Detroit,

ich.

De Wald Radio Mfg. Corp., 436 Lafayette
St., New York, N. Y.

Fada Radio & Blectric Co., 30-20 Thomson
Ave., Long Island City, N. Y.

Farnsworth Television & Radio Corp., 3700
Pontiac St., Fort Wayne, Ind.

Galvin Mfg. Corp., 4545 Augusta Blvd,
Chicago, Tl

Howard Radio Co., 1731 Belmont Ave,
Chicago, Il

Karadio Corp., 2323 Chestnut St.,, Oak-
land, Cal.

Lafayette Radio Corp.,, 100 Sixth Ave.,
New York, N. Y.

Noblitt-Sparks Industries, E. 17th St
Columbus, Ind.

Radio Products Corp., 3800 W. Cortland
St., Chicago, Ill.

Radolek Co., 601 W. Randolph St.,, Chi-
cago, Il

RCA Mfg. Co.,, Camden, N. J.

Sillcox Radio & Television Corp., 60 YVall
Tower, New York, N. Y.
Sonora Radio & Phonograph Corp., 2926
W. Washington S8f., Chicago, Tll.
Stewart-Warner Corp.,, 1826 Diversey
Pkwy., Chicago, Il

Trav-ler Karenola Tele Corp.. 1036 W.
Van Buren St.,, Chicago, Il

Trebor Radio Co., Pasadena, Cal.

Troy Radio & Television Co., 1144 S. Olive
St., Los Angeles, Cal

Universal Battery Co., 3410 S. La Salle
St.,, Chicago, III.

Warwick Mfg. Co., 1700 W. Washington
Blvd., Chicago, Il

Wells-Gardner & Co., 2701 N. Kildare
Ave., Chicago, IIl.

Western Auto Supply Co., 2107 Grand
Ave., Kansas City, Mo.

Zenith Radio Corp., 6001 Dickens Ave,
Chicago, Il

FACSIMILE RECEIVERS — see
Transmitters, Facsimile

FREQUENCY MODULATION RECEIVERS

Air King Produets Co., 1523 63d St.,
Brooklyn, N. Y.

Anslev Radio Corp., 21-10 49th Ave., Long
Island City, N. Y.

Autoerat Radio Co., 3855 N. Hamilton
Ave., Chicago, IlL

Communications Measurements Lab., 136
Liberty St., New York, N. Y.

Tmerson Radio & Phonograph Corp., 111
Fighth Ave., New York, N. Y.

Espey Mfg. Co., 305 E. 63d St, New
York, N. Y.
Fada Radio & Electric Co., 30-20 Thom-
son Ave., Long Island City, N. Y.
Farnsworth Television & Radio Corp,
3700 Pontlac St.,, Fort Wayne, Ind.

Freed Radio Corp., 39 W. 19 St, New
York, N. Y.

Galvin Mfg. Corp., 4545 Augusta Blvd,,
Chlecago, Il .

General Electric Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.

ELECTRONICS — June 1941

Hallicrafters Co., 2131 Indiana Ave. Chi-
cago, Ill.
(See Advertisement Page 81)
Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.
Meissner Mfg. Co., Mt. Carmel, IIlL
National Co.,, 61 Sherman St., Malden,
Mass.
Pacent Engineering Corp., 79 Madison
Ave,. New York, N. Y.
Philharmonic Radio Co., 21 W. 45th St
New York, N. Y.

Pierson-De Lane, Inc., 2345 W. Wash-
ington Blvd., Los Angeles, Cal.
Pilot Radio Corp., 37-06 36th St., Long

Island City, N. Y.
Radio Engineering Laboratories, Inc,
3§ 54 36th St., Long Island City,

N Y.

Radio Receptor Co., 251 W. 19th St.,, New
York, N. Y.

Scott Labs Inc, E. H., 4450 Ravenswood
Ave., Chicago, Il

Smith Co., Maxwell, 1027 N. Highland
Ave., Hollywood, Cal.

Stewart-Warner Corp., 1826
Pkwy, Chicago, Il

Stromberg-Carlson Telephone Mfg., 100
Carlson Rd., Rochester, N. Y.

Zenith Radio Corp., 6001 Dickens Ave,
Chicago, IIl.

Diversey

HOME RECEIVERS

Air King Products Co., 1523 63d St,
Brooklyn, N. Y.

Andrea Radio Corp., 4820 48th Ave.
Woodside, N. Y.

Ansley Radio Corp., 21-10 49th Ave, Long
Island City, N. Y.

Autocrat Radio Co., 3855 N. Hamilton
Ave., Chicago, IIl.

Automatic Radio & Television Co., 122
Brookline Ave., Boston, Mass.

Bell Radio & Television, 125 E. 46th St,
New York, N. Y.

Belmont Radio Corp., 1257 Fullerton Ave,
Chicago, Il

Bond Products Co., 13139 ITamilton Ave.,
Detroit, Mich.

Brunswick Radio Div.,, Mersman Bros.
Corp., 206 Lexington Ave.,, New York,

N. Y.

Calvert Motors Associates, Ltd.,, 1028 Lin-
den Ave., Baltimore, Md.

Canton Trading Co., 135 Liberty St.,, New
York, N. Y.

Colonial Radio Corp., 254 Rano St., Buf-
falo, N. Y.

Continental Radio & Television Corp.,
3800 W. Cortlandt St.,, Chicago. Ill.

Crosley Corp., 1329 Arlington St.; Cincin-
nati, Ohio

Delco Radio Div., General Motors Service,
Kokomo, Tnd.

De Wald Radio Mfg. Corp., 436 Lafayette
St., New York, N. Y.

Electrical Research Labo, Inc., 2020 Ridge
Ave., Evanston, 11l

Electromatic Distributors, Inc., 88 TUni-
versity Pl., New York, N. Y.

Emerson Radio & Phonograph Corp., 111
Eighth Ave.,, New York. N. Y.

Fispev Mfg. Co., 305 E. 63d St, New
York, N. Y.
Fada Radio & Electric Co.. 30-20 Thom-
son Ave., Long Island City, N. Y.
Farnsworth Television & Radio Corp.,
3700 Pontiac St., Fort Wayne. Ind.
Freed Radio Corp.,, 39 W. 19th St., New
York. N. Y.

Galvin Mfig. Corp., 4545 Augusta Blvd,
Chieago, I11.

Garod Radio Corp., 70 Washington St,
Brooklyn, N. Y.
General Electric Co.,, Annliance and Mer-
chandise Dept., Bridgeport. Conn.
General Television & Radio Corn., 1240
N. Homan Ave., Chicago, Il

Gilfillan Bros., Inc., 1815 Venice Blvd,
Los Angeles, Cal

Grebe Mfeg., Co.,, 70 Washington St
Brooklyn, N. Y.

Howard Radio Co., 1731 Belmont Ave.,
Chicago. Il

Kadette Radio Corp., 310 First National
Bldg.,, Ann Arbor, Mich.

Lafavette Radio Corp., 100 Sixth Ave.
New York, N. Y.

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

L'Tatro Mfg. Co.,, 417 W. Water St
Decorah. Towa

Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

Majestic Radio & Television Co, 3600 W.
50th St., Chicago, Il

Marconiphone, Ine., 679 Madison Ave,
New York, N. Y.

Meissner Mfg. Co., Mt. Carmel. IlL

Midwest Radio Corp., 909 Broadway, Cin-
cinnati. Ohio

Mitchell Mfg. Co., 1550 N. Dayton St.,
Chicago, IlI.

National Union Radio Corp., 57 State St,,
Newark, N. J.

Noblitt-Sparks Industries, E. 17th St
Columbus, Ind.

Pacent Engineering Corp., 79 Madison
‘Ave.. New York, N. Y.

Packard Bell Co.,claizo S. Grand Ave.,
Los Angeles, Cal.
Paramount Radio Corp., 967 22d St., Oak-
land, Cal. ) )
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa. .

Philmore Mfg. Co.,Y113 University PIL.,
New York, N. Y.

Pilot Radio Ctorp.l,\T 37y:06 36th St., Long
Island City, . g

Radio Products Corp., 3800 W. Cortland
St., Chicago, Il .

Radolek Co., 601 W. Randolph St., Chi-
it Iél' Camden, N. J

RCA Mfg. Co.,, Camden, N. J. .

Recordovgox, Inc., 80 Cortlandt St., New
York, N. Y.

Remler Co., 2101 Bryant St, San Fran-
isco, Cal.

Scoté3 Labs Inc., E. H., 4450 Ravenswood
Ave., Chicago,_ IIL
Setchell-Carlson, Inc, 2233
Ave., St. Paul, Minn.
Sillecox Radio & Television Co., 60 Wall

Tower, New York, N. Y.
Sky Chief Radio Corp., 345 B. 27th St
New York, N. Y.
Sonora Radio & Phonograph Corp., 2926
W. Washington St., Chicago, 1
Sparks-Withington Co., Jackson, Mich.
Stewart-Warner Corp., 1826 Diversey
Pkwy, Chicago, Il
Stromberg-Carlson Telephone Mfg. Co.,
100 Carlson Rd.. Rochester, N. Y
Trav-ler Karenola Tele Corp., 1036 W.
“van Buren St., Chicago, Tl
Trebor Radio Co., Pasadena, Cal.
Troy Radio & Television Co., 1144 S.
Olive St., Los Angeles, Cal.
Universal Battery Co., 3410 S. La Salle
St., Chicago, Ill )
Walsh, Lincoln, 34 DeHart Pl, Elizabeth,
N. J

University

warwick Mfg. Co., 1700 W. Washington
Blvd., Chicago, IIL

\Watterson Radio Mfg. Co., 2608 Ross
Ave., Dallas, Tex.

Western Auto Supply Co, 2107 Grand
Ave., Kansas City, Mo.

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

Wilcox-Gay Corp., Charlotte, Mich.

7enith Radio Corp., 6001 Dickens Ave.,
Chicago, Il )

Zepher Radio Co, 13139 Hamilton Ave,
Detroit, Mich.

MARINE RECEIVERS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa. .

American Communications Corp., 123 Lib-
erty St, New York, N. Y.

Bendix Radio Corp.,, 920 E. Fort Ave.,
Baltimore, Md.

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa .
Espey Mfg. Co., 305 E. 63d St., New

York, N. Y.

Tederal Telegraph Co., 200 Mt. Pleasant
Ave., Newark, N. J.

Galvin Mfg. Corp., 4545 Augusta Blvd,
Chicago, !l .

Graybar Electric Co,, Lexington Ave. at
434 St., New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Hallieratters Co., 2611
Chicago, 1l

(See Advertisement Page 81)

Hammarlund Mfg. Co., 424 W. 334 St.,
New York, N. Y. . )

Harvey-Wells Communications, Inc,
Southbridge, Mass.

Howard Radio Co., 1731 Belmont Ave.,
Chicago, IIL

International Telephone Development
Co., 137 Varick St., New York, N. Y.

Jefferson, Inc., Ray, 182 Mlillburn Ave.,
Baldwin, N. Y.

Jefferson-Travis Radio Mfg. Corp, 380
Second Ave., New York, N. Y.

Kaar Engineering Co., 619 Emerson St.
Palo Alto, Cal

Karadio Corp., 2323 Chestnut St Oak-
land. Cal. B

Karns-White Corp., 1775 Broadway, New
York, N. Y. ) .

Marine Radio Corp, 119 168th St,
Jamaica, . .

Xatio?{al Co., 61 Sherman St., Malden,
Mass. .

Radiomarine Corp. of America, 5
Varick St, New York, N

Sargent Co., E 219 9th St., Oalk-
land, Cal. ) )

Setchell-Carlson, Inc., 9233 University
Ave., St. Paul, Minn. )

smith Co.. Maxwell, 1027 N. Highland
\ve., Hollywood, Cal

Televiso Prods. Inc..1 2400 N. Sheffield
Ave., Chicago. Il

Transmitter Equipment Mfg. Co., 130
Cedar St., New York, N. Y.

Western Flectric Co.—-see Graybar Elec-
tric Co.

Indiana Ave.,
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Receivers
MARINE RECEIVERS (continued)

\Wilcox Electric Co.,, 40th & State Liue,
Kansas City, Mo.

Zenith Radio Corp., 6001 Dickens Ave.,
Chicago, 111.

POLICE RECEIVERS

Ailrplane & Marine Direction Finder Corp.,
Clearfield, I’a.

American Communications Corp., 123
Liberty 8St.,, New York, N. Y

Bassett Radio Mfg. Corp., Niles, Mich.

Bee Iongineering Co., 7665 Grand River
Ave Detroit, Mich.

Bendix Radio Corp., 920 E. Fort Ave.
Baltimore, Md.

Collins Itadio Co., 2920 First Ave., Cedar
Rapids, lowa

Detroia Corp., 1501 Beard Ave., Detroit
Mich.

Doolittle Radio, Ine., 7421
Blvd., Chicago, 1Il
Galvin Mftg. Corp., 4545 Augusta Blvd.,

Chicago, 111,

S. Loomis

TTammarlund Mfg. CO, 4§24 W. 334 St
New York, N.
Harvev-Wells Comnmnications Inc.

Southbridge, Mass,

Howard Radio Co., 1731 Belmont Ave.
Chicago, Il

Jefferson-Travis Radio Mfg. Corp., 380
Second Ave., New York, N Y

Kaar Engineering Co., 619 Iimerson St.,
Palo Alto, Cal.

Karadio Corp., 2323 Chestnut St., Oak-

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

\'Ational Co., 61 Sherman St., DMalden,
Ma

Philco Rddm & Television Corp., Tioga
& C Sts, Philadelphia, Pa.

Pierson-De J.ane, Ine., 2345 W. Wash-
ington Blvd., l.os Angeles, Cal.

Radio En;.,lneenng Laboratories, Inec.,
5-01 36th St, Long Island City,

.Y

RC.\ Mfg. Co., Camden, N. .J.

Smith Co.,, Maxwell, 1027 N. Highland
Ave., ]Inllvwood Cal.
Stromberg-C* nl\on Ielephone Mig. Co
100 Carlson Iid., Rochester, N.
Transmitter [Equipment Mrtg. Co., l'§0
Cedar St., New Yorlg, N. Y

Western Ilectriec Co., 300 Central Avi
Kearny, N. J.

Wilcox Flectric Co., 410th & State ILine,
Kansas City, Mo.

Zenith Radio Corp., 6001 Dickens Ave.,
Chicago, TII.

RADIO COMPASS RECEIVERS

Aeronautical Radio Co.,
Mineola, N.
Airguide, Inc Islip, N. Y
Air” Radio & Tnstrume nt Co., 5214 W
63d  St., Chicago, Il
Aircralt Accessories Corp., 166 W. Olive
Finder

loosevelt Lield

Ave, Burbank, Cal.
Airplane’ &  Marine Direction
Corp., Cleartield, Pa
American Aireraft Radio Div.,
Industries, Ine., 226 N.
Bivd., Hawthorne, Cal.

Ansley  Radio Corp., 21-10 49%th Ave.,
Long Island City, N. Y

Bendix Radio Corp.,, 920 . Iort Ave.
Baltimorse d.

Doolittle Radio, 1lnc, 7421 S
Blvd., Chicago, Ill

Fairchild A\\l.l“()ll Corp., sx 06 Van Wyck
Blvd., Jamaica, N.

Fisher Lescarch ]mhomton 1961 TUni-
versity Ave., I’alo Alto, "Cal.

Frazar & Co.. 301 Clay St., San Fran-
cisco, Cal.

Gray Radio Co., 730 Okeeshobee Rd.. \West
Palmm 1Beach, Ila.
Harvey Radio Laboratories, TInc.. 417
Concord Ave.,, Cambridge, Mass.
International Telephone Dev@lopmpnl Co.
137 Varick St, New York, N Y
Jefterson, Inc., Rayv, 182 Millburn Ave
Baldwin, N. Y.

Lear Avia, Inc., Dayton Municipal Air-
port, Dayton, Ohio

Mullory & Co., P. R, 3029 E. Washing-
ton St., Indianapolis, Ind.

Micamold Radio Corp., 1087 Flushing
Ave., Brookivn, N. Y.

Panoramic Radio Corp 298 Broadway,
New York, N. Y.

Radio Navigational Instrument Corp., 500
Fifth Ave., New York, N. Y

RCA Mfg. CO Camden, N. J,

Sargent Co., ¥. H., 219 Ninth St Qalc-
land, Cal

Siebenthaler Div., Aircraft Accessories
Corp.,, Kansas City, Mo.

Searle Aero
MHawthorne

T.oonis
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Stratosearch, Inc.,, Westchester Airport,
Armonk, N. Y

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

Wilcox [IElectric Co 40th & State Line,

Kansas City, Mo.

Recorders

CONDENSER LEAKAGE RECORDERS

Cornell-Dubilier Electric Corp., 1000 Ham-
tlton Blvd., South Plalnheld, N. J.
sterline-Angus  Co., (Speedway City),

Indianapolis, Ind
lLeeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

ILLUMINATION RECORDERS—sgee
Meters, Light

NOISE RECORDERS

Brush Development Co., 3311
Ave., Cleveland, QOhio
Esterline-Angus Co. (Speedway City),
Indianapolis, Ind.

General Radio Co., 30 State St
bridge, Mass.

Ruska & Co., Walter, 2332 Bellaire Blvd.,
Houston, Texas

Sound Appdmum Co., 150 W. 46th St.,
New York, Y.

SOUND RECORDERS — sce
Cutting

also Machines, Recording

Perkins

Cam-

Heads,

Records

PHONOGRAPH RECORDS

Clarlkk Phonograph Record Co., 216 Iligh
St., Newark, N. J

Columbia 1lecording Corp.,
Ave., Bridgeport, Conn

Decca Records, Inc, 50 W, 57th St., New

York, N. Y
Jack Mfg. Corp., Charles, 420 IL.ehigh St.,
242 W. 55th St

Allentown, Pa.
705 First St,,

1175 Barnum

Musicraft Records, Inc.,
New York, N. Y.
Pan-American Record Co.

T.ouisville, Ky.
Poin;?tl}a, Tne., 45 Cedar Ave., Pitman,
Presto Recording Corp 242 W. 55th St.,

New York, N.

Ralston Record Co., Jl’ Cedar Ave., Pit-

man, N. J.
Rangertone, Inc 201 Verona Ave. New-
ark, N.

RCA Mfrg. Co Camden, XN. J.

Regal r\m])liﬁ‘r Mfg. C‘mp 14 W. 17th
St.,, New York, N

Rieber, Ine., Trank, 1191() W. Pico Blvd,
l.os Angeles, Cal.

Sound Apparatus Co 150 W. 46th St.,
New York, N.

Sundt Kngineering Co 4757 Ravenswood
Ave., Chicago, 111

Talking D»-\ices Co., 41451 W. Irving Park
Rd., Chicago, 11l

Warner Co., J. J.. 1244 Larkin St., San
Francisco, ('al.

Rectifiers
DRY DISC RECTIFIERS

American  Communications Corp., 123
Liberty St., New York, N. Y.

Ameriean Television & Radio Corp., 300
E. tth St., St. Paul, Minn.

Benwood Lmlu Co., UN).'S Locust St., St.
Louis, Mo.

(See Advertisement PPage 128)

Electrical Products Co., 6535 Russell St.,
Detroit, AMich.

General Controls Co., 801 Allen Ave.,
Glendale, Cal.

General Rlectric Co., West I.vnn, Mass.
International Telephone Development Co.,
137 Varick St., New York, N. Y.

(See Advertisement Page d4)
Mallorv & Co., T. R, 3029 E. Washing-

ton St.. Indmnapolls Ind.
Standard 'll.lnslonnu, 1500 N. Halstead
St., Chicago, Tl

TULL-WAVE RECTIIFIERS — see
Tubes, Receiving

HALF-WAVE REC(TIFIERS — sec
Tubes, leceiving

POWER RECTIFIERS

Airplane & Marine Direction Itinder Corp.,
Clearfield, Pa

AIlls-Chdhnnm Mn., Co., Milwaukee, Wis.

American Communications Corp., 123 Lib-
erty St., New York, N. Y.

1941-1342 BUYERS' GUIDE for the

American Television & Radio Corp., 300
. 4th St, St. Paul, Minn.

American 1mnbformer Co, 178 Emmet
St.,, Newark, N. J.

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

Andrew, Victor .J 64‘»‘9 S. Lavergne Ave.,
Chicago, I1l.

Bee lingineering Co., 7665 Grand River
Ave., Detroit, Mich.

Benwood Liuze Co, 1805 Locust St., St
Louis, Mo,
(See Advertisement Page 128)
Cinema Engineering Co., 1508 W. Ver-
dugo Ave, Burbank, Catl.
Collins Radio Co 2920 IVirst Ave.
Rapids, Iowa

De Vry Corp., 1111 Armitage Ave., Chi
cago, TH.

Electronic Laboratories, Inc., 122 W. New
York St., Indianapolis, Ind.

Electronic Products Co., St. Charles, IlI.

Electro Products Lahomtones 549 W.
Randolph St.,, Chicago, Il

Ferranti l‘lectric, Inc., 30 Rockefeller
Plaza, New York, N. Y.

Ferris Instrument C01p Boonton, N. J.

General Transformer Coxp 1250 W. Van
Buren St., Chicago, TiL.

Gibbs & Co., Thomas B., 300 W, Lake St.
Chicago, 111

Green 1Lilectric Co., W., 130 Cedar St.,
New York, N. Y.

Hadlev, Robert M., 711 E. 61st St, Los
Angeles, Cal.

International Transformer Co., 17 W. 20th
St., New York,

Mallor \’ & Co, P. R, 3029 E. Washington
St lnmanapolxs Ind.

Mella.phone Coxp 65 Atlantic Ave., Roch-

, Cedar

e\trl N.
National Co., (i] Sherman St.,, Malden,
Mass.

New York Transformer Co., 480 Lexing-
ton Ave.,, New York, N. Y.

Radiart Corp.,, W. 62d St. & DBarberton
Ave., (Meveland, Ohio

Radio IKnginecring laboratories, Inec.,
35 54 J6th St., Long Island City,

N

Radio Reu eptor Co., 251 W. 19th St., New
York, N. Y.

Raytheon Mfg. Co., Waltham, Mass.

RCA Mfg. Co., Camden N. J.

Skaggs Transformer Co 5894 Broadway,
Los Angeles, Cal.

Smith Co., Maxwell, 1027 N. Highland
\ve.,, Hollywood, Cal.

Standard Transformer, 1500 N. Halsted
St., Chicago, TI.

Taylor Tubes, Inc., 2311 Wabansia Ave.
Chicago, TII.

United Cinephone Corp., Torrington, Conn.

United Motors Service, 3044 W. Grand
Blvd.,, Detroit, Mich.

United Transformer Corp., 150 Varick
St., New York, N. .

Wilcox KEKlectriec Co., 10th & State Line,
Kansas City, Mo.
TUBE RECTIFIERS—see Tubes,

lectifiers

Regulators

AUTOMATIC REGULATORS

Allis-Chaliners Mfg. Co., Milwaukee, Wis.
Amperite Corp., b61 Broadway, New York,

N. Y
Beck Bros., 421 Sedgley Ave.,

Philadel-
phia, Pa.
Betts & Betts Clnp, 551 W. 52nd St
New York, N. VY.
Burlington ]nstrum- nt Corp., Burlington,
Towa

Cutler-ITammer, Inec., 1401 W. 8t. Paul
Ave., Milwaukee, Wis.

General Llectric Co., Schenectady, N. Y.

Monitor Controller Co., 51 S. Gay St.,
Baltimore, Mada.

Robertshaw Thermostat Co., Youngwood,

a.
Roller-Smith Co., Bethlehem, Pa.

VOLTAGE REGULATORS

see also Transformers, Voltuye Regu-
lating

Acme Idlectric & Mfg. Co., 16 Water St.,
Cuba, N. Y.

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, 11

Allis-Chalmers Mfg. Co., Milwaukee, Wis.

American ’I'ransformer Co., 178 Eminet
St.,, Newark, N. J.

Amperitje{ Corp., 561 Broadway, New York,
N

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

Bank’'s Mfg. Co., 5019 N. Winthrop Ave.,
Chicago, Tl

Burlington Instrument Corp.,
Towa

Clark Controller Co., 1146 . 1524 St.,
Cleveland, Ohlo

Clarostat Mfg Co., 287 N. Sixth S8t.,
Brooklyn, N. Y.

Burlington,
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ELECTRONIC and ALLIED INDUSTRIES

Eclipse Aviation Div. of Bendix Aviation
Corp., Bendix, N .J.

Electronic Products Co., St. Charles, Ill.

Ferris Instrument Corp., Boonton, N. J.

Fredf’ricks Co., George E., Bethayres,

a.
Freed Transformer Co.. 72 Spring St,,
New York, N. Y.
General Electric Co., Schenectady, N. Y.
General Transformer Corp., 1250 W. Van
Buren St., Chicago, 1Il.
Hadley Co., Robert M., 711 E. 61st St.,
L.os Angeles, Cal.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, Il
Ideal Commutator Dresser Co., 1631 Park
Ave., Sycamore, Il
International Resistance Co., 401 XN.
Broad St., Philadelphia, Pa.
International Transformer Co., 17 W. 20th
New York, N. Y.
Jones-Orme Co., 1645 Hennepin Ave., St.

Paul, Minn.
Luxtlx\'IoIYCo 54 1. 21st St.,, New York,

Marine Radio Corp 117-19 168th St., Ja-
maica, N.

Miller Co., Bertrand F., Trenton, N. J.

Norwalk Transformer Corp, South Nor-
walk, Conn.

Ra.y'theon Mfg. Co., 190 Willow St.,
tham, Mass.

RCA Mfg. Co., Camden, N. J.

Roller-Smith Co Bethlehem, Pa.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal.

Sola Electric Co., 2525 Clybourn Ave.,
Chicago, Il

Standard Electrical Products Co., 417
First Ave.,, N., Minneapolis, Minn.

Standard Transformer Corp., 1500 N. Hal-
sted St., Chicago, IIL

Superior Electric Co., 32 Harrison St.
Bristol, Conn.

Thordarson RElectric Mfg. " Co., 500 W.
Huron $S$t., Chicago, Il

United Cmephone Corp., Torrington, Conn.

United Transformer Coxp 150 Varick
St., New York, N. Y.

Ward Leonard Electric Co., 32 South St.,
Mount Vernon, N. Y.

WirtPCo 5221 Green St.,
a.

Wal-

Philadelphia,

Relays

AUTOMATIC RELAYS—gee Relays,
Electromagnetic

CAPACITY OPERATED RELAYS

Electronic Laboratory, 306 S. Edinburgh
Ave.,, Los Angeles, Cal
Luxtlt\}olYCo. 54 W. 21st St.,

New York,

CIRCUIT CONTROIL RELAYS—see
Relays, Electromagnetic

CONTINUOUS_CURRENT RELAYS
—see Relays, Electrontagnetic

ELECTROMAGNETIC RELAYS

Advance Electrie Co., 1260 W. Second St.,
Los Angeles, Cal.
(See Advertisement PPage 123)
Allen-Bradley Co., 1326 S. Second St., Mil-
waukee, Wis.
Allied Control Co., 227 Fulton St.,, New
York. N. Y.
(See Advertisement Page 132)
Ameriean Automatic Electric Sales Co.,
1033 W. Van Buren St.,, Chicago, T,
(Nee Advertisement Page 118)
American Instrument Co., 8010 Georgia
&., Silver Spring, Md.
Andrew, Victor J., 6429 S. Lavergne Ave,,
Chicago, 111
Arrow-Hart & Hegeman Ileotric Co., 103
Hawthorne St.,, Hartford, Conn.
Autocail Co., lelhy, Ohio
(See Advertirement Page 147)
Automatic Electric Mfg. Co., 729 S. Front
St., Mankato, Minn.
Automatic Switeh Co., 41 E. 11th St., New
York, N. Y.
Brown Instrument Co., 4428 \Wayne Ave.,

Philadelphia, Pa
, 215 Fulton St., New

Bunnell & Co., J.
York, N. Y.

Burling Instrument Co. 241 Springfleld
Ave., Newark, N.

Clare & Co., C. P.. La.wxence & Lamon
Ave., Chicago, 111,

Cramer & Co., R. W., Centerbrook, Conn.

Cutler-Hammer, Inc. 1401 W. St. Paul

Ave., Mlilwaukee, Wis.

Dann, In¢., Struthers, 1313 Cherry St.,

Phlladelphin, Pua.
(See Advertisement Page 87)

Eby, Ine., Hugh H., 4700 Stenton Ave.,
Philadelphia, Pa.

Eclipse Aviation Div. of Bendix Avlation
Corp., Bendix, N. J.

ELECTRONICS — June 1941

Edison Electrical Controls, 51 Lakeside
Ave.,, West Orange, N. J.

Electric ‘Controller & Mfg. Co., 2701 E.
79th St., Cleveland, Ohio

Esterline—Angus Co., (Speedway City)
Indianapolis, Ind.

Fenwal, Inc.,, Main St., Ashland, Mass.

Friez & Sons, Julien P., 4 N. Central Ave.,
Baltimore, Md.

General Controls Co., 801 Allen Ave,
Glendale, Cal.

General Electric Co., Schenectady, N. Y.

Gleas%n -Avery, Inc, '27 Clark St., Auburn,

N

G-M Laboratories, Ine., 4326 N.
Ave., Chicago, IIL
(See Advertisement Page 113)
Guardian Electrie Mfg, Co., 1620 W. Wal-
nut St., Chicago, il
(See Advertisement Page 76)
Hagan Corp., George J., 2400 E. Carson
St., Pittsburgh, Pa.
Hart Mfg Co., 110 Bartholomew Ave.,
Hartford, Conn.
H-B Instrument Co., 2520 N. Broad St.,
Philadelphia, Pa.
Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio
Indu?trila,l Engmeermg Corp, Evansville,
n

Knox

Industrial Engineering Equipment Co., 323
E. Fourth St., Davenport, Iowa

Kellogg Switehboard & Supply Co., 6650
S. Cicero Ave., Chicago, III.

Kurman Eleetric Co., 241 Lafayette St.,
New York, N. Y.

Leach Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal

Lumenite Elee. Co., 0Old Colony Bldg.
Chicago, Iil.

Mercoid Corp., 4201 Belmont Ave.,, Chi-
cago, 11l

Miller Co., Bertrand F., P. O. Box 455,
Trenton, N. J.

Minneapolis - Honeywell Regulator Co.,
2712 Fourth Ave., S., Minneapolis,
Minn.

Monitor Controller Co., 51 S. Gay St
Baltimore, Md.

Penn Electric Switch Co., Goshen, Ind.

Perfex Corp., 415 W. Oklahoma Pl, Mil-
waukee, Wis,

Philadelphia Thermometer Co., 917 Fil-
bert St., Philadelphia, Pa.

Photobell Corp., 123 Liberty St., New
York, N. Y.

Precision Thermometer & Instrument Co.,
1434 Brandywine St., Philadelphia,

Pa.
R. B. M. Mfg. Co., Div. Essex Wire Corp.,
Logansport, Ind.
Roller-Smith Co., Bethlehem, Pa.
Rubicon Co., N. Sixth St., Philadel-
phia, Pa.
Sigma Instroments, Inc., 78 Freeport St.,
Boston, Mass.
(See Advertisement Page 125)
Spencer Thermostat Co., 34 Forest St.,
Attleboro, Mass.

Standard Eleetrical Products Co., 417
First Ave., N., Minneapolis, Minn.
(Ssee Advertisement Page 135)
Superior Electrie Co., 32 Harrison St

Bristol, Conn.
(See Advertisement Page 137)
Tagliabue Mfg. Co.,, C. J.,, Park & No-
strand Aves.,, Brooklvn, N. Y.
Triplett Electrical Instrument Co., 226
Harmon Rd., Bluffton, Ohio
United Cinephone Corp., Torrington, Conn.
Ward Leonard Electric Co., 32 South St.
Mount Vernon, N. Y.
Western Electro-Mechanical Co., 300
Broadway, Oakland, Cal.
Westinghouse Eleetric & Mfg. Co., East
Pittsburgh, Pa.

Weston RElectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N
White-Rodgers Electrlc Co., 1209 Cass

Ave., St. Louis, M
Zenith Eleotric Co., 845 S. Wabash St.,
Chicago, 11l

FREQUENCY RELAYS—see Relays,
Electromagnetic

GALVANOMETER RELAYs—see Re-
lays, Electromagnetic

HEAVY DUTY RELAYS

Allen-Byradley Co., 1326 S. Second St., Mil-
waukee, Wis.

Allied Control Co., 227 Fulton St,; New
Yorlk, N. Y.

American Automatic Electric Sales Co.,
1033 W. Van Buren St.,, Chicago, 11

American Instruinent Co., 8010 Georgia
Ave., Silver Spring, Md.

Autocall Co., Shelby, Ohio

Automatic Switeh Co., 41 E. 11th St
New York, N. Y.

Cutler-Hammer, Inc., 1401 W. St. Paul
Ave.,, Milwaukee, Wis.

Dunn, Ine,, Struthers, 1315 Cherry St.,
Philadelphia, I'a

(See Anlvvrllsemouh Page 87)

1osterline-Angus Ceo. (Speedway City), In-

dianapolis, Ind.

General Controls Co.,, 801 Allen Ave,
Glendale, Cal.

General Electric Co., Schenectady, N.

Hagan Corp., George J., 2400 E. Carson
St., Pittsburgh, Pa

H-B Instrument Co., 2520 N. Broad St,
Philadelphia, Pa.

Kurman Electric Co., 241 Lafayette St.,
New York, N. Y.
(See Advertisement Page 78)
Miller Co., Bertrand F., Trenton, N. J.
Monitor Controller Co, 51 S. Gay St.
Baltimore, Md.

Penn Electric Switch Co., Goshen, Ind.

Philadelphia Thermometer Co., 917 Fil-
bert St., Philadelphia, Pa

Standard Hlectrical Products Co., 417
First Ave., N., Minneapolis, Minn.

Ward Leonard Electrie Co., 32 South St.,
Mount Vernon, N. Y.

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave.,, Newark, N. J.
Zenith Electric Co., 845 S. Wabash St.,

Chicago, Il

INSTRUMENT CONTROLLED RE-
LAYS—see Relays, Electromag-
netic

MERCURY RELAYS

American Automatic Electric Sales Co.,
1033 W. Van Buren St., Chicago, Il

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Autocall Co., Shelby, Ohio

Brown Instrument Co., 4428 Wayne Ave.,
Philadelphia, Pa.

Clare & Co., C. P, Lawrence & Lamon
Aves., Chicago, Il

Continental Electric Co., Geneva, IIL

Dunn, Ine., Struthers, 1315 Cherry »t,,
Philadelphia, Pa.

(See Advertisement PPage 87)

Durakool, Inc, 1010 N. Main St., Elkhart,
Ind.

General Controls Co., 801 Allen Ave,,
Glendale, Cal.

G-M Laboratories, Inec., 4326 N.
Ave., Chieago, Ill.

Guardian Electric Mfg. Co., 1620 W. Wal-
nut St., Chicago, Ill.

H-B Electric Co., 2520 N. Broad St., Phil-
adelphia, Pa.

Mercoid Corp., 4201 Belmont Ave., Chi-
cago, Ill.

Minneapolis-Honeywell Regulator o,
2712 Fourth Ave., S., Minneapolis,
Minn,

Philadelphia Thermometer Co., 917 Fil-
bert St., Philadelphia, Pa.

Precision Thermometer & Instrument Co.,
l134-34 Brandywine St., Philadelphia,

a.

Standard Electrical Products Co., 417
First Ave., N., Minneapolis, Minn.
(See Advertisement Page 135)
Ward Leonard Electric Co., 32 South St.,

Mount Vernon, N. Y

Weston Electrical Instrument Corp., 614

Frelinghuysen Ave., Newark, N. J.

MOTOR DRIVEN TIME DELAY
RELAYS—see Relays, Time Delay

MOVABLE COIL A ¢, RELAYS—
sce Relays, Electromagnetic

OVERLOAD RELAYS—see Brealkers,
Circuit

PERMANENT MAGNET MOVABLE
COIL RLLAYS—see Reluys, Klec-
tromagnetic

Knox

PHOTOELECTRIC RELAYS
see also Controls, Industrial Electvonie

Advance Electric Co., 1260 W. Second St.
Los Angeles, Cal.

Allied Control Co., 227 Fulton St.,, New
York, N. T.

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Clare & Co., C. P.,, Lawrence & Lamon
Aves., Chicago, Il

Continental Electric Co., Geneva, IIL

Cutler-Hammer, Inc., 1401 W. St. Paul
Ave.,, Milwaukee, Wis.

Dickson Co., 7420 Woodlawn Ave., Chi-
cago, Il

Eby, Inc., Hugh H., 4700 Stenton Ave.,
Philadeiphia, Pa.

Electronic Laboratory, 306 S. Edinburgh
Ave., Los Angeles, Cal.

Electronic Products Co., 605 Prairie St.,
St. Charles, 11l

Ess Instrument Co., 31 Irving PlL, New
York, N. Y.

General Controls Co., 801 Allen Ave.,
Glendale, Cal.

General Electric Co., Schenectady, N. Y.

G-M Laboratories, Inc, 4326 N. Knox
Ave., Chicago, Ill.

Leach Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal
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Relays
PHOTOELECTRIC RELAYS (continued)

Lipman Eng. Co.,, 415 Van Braam St.,
Pittsburgh, Pa.
Lumenite l"lectnc Co., Old Colony Bldg.,
Chicago, 1.
Luxtrol Co., 54 W. 2Ist St., New York,
Y
123 Liberty St.,, New

21 Chestnut St

Photobell Corp.,
York, N. Y
Photosmtch Inc.,

hridge, Mass.
Precision Thermometer & Instrument Co.
1434 DBrandywine St.,, Philadelphia,

2159 Magnolia Ave., Chi-

Cam-

Pa.

Rehtron Corp.,
cago, Il

Sigma Instruments, Inc., 78 I‘reeport St.,
Boston, Mass.

Tagliabue Mfg. Co., C. J, I’ark & Nos-
trand Aves., Brooklyn, N. Y.

United Cinephone Corp., Torrington, Conn.

Ward Leonard Electric Co., 32 South St
Mount Vernon, N. Y

Westinghouse Iilectric & Mfg. Co., East
Pltt\l)mgh Pa.

Weston IZlectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J

POLARIZED RELAYS

American Automatic llectric Sales Co
1033 W. Van Buren St., Chicago, Il

Autocall Co., Shelby, Ohio

Dunn, Tne, Struthers, 1315 Cherry St
Philadelphia, Pa.

(See Advertisement Page 87)

Edison 1clectrical Controls, 51 I.akeside
Ave., West Orange, N. J.

1. A B Corp., Summit, N. J

Miller Co., Bertrand F., Trenton, N. J

Precision ’l‘hermometer & Instrument Co.
1434 Brandyvwine St., Philadelphia

Pa
Westinghouse KElectric & Mtg. Co., East
Pittsburgh, Pa.
Weston Electrical Instrument Corp., 614
relinghuysen Ave., Newark, N. J
POWIER RELAYS—s¢e Relays,
Heavy Duty
KESISFANCFE D. (. RELAYS—gece
Relavs, Electromagnetic

STEPPING RELAYS

American Automatic Electric Sales Co.,
1033 W. Van Buren St., Chicago, [11
Autocall Co., Shelby, Ohio
Dunn, Ince., Struthers, 1315
Philadelphia, 1’a.
(Ree Advertisement Page 87)

i herry St

G-M Labhoratories, Inc., 4326 N. XKnox
Ave., Chicago, 111
Guardian Rlectric Mfg. Co., 1620-27 W,

Walnut St., Chicago, lll
Roller-Smith Co, Bethlehem, Pa.

TELEPHONE RELAYS

Advance Electric Co., 1260 \W. Second
St., Los Angeles, Cal
American Automatic [lectric Sales Co.
1033 W. Van Buren St., Chicago, 111
Autocall Co., Shelby, Ohio
Clare & Co. P, Tawrence & Lamon
Aves., Chicago, 11l
Dunn, Ine., Struthers, L1315 Chervy st
Ihitadelphia, I'a.
(See Advertisement Page 87)
Kellogg Switchboard & Supply Co., 6650
Cicero Ave., Chicago, 1ll.
Kurman BElectric Co., 241 Lafayette St.
New York, N. Y
Leach Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal
Standard Dlo(tnca] Products Co., 417
First Ave, N, Minneapolis, Minn
Western Elecho Mechanical Co., 300
Broadway, Oakland, Cal.
TEMPERATURE RELAYS — see
Relays, [llectromagnetic

THERMAL TIME DELAY RELAYS
—sce Reluys, Time Delay

TIME DELAY RELAYS

Advance Electric Co., 1260 W. Second St
Los Angeles, Cal.
Second St

Allen-Bradley Co., 1326
Milwaukee, Wis.

American Automatic Electric Sales Co.
1033 W. Van Buren St., Chicago, IlI

American Gas Accumulator Co., Elec-
trical Div., Elizabeth, N. 7J.

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Autocall Co., Shelby, Ohio

Automatic lemperature Control Co., 33 E.
Logan St., Philadelphia, Pa.

Betts & Betts Coxp 551 W. 524 St.,, New
York, N

Controls. Inc., 'I‘owaco, N. T

Cramer Co., R. W, Centerbrook, Conn.
(See Advertisement Page 116)
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Cutler-Hammer, Ine., 1101 W, S$t. Paul
Ave.,, Milwaukee, Wis

bBunn, Ine, Struthers, 1315 Chevry St
Philadelphia, I*a.

(See Advertisement Page 87)
Durakool, 1ne, 1010 N. Main St, Elk-
hart, Ind.

IZagle Signal Corp., Moline, 111

Iidison 1Iilectrical Controls, 51 Lakeside
Ave.,, West QOrange, N. .J.

IBlectric Controller & Bfg. Co., 2701 I,
79th St., Cleveland, Ohio

Electronic Products Co., St. Charles, Il

T'riez & Son, Julien P., 4 N. Central Ave.,
Baltimore, Md.

Generual Eleetric Co., Scheneetady, N. Y.

Guardian Ylectric Mfg. Co., 1620-27 W.
Walnut St., Chicago, 111.

Industrial  Engineering Idquipment Co.,
323 k. IFourth St., Davenport, Towa

Luxtrol Co., Inc, 54 W. 2lst St., New
York, N. Y

Magnetic Gauge Co., 60 E. Bartges St.,
Akron, Ohio

Monitor Controller Co.,, 51 8. Gay St.,
Baltimore, Md

I'erfex Corp., 415 W. Oklahoma P!, Mil-
waulkee, Wis.

Photobell Corp., 123 Liberty St, New
York, N. Y

Precision Thermoimneter & Instrument Co.,
1434 DBrandywine St., Philadelphia,
I)

1lefen.(1 Utilities Mfg. Corp., 31 West
60th St.,, New York, N. Y.

Southwestern ISlectronies T.abs. 2326
Guadalupe St., Austin, Tex.

Spencer Thermostat Co., 34 Forest St.
Attleboro, \ass.

Standard Fleetrieal  Produets Co., 115
First Ave.,, N., Minneapolis, Minn.
(see Advertisement Page 1353)
Ward Leonard Ilectric Co., 32 South St.

Mount Vernon, N. Y.
Westinghouse Idlee. & Mfg. Co.,, East
Pittsburgh, Pa.

Weston IClectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
White-Rodgers Electric Co., 1209 Cass

Ave., St. Louis, Mo.
Zenith Electric Co.. 845 S. Wabash St.,
Chicago, IIl

TRANSITOKMER RETLAYS — gee
Relays, Electromagnetic

VACUUM CONTACT RELAYS

American Automatic Electric Sales Co.
1033 W. van Buren St., Chicago, Il

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

I2dison Electrical Controls, 51 Lakeside
Ave, West Orange, N. J

Resistors

CARBON COMPRESSION RESISTORS

Allen-Bradley Co.,, 1326 S. Second St,
Milwaukee, Wis

Beck Iros., 421 Sedgley Ave., Philadel-
phia Pa. .

Continental Carbon, Inc., 13900 Lovain
Ave., Cleveland, Ohio

ICastern Specialty Co., 3617 N. 8th St.
Philadelphia, Pa.

Blectro Motive DMfg. Co., Willimantic
Conn.

Lrie Resistor Corp., 644 W, 12¢h St., Frie
’a.

(mee Advertisement Page B3)
Hardwicle, Hindle, Ine., 40 MHermon St.,
Newark, N, .
(See Advertisement DPage R4)
International Resistance Co.,, 401 N.
Broad st., Philadelphin, Pa.
(See Vdvertisement Page 8Y9)
C‘albone Inc., Myrtle Ave., Boonton,
N.
\dthl‘li‘l] Caxbon Co,,

30 F. 42 St., New
York. N

Ohio Carbon Co 12508 Berea Rd.
land, Ohio

Precision Resistor Co., 334 Badger Ave.,
Newark, N. J

Speer Carbon Co., St. Marys, Pa.

Stackpole Carbon Co., Tannery St., St
Marys, Pa.

Welch Mfg Co., W. M.,
Chicago, 1,

Wirt Co., 5221 Green St.,
Pa.

Cleve-

1515 Sedgwick St.,
Philadelphia,

DECADE RESISTORS

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

\ssociated Research, Inc¢., 431 S, Dear-
born St.. Chicago. 1.

Cinema Engineering Co., 1508 W. Verdugo
Ave., Burbank, Cal.

Daven Co, 158 Summit St., Newarlk, N. J.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Muteir Co., 1265 S. Michlgan Ave., Chicago,
1.

1341-1942 BUYERS' GUIDE for the

Ohmite Mtg. Co., 4818 W.

Chicago, HI.
(See Advertisement Page 92)

Radex Corp., 1733 Milwaukee Ave., Chi-
cago, Ill.

Shalleross Mg, Co., 10 Jackson Ave,,
Collingdale, Pa.
(See Advertisement Page 113)

Supreme Instruments Corp.,, 414 Howard
St., Greenwood, Miss.

Tech Laboxatones 7 Lincoln St., Jersey
City, N. I

Televiso Pxoducts, Inc., 2400 N. Sheffield
Ave., Chicago, 111.

United ]ldlleOIlllll Corp., 150 Varick St.,
New York, N. Y.

Flournoy St.,

DUMMY ANTENNA RESISTORS

Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, Il

FIXED RESISTORS

Acmne Electric Heating Co., 1217 Washing-
ton St., Boston, Mass.

AETrovox Corp New Bedford, Mass.

Allen-Bradley Co.,, 1326 S. Second St.,
Milwaukee, Wis.

Atlas Resistor Co., 423 Broome St., New

York, N. Y.
Centralub, 900 E. Keefe Ave., Mitwaukee,
Wis.

(See Advertisement Page 75)
Clark Controller Co., 1146 I. 152d St.,
Cleveland, Ohio
Clarvostat Mfg. Ca.,, 287 N,
Brookiyvn, N. Y.
(See Advertisement Page 143)
Continental Carhon, Inc., 13900 Lorain
Ave., Cleveland, Ohio
Cutler-1Iammer, Inc., 1401 W. St. Paul
Ave., Mll\\vaukee Wis.
Daven Co., 158 Summit St., Newark, N. J.
Dixon Crucible Co., loseph Monmouth St.,
J.

Jersey City, N.
Dunn, Inc., \lruthels 1315 Cherry St.,
New Yorl,

Sixth St

Philadelphia, I’a.
Klectrad. Inc., 175 Varick St.,
N. Y

Electric Controller & Mfg. Co., 2701 L.
79th St.. Cleveland. Ohio
Electro-Motive Mfg. Co.,
Conn
Erie Resistor Corp, 641 W. 12th St
Erie, 2.
(See Advertisement Page 83)
Euclid Electric & Mfg. Co., Chardon Rd.,
Kuclid, Ohio
General Electric Co., Schenectady, N. Y.
Globur Div, Carborundum Co., Hyde Park
Blvd., Niagaran Falls, N. Y.
(See Advertisement Tage 121)
Hardwick, Hindle, Inc.,, 40 Hermon St.,
Newark, N, J.
(See ANdvertisement Page 81)
International Resistance Co., 101 N. Broad
St Philadeiphia, IPa.
(See Mdvertisement Page 89)
Monitor Controller Co., 51 S. Gay St,
Baltimore. Md.
Muter Co.. 1255 S. Michigan Ave., Chi-
cago, 11l
Ohmite Mfg, Co.,
Chicago, T,
(See Advertisement Page 92)
Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.

Rex Rheostat Co- 37 W, 20th St., New
York, N. Y.

Schaefer BIOS Co., 1059 W.- 11th St., Chi-
cago, TIL

@hallcro%s Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.

Speer Carbon Co., St. Marys, Pa

Sprague Specialties Co., North Adams,
Mass.

Square D Co.,, 6060 Rivard St., Detroit,
Mich.
Stackpole Carbon Co., St, Mary's Pa.
(See Advertisement Page 103)
States Co., 3 New Park Ave., Hartford,
Conn.

Tuttle & Co., H. W, 261 W. Maumee St.,
Adrian, Mich.

Ward Leonard Electric Co 32 South St.,
Mount Vernon, N.

Westinghouse TFlectric (\ Mfg. Co., Rast
Pittsburgh. Pa.

Weston lllectrical Instrument Corp., 614
IFrelinghuysen Ave,, Newark, N. J.
White Dental Mfg. Co., S. S. (industrial

Div.), 10 B, 10th St New York, N. Y.
Wirt Co., 5221 Greene St. (Gﬂmmntown)
Phlladehla, Pa.

Willimantic,

4818 W. Flournoy St.,

HIGH FREQUENCY RESISTORS

Beck Bros., 421 Sedgley Ave., Philadel-
phia, Pa.
deen Co 158 Summit St., Newark, N.
IEastern Sl)ecmlty Co., 3619 N. Eighth St
Philadelphia, Pa.
General Radio i‘o., 30 State St.,
bridge, Mass.
Hardwick, Hindle, 1ne.,, 40 Hermon St.,
Newark, N. J,
(See Advertisement Page 84)

Cam-
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ELECTRONIC and ALLIED INDUSTRIES

Instrument Resistors, Inc, 25 Awmity St.,
Little Falls, N. J.
(See Advertisement PPage 12)
Internationnl Resistance Co., 401 N. Broad
St., Philadelphia, Ju.
(See Advertisement Page 30)
Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.
Measurements Corp., Boonton, N. J
Ohmite Mfg. Co., 4818 W. Flournoy St
Chicago, Iil
(See Advertisement age 92)
Precision Resistor Co., 334 Badger Ave,
Newark, N. J.
Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
Ward Leonard Electric Co., 32 South St,,
Mount Vernon, N. Y.

HIGH VOLTAGE RESISTORS

Beck Bros., 421 Sedgley Ave., Philadel-
phia, Pa.
Clarostat Mfg. Co., 287 N. Sixth 8t
Brooklyn, N. Y.
(See Advertisement Page 145)
Hardwick, Hindle, Inc., 40 Hermon St,
Newark, N. o).
(Sce Advertisement Page 81)
Instrument Resistors. Ine., 25 Amity St.,
Little ¥alls, N. J.
(See Advertisement Page 12)
International Resistance €o.. 401 N,
Broad St., Philadelphia, Pa.
(See Advertisement Page 30)
J B L Instrument Co., Darby, Pa.
Ohmite Mfg. Co., 4818 W. Flournoy St
Chicago, Il
(See Advertisement Page 92)
Shalleross Mfg. Co., 10 Jackson Ave.,
Collingdale, Pa.
Ward Leonard Electric Co., 32 South St.
Mount Vernon, N. Y

PRECISION RESISTORS

Biddle Co., James 1213 Arch St
Philadelphia, Pa.

Cambridge Instrument Co., Grand Central
Terminal, New York, N. Y.

Continental Carbon, Inc., 13900 Lorain
Ave., Cleveland, Ohio

Cutler-Hammer, Ine., 1401 W. St. Paul
Ave., Milwaukee, Wis.

Daven Co., 158 Summit St., Newark, N. J.

General Eleotric Co., Schenectady, N. Y.

General Radio Co., 30 State St, Cam-
bridge, Mass.

Gray Instrument Co., 64 W. Johnson St.,
(Germantown) Philadelphia, Pa.
International Resistance Co., 401 N. Broad

St., Philadeiphia. Pa.
(See Advertisement I’age 30)
Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.
Meter Devices Co., 1001 Prospect Ave.,
S. W., Canton, Ohio ) )
Rubicon Co., 29 N. Sixth St., Philadelphia,

Pa.
Shallcross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Ra.
STANDARD RESISTORS—see Stand-
ards, Resistance

VARIABLE RESISTORS and RHEOSTATS

Allen-Bradley Co., 1326 S. Second St.,
Milwaukee, Wis.

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, 1li. )

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.
Atlas Resistor Co., 423 Broome St., New
York, N. Y. .
Beck Bros., 421 Sedgley Ave., Phitadel-
phia, Pa. .

Biddle Co., James G., 1213 Arch St., Phil-
adelphia, Pa. )

Bond Products Co., 13139 Hamilton Ave.,
Detroit, Mich.

Centratab, 900 E. Keefe Ave, Milwankee,
Wis.

(See Ady ertisement Page 75)

Central Scientific Co., 1700 Irving Park
Blyd., Chicago, IlL ;

Chicago Appardtus Co., 1735 N. Ashland
Ave., Chicago, IlL

Chicago Telephone Supply Co., 1142 W.
Beardsley Ave., BEtkhart, Ind.

Cinema Engineering Co., 1508 W. Verdugo
Ave., Burbank, Cal.

Clarostat Mfg. Co., 285 N. 6th St., Brook-
lyn, N. Y.

(See Advertisement Page 145)

Consolidated Wire & Associated Corps,
Peoria & Harrison Sts., Chicago, 1L

Cutler-Hammer, Inc., 1401 'W. St. Paul
Ave., Milwaukee, Wis. -

Eastern Specialty Co., 3619 N. Eighth St.,
Philadelphia, Pa.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St, Cam-
bridge, Mass.

G-M Laboratories, Inc., 4326 N. Knox
Ave., Chicago, IlL

Gray Instrument Co., 643 W. Johnson St.,
Philadelphia, Pa.

ELECTRONICS — June 1941

Hardwick, Hindle, Ing., 10 Iermeon St.,
Newnrk, N. 4.
(See Advertisement Page 8d)
Instrument Reslstors, Ine., 25 Amity St
Little 1"alls, N. J.
(See Advertisement Page 12)
Insuline Corp. of America, 30-30 Northern
Blvd., Long Island City, N. Y.
International Resistunee Co., 401 N, Broad
St., Philadelphin, Pa.
(See Advertisement Lage 30)
Lectrohm, Inc., 5133 \W. 46th Pl. (Cicero)
Chicago, IlL
Leeds & Northrup Co., 4970 Stenton Ave,
Philadelphia, Pa.
Mallory & Co., P. R, 3029 E. Washington
St., Indianapolis, Ind.
Muter Co., 1255 S. Michigan Ave., Chi-
cago, Il
National Electric Controller Co., 5305 Ra-
venswood Ave., Chicago, 111
Ohmite Mtg. Co.,, 4818 W. Flournoy S8t
Chieago, 1il
(See \dvertisement Page 92)
Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.
Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.
Rex Rheostut Co., 37 W. 20th St., New
York, N. Y.
(See \dvertisement Page 149)
Rubicon Co., 29 N. Sixth St., Philadelphia,

Pa.
Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
stunckpole Carbon Co., Tannery St., St
Marys, Pa.
(See Advertisement I’age 103)
Tilton Electric Corp., 15 E. 26th St., New
York, N. Y.
Utah Radio Products Co., 820 Orleans St.
Chicago, Ill.
Ward Leonard Electric Co., 32 South St.,
Mount Vernon, N. Y.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
WirtPCo., 5221 Greene St., Philadelphia
a.

WIRE WOUND RESISTORS

Beck Bros.,, 421 Sedgley Ave., Philadel-
phia, Pa.

Biddle Co., James G., 1213 Arch St., Phil-

) adelphia, Pa.

Cinema Engineering Co., 1508 W. Verdugo
Ave., Burbank, Cal.

Clarostat Mfg. Co., 287 N. Sixth St
Brooklyn, N. Y.

(See Advertisement Page 1453)

Continental Carbon, Inc., 13900 Lorain
Ave., Cleveland, Ohio

Cutler-Hammer, Inec., 1401 W, St. Paul
Ave., Milwaukee, Wis.

Daven Co., 158 Summit St., Newark, N. J.

General Radio Co., 30 State St, Cam-
bridge, Mass.

Gray Instrument Co., 64 W. Johnson St.
(Germantown) Philadelphia, Pa.
Hardwick, IHHindle, Ine¢., 40 Hermon 8t

Newark, N. J.
(See Advertisement Page 84)
Instrument Resistors, Inc.,, 25 Amity St.,
Little Falls, N. J.
(See Advertisement Page 12)
International Resistance Co., 401 N. Broad
St., Philadelphia, Pa.
(See Advertisement Page 30)
Lectrohm, Inc., 5133 W. 25th Pl., (Cicero)
Chicago, 111
Leeds & Northrup Co., 4970 Stenton Ave.,
~ Philadelphia, Pa.
Micamold Radio Corp., 1087 Flushing Ave.,
Brooklyn, N. Y.
Muter Co., 1255 S. Michigan Ave., Chi-
cago, ill.
National Electric Controller Co., 5307 Ra-
. venswood Ave., Chicago, IlL
Ohio Carbon Co., 12508 Berea Rd., Cleve-
land, Ohio
Ohmite Mfg. Co., 4818 W. Flournoy St
Chicago, Il
(See Advertisement Page 92)
Rex Rheostat Co., 37 W, 20th St., New
York, N. Y

Rubicon Co., 29 N. Sixth St., Philadelphia,

Pa.
Shalleross Mfg. Co., 10 Jackson Ave., Col-
. lingdale, Pa.
Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Qhio
Utah Radio Products Co.; 820 Orleans St.,
Chicago, Ill.
Ward Leonard Electric Co., 32 South St.,
_Mount Vernon, N. Y.
White Dental Mfg. Co.,, S. S, 10 E. 40th
. St, New York, N. Y.
WnrtPCo., 5221 Greene St., Philadelphia,
a

Rheostats

LABORATORY RHEOSTATS — see
Resistors, Variable

METER TESTING RHEOSTATS

Allen-Bradley Co., 1326 S. Second St., Mil-
waukee, Wis.

Biddle Co., James G., 1213 Arch St., 1Phil
adelphia, Pa.

De Jur-Amsco Corp., Sheltou, Conn .

lastern Specialty Co., 3619 N Bleghth St
Philadelphia, Pa.

General leetrie Co., Schenectady, N.

Inrdwick, Mindle, Inc, 40 MHermon st.,
Newnrvk, N. .
(Seo Advertisemont Pugoe 84)
International Resistance Co., 401L
Broad St., Philadelphia, Pa
Lecds & Northrup Co., 4970 Stenton Ave.
Philadelphia, Pa.

National Jilectric Controller Co., 5307 Ra-
venswood Ave., Chicago, 1lL

States Co., 19 New Park Ave. Hartford,
Conn

Ward Leonard Bleotrle Co., 32 Nouth 86,
Mount Vernon, N. Y.

(Nee Advertisement Page %)

Westinghouse [lectric & Mfg. Co., East

Pittsburgh, Pa.

AT

SLIDE WIRE RHEOSTATS

Beck Bros., 421 Sedgley Ave, Philadel-
phia, Pa.

Biddle Co., James G, 1213 Arch St.,
Philadeiphia; Pa.

Central Scientific Co., 1700 Irving Park
Blvd., Chicago, 11l

Chicago Apparatus Co., 1735 N. Ashland
Ave., Chicago, 1lL

Genera! Radio Co., 30 State St, Cam
bridge, Mass.

G-M Laboratories, Inc., 4326 N.
Ave,, Chicago, Tl

Iardwick, Hindle, Ine., 40 Ifermon st.,
Newnark, N. J.

(See \dvertisement I'age 84)

Leeds & Northrup Co., 4970 Stenton Ave,
Philadelphia, Pa.

National Electric Controller Co., 5307 Ra-
venswood Ave., Chicago, 111

Rex Rheostat Co., 37 W. 20th St, New
York, N. Y

Rubigon Co., 29 N. Sixth St,, Philadelphia,

Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
Ward Leonard Eleetrie Co,, 32 South St.,
Mount Vernon, N. Y.
(See Advertisement 'age 72)

Knox

Rivets

RIVETS

American Brass Co., Waterbury, Conn.

‘Atlas Tack Corp., Pleasant St., Fairhaven,
Mass.

Blake & Johnson Co., 1495 Thomaston
Ave., Waterville, Conn.

Chase Brass & Copper Co., 236 Grand
St., Waterbury, Conn.

Chicago Rivet & Machine Co., 1830 S. 54th
Ave., (Cicero) Chicago, IlL

Clark Bros. Bolt Co., Milldale, Conn.

Clendenin Bros., 108 South St., Baltimore,

Md.

Cobb & Drew, Kingston St., Plymouth,
Mass.

Harper Co., H. M., 2630 Fletcher St., Chi-
cago, Il

Hassal, Ine., John, Clay & Oakland Sts,,
Brooklyn, N. Y.

Lamson & Sessions Co., 1971 W. 85th St.,
Cleveland, Ohio

Manufacturer's Belt Hook Co., 1321 W.
Congress St., Chicago, Ill.

Manufacturers Screw Products, 222 'W.
Hubbard St., Chicago, IlL

Mitton Mfg. Co., Milton, Pa.

New England Screw Co., 44 Farnsworth
St., Boston, Mass.

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi-
cago, Il

Pittsburgh Screw & Bolt Corp., 2719
Preble Ave., N. S., Pittsburgh, Pa.

Plume & Atwood Mfg. Co., 470 Bank St.,
Waterbury, Conn.

Progressive Mfg, Co.,, 52 Norwood St.,
Torrington, Conn.

Reed & Prince Mfg. Co., Duncan Ave.,
Worcester, Mass.

Rockford Bolt & Steel Co., 126 Mill St.,
Bockford, 111,

Scovill Mfg. Co., 99 Mill St.,, Waterbury
Conn,

Stimpson Co., Edwin B., T4 Franklin Ave,,
Brooklyn, N. Y.

Tubular Rivet & Stud Co., Wollaston,
Mass.

Scales

DIAL SCALES

American Emblem Co., Utica, N. Y.
Austin C‘}{o., 0., 42 Greene St., New York,

N. .

Browning Laboratories, Inc., 750 Malin
St., Winchester, Mass.

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio
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Scales
DIAL SCALES (Continued)

Coto-Coil Co.,, 71 Willard Ave.,, Provi-
dence, R. 1. .

Crowe Name Plate & Mtg. Co., 3701
Ravenswood Ave., Chicago, Il )

Lrie Resistor Corp., 644 W, 12th St., Erie,
P

a.
Gemloid Corp., 79-10 Albion Ave., Elm-
hurst, N. Y. )
Grammes & Sons, Inc, L. ¥, 366 Union

St, Allentown, Pa.

Insuline Corp. of America, 30-30 North-
ern Blvd, Long Isiand City, N. Y
Mallory & Co., . 12, 3029 E. Washing-

ton St., Indianapolis, Ind.

New England Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.
Parisian Novelty Co., 3510 S. Western

Ave., Chicago, 1il.
Premier Crystal lLaborarories, Inc., 55
Park Row, New York, N. Y.

Schools

RADIO and TELEVISION TRAINING
SCHOOQLS

\merican School, Drexel Ave. at 58th
St., Chicago, 11l.

Capitol Radio Engineering Institute, lnc.,
3224 16th St., N. W., Washington,
D. C

Dodge Institute, Valparaiso, Ind.

Massachusetts RRadio School, 18 Boylston
St., Boston, Mass.

Midland Television, Inc., Power & Light
Bldg.,, Kansas City, Jo

National Schools, 4000 Figueroa St., Los
Angeles, Cal

National Radio Institute, 16th & U Sts.,
Washington, D. C.

Pacific Radio Institute, 1355 Market St.
San FKrancisco, Cal.

Port Arthur Radio College, Port Arthur
Tex.

Radio Television Institute, Inc., 480 Lex-
ington Ave., New York, N. Y.
Radio Training Association of America

1525 Ravenswood Ave., Chicago, I1I.
RCA Institute, Inc., 75 Varick St., New
York, N. Y
Spravberry Academy of Radio, 2548 Un
versity Pl, N. W., Washington, D. C.
Universal Television System, 2107 Grand
Ave.,, Kansas City, Mo.

Screens

X-RAY FLUOROSCOPIC SCREENS

General Electric X-Iay Corp., 2012 Jack-
son Rlvd., Chicago, Il

Kellev-Koett Mfg. Co., Covington. Ky.

Patterson Screen Co., Towanda, Pa

Westinghouse N-Rlay Co., 21-16 43d Ave.
Long Island City, N. Y

Screwdrivers

SCREWDRIVERS and SMALL INSULATED
TOOLS

Bridgeport Hardware Mfg. Corp., Iranis-
tan Ave., Bridgeport, Conn

Crescent Tool Co., 200 Harrison St.,
Jamestown, N. Y.

Itastern Specialty Co., 3617-19 N. Eighth
St., Philadelphia, Pa.

Torsberg Mfg  Co.,, 125 Seaview Ave
Bridgeport, Conn

Hoosick Falls Radio & Electrical Parts
{[fg- Co., First S, Hoosick Falls,

Y.
Park NMetalware Co., Orchard Parvk, N. Y,
(Nee Advertisement Page 112)
Schollhorn Co., William, 414 Chapel St.
New Haven, Conn.

Stanley Tools, Div. of Stanley Works,
New Britain, Conn.

Utica Drop Forge & Tool Corp., 2800
Whiteshoro St., Utica, N. Y

Screws

MACHINE SCREWS

\merican Screw Co., 21 Stevens St., Provi-
dence T.

Atlas Bolt & Screw Co., 1144 Ivanhoe Rd.
Cleveland, Ohio

Blake & Johnson Co., 1495 Thomaston
Ave., Waterville, Conn.

Central Screw Co., 3511 Shields Ave., Chi-

cago, Il

Chandler Products Corp., 1475 Chardon
Rd.,, Cleveland, Ohio

Chase Brass & Copper Co., 236 Grand St.
‘Waterbnry. Conn

Clark Bros. Rolt Co., Milldale, Conn.

Continental Screw Co., New Bedford,
Mass.
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Corbin Screw Corp.,, New Britain, Conn,

LEagle Lock Co., Terryville, Conn.

liconomy Screw Corp., 2717 Greenview
Ave.,, Chicago, TIL

LElco Tool & Screw Corp., 1818 Broadway,
Rockford, 111

Ferry Screw Produets, Inc, E. W., 8219
Almira Ave., Cleveland, Ohio

General Mfg. Co., Waterbury, Conn.

ITassall, Inc., John, Clay & Oakland Sts.
Brooklyvn, N. Y.

Hubbell, Inc., Harvey, State St. & Bost-
wick Ave., Bridgeport, Conmn.

International Screw Co., 9146 Roselawn
Ave, Detroit, Mich.

Kevstone Bolt & Nut Co., 9507 Meech
Ave., Cleveland, Ohio

Lamson & Sessions (Co., 1971 W. 85th
St., Cleveland, Ohio

National Lock Co.. Roekford, 111

National Screw & Mfg. Co., 2440 E. 75th
St., Cleveland, Ohio

New Iingland Screw Co., Keene, N. JT.

Parker-Kalon Corp., 200 Varick St., New
York. N. Y.

I'awtucket Screw Co., 141 ITughes Av
Pawtucket, 3. T.

Pheoll Mtg. Co.,, 5700 Roosevelt Rd., Chi-
cago, Il

Progressive Mfg. Co.,, 52 Norwood St
Torrington, Conn.

Reading Screw Co., Norristown, Pa.

RHeed & Prince Mfg Co., Duncan Ave.
Worcester, Mass,

Ilemington Screw & Bolt Mfg. Co., Cold
Spring-on-Hudson, N. Y.

Rockford Serew PProducts Co., 2541 Ninth
St., Rockford, Ill

Russell, Burdsall & Ward Bolt & Nut Co.
Midland Ave., Port Chester, N. Y.

Nt. Louis Screw & Bolt Co.,, 6900 XN.
Broadway, St. liouis, Mo.

Scovill Mfg. Co, 99 Mill St.,, Waterbury

Conn,

Sterling Bolt Co.,, 707 W. Van Buren
St., Chicago, IIl.

United Screw & Bolt Corp., 2513 \W. Cul-
lerton St., Chicago,

Wasmer Bolt & Screw Corp, 13000
Athens Ave., Cleveliind, Ohio

Western Automatic Machine Screw Co.
922 Foster Ave., Elyria, Ohio

RECESSED HEAD SCREWS

American Screw Co., 21 Stevens St.,
I’rovidence, R. 1.
Centrul serew Co., Chicago, TH.
(See Advertisement Page 3)
Chandler Produets Co., Cleveland., Ohio
(See Advertisement Page 31)
Continental Screw (o, New Bedford,
Mass.
Corbin Screw Corp., New Britain, Conn.
International Screw Co., Detroit, Mich.
(See Advertisement Page 31)
Liamson & Sessions Co., Cle veland, Ohio
(See Advertisement Page 3
National Screw & Mfg. Co., 2440 E. 75th
St., Cleveland, Ohio
New Enginnd Serew Co., RKeene, N. M.
(Bee Advertigement Page 31)
Parker Co., Chas, Meriden, Conn.
(See Advertisement Page 31)
Parker-Kalon Corp.,, 200 Varick St., New
York, N. Y.
Pawtueket Serew Co,, Pawtucket, K. 1.
(Bee Ndvertisenrent Page 31)
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi
cago, IIl.

Russell, Burdsall & Ward Bolt & Nut Co.,
Midland Ave., Port Chester, N. Y

Southington Hardware Co., Southington,
Conn

Sceovill Mfg. Co., Waterbury, Conn.

(Nee Advertisement Page 51)
Shakeproof Lock Washer Co., Chicago, 111
(See Advertisement Page 51)
Whitney Screw Co.,, Nashua, N. M.

(See Advertisement Puge 31)

SELF TAPPING SCREWS

American Screw Co., 21 Stevens St
Providence, R. 1.

Central Screw <Co., 3511 Shields Ave.,
Chicago, I1l.

Continental Serew Co., New Bedford
Mass.

Corbin Screw Corp.,, New Britain, Conn.

l.Lamson & Sessions Co., 1971 W. 85th
St., Cleveland, Ohio

Manufacturers Screw Products, 222 W.
Itubbard St., Chicago, IlI.

National Screw & Mfg. Co., 2440 E. 75th
St,, Cleveland, Ohio

Parker-IKalon Corp., 200 Varick St., New
York, N. Y.

Pheoll Mfg. Co., 5700 Roosevelt 1td., Chi-
cago, IlI.

Rhode Island Tool Co., 148 W. River St.
Providence, R. T

Russell, Burdsall & Ward Bolt & Nut Co.,
Midland Ave., Port Chester, N. Y.

SET and CAP SCREWS

Acme Machine Products Co., Muncie, Ind.
Allen Mfg. Co., 129 Sheldon St., Hart-
ford, Conn.

1941-1942 BUYERS' GUIDE for the

Allied Products Corn.,, 4646 Lawton Ave.,
Detroit, Mich.
Atlas Bolt & Screw Co., 1144 Ivanhoe Rd,
Cleveland, Ohio
Bristol Co., Waterbury, Conn.
Chandler Products Corp., 1475 Chardon
- RRd,, Cleveland, Ohio
Chicago Screw Co, 1026 S. Homan Ave,,
Chicago, 111
Clark Bros. Bolt Co., Mildale, Conn.
Cleveland Cap Serew Co., 2917 HK. 79th
St, Cleveland, Ohio
Continental  Screw Co., New
Miass
Corbin Screw Corp.,, New Britain, Co i,
Dardelet  Threadlock Corp., 55 Liberty
St., New York, N. Y.
Elco 'Tool & Screw Corp., 1818 Broadway,
Rockford, III
Federal Screw Works, 3401 Martin St
. Detroit, Mich.
Ferry Cap & Set Serew Co., Scranton &
North Rds., Cleveland, Ohio
Ferry Screw Produets, lne, E. W., 8219
Almira Ave., Cleveland, Ohio
Harper Co., H. M., 2630 Fletcher St., Chi-
cago, Il
IHartford Machine Serew Co., 476 Capitol
Ave.,, Hartford, Conn
Haskell Mfg. Co., William H., 22 Com-
) merce St., Pawtucket, R. T.
Holo-Kronie Screw Corp.,, 11 Brooks St.,
Hartlord, Conn.
Kevstone Bolt & Nut Co.,, 9307 Meech
! Ave., Cleveland, Ohio
Lamson & Sessions Co., 1971 W. 85th St.,
Cleveland, Ohio
Lewis Bolt & Nut Co., 504 Malcolm Ave,
S. E, Minneapolis, Minn.
Mac-It Parts Co., Lancaster, Pa.
Manufacturers Screw Products, 222 W.
Hubbard St., Chicago, IIl.
Mid-\West Screw I’roducts Co., Main &
St. George Sts., St. Louis, Mo.
Monarch Cap Screw & Mfg. Co., 5906
Park Ave., Cleveland, Ohio

Moore, George W., 44 Farnsworth St.,
Boston, Mass.

National Acme Co., o. 131st & Chapin
Sts., Cleveland, Ohio

National I.ock Co. Rocktord. m

National Screw & Mftg. Co., 2440 12. 75th
St., Cleveland, Ohio

Ottemiller Co., Wm. H., York, Pa.

Parker-Kalon Corp., 200 Varick St., New
York, N. Y.

Pheoll Mfg. Co., 5700 Roosevelt d., Chi-
cago, Il

Reed & ¥T’rince Mfg. Co., Duncan Ave.,
Waorcester, Mass.

Remington Screw & Bolt Mfg Co., Cold
Spring-on-Hudson, N. v

Republic Steel Corp.,, Upson XNut Div.,
Cleveland, Ohio

Rhode Island Tool Co.,, 148 W. River St.,
Providence, R. 1.

Rochester Machine Serew Co., 171 Clarissa
St., Rochester, N. Y

Rockford Bolt & Steel Co., 124 Mill St.,
Rockford., TI1.

Rockford Screw Products Co., 2541 Ninth
St., Rockford, TII.

Russell. Burdsall & Ward Bolt & Nut Co.,
Midland Ave., Port Chester, N. Y

St. Lonis Screw & Bolt Co.. 6900 N.
Broadway, St. Louis, Mo

Sandusky Nut Co., Sandusky, Ohio

Scovill Mfg. Co., 99 Mill St Waterbury,
Conn. A

Shimer & Sons, Samuel J.. Milton, Pa.

Standard Pressed Steel Co., Jenkintown,

Pa.

Sterling Bolt Co.. 707 W. Van Buren
St., Chicago, 1II.

Triplex Screw Co., 5317 Grant Ave., Cleve-
land, Ohio

Union Screw & Mfg. Co., 207 S. Main St.,
Pittsburgh. Pa.

United Screw & Bolt Coru., 2513 W. Cul-
lerton St., Chicago, 1ll.

Wasmer Bolt & Serew Corp., 13000 Athens
Ave., Cleveland, Ohio

Western Automatic Machine Screw Co.,
922 Foster Ave., Elvria. Ohio

Westinghouse Klectric & Mfg. Co., East
Pittshurgh, Pa.

WOOD SCREWS

American  Screw Co., 21
Providence, R. 1.
Atlantic Screw Works, Inc., Hartford,
Conn.

Continental Bedford,
Mass.

Corbin Screw Corp., New Britain, Cenn.

Eagle l.ock Co., Terryville, Coni.

Elco_Tool & Serew Corp., 1818 Broadway,
Roekford, 11

Ferry Screw Products, Inc., E. W., 8219
Almira Ave,, Cleveland, Ohio

Keeler Brass Co.. Webb & Bek Sts., Grand
Rapids, Mich.

Keystone Bolt & Nut Co., 9507 Meech
Ave.,, Cleveland, Ohio

Manufacturers Screw Products, 222 w.
Hubhard St., Chicago, Tl

National Lock Co., Roelkford, TIl.

National Screw & Mfg. Co, 2440 E. 75th
St., Cleveland, Ohio

June 1941 — ELECTRONICS

Bedford,

Stevens St.,

Screw Co., New



ELECTRONIC and ALLIED INDUSTRIES

Parkgr Co., Charles, 48 Elm St., Meriden,

onn.

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi-
cago, Il

Reading Screw Co., Norristown, Pa.

Reed & Prince Mfg. Co.,, Duncan Ave,
Worcester, Mass.

Remington Screw & Bolt Mfg. Co., Cold
Spring-on-Hudson, N. Y.

Rockford Screw Products Co., 2541 Ninth
St., Reckford, Il

Southington Hardware Co., Southington,

onn.

Sterling Bolt Co., 707 W. Van Buren St,,
Chicago, 11l

Weber-Knapp Co., 19839 Chadakoin St
Jamestown, N. Y.

Whitney Screw Corp., Nashua, N. H.

Sets

CORD and PLUG SETS—see Cords,
Radio and Appliance

INSULATION TESTING SETS

Acme Electric & Mfg. Co, 16 Water St,
Cuba, N. Y.

American Transformer Co., 178 Emmet
St.,, Newark, N. J.

Associated Research, Ine., 431 S. Dear-
born St., Chicago, Il

Biddle Co., James G., 1213 Arch St,
Philadelphia, Pa.

Clough-Brengle Co., 5501 Broadway, Chi-

cago, IlL
Cornell-Dubilier Electric Corp., 1000
Hamilton Blvd.,, South Plainfield.

N. J.

Electric Service Supplies Co., 17th & Cam-
bria Sts., Philadelphia, Pa.

General Radio Co., 30 State St, Cam-
bridge, Mass. .

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Hickok Electrical Instrumeént Co., 10514
Dupont Ave., Cleveland, Ohio

Ideal Commutator Dresser Co. 1631
Park Ave., Sycamore, IlL

Industrial Instruments, Inc., 156 Culver
Ave., Jersey Citv, N. J.

Industrial Transformer Corp., 2540 Bel-
mont Ave., New York, N. Y.

J B L Instrument Co., Darby, Pa.

Leeds & Northrup Co., 4370 Stenton Ave.,
Philadelphia, Pa.

Milter Co., Bertrand F., Trenton, N. J.

Rawson Electrical Instrument Co., 102
Potter St., Cambridge, Mass.

Rubicon Co., 29 N. Sixth St, Philadelphia,
ig]

a.

Standard Transformer Co., 140 Dana St.,
N.E., Warren, Ohio

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

Shafts

FLEXIBLE SHAFTS

Albertson & Co., 3100 Floyd Ave., Sioux
City, Iowa B
Breeze Corps., 24 S. Sixth St, Newark,

N. J.

Chicago Flexible Shaft Co., 5600 Roose-
velt Rd., Chicago, Il

Coates Clipper & Mfg. €Co., 237 Chandler
St., Worcester, Mass.

Fischer Spring Co., Chas., 248 Kent Ave.,
Brooklyn, N. Y. . .
Tfaskins Co., R. G., 615 S. California St.,

Chicago, 1lI.

Jarvis Co., Charles L., Middletown, Conn.

Linick, Green & Reed, 55 E. Washington
St., Chicago, IlL .

Mall Tool Co., 7740 S. Chicago Ave., -Chi-
cago, Il .

Martindale Electric Co., 1371 Hird Ave.,
Cleveland, Ohio .

Pratt & Whitney Div,, Niles-Bement-
Pond Co., Charter Oak Blvd.,, Hart-
ford, Conn.

Stewart Mfg. Corp., F. M., 4311 Ravens-
wood Ave., Chicago, Ill. .

Stow Mfg. Co., 445 State St, Bingham-
ton, N. Y.

Strand & Co., N. A, 5001 N. Wolcott Ave.,
Chicago, Il i
Swartz & White Mfg. Co., 215 Washington

St., Binghamton, N. Y.

Tnited States FElectrical Tool Co., 2490
Riverside Drive, Cincinnati, Ohio

Walker-Turner Co., Plainfield, N. J.

White Dental Mfg. Co., . S. (Industrial
Div.), 10 E. 40th St., New York, N. Y,

(See Advertisement Page 129)

“Wyzenbeck & Staff, 838 W. Hubbard St.,

Chicago, Il

Shields_-_

TUBE SHIELDS

American Radio Hardware Co., 476
Broadway, New York, N. Y.

ELECTRONICS — June 1941

Bank’s Mfg. Co., 5019 N. Winthrop Ave,
Chicago, TIL

Bond Pro&ucts Co., 13139 Hamilton Ave.,
Detroit, Mich.

Fud Radio, Inc., 3205 Cedar Ave., Cleve-
land, Ohio

Ellis & Sons, Inc., George D., 309 N.
Third St., Philadelphia, Pa.

Krie Can Co., 816 Krie St, Chicago, IiL

Goat Metal Stampings, Ine., 311 Dean
st., Brookiyn, N. .
(See Advertisement Page 122)

Guthman & Co, Edwin 1., $00 S. Peoria
St., Chicago, 1.

Hegeler Zinc Co., Danville, IlL

Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, N. Y.

Millen Mfg. Co., James, 150 kxchange
St., Malden, Mass.

Miller Co., J. V., 5917 N. Main St., Los
Angeles, Cal.

National Co., 61 Sherman St, Malden,
Mass.

Paul & Beekman, 4250 Wissahickon Ave.,
Philadelphia, Pa.

Shunts

AMMETER SHUNTS

Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. V.
Isterline-Angus Ce. (Speedway City),

Indianapolis, Ind.
General Electriec Co., Schenectady, N. Y.
Gray Instrument Co., 6+ W. Johnson St.
(Germantown), Philadelphia, Pa.
Hickok RElectrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Instrument Resistors, Inc., 25 Amity St,
Little Falls, N. J.

International Resistance Co., 401 N
Broad St., Philadelphia, Pa.

Leeds & Northrup Co., 4970 Stenton Ave.
Philadelphia, Pa.

Roller-Smith Co., Bethlehem, Pa.

Rubilgon Co., 29 N. Sixth St., Philadelphia,

a.

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

Sockets

VACUUM TUBE SOCKETS

Alden Products Co., 715 Center St,
Brockton, Mass.

American Phenolic Corp., 12560 Van
Buren St., Chicago, Il

American Radio Hardware Co., 476
Breadway, New York, N. Y.

Birnbach Radio Co., 145 Hudson St., New
York, N. Y.

Bond Products Co., 13139 Hamilton Ave,
Detroit Mich.

Bud Radio, Inc, 2118 E. 55th St., Cleve-
land, Ohio

Cannon Electric Development Co., 3209
Humboldt St., Los Angeles, Cal.

Cinch Mfg. Co., 2335 W. Van Buren St.,
Chieago, Il

Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.

Eagle Electric Mfg. Co., 59 Hall St.,
Brooklyn, N. Y.

Eby, Inc, H. H. 4700 Stenton Ave,
Philadelphia, Pa.

Federal Screw Products Co., 26 S. Jef-
ferson St.,, Chicago, Ill.

Franklin Mfg. Corp., A. W. 175 Varick
St.,, New York, N. V.
(See Advertisement Pages 106, 107)

General Electric Co., Plastics Dept, 1
Plastics Ave., Pittsfield, Mass.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Hammarlund Mfg. Co., 424 W. 33d St,
New York, N. Y.

Insuline Corp. of America, 30-30 North-
ern Blvd., Long Island City, N. Y.

Johnson Co., E. F., Waseca, Minn.

Jones, Howard B., 2300 Wabansia Ave,,
Chicago, IlL

Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, Ill.

Mallory & Co., P. R, 3029 E. Washington
St., Indianapolis, Ind.

Micarta Fabricators, Inc., 4619 Ravens-
wood Ave., Chicago, Il1.

Millen Mfg. €o., James, 150 Exchange
St., Malden, Mass.

Miller Co., J. W., 5917 S. Main St., Los
Angeles, Cal.

National Co., 61 Sherman St., Malden,

Mass.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Radio Engineering Laboratories, 1Inc,
35-54 36th St., Long Island City,

N .

Remler Co., 2101 Bryant St.,, San Fran-
cisco, Cal.

Smith, Herman, 180 Lafayette St., New
York, N. Y.

Smith Co., Maxwell, 1027 N. Highland
Ave., Hollywood, Cal
Synthane Corp., River Rd,, Oaks, Pa.

DIAL LIGHT SOCKETS
Lenz Electric Co.,, 1751 No. Western Ave.,

Chicago, HIL
(See Advertisement Page 10)

Solder

SOLDER

Allen Co., L. B, 6730 Bryn Mawr Ave.,
Chicago, Il .
Alpha Metal & Rolling Mills, Inc., 363
Hudson Ave., Brooklyn, N. Y.
Belmont Smelling & Refining Works, Inc.,
323 Belmont Ave., Brooklyn, N. Y.
Brach Mfg. Corp, L. S, 556 Dickerson
St.,, Newark, N. .J. )
Division Lead Co., 836 W. Kinzie St.
Chicago, Il .
Dunton Co., M. W., 670 Eddy St., Provi-
dence, R. 1.
Gardiner Metal Co., 4820 S. Caimpbell

Ave., Chicago, Il
Wyckotf Ave.,

Glaser Lead Co., 31
Brooklyn, N. Y.

Heck Metal Co., 318 N. Holliday St.,
Baltimore, Md.

Kester Solder Co., 4212 Wreightwood Ave,,
Chicago, [k

(See Advertisement Page 88)
Lenk Mfg. Co., Newton Lower Falls,

Mass.
National Lead_Co., 111 Broadway, New

York, N. Y.
Yew York Solder Co., 15 Crosby St., New
York, N. Y.

Paramount Wire Co., 98 Bleecker St.,
New York, N. Y.

Ruby Chemical Co., 68 McDowell St.
Columbus, Ohio

Speakers

see Loudspeakers

Springs

SPRINGS

Accurate Spring Mfg. Co., 3817 W. Lake
St., Chicago, IlL

American Coil Spring Co., 2034 Keating
Ave., Muskegon, Mich.

American Spiral Spring & Mig. Co., 5528
Harrison St., Pittsburgh, Pa.

American Spring & Wire Specialty Co.,
8§16 N. Spaulding St., Chircago, I

American Steel & Wire Co.,, Rockefeller
Bldg., Cleveland, Ohio

Barnes Co., Wallace, Div. of Associated
Spring Corp., Bristol, Conn.

Cary Spring Works, Inc., 240 W. 29th
St., New York, N. Y.

Cleveland Wire Spring Co., Cuyahoga
Heights, Cleveland, Ohio

Cuyahoga Spring Co., 10272 Berea R4,
Cleveland, Ohio

Dunbar Bros. Co., Div. of Associated
Spring Corp., 76 South St., Bristol,
Conn.

Gardner Wire Co., 5045 W. Lake St., Chi-
cago, 11l

Gibsen Co., Wm. D., Div. of Associated
Spring Corp., 1800 Claybourn Ave,
Chicago, Ill.

Hubbard Spring Co., M. D., 672 Central
Ave., Pontiac, Mich.
Hunter Pressed Steel Co., Lansdale, Fa.
(See Advertiisement Page 140)
Instrument Specialties Co., 244 DBergen
Blvd.,, Little Falls, N. J

Jones Spring Co., W. B, 124 E. Seventh
St., Cincinnati, Ohio

Lee \SIpring Co., 30 Main St.,, Brooklyn,

Manross & Sons, F. N, Div. of Associated
Spring Corp., Forestville, Conn.

Peck Spring Co., Plainville, Conn.

Phoenix Hardware Mfg. Co., 49 Illinois
St., Buffalo, N. Y.

Raymond Mfg. Co., Div. of Associated
Spring Corp., Corry, Pa.

Reliance Spring & Mfg. Co., 238 40th St
Brooklyn, N. Y.

Reynolds Spring Co., 955 Water St,
Jackson, Mich.

Tuck Mfg. Co., Brockton, Mass.

Union Spring & Mfg. Co.,, New Kensing-
ton, Pa.

Wickwire Spencer Steel Co., 500 Fifth
Ave., New York, N. Y

Yost Superior Co., Sprmgﬁeld, Ohio

Stabilizers

VOLTAGE STABILIZERS—see Regu-
lators, Voltage
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Stampings

METAL STAMPINGS

Accurate Spring Mftg. Co.,, 3817 W. Lake
St., Chicago, 11l

Acklin Stamping Co., 1925 Nebraska Ave.,
Toledo, Ohio .

Acme Stamping & Mfg. Co., 200 Corliss
St., Pitisburgh, Pa. )

Ainsworth Mfg Co., 2200 I'ranklin St.,
Detroit, Mich.

Akron-Selle Co., Chestnut St., Akron,
Ohio .
\llegheny-Ludlum Steel Corp Oliver

Bldg., Pittsburg, Pa }
Aluminum = Goods Mfg. Co., 1lith &
Franklin Sts., Manitowoe, Wis.
American Brass Co., Waterbury, Conn,

American Emblem Co., Utica, N. Y.

American Pulley Co., 4260 \Wissahickon
Ave., I’hiladelphia, Pa.

American Stamping Co., 1000 IT. 64th St.
Cleveliind, Ohio

Ansonia Mtg. Co., Ansonia, Conn

Auburn Mtg. Co., Middletown, Conn.

Barnes Co., Div. of Associated Spring
Corp., Wallace, Bristol, Conn.

Barnes-Gibson-Raymond Div. of Asso-
ciated Spring Corp., 6100 Miller Ave.,
Detroit, Mich.

Bay State Stamping Co., 380 Chandler
St.,, Worcester, llass.

Berger dfg. Co.,, Canton, Ohio

Bettcher Mfg. Co., 3106 W. 61st St.,
Cleveland, Ohio

Bowen I’'roducts Corp., Auburn, N. Y.

Brewer-Titchner Corp., Cortland, N. Y.

Bridgeport Brass Co., I&. Main St., Bridge-
port, Conn.
Bridgeport Chain & Mfg Co.,, 962
Crescent .\ve., Bridgeport, Conn.
Briggs Mifg. Co, 11631 Mack Ave.,
Detroit, Mich

Budd Mfg. Co., Xdward G, 25th & Iiunt-
ing Park Ave., Philadelphia, Pa.

Chase Brass & Copper Co.,, 236 Grand
St., Waterbury, Conn

Continental-Diamond Fibre Co., 13 Chapel
St., Newark, Del.

Continental DMachines, Ine, 1308 South
Washington Ave.,, linneapolis, Minn

Crescent Industries, 4110 \W. Belinont
Ave., Chicago, 111

Crosby Co., 183 Pratt St., Buffalo, N. Y.

Dahlstroin Metallic Door Co., Jamestown
Y

Defiance Pressed Steel Co., Defiance, Ohio

Detroit Stamping Co., 3461 W. Fort St.
Detroit, Mich.

Dickey-Grabler Co., 10302 Madison Ave.,
Clevelund, Ohio

Dunbar Bros. Co., 76 South St., Bristol,
Conn

IEdwards Mfg. Co., 529 Eggleston Ave.,
Cincinnati, Ohio

Erie Art JMetal Co.,, 1602 1. 18th St.,
Erie, PPa.

Iraries Mrg, Co., 1036 Grand Ave,
Decatur, 111

Forsvth Metal Goods Co., Aurora, Il

Fostoria Pressed Steel Co., Fostoria,
Ohio

Franklin Fibre-Lamitex Corp., Wilming-
ton, Del.

Franklin Mtg. Corp.., A. W. 175 Varick
St, New York, N. Y.

Fulton Sylphon Co., 2300 Cumberland
Ave., Knoxville, Tenn

General Industries Co., Cleveland and
Olive Sts., Elvria, Ohio

General Metal Products Co., 3%79 Delor
St., St. Louis, Mo.

Geometric Stamping Co., 1111 E. 200th
St., Cleveland, Ohio

yibson Co.,, Div. of Associated Spring
Corp,, Wm. D., 1800 Clvbourn Ave.
Chicago, Il

Glenvale Produets Corp., 9316 French Rd.,
Detroit, Mich.

Goat Metal Stampings, Inc, 314 Dean
St, Brooklyn, N Y

Goetze Gasket & Packing Co., New Bruns-
wick, N. J.
Grabler Jfg. Co.. 6565 Broadway, S.E.,
Cleveland, Ohio
Grammes & Sons, L. F., 344 Union St.,
Allentown, Pa.

Gregory Mfg. Co., (Mt. Carmel) New
Haven, Conn.

Greist Mfg. Co., 501 Blake St., New
Haven, Conn.

Hoosier Lamp & Stamping Corp., Evans-
ville, Ind.

Hubbard Spring Co., M. D.,, 672 Central
Ave., TPontiae, Mich,

ITunter Pressed Steel Co., Lansdale, Pa.

Industrial Kngineering & Mfg. Co., 239
John St., Bridgeport, Conn.

International Insulating Div., General In-
dustries Co., Cleveland and Olive Sts.,
Elyria, Ohio .

King Laboratories, Inc., 205 Oneida St.,
Svracuse, N. Y.

Laminated Shim Co., 21-26 44th Ave,
Long Island City, N. Y. .

Lansing Stamping Co., 1159 Pennsylvania
Ave., Lansing, Mich.
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Manganese Steel Forge Co., Allen St. and
Castor Ave., Philadelphia, Pa.
Master Products Co.,, 6414 Park Ave.,

Cleveland, Ohio
McCord Radiator & Mfg. Co., 2587 E.
Grand Ave., Detroit, Mich.
Melrath Supply & Gasket Co., Tioga &
Memphis Sts., Philadelphia, Pa.
Midland Steel Products Co., 10600 Ma-
dison Ave., Cleveland, Ohio

Milwaukee Stamping Co., 802 S. 72d St.,
Milwaukee, Wis.

National Brass Co., 1599 Madison Ave.
Grand NRapids, Mich.

National Motor Dearing Co., 1100 78th
Ave., Oakland, Cal.

National Stamping Co., 630 St. Jean St.,
Detroit, Mich.

Harbor

New DI’roducts Corp.,
Mich.

Parish I'ressed Steel Co., Robinson &
Neiser Sts., Reading, Pa.

Patton-AMace Guver Co., Baker St. & Vir-
ginia Ave., Providence, 1. 1.

Peck Spring Co., Plainville, Conn.

Pheoll Mfg. Co., 5700 Loosevelt Rd., Chi-
cago, Il

Plume & Atwood Mfg. Co., 470 Bank St.,
Waterbury, Conn.

Powell Pressed Steel Co., Hubbard, Ohio

Prentice Mfg. <o, G. K., New Britain
Ave,, New Britain, Conn

Pressed Steel Co., Wilkes-Barre, Pa.

Raymond Mfg. Co.,, Div. of Associated
Spring Corp., Corry, Pa.

Reliable Spring Co.,, 3167 Fulton Rd.,
Cieveland, Ohio

Revere Copper & DBrass, Ine., 230 Park
Ave.,, New York, N. Y.

Rockwood Sprinkler Co., 50 Harlow St.
‘Worcester, Mass.

Saginaw Stamping & Tool Co., Saginaw
Mich.

Scovill Mfg. Co., 99 Mill St, Waterbury
Conn.

Sessions & Sons, J. 1., Bristol, Conn.

Sheet Metal Specialty Co., Third &
Liberty, Pittsburgh, Pa.

Slantfl}ard Pressed Steel Co
a.

Stanley Works, New Britain, Conn.

Steel & Tubes, Inc., 250 12 131st St.,
Cleveland, Ohio

Stimpson Icdwin 1 T4
Ave., Brooklyn, N. Y

Swanson Machine Co., Jamestown, N. Y.

Thomas & Skinner Steel Products Co.,
1320 E. 23a St., Indianapelis, Ind.
(See Advertisement, Page 143)

Titchener & Co., J&. H, Binghamton, N. Y.

Torrington Mfg. Co., 70 Franklin St.
Torrington, Conn

Transue & Williams Steel Forging Corp.,
562 W. Ely St.,, Alliance, Ohio

Truscon Steel Co., Pressed Steel Di
6100 Truscon Ave., Cleveland, Ohio

Union Spring & Mfg. Co., New Kensing-

Benton

Jenkintown,

Franklin

ton, Pa

United Carr Fastener Corp., Cambridg:
Mass.

United Serew & Boit Corp., 2513 W
Cullerton Sr.. Chicago, Tl

U. S. Indestructible Gasket Co., 829 L.
15 St., Brooklyn, N. Y.

Veeder-Root, Inc., 63 Sargeant St., Hart-
ford, Conn.

Victor Mfg. & Gasket Co.. 5750 \WW. Roose-
velt Rd., Chicago, 11l

Waterbury Button Co. Waterbury, Conn.

Western Cartridge Co., East Alton, 11l

Whitehead Stamping Co., 1661 W. La-
fayette Blvd.,, Detroit. Mich.

Wilcox, Crittenden & Co., Middletown,
Conn.

Worcester Pressed Steel Co., 100 Barker
Ave., Worcester. Mass.

Wrought Washer Afe. Co., 2223 S. Bay
St.. Milwaunkee, Wis.

Youlg‘stown Pressed Steel Co., Warren,
hio

Standards

CAPACITANCE STANDARDS

Cambridge Instrument Co., Grand Cen-
tral Terminal, New York. N. Y.
Cornell-Dubilier  Eleetric  Corp., 1000

Har‘}lilton Blvd.,, South Plainfield,

General Radio Co., 30 State St., Cam-
bridge, Mass.

Industrial Instruments, Inc., 156 Culver
Ave., Jersey City, N. J.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Rubicon Co.. 29 N. Sixth St., Phila-
delphia, Pa.

Sol;n;\YM}g‘ Corp., 586 Avenue A, Bayonne,

FREQUENCY STANDARDS

Andrew, Victor J., 6429 S. Lavergne Ave.,
Chicago, IIl.

Browning Laboratories, Inc.,, 750 Main
St., Winchester, Mass.

Ferris Instrument Corp., Boonton, N. J.

1941-1942 BUYERS' GUIDE for the

General Radio Co., 30 State St., Cam-
bridge, Mass.
Millen Mtg. Co., Ine,, James, 150 KEx-
change St., Malden, Mass.
(See Advertisement Page 141)

INDUCTANCE STANDARDS

Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
General Radio Co., 30 State St., Cam-

bridge, Mass.
Leeds & Northrup Co., 4970 Stenton Ave.,
.Philadt Iphia, Pa.
Rubli_:’on Co.,, 29 N. Sixth St. Philadelphia,
a.

RESISTANCE STANDARDS

Beck Bros.,, 421 Sedgley Ave., Phila-
delphia, Pa.

Biddie Co., James G., 1213 Arch St.,
Philadelphia, Pa.

Cambridge Instrument Co., Grand Central
Terminal, New York. N. Y.

Cutler-Hanmner, Inc, 1401 W. St. Paul
Ave., Milwaukee, Wis.

Daven Co., 158 Summit St., Newark, N. J.

General Eleetric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Instrument Resistors, Inc., 25 Amity St.,
Little Falls, N. J.

International Resistance Co., 401 N.
Broad St., Philadelphia, Pa.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Rubilgon Co., 29 N. Sixth St. Philadelphia,

a

Shalleross  Mfg., Co., 10 Jackson Ave.,

Collingdale, PPa,
(See Advertisement Page 113)

Ward l.eonard Electric Co., 32 South St.,

Mount Vernon, N. Y.

Stands

MICROPHONE STANDS

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Il

American Microphone Co., 1915 S. Waest-
ern Ave, Los Angeles, Cal.

Amperitgr Co., 561 Broadway, New York,

Art Specialty Co., 1115 N. Franklin St.,
Chicago, 1.

Astatic Microphone Labhoratory, 830
Market St.,, Youngstown, Ohio

Atlas Sound Corp.,, 1451 39th St., Brook-
lyn, N. Y.

Bell Sound Systems, Inc, 1183 Essex Ave.,
Columbus, Ohio

Braun, Inc, W. C, 601 W. Randolph St.,

Chicago, Il

Brush Development Co.,, 3311 Perkins
Ave, Cleveland, Ohio

Bud Radio, Inc., 2118 K. 55th St., Cleve-
land, Ohio

Cinema Engineering Co., 1508 W' Verdugo
Ave., Burbank, Cal

Eastern Mike-Stand Co., 56 Christopher
Ave,, Brooklyn, N. Y.
Electrical Sound Icngineering Co., 5303
Kenilwortli“Ave., Baltimore, Md.
Electro-Voice Mfg. Co., 1239 South Bend
Ave., South Bend, Ind.

Halldorson Co., 4500 Ravenswood Ave,,
Chicago, IlL

Lektra Labs, Inc.,, 30 I 10th St., New
York, N. Y.

Lifet(i)me Corp., 1825 Adams St., Toledo,

hio

Meck Industries, John, 1313 W. Randolph
St., Chicago, Il

National-Dobro Corp.,, 400 3 Peoria St.,
Chicago, IIl.

Operadio Mfg. Co., 13th and Indiana Sts.,
St. Charles, Ill.

Radiotone, Inc., 7356 Melrose Ave., Holly-
wood, Cal.

RCA Mfg. Co.,, Camden, N, J.

Shure Bros., 225 W. Huron St., Chicago,
11

New York, N.
Speak-O-Phone Recording & BEquipment
Co., 23 W. 60th St.,, New York, N. Y.
Turner Co., Cedar Rapids, Iowa
Universal Microphone Co., Centinela at
Inglewood, Cal.
Wehster Electriec Co., De Koven Ave. and
Clark St., Racine, Wis.
Western Electrle Co., 300 Central Ave.,
Kearny, N. J.

Sound 'Apparatus %o‘, 150 W. 46th St.,

SPEAKER STANDS

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Il

Art Specialty Co., 1115 N. Franklin St.,
Chicago, Il

Atlas Sound Corp, 1451 39th St.,, Brook-
Iyn, N. Y.
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ELECTRONIC and ALLIED INDUSTRIES

Erwood Sound Equipment Co., 223 W.
Erie St., Chicago, IllL

Lifet(i)r}n_e Corp., 1825 Adams St., Toledo,

hio

Meck Industries, John, 1313 W. Ran-
dolph St., Chicago, Il

Million Radio & Television ILaboratories,
1617 N. Damen St., Chicago, Il

Racon Electric Co., 52 E. 19th St., New
York, N. Y.

University Laboratories, 195 Chrystie St.,
New York, N. Y.

Steel

ELECTRICAL STEEL

Allegheny-Ludlum Steel Corp.,, Oliver
Bldg., Pittsburgh, Pa.

American Rolling Mill Co., Curtis St,
Middletown, Ohio

Carnegie-Illinois Steel <Corp.,
Bldg., Pittsburgh, Pa.

Empire Sheet & Tin Plate Co., N. Bow-
man St., Mansfield, Ohio

Follansbee Steel Corp., Third & Liberty
Sts., Pittsburgh, Pa. .

Granite City Steel Co., Granite City, Il

Newport Rolling Mill Co., Ninth & Lowell
Sts., Newport, Ky. )

Republic Steel Corp., Alloy Steel Div.,
Massillon, Ohio

Swedish Iron & Steel Corp., 17 Battery
Pl., New York, N. Y. .

Union Drawn Steel Div.,, Republic Steel
Corp., Harsh Ave, S. E, Massillon,
Ohio

Wheeling Steel Corp., Wheeling Steel
Corp. Bldg., Wheeling, W. Va.

Youngstown Sheet & Tube Co., .Stam-
baugh Bldg., Youngstown, Ohio

Carnegie

Strips

TERMINAL
Binding

STRIPS—see Posts,

Stroboscopes
STROBOSCOPES

Boulin Instrument Corp,
Ave., New York, N. Y. .

Commercial Engineering La,bo.rator'les,
4612 Woodward Ave., Detroit, Mich.

General Radio Co., 30 State St., Cam-
bridge, Mass. . B

I.. A. B. Corp., Summit, N. J. . .

Pioneer Instrument Div. of Bendix Avia-
tion, Bendix, N. J _ .

Welch Mfg. Co., W. M, 1515 Sedgwick
St., Chicago, Il

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

Zeiss. Inc., Carl, 485 TFifth Ave.,, New

Y.

York, N.

Stylii e
CUTTING STYLII—see Needles, Cut-
ting

65 Madison

Switches

PUSH BUTTON
Switches, Snap

RELAY SWITCHES—see
Electromagnetic

SWITCHES—see

Relays,

ROTARY and BAND CHANGE SWITCHES

merican Automatic Electric Sales Co.,

A 1033 W. Van Buren St., Chicago, T

Arrow-Hart & Hegeman Electric Co., 3
Hawthorne St.‘, Habrrtlford, Conn.

Autocall Co., Shelby, io

Cannon Electric Development Co., 3209
Humboldt St., Los Angeles, Cal. .

Coto-Coil Co., 71 Willard Ave., Provi-
dence, R. I. .

Furnas Electric Co., Batayvia, Il

General Electric Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.Y

Guardian Electric Mfg. Co., 1621 W. Wal-
nut St., Chicago, Il

Hart Mfg. Co.,, 110 Bartholomew Ave.,
Hartford, Conn.

Lewis Engineering Co., 52 Rubber Ave.,
Naugatuck, Conn. .
Mallory & Co., P. R., 3029 E. ‘Washington

St., Indianapolis, Ind.

Meissner Mfg. Co., Mt. Carmel, 111
New England Radiocrafters, 1156 Com-
monwealth Ave., Brookline, Mass.
Rubicon Co., 29° N. Sixth St, Phila-

delphia, Pa.

Sensitive Research Instrument Corp. 4545
Bronx Blvd.,, New York, N. Y.
Shalleross Mfg. Co., 10 Jdackson Ave.,

Collingdale, Pa.
(See Advertisement Page 113)
Tagliabue Mfg. Co,, C. J., Park &
Nostrand Ave., Brooklyn, N. Vin

ELECTRONICS — June 1941

Thwing-Albert Instrument Co., 3323 Lan-
caster Ave., Philadelphia, Pa.

Triplett Electrical Instrument Co., 135 E.
College Ave., Blutfton, Ohio

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

SNAP SWITCHES

Arrow-Hart & Hegeman Electric Co., 103
Hawthorne St., Hartford, Conn.

Cutler-Hammer, Inc., 1401 W. St. Paul
Ave., Milwaukee, Wis.
General Electrie Co., Appliance and Mer-
chandise Dept., Bridgeport, Conn.
Hart Mfg. Co.,, 110 Bartholomew Ave,,
Hartford, Conn.

Mallory & Co., P. R, 3023 E. Washing-
ton St., Indianapolis, Ind.

MceDonnell & Miller, Wrigley Bldg.,, Chi-
cago, Il

MicrOISwitch Corp., Spring St., Freeport,

Minneapolis-Honeywell  Regulator Co.
2712 Fourth Ave., S., Minneapolis,
Minn,

Mu-Switch Corp.,, Washington St, <Can-
ton, Mass.

Perfex Corp., 415 W. Oklahoma Pl, Mil-
waukee, Wis.

Stackpoele Carbon Co., Tannery Sti., St.
Mary's, Pa.

(Nee Advertisement Page 103)

Ward Leonard Electric Co.,, 32 South St.,
Mount Vernon, N. Y.

VVirtPCO. 5221 Greene St., Philadelphia,
a.

TIME SWITCHES

American Timer Corp., Geneva, Il

Anderson Mfg. Co.,, Albert & J. M., 305
A St., Boston, Mass.

Autocall Co., Shelby, Ohio

Automatic Electric Mfg. Co., 729 S. Front
St., Mankato, Minn.

Bacon, Emra D., 4513 Brooklyn Ave.,
Cleveland, Ohio

Cleveland Time Clock & Service Co., Su-
;())(;lr.ior Ave. at E. 27th St, Cleveland

io

Cramer Co., R. W, Centerbrook, Conn.

Eagle Signal Corp., Moline, IlL

Edison Electrical Controls, 51 ILakeside
Ave.,, West Orange, N. J.

Electric Controls Corp., 68 Murray St,
New York, N. Y.

Frober-Faybor Co., Chagrin Falls, Ohio

General Electric Co., Schenectady, N. Y.

Guardian Electric Mfg. Co., 1621 W. Wal-
nut St., Chicago, IlL

InduIstrial Engineering Corp., Evansville,
nd.

Industrial Instrument Co., 2249 14th St.,
S.W., Akron, Ohio

Mercoid Corp., 4201 Belmont Ave., Chi-
cago, Il

Minneapolis-Honeywell Regulator Co.
2712 Fourth Ave., S., Minneapolis,
Minn.

Northwestern Clock Co., Brown Bldg.,
Owmaha, Neb.

Paragon Electric Co.,, 37 W. Van Buren
St., Chicago, Il

Penn Electric Switeh Co., Goshen, Ind.

Perfex Corp., 415 W. Oklahoma PIl., Mil-
waukee, Wis.

Reliance Automatic Lighting Co., 1931
Mead St., Racine, Wis.

Rhodes, Inc.,, M. H.,, 30 Bartholomew Ave.
Hartford, Conn.

Sangamo BElectric Co., Springfield, IlL

South Bend Current Controller Co., 2038
River Pk., South Bend, Ind.

States Co., 19 New Park Ave., Hartford,
Conn.

Swartzbaugh Mfg. Co., 1336 'W. Bancroft
St., Toledo, Ohio

Thomas Clocks, Seth, Div. General Time
Instruments Corp., Main St.,
Thomaston, Conn.

Thompson Clock Co., H. C., 38 Federal
St.. Bristol, Conn.

Tork Clock Co., 31 South St, Mount
Vernon, N. Y.

Wadsworth Electric Mfg. Co.,, 20 W. 11th
St., Covington, Ky.

Walser Automatic Timer Co., 420 Lex-
ington Ave.. New York, N. Y.

Ward Leonard Electric Co.,, 32 South St.,
AMount Vernon, N. Y.

Westinzhouse Electric & Mfg: Co., East
Pittsburgh, Pa.

Zenith Electric Co., 845 S. Wabash St.,

Chicago, Il
TOGGLE sWITCHES—see Switches,
Snap

Systems

COMPLETE SOUND SYSTEMS

Airplane & Marine Direction Finder Corp.,
Clearfield, Pa.

Allied Radio Corp., 833 W. Jackson Blvd,,
Chicago, Ill

American Communications Corp., 123 Lib-
erty St., New York, N. Y

American Television Corp.,, 130 W. 56th
St., New York, N. Y.

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

Arrow Radio Co., 900 W. Jackson Blvd.
Chicago, 11l

Atlas Sound Corp., 1461 39%th St., Brook-
Ivn, N. Y.

Audiograph Sound Systems, 1313 W. Ran-
dolph St., Chicago, 11l

Autocall Co., Shelby, Ohio

Bank's Mfg. Co., 5019 N. Winthrop Ave
Chicago, 1lI

Bell Sound Systems, Inc.,, 1183 Essex
Ave., Columbus, Ohio

Bogen Co., David, 663 Broadway, New
York, N. Y.

Braun, Inc., \WW. C.,, 601 W. Randoiph St.,
Chicago, 1ll.

Chicago Sound Systems Co., 315 E. Grand
Ave., Chicago, Il

Cinema Engineering Co., 1508 W. Ver
dugo Ave., Burbank, Cal.

De Vry Corp.,, 1111 Armitage Ave., Chi
cago, Ill

Empire Radio Mfg. Co., 114 1i. 47th St.
New York, N. Y

Erwood Sound Equipment Co., 223 W.
Erie St., Chicago, Il

Fulton Radio Corp., 100 6th Ave., New
York, N. Y.

Gates Companies, Quincy, 1l

General Communication Products Co,,
Lexington Ave. at Vine, Hollywood,

Cal.
Gibbls“& Co., 900 W. Lake St., Chicago

Jack Mfg. Corp., Charles, 420 Lehigh
St., Allentown, Pa.

Lafayette Radio Corp., 100 Sixth Ave,
New York, N. Y.

Laurehk Radio Mfg. Co.,, 3918 Monroe

. Ave, Wayne, Mich.

Lincrophone Co., 1661
Utica, N. Y.

Marine Radio Corp.,, 117-19 168th St.
Jamaica, N. Y.

Meck Industries, John, 1313 W. Randolph
St., Chicago, 1Il

Million Radio & Television Labs., 1617 N.
Damen Ave., Chicago, Il

Morlen Electric Co., 60 W. 15th St
New York, N. Y.

Operadio Mfg. Co.,, 13th & Indiana Sts.,
St. Charles, IIl.

Philco Radio & Television Corp., Tioga &
C Sts., Philadelphia, Pa.

Presto Recording Corp., 242 W. 55th St
New York, N. Y.

Racon Electric Co., 52 E. 19th St., New
York, N. Y.

Radiad Service, 154 E. Erie St., Chicago,

Howard Ave,,

111
Radio Receptor Co., 251 W. 19th St.,
N. Y

New York, .

Radolek Co., 601 W. Randolph St., Chi-
cago, Il

Rauland Corp., 3333 Belmont Ave., Chi-
cago, Il

(See Advertisement I’age 128)
Ray—g{abYL Ine.,, 211 Railroad Ave., Elmira,

RCA Mfg. Co., Camden, N. J.

Regal Amplifier Mfg. Corp., 14 W. 17 St,,
New York, N. Y.

Setchell-Carlson, Inc., 2233
Ave., St. Paul, Minn.

Sillecox Radio & Television Corp., 60 Wall
Tower, New York, N. Y.

Skaggs Transformer Co., 5894 Broadway
Los Angeles, Cal. '

Stromberg-Carlson Telephone Mfg. Co.
100 Carlson Rd., Rochester, N. Y.

Sundt Engineering Co., 4757 Ravenswood
Ave., Chicago, Ill

Technical Products International, 135
Liberty St., New York, N. Y.

Transformer Corp. of America, 69 Woos-

_ ter St., New York . .

Triumph Mfg. Co., 4016 W, Lake St,
Chicago, Ill.

Universal Microphone Co., Centinela at
Warren Lane, Inglewood, Cal.

Vibraloc Mfg. Co., 1273 Mission St., San
Francisco, Cal.

Webster-Chicago Corp.,, 5622 Blooming-
dale Ave., Chieago, Ill.

(See Rauland Corp.)

Webster Electric Co., DeKoven Ave.
Clark St., Racine, Wis.

Western Electric Co., 300 Central Ave.,
Kearny, N. Y.

Western Sound & Electric Laboratories,
Inc.,, 311 W. KXilbourn Ave.,, Mil-
waukee, Wis.

Wilcox Electric Co., 40th & State Line,
Kansas City, Mo.

PUBLIC ADDRESS SYSTEMS—see
Systems, Complete Sound

University

Tape

CELLULOSE TAPE

Minnesota Mining & Mfg. Co., 900
Fauquier Ave., St. Paul, Minn.
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Tape

(continued)

COTTON or SILK TAPE

Anchor Webbing Co., 1005 Main St., Paw-
tucket, R. | .
Carolina Narrow KFabvic Co., 1036 XN.
Chestnut 8t.,, Winston-Salem. N. C
Lilizabeth Webbing Mills, Pawtucket, R. I.
General Klectric Co., Schenectady, N. Y.
ltope Webbing Co., Providence, 1. 1.
Insulation Manufacturers Corp.,, 565 \W.
Washington Blvd., Chicago, Il
Krout & Fite Mfg. Co., Allegheny Ave. &
lameral St., Philadelphia, ’a.
Lambeth Pope Corp., New Bedtord, Mass.
Linton & Bro., liorace, 3081 Ruth St.,
Philadelphia, Pa.
Priscilla Braid Co., 1309 Broad St., Cen-
tral Falls, R. T. )
Sidebotham, Inc., John, 4317 Griscom St.,
(Frankford) Philadelphia, I’a.
Southern Weaving Co., Greenville, S. C.
Westinghouse Eleetric & Mfg. Co., East
Pittsburgh, Pa.

VARNISHED TAPE

Acme Wire Co., 1255 Dixwell Ave., New
tlaven, Counn

Brand & Co., William, 276 Fourth Ave.
New York, N. Y

Continental-Diamond 1'ibre Co., 13 Chapel
St., Newark, Del

General Electric Co., Appliance and JMler-
chandise Dept., BDridgeport, Conn.

Irvington Varnish & Insulatorr Co., 10
Argyle Terruce, lrvington, N. J

Mica Insulator Co., 200 Varick St., New
York, N. Y

Nepperhan Sales Co., 175 Fifth Ave, New
York, N. Y. (Sole Distributors for
Vap-O-Lite Products Co., Astoria
N. Y

New Jersey Wood TFinishing Co., Elec-
trical Insulation Dept.,, Woodbridge,
N. J

Pearce Co.,, R. T.,, 235 Scott Blvd., Cov
ington, Ky

Respro, Inec, Wellington Ave. Cranston,
R 1

Standard Insulation Co., 74 Paterson Ave.,
East Rutherford, N. J

Sullivan & Sons Mfg. Co., J., 2224 N.
Ninth St., Philadelphia, Pa

Vap-O-Lite Products Co.—see Nepperhan
Sales Co.

Westinghouse Electric & M(fg. Co., East
Pittsburgh, Pa

Terminals and Strips

fee I'osts, Binding

Testers

BATTERY TESTERS

Burton-Rogers Co., 837 Boylston St.
Boston, Mass. (Sole Distributors for
Hoyt Electrical Instrument \Vorks
Boston, Mass.)

Clough-Brengle Co., 5501 Broadway, Chi-
cago, TlL

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Hoyt Electrical Instrument Worlis—see
Burton-Rogers Co

Precision Thermometer & Instrument Co.,
1434 Brandywine St, Philadelphia,

Pa.
Rascher & Betzold, 835 Orleans St., Chi-
cago, 111

Rieker Instrument Co., 1919 Fairmount
Ave., Philadelphia, Pa.

Ruth Class Div.,, Kimble Glass Co., Con-
shohocken, Pa.

Testrite Instrument Co.,, 57 E. 11th St.
New York, N. Y

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J

CONDENSER TESTERS

Aerovox Corp., New Bedford, Mass.

Clough-Brengle Co., 5501 Broadway, Chi-
cago, 111

Cornell-Dubilier  Electric Corp., 1000
Hamilton Blvd, South Plainfield,
N. J

Deutschmann Corp., Tobe, Canton, Mass.

Industrial Instruments, Inc.,, 156 Culver
Ave., Jersey City, N.

Jackson Electrical Instrument Co., 129
Wayne Ave., Dayton, Ohio

Potter Co., 1950 Sheridan Rd., North Chi-
cago, Il

RCA Mfg. Co.,, Camden, N. J.

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Weston Klectrical Instrument Corp., 614
Frelinghuvsen Ave., Newark, N. J.
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ELECTRICAL METER TESTERS

American Automatic Eleetric Sales Co.,
1033 W. Van Buren St, Chicago, Il

Associated Research, Inc., 431 8. Dear-
horn St., Chicageo, 1.

Biddle Co.,, James (. 1213 Arch St.,
Philadelphia, Pa.

Clough-Brengle Co., 5501 Broadway, Chi-
cago, 1l

Deutschmann Corp.,, Tobe, Canton, Muss.

Bastern Specialty Co., 3619 N. [ighth
St., Philadelphia, I'a.

ICleetrical Iacilities, Inec., 4224 Ilolden
St.,, Oakland, Pa.

Ierris Instrument Corp., Boonton, N. J.

General Ilectric Co., Schenectady, N. Y.

Industrial Instruments, Ine., 156 Culver
Ave., Jersey City, N. J

McFarlin Co., 29 \W. Marion Ave., Youngs-
town, Ohlo

Measurements Corp.., Beonton, N. J.

RCA Mfg, Co., Camden, N. J

Rubicon Co., 29 N. Sixth St Philadelphia,
Pa.

Sensitive Research Instrument Corp., 4545
Bronx Bivd., New York, N. Y.

Shalleross Mg, Co., 10 Jackson Ave, Col-
lingdale, Pa.

States Co., 1Y New Park Ave.,, Hartford,
Conn

Weston [Electrical Instrument Corp., 614
Frelinghuy.en .\ve., Newark, N. J.

FIKLD STHENGTH MEASK RING
TESTERS—nee Testers, [Llectrical
Meter

GROUND RESISTANCE TESTERS
—x~ece Testern, Electrical Jleter

HEARING TESTERS

Aurex Corp.,, 1115 N. Franklin St., Chi-
cago, Il

Grayvbar Electric Co. Lexington Ave. at
43rd St.,, New York. N. V. (Sole Dis.
tributors for \Western Illectric Co.,
New York. N. Y

Maico Co., Inc., 2632 Nicollet ve., Min-
neapolis, Minn

MclKesson Appliance Co., 2226 Ashland
Ave., Toledo, Ohio

Sonotone Corp., Elmsford, N. Y.

Stoelting Co., C. H., 424 N. Homan Ave.
Chicago, 11l

Western Electric Co—see Gravbar Elec-
tric Co.

HIGH VOLTAGE TESTERS
American Transformer Co., 178 Emmet

St.,, Newark, N. J

\ssociated Research, Ine, 431 S. Dear-
born_ St., Chicago, IlL

General Electric Co., Schenectady, N. Y.

Ideal Commutator Dresser Co., 1631 Park
Ave., Sycamore, |1l

Miller Co., Bertrand F. Trenton, N. J,

Raytheon Mfg. Co., Waltham, Mass.

Roller-Smith Co., Bethiehem. Pa.

States Co., 1Y New Park Ave., Harvtford,
Conn.

United Transformer Corp., 150 Varick St.,
New York, N. Y.

Weston Rlectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

INSULATION TESTERS

Associnted Kesearch, 431 South Dearbarn
st.. Chicago, 111,
(See Advertisement Page 143)

MAGNETIC TESTERS and TESTING
MACHINES

Annis Co, R. B, 1505 E. Michigan St.,
Indianapolis, Ind.

Associated Research, Inc, 431 S. Dear-
born St., Chicago, I1II

Baird Associates, 20 Palmer St.,, Cam-
bridge, Mass.

Comimercial Engineering Laboratorics,
1612 Woodward Ave., Detroit, Mich.

General Electric Co., Schenectady, N. Y.

Magnetic Analysis Corp., 42—-44 12th St.,
Long lIsland City, N. Y.

Pioneer Instrument Div. of Bendix Avia-
tion Corp., Bendix, N. .J.

Rawson Ilectrical Instrument Co., 102
Potter St., Cambridge, Mass.

RuhiIc)on Co.,, 29 N. Sixth St., Philadelphia
a.

RADIO SET TESTERS—see Analyz-
er8, Radio Set

TUBE TESTERS

Associated Researech, Inc., 431 S. Dear-
born St., Chicago. TII.

Clough-Brengle Co., 5501 Broadway, Chi-
cago, Ill.

Dayco Radio Corp., 915 Valley St., Day-
ton, Ohio

General RElectric  Co., Appliance and
Merchandise Dept., Bridgeport, Conn.

1341-1342 BUYERS' GUIDE for the

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Jackson Klectrical Instrument Co., 129
Wayne Ave.,, Dayton, Ohio

Phileo Radio & TTelevision Corp., Tioga
& € Sts, Philadelphia, Pa.

Precision Apparatus Co., 647 Kent Ave.,
Brooklyn, N. Y.

Precision Resistor Co., 334 Badger Ave.,
Newark, N. J.

Radio City DProducts Co., 88 Park P1,
New York, N. Y.

RCA Mfrg. Co., Camden, N. J.

Readrite Meter Works, College Ave.,
Bluffton, Ohio

Simpson  Klectrie Co., 5218 W. Kinzie
St., Chicago, Il

Standard Technical Devices, Inc., 3008
Ave. M, Brooklyn, N. Y.

Sll[)l'(\'{l!le Instruments Corp., Greenwood,
Miss.

Triplett Eleetrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, 111,

Webber Co., Karl, 4358 W. Roosevelt Rd.,
Chicago, IIl.

Weston Ilectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

Thermocouples

VACUUM THERMOCOUPLES

American  Electrical Sales Co., 67 E.
Eighth St.,, New Yeork, N, Y.
Bristol Co. Waterbury, Conn.
Callite Tungsten Corp., 514 39th St., Union
J

City, N. J.

Cambridge Instrument Co., Grand Central
‘I'erminal, New York, N. YV

IFField Electric Instrument Co., 2258 Mor-
ris Ave.,, New York, N. Y.

General Electrie Co., Schenectady, N. Y.

General Radio Co., 30 State St. Cam-
bridge, Mass.

Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributors for Western Electric Co.,
New York, N. Y.)

Hickok [lectrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Rawson Electrical Instrument Co., 102
Potter St, Cambridge, Mass.

Sensitive Research Instrument Co., 4545
Bronx Blvd.,, New York, N. Y.

Western Electric Co.—see Graybar Elec-
tric Co.

Xervac Instrument Co., 9 New Park Ave.,
Hartford, Conn.

Timers

AUTOMATIC CYCLE TIMERS

American Gas Accumulator Co., Electri-
cal Div., Elizabeth, N, J.

Autocall Co., Shelby, Ohio

Automatic Temperature Control Co- 33
I2. Logan St., Philadelphia, Pa.

Betts & Betts Corp., 551 W. 52d St.,
New York, N. Y.

Bristol Co., Waterbury, Conn.

Brown Instrument Co., 4428 Wayne Ave.,
Philadelphia, Pa.

Controls, ™, Towaco, N. J.
Cramer Co., R, W, Centerbrook, Conn.
(See Advertisement PPuge 116)
Eleetric Switch Corp., 14th at Union St.,
Columbus, Ind.

Foxhoro Co., Neponset .Ave., Foxboro,
Mass.

Hanlon-Waters, Inec., Tulsa, Okla.

Industrial Instrument Co., 2249 14th St.,
S. W., Akron, Ohio

Luxt{vol YCo., 54 W. 21st St., New York,

Minneapolis-Honeyvwell Regulator Co.,
2712 Fourth Ave., S, Minneapolis,
Minn.

Paragon Electric Co.,, 37 W. Van Buren
St., Chicago, Il1.

Penn Electric Switch Co., Goshen, Ind.

Sangamo Electric Co., Springfield, I}

Stromberg Electric Co., 233 W. Erie St.,
Chieago, IlIL

Tagliabue Mfg. Co., C. J.,, Park & Nos-
trand Aves., Brooklyn, N. Y.

Taylor Instrument Companies, 100 Ames
St., Rochester, N. Y.

Thomas Clocks, Seth. Div. General Time
Instruments Corp., S. Main St.,
Thomaston, Conn.

Thompson Clock Co.,, H. C, 38 IFederal
St., Bristol, Conn.

Walser Automatic Timer Co., 420 Lexing-
ton Ave.,, New York, N. Y.

‘Warren Telechron Co., 252 Main St., Ash-
land, Mass.

Western Electro-Mechanical Co., 300
Broadway, Oakland, Cal.

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.
Wheelco Instruments Co., 2001 S. Halsted

St., Chicago, I1Il.

Zenith Electric Co., 845 S. Wabash St.,

Chicago, Ill.
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LECTRONIC and ALLIED INDUSTRIES

AUTOMATIC INTERVAL TIMERS

American Gas Accumulator Co., Electrical
Div., Elizabeth, N. J

Anierican Timer Corp., Geneva, Il

Automatic Electric Mfg. Co., 729 S.
Front St.,, Mankato, Minnu.

Automatic Temperature Control Co., 33
E. Logan St.,, Philadelphia, Pa.

Betts & Betts Corp 551 W. 52d St., New
York, N.

Bristol Co., \Vatelbury, Conn.

Controls, Inc., Towaco, N. J.

Craumer Co.,, R. W, Centerbroolk. Conn.
(See Advertisement Page 116)
Dunn, Inc., Struthers, 1315 Cherry St.

Philadelphia, Pa.

Edison Electrical Contrels, 51 Lakeside
Ave.,, West Orange, N. J.

Electric Switch Corp., 14th at Union St.,
Columbus, Ind.

Fink- Ro;elle\e Co., 109 . 64th St., New
Yor

Foxboro Co., \eponset Ave., Foxboro,
Mass.

Frober-Faybor Co., Chagrin Falls, Ohio

General Electric X-Ray Corp.,, 2012
Jackson Blvd., Chicago, Il

Glogau & Co.,, Rand McNally Bldg,
C]ucaf*o, Ill

Guardian Electric Mfg. Co.,, 1627 W. Wal-
nut St., Chicago, Il

Industrial Engineering Corp., Evansville
Ind.

Industrial Timer Corp,,
Newark, N. J.

(See Advertisement Page 156)

Lektra Laboratories, Ine., 30 I Tenth
St., New Yorlk, N. Y.

Luers, 7. Milton, 12 Pine St.,, Mt. Clem-
ens, Mich.

Minneapolis-Honeywell Regulator Co.,
2712 Fourth Ave., S., Minneapolis,
Minn.

37 W.

Paragon Electrlc Co
St., Chicago, IlI )

Perfex Corp 415 W. Oklahoma Pl., Mil-
waukee. Wis.

Production Instrument Co., 710 W. Jack-
son Blvd., Chicago, IlL

Standard Electrlc Time Co., 89 Logan
St., Springfield, Mass. .

Strombera Electric Co., 233 W. Erie St.,
Chicago, IIL

Tagliabue Mfg. Co., C. J., Park & XNos-
trand Aves., Brool\]yn, N. Y.

Thomas Clocks, Seth, Div. General Time

117 ¥dison PIL.,

Van Buren

Instruments Corp S. Main St
Thomaston, Conn
Thompson Clock Co, H. C., 38 Federal

St., Bristol, Conn.

Walser Automatlc Timer Co., 420 Lex-
ington Ave., New York, N. Y.

Warren Telechron Co. 952 Main St.,
Ashland, Mass. ;

Zenith Eleetric Co., 845 S. Wabash St,
Chicago, Il

AUTOMATIC RESET TIMERS

American Gas Accumulator Co., Electri-
cal Div., Blizabeth, N+ J.

Automatic Electric Mfg. Co., 729 S. Front
St., Mankato, Minn.

Automatlc Temperature Control Co, 33
E. Logan St, Plnladelphla, Pa.
Betts & Betts Corp 551 W. 52d St., New

York, N. Y.
Bristol Co., Waterbury, Conn.
Cramer Co., R. W,, Centerbrook. Conn.
(See Advertisement Page 116)
pDunn, Inc., Struthers, 1315 Cherry St.,
Philadelphia, Pa.

Tdison Eleetrical Controls, 51 Lakeside
Ave.,, West Orange, N. J.

Guardian Electric Mfg. Co., 1627 W. Wal-
nut St., Chicago, 111

JMasan-Neilan Regulator Co., 1190 Adams
St., Boston, Mass.

Paragon Electric Co., 37 W, Van Buren
St., Chicago, Ill.

Productlon Instrument Co., 710 W. Jack-
son Blvd., Chicago, TII.

Stromberg Electric Co., 233 W. Erie St,
Chicago, Tl

Tagliabue Mfg. Co., C. J., Park & Nos-
trand Aves., Brook]vn N. Y.

Taylor Instrument Compames, 100 Ames
St.,, Rochester, N.

Warren Telechron Co., 252 Main St., Ash-
land. Mass.
Zenith Electric Co., 845 S. Wabash St,

Chicago, TIl.

AUTOMATIC SPOT WELD TIMERS

Allen-Bradley Co., 1326 S. Second St,
Milwaukee, Wis.

American Gas Accumulator Co., Electrical
Div., Elizabeth, N. .

Cramer (‘o, R. W., Centerbrook, Conn.

(See Advertlspment Page 116)

Cutler-Hammer, Inc, 1401 W. St. Paul
Ave., Milwaukege, Wis.

Electric Controller ‘& Mfg Co., 2701 E.
79th St., Cleveland, Ohio

General Electrlc Co,, Schenectady, N. Y.

United Cinephone Corp., Torrington,
Conn.
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T-Pads

T-PADS

General Radio Co.,, 30 State St.,
bridge, Mass.

Dave'{; Co., The, 158 Summit St., Newarlk,

Teeh lqlba. 7 Lincoln St.,

Cam-

Jersey Uity,

.l
(See Advertisement Page 116)

Transformers

CURRENT TRANSFORMERS

Acme Electric & Mfg. Co., 16 Water St
Cuba, Y.

Allied Radio Corp.,
Blvd., Chicago, Il

American Transformer Co.,, 178 Fmmet
st., Newark, N. J.

(See Advertisement Page 69)

Anplifier Co. of America, 17 W. 20th St.
New York, N. Y

Arlavox Mfg. Co., 430 S. Green St., Chi-

833 W. Jackson

cago, Il

Chicago Transformer Corp., 3501 W. Ad-
dison_St,, Chlcago 111

Davis & Co., Dean W , 549 W. Fulton St.
Clncago 111,

De Vry Corp, 1111 Armitage Ave., Chi-
cago, Tl

Dongan Electric Mfg. Co., 2987 Franklin
St.. Detroit, Mich.
Deoyle, Inc., James W,
t., Chicago, IIl.
(See Advertisement Puge 1[49)
Eastern Specialty Co., 3619 XN. ICighth
St., Philadelphia, Pa.
Electrical Facilities, Inec., 4224 Holden St.
Oakland, Cal.
Ferranti Electrie, Ine., 30
Plaza, New York, N. Y.
(See Advertisement Puge 115)
Freed Transformer (Co., 72 Spring St.,
New York, N. Y.
General Controls Co., 801 Allen Ave,
Glendale, Cal.
General Transformer Corp., 1250 W. Van
Buren St., Chiecago, IIl.
Hadley Co., Robert M., 711 E. 61lst St.,
Los Angeles, Cal.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, Il
International Transformer Co.,, 17 W.
20th St., New York, N. Y.
Jefferson Electric Co., Bellwood, Til.
Kenyon Transformer Co., 810 Barry St.,
New York, N, Y
(See Advertisement Page 128)
Magnetic Windings Co., 16th & Butler
Sts., Easton, Pa.
168th St

Marine Radio Corp.,, 117
Jamaica, N. Y

New York Transformer Co. 480 lexing-
ton Ave.,, New York, N. Y.
(See Advertisement Page 1235)

Norwalk Transformer Corp., South Nor-
wallk, Conn.

Oxfeord-Tartak Radio Corp., 915 W. Van
Buren St.,, Chicago, TIL.

Phileo Radio & Television Corp., Tioga &
C Sts.,, Philadelphia, Pa.

Radio Receptor Co., 251 W. 19th St., New
York, N. Y.

RCA Mfg. Co.,, Camden. N. J.

Rubicon Co., 29 N. Sixth St., Phila-
delphia, Pa.

Skaggs Transformer Co.,, 5894 Broadway,
Los Angeles, Cal.

Sola Electric Co., 2525 Clybourn Ave.
Chicago, IIl.

Standard Transformer Corp., 1500 N. Hal-
sted St., Chicago, IIL

Superior Electric Co., 32 Harrison St.
Bristol. Conn.

Thordarson FEleetric Mfg. Co.,
Huron St.,, Chicago, IlI.
(See Advertisement Page 111)

Tilton Electric Corp., 15 E. 26th St.,, New
York., N. Y.

United Transformer Corp., 150 Varick St.
New York, N. Y.

Utah Radio Products Co., 820 Orleans St.,
Chicago. TIL

Western Electro-Mechanical Co.,, 300
Broadway, Oakland, Cal.

311 N. Desplaines

Rockefeller

500 W,

INSTRUMENT TRANSFORMERS

Allis-Chalmers Mfg. Co., Milwaukee, Wis.

Ameriean Transformer Co., 178 Emmet
~t.,, Newark, N. J.

(See Advertisement Page 69)

Condit Works, Allis-Chalmers Mfg. Co.
Hyde Park Station, Boston, Mass.

Duncan Electric Co.,, 244 S. Third St.,
Lafayette, Ind.

Electrical Facilities, Inc., 4224 Holden St.,
Oakland, Cal.

Erie Electric Co.,, 124 Church St., Buffalo.
N. Y. v

Esterline-Angus Co., (Speedway City)
Indianapolis, Ind. .

Gardner Electric Mfg. Co.,, 4227 Hollis
St., Emeryville, Cal.

General Rlectric Co., Schenectady, N. Y.

H D Electric Co, 100 Monroe St.,
Chicago, Il

Johnson Co., E. F., Waseca, Minn.

Newark Transformer Co., 17 Frelinghuy-
sen Ave.,, Newark, N J.

Niagara Rlectric Improvement Corp., 122
E. 42d St, New York, N :

Roller-Smith Co., Bethlehem, .

Sangamo Electriec Co., Springfield, JH.

Sparkes Mfg. Co., 318 Jetferson St., New-
ark, N. J.

Standard Transformer Co., 140 Dana St.,
N.E., Warren, Ohio

States Co., 3 New Park Ave., IIartford,
Conn.

Surges Electric Co., 101 . Seeboth St.,
Milwaukee, Wis.

Uptegraff Mfg. Co.,, R. B, Scottduale, Pa.

Wagner Electric Corp., 6400 Plymouth
Ave., St. Louis, Mo.

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

Weston Electrical Instrument Corp., 614
Frelinghuvsen Ave.,, Newark, N. J.

1. F. TRANSFORMERS

Aladdin Radio Industries, I[ne., 468 W.
Superior St., Chicago, Ill.

Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Iil.

American Transformer Co.,
St.. Newurk, N J.

(Nee Advertisement Page 6G9)

Anaconda Wire & Cable Co., 25 Broad-
way, New York, . Y.

Automatic Windings Co.,
Ave., llast Passaic, N. .J.

D-X Radio Products Co., 1575 Milwaukee
Ave., Chicago, TIl.

General Mfg. Co.,, 1255 S. Michigan Ave.,
Chicago, TII.

General Wmdmg Co, 254 W. 31st St.,
New York,

Guthman & Co E I 400 S. Peoria St.
Chicago, Il]

Hammarlund Mfg. Co, 424 W. 33d St.
New York, N. Y.

Hollywood Transformer Co. 645 N.
Martel Ave., Los Angeles, Cal.

Meissner Mfg. Co., Mount Carmel, Ill.

Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.

Miller Co‘, J. W, 5917 S. Main St., Los
Angeles, Cal.

Muter Co., 1255 S. Michigan Ave., Chi-
cago, Ill.

National Co., 61 Sherman St., Malden,
Mass.

Philco Radio & Television Corp., Tioga &

Sts.,, Philadelphia, Pa.

178 Emmet

900 Passaic

Radex Corp.,, 1733 Milwaukee Ave., Chi-
. _cago, TIL

Sickles Co., . W, 165 Front St., Chico-
pee, Mass.

Teleradio Engineering Corp., 484 Broome
St., New York, N. Y.

Triumph Mfg. Co, 4017 W. Lake St,
Chicago, Ill

RECEIVER AUDIO & POWER
TRANSFORMERS

Acm% E‘lectrlc & Mfg. Co., 16 Water St.,

uba, XN.

American Trwnsformer Co., 178 Emmet
St.. Newark, N, J.

(See \dve rtlsement Page 69)

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

Audio Development Co., 123 Bryant Ave.,
N., Minneapolis, Minn.

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Towa

De Vry Corp., 1111 Armitage Ave., Chi-

. _cago, IIL
Division Coil Co., Calledonia, N. Y.

Doyle, Ine., James W., 311 N. Desplaines
St., Chicago, [l
(See Advertisement Page 149)
Ferranti Electric, Inc., 30 Rockefeller
Plaza, New York, N. Y.
(See \dverr,lsement Page 115)

Freed Transformer Co., 72 Spring St.,
New York, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

General Transformer Corp., 1250 W. Van
Buren St., Chicago, TN

Hadley Co., Robert M., 711 E. 61st St.,
Los Angeles, Cal.

Halldorson Co., 4500 Ravenswood Ave.,
Chicago, 1.

International Transformer Co 17 W.
20th St.,, New York, N

Jefferson Electric Co., Bellwood Imn.

Kenyon Transformer Co., 840 Barry St.,
New York, N.

Magnetic Windings Co 16th & Butler
Sts., Easton, Pa.

Marine Radio Corp., 117 168th St.,
Janmraica, N. Y.

New York ’I‘ranﬁformer Co., 480 Lexing-
ton Ave.,, New York, N. Y.
(See Advertlsement Page 125)

Norwalk Transformer Corp., South Nor-
walk, Conn,

(See Advertisement Page 80)
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Transformers

RECEIVER AUDIO & POWER
TRANSFORMERS (continued)

Phelps Dodge Copper Products Corp., 40
Wall St, New York, N. Y

Radex Corp.,, 1733 Milwaukee Ave.
Chicago, 11l )

Raytheon Mfg. Co., 190 Willow St
Waltham, Mass.

Skaggs Transformer Co., 5894 Broadway,
Los Angeles, Cal .

Standard Transformer Corp., 1500 N.
Halsted St., Chicago, Il )

Superior klectric Co., 32 Harrison St.,
Bristol, Conn.

Thordarson Electric Mfg, Co., 300 W,
Huron St,, Chicago, 11,
(See Advertisement age 111)

Utah Radio Products Co., 820 Orvleans
St., Chicago, 1l

TRANSMITTER TRANSFORMERS

Amervican Transtformer Co., 178 IKmmet

St., Newark, N, J.
(See Advertisement Page 69)

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

Collins Radio Co., 2920 First Ave., Cedar
Radips, Iowa )

Coto-Coil Co., 71 Willard Ave., Provi
dence, R. I )

Doyle, Inc., James W,, 311 N. Desplaines
St., Chicago, Il

Freed 'JlanSf()HI]EI Co., 72 Spring St.,
New York, N.

Hadley Co., TRobert ‘V[ 711 E. 61st St.
Los Angeles Cal.

Ilalldorson Co., 4500 Ravenswood Ave.
Chicago, 111 )
Insuline Corp. of America, 30-30 XNorth-

rn Bivd., Long Island City, N. Y
Jetlerson Rlectric Co., Bellwood, Il
Kenyon Transformer Co.,, 810 Barry St

New York, N. Y.

(See Advertisement Page 128)
Marine Radio Corp., 117 168th St

Jamaica, N. Y
Norwalk Transformer Corp., South Nor-

walk, Conn.

(See Advertisement Page 80)
Radio Receptor C 251 W. 1yth St

New York, N.

Raytheon Mfg. Co., 190 Willow St

Waltham, Mass.

RCA Mfg. (Co., Camden, N. .J.
Skaggs Transformer Co., 5894 Broadway,

Los \ngeles, Cal.

Standard Transformer Corp., 1500 N.
tHalsted St., Chicago, ITII.
Thordarson KElectrie Mig. Co., 3500 W.

Huron St., Chicago, 111

(See Mdvertisement Page 1L1L)
United Transtormer Corp., 150 Varick St

New York, N, Y.

Utah Radio Products Co., 820 Orleans

St., Chicago, 111,

VOLTAGE REGULATING TRANSFORMERS

Acme Flectrie & Mfg., Co., 16 Water St.,
Cuba, N. Y.
(See Advertisement Page 131)
Allied Radio Corp., 833 W. Jackson Blvd.,
Chicago, Iit
American Transformer Co., 178 Emmet
St., Newark, N. J.
(See Advertisement Page 69)
Amplifier Co. of America, 17 W. 20th St.,
New York, N. Y
Audio Development Co., 123 Dryant Ave.,
N., Minneapolis, Minn. )
Clark Controller Co., 1146 . 1524 St.,
Cleveland, Ohio
I'reed Tmnsfonner Co., 72 Spring St
New York, N
General Tndnstmmex Corp., 1250 W. Van
Buren St., (Chicago, IIl.
Hadley Co., obert M., 711 E. 61st St.,
Los Angeles, Cal.
Halldorson Co., 4500 Ravenswood Ave.,
Chicago, 11l
International Transformer Co., 17 W.
20th St., New York, N. Y.
Marine Radio Corp., 117 168th St.,
Jamaica, N. Y.
Neorwalk Transformer Corp., South Nor-
walk, Conn.
(See Advertisement Page 80)
Raytheon Mrg., Co.,, 190 VWillow St.,
Waltham, Mass.
(See Advertisement Page 122)
RCA Mfg. Co.,, Camden, N. J.
Skaggs Transformer Co., 5894 Broadway,
L.os Angeles, Cal.
Sola  Eleetrie Co., 2525 Clybourn Ave,,
Chicago, I,

(Sce Advertisement Page 139)
Standard ISlectrical Products Co., 417
First Ave., N., Minneapolis, Minn.
Standard Transformer Corp., 1500 N.

Halsted St., Chicago, Ill
Superior Electrie Co.,, 32 Harrison St
Bristol, Conn.
(See Advertisement Page 137)

186

Thordarson Eleetrie Mfg., Co., 500 W,
luron St., Chicago, X1,
(See Advertisement Page 111)
United Transformer Corp., 150 Varick St.,
New York, N. Y
Ward Leonard Electric Co 32 South St.,
Mount Vernon, XN.

Transmitters

AIRCRAFT TRANSMITTERS

Air Radio & Instrument Co., 5214 W. 63d
St., Chicago, 111

Aircraft RRadio Corp., Boonton, N. J.

Airplane & Marine l)uecllon [‘m(L r Corp.,
Cleartield, Pa

Bendix Radio Corp., 920 E. Fort Ave.,
Baltimore, Md.

Collins Radio Co., 2920 Iirst Ave., Cedar
Rapids, Jo\va

Doolittle Radio, Inc, 7421 . Loomis
Blvd., Chicago, 1ll.

Federal T'elegraph Co., 200 Mt. Pleasant
Ave., Newarlk, N. J.

Galvin Mfg. Corp., 4545 Augusta Bilvd.,
Chicago, 11l

Graybar Rlectric Co., Lexington Ave. at
43d St.,, New York, N. Y (Sole
Distributors for Western Electric
Co., New York, N. Y.)

Hallicraftters, Ine., 26011 S. Indiana Ave,,
Chicago, 11,

(Nee Ndvertisement Page §1)

Harvey-Wells Communications, Inc,
b()ulhhn(lge, Mass.

International Telephone Development Co.,
137 Varick St, New York, N. Y.
Lear Aviation, Inc, Dayton Municipal

Airport, bayton, Ohio
Link, Fred M., 125 W. 17th St.,, New

York, N. .
National Co., 61 Sherman St., Malden,
Mass.

Radio  Fre quency Laboratories, Ine.,
Boonton, N.
Radio Navngatlonal Instrument Corp.,
500 [ifth Ave., New York, N. Y.
Radio Receptor Co., 251 W 19th St.,
New York, N. Y

RCA Mfg Co, Caniden, N. J.

Sparks-Withington Co., North St., Jack-
son, Mich.

Taylor Airphone Produets, Inc.,, Municipal
\irport, Long Beach, Cal

Transmitter Iquipment Mrg. Co., 130
Cedar St., New York, N. Y.

Western Bleetric Co. -see Graybar Elec-
tric Co.

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

Wileox Eleetric Co.,, 40th & State Line,
Kansas City, Mo

COMPLETE UNIT TRANSMITTERS

Barker & Williamson, Ardmore, Pa.

Bendm Radio Corp., 920 K. Fort Ave.,
Baltimore, Md.

Bud Radio, Inc, 2118 E. 55th St., Cleve-
land, Olno

Collius Radio Co.,, 2920 FKirst Ave., Cedar
Rapids, Iowa

Doolittle Radio, Ine., 7421 S. Loomis
Blvd., Chicago, Ill

Federal Telegraph Co., 200 Mt. Pleasant
Ave., Newark, N. J.

Galvin Mfg. Corp., 4515 Augusta Blvd,
Chicago, 111

Gates Companies, Quincy, Il

General Eleetric Co. 1  River Road,
Schenectady, N. Y.

Graybar Electric Co., IL.exington Ave. at
43d St., New Yorl(, N. Y. (Sole Dis-
tributor for Waestern Iclectric Co.,
New York, N. Y.)

Hallicrafters (n, 2611 Indiana Ave., Chi-
cago, Xil.

(See Advertisement Page 81)

Harvey-Wells Communications, Inc.,
Southhndge Mass.

Johnson Co., K. F¥., Waseca, Minn.

Kaar IEngineering (To., 619 Emerson St.,
Palo Alto, Cal.

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

Millen Mi;., Co James, 150 Exchange St.,
Malden, Mass.

Radio lingineering Laboratories, Inc.,
35-54 36th St., Long Island City,
N. Y.

Radio Receptor Co, 251 W. 19th St
New York, N.

Radio Transceiver Laboratoxles, 120-03
Jamaica Ave., Richmond Hill, N. Y.

RCA Mfg. Co., Camden, N. J.

Se lect(u ‘\Ilg Corp., 30 W. 15th St., New
Yo Y.

Skmer }L-ctnr R., St. Paul Hotel, St.
Paul Minn,

Smith Co, Maxwell, 1027 N. Highlands
Ave.,, Hollyvwood. Cal.

Taylor Tubes, Inc., 2341 Wabansia Ave.,
Chicago, 1I1.

Transmitter XEquipment Mfg. Co., 130
Cedar St., New York, N. Y.

Western Electrie Co.—see Graybar Elec-
tric Co.

1341-1942 BUYERS' GUIDE for the

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

Wilcox Itlectric Co, 40th & State Line,
Kansas City, Mo.

FACSIMILE TRANSMITTERS

Fineh Telecommunications, Inc., Passaic,
N.
RCA Mfg. Co., Camden, N. J.

FM TRANSMITTERS

Galvin Mfg. Corp., 4545 Augusta Blvd.
Chicago, Il

General Eleetric Co, 1 River Rd., Schen-
ectady, N. Y.

Graybar Electuc Co., Lexington Ave. at
43@ St, New York, N. Y (Sole
Distributors for Western Electric

. Co.,, New York, N. Y.)

Link, ¥red M. 125 W. 17th St, New
York, N. Y

Radio l"ngmeenng Laboratories, Inc.,
{a 54 36th St, Long Island Clty,

Radio Receptm Co., 251 W. 19th St., New
York, N. Y.

RCA Mig Co., Camden, N. J.

Western Hlectric Co.—see Graybar Elec-
triec Co.

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

MARINE TRANSMITTERS

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa

Federal Telegraph Co., 200 Mt. Pleasant
Ave., Newark, N. I,

Galvin JMfg. Coxp 4545 Augusta Blvd,,
Chicago, 11l

Gates Companies, 200 Block Hampshire
St., Quiney, 1.

Graybar Ilectric Co Lexington Ave. at
43d St., New York. N, Y. (Sole
Distnbutons for Western Electric
Co., New York, N. Y.)

Hallicrafters Co., 2(:11 ]ll(llﬂ,ll«l Ave., Chi-
cago, .

(See Advertisement Page 81)

Harvey-Wells Communications, Inc.,
Southbridge, Mass.

International Telephone Development Co.,
137 Varick St, New York, N. Y.

Kaar Engineering Co 619 Emerson St.,
Palo Alto, Cal.

Link, Fred M., 125 W. 17th St., New

York, N. Y
National Co., 61 Sherman St., Malden,
Mass.

Radio Receptor Co., 251 W. 19th St.,
New York, N. Y

RCA Mifg. Co.,, Camden, N. J.

Transmitter REquipment Mfg. Co., 130
Cedar St., New York, N. Y.

Weqtter n (Ijﬂlectnc Co.-—see Graybar Elec-
ric 0.

MOBILE TRANSMITTERS
Gates Companies, 200 Block Hampshire

St., Quiney, I

Gra}bax Electric Co., Lexington Ave. at
134 St., New Yoxk N. Y. (Sole Dis-
tributor for Western Electric Co.,
New York, N. Y.)

Harvey-Wells Commumcatlons, Inc.,
SoutNoridge, Mass.

Link, Fred ’\I 125 W. 17th St, New
Yonk N.

Majestic ¥ adlo & Television Corp., 2600
W. 50th St., Chicago, .

Radio lun"meenng Laboxatories, Inc..
3\75 5‘4 36th St., TLong Island City,

Radio Transceiver Laboratories, 120-03
Jamaica Ave., Richmond Hill, N. Y.

RCA Mfg. Co., Camden, N. J.

Western é llectric Co—see Graybar Elec-
tric Co.

Wilecox 1Iilectric Co., 40th & State Line,
Kansas City, Mo.

POLICE TRANSMITTERS

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa

Federal Telegraph Co., 200 Mt. Pleas-
ant Ave,, Newark, N. J.

Galvin Mfg. Corp., 4545 Augusta Blvd.,
Chicago, 11l

‘Gates Companies, 200 Block Hampshire
St., Quincy, Ill

Gray bar Eleetric ¢ 0., Lexington Ave. at
43d St., New Yoxk N. Y. (Sole Dis-
tributor for Western Electric Co.,
New York, N. Y.)

Harvey-Wells Communications, Inc.,
Southbridge, Mass.

Kaar Ingineering Co., 619 Emerson St.,
Palo Alto, Cal.

Link, Fred M., 125 W. 17th St., New

York, N. Y.
National Co., 61 Sherman St., Malden,
Mass.

Radio Engineering Laboratories, Ipc.,
35-54 36th St.,, Long Island City,
N. Y.

June 1941 — ELECTRONICS
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ELECTRONIC and ALLIED INDUSTRIES

RCA Mfg. Co., Camden, N. J.
Stromberg-Carlson Telephone Mfg. Co.
100 Carlson Rd., Rochester, N. Y.
Transmitter Equipment Mfg. Co., 130

Cedar St., New York, N. Y.
Westter"n CElectric Co.—see Graybar Elec-
ric Co.

PORTABLE PICKUP TRANSMITTERS

Gates Companies, 200 Block Hampshire
St., Quincy, IlI

Radio Engineering Laboratories,. Inc.
35-54 36th St.,, Long Island City,

N. Y.
RCA Mfg. Co.,, Camden, N. J.

RELAY BROADCAST TRANSMITTERS

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Towa

General Electric €o., 1 River RA,
Schenectady, N. Y.

Harvey-Wells Communications, Inc.,
Southbridge, Mass.

Radio Engineering Laboratories, Inc.
35-54 36th St., Long Island City,

N. Y.
FICA Mfg. Co., Camden, N, J.

TELEVISION TRANSMITTERS

Du Mont Laboratories, Inc., Allen B, 2
Main Ave., Passaic, N. J.

Farngworth Television & Radio Corp,,
3700 Pontiac St.,, Fort Wayne, Ind.

General Electric Co., 1 River Rd., Sche-
nectady, N. Y.

RCA Mfg. Co.,, Camden, N. J.

Tubes

CATHODE RAY TUBES

American_Television Corp., ;130 W. 56th
St., New York, N. Y.

DuMont Laboratories, Inc., Allen B., 2
Main Ave., Passaic, N. .J.
Tfarnsworth Television & Radio Corp,,
3700 Pontiac St.,, Ft. Wayne, Ind
General Electric Co., Schenectady, N. Y.
Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
tributor for Waestern Electric Co.
New York, N. Y.)

Hygrade Sylvania Corp., 60 Boston St
Salem, Mass.

RCA Mfg. Co., Camden, N. J.

Vacutron, Inec., 20 W. 22d St., Arlington,

Va.
Western Electric Co.—see Graybar Elec-
ric Co.

CURRENT REGULATING TUBES (Ballast)

Allied Radio Corp., 833 W. Jackson Blvd,

Chicago, Il
Amplc;Irit% Co., 561 Broadway, New York,

Art Radio Corp., 115 Liberty St, New
York, N. Y.

Champion Radio Works, Div. of Con-
solidated Electric Lamp Co., Danvers,
Mass. ‘

Hytron Corp., & Hytronic Laboratories,
76 Lafayette St., Salem, Mass.

RCA Mfg. Co.,, Camden, N. J.

DIODE RECEIVING TUBES — 8Bee
Tubes, Receiving

DISCHARGE TUBES —see Tubes,
Industrial

FULL-WAVE RECTIFIER RECEIV-
ING TUBES—see Tubes, Receiving

GRID CONTROLLED RECTIFIER
TUBKS—see Tubes, Industrial

HALF-WAVE RECTIFIER RECE1IV-
ING TUBES—see Tubes, Receiving

HEARING AID TUBES

Hytron Corp. & Hytronic Laboratories,
76 Lafayette St., Salem, Mass.
Ken-l}ad Tube & Lamp Corp., Owensboro,

\y
Raytheon Production Corp., 55 Chapel St.,
Newton, Mass.
RCA M(ig. Co, Camden, N. J.
HIGH VACTUM RECTIFIER
TUBKS—see Tubes, Receiving

INDUSTRIAL TUBES

Amperex Electronic Products, 79 Wash-
ington St., Brookiyn, Y
Clark Controller Co., 1146 E. 52d St,
Cleveland, Ohlo )
Gontinental Electrio Co., 715 Hamllton
Si., Geneva, 1L
(See Advertisoment nge 130)
Riectrons, Inc., 127°Sussex Ave., Newark,

N, J.

Qeneral Wlectric Co., 1 River Rd., Sche-
nectndy, N. Y. )

Genernl Sclentific Corp., 4829 8. Keedzie
Ave., Chieago, f1l.

tdefntz & WKaufman, Ltd, South San
Franotreo, Cal.

ELECTRONICS — Jure 1941

Hytron Corp. & Hytronic Laboratories, 76
Lafayette St.,, Salem, Mass.

National Union Radio Corp., 57 State St,
Newark, N. J.

Photovolt Corp., 95 Madison Ave., New
York, N. Y

RCA Mfg. Co., Camden, N. J.

Taylor Tubes, Inc., 2341 Wabansia Ave.,
_ Chicago, TIL

United Electronies Co., 42 Spring St,
Newark, N. J.

Westinghouse Lamp Div, Westinghouse
Eleﬁtrlc & Mfg. Co., Bloomfield,

MULTI - ELEMENT RECEIVING
TUBES—see Tuhes, Receiving

PENTODE RECEIVING TUBES—
see Tubes, Receiving

RECEIVING TUBES

General Electric Co., Schenectady, N. Y.
Hygrade Sylvania Corp., 60 Boston St.
Salem, Mass.
Hytron Corp., & Hytronic Laboratories,
76 Lafayette St., Salem, Mass.
(See Advertisement Page 134)
Ken-Iléiad Tube & Lamp Corp., Owensboro,

y.
National Union Radio Corp., 57 State St.
Newark, N. J.
Raytheon Production Corp., 55 Chapel
St., Newton, Mass.
RCA Mfg. Co., Camden, N. J.
(“ee Advertisement on Back Cover)
Tungsol Lamp Works, Inc., 95 Eighth
Ave., Newark, N. J.
United Xlectronics Co., 42 Spring St.,
Newark, N. T
Zenith Radio Corp., 6001 Dickens Ave,
Chicago, Ill.
RECTIFIER TUBES —see Tubes,
Industrial
also Tubes, Receiving

TETRODE RECEIVING TiUBES—
see Tubes, Receiving

TRANSMITTING TUBES

Amperex FElectronic Products, 79 Wash-
ington St., Brooklyn, N. Y.

(See Advertisement Inside Front Cover)

Collins Radio Co., 2920 First Ave., Cedar
Rapids, Iowa

Titel-MeCullough, Ine., San Bruno, Cal.

(See Advertisement PPage 28)

Federal Telegraph Co., 200 Mt. Pleasant
Ave.,, Newark, N. J.

General Eleetrie Co., Schenectady, N. Y.
(See Advertisements Pages 7, 9, 15)
Graybar Blectric Co., Lexington Ave. at

43d St., New York, N. Y. (Sole Dis-
tributor for Western Electric Co.
New York, N. Y.)
Heintz and Kaufman, South San Fran-
ciseo, Cal.
(See Advertisement Page 87)
Hytron Cornp. & Hytronic Laboratories, 76
Lafayette St., Salem, Mass.
(See Advertisement Page 134)
Radio Specialties Co.. 1956 Figueroa St,
San Francisco, Cal.
Raytheon Production Corp., 55 Chapel St.,
Waltham, Mass
RCA Mfz. Co.,, Camden, N. T.
Taytor Tubes, Ine., 2341 Wabansia Ave.,
Chieago, 111
(See Advertisement Page 17)
U nited Electronies €Co.,, 42 Spring S8t.
Newark, N. J.
(See Advertisement TPage 9)
Western Electric Co.—see Graybar Elec-
tric Co.
Westinghouse Lamp Div.,, Westinghouse
Eleetrie §& Mfg. Co., Bloomtield, N. J.
(See Advertisement Tage 26)
TRIODE RECEIVING TUBES—see
Tubes, Receiving
VOLTAGE DOUBLING RECTIFIER
RECEIVING TUBES—see Tubes,
Receiving

VOLTAGE REGULATING TUBES
Amperite Co., 561 Broadway, New York,
N

N. Y

Fleron & Son, Inc.. M. M, 113 N. Broad
St., Trenton, N. J. o

Hygrade Sylvania Corp., 60 Boston St,
Salem, Mass.

RCA Mtg. Co., Camden, N. J.

X-RAY TUBES

Adlanco X-Ray Corp., 54 Lafayette St.
New York. N. Y.

Fischer & Co., H. G., 2323 Wabansia Ave.,
Chicago, Il

General Electric X-Ray Corp., 2012 Jack-
son Blvd.. Chicago, IlL

Kelley-Koett Mfg. Co., Covington, Kv.

Machlett Laboratories, Sorinzdale, Conn.

Philips Metalix Corp., 419 Fourth Ave,
New York, N. Y.

Standard X-Ray Co., 1930 N, Burling St
Chicago, Il

Westinghouse X-Ray Co., 21-16 434 Ave.,
Long Island City, N. Y.
(See Advertisement Page 26)

Tubes and Tubing

BRASS and COPPER TUBES and
TUBING

American Brass Co., Waterbury, Cor)n.

Bridgeport Brass Co., E. Main St., Bridge-
port, Conn.

Chase Brass & Copper Co., 236 Grand St,,
Waterbury, Conn.

Mueller Brass Co., 1925 Lapeer Ave.
Port Huron, Mich.

Precision Tube Co., 3828 Terrace St.,
Philadelphia, Pa.

(See Advertisement Page 114)

Revere Copper & Brass, Inc., 230 Park
Ave.,, New York, N. Y.

Scovill Mfg. Co., 99 Mill St, Waterbury,
Co

nn.

Universal Brass Works, Howard & Lehigh
Ave., Philadelphia, Pa.

Wolverine Tube Co., 1411 Central Ave.
Detroit, Mich.
CERAMIC TUBES and TUBING—

see Cores, Resistor
also Porcelain, Molders of

GLASS TUBES and TUBING

Bentley-Harris Mfg. Co., 100 Heetor St
Conshohocken, I'a.

(See Advertisement I’age 133)
Corning Glass Works, Corning, N. Y
Duro-Test Corp., North Bergen, N. J.
Hygrade Sylvania Corp., 60 Boston St

Salem, Mass.

Luminous Laboratories, Inc., 6 1. Lake
St., Chicago, IIL )
Riedel Glass Works, Inc., Jos., 261 Fifth

Ave., New York, N. Y.
St. Charles Technical Laboratories, Inc.
10 State Ave., St. Charles, IlL

KNITTED WIRE TUBES and TUBING

Alden Products Co., 715 Center St
Brockton, Mass.
Anaconda Wire & Cable Co., 25 Broad-
way, New York, N Y
Belden Mfg. Co., 1673 W. Van Buren St.,
Chicago, Tl
(See Advertisement Page 1)
Camden Wire Co.,, Camden. N. Y.
Essex Wire Corp., 14310 Woodward Ave.,
Detroit, Mich.
General Cable Corp., 420 Lexington Ave.,
New York, N. Y.
General Electric Co.. Schenectady, N. Y.
HHope Webbing Co, Providence, R. I.
New Ingland Electrical Works, 365 Main
St., Lisbon, N. H.
Roebling’'s Sons Co., John A., Trenton,
J.

PAPER TUBES and TUBING

American Paper Tube Co., Hazel St.,
Woonsocket. R. 1.
Cleveland Container Co., 10630 Berea Rd.,
Cleveland, Ohio )
Cross Paper Products Corp, 2595 Third
Ave., New York, N. Y

Franklin Fibre-Lamitex Corp. 12th &
French Sts., Wilmington, Del.

General Paper Tube Co, 430 E. Chelton
Ave., Philadelphia, Pa

Pairpoint Corp., Prospect St, New Bed-
ford, Mass.

Paramount Paper Tube Co, 801 Glasgow
Ave., Fort Wayvne, Ind,

Precision Paper Tube Co. 2033 W.
Charleston St., Chicago, IlL

Sonoco Products Co., Hartsville, S. C.

Stone Paper Tube Co., 900 Franklin St.,
N. E., Washington, D .
PHENOLIC TUBES and TUBING—

see Insulation, Phenolic

VARNISHED FABRIC TUBES and TUBING

Anchor Webbing Co., 1005 Main St, Paw-
tucket, R. I

B-C Insulation Products, Inc, 22 W. 21st
St., New York, N. Y.

Bentley, YMarris Mfg. Co., 1000 Hector St.,
Coushohocken, Pu.

(Nee Advertisement Page 135)

Brand & Co.. Willinm, 276 Fourth Ave,
New Yorlk, N. Y.

(See Advertisement Page 2)
General Electric Co., Appliance and Mer-
chandise Dept., Bridgeport. Conn.
[nsulation Products, Inc., 22 W. 21st St.

New York, N. Y.
Irvington Varnish & Insulator Co., 10
Argyvle Terrace, Irvington. N. J.
Mica Insulator Co., 200 Varick St., New
York. N. Y

Mitchell-Rand Insulation Co., 51 Murray
St.. New York, N. Y.

Nepperhan Sales Co., 175 Fifth Ave, New
York. N. Y. (Sole Distributors for
Vap-O-Lite Products Co., Astoria

N. Y)
Pearce Co.. R. T., 235 Scott Blvd.,, Coving-
ton, Ky.
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Tubes and Tubing

VARNISHED FABRIC TUBES AND TUBING
(continued)

Surprenant Electrical Insulation Co., 84
Purchase St., Boston, Mass.

Vap-0-Ll.ite Products Co. -see Nepperhan
Sales Co.

Vartlex Corp., Cor. Ford & Floral Sts..
Rome, N. Y.
VULCANIZED FABRIC TUBES and

TUBING—see Fibre, Vulcanized

Tubing
HEAT RESISTING GLASS TUBING
—s#ee Tubes and Fubing

PURE NICKEL AND NICKEL ALLOY
TUBING

Admak Mfg. Co., Irvington, N. J.
Driver-l1arris Co., Harrison, N. J
General I’late Co., Attleboro, Mass
International Nicekel Co., 67 Wall St
New York, N. Y

Summerill Tubing Co., Bridgeport, Pa
superior Tube Co., Norristown, Pa

(See \«I\erluwnn*n( l'u,x.:n- 24)

CLTRKA VIOLET GLASS TUBIN G—
—=sve Tubes and FTubing

Turntables
PHONOGRAPH and TRANSCRIPTION
TURNTABLES

Alliance DMNfg. Co.,, Lake Park BIivd.
Alliance, Ohio

Allied Itadio Corp., 838 W. Jackson Blvd.
Chicago, Ill.

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

Bateman Sound Systems, 680 .ohnston
St., Akron, Ohio

Chicago Sound Systems Co., 251 E. Grand
AN Chicago, 1.

Duplex Recording Devices Co.. 16041
Manor Ave, New York, N Y
Dynavox Corp., 55 E. 11th St., New York,

N,

Y
Electrical Industries Mfg. Co., Red Bank
N

Electro Acoustic Co., 2131 Bueter Rd.
Fort Wayne, Ind

Fairchild A\mllon Corp., 88-06 Van Wyck
Blvd,, Jamaica, N. Y

Gates Com])anios. 200 Btlock Hampshire
St., Quiney, 111

General Communication Products Co
ldexinglon Ave. at Vine, Holivwood
al

General Industries Co., 3537 Taylor St
llyvria, Ohio

Graybar Electric Co., Lexington Ave. at
43d St., New York, N. Y. (Sole Dis-
triburor for Western Iilectric Co.,
New York, N. Y.)

Harris Mfg. Co, 2422 W. Seventh St.
lLos Angeles, Cal.

Mellaphone Corp., 65 Atlantic Ave.. ltoch-
ester, N. Y.

Mirror Record Corp ., 58 W. 25th St
New York, XN. \.

Music Master Mfg. Co., 508 S. Dearborn
St., Chicago, I

Pacent Kngineering Corp., 79 Madison
Ave, New York, . 3.

Pan-American Record Co., 7065 S. First
St., Louisville, Ky

Permo Products Cox]> 6415 Ravenswood
Ave., Chicago, 1li.

Presto l(ecording Corp., 242 W. 35th St
New York, N, Y.
(See \du-rthenu-n( Page 116)

Proctor Co.,, B. A, 230 Park Ave. New
York, N Y

Radio Engineering Laboratories, Inc, 35
54 36th St, Long Island Citv, N.Y

Radiotone, Inc., 7356 Melrose A\e Hol-
lywood, Cal

Radolek Co.. 601 W. Randolph St., Chi-
cago, Il

Ray \Lah, Inc., 211 Railroad Ave., Elmira
Oy

RCA Mfg. Co., Camden, N. J

Regal Amplifier Mfg. Corp., 14 W. 17th
St., New York, N. Y

Rek-0O- lxnt Corp., 173 Lafayvette St., New
York, N. Y.

Robinson Recording Laboratories, 35 S.
Ninth St., Philadelphia, Pa.

Smith Co., I\Ia‘(well 1027 N. Highland
Ave., Hollywood, Cal

Sound Appamtm Co 150 W. {6ih St.
New York, .

SpeakOPhone Recordmg & I‘quu)ment
Co., 23 W. 60th St.,, New York, N.
Talking Devices Co., 4451 W Irving I’aul\

Rd., Chiecago, 11
Transformer Corp. of America, 69 Woos-
ter St., New York, N. Y.
United Clnel)hone Corp., Torrington, Conn.
Universal Microphone Co In;..lewood Cal.
Warner Co., J. J, 1244 Larkin St., San
Francisco, Cal.
Waters ("onlev Co., Rochester, Minn.
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Western Electric Co.—see Graybar Llec-
tric Co.

Varnish

INSULATING VARNISH
Bal\rhte Corp 30 E. 424 St, New York,

Be nollte Cor p., Manor, Pa.

Day & Co., Tanmes 3., 1872 Clvbourn
Ave, Chlcdgo 111,

Dielectric Corp.,, 5520 Clemens St., St.
lLLouis, Mo.

Dolph Co., John C., 16%A Emmett St.,
Newark, N. J.
Durez Plastics & Chemicals, Ine., Walclk
Rd.,, North Tonawanda, N. Y.
Electrie’ Power Conslm(tlon Inc., 569 S.
Alain St., Akron, Ohio

General Rlectrie Co., Appliance and Mer-
chandise Dept., Bndgnp(nl Conn

George Co., P. D., 4153 Bingham Ave.,
St l,oms Mo.

Linpervions Varnish Co., Rochester, Pa

Industrial Paint Co., Hdvmxlle Pa

Insulation Manufacturers Corp 565 W.
Washington Blvd., Chicago, IIl.

Irvington Varnish & Insulator Co., 10
Arzyle Terrace, Irvington, N. J.

(Nee Advertisement Page 98)
I\a\’O& Ess Co., Leo & Kiser Sts., Dayton
hio

Lastik  Produets Co., American Bank
Bldg., Pittsburgh, Pa.

Maas and Waldstein, 3138 Riverside Ave.,
Newark, N. J.
(Nee Advertisement Page 127)

Makalot Corp., 262 Washington St., Bos-
ton. Mass.

Mica Insulator o, 200 Varick St.. New
York, N. Y.

Mitchell-and Insulation Co., 51 Murray
St., New York, N. Y

Ohmiac Paint & Re fining Co., 6540 S.
Central St., (‘hicago, Il

Robertson Chemiecal Co., 980% Mcech Ave.,
Cleveland, Ohio

Schenectady Varnish Co‘ Congress St.,
Schene(tad\ N. Y.

Sherwin- Williams Co.,, 101 Prospect Ave.,
N W C‘l-\@]‘md Ohio

Standard Insulation Co.. 74 TPaterson
Ave, East Rutherford, N. J.

Standard Varnish Works, 2600 Rlchmond
Terrace, Staten Isl‘md N.

Sterling Varnish Co. ]l(l\\\l“i, Pa.

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

Zophar Mills, Inc., 118-26th St., Brook-
Iymn, N. Y

Vibrators

HOME and AUTO RADIO

\llied Ttagio Corp., 833 W, Jackson Blvd.,
(‘hlcago TH.

American Television & Radio Corp., 300
K. 4th St, St. Paul, Minn.

Flectrical Produets Co., 6535 Russell St.
Detroit, Mich.

Mallory & (‘0.. I'. K., 3029 E. Washing-
ton St., Indianapolis, Ind.

(Nee Advertikement Page 32)

Oak Mfg. Co., 1260 Clybourn Ave., Chi-
cago, Tl

Radiart Corp,, W. 62 St. & Barberton
Ave., Io. C]e\'eland Ohio

Turner Co., Cedar ].d]nds, Towa

Tnited Moltors Service, 3044 W. Grand
Blvd, Detroit. Aich.

Utah Radio Products Co., 820 Orleans
St.. Chicago, Il

Vlblauowr James, 341 XN. Pulaski St.
Chlcat.o Tl1.

Volt-Ammeters

VOLT-AMMETERS

Clough-Brengle Co., 5501 Broadway, Chi-
cago, 111,

De Jur-Amsco Corp., Shelton, Conn.

kisterline-Angus Co., (Speedway City), In-
dianapolis, Ind.

General Electric Co., Schenectadv, N. Y

Hickok Electrical Instrument Co., 10314
Dupont Ave., Cleveland, Ohio

Rawson Electrical Instrument Co., 102
Potter St., Cambridge, Mass.

RCA Mfg. Co.,, Camden, N. J.

Reliance Instrument Co.. 1135 W. Van
Buren St., Chicago, IIl

Roller-Smith Co.. Bethlehem, Pa

Sensitive l.e\e.nch ]nstlunlent Corp., 1545
Bronx Blvd.,, New York, N. Y.

Supreme Instruments Corp., Gleen\vood.
Miss

Therm-Electric Meters Co., Tthaca. N. Y.

Triplett Electrical Instrument Co., 288
Harmon Rd., Bluffton, Ohio

Triumvh BMfg. Co., 4017 W. Lake St.,
Chicago, 1l

Weleh Mfg. Co, W. M. 1515 Sedgwick
St., Chicago, TIl.

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

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

1941-1942 BUYERS' GUIDE for the

Voltmeters

VOLTMETERS

American  Electrical Sales Co 67 E.
KEighth St \'ew York, .

Andrew, Victor J., 6429 S. LA\ergne Ave,,
(hlcago 1.

Associated Research, Inc., 431 S. Dear-
born St., Clncago 111,

Ballantine L.lborulorles Inc.,, Booenton,
N. J.
(Bee Advertisement Page 120)

Burton-Rogers Co., 857 Boylston St., Bos-
ton, Mass. (Sole Distributors for
HO\t Iilectrical Instrument Works,
Boston, Mass.)
Cambridge Instrument Co., Grand Cen-
tral Terminal, New Yoxk N. Y.
Clough-Brengle Co 5501 Broad\m) Chi-
cago, Tl

De Jur-Amsco Corp., Shelton, Conn,
(See Advertisement Page 117)

Electric Tachometer Corp., 13534 Spring
Garden St I’hll\de]plna Pa.

Electronic thmalox\' 306 S. Kdinburgh
Ave., Los Ang«l«s Cal.

Englehard, Inc,, Charles, 90 Chestnut
St., Aewark N. J.

Engineering Lahoxalones, Inc, 624 E,
Fourth St., Tulsa, Okla.

Esterline- Am.,us Co. (Speedway City),
Indianapolis, Ind.

Etna  Electric Works, 410 E. 15th St.,
New York, N. Y.

Ferris Instrument Corp., Boonton, N. J.
(See Advertisement Page 144)
Fisher Scientitic Co., 711 Forbes St,

Pittsburgh, Pa.
Geuneral Electric Co., Schenectady, N. Y.
General Radio Co., 30 State St., Cam-
bridge, Mass.
Geoph\xlcal Instrument Co., 1315 Half
S. E., Washington, D.
chkok Electrical Instrument Co.. 10514
Dupont Ave., Cleveland, Ohio
Hovt lilectrical Instrument Works—see
Burton-Rogers Co.
Jackson Electrical Instrument Co., 129
Wayne Ave., Dayton, Ohio
Jones-Orme Co., 1645 Hennepin Ave., St.
Paul, Minn.
Lll\nol Co 54 W. 21st St., New York,
Y.

Measurements Corp., Boonton, \ T

Million Radio & 'I»levuslon, 1617 N. Damen
Ave,, Chicago, Il

Norton 1' lectrical Instrument Co., 79
Hilliard St., Manchester, Conn.

Potter Co., 1950 Sheridan Rd., North
Chicago, Ill.

Radio City Products Co., 88 Park PI.,
New York, N. Y.

RCA Mfg. Co., Camden, N. J.

Rawson Electrical Instrument Co., 102
Potter St.,, Cambridge, Mass.

Reliance Instrument Co., 1135 W. Van
Buren St., Chicago, Ill.

Roller-Smith Co., Bethlehem, Pa.

Ruska & Co., \\'a]ter 2332 Bellaire Bivd,,
Houston, Texas

Sensitive I n-march Instrument Corp., 4545
Bronx BIvd.,, New York, N. Y.

Shallcross Afg. Co.,, 10 Jackson Ave.
Collingdale, Pa.

Simpson Electric Co., 5218 W. Kinzie St.,
Chicago, T,
(Nee Advertisement Page 102)

Supreme™#rnstruments Corp., Greenwood,
Miss.

Televiso Products, Tne., 2400 N. Sheffield
Ave.,, Chicago, TII.

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co., 4017 W. Lake St.,
Chicago, Il

Weleh Afg, Co, W. M., 1515 Sedgwick
St., Chicago, Ill.

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

Weston Idlectrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N. J.

Wheelco Instruments Co.,, 2001 S. Hal-
sted St., Chicago, 1L

ELECTROSTATIC VOLTMETERS

Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
Ferranti Electric Ine., 30 ];ocl\efellex

Plaza, New York, N. Y.
General Electric Co., Schenectady, N. Y.
Rawson Eleetrical Instrument Co., 102
Potter St., Cambridge, Mass.

MEGOHM VOLTMETERS

Associated Research, Ine., 431 S, Dear-
hborn St., Chicago, Il

Jackson Electrical Instrument Co., 129
Wayne Ave., Dayton, Ohio

Rawson Electrical Instrument Co., 102
Potter St., Cambridge, Masy.

RCA Mfg. Co., Camden, N. T,

Sensitive Research Instrument Corp., 4545
Bronx Blvd.,, New York. Y.

Shalleross Mfg. Co., 10 Jackson Ave., Col-
lingdale, Pa.
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ELECTRONIC and ALLIED INDUSTRIES

Televiso Products, Inc.,, 2400 N. Sheffield
Ave., Chicago, Tl

Weleh Mfg. Co., W. M., 1515 Sedgwick
St., Chicago, IIlL

Weston Electrical Instrument Corp., 614
Frelinghuysen Ave., Newark, N.

VACUUM TUBE VOLTMETERS

Andrew, Victor J., 6429
Chicago, Il

Ballantine Laborateries, Inec., Boonton,
N. J.

(Sce Advertisement Page 120)
Cambridge Instrument Co., Grand Cen-
tral Terminal, New York, N. Y.
Clough-Brengle Co., 5501 Broadway, Chi-

cago,
Ferris Instrument Corp.. Boonten, N. J.
(See Advertisement Page 141)
Fisher Scientific Co., 711 Forbes St., Pitts-
burgh, Pa.

General Electric Co., Schenectady, N. Y.

General Radio Co., 30 State St., Cam-
bridge, Mass.

Jones-Orme Co., 1645 Hennepin Ave., St.
Paul, Minn.

LuxtrolYCo,, 54 W. 21st St., New York,
N,

S. Lavergne Ave.,

Measurements Corp., Boonton, N. TJ.

Million Radio & Television, 1617 N. Damen
Ave.. Chicago, 111,
(See Advertisement Page 141)

Radio City Products Co.,, 88 Park Pl,
New York, N. Y.

Reliance Instrument Co., 1135 W. Van
Buren St., Chicago, Il

Shalleross Mfg. Co., 10 Jackson Ave.,
Collingdale, Pa.

Televiso Products, Inc.,, 2400 N. Shef-
field Ave., Chicago, Il

Triplett Electrical Instrument Co., 286
Harmon Rd.. Bluffton, Ohio

Triwinph Mfg. Co.,, 4017 W. Lake St,
Chicago, IIl :

Weston Electrical Instrument Corp., 614
Frelinghuvsen Ave., Newark, N. J.

Volt-Ohmmeters
VOLT-OHMMETERS

Clough-Brengle Co., 5501 Broadway, Chi-
cago, Il

De Jur-Amsco Corp., Shelton, Conn.

Hickok Electrical Instrument Co., 10514
Dupont Ave., Cleveland, Ohio

Jackson Electrical Instrument Cg.. 129
Wayne Ave., Dayton, Ohio

Precision Apparatus Co., 647 Kent Ave,
Brooklyn, N. Y

Rawson Electrical Instrument Co., 102
Potter St., Cambridge, Mass.

RCA Mfg. Co., Camden, N. J.

Roller-Smith Co., Bethlehem, Pa.

Sensitive Research Instrument Corp., 4545
Bronx Blvd, New York, N. Y

Shalleross Mfg. Co 10 Jackson Ave., Col-

~ lingdale, Pa.

Simpson Electric Co., 5218 W. Kinzie St.
Chicago, 11l -

Triplett Electrical Instrument Co., 286
Harmon Rd., Bluffton, Ohio

Triumph Mfg. Co., 4017 W. Lake St., Chi-
cago, Il

Welch .\Ifg. Co., W. M, 1515 Sedgwick
St., Chicago, Il

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

Weston Electrical Instrument Corp., 614
Frelinghuyvsen Ave., Newark, N. J.

Washers

LOCK WASHERS

American Nut & Bolt Fastener Co., 2015
Doerr St., Pittsburgh; Pa.

Clark Bros. Bolt Co., Milldale, Conn.

Eaton Mfg. Co., Reliance Sprmg Washer
Div., Massillon, Ohio

Harper Co.,, H. M., 2630 Fletcher St.,
Chicago, IIl.

Hobbs Mfg. Co., 26 Salisbury St., Worces-
ter, Mass.

T.ewis Bolt & Nut Co., 504 Malcolm Ave.,
S B, Mmm-apo]ls, Minn.

Line Material Co., 740 N. Second St.,
Milwaukee, Wis.

Manufacturers Screw Products, 222 W.
Hubbard St., Chicago, 11l

National Lock Washer Co., 40 Hermon
St., Newark, N. J.

Palnut TCo, 61 <Cordier St., Irvington,

N. TJ.

Philadelphia Steel & Wire Corp., Penn
St. Belfield Ave., Phlladelphla, Pa.

Positive Lock Washer Co 181 Miller St.,
Newark, N. J.

Shakeproof ILock Washer Co., 2565 N.
Keeler Ave., Chicago, Ill.

Thompson-Bremer & Co., 1640 W. Hub-
bard St., Chicago, Tl

Wrought Washer Mfg. Co., 2223 S. Bay
St., Milwauvkee, Wis.

ELECTRONICS — June 1941

Wax

WAX and COMPOUNDS

Allied Asphalt & Mineral Corp., 217
Broadway, New York, N. Y.

American Phenolic Corp., 1250 Van
Buren 8t., Chicago. 11i.

Anaconda Wire & Cable Co., 25 Broad-
way, New York, N. Y.

Austin Co.,, M. B, 108-11¢ S. Desplaines
St Chicago, T11.

Balkelite Corp.,, 30 I&. 424 St, New
York, N. Y

Benolite Corp., Manor, Pa.

Biwax Corp., 1017 S. Xotmar .Ave.,, Chi-
cago, Il

Cam}v] & Co.,, 2515 W. 35th St., Chicago,

Cochrane Chemical Co., 432 Danforth
Ave., Jersey Citv, N. J

Continental-Diamond Fibre Co., 13 Chapel
St., Newarlk, Del.

Dolph (Co.,, John €., 168A Emmett St.,
\ewaul\ N. J

duPont Plastics Dept., Arlington. N. J.

Electrical Engineers I‘quipment Co., 25th
Ave. & Division St., Melrose Parlk, Il

General Cable Corp., 420 Lexington Ave.,
New York, N. Y.

General Eleetric Co., Appliance and Mer
chandise Dept., Bridgenort, Conn

Georgia Rosin Products Co., Savannah,

a.

G & W Electric Specialty Co., 7780 Dante
Ave., Chicago, Til.

Halo‘\\ya% Corp., 247 Park Ave., New York,

Imper\'louq Varnish Co., Rochester. Pa.
Insil- \ (}o 198 Lafayette Pl.,, Englewood,

Inqulatm\e Co., 1 Broadway, New York,
Irvington Varnish & Insulator Co., 10
Argyle Terrace, Irvington, N. J.
(See Advertisement age 98)
Johns-Manvitle, 22 40th St.. New
York., N. Y.
Line Material Co., 740
waukee, Wis,
Maas and Waldstein lo.. 438 Riverside
\ve.,, Newark, N.
(~09 Adurhnement Page 127)
McGill Mfe. Co., Box 670, Valparaiso, Ind
Mica Insulator Co., 200 Varick St.,, New
York, N. Y

Minerallac Electric Co., 25 N. Peoria St.,
Chicago, Il

Mitchell-Rand Insulation Co., 51 Murray
St., New York, N. Y

Nukem' Products Corp., 70 YNiagara St.,
Buffalo, \X. Y.

Okonite Co., Canal St., Passaic, N. J.

Pioneer Asnhalt Co.. 435 N. Jlichigan
Ave., Chicago, TIL

Robertson Chemical Co., 98508 Meech Ave.,
Clevelana. Ohio

Rockbestos Products Corp.. 308 Nicoll St.,
New Haven, Conn

Roebl_ing}s Sons Co., John A., Trenton,

N. Second St., Mil-

Rusgreen Mfz. Co., 14262 Birwood Ave.,
Detroit, Mich.

Sauereisen Cements Co., Sharpsburg, Sta-
tion, Pittsbursh, Pa

Sterling Varnish Co., Haysville, Pa.

Trotter & Co.,, E. T, 594 Johnson Ave,
Brooklyn, N. Y.

United States Rubber Co., 1230 Sixth
Ave., New York, N. Y.

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

Zophar Mills, Inc, 112-26th St.,, Brook-
lyn, N_ Y.

(See Advertisement Page 140)

Winders

COIL WINDERS—saee Machines,
Coil Winding

Windings

COIL. WINDINGS—~ee (oils  and
Windings

Wire

HOOKUP WIRE

Acorn Insulated Wire Co., 225 King St.,
Brooklyn, N. Y.
Alden Products Co., 7115 Center St., Brock-
ton, Mass.
Alpha Wire Corp., 50 Howard St., New
York, N. Y.
American Wire Div. of Electric Auto-l.ite
Co., 3529 24th St., Port Huxon, Mich.
An‘uonlla Wire & (ahle Co., 25 Broad-
wiay, New York, N. Y.
(See Advertisement Page 13)
Belden Mfg. Co., 4647 W. Van Buren St,,
Chicago, Il
(wee \dvertisement Tage 71]

Birnbach Radio Co., 146 Fludson St, New
York, .

Boston Insulnted Wire & Cnble Qo., @5
Bay 8t., (Dovchester) Boston, Muass.
(See Advertisement Page 142)

Consolidated Wire & Assoclated Corps.,
Pooria & Harrison Sts, Chicagoe, 1l

Cornish Wire Co.,, 15 Park Row, New
York, N. Y.

Crescent Insulated Wire & Cable Co,
Trenton, N. J.

Electric Auto-Lite Co., Wire Div, 3629
Z4th St., Port Huton, Mich.

Issex Wire (‘oro., 14310 Woodward Ave,,
Detroit, Mich.

Fleron & Son, Ine., M. M, 113 N. Broad
St Trenton N. J.

General Cable Corp., 420 Lexington Ave,
New York, N.

General Insuiated Wlire Corp., 653 I’ark
Pl.,, New York, N. Y.

lnsulum Corp. of Amerlca, 30-30 Northern
Bivd, Long lIsland City, N. Y.

Lenz Ilectric Mfg. Co., 1751 N. Western
Blvd.,, Chicago, 1.

Lowell Insulated Wire Co., 171 Lincoln
St., Lowell, Mass.

Phelps Dodge Copper Products Corp., 10
Wall St, New York, .Y

Precinlon Tube Co., 3828 Terrnce St
Philadelphin, Pa.

(See Advertisement Page 114)

Rockbhestos Products Corp., 308 Nicoll St
New Haven, Conn

MAGNET WIRE

Acme Wire Co., 1255 Dixwell Ave.,, New
Haven, Conn

American Steel & Wlire Co., Rockefeller
Bldg., Cleveland, Ohlo

American Wire Div.,, Electric Auto-Lite
Co., Port IIuron, Mich,

Anacondn Wire & Cable Co., 25 Broad
wany, New York, N. Y.

(See Advertisement Page 13)
Ansonia Electrical Co., Ansonia, Conn.
Belden Mfyg. Co., 4673 W. Van Buren St

Chiengeo, Il
(Nee Advertisement Parge 71)
Bradford, Kyle & Co., Plymouth, Mass.
Chase Brass & Copper Co., 236 Grand St.,
Waterbury, Conn.

Cornish Wire Co., 15 Park Row, New
York, N. Y.

Crescent Insulated Wire & Cable Co,,
Olden & Taylor Aves., Trenton, N. J

Essex Wire Corp., 14310 Woodward Ave.,
Detroit, Mich.

General Cable Corp., 420 Lexington Ave.,
New York, N. Y.
General Electriec Co., Schenectady, N. Y.
(See Advertinements Pages 7, 15, 19)
Holvoke Wire & Cable Corp., 720 Main
St., Holyoke, Mass.

Kennecott Wire & Cable Co (Phillips-
dale), Providence, R.

Lienz Electric Mfg. Co., 1751 N. Western
Ave., Chicago, Ill.

Massachusetts Electric Mfg. Co.,, 11 Mar-
gin St.. West Lynn, Mass.

New England lectrical Works, 365 Main
St., Lisbon, N. H.

Phelps Dodge Copper Products Corp., 40
Wall St.,, New York, N. Y.

Philadelphia Insulated Wire Co., 200 N.
Third St., Philadelphia, Pa.

Rea Magnet \’\’ire Co., E. Pontiac St., Fort
Wayne, Ind.

Rockbestos Products Corp., 308 Nicoll St.,
New Haven, Conn.

Roeblmgs Sons Co., John A., Trenton,

Rome Cal)le Corp., 330 Ridge St., Rome,
Y.

W heelel Insulated Wire Co., 378 Wash-
ington Ave., Bridgeport, Conn.
Winsted Div. of Iudson Wire €o., Win-

sted, Conn.
(See Advertisement Page 134)

RESISTANCE and FILAMENT WIRE

Alloy Metal Wire Co.,, 13th St. & Penn:
sylvania Ave., Moore, Pa.

American Brass Co., Waterbury, Conn.

American Steel & Wire Co Rockefeller
Bldg., Cleveland, Oh

Callite Tungsten Corp 544 39th St., Union

City, N. J.
Colin, \u:mnnd 44 Gold St.,, New York,
N. Y.

(See Advertisement Page 12)

Driver Co., “llhur B., 150 Riverside Ave.,
\P\\dlk N.
(See \dvernsemeni Page 139)
Driver-Harris Co., Harrison, N. J.
Hoskins Mfg. Co., 4447 Lawton Ave., De-
troit, Mich.

Jelliff Mfg. Corp., C. O., 200 Pequot Ave.,
Southport, Conn.

Prentiss & Co., George W., 439 Dwight
St., Holyoke, Mass.

Rockbestos Products Corp., 308 Nicoll
St., New Haven, Conn.

Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.
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“RELAYED-FLUX™

Microdymne

“The Standard by Which Others

Are Judged and Valued™

Most important wide-range develop-
ment since the advent of the pick.
up in 1926, The “RELAYED-
FLUX” principle makes possible a
moving system far beyond anything
yel devised capable of repro-
ducing all the fine detail engraved
at the original rwordmg——.’\ll(l{()-
DYNE bears out the contention of
seientists that high-fidelity is possi-
ble only with a Movm-'-lmlucmr
svstem.

@ Nlat within -+ 11,
over 10.000 eyeles

® Vibratory smomentc
tremely low

@ Absence of distortion

@ Migh siylus compliance

® Low PFoint-pressure

@ Complete with special arm

db 1to

€©eX-=-

With or without Jewel Point, the
sharp, clean-cut fae simile repro-
duction of MICRODYNE — regard-
less of climatie ('ondnmns—ls a
marvel to all who have put it 10 the
only test that really counts

the EAR test.

Pickup List I'rices
$12.50 10 $S188.00

HIGH FIDELITY CUTTERS
List to $98.00

WITH OUR COMPLIMENTS
A copy of “PICK-UP-FACTS” is yours

for the .lsl\mg It answers many ques-
tions concerning record reproduction.

AUDAK COMPANY

500 Fifth Avenue New York City

“Creators of High Grade Electrical
and Acoustical Apparatus Since 1915”
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Scientists in RC- Lab-
oratories look into the
Sfuturve as they put elec-
trons to work, opening
the way for new devel-
opments in radio and
other electronic fields.

Electrons are the corpuscles of radio. The vacuum
tube is the heart that pumps them through the copper
veins and aiteries. Electricityis electrons in motion—it
is the lifeblood of communications by wire and radio.

LECTRONICS is a science born of
radio. Both are members of one
tamily. The modern radio re-

search laboratories are electronic labo-
ratories—the twoare inseparable. Radio
tube and electron tube are synonymous.
Both pump the billions of electrons
which flowinthe electrical blood stream
of communications and industry

Putting electrons to work in a vacuum
tube opened the Radio Ave. It gave a
voice to wireless, enabling it to talk and
sinu. T'oday, while millions of tubesglow
i broadcastreceivers, millions ot others
pulse with commercial dots and dashes,
radiophotos, facsimile and television.

At the advent of broadcasting in 1920
there were a few thousand radio tubes
at most, largely in the hands of expert-
menters. ['oday, there are hundreds of
millions, in more than 50,000,000
American radios.

Revolutionary developments in radio

since the first World War can be traced
to the vacuum tube. It hasbeen a key to
progress. It has enlightened the world
through broadcasting. It makes short
waves, ultra-short waves and television
what they are todav.

Now, the wonders that the radio or
electron tube has worked m communi
cations are spreading into otherelectrical
and industrial helds. As the reseuarch
experts have developed and improved
the tube, they have multuplied its uses.
As a result, today industry 1s be-
ing electronized. 1 he Electronic
Ave is opening. The electron ‘

L

tube, oncebelieved tobe limited to radio,
is recovmzed as an extremely sensitive
and precise tool tor manutacturing and
processing control. The uses of elec-
tronicsin industry appearlimitless. Super-
human i its response to hight, sound,
touch and color, the electron tube s
acclaimed as a new bram of industry.
From electronics came the electron
microscope, which uses 52 radio tubes
to pertorm as an ultra-eve that sees far
into the sub-microscopic world.
[n1940, more than 106,000,000 e¢lectron
tubes were produced for rudio and in-
dustry, so that man might find lifte more
pleasant and his tasks speeded and sim-
phified, vet with accuracy and ethciency.
T'he electronic corpusclesof radio carry
promise of new wonders as they
f flow silently and unseen throuch
' electricity’s endless stream
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Today, More than Ever
___-THE RCA PREFERRED TYPE TUBES PROGRAM
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2 _;fé/f Fits your production problems!
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W aste, inefficiency and confusion should no longer be tolerated
by any industry. .. least of all, by radio!

Many months ago, RCA pointed « way out of the confusion
of “too many tube types.” For in November, 1939—after months
of study—RCA announced:

“Just 36 Preferred Type Tubes will cover virtually every re-
quirement in the design of radio receivers, for finest performance
at lowest overall cost!”” That number has since been cut to only
31 Preferred Type Tubes.

19 important radio manufacturers have endorsed and adopted
the RCA Preferred Type Tubes Program. From it, they have
gained benefits in increased production with lower production-
costs . . . lower handling costs . . . faster deliveries, and better
products!

More than ever, the RCA Preferred Type Tubes Pro-
gram deserves your support!

THESE 19 RADIO MANUFACTURERS HAVE ADOPTED
-THE RCA PREFERRED TYPE TUBES PROGRAM

* ADMIRAL * ANDREA * AUTOMATIC * DETROLA * DEWALD
* EMERSON X FADA % FARNSWORTH % GAROD * GILFILLAN
* HALLICRAFTERS * PACKARD-BELL * PILOT * RADIOLA * RCA VICTOR
* SENTINEL 4 SONORA  * STROMBERG-CARLSON  * WURLITZER

. .W?ﬂew

RCA Manufacturing Company, Inc., Camden, New Jersey

A Service of the Radio Corporation of America
IN CANADA: RCA Victor Company, Ltd., Montreal




