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i More tube lhloursA .
o are going into battle

Through a series of design and construction develop-
ments tending to prolong normal operating life, we
have increased the length of actual service that is
being derived from each AMPEREX tube. Basically, our
facilities are of laboratory type. And any measure of
our war production, computed solely on the number of

tubes manufactured, would not be a true indication of
our total effort.

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

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK
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Dont touch our original drawings

we PRESERVE then

as records only—use PHOTACT
prints to take the abuse of
frequent handling.

“We've learned our lesson. There was
a time when our tracings would be-
come blurry smudges within days after
they left the drafting board. If they
weren't being man-handled in the
office, they were taking a beating in
the blueprint room—and turning out
mighty poor blueprints at the end.

“But not now. Now, just as soon as
a pencil or ink tracing is completed,
we make a Photact print of it. Then
the original goes into the files for safe-
keeping as a permanent record.

“Photact preserves our original, be-
cause the Photact print takes the place
of that original as the ‘master’ for
reference and reproduction.

‘““Photact also restores the old,
worn-out drawings. We take one of

CHICAGO =+ ST.LOUIS
DETROIT

these limp, over-age drawings—put it
through the Photact process—and
come out with a new ‘master’ with
lines clearer, opaque and ink-like.
“And, of course, Photact duplicates
our originals. From the negative, we
make as many prints as we need—on
Photact paper or cloth. They are ideal
for government requirements. We also
send them to subcontractors and
branch plants, because each Photact
print can be used for any number of
top-quality black-line or blueprints.”

For complete information about the
Photact process and Photact papers
and cloths, write: Photact Departmen:.
KEUFFEL & ESSER CO., Third & Adan:;
Streets, Hoboken, New Jersey.

EST. 1867

KEUFFEL & ESSER CO.
NEW YORK ¢ Hoag' EN, N. J.

SAM FRANCISCO
MONTREAL

LOS ANGELES



Illustrated here is probably the ‘most recent
application of electronic equipment. Precipitron
—the Westinghouse electric air cleaner—is being
used to remove injurious welding fumes and
smoke. It has been found that toxic welding
fumes can cause serious illness for operators, but
available mechanical equipment is ineffective
for cleaning the air. Small, portable Precipitron
units are now doing the job cfficiently—captur-
ing fumes and ash at their source—removing
more than 90% of all air-borne particles. Ener-
gizing power for the unit is supplied through a
kenotron tube power pack.
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Industry has clectronics to thank for many of the results now being secured on war

production lines. It is saving time—cutting costs—improving products. Typical

examples of Westinghouse Electronic Equipment at work, are:

Carrier-Current Relaying —One of the most im-
portant clectronic applications in the power
transmission field. Carrier signals permit simul-
tancous high-speed tripping of both circuit
breakers in from one to three cycles. This high-
speed clearing of faults by clectronic methods
improves system stability and increascs loads
that can be carried safely.

Speed Control — By converting a-c power to
direct current with thyratron tubes, Westing-
house has developed “small, compact speed
control units for d-c motors without using
rotating equipment for current supply. Direct
current is supplied by the tubes to the armature
and field of the d-c motor. Both armature and
field circuits are controlled by one dial on the
Westinghouse Mot-O-Trol.

Vibration Fatigue Tests —Only through elec-
tronics has it been possible to build vibration
testing equipment that will deliver from 10 to
10,000cycles per second. Employing the principle
of the dynamic radio speaker, Westinghouse
engineers havedeveloped vibration fatigue chir
ment that has opened the way for tests that could
not be made with existing mechanical methods.

Accurate Welding Control—The use of small
Ignitron tubes has practically climinated me-
chanical contacts for resistance welding. In the
Westinghouse powerswitch, Weld-O-Trol, action
is instantaneous. Speed of current interruption
is 600 or more times per minute. The two Igni-
tron tubes in each Weld-O-Trol are guaranteed
for a year and have consistently held up for much
longer periods. J91031-A

For additional information about Westinghouse Electronic Equipment now available to industry, write

for bookler B-3264. Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pennsylvania.

—VVCSﬁnghOllSC ELECTRONICS—

PLANTS IN 25 CITIES . .. OFFICES EVERYWHERE
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NOW AVAILABLE FOR

The first oil-impregnated condenser to be
found physically and electrically interchange-
able with the majority of mica capacitors
used in the by-pass and coupling circuits of
radio and radar equipment.

The Tobe Type DP Molded Paper
Capacitor has long life built into it through
every step of manufacture. Rigid inspections
maintain a standard that is exceptionally

YOUR PRODUCTION REQUIREMENTS!

high—so high, in fact, that “returns” are
almost completely unknown.

For the first time since its introduction we
are #ow in a position to accept immediate
orders for Type DP, with prompt delivery
assured. They will be filled in order of receipt
and we suggest you act promptly. For pro-
duction samples or further information write
TOBE DEUTSCHMANN CORP , CANTON, MASS.

CAPACITANCE
WORKING YOLTAGE
SHUNT RESISTANCE

WCRKING TEMPERATURE RANGE
OPERATING FREQUENCY RANGE

POWER FACTOR

SPECIFICATIONS—TYPE DP CAPACITOR

.001 to .01 mfd.

600 volts DC — flash test 1800 volts DC
At 185° F.— 1000 megohms or greater
At 72° F.—50000 megohms or greater
Minus 50°F. to plus 185° F.

Upper limit 40 megacycles

Q at one megacycle—25 or better

At 1000 cycles—.005 to .006

These capacitors meet Army and Navy requirements for immersion seal.

June 1943
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DETERMINING THE POLARITY
OF THE X-AXIS
Lol O F. A C RIV.S-TIACL

OPTICAL / B\ TWINNING
TWINNING \

INCLUSION
VEIL

FRACTURES
NEEDLES

COMMON IMPURITIES
IN THE MOTHER OR
NATURAL CRYSTAL
CAN BE DETECTED
WHEN A LIGHT IS
PASSED THROUGH
THE CRYSTAL.

2]

FOR DETERMINING
THE POLARITY OF THE
X-AXIS, AN ELECTRO-
METER IS USED. THIS
IS THE GUIDE TO THE
DIRECTION AT WHICH
TO ACCURATELY CUT
THEMOTHERCRYSTAL.

i

SHHTTTHT

! Il

WM THE ELECTROMETER

PRODUCTS COMPANY
1519 McGEE STREET, KANSAS CITY, MISSOURI
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® “American industry will produce 5000 planes a month in '43"—
this was said in '42.

A correction is in order. It’s May, the fifth month of 43, and already
we've bettered this estimate by 500 planes a month. Every 7.8 minutes,
night and day, a superbomber, transport, fighter or trainer rolls by,
props spinning, bound for battle. This correction is proof enough
that our Axis opponents are headed for trouble. .. Yankee trouble.

It takes tools to build this trouble ... tools that work fast and
long, that probe into the vitals of engines to detect harmful
vibrations, stresses and strains or reveal invisible irregularities
in polished bearing surfaces. Such conditions as these are con-
tinually being studied from the chart recordings of the Brush
Direct Inking Oscillograph and the Brush Surface Analyzer.

THF BRUSH DEVEFIOPMENT CO.
3311 PERKINS AVENUE + CLEVELAND, OHIO

8 June 1943 — ELECTRONICS



THYRITE* is a silicon-carbide ceramic
material, dense and mechanically strong,
having nonlinear resistance character-
istics—the resistance varying as a power
of the applied voltage. Its resistance char-
acteristic is stable, and substantially
independent of polarity or frequency.
Thyrite has been used for many years in
many important applications, including
electronic. Thyrite can be produced in
various shapes and sizes (those which
can be successfully molded).

Here are some of its
MANY APPLICATIONS

@ For pretcctive purposcs (to limit volt-
agc surges)

® As a stabilizing influence on circuits
supplicd by rectifiers

@ As a potentiometer (The division of
voltage can be made substantially inde-
pendent of load current)

® For the control of voltage-sclective cir-
cuits, either independent of or in com-
bination with clectronic devices

*Reg. U.S. Pat. Off.
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... C-D's CUSTOMERS

YES, DILECTO like all organic mate-
rials will BURN, BUT our Research Eagi-
neers can give you the exact time in secoads
required to ignite this versatile insulafing

material. Complete details also may be
found.in the ASTM Standards.

DESIGNED for 15 KV ... REQUIRES
52 KV to CAUSE FLASHOVER.
Shown above is a Dilecto Qil Circuit
Breaker Bushing for indoor use. While
intended for a breaker of 15 KV, 1200
Amp. rating, specifications called for no
flashover between mounting collar and
terminals at a voltage under 50 KV.
C-D Engineers made certain it took
52 KV to cause flashover.

At left is a precision instrument for
measuring the power factor and dielec-
tric constant of solid dielectrics. Every
grade and thickness of Dilecto gets a
control check on this device.

L June 1943 — ELECTRONICS



GET THE ANSWERS

< In one of America's most complete research
laboratories a staff of specialists in both electri-
cal and physical insulation devote their skills to
finding out "What happens?". Their reports and
recommendations are passed on to manufac-
turers so that they can accurately predetermine
the performance of their products, enabling
them to save time and money, and build pres-
tige.

Continental-Diamond's engineers are working
now on "The Shapes of Things to Come". If
you are planning on product improvements that
might be speeded by the use of a C-D NON-
metallic we suggest Jxaf this is the time to avail
yourself of C-D facilities and experience.

C-D PRODUCTS

DILECTO A laminated plastic. High in
electrical insulating properties. Of great struc-
tural strength. Resistant to moisture to a high
degree. Readily fabricated to special shapes
from basic standard forms of sheets, rods and
tubes.

DIAMOND VULCANIZED FIBRE is a hard,
dense, bone-like material . . . tough, pliable and
strong. It is light in weight yet mechanically
strong and will not deteriorate under constant
mechanical strain.

MICABOND Here is mica in its most usable
form. The high heat resistance of mica and its
high dielectric strength are almost completely
preserved in MICABOND plate, flexible sheets,
tape, tubing and punched and formed parts.

VULCOID A product of Continental-Dia-
mond's manufacturing experience and laboratory
research. A material that offers a combination
of the properties of Dilecto and Diamond Vul-
canized Fibre.

CELORON A molded mascerated fabric
base plastic that is also readily machined. CELO-
RON combines to a high degree the desirable
properties of impact strength, tensile strength,
dielectric strength, moisture resistance, heat re-
sistance and dimensional stability.

The above photograph shows a conventional hat
molding press being used for experimental molding
of laminated materials, at low pressure. The part
which has just been removed from the mold is a
low pressure phenolic laminated aircraft engine

baffle.

ELECTRONICS — June 1943
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PROTECTED

High voltage neutralizing condenser

HAMMARLUND products are “‘protected” by
thirty-three years of pioneer engineering. That
is why you find Hammarlund variable condens-

ers in practically every commereial and military

installation.

12

THE HAMMARLUND MANUFACTURIN E; CO.. INC.
460 West 34th Street, New York, N. Y.
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AMERTRAN helped Marconi
send his first message across the Atlantijc!

PIONEER MANUFACTURER OF
TRANSFORMERS, REACTORS AND RECTIFIERS
FOR ELECTRONICS AND POWER TRANSMISSION

ELECTRONICS — June 1943
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NE of Marconi’s headaches

in the earlier development
of long distance wireless com-
munication was the lack of suit-
able transformers. It is, there-
fore, significant that he chosec
transformers manufactured by
the AMERICAN TRANSFORMER
Company for the Nova Scotia
station that sent his famous first
message. Then only one ycar
old, this Company had already
acquired a reputation for solving
the most difficult transformer
problems. This is only one of
the many historic applications
of electric power in which
AMERTRAN hasbeenaparticipant.

Tocay, startling improvements
arc heing incorporated in our
products as a result of field re-
ports of war service from the
polzs to the tropics. Many years
of experience are bheing com-
pressed into a few months. De-
tails regarding these new ccono-
mies, new characteristics, higher
cfficiencies with war-born rug-
gecness and case of installation,
will be revealed when peace
cories. Meanwhile, the full pro-
duction of our factories is being
devoted to the war effort.

AMERICAN
TRANSFORMER COMPANY
NEWARK, N. J.

178 EMMET STREET

13
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FOR
CAPACITORS!

There’s an inside story of capacitors, too. SN

«
" The genius of Roentgen is helping select the A-1’s, not
only in the field of medicine but also for quality inspection of
molded capacitors.

Today, fluoroscopic inspection is an established procedure
p at Solar, assuring accurate centering of windings in Domino
Molded Paper Capacitors. This “‘ounce of prevention™ guaran-

tees capacitors which truly reflect “Quality Above All"!

Solar Manufacturing Corporation, Bayonne, New Jersey.

%I—GAPACITORS-H_ A 1"

CAPACITORS: ELECTROLYTIC ¢« MICA « PAPER « TRIMMER - TRANSMITTING




AWTHEY CAN DEPEND ON

il The Tyte 27
6 SUPER AIRCRAFT RELAY

[4

Originally designed for combat aerobatics - . . where strain and

stress impose conditions unknown to pre-war relays. . . the Type 27

Super Aircraft Relay offers numerous advantages for a wide range

of other uses.

Double trussed box frame construction provides rugged strength
and rigidity . . . Measurements are 1%” x 1% x 17" and weight but
5 ounces. The type 27 SPDT double make—double break in 2 pole
construction can withstand in excess of 15g without a flicker . . .
has a 60 gram contact pressure (double make—double break) and a
20 ampere contact capacity at 30 volts d.c. (100 ampere inrush).
Nominal coil voltage is 12 volts d.c. with a pickup of 6.5 volts

.61 wart) at 20° C. Coil wattage at 12 volts d.c. is 2.1 watts at
8

20° C. Temperature range is from —40 to + 90° C. VISITRON PHOTOTUBES
Free samples of this relay are available to manufacturers on re- are available in quantity in numer-

OuUs sizes. Made by G-M, pioneer in

) development and manufacture of
wire today requesting relay No. 12723, quality phototubes.

quest if accompanied by a priority of AA-4 or better. Write or

G'l'\ LABORATORIES NC‘ gc{q WAR BONDS & STAMPS

4313 NORTH KNOX AVENUE, CHICAGO, ILLINOIS”
16 June 1943 — ELECTRONICS



big constructiom projects . .
products will bz on the job then, too, solving the power supply problem!

:Zf IS OUT THERE, T0O...

Out where the "fighting front” becomes grim reality instead
of a glib phrase, E - L units are powering the"Walkie-Talkie"’

that serves as the voice and ears of our advance forces.

It’s a marvelously efficient two-way radio, of course.
But the Signal Corps knew that it couldn’t be the useful,
reliable instrument it is, unless it had a power supply that
would keep it operating, under all conditions . . . whether
in the destructive heat and grit of the desert, the paralyz-
ing arctic cold, or the corroding humidity of the jungle.

Such a power supply did not exist until Electronic’s
engineers designed a special, high-voltage vibrator power
supply, combined with storage battery, in a single, incred-

ibly light and compact unit.

... AND £-Z WILL BE HERE WHEN PEACE COMES/

. @ Mobile, two-way radio telephones will be ot work in peace-time on

. on farms . . . in countless other places. E-[

Behind this and other E - L power supply achievements
are years of intensive development of the technique of vi-
brator type power supplies, and the most extensive research
anywhere on power supply circuits. They have not only
produced amazing advances for many military purposes,
but promise revolutionary benefits for products of peace.

Wherever electric current must be changed, in voltage,
frequency or type—for war or peace—E* L Vibrator Con-

verters will give the same outstanding service that has

singled them out for battle duty today. A\

Power Supply using rechargeable, non-spill storage bottery for
operation of "W alkie=Talkie' radio equipment. Input Voltage: 4 Volts;
Output: Numerous Voltages, supplying plate and filament require-
ments of the equipment. Width, 3%2”; Length, 6%27; Height, 4%A".

oC

LABORATORIES, INC.

E-L ELECTRICAL PRODUCTS —Vibrator Power Sup- INDIANAPOLIS
plies for Communications . . . Lighting . . . Electric Motor
Operation . . . Electric, Electronic and other Equipment

...on Land, Sea or in the Air.

——
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In this war . . . more than ever before . . . skill, courage and confidence
permeate every fibre of our fighting men. For they know that the devices
and equipment built into their airplanes, tanks, ships, and for the ground
forces can be fully depended upon, in action. That is why . . . at Slater . . .
all of our technical skill, ingenuity, and every measure of our resources
are concentrated in making electronic tubes that will truly back up the men

behind the guns . . . that will serve faithfully . . . when performance counts.

A

Siamer Euecmric & Mre. Co.

BROOKLYN, NEW YORK

MANUFACTURERS OF PRECISION ELECTRONIC TUBES AND INCANDESCENT STREET LIGHTING LAMPS
18 June 1943 — ELECTRONICS
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So that our guns will
SHOOT STRAIGHT

p \\’
TNy, =
::‘r‘l'l\

% Knobs set. Camera ready. Firing circuit closed.
BANG! Yet no sound, smoke, damage, to upset the
serenity of the lab atmosphere. But

Months later an American shell lands smack on the
distant target. Precise powder charge has rounded
out expert spotting, accurate calculations, fine gun-
crew teamwork. To the growing consternation of our
enemies, American marksmanship attains new heights

of accuracy with its electronically-checked gunpowder.
Specifically:

DuMont Type 235 cathode-ray oscillograph is being
used in conjunction with the DuPont closed-bomb
method of powder testing. Signals for the oscillograph
are generated by the closed-powder-bomb. Poten-
tials furnished by burning powder provide the hori-
zontal and vertical deflection signals. Luminous dots
electronically imposed on the short - persistence
screen provide an accurate calibration means. The
resultant combination oscillogram is photographed for
a permanent record.

Thus each lot of powder, whether experimental or in
production, is checked for vital burning qualities. Uni-
formity is assured. Our gun crews can be confident
that their powder charges are right.

All of which is but another example of how DuMont
specialists work with technicians in many different
fields, in the application of cathode-ray technique.

% Submit your cathode-ray problem.
Write for latest literature,

cathode-ray oscil-

35 \
above: Dyton Yo I Slcaram o v % ALLEN B. DU MONT
. S -
e power emle, 2 T ence o o2 LABORATORIES, Inc.
dots Pr 1 the i !

T.
ord'nate sysiem ﬂxophoioqrdphed'

Passaic * New Jerse
graph, permanen 4

Coble Address: Wespexlin, New York
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CROLITE..
the STEATITE custom-
l'o*ycllr preci € needs

AGAIN AVAILABLE PROMPTLY

HENRY L. CRCWLEY & COMPANY, INC:
One Central Avenue
West Orange - New Jersey

PRESSED - EXTRUDED- MACHINED- WIDE CHOICE OF CHARACTERISTICS
ELECTRONICS — June 1943 21
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WHEN THE LAST SHOT IS FIRED!

« « « and industry resumes its peacetime systems using the principle of electrical
production for civilian life . . . our boys precipitation . . . New tube develop-
will return to a better place to work ... ments are almost a daily occurrence as
made possible by new uses for electronic Raytheon progresses in its wartime and

tubes in highly efficient air-conditioning TH [

(m Raytheon Manufacturing Company

Waltham and Newton, Massachusetts

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

22 June 1943 — ELECTRONICS
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 There is no need to use substitutes for

Steatite Insulators. Our expanded plant
facilities and improved production methods
enable us to supply all kinds of Steatite
Insulators at short notice. If you have any
insulator problem, specialized or standard,

we would like a shot at it

AND STEATITE CORP.

KEASBEY NEW JERSEY
@u;u

ELECTRONICS — June 1943 23



HELPING AMERICA MEASURE UP

* We can feel sure that the men who fight our battles

are fully equal to the mighty rask that faces them. ¥

But the planes, tanks, shipss and guns they fight with

must measure ups too. That’s our job—-t_hose of us at

home. How much? . . - HoW good? . . - 3r€ questions

chat only ouf hard work can answer. X Electrical

instruments are 2 small but extremely vital part of

America’s War machine. Here 3t Simpson We 3r¢

making all we can, che best we €ans as fast as we can.

SIMPSON ELECTRIC COMPANY
g W. Kinzie Street, Chicag® 1llinois

” " REET € TR \
7 4 o
100 P
MILLIAMPERES ; .
TR %

2

INSTRUMENTS

Bu STAY
J’\VarBondSand ACCURATE

Stamps for Victory

J .
une 1943 — ELECTRONICS
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It's Like Old Times For STEATITE

THE WAY THINGS WERE GOING a few months ago in
the Steatite Industry, you probably thought you would
just have to get along without this top-ranking insulat-

ing material for the duration. That’s all changed now.

STEATITE IS AVAILABLE AGAIN. And there iso’t much
likelihood of any more shortages—unless a couple of
planets get into the war. For today the Steatite Industry
has the productive capacity—both in raw materials and
fabricating equipment—to meet your requirements for

essential applications.

THERE IS NOTHING QUITE LIKE STEATITE for high-
frequeacy applications. It “does the trick,” that’s all...
in fact, other materials are rated according to how
nearly they approach Steatite in characteristics and
performance. This superiority explains why you may
have been unable to get adequate quantities of Steatite
in the war’s earlier stages. Uncle Sam always buys the

very best. It was a “rush hour” alright for Isolantite.

ELECTRONICS — June 1943

TODAY AT ISOLANTITE, just as throughout the industry,
is.like old times. With our expanded production facili-
ties and trained war-personnel, we are once more in a
position to give reasonably prompt delivery. Coil forms,
small stand-off insulators, and pressed parts arq just a

few of the shapes Isolantite is prepared to furnish.

IT'S GOOD TO RETURN TO THE NO. 1 INSULATING
MATERIAL . .. but better still to be able to specify

Isolantite,* long the first name in Steatite.

ISOLANTITE

“CERAMIC INSULATORS

ISOLANTITE lNC.,’;BELLEVILLE, NEW JERSEY
*Registered trade-name for the products of Isolantste Inc.
&

- L8
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THESE TOUGH MONSTERS CAN'T MOVE WITHOUT THIS
> A T4 T Pg.“

THE breaker arm found in the ignition

system of every gasoline driven en-
gine is generally made of Formica because
Formica is light, strong, water resistant,
wear resistant, temperature resistant,
dielectric and can be machined precisely.

specific gravity 1.34 Figures are for

tensile strength 8000 grades used for
flexual strength 16,000 breaker arms,
compressive strength 34,000 Other grades
water absorption 1.3% have different

dielectric constant 5.0 properties.

® These properties have made Formica
valuable for many mechanical and
electrical uses, and suggest many new
peacetime applications,

¢ Other grades of Formica have special
acid. alkali, and solvent resisting prop-
erties for purposes where those qual-
ities are important.

26 June 1943 — ELECTRONICS



-Important Notice —
To All Users of

STEATITE

INSULATORS

About a )/6’617‘ ng—there was a drastic short-
age of Steatite insulators and a serious lack of adequate
manufacturing facilities. Consequently, there was a clamor
for substitutes. Government officials took immediate steps
to remedy the situation by urging those with years of en-
gineering experience and a thorough knowledge of Stea-
tite manufacturing processes to expand their production.

TOddy—there is no shortage of Steatite or of manu-
facturing facilities. Steatite insulators are available for
prompt delivery in all sizes, shapes, and quantities. The
production capacity of the industry as a whole has ex-
panded far beyond the critical state, and now there is no

longer reason to consider substitute materials.

Stupakoff engineers cau belp you solve your problems now.
Stupakoﬂ production facilities are available to fill your

requirements now. | nquiries are gft'en immediate attention.

| SIUEAKOLA; { . /
 S*teatite
IHNS@H@T@E@

S'T.UP_AKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA.
Coramics for the World of Slectromics

ELECTRONICS — June 1943 2T
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THEY CHALLENGED America’s brains, brawn,
bullets and bombs . .. now they're getting all four in big doses,
with plenty more to come!

We, at the home producing end of the long supply line risk
licele, compared with our youth on the battle fronts, playing
the game for the higher stakes of life itself . . . who willingly

put up these stakes every day to preserve our cherished freedom
and homeland.

Let’s add the extra steam to increase production, and the power
that goes with it, to insure a quick, complete victory!

BUY ‘) WAR BONDS WITH EVERY UN-NEEDED DOLLAR.

. and keep on buying 'em. They're the world's safest investment.

D € ==

Cathode ray Weather-proof

Amplicall inter- Transmitting type Industrial sound
tubes reproducers communicating units tuning condensers control units
s 3 s T e - - < - —
~ RADIO...SOUND... .+.COMMUNICATIONS |
Electroneering is our business
THE RAULAND CORPORATION...CHICAGO, ILLINOIS

Rauland employees are all investing 10% of their salaries in War Bonds and will coatinue to do so.

28 June 1943 — ELECTRONICS



0UT OF TODA.Y’S"RESEARCH-. .. TOMORROW IS ENGINEERED

AN IMPORTANT ANNOUNCEMENT

FROM THE NATION’S LEADING PRODUCER
OF STEATITE CERAMIC INSULATORS

0 STEATITE CERAMlC INSULATION
ALS ARE NOT NEEDED SN L A

SUBSTITUTE MATERI ‘.




On his own...
but never alone!

. SIS .This might be your boy . . . or the kid next door.
Yesterday he was a little shaver. Today, he’s a full-
fledged fighter on his own up there in the skies!

Yes, he’s on his own . . . but never alone. For
riding with hir1 in his plane are the radiomen of
“The Invisible Crew” of Bendix.

With these special aircraft radio devices, he
talks with fellew pilots, and keeps in touch with

.comrades on the ground. He picks up distant radio

RADIOMEN OF stations to guide him on his course. He “‘sees”
"“THE INVISIBLE CREW"’ what lies ahcad, even through impenetrable fog. -
These' “‘Rodiomen’’ have the Daily, as a matter of course, he uses new electronic
i h . . .
U MHAGERd exirins fore devices far too confidential to talk about now.
ice conditions os o result of the 1 . .
‘poinituking efforts of the Bendix Through these engineering marvels that guide

Radio Enginears. No detail is oo

\ : and protect him, he senses secrets of the future . . .
mal to éscape the grueling tests

Amernca s invincible Py -
ovess sx iy P that tasyre unfailing perform. the future that he’s fighting for.
everyfront. BuyWaorBonds ancge. Electronic resegrch con.
ond Stomps regularly. tinually steps up already high

performance to exceed every
*

standard previously reached.

More than 25 Bendix s

slanls are speeding ENb'x 'iADl
The Invisible Crew’ 1o . ?

world battle ironi: AVIATION CORPORATION

B.E ND I X R A D1 O D 1 V1 § 1] O N
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ELECTRONICALLY:

lHave you antomatie paint sprays
for conveyor lines? Install G-E photo-
electric relays to control paint spray-
ers. They save paint by using it only
when object is in exaelly the right spot
or area; make every unit the same.

Bulletin GEA-17535C for details.

HOW BLUE IS SCARLET?

Paint, pigment, dye manufactur-
ers need to know how to match
colors perfectly. G-E electronic
recording color analyzer does the
job. Gives you a complete, accu-
rate, permanent ‘“curve of color”
on any of two million shades and
tones in two minutes. Helps control
manufacturing processes; aids in
chemical analysis. Used as basis for
ASA war color standard. Get more
information in Bulletin GEA-3680.

To Measure Actual Strain
in Structural Parts

MNow you can check calculated stresses
with actual measurements. Improve design,
save materials. One railroad saved literally
millions of dollars in new construction by
reinforcing its bridges to carry increased
loads. G-% electronic equipment and elec-
tric strain gages enabled them to make this
saving. A real electronic tool for the struc-
turel engineer. Bring us your problem—
bridge, iuilding, airplane, crane, locomo-
tive, or what have you. Ask for Bulletins
GEA-3673 and GEA-2543.

PANT —

FOR SALE—ELECTRONIC PRODUCTION AIDS

HOW TO SAVE ON
A-C RESISTANCE-WELDER
MAINTENANCE

Replace mechanical contactors with
G-E electronic contactors. No moving
parts! No tips to dress. No noise. No
open arc. No time-lag. Faster production.
Electrodes last longer. Timing more
exact. Use long-life G-E ignitron tubes.
Installations usually pay for themselves
in short time. One user, with 156 tubes
installed, reports only three tube failures
in two years! Act now! Bulletin GEA-
3058B gives more information.

DO YOUR
WORKMEN

SQUINT

WHEN DAYLIGHT DIMS? G-E elec-

tronic light control turns on

factory lights whenever daylight

level is too low—turns them off
when daylight is sufficient.
Saves eyes, helps maintain pro-
duction, saves power. Many
other uses. Low cost. Bulletin
GEA-2679B gives installation in-

formation, diagrams.

DelicateTiming!

Standard G-E electronic timers go
down to 0.045 sccond and up to two
minutes; five ranges to choose from.
Special ranges on request. Consistent.
Stepless time range controlled by knob on
front. Only one moving part. Only one
tube. Used to time resistance welders,
induction furnaces, conveyors, laboratory
operations, and many other applications.
Thousands in use. 110 or 220 volts, a-c.
Price, $28 and up. Bulletin GEA-2992B.

THINKING ABOUT
THE FUTURE?

When planning new machines, new proc-
esses, new factory buildings—LOOK TO
ELECTRONICS. Electronic production aids,
like these on this page, offer real opportunities
for improvements and economies. Come to
General Electric for the electronic answer to
your problems. General Electric, Electronic
Control Section, Schenectady, N. Y.

Soeed Fnduclion Electionically

GENERAL &) ELECTRIC

ELECTRONICS — June 1943

MACHINE-TOOL USERS!

You can change machine-tool speed instantly
with new G-E Thy-mo-trol. This electronic motor
conlrol gives you complete molor speed range on
a single dial—small as a radie volume control.
Thy-mo-trol starts, stops, accelerates, controls
speed, and protects the motor. Operates d-
motor on a-c power. Compact. No moving
parts. No vibration. Saves operater’s time. Users
report increased machine output and longer
cutter life. Get free Bulletin GED-972A.

IS YOUR METAL-STRIP
PRODUCTION LEAKING
OUT THRU PINHOLES?

Are pinholes in your rolled-sheet
stock causing rejects, complaints—
slowing up war work? Catch them,
before they get into the stock pile,
with G-E electronic pinhole detector.
Finds and marks pinholes only 1/100-
inch in diameter at 750 to 1000 feet per
minute. Operates shear to cut out faulty
areas. A real wartime production aid.
Ask your G-E representative for the
whole story. Get Bulletin GEA-3530.

You lose truck and operator time when-
ever drivers stop to open doors manually.
G-E electronic controfY opens and closes
motor-operated doors automatically
out stopping trucks.

One manufacturer saves $30 a day in
time and heat.

Don't waste valuable trucking time by
delays in opening doors menually. Get
more hours per day out of the trucks you
have—with G-E photoelectric control.
Bulletin GEA-1755C.

N ER B W B N 0 Ny
General Electric, Sec. P676-100
l Schenectady, N. Y. l

| want to know more about speeding
. production electronically. Please send l
me the bulletins checked;

I [] GEA-1755C—Photoelectric relays
] GEA-3680-

I coGeaders
GEA-2543

| Oceasoses

with-

-Spectrophotometer
G-E electric gages

Electronic contactors for
a-c resistance welders

B O GEA-26798—Automatic light control

] GEA-2902B—Electronic timers
I ] GED-972A—Electronic motor control
-Thy-mo-trol
l ] GEA-3530—Electron-tube control for
I steel mill application
Nome
. Caompany
Address
I City State
san
fn o OB Em BO N BN DW
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' $3.48 TAP t \ l Capacity Range 15 to 500 mmf.
-~ =)
= = e ) E;’;?’:)éﬁos Power Factor 08% max. for capacity
b [ il U oz
b SFcrnn i tolerance of 59 or less
h - —THIRD DIGIT ' 129% max. for capacity
il ! tolerance of over 59
[
370-A i Max. Working Voltage 500 Volts D. C.
o
L —

FOR UH.F. and V.HF. applications where short leads, high resonant
frequency, and compactness are essential, Type 370 Erie Button Mica
Condensers are ideal.

These small capacitors consist essentially of a stack of silvered mica
sheets encased in a silver plated housing. The housing forms one terminal,
the other terminal being connected at the center of the stack, thus providing
the shortest possible electrical path to the capacitor. A wide selection of
terminal and mounting designs is available to provide both feed-thru and
by-pass connections.

Erie Button Mica Condensers have been thoroughly proven in large

scale production quantities since 1941 Capacity ranges and electrical char-
acteristics are given above.

Samples of Erie Button Mica Condensers and complete technical in-
formation will be sent to interested engineers on request.

INVEST TODAY IN BONDS FOR VICTORY

ERIE RESISTOR CORP.‘ ERIE, PA. LONDON, ENGLAND - TORONTO, CANADA.
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Special model Cathode Rav Life
Test Racx for Govesnmental use.

Fear view of flament and bias
_control of a TBVCO Life Test Rack
installation, shbewing: method cf
coupling cndl bus connectians.

With every forward step in the marct of engineering =rog
ress, TEMCO alertly kzeps pace meeting the chclienge
mplied in ecch new advancement

The equipment shown on this page is an instance of
TEMCO'S coniinuous contribution to the rapid advance of
electronics. The equipment typifizs the high degree of knowl-
edge, skill, and adaptability which have qualified TEMCO to
play a vital part in supplying our Government's specialized

wartime needs.

'STANDARD AND CUSTOM-BUILT RADIO COMMUNICATION EQUIPMENT

TRANSMITTER EQUIPMENT MANVFACTURING Co0., INC.
343 Mudson Street, New York, N. Y.



Leland Marine Service motor alternators are sailing with the
fleet ... fighting with the fleet.

They are part of the radio installation aboard ship. They power
the transmitters and receivers wherewith battle orders are
flashed by the commanding officers. Theirs is a vital role in the

fight to survive.

This is very special equipment operating on a fregency so close
as to require a governor to hold it constant. Its design specifica-
tions posed problems only war-pressured engineers would care

to tackle ... the development of skills far advanced from pre-war

standards.

WAR OTORS

Present production almost entirely ear-

LELAND MOTOR ALTERNATOR
SET FOR POWERING OF RADIO
DEVICES ABOARD SHIP. marked for the armed services. Sales and

engineering service on post-war electronic

equipment immediately available.

THE LELAND ELECTRIC COMPANY = DAYTON, OHIO
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' Single contoct Single contoct Single contact Single Single contact Twin contoct Twie contoct & Twin contact Twin contact

connector angle plug junction ¢ontact “T° chossis connector ongle plug “function chossis
' plvg adopter connector connectos receptacie plvg adopter connector receptacle
8 B &

A COMPLETE LINE OF LOW-LOSS CONNECTORS FOR SOLID
DIELECTRIC COAX AND TWINAX CABLES
(To ARMY and NAVY Specifications)

UNIFIED ENGINEERING— Connectors and Cables

Approved by the Army and the Navy for use on
standard coax and twinax cables. . . . Water-proof, small ‘&, 5.+
in size, rugged....Easy to assemble anywhere with
ordinary tools. . . . Electrical discontinuity is sufficiently
small to permit operation at ultra-high frequencies and
1. Strip insulation as per diagram. constant characteristics are maintained. . . . Cables are
2. Unscrew coupling ring and slip over connected to the plug only—there is but one type. of

Sk Al ol ddbia assembly operation for each size of cable.

Amphenol Low-Loss Connectors

—
EASY TO ASSEMBLE‘

3. Insert conductor. into hole in contact
(B) and twist insulation into taper- Available now five types

threaded sleeve (C) until shielding for three cable sizes:

passes solder holes (D) in sleeve, ) . i {
4. Solder conductor to tip of contact, Solid Dielectric Coax Cables—

making sure no surplus solder ex- 410" O.D.—290" Dielectric

e e soe S ' Solid Dielectric Twinax Cable—

xs:oc'ket contact u?illAnot be made). 410" O.D.—290" Dielectric
5. Solder shielding to connmector by Bclid Dielectric Twinax Cable—

flowing solder into holes (D) after 630" O. D.—475" Dielectric

fluxing . with' non-corrosive flux.

8. Screw coupling: ring in place. Write for information on these Cables and Connectors.

AMERICAN PHENOLIC CORPORATION e CHICAGO
IN CANADA — AMPHENOL LIMITED ¢ TORONTO

THE COMPLETE LINE — ULTRA-HIGH FREQUENCY CONNECTORS AND CABLES

ELECTRONICS — June 1943 35
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.. to completely enzlose and seal
contacts against temperature and
humidity conditions

.. to provide high vohage flashover
at high altitude

. . to provide high resistance between
adjacent pins

An added feature of the Franklin Socket is
a Strcin Relief Ring: this ring protects the
scldered /joints against vibration, pull or
twi%t':gf\ tHe wires.

Fmﬂl,n Sockets can ke supplied unas-
s_e__x_:_xﬂed or complete with cable to your
specifications.

" ONE PIECE MOULDED CONSTRUCTION

. SEALED AGAINST MOISTURE
. ... EASY TO ASSEMBLE . . .
. THOROUGHLY DEPENDABLE

MANUFACTURING CORP.
175 VARICK STREET, NEW YORK, N. Y.



The Burndy LINKIT
(closed position)

o

/

r

The LINKIT Lug

The LINKIT with Burndy
VERSIFLEX insulating
sleeve

38

Headquarters for Connectors -"

Again, Burndy solves a small
wire connection problem in a sim-
ple, foolproof manner.

The LINKIT is a detachable

connector, positive in its action,
and without any troublesome, ex-
tra parts . . . parts which might
loosen or become lost.

It simply z-i-p-s into position,
yet establishes a sound, secure
contact over its entire fork con-
tact area. To disconnect, a firm
pull releases the contact grip, and
it zips apart. Either operation
wipes contact surfaces clean.

And the LINKIT provides a

sound connection, mechanically
as well as electrically. For it’s
forged from puréd copper. Pure
copper for high conductivity , . .
forging for high strength.
Another advantage - . . the
LINKIT is a modern soldérless
connector, attached in the same
speedy and secure manner as
popular Burndy HYLUG termin-
als . . . simply indented to the
wire with a Burndy ' HYTOOL.
Samples of LINKIT; and other
Burndy solderless connectors for
small wires, will gladl‘ynbe sent
on request. e ]

BURNDY ENGINEERING CO., INC., 107 Eastern Boulevard, N.Y:C.
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ELECTRONICS

post facto”

sl

&
* the future retroacting upon the present

i.e. — a subsequent task or objeciive as
related to an existing effort.

General Irstrument's current quality-
and-quantity production is an ex post
JSacto accomplishment.

We wish you could know of the War
Production cesigns now occupying our
Engineering Laboratories and Produc:ion
facilities. Meny of them, or the ideas
embodied in them, may well become an
ex post facto accomplishment in your

Post War requirements.

We have an immediate interest in dis-
cussing new or additional products. Such
thoughts or idea-izing require long plan-
ning, therefore should not be hdarded
until Armiszice Day. Your inquiries will
be accepted in strict confidence.

* "

MILLIONS ol home radios are
dependent oa the perform:
and permarence of General

lustrument Cerporation Products.
.

General Instrument Gorporation

Executive Offices: 831 NEWARK AVENUE, ELIZABETH, NEW JERSEY
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Superior works for the unglamor-
ous engineer — the man who is posed
with the problem of developing and
producing the stuff that “tomorrow’s
dreams are made of.”

Superior cathode sleeves and anodes

are unglamorous too, if you look at them
as just millions of pieces of small metal

tubing. But to the war on every front,

and to the men and women on the pro-
duction lines of the radio and electronic
industry, these precision engineered
sleeves are often the difference between
top performance in the field and a dead

tube—they are the engineers’ blue-print
Hands on America's production Jines

insert more Superior secmless and
cathodes and anodes. pofented Lockseom cothode sleeves

come alive—these unglamorous Superior

Qur automatic production machinery info electronic equipment than

X 5 those of any ofher manufocturer.
spits cathodes out as fast as a machine

gun; our smallest standard size to date

is .010.
SUPERIOR — the big name in cathodes
and anodes today . . . and tomorrorw.

SUPERIOR TUBE CO.

NORRISTOWN, PENNSYLVANIA
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EFFICIENT VHF OPERATION
WITH GAMMATRON HK-24's

The high efficiency of HK-24 Gam-
matrons at very high frequencies is
the result of two things: the long,
capped tantalum plate which con-
fines the entire electron stream for
useful output, and the fact that the
grid is closely spaced to the filament
for short electron time-flight.

The HK-24 triode is easy to neu-
traMize, and parasitic oscillation is
avoided, because the inter-electrode
capacities are low and the grid and
plate leads are short. The grid to
plate capacity is only 1.7 micro-
microfarads.

For maximum and typical ratings
of the HK-24 as an r. f. power ampli-
fier, audio amplifier, crystal oscilla-
tor, doubler, or tripler, write for data.

ELECTRONICS — June 1942

James N. Whitaker, chief transmitting engineer of The Hammarlund Mfg. Co., Inc.
is shounm with the remarkable very bigh frequency transmitter he recently designed.

FROM 25 TO 125 MEGACYCLES
..o.without renecvutralization

ICTURED above is the new Ham-

marlund AW-1042, undoubtedly
the first neutralized power amplifier
to operate on 28, 56, and 112 meg-
acycles without reneutraljzation.

High stability is not the only
news-worthy feature of this new
transmitter. It has been engineered
with such skill that it replaces an
accepted transmitter of similar per-
formance requiring twice the power
input and weighing seven times as
much!

The AW -1042 produces 50 watts
of useful carrier power with either
audio or narrow-band frequency
modulation, both of which are crys-
tal-controlled. It offers CW, tone
telegraph, and phone performance.

Hammarlund’'s AW-1042 elo-
quently demonstrates the ability of
their engineers to evaluate design;
and Heintz and Kaufman, Ltd. is
proud that HK-24’s are used in the
final, as well as in the three pre-
ceding doubler stages.

States Mr. Whitaker: “I chose
HK-24 Gammatrons because their
mechanical and electrical character-
istics render them particularly suit-
able for high frequency operation
with unusually high efficiency and
stability.”

HEINTZ ano KAUFMAN, 1o

SOUTH SAN FRANCISCO, CALIFORNIA, U. 5. A.

Gammatnon Tubes

41



“THERE’S LifE |
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IN THE OLD TUBE YET"!

66 can’t figure this one out. Here’s a transmitter
tube that should have joined the junk heap
months ago. It stood up under that jolt Friday
when the 25-pounder practically landed in my
lap. It came through when the C. V. trans-
former burned out and the generator went on
a jive. And even for a normal setup this tube’s
living too long. Look at it: after ten thousand
hours it's still pretty clean. Must be a freak!??

Descriptive booklet and list of tube manufacturers using SPEER Graphite Anodes glasly mailed wpon request.

CARBON COMPANY

-

ST. MARYS, PA.
CHICAGO - CLEVELAND - DETROIT

It's no freak, sergeant. They're building ‘em
that way today. That tube has a SPEER graphite
anode. Those graphite anodes can stand much
rougher handling and higher overloads. They
run cooler and never warp, or fuse or even
soften. When this war is won and you're back
at your old job buying communication equip-
ment, you'll do well to specify transmitter tubes
made with these SPEER anodes.

MILWAUKEE - NEW YORK - PITTSBURGH @ 1046
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FOR MORE ELEGTRONIC

WEAPONS FASTER

with HIPERSIL two-piece cores

Hipersil cores eliminate hard-to-handle little trans-
former laminations. Made from a new magnetic steel
that has 14 more flux-carrying capacity . . . they are
wound from one strip and then split in two pieces.

This split-core con-

struction saves valu-

able man-hours be-

cause there are only

2 or 4 pieces to assemble around the windings.

Hipersil cores offer hitherto unavailable improve-
ments to manufacturers of radio transformers, relays,

reactors, chokes and loading coils. For example:
SMALLER SIZE...ideal for airplanes, tanks, “walkie-talkie” sets, etc.

LIGHTER WEIGHT. Because of better magnetic properties, Hipersil
saves 30 to 50% in weight . . . particularly important in aircraft
and portable equipment.

Westinshouse

OFFICES EVERYWHERE

PLANTS IN 25 CITIES ...

ELECTRONICS — June 1943

WIDER RANGE OF LINEAR RESPONSE. Knee of the saturation curve
for Hipersil is higher than for ordinary silicon steel. It gives
approximately 13 greater straight-line response for winding and

core cross section.

Ask your Westinghouse representative about stand-

ard Hipersil core sizes now available for war production.

*Registered Trade-mark, Westinghouse Electric &
Mig. Co., for High PERmeability SILicon steel.

GET THE FACTS ABOUT HIPERSIL

Write for B-3223, a data
book crammed with applica- Hipersil Cores
tion and performance facts P
about Hipersil. Address: J‘nY
Westinghouse Electric & !
Manufacturing Co., East

Pittsburgh, Pa, Dept. 7-N.
J-70408

4‘“‘:“}
@

[4)

[
): RSIL
(@) HIPE
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Wieh the struggle becoming
increasingly fierce . . . now,
more than ever...the quality
of American men and equip-

ment stand out in bold relief,

"””/I/,

We cannot tell you where. ..

W

_—

but we do know that some-

)

\
[=]
©

\}
\\\\\

where on all the fronts...the

‘/
Uity
N

3

quality of DeJur Aircraft and
Electrical Instruments, Poten-
tiometers and Rheostats is being subjected to the
severest of tests. Thanks to 25 years of experience and

research, our products will not be found wanting.

DeJur fimsco(Grroranion

-

Awarded for Excellange in Pro-
duction and Quality of Materiel

SHELTON, CONNECTICUT

€.~ NEW YORK PLANT CANADIAN SALES OFFICE:
& 99 Hudson Streer, New York City 360 King Sireet West, Toronto

MORE THAN EVER . . . L' important to beep bugying Warn Bonds and Stampe
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TURNER
Wodel 22-D

Turn to Turner---for a Mike with “Built-In”" Fight

Whatever your need for a Microphone, you can be sure of complete satisfac-
tion under any acoustic or climatic condilion when you specify Turner.
Thousands of satisiied users can vouch for the rugged construction, the
accurate response and superb performance of Turner Microphones under the
toughest usage.

Today’s Turner Microphones are being used for vital war communications,
in War Plants, Airdromes, Ordnance Plants, Docks, Army Camps, Broadcasting
Studios, Police Transmitters and other highly sensitive spots where accuracy
i essential. IF YOU HAVE A HIGH PRIORITY RATING, you can still buy
Turner Microphones. Write today, explaining your problem, and we will help
you select the Turner unit best suited to your needs.

\ GET THISMURNER CATALOG

. . . Write now to obtain your Free
copy of Tumer's new 8-page, fully
illustrated, colorful Microphone Cata-
log. Select the one you need, at the
price you want to pay.

Turner Crystal Microphones licensed
under patents of the Brush Development Co.
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They work together better. ..
because they can talk together

1 Ts

46

From a thousand feet up
The burning airdrome
Looks like

A “pushover” . . .

But

When you get
Right down to earth
It turns out to be
Anything but.

Suddenly the trees
To the right
Start throwing lead —
And your men
Are still hanging
Like clay pigeons
In their harnesses.
- - *

What a break
That you’re equipped

With a
Two-way
Radio.

What a break

That you can tell your trouble
To a friendly

Fighter plane.

- - »

Today, communication equipment
Designed and manufactured

By LT.&T. associate companies

Is helping Uncle Sam’s fighting forces
Work together

On land, seaand in the air . . .

Tomorrow, the broad experience
Of LT.&T.

In che field of communications
Will help build a better world
For every man.

Invernationar Tevernone amo Teeesrarw Conporation 57 Broad St., New York; N, Y.

Manufacturing Associate:

FEDERAL TELEPHONE AND RADIO CORPORATION
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CORNELL DUBILIER ELECTRIC CORPORATION, SOUTH PLAINFIELD, N. J.
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Variable resistors (carbon and wire wound), switches (separdte

and in combination with variable resistors), plugs, jacks, key switches,
push switches, telephone generators and ringers and similar electronic

components. Also other devices not illustrated here.

June 1943 — ELECTRONICS



If you are a manufacturer of electronic equipmnent we
invite your inquiries. Our engineering skill, great produc-
tion facilities and dependable delivery service are at your

disposal. Send us your specifications.

CHICAGO TELEPHONE
Supply Company
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Wherever man goes  « « the

two-way radiotelephone enables him to con-
verse freely with those ashore. This medium
of communication is new, tonveys conver-
sations clearly, quickly, certainly. After the
war you will be using the two-way radiotele-

phone extensively both in your business and
social activities on land, sea and in the air.
So remember this name— Jefferson-Travis. We
havepioneeredintheradiotelephonefieldand
have perfected this electronic device for use
by the United Nations throughout the world.

JEFFERSON-TRAVIS

RADIOTELEPHONE EQUIPMENT

NEW YORK -

WASHINGTON .

BOSTON

June 1943
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SKIMMED THE USES
FOR ELECTRONICS!

It seems almost to be a war of men and electronic devices.
Wherever we engage the enemy, or guard against him, the
electron has been put to work. Planes are spotted, gunfire
controlled, even the course of our battleships is guided by
means of electronics.

Yet in the light of potential uses for science’s newest miracle,
the surface has only been scratched. When the war is finally
won, electronics will emerge in the new industrial era to
perform countless wonders and open up new fields—in the
food industry, for example, inspecting packaged merchandise
for matter injurious to health but invisible to thz eye...in
construction, joining together metals formerly considered
unweldable, such as aluminum and stainless steel ...in a
hundred-and-one peacetime pursuits, from refueling furnaces
to matching colors.

The frequency range from 10 to 100 megacycles alone today
includes application of the electronic theory to diathermy, to
generate heat within the body—airport markers, for the guid-
ance of pilots—frequency modulation, extended throughout
commercial broadcasting. Here, in just one of many frequency
bands, lie opportunities in Medicine, Aviation, Communica-
tion, for men with an electronic background.

While every day, out of the laboratories, are ccming new
developments that point to promising electronic careers yet
undetermined in the peacetime world. Already scientists are
talking about interplanetary communication through the magic
of the science of electronics!

To Isolantite, there is encouragement iri the scope and
extent to which electronic devices are being used to meet the
needs of war. For men are being trained who will be the main-
spring of the new Electronic Age. These men—you may be
one of them—are learning well the importance of high-grade
insulation to the future of the electronic industry.

CERAMIC INSULATORS
ISOLANTITE INC.,, BELLEVILLE, N. J.




RADIO RANGE QUADRANTS

TAKE PILOTS OUT OF M :
4

After many years of trial and error, the radio
range system of radio navigation has come
I into its own. Practically fool-proof by its very
simplicity, it eliminates—as obstacles of air
travel—the darkness of night and *‘X’’
wéather, . ) Y
fdach radio range station marks four courses,
6r'\ equi-signal .xzones — each’ approximately
90° apart.” The letter N (- ¢) is! transmitted
in diagonally opposite uadrants; the Jetter A s

(- =).in the others, ' \ 2=
Each quadrant overlaps thie other slightty. Thus
in this overlapping wedge, two interlocked sig=
nals are recefved .. . this is the beum} L
if the plane deviates from this “‘chalked ling*"
of the airways, the pilot hears—instead of'the
manofone—the letters of the quadrant he |3
entering.in error

Electronic Enferpr’ises power and .transmitter
“tubes—now vitally_jnitegrated in fhe commu-
nication systems of the Armed Forces—will
serve in a similarly important role in future

Air Commerce. Inquiries—for present n\ﬁliiu}\y
needs, or future plcmnings—;ére invited. \

ELECTRONIC
ENTERPRISES, INC.

=3
-

.;mmui__'-‘ ?nurmn,‘

3
L

GENERAL OFFICES: 65-67 SEVENTH AVENUE, NEWARK T ' ~ NEW JERSEY



appai'llld
Americar

SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE %

VULCANIZED FIBRE * RUBBER #* ASBESTOS AND OTHER MATERIALS
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BOING STRATOUINER

Constant voltage protection all the way

Ask the men who produce planes and the men
who pilot them. They’ll tell you what vital part
constant voltage plays in modern aviation. In the
sky, it’s constant voltage on the directional beam
which guides the ships through night and storm.
In the shop, it’s constant voltage on the production
line which maintains the split-hair accuracy of
precision airplane parts.

For the aircraft industry—and for your own—
SoLA CONSTANT VOLTAGE TRANSFORMERS provide
this all-important stabilized power. They stand
between costly equipment and destructive voltage
fluctuations now common on overloaded power

7

lines. Without supervision they instantly absorb
power sags and surges as great as 309,

For unerring operation of precision tools, and
protection of almost irreplaceable instruments
and electronic tubes, put Sora CoNsTANT VoOLT-
AGE TRANSFORMERS on duty in your plant.
They’re built in standard units from 10 VA to
15 KVA capacity —self-protecting against short
circuit and without moving parts. Special units
can be built to specification.

Note to Iindustrial Executives: Find out howe Sola
"CV™" transformers can solve roltage control problems in
your aperations. Send for bulletin DCV .74,

ol i

.

Ccnstanit'yolju;gé “I' ransformers

= S

Transformers for: Constont Voltage * Cold Cothode Lighting « Mercury Lamps « Series Lighting * Fluorescent Lighting + X-roy Equipment + Luminous Tube
il Burner Ignition « Radio « Power + Controls « Signal Systems * Door Bells and Chimes * etc. SCLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, Iil.

Signs
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HAYDU BROTHERS are playing a vital part

in the important and strenuous war efforts of the Electronic

Industries . . . supplying this field with over twenty-two

million precision parts daily.

No matter how large the quantity, how close the tol-
erance, how impossible the problem, we have always
arrived at a solution that saves time, money and
materials . . . and waste of time, money or materials

is criminal in these war times.

Additional space, extra equipment permits us
to serve more clients . . . faster, beftter, at
greater economy. We have the experi-
ence, engineering staff, the men and

the machines to undertake your diffi-

cult problems. Consult vs at once.

SPECIALISTS IN BURNER TIPS
ms TUBE PARTS, WIRE FORMS,
METAL STAMPING FOR RADIO,

A MEMBER OF THE RADIO MANUFACYURERS ASSOCIATION ELECTR'CA L' AVIAT' oN AN D
Mt. Bethel Road, Plainfield, N.J. INSTRUMENT MANUFACTURERS
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AmcoiL

Quick, Sure Equipment Testing

For low tem i i
perature with altitude, and hi
: . igh
ten;peratpre with humidity. The testing of a?r-
craft equipment in Amcoil test chambers offers
these outstanding advantages:

® Quicker Pull Down
@ Completely Automatic
® Easier to Operate

® Long Trouble-Free Life
® More Tests per Hour
@ More Tests per Dollar

Models RTC.1
and RTC.1A

Models M50TC-1 A
and M50TC-2 A

Model RTC-3

e DIMENSIONS
MODEL NO. | REFRIGERATION | PRESSURE T:r:::::;r: /Heigh'ix“ﬂ?l__,___ : _,_US‘t‘“E STARIOR
{Quick Pull-Down) e E(a_m;l Width| Depth| Height | Widih | Depth Cu. Ft.
RTC-1 Mechanical e | 67 to f160° | s | 357 | 717 | 42" | 28% s9v | 30v | 287
RTC1A Mechanical v | 957w 07 | sewr| 357 | M| 437 | 7MW 527 | 30" | 25
RIC-3 Mechanical o | 677 yieoc| 4 | o4 | se” | 36" |\ 277 | 26" | 17
M50TC-1A Dry lee o [ e e e | 4 | x | aev ] 40" | 2V e | 28" | 7
M5CTC-2A Dry lce Sea Level —67° to +160° 53" X 52" 43" 28" 25%" 28" 1
RAC-1 Mechanical 70,000 ft. —67° to +160° 66%"| 35" 84" 49" 24" 30" 18" 8
RAC-2 Mechanical 70,000 ft. —67° to +160° | 66%2" 35 | 100" 49" 24" 44" 18" 1

Further details will be furnished on request. Address Dept. 6E

56
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How to PREVENT THIS SABOTAGE
to Your Screw Driving Army

PHILLIPS SCREWS END DRIVER-SKIDS/

Caught in the act by the “frozen” action
photography* of Gjon Mili, is & skidding
screw driver...one of the meanest of
saboteurs. Skidding drivers cause accidents
that keep all too many workers away from
assembly lines, nursing gouged hands.
And, fear of such injury slows-down the
work of countless others, Always present,
the danger increases with rushed, inexper-
ienced workers. So, it’s doubly important
today to specify Phillips Recessed Head
Screws . .. which prevent driver-skids!

Automatic centering of driving force in

¥ WOOD SCREWS -

Amaeriean Serew Co., Providence, R. 1.
The Bristol Co.. Weterbury, Conn,
Central Screw Co., Chitago, HL

The H. M. Harper Co., Chieago, HIL.

MACHINE SCREWS

Chundler Products Corp., Cleveiand, Ohio
Continentat Screw Co., New Bedford, Mass,
The Corbin Screw Corp., New Britain, Conn.

the scientifically designed Phillios Recess
eliminates all other screw driv:ng trou-
bles: the fumbling, wobbly starts. .. re-
drivirg of slant-driven screws . .. removal
of broken-head screws...reclaiming of
marred parts. Fast, faultless driving be-
comes automatic, even for “‘greea hands”
Power driving becomes practical.

They cost less to use! Compare driving
costs. You'll find that screw price is a
minor part of total fastening expense. ..
that it actually costs less to have the advan-
tages of the Phillips Recess.

*Gjon Mili synchronizes exposures with Kghtning-like
Rashes of the stroboscopic light, to make skidding driver
appear to stand still.

PHILLIPS7 SCREWS

SELF-TAPPING SCREWS -

International Serew Cc., Detroit, ‘Mieh,

The Lamson & Sessions Co., Cleveland, Ohlo
The National Serew & Mfg. Co,, Clevelend, Ohio
New England Screw Ca., Keane, N. N,

The Chartes Parker Co., Meriden, Conn,
Parker-Kalon Corp., Mew York, N. Y.

Pawtucket Screw Co., Pawtucket, R. I.

KEY TO FASTENING |
SPEED AND SAFETY

The Phillips Re-
cessed Head was scien-
tifically engineered to
afford:

Fast Starting - Driver
point automatically =
centers in the recess . . . fits snug-
ly. Screw and driver “become
one unit.” Fumbling; wobbly
starts are eliminated.

Faster Driving — Spiral and pow-
er driving are made practical.
Driver won't slip out of recess
to injure workers or spoil ma-
terial. ( Average time saving is
50%.)

Easier Driving — Turning power
is fully utilized by automatic
centering of driver in screw
head. Workers maintain speed
without tiring.

Better Fastenings — Screws are
set-up uniformly tighe, without
burring or breaking heads. A
stronger, neater job results.

WA |

Pheoll Manufacturing Co., Chleage. LIl
Reading Serew Co., Norristown, Pa,
Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N. Y.
Scovill Manufacturing Co., Waterviile, Conn,
Shakeproof Ine., Chicago, (I,

The Southington Mardware Mfg. Co., Southiagten, Conn.
Whitaey Serew Corp., Nashua, N. K.

STOVE BOLTS



“PRECISION

| APAP Doldettess

- e . =

SOLDLELESS WIRING DIVICES

ENGINEERING pymwem APPLIED TO THE END OF A WIRE"

WIRING
DEVICES

Top Performance In Low Voltage and High Frequency Requirements

The AMP Diamond Grip Solderless Insu-
lation Support Terminal is daily maintaining the highest
quality electrical and mechanical connections under the
severe conditions required in gun control, ajrcraft com-

munications, and electronic use. This pure copper termi--

nal, which is 1/32” shorter and approximately 329,

AIRCRAFT-MARINE PRODUCTS INC. oeer. B 286 N BROAD ST, ELIZABETH, N. I

Canadian Representative: A & M ACCESSORIES, LTD.,, TORONTO, CANADA

lighter in weight, has been engineered for the aircraft
industry to meet every requirement of production as well
as actual service.

Exceptional production efficiency is the result of special
terminal design, and AMP Precision-Die Installation Tools,
illustrated below.

D
AIRCRAFT WARINL PRODUCTS INC.

BOIDERLESS WIRING DEVICES
———? TIRINC DEVICES

THREE PERFECT CRIMPS
AT ONE TIME

Diamond Grip Precision-die hond,
foot and power operated installation
tools materially reduce production
time and assure uniformity of appli-
cation without the necessity of worker
pre-training. These self-gavging tools
make three perfect crimps at one time
—every installed terminal is the exact
duplicate of all athers in the line.

THE AMP SYSTEM OF SOLDERLESS
WIRING

Unbiased loboratory tests of AMP
Diamond Grip Terminals show no sig-
nificant change in resistance even under
the severest operating conditions, includ-
ing a multiplicity of circuits, variations
in current, voltage, temperatures and
corrosion.

Write today for Bulletin No. 19,

June 1943 — ELECTRONICS



IT'S EASY FOR YOU TO DESIGN WITH

PYRANOL CAPACITORS

OU’LL find that G-E Pyranol* capacitors, espe-
cially because of their small size, are ideal for all
built-in applications, such as in electronic devices,
communications equipment, motors, control, trans-
formers, and fluorescent-lamp ballasts.

The use of Pyranol as the treating material has
made it possible to reduce physical size. Its use also
makes these G-E capacitors far superior, in perma-
nence and uniformity of characteristics, to those
formerly available.

Many of the ratings are available in cylindrical,
oval, or rectangular cases.
And they will work
equally well mounted in

any position.
*Reg. U.S. Pat. Off.

BE SURE TO GET YOUR COPIES of these
time-saving cotalogs on small G-E capacitors.
You'll find them excellent guides for rapidly
selecting capacitors for any buiit-in application.
The listings, in easy-to-read tabular form, are
more comprehensive than those heretofore avall-
able. They cover all the sizes generally used—
all those that have been found most desirabie
with respect to ratings and dimensions.

ELECTRONICS — June 1943

General Electric Company, Section A 407-52
Schenectady, N. Y.

Please send me complete information on small Pyranol
capacitors for built-in applications.

D For D-c Applications (GEA-2621A)
[] For A-c Applications (GEA-2027B)

Name.. .. ...

Company.....

ceecceaennnmema- - e



is "there'

TERMINALS, LUGS,
BRACKETS, CLIPS

AUTOMATIC WIRE FORMING
AND METAL STAMPING

Odd Shaped Pieces Stamped
and Formed from Wire

Y or Strip on High Speed

S . 2
N N\ p et Machines.
\ . -.\\\'\\ " /” o Hundreds of items in stock
i ' 2\ ’
\ N L.
. = .

o~ to meet practically every
’-'

N

/'/}
“i3
Vi
L “a

w installation requirement.
i Complete Hot Tinning and
Plating facilities for handling

large orders.
Send for samples ond quo-
totions. Let us have your
prints ond specifications.
‘QUICK RESPONSE TO INQUIRIES]

STEWART STAMPING

‘ CORPORATION
621 East 216th Street
y " New York

Bunlj to Hnghesf Precmon ‘Sfandords D

e 4 ~
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THE INSULATOR

THERE IS ONLY ONE MYCALEX

A secret weapon stands guard. It keeps constant vigil along our shores, rides on the
bridges of our battleships, watches faithfully over the skies and the seas. Darkness, rain,
clouds, and storms cannot blind its sure stab for hostile aircraft and ships. RADAR locates
enemy targets, measures the distances, points the swift annihilation of vandal raiders.
Ultra-high frequency waves make possible this new miracle. The electronic age shrivels
the forces of barbarism.

MYCALEX plays its part in making this secret weapon available to aid us—plays its
part in this as faithfully, as dependably, as in all other applications. There is scarcely a
phase of the entire war program in which MYCALEX is not performing, as reliably as it
has for more than a quarter century of peace-time services. Navy and Army approval is
the reward for years of dependability, and the Mycalex Corporation of America has been
labouring night and day since before Pearl Harbor to meet the needs of our armed forces.

The return of peace will reveal new realities born of the blood and smoke of war, and
MYCALEX will serve as always in these visions turned real.

MYCALEX is not the name of a class of materials. MYCALEX is the registered trade-
name for low-loss insulation manufactured only by the Mycalex Corporation of America
in the Western Hemisphere. MYCALEX is specified by engineers because MYCALEX
is required. There is only one MYCALEX.

(B [y

Trade Mark Reg. U. S. Pat Of.

MycalrLEx CORPORATION OF AMERICA

Exclusive Licensee under all patents of MYCALEX (PARENT) CO. Ltd.
60 CLIFTON BOULEVARD CLIFTON, NEW JERSEY
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Photo, Courtesy Mid-Continent Airlines showing current Wilcox installations

Uninterrupted Service
IS Vital to Safe Air Transportation

Dependable communications are the keynote. There must be no failure. For
years, Wilcox has made radio equipment to help carry on flight control safely.
Today, the “know-how” of Wilcox facilities is entirely devoted to manufacture
for military needs. After peace is

secured, the marvels of radio develop-

ment will be working for better living.

\VA' ’ WILCOX ELECTRIC COMPANY

Quality Manufacturing of Radio Equipment

14TH & CHESTNUT KANSAS CITY, MISSOUR]
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IT'S THE NUT
THAT LICKS
FASTENING PROBLEMS

HINK of the tough jobs for nuts on
planes, tanks, guns, naval vessels and
production equipment.

And it’s in these jobs you’ll find Elastic Stop
Nuts.

In fact, you'll find more of them than all
other lock nuts combined.

The reason is, these nuts stay put.

Once on, they’re set — don’t shake loose even
under severe vibration. And you can take
them off and put them on many times and
they won’t lose their locking ability.

When peace returns, they’re going to solve
all kinds of manufacturing problems.
They’re going to relieve maintenance engi-

ELECTRONICS — June 1943

neers of frequent inspections andsave
time and money in replacements.

Our engineers have been solving fas-
tening problems for years—the
stickers of both peace and war.

Whenever you have a fastening de-

tail to be met, feel free to call upon
us. We’ll gladly share our experience and
recommend the right Elastic Stop Nut.

s, R P = T
SEALED ot ®
top fo protect
. working "pc_eods
5% from corrosion

“"LOCKED on bolt
by the action
~ of the hardened
cellulose collor

 threaed against
boit thread

EIASTIC STOP NUTS
Lock fast to malke things last

ELAsTIC STOP NUT CORPORATION OF AMERICA
UNION, NEW JERSEY
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TRANSMITTING
CAPACITORS |

OUR WAR EFFORT @ Be it tiny “postage-stamp”’ mica capacitor or large stack-mounting

From January 1941 to December 1942, unit—regardless, it's a precision product when it bears the Aerovox
Aerovox . . . :

name,
® Stepped up production output 500% L . 2 . BE B i
161 ST A Emed) Forcad Only the finest ruby mica is used. Each piece is individually

. . - gauged and inspected. Uniform thickness means meeting still
i romsed.. Hioductin.  Hegy . dpicé closer capacifance tolerances. Also, sections are of exceptionally
0.

uniform capacitance, vitally essential for those high-voltage series-
® Sought, hired, trained, and put to i ¥ .
work additional workers—a 300% in- stack capacitors. Meanwhile, the selection of perfect mica sheets ac-

crease in productive personnel. vy
counts for that exira-generous safety factor so characteristic of ALL

® Opened second plant in Taunton, Aerovox capacitors.

f’h‘::gi"g work to available workers Our new Transmitting Capacitor Catalog lists the outstanding

choice of types. @ Write on your business statione for your reg-
® And—doing more and more: grow- P Y Y Y g
ing week by week! istered copy.

ey,
. P

S INDIVIDUALLY TESTED

AEROVOX CORPORATION, NEW BEDFORO, MASS L SALES OFFICES IN ALL PRINCIPAL CiTiES
Export: 100 Varick St., N. Y. C * Cable: ‘ARLAB ° In Canada: FEROVOX CANADA LTD., HAMILTON, ONT

64 June 1943 — ELECTRONICS



'\41
Wy
$C o‘

1 o)
\8° ng“ﬁP;\i‘
Ak
*N°;Ao“

ELECTRONICS — June 1943

65



., KIND OF
/ CRYSTAL

& o

e

7

%zq-rvps OF cuUT
AND FREQUENCY

Should you need special crystal types we are

ready to produce them now —in small or large
quantities. And the crystals we produce to your
temperature coefficient and absolute frequency

specifications, will be exact! If you are rushed:

PHONE CRYSTAL SERVICE DIVISION
PLYMOUTH THREE THREE

10 HNIMEGKUIN DUSTRTES

P LYM O UTHEINDIATNAY
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ry branch of the

rupted re-

form ating

NEW YORK TRANSFORMER COMPANY

“ful living that will make all prey

engineers and

for postwa:r achiever

g_‘ .

Advantages for richer, mor__e,h Qa

plcms

efforts incongruous in compari
Our clients—Ileaders in the
spective fields—utilize the
Sample Department facilities
integral part of ; their own (¢
panies. It is available to yoﬁy;o

Inquiries are invited.

e

ssnweven
Lannsees

-em = wwe -

26 WAVERLY PLACE, NEW YORK, N. Y.
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RELAVS rox LOW-POWER USES

TWICE TESTED ... BALANCED TO STAND VIBRATION

For vacuum tube circuits—for the protection of deli-
cate -instrument contacts—for alarm circuits—for
exacting temperature control—wherever the need is
for dependable relays to operate on very low coil cir-
cuit power, you will find Dunco Sensitive Relays
unexcelled.

Each unit is specifically “tailored” to its specific job.
Each has its moving parts carefully balanced, making

DUNCO CATALOG AND RELAY DATA BOOK

You can ficd the right r2lay for almost any application in tke 48-page
Dunco Catalag—also helpfal engineering information and suzgestions on

relay selection and use. Copy tpen request.

STRUTHE

1327 ARCH STREET

it suitable for use where vibration is encountered. Each
is twice-tested before leaving the factory.

Shown here are sensitive relays of the Dunco Series
28 (high-sensitivity),and Series 29 (medium-sensitivity)
types available in various styles -of mounting. Nu-
merous sensitive Dunco Midget Types are likewise
available for similar low-power uses where small size
aad light weight are important factors.

DUNN, Int.

PHILADELPHIA, PA.

LET DUNCO DISTRICT ENGINEERS IN 28 STRATEGICALLY LOCATED CENTERS HELP SOLVE YOUR RELAY PROBLEMS

June 1943 — ELECTRONICS




Standoff, bowl, and other special-purpose
insulators are avaslable in wsde range. Lapp
is also equipped for production of many
special assemblies, including porcelain or
steatite, with all associated metal parfs.

Lapp porcelain water coils, porcelain pipe
and fittings provide a means for cooling
bigh-frequency tubes, without sludging, elims-
nating need for water chariging or cleansng.

L a p p INSULATOR CO., INC.
LEROY, N. Y. .

CONDENSERS FOR INDUSTRIAL
ELECTRON'C C|RCU|TS For lump capacitance in any

high-frequency circuit, Lapp gas-filled condensers save space, save power,
save trouble—and use no mica. Available for use at any needed voltage
rating and capacitance, they operate with practically zero loss, are puncture-
proof, fail-proof and constant in capacitance under temperature variation.

Above és Unit No. 26541, consisting of two No. 25934 units. The assembly provides pivoting
bus conductaors, arranged so that the units may be used singly, in series, or in parallel, provid-
ing capacitance continuously variable from .0022 mf. to .022 mf. Each unst is rased at 200 amp.,
6500 volts, capacitance variable .0043 mf. to .01% mf.; the combination in series, 200 amp., 13,000
volts, .0022 to .0055 mf.; in parallel, 400 amp., 6500 volts, .0086 to .022 mf. In the girl's hands
#s Unit No. 23722, rased at 50 amp., 7500 volts, capacitance .000045 mf. to .000075 mf.

r




To capture the power of the electron—to make it
behave and do a specific job—often requires control devices
which must be carefully selected and precisely engineered to fit
the conditions of the problem.

Automatic Electric relays and stepping switches, by bridging
the gap between the electron tube and the job to be done, are
helping to take-new electronic ideas out of the laboratory and
put them to practical use. They are the “muscles” that make
electrons go to work.

Automatic Electric field engineers are today working with the
makers of electronic devices of every kind, offering time-saving
suggestions for the selection of the right control apparatus for
each job—and extending the benefit of the technique which
comes from fifty years of experience in electrical control appli-
cations. As a result, Automatic Electric controls are finding in-
creasing use both in the implements of war, and in the plants
where war products are made.

If you have an electrical control problem—whether electronic
or not—first, be sure you get the Automatic Electric
catalog. Then, if you would like com-
petent help in selecting the
right combination to
meet your need, call in
our field engineer. His
recommendations ~ill
save time and money.

AMERICAN AUTOMATIC

ELECTRIC SALES COMPANY

1033 West Van Buren St.
Chicago, .

MUSCLES FOR t%’- THE MIRACLES OF ELECTRONICS
June 1943 — ELECTRONICS
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The Automatic Electric line of control

devices includes:

RELAYS—A complete
range of light and
heovy duty types, for
operation on a-¢ or
d-c power, and with
endlesscoiland con.
tact combingations.

LEVER KEYS—Leck-
ing and non-lock-
ing types in any
desired contact
combination, for
manual switching
of control or com-
munication

circvits,

STEPPING SWITCHES
—magnet driven se-
lector switches for
automatic or directed
selection of circuit
channels, in capacities
of 10 to 100 circuits.

The Automatic Electric
catalog of control ap-
poratus includes olso
a complete listing of
control accessories,
such os solenoids,
counters, jacks, plugs,
impulse senders, lamp
and target signols, etc.
Write for your copy.




We both have an identity of purpose—to produce dependable, first-class
products on time—thus help shorten the war! We know that you depend on

us to fulfill our end of the bargain which is the

*RIBBON®*STRIP"
production of uniform special alloys and their de- R |
o

livery on schedule. Our entire mental and physical
D

resources are directed to this end.
WILBUR B. DRIVER CO. @
S

NEWARK « NEW JERSEY
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PRODUCTION LINES
MUST NOT SLOW DOWN!

Lafayette Radio is strategically
located to give you quick deliveries on radio
and electronic parts and equipment. Mil-
lions of items have heen shipped from Chi-
cago, the shipping hub of the nation, to
industrials, training schools and all branches
of the armed services. Lafayette’s procure-
ment and expediting service has helped to
prevent work stoppages on many vital war
production lines.

Many instances are on record where-
in Lafayette has made immediate delivery
on hard-to-find key items, eliminating costly
delays in giant armament programs. This is
because Lafayette handles the products of
every nationally known manufacturer in
the radio and electronic field. A single or-
der 10 Lafayette, no matter how large or
how small, will bring prompt delivery of
all your requirements.

Free — 130 page Catalog — “Radio and

Electronic Parts and Equipment.”® Write
%01 W. Jackson, Chicago, lll. Dept. 6G3

LAFAYETTE

RADIO CORP.
CHICAGO

| *

June 1943 — ELECTRONICS




RIFPLETT
Combat fone NsTRIMENTS

THESE PHOTOGRAPHIC REPRODUCTIONS AHE THREE-QUARTER SIZE

@ | MODEL 312

T

MOODEL 372

A.C.VOLTS v B m

a8 5 52 58 go 62

@p? @ rreaLency Q)'

CTYCLES PER SECOND
50 7O 138 voLTa

2%

INSTALLATION
DIAGRAMS

A ®

MODEL 437-JP Model 437-J P Model 372

The Triplett Combat Line

Maximum Service in Minimum Space New Answers to specialized needs of War: Produc-
4 . = tion Speed-up and Standardization; Performance
T“lPLETT %@ INSTRI A‘IENTS under the Stress and Vitrations of Combat Service.
Model 437 J P— A rectangular line of meters to meet
dimensions shown (see diagram). Wide-open scale for
maximum readability. Complete coverage AC-DC
Voltmeters, Ammeters and Wattmeters. Magnetic or
static shielding provided on order. Molded Plastic
Case for maximum protection in high voltage circuits.
Pivots, Jewels and other component parts designed to
meet severe vibration requirements.
Moded 372—Frequency IV eter—*‘All-American make"’
Vibrating Reed Frequency Meter. Maximum readabil-
fty by grouping of Reed:. Range-Frequency-Voltage
to meet specific requirements. Protected against ex-
cessive panel vibration. In standard 3 inch mounting
Precision performance by new thin instrument with or on special order in any cataloged Triplett Case.
standard Triplett movement housed in either metal

or molded case. No projecting base; wider shroud
to strengthen face; simplified zero adjustment; .
Naturally deliveries are stbject to necessary priority

balanc bridge t; metal bridges at both " 3 3
ad Y o b‘;l - suppo:l aF n“; + ! regulations. We urge prompt filing of orders for deliv
ends; doubly supported core. For “Precision in ery as may be consistent with America’s War effort.

limited space’’ write for Triplett Thin Line Bulletin.
TRIPLETT ELECTRICAL INSTRUMENT CO
BLUFFTON, OH10 RIEDLEY

A WORD ABOUT DELIVERIES

ELECTRONICS — June 1943




When the Rays of Peace
Pierce the Clouds of War

When that day comes, as it surely will, there will arise
a new, peacetime demand for electrical products and
services to meet the needs of a victorious people.

Surely the better, brighter world for which we fight
today will see many amazing applications of electronics.
Just as surely, too, will a great many postwar advance-
ments—in air conditioning, photo-electric apparatus,
communication circuits, and time and automatic con-
trols, for example—benefit by the efficiency of Adlake
Plunger Type Mercury Relays.

Today the makers of Adlake Relays are engaged in
vital war work. We are engaged in research, too—
searching for new and better ways to design and manu-
facture relays. It is the sort of determined study you’d
expect to be carried on by a company so well known for
the dependability of its mercury relays ranging in con-
tact ratings up to 100 amperes.

This is our way of planning for the future. In your
planning for the future, consider the advan-
tages of Adlake Relays (now obtain-
able on priority only) when they are
once more available for unre-
stricted use by the nation’s
electrical engineers,
designers, and manu-
facturers.

TRADE MARK

Tug Avams & Westiakp Company

ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS
74 June 1943 — ELECTRONICS



“VERIFIBRE

e+ TAYLOR'S NAME FOR Db IIﬂ'Y‘\-CONTROL

FINISHED PRODUCT

WHAT IS YOUR PROBLEM?
TAKE IT TO TAYLOR

Even with the ﬁnel" fibre plant that men, money,
and machines can build .. . and a plant that was
recently doubled in capacity ... we do not pre-
tend that we can perform miracles. We have
no magic formula for man-power, no patent on
the impossible. But we invite your inquiries, sug-
gest you "Take it to Taylor.” We'll do as well
os the next fellow, and sometimes a little beiter.
With some blueprints on the table, want to talk
it over anyhow?

SHEETS, RODS,

CHEMICALS

w
e '
Z—] ‘/W

( CESS”

By telescoping the words "verify” and “fibre,” we get "Verifibre” ... a quick way of
saying that Taylor fibre products are verified and checked at every step of the way in
laboratories as modern as this morning’s newspaper.
From blueprint to shipping platform, Taylor products are formed and fabricated under
one roof. The plant is self-contained and self-sufficient .. . producing or refining its own
materials—papers, resins, chemicals.
The result of this Verifibre Process? Materials and finished parts that meet and match
your severest specifications. Products that are strictly quality in their make-up, strictly
dependable in their use.
FEERTSSE ST
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FIBRE COMPANY
NORRISTOWN, PENNSYLVANIA

LAMINATED PLASTICS: VULCANIZED FIBRE « PHENOL FIBRE
TUBES, AND FABRICATED PARTS

ELECTRONICS — June 1943 75



puts a handle on a 100-watt lamp

IGHT is an important tool of war—in the camps—
on board ship and in the vital war plants. Making
light easy to move where needed most, putting a handle
on it for greater convenience is but one of the many ways
in which Molded INSUROK met problems before the
war, is meeting them now.

Molded INSUROK was selected for this Vaporproof
Lamp application because of its high impact strength, fire
resistance and non-arcing qualities. Richardson precision
molding enables the production of close tolerance parts,
thus facilitating fast, economical assembly of interchange-
able parts.

For Fluorescent and Incandescent Fixtures
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In addition to the many spectacular war-born develop-
ments in the use of INSUROK, it is used effectively and
economically for many commonplace articles—things
that you see and use every day. Many electrical products,
for example, are made wholly or in part of Molded or
Laminated INSUROK.

Richardson Plasticians are continually recommending

the grade of Molded or Laminated INSUROK best suited
for electrical, mechanical or chemical applications. Write
for suggestions in connection with your present or plan-
stage products.

INSUROK and the experience of Richardson Plosticions ore

helping war producers by:

1. Increasing output per machine-hour.

2. Shortening time from blueprint to production.

3. Facilitating sub-contracting.

4. Saving other critical materials for other important jobs.

5. Providing greater latitude for designers.

6. Doing things that *can’t be done.”

" 7. Aiding in improved machine and product performance.

Fhe RICHARDSON COMPANY

MELROSE PARK, ILL LOCKLAND, OHIO FOUNDED 1858
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NEW BRUNSWICK, N. J
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war. Today Audiodiscs are: shipped and

\
eard around the globe!

Built for greatest endurance, unoﬁeded by tembﬂr;lh(re\\
changes, they carry their messages safely, flying the seas,.

sailing in far-lung convoys — wherever perfection in re-

“must” in the war effort. Through recorded n
diodiscs bting a bit of home to our armed forces.
frqm lands untouched by aggression they bear mes-

'_ lines, renewing hope and courage for

o :

h It is this unfailing “quality first"” which makes Audiodiscs
the logical choice of broodcasting stucios and transcription
studios from coast 10 coast. For further information, write

Audio Devices, Inc., 1600 Broadway, New York City.

H_h eworlds fernest tecording blarks
“Q L]
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Uni*ed Nation:.

ROGERS RADIO TUSES LIMITED

the ontouncament el our vew de-
velspmerts in sadio tube design.

Mearwhile, Rosers Radic Tebes :
are tadey wlolly devoted to |
serwing the arrmed forces of the

TORONTIO, CEAZNADA
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THE whole gamut of electrical insulation is being
better served today by MYKROY. In radio circuits,
MYKROY bars contribute structural strength. In motor
generators, MYKROY serves as a component of brushes.
In tube sockets, MYKROY is the perfect dielectric.

In countless applications this ingenious glass
bound mica electrical insulation material has estab-
lished its adaptability and is proving absolutely irre-

U.S. Signol
placeable where perfect insulation is imperative.

Corp Photo

MYKROY will lose negligible electrical energy
through the entire frequency range. In high altitudes
MYKROQY exhibits no deterioration or change in its in-
sulating characteristics. It binds inherently with
metal, will not warp, can be machined to exacting
tolerances, possesses high mechanical strength
and is resistant to severe shock.

Let our engineers acquaint you with the
remarkable performance of MYKROY. It is pre-
cisely the material needed for all difficult elec-
trical insulation problems in wartime production.

TYPICAL EXAMPLES OF MYKROY APPLICATIONS

Stand-off Insulators * Mounting strips * Tube and Crystal Sockets * Variable condensers * Structeral supports for racio circuits © Moter generator brush holders

Insulated couplings * Lead-in insulators * Antenna reel insulators * Padding condenser supports @ High voltage arc shields * Rodio frea y ponel ossembli
Oscillator circuits * Fixed condensers ° Impregnated resistors * Radio frequency coil forms ® Rodio frequency switches * Reday boses and arms * Plug-in boses
MYKROY is available in ample quantities and can be

supplied far war and essential requirements,
Far further infarmatian write us.

[ ]
SUPPLIED IN SHEETS
MACHINED WITH PRECISION
MOULDED TO SPECIFICATION

MADE EXCLUSIVELY BY

70 CLIFTON BOULEVARD, CLIFTON, N. J.
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How to Trap Gremlins in Springs

ALL OVER BUT THE SHOOTIN'

Is Hitler washed up? We don’t
know. But we do know that thou-
sands of planes, ships, tanks and
bombs are pointed his way, helped
by springs. And that the design
of many of these springs can be
facilitated by reading **Science in
Springs’’. Your copy is now ready
for you and will be malled im-
mediately onreceiving your name
on your business letterhead.

s

/ N a cluster of draftees, in a barrel of
g / apples, in a elip of shells, in a batch of
springs . . . in every quantity made by nature
orman... there are variations from any chosen
standard. What those variations are and why
they occur it is often important to know.
When springs run into millions, statistical
control must be exercised to bring the largest
possible portion within the desired specifica-
tions. Statistical control of springs uncovers
the gremlins of quality and production,
detects underlying causes for variations, con-
trols or eliminates them, anticipates changes

in quality. In thc example below, a sample
lot of springs was tested for load and length
and readings noted. From the results a fre-
quencycurveof variationsand a“skyscraper”
chart were prepated. The height and location
of the "Skyscrapers" show how many, and
how much springs vary from given speci-
fications. Statistical control is everyday work
at Hunter, a matter-of-fact part of insuring
the ONE right spring for your job.

Varied and interesting answers to the problem pre-
sented in our last advertisement have been received. For
those interested, the comrect answer is R, 4,58; R2 2.92,
Rs.42:; Re 2.08.

AT YOUR COMMAND—Send your orders, we'll produce them if they're for essential equipmeat.

Write, wire or telephone. Springs designed ard made to your specification or ours.
-
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ON ELECTRICAL COIL FORMS!

iIL FORMS

3

Yyou ENJOY LOWEST PRICES
COME WITHIN TH

tween 1 inchand 3 inckes. 5 MAXIMUM of 10 hole
to 7/32 inch thick

2 WALL THICKNESSES between 5 /32 in- and 9/321i0.
+3 LENGTHS up t0 9 inches (with better prices for tapped-
shorter lengths)- £ MAXIMUM of 14 grooves to ¢
m of 20 holes for coil forms Y4 inch and +7 TOLERANCES Of! general dif_f‘ef‘Si
i of 4 holes. not less than 1+ 0.010 incaes.
ed AS A Standards.

WHEN YOUR €O
ESE STANDARDS

s for coil forms 5/32
with maximum of 2

inch
holes

1 OUTSIDE DIAMETERS be
he inch.

ons+2.0%, but

4 pAXIMU
9/32 inch thick with maximum
tapped‘ * P)‘OPOS
In addition 10 low-cost standard types Corning Multiform Insulators may be bad in almost @Y i i o
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: ' Sewmm.
- :Iommg Glass Works gt =
cuIp THIS COUPON TO Y0U d Freercmsminoe i '
: : Please send us esti o™ :
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ty....
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REX?™ is a registered trade-mark and indicates manufacture b rning ( Wor l mEEmSaSass
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MICAMOLD'S POSITIVE

ﬂ Assures Dependable

Oil Impregnated Capacitors

Manufacturers who use Micamold Oil Impregnated Paper Capacitors
are assured that they are thoroughly leak-proofed at our factory.
This is done by means of our positive “Leak Detector” . . .

an ingenious silent watchman which definitely

points out any leaks or defects. It must be *“true”
before it leaves the plant. Micamold
dependability is a factor you cannot

afford to overlook. Communicate

Remember . ..
There’s a Micamold
Capacitor for Every
Communications and
Electromic Applications

immediately . . . and we’ll send
a representative to discuss

your capacitor problems.

MOLDED PAPER CAPACITORS

DRY ELECTROLYTIC CAPACITORS
‘MOLDED WIRE WOUND RESISTORS

OlL IMPREGNATED PAPER CAPACITORS
RECEIVING AMND TRANSMITTING MICA CAPACITORS

MICAMOLD RADIO CORPORATION o
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B 145TRUMENT
§ RESISTORS

TYPE SL—1. WaTT

NSTR ENT
} RESISTORS
co.

Little Falls
b i

TYPE D81 WATY

TYPE- ML—1 WATT

For Today’s Vital Requirements

and Tomorrow’s Vast Complexities

Proof of the outstand-
ing quality of these
highly-accurate, pre-
cision-made electronic components is
their wide specification in communica-
tion and control applications for every
branch of the Armec Forces. The mul-
tiple electrical and dimensional advan-
tages of IN-RES-CO fixed and adjust-
able resistors, meter shunts, choke coils,
meter multipliers, sol2noids and specia
coils—plus their mechanical rugged-
ness and ingenuity of design—assures

P NI

the extra degree of dependability re-
quired for mili-ary successes.

IN-RES-CO precision units are ideally
svited fcr pos--war plannings because
each is application-designed for spe-
cific functioning. By specialization,
IN-RES-CO resistors are offered without
price premiur for their extra quality

. custom windings at stock prices.
Inquiries—for present essential, or fu-
ture ihdustrial needs — are invited.
Literature on request.

INSTRUMENT RESISTORS COMPANY

25 AMITY STREET

ELECTRONICS «— June 1943
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PRECISION

Uader the guidance of highly skilled
operators, the finest precision machines
are employed to insure uniform high

uality in all National Union tubes. In
alis photograph a bending machine in
the Stem Department is shown doing its
war job of helping to provide this year
thelargest number of the finest electronic
tubes National Union has ever_ built.

Sure, winning the War is our big job right now. To
that end we here at National Union are exerting our
every thought and energy—both on our production lines
and in our research laboratories. But after the war—
what then? It is certain that for men trained in electronics
there’ll be new worlds to conquer. For from today’s new
applications of electronic tubes specifically developed to
help win the war—will emerge countless new peacetime
applications. It is here that American business will find
invaluable assistance in designing, producing and pack-
aging the better products its post war customers will
want and demand. With the designers and producers of
these new products National Union will welcome the
opportuaity to share its up-to-the-minute knowledge
and research experience.

Transmitting Tubes « Cathode Ray Tubes o Receiving Tubes o
Special Purpose Tubes « Condensers » Volume Controls « Photo
Electric Cells « Exciter Lamps o Panel Lamps o Flashlight Bulbs

NATIONAL UNION RADIO CORPORATION

NEWARK, NEW JERSEY LANSDALE, PENNSYLVANIA
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Electrical Equipment—Weapons and Tools

From miniature motors to mammoth generators, from tiny detector
subes to great broadcasting stations— everything
electrical is essential to our war effort

AS this editorial goes to press, newspapers and radio
news commentators are telling the dramatic story of
the blasting of two mighty Nazi power dams. Floods are
sweeping down the Ruhr Valley, Germany’s most wital
munition production center. ‘Two vast networks of indus-
trial activity lie inert, for the great generators that had fed
power to hundreds of plants producing war goods for
Hitler, today stand idle. This daring raid will go down
in history as one of the most, if not the most devastating
of the entire war. It has destroyed two great sources of
power, stopping the wheels in hundreds of plants and
throwing into darkness thousands of factories and homes.

This cpoch-making raid by the R.A.F. brings home to
us the vital importance of our own power resources, those
colossal generators from which flows the current that
turns the wheels of our great industries, illuminates our
factories and homes and runs our electric railways and
subways. It makes us realize how dependent we are on
electricity and how important is the part of those manu-
facturers who produce the electrical equipment that makes
possible its generation and use.

Beginuing with Thomas A. Edison, the inventive genius
of electrical manufacturing men has devised more and more
efficient ways of generating the current, better and better
means of transmitting it and of applying it to do thou-
sands of jobs quicker and better.

The products of electrical manufacturers have become
so completely an essential component part of every in-
dustrial, business and domestic activity that our economy
and our war effort could not go on without it.

In days of pcace the laboratorics of our clectrical in-
dustry gave us radio, fluorescent lighting, infra-red drying,
precision process-control, telemetering, split-second circuit
breakers and many other things that border on the mirac-
ulous.

Today their facilitics and their genius arc devoted to an
all-out war of wits with Axis scientists and production men.

Electricity plays a significant part in this war . . . from
the “walkie-talkic” that brings support to hard-pressed
outposts, to the mammoth motors on the battleships.
While many clectrical developments today are cloaked in
secrecy, the nation will cnthusiastically applaud these
electrical manufacturers when the curtain is lifted.

‘I'he far-reaching importance of electrical instruments,
apparatus and machines becomes evident when we con-
sider that over 350 different electrical items go into combat
vessels and that more than 170 go into a fighter plane.
Most of these products are distinctly special in nature
and are far removed from their civilian counterparts if,
indeed, they have such counterparts.

To the civilian, a light bulb is something so standardized
that every need can be filled by any nearby dealer. Our
armed forces, by contrast, must have at their disposal

more than 400 distinct types of lamps. Some no larger
than the head of a match, are so brilliant that they flash
signals under a tropical noon sky. Others are built to
withstand extremely low temperatures, vibration, shock
and many other abuses to which they are subjected.

On planes, for example, numerous fractional-horsepower
motors are used but the standard industrial motor is not
suitable for this service. New records in low weight-per-
horsepower had to be achieved involving extensive changes
in design and production.

To prevent the light from instrument panels from
impairing the vision of night fighters, ultra-violet radiation
which activates fluorescent instrument dials was developed.
As a result, the pilot may look out into the darkness
after reading his instruments without the least effect on
his eyes. How many precious air victories can be credited
to this one development alone?

But, in general, the story of this industry’s war work
is much too blurred by military censorship to afford an
adequate picture of its contributions. The factories and
shipyards that are turning out war matériel tell a more
complete story. Many of these have been built during
the past two years. Others have gone through a complete
conversion process. In every case, large quantities of elec-
trical materials were involved.

In the broadest sense, there are three major jobs which
this industry has had to do, in addition to equipping our
modern war machine. It has had to supply materials for
the vast expansion of our industrial system, keep every
plant fully maintained, and provide the necessary equip-
ment for the vital power and communication fields.

More than $1,900,000,000 was spent for new industrial
construction in 1942, and of this about 7% or $140,000,000
was for electrical materials. New machine tools and other
production equipment required an additional $350,000,000
worth of electrical products. The conversion program
called for another $145,000,000 of electrical apparatus
and supplies.

This total of over $600,000,000 in itself would have
staggered the electrical industry in a peace-time year. Yet,
this record-breaking production was essential and had to
be superimposed upon the direct requirements of the Army
and Navy.

Industry depends upon electricity. Consider for a
moment the effect of modern lighting upon war pro-
duction. Industry enjoys levels of illumination and color
quality that were undreamed of ten years ago. As a result,
midnight shifts operate at daytime efficiency. As a matter
of fact, many of the more modern plants have no
windows at all.

Then there is maintenance. The failure of one single
motor or feeder will stop a production line. Electrical
manufacturers have had to stand at all times ready to




supply the heavy demand for the maintcnance and repair
parts that keep our industrial machine operating at top
speed. Excess loads, 24-hour schedules and inexperienced
production hands combine to shorten the lives of elcc-
trical equipment.

Electrical manufacturers have had to supply the greatly
expanded needs of our power and communication systems.

New construction of all sorts — war plants, cantonments,
war housing — has created a formidable need for additional
capacity. Every element in our domestic economy has
called for increased communication and power secrvices.
All this had to be superimposed upon the vast demands
of our armed forces. The magnitude of this task is
obvious but it is being successfully accomplished. Every
old installation is functioning
smoothly and every new onc
has been ready to function

Other electronic devices are counting and sorting the
products of thousands of war plauts, Precision controls
regulate all sorts of processes, from aluminum production
to armor plate anncaling.

Thesc are but a few of many examples of the way in
which the magic power of clectricity has been harnessed
to the war cffort. Back of cvery development there is at
least one clectrical manufacturer — more often many — who
have pooled idcas and mecthods with no thought of
royaltics or dispute over cost allocation.

No story of the clectrical industry would be complete
that did not pay tribute to those manufacturers who have
dropped their normal lines in order to produce special
war products. Many appliance manufacturers fall in this

group. When war came, they
did not stop to argue that

on exact schedule. There has
been no failurc cither in our
power Or in our conumunica-
tion. Part of the credit for
this performance belongs to
the hundreds of manufacturers
who delivered their products
when and where they were
needed.

This was not merely a prob-
lem of increasing production.
These manufacturers had been
depending on rubber, copper,
aluminum and steel — all high-
ly critical materials. For much
of their non-military produc-
tion they suddenly had either

This is the twelfth of a series of edito-
rials appearing monthly in all McGraw-
Hill publications, reaching more than
one and one-half million readers, and
in daily newspapers in New York, Chi-
cago and Washington, D. C. They are
dedicated to the purpose of telling the
part that each industry is playing in the
war effort and of informing the public
on the magnificent war-production ac-
complishments of America’s industries.

civilian morale and big pay
checks would demand a con-
tinued snpply of their prod-
ucts, instcad they quickly
shifted to the production of
war matéricl and today they
are decp in the manufacture
of machine gun parts, aircraft
sub-assemblies, and even gas-
mask fabric. They have had
to abandon their hard-won
markets for the duration; but
they are contributing mightily
to permanent peace and a
more prosperous world to
which they will return when
the guns are silenced.

This great industry has in-

to find substitutes or practice
the utmost economy and in-
genuity.

Solutions to many problems were quickly found. Light-
ing manufacturers greatly reduced their use of steel by
designing efficient, non-metallic reflectors. Wire and cable
manufacturers expanded their use of synthetic insulation
in place of rubber and they promoted the use of higher
distribution voltages so that every ounce of copper would
work more efficiently.

Steel is essential in apparatus that operates magnetically.
There is no known substitute. But marked economics in
its use have been achicved through the development of
new alloys that are of increased magnetic efficiency. As a
result, motors and transformers now consume substantially
less steel than did units of equal capacity a year or two ago.

Elcctrical manufacturcrs have given our industries nu-
merous ncw production tools. Infra-red heating tunnels,
for example, have drastically reduced the time involved
in production drying . . . m some cases from hours to
minutes. High-frequency induction-heating has been spec-
tacularly successful in the forging, brazing, hardening and
casting of ordnance. Modern welding equipment makes
possible specedy production with inexperienced labor.

Amcrica’s production lines are being patrolled by elec-
trical devices which climinate human error. One million
volt X-ray cquipment looks through castings and points
an unfailing finger at defects. An electronic flaw detector
tests nonferrous drawn-metal tubing for imperfections.

creased its production three-
fold in two years — $2,500,-
000,000 in 1940 to $7,500,-
000,000 in 1942. It has done this with all the zest of
youth, for this is a young and a pionecring industry.
Few companies in this industry are fifty years old; the
majority are much younger. Top management in general
is young, too, and many outstanding technical develop-
ments have come from the brains of men just a few years
out of collcge.

The results of all its intensive intclligent work can be
found in every factory, on cvery battlefield and ocean,
and even in the flak-spotted air ‘over Berlin. In a sense,
the clectrical manufacturing industry stands beside cvery
soldier and every sailor as he goes into action. It has a
place of honor it richly descrves.

And when this war passes into history, as it surely will,
our soldicrs and sailors rcturning to peace-time jobs, will
find a lifc greatly cnriched by clectrical developments
that werc undrcamed of vesterday.

President, McGraw-I1ill Publishing Company, Inc.
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RADAR puts the

finger on our enemies!

Hiding above the clouds there’s a plane. Anti-aircraft
guns let loose—down crashes the enemy bomber.

How can you hit enemies you can’t see —through
clouds, darkness and fog? The answer is Radar—radio
detecting and ranging equipment.

How Radar does it

Radar sends out a wave which searches the sky or sea.
When this beam hits a plane or ship, it bounces back
to the Radar. Traveling with the speed of light, the beam
makes this round trip in a few thousandths of a second
and tells you. .. there he is!

You keep the Radar focussed on him. It tells you his
direction, distance, speed, whether he’s climbing or
descending. Having this information, gunners direct
their fire with deadly accuracy.

* * *
Radar is the result of the work of many research
groups in this country and abroad. Bell Telephone
Laboratories has played an important part in its
development. Western Electric today is one of the
world’s largest manufacturers of Radar.

Western Eleclric

ARSENAL OF COMMUNICATIONS EQUIPMENT




WASHINGTON FEEDBACK
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P The program of standardiza-
tion of components for military ra-
dio, the manufacturing problems
arising therefrom, and the antici-
pated benefits came in for a com-
prehensive review at a recent meet-
ing of the War Committee on Radio.
Attending the meeting were top
radio experts of the Army and Navy,
leading manufacturers of radio and
components as well as representa-
tives of WPB who are doing the
liaison job between the services and
the industry.

The picture outlined at the meet-
ing can be summarized thusly:
Much of the work of developing
standards has already been done. The
Jjob now is to apply to production
the standards already agreed upon.
Changing over will in some instances
result in a temporary falling off in
production but it is hoped that this
can be minimized by careful timing
of changes in components. The end
result will augment production, pro-
mote straight line production.

Among those who took part in the
meeting, were S. K. Wolf, Chief of
Resources Branch, Radio and Radar
Division, WPB, and Chairman of the
Committee; Maj. Gen. Roger B. Col-
ton, Chief Signal Supply Services,
U. S. Army Signal Corps; Com-
mander David R. Hull, Officer in
charge, Radio Design Branch, Bu-
reau of Ships, U. S. Navy; Donald D.
Davis, Operations Vice Chairman,
WPB; P. G. Agnew, ASA; Col. G. C.
Irwin, Officer in charge, Signal Corps
Standards Agency; Lt. P. M. Lion,
Officer in Charge Standardization
and Coordination Section, Design
Br. Radio Div. Bureau of Ships;
Marvin Hobbs, Head Radio Engineer
for Radio and Radar Div. WPB; and
Myron E. Whitney, Staff Assistant;
H. N. Willetts, Western Electric Co.;
H. P. Sparks, Westinghouse Electric
and Manufacturing Co.; J. H. Fitch,
Agssistant Chief, Conservation
Branch, Resources and Production
Div. Headquarters, ASF, U. S. Army;
Ray Ellis, Director Radio and Radar
Div. WPB; and Frank McIntosh, As-
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sistant Director in charge of Civilian
Radio. (Editor’s Note. For present
status of the program see page 126.)

WPB—S. K. Wolf has been
granted leave of absence from WPB
for two or three months to take an
important assignment. W. N. Ander-
son, Deputy Director in Charge of
Operations, will act as head of the
Resources Branch while Mr. Wolf is
away.

Of special importance to the elec-
tronics industry are the recent revi-
sions to Limitations Order L-183-A,
which give the manufacturer of com-
ponents greater freedom to schedule
his deliveries in accord with the
schedule for end products, based on
Army-Navy precedence lists. It al-
lows for urgency ratings. The re-
vised order gives WPB power to
schedule deliveries of components in
accordance with precedence list
designations.

The changes in the order were
worked out through the closest co-
operation of WPB and ANEPA
(headed by B. F. R. Lack.) Mr. Lack
returns to Western Electric from
ANEPA after the accomplishment of
this important work. (Details of the
183-A situation will be found in
News of the Industry, this issue.)

Manufacturers of military radio
components have been told by WPB
that as their backlogs decline, their
best chances for further business
are from prime contractors who are
well stocked with orders. The job
now is to translate these orders to
the prime contractors into orders for
the components. During the winter,
WPB’s Vice Chairman Wilson put
pressure on claimant agencies
(Army, Navy, Maritime Commis-
sion) to speed their orders. Wilson
clearly saw that if they were not
placed and backlogs were kept at
high levels manufacturers would
“stretch” their production and take
off shifts of workers. Since the or-
ders have been placed, the danger of
stretching is not great. Scheduling
of backlogs and screening of new or-
ders under M-293 will distinctly

favor those with excess capacity or
small backlogs.

Coaxial Cable Industry Advisory
Committee with WPB has been told
that the speed with which orders
reach producers of high frequency
cable now depends upon the rapidity
with which prime contractors set up
their requirements. The situation is
general, applying to capacitors, re-
gistors and components. While the
volume of cable output this year on
the average will hold to the peak
levels of the final quarter of 1942
present business is declining. Some
manufacturers are cutting output,
either leaving their facilities idle or
devoting them to other products.

Resistor manufacturers have been
told that backlogs of orders for fine
wire, used in resistor production, are
rapidly declining, and that the pres-
ent time is a good time to buy. How-
ever, deliveries are still slow in some
sizes. Claimant agencies are urged
to make early statements of require-
ments for resistors used in military

radio and radar. Requirements
should be stated in quantities broken
down into broad classifications.

Those having difficulty in the deliv-
ery of fine wire 0.002 inch or smaller
should seek direct assistance from
the Resources Branch.

M-293—Effective May 1, deliveries
of radio and radar test equipment
will be made in accordance with
schedules determined under M-293
instead of preference ratings. Buyers
of test equipment will fill in Form
556, on the basis of which the place-
ment and delivery of new orders will
be determined. The form, available
at WPB regional offices, will be sub-
mitted to the Radio Div. and the ap-
proved forms will be attached to
purchase orders.

GALLOP—Radio Div. of WPB is
using a statistical method to locate
factors that cause rejects or reduce
output in various components. Take,
for instance, coaxial cable. The as-
sumption of manufacturers and the
services has been that the most im-
portant factor influencing impedance
was the outside diameter of the cable.
Statisticzl checkup similar to that
used by Gallop shows that its in-
fluence is much less than had been
supposed. On the other hand, the
symmetry with which the inside
wire is placed in relation to the outer
conductor is more important than
was generally believed. Capacitance
is also an important factor.—G.T.M.
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Mallory Distributors Are
on the Job With Essential
Electronies Supplies and Serviece

O small orders with high priorities, ytl)ur Mallory distributor can be
a life saver. He can supply you—usually from stock—with parts
that might hold you up for months until the manufacturer can put
them in production.

When you need essential electronic parts for plant replacements, test
or experimental work, or pre-production models of war devices, your
local Mallory distributor is at your service. Depend on him for stand-
ard Mallory switches, phone jackssand plugs, rheostats, potentiometers,
resistors, condensers, rectifiers, noise filters, vibrators, Vibrapacks* and
other Mallory Approved Precision Products.

Count on your Mallory distributor for services like these—
—Quick and complete information and prices for your
Purchasing Department

—Application data for your engineering and design
departments

—A copy of the Mallory Catalog for ready reference

We are making every effort to maintain adequate stocks at Mallory
distributors—to save you time and trouble.

Phone your local Mallory distributor. Or if you

do not know the Mallory distributor nearest you —

write us and we will put him in touch with you.
*Reg. U. S. Pat. Of.
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» BREATHER Never again
will the radio industry be presented
with its present unparalleled oppor-
tunity to take stock of itself and to
plan realistically for the future.
Never again will the industry be
able to say: “Stop the factories,
we're going to set up a whole new
system.”

Complete cessation of building
civilian radios has provided the in-
dustry with time out to think what
it is going to do about the new fre-
quencies now being actively used for
other purposes; what to do with tele-
vision, with facsimile, with FM, with
broadcasting generally.

Are we going to start up where we
left off or are we going to open up a
whole new box of tricks? It is not
too soon to begin thinking about
such matters. Once the war ends and
set manufacturers tool up for mass
production of the pre-war variety of
receivers, it will be too late. If they
get raw materials to go back into
production for the home before the
end of the war, which is possible, it
will be too late to project a new sys-
tem, for then their inertia will be
added to that of the transmission
end of the business with its invest-
ment in stations and in audiences on
present frequencies.

Predictions are freely offered by
experts who should know what the
war will offer the radio industry;
that broadcasting as we have it now
will be dead in 10 years; that we will
have all of our entertainment serv-
ices in adjacent bands in the spec-

CROSS

TALK

trum—not spread all over the lot as
at present. And there are other pre-
dictions that are equally startling.

Much better for the industry—
engineers and manufacturers, gov-
ernment and private users of radio,
broadcasters and listeners—to get
together now and provide a new plan
complete and ready to go.

» WHO DONE IT . . Now that
Army and Navy, in a rare joint
statement, have let the pablic in
on what has been an open secre. for
a long time, namely that there is
such a thing as Radar and that it
is playing a vital part in the war,
it is to be hoped that there will be
no big battle fought to determine
.who “invented” it.

Army, Navy, civilians, English,
Americans, government and indus-
trial laboratories—all have had a
hand in the design of this remark-
ably effective defensive and offen-
sive weapon. The word has been
readied for the dictionary by pro-
viding a definition—*“radio-detect-
ing-and-ranging.”

Full recognition is given the
English for putting the reflection
technique, already known through-
out the world, to the very practical
use of locating enemy aircraft. It
is well known that many Ameri-
cans learned the Radar technique
in England; and that English engi-
neers have been over here teaching
us this technique. There has been
a constant sharing of data and
improvement.

If only a small percentage of the
experience stories coming back
from the front are true, or even
partially true, praising the benefits
of Radar will prove much more than
arguing about “Who done it.”

» SYMBOLS . . . It is an unfortu-
nate fact that two branches of in-
dustry now interested in electronics
use different symbols for certain of
the components that are common to
all electronic apparatus. Communi-
cations people use a zig-zag line to
represent a resistor; a series of
loops to indicate an inductor. Indus-
trial engineers, however, use the zig-
zag line to represent an inductor and
a rectangle to represent a resistor.
Other discrepancies occur, but none
are so likely to cause trouble in read-
ing diagrams as these two.

ELECTRONICS has so far used com-
munications symbols only and has
assumed that industrial men would
understand. Lately, however, the
wider spread of electronics among
non-communication engineers has
brought the symbol problem more
seriously to the attention of every-
one. ELECTRONICS will continue to
use communication symbols in the
interest of uniformity, which a
technical publication must have. We
hold no brief for either set of sym-
bols, however, so we will also con-
tinue to hope most fervently that a
single set of symbols will, soon, be
acceptable to both communications
and insdustrial electronic engineers.



New Laboratory Techniques

EXPEDITE TRAINING IN

Harvard employs improved laboratory methods to accelerate training in electronics and
radio. Pictorial demonstration boards have long, serviceable life, correlate equipment
with schematic diagram, and provide flexibility while minimizing time for assembling ap-
paratus. Method well adapted to use by institutions carrying out war training in science

LARGE SIGNAL DETECTION

A gimple test panel with practically all wiring for the experiment completed. Crystal
or diode rectifier characteristics can be studied for various load resistances whose
value may be selected by means of the rotary switch at the lower left corner

The effect of various capacitors and chokes on the completeness of filtering can be
studied by means of the oscilloscope, while the meters give indication of the output
voltage and current and requlation of a full-wave rectifier and power pack
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HOROUGH and adequate in-

struction in the principles of
radio and electronics—highly essen-
tial in any training program for
modern warfare—necessitates the
full utilization of all effective and
rapid pedagogical implements. This
is particularly true where large
classes are involved, where speed of
training is important, or where ac-
celerated educational programs are
in force.

Motion picture films and slides
have been used in various training
programs, and frequently these pic-
torial presentations have been ac-
companied by appropriate sound ef-
fects. That these methods have been
successful can hardly be doubted.
But in instruction in science sub-
jects, and particularly in electronics,
no method yet developed has been so
successful in application, nor so
quickly convincing as the method of
experimental laboratory investiga-
tions. The student may doubt the
statements of the instructor, but
meter readings, traces on the screen
of an oscilloscope, or blown fuses of-
fer incontestable factual evidence
which cannot be lightly or thought-
lessly dismissed. Moreover, the stu-
dents’ interest is whetted through
the process of “learning by doing”
which laboratory experiments re-
quire.

Improvements in experimental
laboratory techniques may, conse-
quently, be expected to lead to better
understanding and more rapid as-
similation of the topic being studied.
The demonstration triode, developed
some years ago, uses a plate coated
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Test board for the determination of static characteristics of elec-
Connections are made to the tube selected for test
by connecting the appropriate voltage supply to the desired elec-
Meter circuits are parily wired as shown

tron tubes.

trode.

CHARACTERISTICS

L VACUUM TUBES

“EATER VOLTS

with fluorescent material to give
visual evidence of flow of electrons.
This device represents one effective
means of teaching the fundamentals
of electron tube operation.
Modifications of the conventional
methods of carrying out laboratory
experiments have been used at Cruft
Laboratory, Harvard University.
During nearly two years of operation
with the laboratory experiments in
operation approximately 48 hours
per week, the method employing pic-
torial demonstration boards has
proven signally successful in teach-
ing fundamental principles of elec-
tronic communication. The method
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of handling laboratory experiments
may be adapted by almost any edu-
cational institution engaged in ac-
celerated training programs in the
physical sciences; in fact the ad-
vantages of the system are in direct
proportion to the number of men
who must be trained in a specified
time interval.

Class and Laboratory Coordination

The success of engineering train-
ing is, in large measure, the result
of providing, simultaneously, the
fundamental background or theory
in regular lectures and class-room
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Drawing of circuit arrangements for
demonstration board designed for the

study of characteristics of vacuum tubes.
The completed board is shown at the left

recitations, and the opportunity to
verify €or disprove!) the principles
enunciated by observation of appa-
ratus in operation. The most effec-
tive training requires that the
lecture and laboratory work be pre-
pared as an integral unit, one ac-
tivity supplementing the other.

Both classroom and laboratory
work in the Cruft Laboratory courses
are carefully planned. The laboratory
experiments are correlated with
classroom lectures so as to supple-
ment the lectures as much as pos-
sible. More than the usual amount
of laboratory work is assigned to
provide as great a background of ex-
perimental work as possible. To
minimize waste time and motion on
the part of students in carrying out
laboratory demonstrations, practi-
cally all of the experiments are
permanently set up and more or less
completely wired on large wooden
panels or pictorial demonstration
boards. The student is thus enabled
to spend his full time in the labora-
tory for carrying out those opera-
tions and making those observations
and measurements which will make
maximum contribution to his under-
standing of the experiment. At the
same time he is relieved from time-
consuming wiring of various pieces
of apparatus, operations which do
not contribute appreciably to com-
prehension of basic working prin-
ciples. Of course it is important for
the student to become acquainted
with the construction and mainte-
nance of electronic equipment, and
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VOLTAGE REGULATED POWER SUPPLY
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The load characteristics of a voltage-requlated
the meters mounted at the top of the panel.
permits measurement of

pPower supply can be determined by

The vacuum tube voltmeter at the right

the voltages across the various components which are
exposed

Basic elements for various types of oscillators are provided on this demonsiration
board, but the student must complete the connections., according to the sscillator to
be studied, by flexible leads such as those shown In the center toreground
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non-sinusoidal waves.

A nom-sinuscidal oscillator (left) and oscilloscope (right) used with three simple
circuits (center) consisting of L, R, and C. are used in studying the circuit response to

The backs of the boards are accessible for checking the
wiring indicated on front

for this type of instruction the stu-
dent is given shop practice, assem-
bles and wires complete systems and
services receivers and transmitters.

To carry out such a system of
laboratory experimental work, sev-
eral dozen pictorial demonstration
boards have been designed, usually
one for each experiment to be per-
formed. Each demonstration board
is made of half-inch or three-quar-
ter-inch plywood, usually 20x30
inches in size, and mounted in a
suitable frame and supporting stand.
All of the apparatus needed in the
experiment is mounted on the board
except for power supplies, oscillo-
scopes, oscillators, loud speakers,
and similar accessory equipment.
The front panel contains the meters,
switches, controls, and wiring which
are important in the carrying out
of the experiment. The rear of the
board contains routine wiring which
is not necessarily required for an un-
derstanding of the principles which
the experiment is to convey. Trans-
farmers, capacitors, chokes and
similar equipment which need not
be changed during the experiment
are also mounted on the rear of the
panel. The rear of the demonstra-
tion board is always accessible, so
that the student may check the con-
nections if he chooses.

Value of Demonstration Boards

A feature of these demonstration
boards is the correlation of the
schematic wiring diagram with the
physical apparatus actually em-
ployed. There is always associated
in the student’s mind the close rela-
tionship between the actual physical
electrical component and its sche-
matic representation in a wiring
diagram.

The photographic method of repro-
ducing the essential connections for
an experiment has worked out very
well, since several students may be
studying the same experiment at the
same time, thereby requiring that
several duplicate boards be made.

It has proved advantageous to pre-
pare drawings of the proposed board
from which photographs are made.
The original drawing is half as large
as the final photograph and demon-
stration board. The sizes of the
boards vary, but most are 20x30
inches. A drawing for a typical
board is shown in one of the illus-
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trations, together with the com-
pleted board.

Technique of Making the Demonstration
Boards

Full size photographic prints for
the board are made in the usual man-
ner. After washing and while still
wet, the prints are glued to the ply-
wood board, and allowed to dry un-
der pressure. The surface of the
photographic print is then given
three coats of clear lacquer before
the board is placed in its frame.
The parts are then mounted and the
necessary connections are made.
Terminals are made available on the
front of the board at those points
where the student must complete
connections. Ordinarily the ply-
wood has sufficiently high insulation
that wires can be passed through it
without difficulty, although in some
high voltage or high impedance cir-
cuits ceramic or plastic sleeves or
cylinders are required to provide
the desired insulation. Wood boards
have the advantage of being easily
worked in a carpentry shop.

The pictorial boards illustrated
here are representative of several
dozen which are in constant use.
The experiments on “Rectifier and
Power Pack” and “Voltage-Regu-
lated Power Supply” are completely
wired. On the other hand, the board
designed for a study of “Oscillators”
is arranged so that the student
makes the desired connections by
means of pin jacks and plugs. Vari-
ous modifications of these two ex-
tremes are illustrated on the re-
maining boards.

The photographs of the two power
supply boards show that they are in
good condition after having been in
use for a year and a half for approxi-
mately 48 hours each week. Service
and maintenance of these boards is
not a problem. Damage to apparatus
is kept to a minimum since meters
and other sensitive equipment are
permanently mounted and at least
partially wired. However, any board
can be quickly and easily modified
or repaired if this should become
necessary. Of course it is necessary
to clean the surfaces of the boards
periodically to remove dust, pencil
marks, and finger prints, but this

can be done easily with a damp
cloth.—B.D.
ELECTRONICS June 1943
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By connecting one side of equipment to a common ground, the connections which the
stedent is required to make may be kept to a minimum, gs illastrated in the recurreni
pulse shaping circuits above, employing integratirg and differentiating circuits

GAS TuBe SwEeeP CIRCUIT
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Another panel for studying the effect of various simple circuits when the power

sapply may have any of several common wave shapes. Note the additional cir-

caits and lettering pasted over the original photograph, indicating ease with which
minor changes are made

The more complicated circults are completely wired. so the student’s full time is
devoted to studying the operation of the circuit. The student obtains experience in
construction of circuits, but not when studying the operation of a circult as abovs
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FIG. 1—Equipment setup for turbine

wheel vibration test. One operator varies

the power output and frequency of the

driving unit while the other manipulates

the detector. Both watch the cathode-ray
oscilloscope

HE INTRODUCTION of elec-

tronic apparatus into the vibra-
tion testing field has widened the
range of vibration measurements
and the range in which vibrations
can be excited.

A typical example of the success-
ful application of electronic appa-
ratus for vibration measurement as
well as for vibration excitation, be-
yond the scope of conventional me-
chanical means, was the determina-
tion of the high resonant frequencies
of a modern high-speed turbine
wheel. This information was of
great value to the turbine designers.

Testing Procedure

A vibrating force was applied to
the turbine wheel while at rest and
the vibration of the wheel was meas-
ured. The amplitude of the wheel
vibration varied from low to high
values and vice versa when the fre-
quency of the vibrating force was
changed over a wide range. The
amplitude increased to a high value
whenever the basic frequency of the
vibratory force or its harmonics
coincided with one of the many
resonant frequencies of the turbine
wheel.*

The vibratory force was supplied
by a vibration-exciting motor. This
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By R. 0. FEHR

General Engineering Lab.

and C. SHABTACH

Turbine Engineering Dept.
General Electric Co.
Schenectady

vibration motor was energized by a
1000 va amplifier which was driven
by an oscillator of adjustable fre-
quency. The vibration amplitude
was detected by a crystal vibration
detector and its associated circuit
comprising amplifier, cathode-ray
oscillograph and photoelectric re-
corder.

The resonant frequencies of the
turbine wheel were determined by
observing the variations in ampli-
tude of the vibration on the screen
of the cathode-ray oscillograph or
on the recorder while the frequency

of the oscillator was being slowly
changed. Figure 1 shows the ar-
rangement of the different elements
of the testing equipment in block
diagram form and also pictorially.

Power Supply

The power supply, consisting of
oscillator and amplifier, worked over
the wide frequency range from 30
to 20,000 cps at a high rate of power
output into the vibration motor.
This made the driving force of the
motor sufficient to excite well-defined
nodal patterns in the wheel.

June 1943 — ELECTRONICS



Apparatus for
VIBRATION TESTING

The frequencies at which high-speed turbines vibrate are determined, with the wheels at

rest. 1000 volt-amperes of a-c, variable from 30 to 20,000 cps, is converted into mechanical

power and applied by an electrodynamic driving
by a crystal detector. Wave shape and amplitude

FIG. 2—The electronic power supply unit. Push.
Dials
at the extreme left control feedback and output

buttons control filament and plate circuits.

impedance

Nodal patterns were very sensi-
tive to small changes in frequency,
especially in the range of higher
frequencies, and it was therefore of
great advantage to have the fre-
quency easily adjustable and to be
able to keep it constant over a long
period of time. This virtually ex-
cluded rotating machines as a power
supply even in the frequency range
for which they were readily avail-
able.

The electronic power supply used
consisted of three sections built into
one unit. The first section was a
beat frequency oscillator, the sec-
ond section was a 100 va amplifier,
and the third section was a 1000 va
amplifier. The output of the oscilla-
tor was amplified by the 100 va
amplifier. The output of the 100 va
amplifier was used to control the
tubes of the 1000 va amplifier, or, for
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motor. Resulting vibration is picked up
is shown on an oscilloscope

small power requirements, the 100
va amplifier output was directly con-
nected into the vibration motor.
The photograph of the power sup-
ply, Fig. 2, shows the three different
sections. The oscillator is located in
the center. The left side contains
the 100 va amplifier and the right
side contains the 1000 va amplifier.

Yibration Motor

The vibration motor used to vi-
brate the turbine wheel was built
like an overdimensioned electro-
dynamic loudspeaker, as shown dia-
grammatically and pictorially in
Fig. 3.

The moving coil was energized by
the output of the power amplifier.
The frequency of the motor was,
therefore, equal to the frequency of
the oscillator voltage. The force of
the moving coil was proportional to
the current through the coil, hence
proportional to the output voltage
of the oscillator. Vibration fre-
quency and vibration force could
therefore be controlled by the set-

FIG. 3 — Elemental sche-

matic and photograph of

electrodynamic  vibration
motor

I&H,

95



FIG. 4—The vibration motor in position for testing. showing the
method of conveying power to the turbine wheel by means of a
coupling rod and clamp

ting of the frequency and gain dials
on the power supply.

The maximum vibration force was
limited by the current value causing
excessive heating of the coil.

The driving force was transmit-
ted from the coil to the turbine
wheel by a clamp carried by the coil
and attached to the turbine wheel at
a point on its circumference. This
clamping arrangement is shown in
the photograph in Fig. 4.

Vibration Detector

A crystal detector was selected for
the measurement of the relative
amplitude of the vibration. Its sensi-
tivity was suitable in the frequency
range above 1000 cps, which is con-
sidered the high-frequency range for
mechanical vibrations. Its moving
element, which was placed on the
vibrating turbine wheel, did not add
any considerable mass to the mass
of the wheel. Finally, this particu-
lar detector could be moved along
the circumference of the turbine
wheel while its search prod was in
continuous contact with the vibrat-
ing surface, as shown in Fig. 5.

The output of the crystal detector
was amplified by a voltage amplifier
having a gain of approximately 40
to 50 db. The output of this ampli-
fier was connected into the vertical
amplifier of a cathode-ray oscillo-
graph and also into the rectifier of
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FIG. 5—The crystal vibratton detector is moved along the wheel
while the operator watches a nearby oscilloscope. Points of peak

vibration are marked on the wheel

a photoelectric recording device.

The wave shape of the vibration
and its instantaneous amplitude
values were observed on the cathode-
ray oscillograph. For this purpose
the sawtooth-wave sweep circuit of
the oscillograph was connected to the
horizontal deflecting plates of the
cathode-ray tube.

Measurement Interpretation

The frequeney of the resonant vi-
bration also had to be determined.
This was accomplished by a com-
parison of the vibration frequency
and the driving frequency, by ob-
serving Lissajou figures on the
cathode-ray oscillograph.” These fig-
ures were obtained when the oscilla-
tor voltage was connected to the
horizontal plates of the cathode-ray
oscillograph. A circle was visible on
the screen when the vibration fre-
quency was equal to the driving fre-
quency, a figure “8” was seen when
the ratio of the two frequencies was
1:2, and so forth.

The average amplitude of the vi-
bration was recorded for some tests
by the two-element photoelectric re-
corder. One element recorded the
vibration amplitude while the other
element recorded the frequency.
This was a convenient way to obtain
a record of all frequencies at which
resonance occurred.

The resonant frequencies of the

turbine wheel which were determined
by observing the vibration ampli-
tudes, were in reality the resonant
frequencies of the complete mechani-
cal and electrical system. These reson-
ant frequencies, however, were with
very good approximation equal to
the natural frequencies of the tur-
bine wheel as the mass of the driv-
ing system was small compared to
the mass of the r1urbine wheel and
the driving sy-:-m was rather stiff
compared to the ‘'fiexible” turbine
whe::}

Thlis statement could be proven
by analyzing the equivalent electri-
cal circuit for the electrical and me-
chanical 10ad of the vibration motor
and the turbine wheel." The details
of this analysis have been omitted
since it was felt that they were be-
yond the scope of this paper.

This method of testing is not
necessarily restricted to the testing
of turbine wheels. It seems likely
that many other products, both large
and small, might also be improved
by information which has been ob-
tained by electronic apparatus ap-
plied to vibration testing.
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KNITTING MILL—Noise level throughout this building averages 94 db. Properly pitched ampli-
fiers permit speech and music to be clearly heard over re-entrant type horns liberally used

B

CONTROL PANEL—Director of Broadcasting

Marle Kabrynez. seated at radio station type

console containing a tuner, two turntables, neces.
sary volume controls and channel switches

SOUND Aids

Production

Emergency messages, stimulating radio programs and
musical recordings reach workers in the 765,000 sq. ft.
plant of New Jersey’s Botany Mills via RCA equip-
ment. Efficiency is kept at wartime peak with the aid

of a modern electronic equipment installation

3EWING ROOM—Fatlgue and boredom are reduced by proper musical programs. Noise level of machines
1s 86 db at the ears of the operators. requiring special amplifier design and proper speaker placement
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Automatic Transmitter Protection

Complete and reliable protection from overloads and underloads are features of this simple
electronic relay system. Use of spare parts to provide full transmitter protection makes
this a particularly timely article for radio station engineers. In use at WMCA

UTOMATIC production of broad-
cast transmitters has become
increasingly important because of
serious material shortages. Protec-
tive means to insure against danger-
ous loads on tubes or component
parts can mean the difference be-
tween staying on or going off the
air for the duration. It has been the
general practice among the 50 kw
stations and, to a lesser degree, the
5 kw stations, to provide complete
automatic overload and underload
protection from the crystal unit to
and including the antenna system.
Numerous devices are used to pro-
vide this protection—namely, fuses,
circuit breakers, step switches, re-
lays and various electronic systems.
The majority of high power trans-
mitters have “three times and out”
protection. That is, if an overload
or underload occurs at any point in
the system, the carrier goes off mo-

By FRANK MARX

Chief Engineer, WMCA
vew York, N. Y.

mentarily and if the trouble has
cleared, it immediately returns to
the air. However, if the cause is
still present at the end of three tries,
the device locks out to keep the trans-
mitter off until the trouble has been
cleared.

These systems in general are quite
complicated, involving the use of
sequence relays. Such relays, besides
being rather expensive, are now very
difficult if not altogether impossible
to obtain. It is the purpose of this
paper to describe a system which
will provide the same protection as
the more complicated systems, and
which can be built up from parts
usually found in the junk box of
any broadcast station. In fact, a
suggested source of supply for the

FIG. 1—Schematic wiring diagram of overload protective relay. Long tube life is

assured since tubes are used only when overloads of transmitter occur.

Standard

relays with heavy contacts are wused

Start button
of transmitter
main plate
contactor

Transmitter
over/load
breaker
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Interfock
jprotection
for high ro/tage

Connection required
fo complete power
forRE,operation

power suppy

necessary parts is the service or
maintenance department of pin ball
machine operators. It has been
found in practice that almost any
available relay can be made to work
in the unit.

The essential operation of the unit
depends on thermal action for the
operation of the relays. Therefore,
if desired, tubes V, and V. and relays
RE. and RE, can be replaced by ther-
mal operated relays similar to those
used for preheating mercury vapor
tubes before application of plate vol-
tage. The circuit diagram of the
control device is shown in Fig. 1. Its
operation for transmitter overloads
is as follows: Tripping of the over-
load breaker in the transmitter closes
contacts A-B. It may be necessary
in some transmitters to provide a set
of make contacts on the overload
breaker. This presents no problem
and can readily be done if required.

The closing of contacts A-B ener-
gizes relay RE, which is subse-
quently kept closed by holding con-
tacts 11. Contacts 14 in series with
contacts 32 on relay RE, are made a
part of the interlock system of the
transmitter. Therefore, opening of
contacts 14 removes the high vol-
tage from the transmitter. Actu-
ating relay RE, also applies filament
voltage to tubes V, and V.. As tube
V. comes up to conducting tempera-
ture, its plate current closes relay
RE.. The variable resistor R, limits
the current across relay RE., allow-
ing it to close at different peak values
of plate current. When relay RE, is
actuated, contact 21, which is paral-
leled across the start button of
transmitter main plate contactor, is
closed. Closing of this relay also
opens contacts 22, releasing relay
RE,. Contacts 23 are paralleled
across contacts 13, so that constant
filament current is supplied to tube
Vi T}Ais is necessary because of the
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Orrut Ry, Ry and Ry

when input voltages
are variable

G
05y
5000 Oh
1 —
75 Ohms
000 Dhms

-

% 75 Ohms ")

R¢
5,000 Ohms
3 O—p— v

% 72 ohems

- == ==-{onnect to Carres,oondlng

contacls of FIG.

FIG. 2—Vacuum type diodes and gaseous triodes (or tetrodes) are used in the underload pro-
tective relay system. The relay is actuated from radio frequency power feeding the diodes

pulsating operation of relays RE,
and RE, on a continuous overload in
the transmitter. It is seen that if the
overload has cleared on one cycle of
operation of relays RE, and RE., the
filament current is removed from
tubes V, and V.. However, if the over-
load is still present, relay RE, closes
the plate contactor through contacts
21, but relay RE; immediately closes
because of the operation of the trans-
mitter overload breaker. While re-
lays RE, and RE, are closed, tube V,
is heating through contacts 13 and
23. The time required for this tube
to reach operating temperature is
controlled by rheostat R.. When V.
reaches operating temperature re-
lay RE, closes operating contacts 31,
32, and 33.. Contact 31 locks on the
filaments of both tubes, thereby keep-
ing relays RE, and RE. in their
closed position. At the same time,
contact 32, in series with the trans-
mitter interlock system, is locked
open. This makes it impossible to
return the transmitter to the air
until release button S, is operated,
recycling the unit for another se-
quence of operations. If a visual in-
dicator is desired, contacts 33 and
pilot lamp, L, can be added.

The rectified output of the tubes
receives additional filtering from the
condensers across the relays. The
necessity for these will be governed
by the type relays used and whether
chattering is encountered. The im-
pulse control R, determines, the off
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period of the transmitter and should
be adjusted to operate relay RE, ap-
proximately % second after relay
RE, closes. Rheostat R. controls the
number of impulses or times the
transmitter will try itself before
locking out. It is suggested that this
be set for three cycles of relays RE,
and RE, before relay RE, locks out.
The tubes used in the unit described
are 80’s, although if desired, differ-
ent timing cycles can be obtained
with other types.

Underload Protection

Although not generally used on
broadcast transmitters, underload
protection can be as important as
overload protection under certain
conditions. Electrical storms or
heavy static charges in the vicinity
of the antenna systems, cause the
protective gaps to break down. Un-
der certain conditions, this arc is
maintained by the transmitter and
can cause serious damage to the
terminal equipment. Depending on
the length of the transmission line,
the arc may or may not overload the
final transmitter stage. However,
the radiated signal will drop sharply
and jf means are provided to mo-
mentarily break the carrier, the arc
can be stopped. This type of protec-
tion also offers an instantaneous
alarm to the operating staff in case
of trouble which may develap ahead
of the final ‘sthge. Anything that will

reduce the carrier by a predeter-
mined amount will operate the de-
vice to cut the carrier.

The underload section, as used at
WMCA, was designed for a three-ele-
ment antenna system and in addition
to protection, it provides for remote
metering. Circuit connections are
shown in Fig. 2. Its operation re-
quires that a small amount of radio
frequency power be picked up at the
base of the towers and be fed over
}-inch transmission lines to termin-
als input 1, 2, and 3 of Fig. 2. This
radio frequency power is rectified
and used to bias the thyratrons to
cutoff. It can be seen that any re-
duction of r-f input will cause the
thyratron to fire closing actuating
relay RE, and closing terminals 11
and 12. These terminals are paral-
leled across terminals A-B of Fig. 1
and their closing will, as explained
before, remove the transmitter car-
rier from the air.

Where a single transmitting an-
tenna is used, only one rectifier and
thyratron are required. Radio fre-
quency can be obtained with a short
antenna coupled to the rectifier tube.
With this method, it is suggested
that a tuned circuit be incorporated
in the rectifier circuit to increase the
rectified voltage. When a tuned cir-
cuit is used, resistors R, to R, can be
eliminated. It is not advisable to
couple to the output stage of the
transmitter, or attempt to .use the

(Continued on page 313)
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Operation of

VAPOR TUBE RECTIFIER CIRCUITS
With Opposing Direct Voltages

The behavior of full wave and half wave gaseous rectifiers with opposing direct voltage is
analyzed graphically and analytically for various periods of conduction. Results given have
been checked experimentally and good agreement between theory and practice exists

HE application of rectifier tubes

to the charging of batteries or
to the energizing of d-c motors from
an alternating current source differs
from the usual application of recti-
fiers in that in both these applica-
tions an opposing direct voltage is
present. It is the purpose of this
paper to develop and present general
equations and curves for such serv-
ice descriptive of the various vol-
tages and currents pertinent to the
design of full and half wave rectifier
circuits in which an opposing direct
voltage equal to or greater than zero
is present. These equations will ap-
ply to diode rectifiers and to grid-
controlled rectifiers with full cycle
grid excitation. For this latter case,
the equations developed are sufficient
in that the rating of the rectifier
plate transformer and maximum d-c
output are obtained when the grids
are allowed to cause conduction over
the entire time the rectifier plates are
positive. The full wave rectifier will
be considered first.

The following quantities are de-
scriptive of the full wave rectifier
circuit shown in Fig. 1. The tube
drop E,, initially is omitted. In
mercury vapor tubes, its value is ap-
proximately 15 volts; it may be
added to the value of E, defined be-
low, to obtain the required voltage,
E,,, with no appreciable error after

The opinions and assertions herein are the
private ones of the author and are not be
construed as official or reflecting the views
of the Navy Department or the naval serv-
ices at large.
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By J. M. FLUKE

Lient,, . 8. N. i
Bureaw of RRips, Narvy Dent
Washington, . ¢

exc.

Fig. 1—Schematic wiring diagram of full
wave rectifier using gas tubes

E has been determined. It is also as-
sumed that the tube drop does not
appreciably distort the sine wave
voltage assumed to exist in the
transformer secondary.

In the analysis given here, let

r« = resistance of one half of the second-
ary winding in ohms
ri = load resistance in ohms

¢ = the back emf (direct voltage) in the
load circuit in volts

E = no load voltage across one half sec-
ondary for full wave rectifier;

E.;s = no load voltage across total second-

ary for half wave rectifier.

I+ = the average current flowing through

the load in amperes

E . = the average voltage across the load

in volts
I = the peak value of rectifier plate cur-
rent per tube in amperes

I,m. = root mean square value of I in am-

peres

W. = total watts loss in the transformer

secondary due to /
E. = average tube drop in volts during
the conducting period of the tube

W. = tube plate loss in watts
These values are shown diagram-
matically in Figs. 2(a) and 2(b).

Because of the presence of a back
emf in the load circuit, the rectifier
tubes conduct over only a portion of
each half cycle. Label the point at
which conduction begins ¢, and the
point at which conduction ceases
(r—¢). This is a close approxima-
tion in the case of the voltage curve
of Fig. 2(a) if applied to the recti-
fier drive of a d-¢c motor since the in-
ductance in the armature circuit
causes the voltage in the region of
(=—¢) to drop below the value of e
as shown in Fig. 2(¢). However,
for most cases, this dip may be
neglected; the derivations herein are
so based.

Consgider first Fig. 2(a) for the
derivation of an expression for E,,.
From 0 to ¢ radians the voltage across
the load is e, from ¢ to (n—¢)
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radians this voltage is E sin 0},"°
and from (zn—¢) to = radians the
voltage is again e. The average vol-
tage over the period 0 to = is:

1 T

E.j, = 1’; [ edl (1)
E L .

E; = — sin 0 dg+2¢sin ¢ | (2)
i ¢

2E :
e (cos ¢ + ¢ sin ¢) 6]

Equation (38) is plotted in Fig. 3
for E., = 120 volts to illustrate the
general shape of the curve relating
¢ to E for a specified direct voltage.
The more general case of E/E.. is
also plotted from which curves may
be plotted for various values of E..

The derivation of an expression
for power output to the load ter-
minals is next considered

Since Ege = Taeri 4 ¢ (4)
then lsri = Eu — ¢ (5)
o L ©)

T

then W = Eu la = E;;“ (Ex—e) &I (7)
Also e = E sin ¢ (8)

Combining Eq. (8) (7) and (8)
4E?

rym

W = (cos¢+¢sin¢)(cos¢

+¢sin¢——;‘isin ¢) (9)
Simplifying Eq. (9) by performing

the indicated multiplication and then
making trigonometric substitutions:

LIP3 L e i 2)
E,—fg[l S CE R

cos 2¢ + (2¢ — ’2' )sin2d>)] (10)
Figure 4 is plotted for several values
of E in terms of Wr, and ¢. The
values of E chosen cover the range
required for £, = 120 volts for any
value of ¢ from 0 to 90 degrees for
usual values of »,. Figure 4 also dis-
plays the plot of Wr,/E® in terms of
¢ from which other families of curves
as a function of £ may be plotted to
suit specific applications.

It now remains to develop expres-
sions for values of I,. and I.., in
terms of I both as a function of ¢.
The values of /., I and E will give
sufficient information to choose recti-
fier tubes of the proper rating for a
given application. During the half
cycle or portion thereof that either
rectifier tube is conducting the cur-
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Fig. 2——At (a) is shown the applied voltage and back emf. Current flowing

into a resistive load under this condition is shown at

(b). At (c) is shown the

drop in voltage, near end of conducting period, for inductive load

¢ Degrees

X7} } ‘
= » B
> 35 15
2
X I S TR
] 30 . 14f | — | “Ege 2cos$+Psind) (Full Wave)
3 4 g & for Eqe =120 volis\_ |
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170 i N
g
160 2.0 12
150
140 1.5 1 L o
130 | Zac cosPHIFsin §_
. | (Hair wave) 1
120 10 10 : - , T
10 20 30 a0 , 30

60 70 80 90

Fig. 3—Ratio of no-load voltage to average voltage
types of rectifier circuits

across the load for iwo
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\ W 2 2 2 ;
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025 L} ¢= N (Half Wave) 1
2 004 - 008} 1
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Fig. 4—Performance of half wave and full wave rectifiers for various values
of applied voltage and conduction angle
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Fig. 5—Ratio of average current to peak value of plate current through
rectifier for various angles of conduction

rent through the conducting tube and
the voltage across the load are es-
sentially portions of a sinusoid. Dur-
ing the period of time of 0 to b
radians, the current through the
load is zero, from ¢ to =—¢ radians
the current is (I’ sin ¢) — (I’ — I)
and from (=—¢) to = radians the cur-
rent is again zero. The average di-
rect current is, therefore,

Id T~ ¢
lie = — sin § d@
L ¢

— (m — 2¢) sin ¢] (11)

= ér 2c0s ¢ — (m — 2¢) sin¢] (12)

Since I' — I = I' sin ¢ (13)
B = I

7= I — 8in ¢ 14)

substituting Eq. (14) into Eq. (11)
IPA 2 T :
I ma| oo (5 )ine]
(15)
Equation (15) is plotted in Fig. 5
with I,./I as a function of the con-
duction angle ¢.
The root mean square value of a
periodic function i is defined by

Lom = ‘/% f a
1]

In this case
t = I' (gin § — sin ¢))¢p""¢ (17)
Since each tube conducts only once
per cycle each half of the secondary
18 required to carry current only once
per cycle equal to a period of ¢ to
(m—¢). The value of I,,,, then may be
derived on the basis of the heating
produced per half secondary. This
can be done by integrating ¢ over
the period of ¢ to (=~—¢) and setting
1/T = 1/2x. Substituting Eqs. (14)
and (17) in Eq. (16)

o BT
T 2r (1 — sin @) ® '
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(16)

2 sin ¢ sin ¢ + sin?¢) do] (18)

Y. [1_2
2r (I —sng)?L2 2
_sin2(7r—¢)_ ¢ , sin2¢
4 2t
~+ 2 sin ¢ (cos (r — ¢) — cos ¢)

. =

+ (x ~ 2¢) sin %] (19)

Simplifying Eq. (19)

Prsi 1 T

7= w5 ¢)
—(-;——¢)cos24>—i;'-sin24>] (20)
Figure 6 is a plot of /%../I* and L/l
as function of ¢.

Since Eq. (20) is for one half of
the secondary the total heat required
to be dissipated by the secondary is
essentially

W, =2r P, 21)

The total watts required by the
transformer secondary from the pri-

mary (Fig. 1) considering tube drop
is therefore closely approximated by :

W+ W+ W = 2r.p,, 4 T =29) Ela,
w
28

rymw?

(22)

The voltage induced in each half of
the secondary is very nearly:

E+ E + I,
V2
To illustrate the use of the fore-
going equations and Figs. 3, 4, 5
and 6 suppose the following d-c load
requirements:

E., = (23)

W = 500 watts, ri = 10 ohms
E i = 120 watts, ¢ = 3 ohms
Then Wri = (500) (10) = 5000 watt ohms

Figures 3 and 4 are used essen-
tially for simultaneously solving
for E and ¢. Solving for these
quantities  graphically is more
easily done than attempting a
simultaneous solution of Egs. (3)
and (1) for these quantities. Draw
a line on Fig. 4 at Wr, = 5000 then
select values of E and ¢ that can
also be located on the curve of E,, —
120 in Fig. 3. A trial solution is first
made. On Fig. 3 a value of ¢ of 22
degrees has been arbitrarily selected
yielding the corresponding value of
E = 175.5. Going to Fig. 4 and draw-
ing a vertical line at ¢ = 22° it is
noted that £ = 155 at the intersec-
tion of this line with Wr, = 5000. It,

| . i
05 025 ol |
T N T SN 0428 ¥ i B
04 az0l sl L
—P 0165 Irms B
fos 2 27° .
L{—o.s Er;o.ls 9-27°_ h, -
G ol
~ Irms
02 0.10t— - —— Iz -
o1 oos——— 1 | | | — NN
Y ol T = M40 s 1
- e (2395 ¢)c0f2¢l Fsin28] L TN
i A ST e v 1 50 60 70 80 90
& Degrees

Fig. 6—Ratio of effective current to peak rectifier current for

various angles of

conduction
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Fig. 7-—Schematic wiring diagram of half wave grid controlled

gaseous rectifier

therefore, is obvious that a value of
¢ = 22° ig too small. Another value
of ¢ is then selected. This is re-
peated until the value of E from
Fig. 3 agrees with that of Fig. 4.
For this example ¢ and E have been
determined to be 27 deg. and 170
volts respectively.

Using the value of ¢ just deter-
mined I,./I is found to be 0.463,
then

I 500

= (120) (0.463)
From Fig. (6) I.../I = 0.428 and
F.../I = 0165 from which

1w, = (0.428) (9) = 3.86 amps (25)

and I%,m. = (0.165) (9)? = 13.41 (26)

Equations (25) and (26) give rms
values of current for each half of
the transformer secondary of Fig. 1.
The heat dissipation of the total
secondary is then, from Eq. (21),

W. = (2) (3) (13.41) = 80.46 watts (27)
Assuming a tube drop of 15 volts,

the voltage required in each half of
the secondary is, from Eq. (23),

170 + 15 + (9) (3)
Ell/ =" /-—___
V2
= (0.707) (212) = 150 volts
The power required by the trans-

former secondary of the primary is,
from Eq. (22),

= @ amps (24)

W4 Wk W.=8046-+ OO U AID 50
= 8046 + 18.7 + 500
= 509 watts (28)

For a half wave rectifier the same
general considerations apply. Con-
gsider the circuit shown in Fig. 7
wherein the symbols of voltage and
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exc. (a)
o i ~~-I'sin @
7
¥ / A 2
!l \ | \
\ | \
] \ I "I.
| \ |
_Fig. 8—Current and \ ! \
voltage relations 1 | 1
for the half wave o¢ m-¢ rr 2rr 3
rectifier (b)
current are as defined for Fig. 1 and Bl 2 1
wherein the same assumptions hold il 2 8 2
as previously described. (: ¢ _1) 9
The instantaneous values of volt- T2 Tyt s
age and current are as shown in + ¢ sin 2¢] (35)
Fig. 8(a) and 8(b) .
Then ?‘l N .
T ¢ - ¢ o
¢ —_—— = —0.73+(—-—+1. 3) 82
E..=§E—[/§nada+(2¢+w)sin¢] A ) 2 () ) es
k.3
@

(29)

Es = E? [cos o+ (¢ + -%—)sin ¢] (30)

and
E

E.~

cos ¢ + (_d:r-{- -%—) sin ¢

This relation is plotted in Fig. 3
and may be replotted for more con-
venient use in terms of E for any
desired specific value of E.. Since,
from Eq. (7) and (8)

(63))

W = 2% (B, - Esin ¢) (32)
]
the power input to the load is:

W = L (cosq‘»
wr

;
+(o5)dne )5 (o
+ (¢ + —;—)sin ¢) — Esin d:] (33)

w1

A(o-5)w]

cos? ¢ -+ 2¢ sin ¢ cos ¢

(34)

+ ¢ sin 26 | 36)
Equation (36) is plotted on Fig. 4.

The average or direct current is
from Fig. 8(b) and equation (14).

1 pA
= 2;(—1_ i ¢) ¢ﬂln 6

Ide

— (x — 2¢) sin ¢)] (37
1a. 1
I— = ; (l :m—(») cos ¢

- (—;— -9 )sin ¢) (38)

Eqyuation (38) is plotted in Fig. 5
and is, of course, one half the mag-
nitude of Eq. (15). Since Eq. (2)
was developed in the case of the full
wave rectifier for each half of the
secondary, it is applicable for the
half wave rectifier directly. The
curves and their equations which
have just been derived for the half
wave rectifier are applied in manner
similar to that illustrated in the
example for the full wave rectifier.
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COMMUNICATIONS in

Latest photos to be released by the Navy Department show extensive use of the most
modern radio and inter-communicating sound equipment at sea, in the air and on land.
Proficiency in the use of electronic gear has long been a hallmark of alert personnel

The lookout in the crow’s nest of a subchaser reports to the bridge via inter-phone
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the NAVY

“Bread-board” layout of radic cppa-
ratus used in the PBY ‘'Catalina”
patrol plane

This “quanset” hut, in the Aleutians. is fully
equipped with the most modern transmitters and
receivers

Wy

Inter-phone equipped lookout in «

PBY patrol bomber locks omt over the

broad Pacific in the vicinity of the
Aleutiams

Ty q‘

't‘.

Complete ground stafion equipment in
use i3 an advanced dugout at am un-
named base
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Low. anpD Hicu.Pass

Treatment of electric wave filters on the basis of
considering them as bisectable symmetrical circuits

IN a previous treatment of sym-
metrical electrical circuits it has
been shown that the sending current
I, and the received current I, of
Fig. 1, due to the driving force F
can be evaluated from the currents
I, and I, which would flow from E
with the network opened and closed
at the center of symmetry by
using :—

L=} +1,) 1

I.=4%(,—-1) (2)
Bisectoble Network
I . T
z zn‘. /st E . amf o z
hatf | § | harr :
3 S
Y (Wo mutval) re

FIG. 1—Combination block and sche-
matic diagram of symmetrical bisectable
network

With the impedances looking into
the network from the sending im-
pedance Z (termed Z, for the center
opened condition, and Z, for the cen-
ter closed condition) the values of
the terminal currents in terms of
Z,Z,and Z, are:—
1.-i[ 2Z + (2. + Z.) ]

2| CtzoZ+zy )

= z.-2z) ]

E
2 [ Z+z)y(Z+2z) )

The effect of the presence of the
network upon the sending termina-
tion may be expressed by the load-
ing ratio, defined as the ratio of the
impedance Z, by which the sending
arm is loaded with the network
present to the impedance Z by which
it is loaded with the network absent,
given by,

106

ILoad Ratio = %

o 12.2/2%) + (2, + 2,) /22) ®)
1 + (2. + 2))/2Z)

The effect of the presence of the
network upon the receiving termina-
tion is expressed by the ratio of the
current E/2Z which would flow in
the receiving termination if the net-
work were absent, to the current I,
which flows with the network pres-

ent. This is the insertion ratio
given by,
Insertion Ratio = E{2Z
(Z+2)(Z+2) - :
= 7@ -2y M+iN ®)

In general the impedances Z, Z, and
Z, involve resistor and reactor ele-
ments so that the insertion ratio is
a complex imaginary, M + jN, which
can be evaluated for any specific
circuit under consideration. The
loss in decibels and the phase shift
of the received current due to the
presence of the network are:—

Loss = 10 logis (M? 4 N?) )
Lag = tan™ (N/M) ®

Whenever the eircuit is made up
of a bisectable reactance network
terminated with resistances R, the
impedances Z, and Z, become reac-
tive impedances jX, and jX,. Upon

Lo L

Ze| |(a)

E 5. sy R L g b

(@) Equivalent of Fig.1

(b) Equivalent of TypeB

A=, Loss=ac

FIG 2 Schematic diagram of various types of bridge networks

G

June 1943 — FLECTRONICS



Wave Firter Units

Table I. Standard Low- and High-Pass Wave Filter Units

By E. S. Purington

Hammond Research Corpordtion
Gloucester, Mass.

ance between
the two coils

i,

0 Low-Pass b High-Pass
: mL mb Cm C/m
he nL % L Ch
'_T«-c mc-r- Tpc Lim Ln L/g,
A (x*,h*) B (x%h) © € (x5h") D(x",h7) e
pL L/n /e nC
; 00— el
/m  C/m L L/m mL mL mC mC
-I-IC/h i T pC nl i Lp {
A (x*,hY) B' (x",h") ¢ (x,h%) D' (x",h7)
point 1 t0 3 is
2mL because the (m+n)L | (m+n)L
mutual induct~ s

(m+n)L| (men) L

is negative B" (x*, h)

3

(mer)Ldimen) L
Mut=-nL

C" (xh)

m=V1-k—2
n=,mk?

p=2m

For terminations R,Loss=10 logig (1+F21ess) 3 Lag=tan—1! (F1ag)

Flo-.zm(k——h—1} x*1

Fiag =Etm(h+h-1) x*1

Where required, choose exponents of x and h in accordance with the
notation adjacent to networks, In the lag equation, use -+ sign before
m for low-pass units, and — for high-pass units.

L=0.1592 hR/F, (h,ohm,cps) or (mh.ohl_n,kcs) or (uh, ohm, mes)
C—159200/hRF, (uf,ohm,cps) or (muf, ohm, kes) or (uxf, ohm, mes)

a=V1-hx2

(x+1/a)2-1
(x=17k)*-1

[(x=1/b)*-1
(x+ 1/,:)2__1—1 ce=1/V2-k—*

b=VItht2

abbreviating X./R =¢. and X./R =
q., the insertion ratio becomes more
explicitly :—

Insertion ratio =

Lrs]ole] o

and the loss and lag equations in
terms of the ¢’s become:—

Loss = 10 logiw (1 4 F?i.u)

where F .. [1 +9.9. ] and

]

Lag = tan? (F.,)
For illustrating the operation of

E/2R

I.
goqe— 1
Qe — Qe

(10)

(11)

9.9 -1

h Fu -
where I'; [ %+
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this complete theory of symmetrical
circuits, a study was made of a four
element network which under proper
conditions is suitable for low-pass
filter work. The performance of this
network together with that of nine
other related networks is summar-
ized in Table I. It is understood
that each network is terminated with
resistances R. Listed are the four
ladder networks A to D, most com-
monly used in low- and high-pass
filter work, their bridged-T equiva-
lents, A’ to D’, derived by making
A to Y conversions of inductor and
condenser combinations, and two
mutual inductance type equivalents
B” and C”. The performances of all
these ten networks when terminated

by resistances R are expressed by a
single loss and a single lag equation.
When a choice is to be made of an
exponent. of h or z, it should be in
accordance with the notation adjac-
ent to the type designation. For the
lag equation, the sign before m is to
be plus for A and B types, but minus
for C and D types. Parameter k
which determines m, n and p ap-
plied to L and C to evaluate network
elements, must universally be chosen
greater than unity, but the sign of
the exponent of xz provides auto-
matically that infinite loss occurs at
z—=Fk for A and B types and at
¢ = 1/k for C and D types. Universal
equations provide for computation
of the circuit elements for use with
a specified R, after a choice has been
made of the value of F, desired to
correspond to unity value of the fre-
quency ratio z=f/F,, and of the
curve shape parameters h and k.
Simplic.ty of expression of per-
formanece and design results be-
cause the basic inductance and
capacitance values L and C were se-
lected to be of equal numerical
impedance kR at F., which unfortu-
nately is not the case with the usual
terminologies.

Types A and B, likewise C and D
may be termed impedance level com-
plementaries. For a given set of
values of z and k, the loss for one
unit at impedance level & is the same
as for its impedance level com-
plementary at 1/h. Correspondingly,
types A and C, likewise B and D may
be termed frequency complemen-
taries. For a given set of values of
h and %, the loss for one unit at fre-
quency ratio z is the same as for its
frequency complementary at 1/z. All
five A and B units therefore can give
the same insertion performance
suitable for low-pass work, and all
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TABLE II. Network Parameters
Type of :
Network e *. .
A A —h/mx —hmx/x2-1) h2/ (x2-1)
B.B, B" h(x2-1)/mx hmx h2(x—2-1)
GO hx/m hm/x(x—2-1) h2/(x—2-1)
D, D’ —hx(x—2-1)/m —hm/x © h2(x—2-1)

five C and D units are similarly suit-
able for high-pass work. Perform-
ance information is most easily ob-
tained for the B unit, and this is
readily convertible into information
for the other three units. Graphical
information for impedance comple-
mentaries is the same, except that
curves labeled with a given value of
h, such as 5/3, when they represent
type B should be relabeled k' such
as 3/5 when they represent type A.
Information for type A is convert-
ible to information for C by plotting
ordinate values at z for 4 and 1/z
for C.

Network Parameters Tabulated

To assist in the understanding of
the relations of the various type
unit, functional values of the ¢’s and
their products are given in Table
II.

Considering first the simpler re-
lated frequency complementaries
such as units A and C, reactor ele-
ments involving like multiplicative
and divisive factors such as pL of
A and C/p of C are related elements,
with the universal property that
the related elements are of the same
numerical impedance at frequency
of reciprocation F,, such as phR, but
one represents an inductance and the
other a capacitance. As a result the
impedance of any element is the
same function of z as its related ele-
ment is of —1/z. This is true also
of all similar combinations of ele-
ments, such as the parallel resonance
impedance of elements involving P
and 7 in the type A and C structures.
As a result, the g functions of A4
and C are frequency reciprocally re-
lated and also the loss and lag func-
tions. Because the loss function is
to be squared, it is irrelevant as to
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whether the sign before m is plus or
minus, but it is of importance in the
determination of lag.

For the impedance level comple-
mentaries, the related elements are
also one an inductor and the other
a condenser, but the universal prop-
erty is that under the conditions of
equal network performance, the
products of the impedances of re-
lated elements is R°. Thus the im-
pedance of pL of A at level h is
jphRz, while the impedance of the
related element pC of B at level A™
is —jR/phz, and the product is
R, This is also true of related net-
work arms, with the product of the
impedance of the series arm involv-
ing p and # in A and the impedance
of the shunt arm involving p and »
in B also equal R*. As a result, ¢, of
A is —1/q, of B, and q. of A is
—1/q, of B, provided A and B are
at reciprocal levels. By referring
back to Eq. (9), the insertion ratio
equation is unchanged upon substi-
tuting —1/q. for ¢, and also —1/q,
for g.. Functionally expressed, in-
sertion ratio (q., ¢.) equals inser-
tion ratio (—1/,., —1/q,). Therefore
the insertion ratio, loss and lag are
the same for a set of values of « and
k, provided h for the A unit is & for
the B unit.

Bridge and Lattice Networks

Less used types of networks for
low-and high-pass purposes are the
bridge or lattice types, and also
what may be termed the reversed
types. The bridge type, separately
shown in Fig. 2(a), is not bisectable,
but if the terminal currents I, and
I, are determined in terms of Z, Z,
and Z, by setting up the mesh equa-
tions, the solution will be found to be
identical with 1, and I, for Fig. 1

given in Eqs. (8) and (4). There-
fore any bisectable network as in
Fig. 1 may be replaced by setting up
a bridge as in Fig. 2(a), with the
arms of the bridge structurally iden-
tical with Z, and Z, produced by
bisecting Fig. 1, then opening and
closing at the center. The equivalent
of the type B unit is shown for ex-
ample in Fig. 2(b), but this would
be little used in practice because of
the superior practical advantages of
the B unit. In the bridge form it is
however somewhat simpler to visual-
ize the network performance. Smaller
figures (Fig. 2(c) to 2(f)) illustrate
the impedances of the bridge arms
for the value of z corresponding to
zero and infinite loss. For £ =0, arm
Z, is of zero impedance and arm Z,
of infinite impedance, wherefore re-
gardless of the circuit constants 1,
passes through the network to be-
come I, without loss or phase shift.
For 2 = /1 —h™, a condition is met
with ¢.g.= —1 corresponding to
Z2,Z. = R, which by Eq. (5) makes
the load ratio upon the source arm
unity. The same power flows from
the source termination with the net-
work present as would flow with the
network absent, and since the net-
work is not dissipative, all the power
received by the network flows to the
load termination, making the inser-
tion loss zero. For the value z = F,
all the bridge arms are of the same
inductive impedance value and the
bridge is balanced resulting in in-
finite insertion loss. It will be noted
the bridge may be balanced if Z.
and Z, are equally dissipative at the
balance frequency, therefore infinite
insertion loss at x =k and z = 1/k
is possible for some units of Table
I, even when the terminations are
not pure resistors and the network
elements are not pure reactors. This
property of networks is the basis of
using the type A’ unit for checking
the departure of an inductor pL

FIG. 3—Reversed A unit
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from standard inductance and qual-
ity values, using a condenser C/n
with variable capacity and loss prop-
erties. The final condition of interest
at z = infinity makes all of the
bridge arms of infinite impedance,
thereby disconnecting the sending
arm from the receiving arm com-
pletely and making the loss infinite.

Bridge networks are more flexible
than the other types. Interchanging
the arms Z., and Z. reverses the
phase of the received current with-
out changing the loss. A greater va-
riety of choices of elements is pos-
sible. In Fig. 2(b), there is no re-
striction upon the value of m, so that
element mL if desired could be of
greater inductance than element
L/m. This is not possible with the
type B unit, because a real value of
k, corresponding to the frequency of
resonance of shunt arm nl in series
with pC makes m less than unity. A
bridge structure with m greater
than unity corresponds to a circuit
with k a pure imaginary such as
1.25 / —1, so that the bridge can-
not be represented by a B or B’
unit. Furthermore with m greater
than unity, the factor n is a negative
quantity. With m greater than
unity, the bridge can however be
replaced by the B” unit, with the
factor n negative instead of positive
calling for a mutual inductance be-
tween the two inductors in an ad-
ditive sense. The performance of
the bridge structure or its mutual
inductance equivalent is covered by
the same loss and lag equations as
given in Table I. All that is re-
quired is that k be assigned a value
not in the real range 1 to infinity,
but rather in the range of pure im-
aginaries. The equations will prop-
erly express the performance with &
imaginary, just as they will for the
value of z = \/ 1 —h”* for zero loss
for a B unit being a pure imaginary,
when h is chosen less than unity.
Therefore the particular bridge of
Fig. 2(b) is seen to be no more
general than the simpler networks
of Table I except as to the possibility
of changing the phase lag equation
by 180 electrical degrees.

In contrast with the bridge types
of low and high-pass filter units, the
reversed types have a limited amount
of practical value. If for example
the = type A unit is bisected, the re-
sulting half sections reversed and
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the unit reassembled, a five element
T unit results as in Fig. 3. By in-
spection it yields zero loss at = =0,
and infinite loss at x = k and =z =
infinity, and therefore qualifies as
being potentially useful as a low-pass
unit. Usually the unit of Fig. 3 is
used at h = 1, k = 1.25, or else half
of the unit is attached, at the begin-
ning or end or both, to a chain other-
wise made up of an integral number
of type A units. The broad purpose
is to make the loss for the range

in dotted lines is shown the loss
curve for a type A unit with 2 = 0.6,
k = 1.14. The parameter h was
chosen to give reasonably uniform
loss in the low loss range, and para-
meter k was chosen to match the
solid curve as to the 8db difference
between maximum loss in the low
loss range and minimum loss in the
high loss range. The slopes of the
curves in the transitional region
are very closely the same. If a figure
of merit could be established, based

0 to # = 1 more uniform than upon the uniformity of loss in
Bdb - i 20db
| if 1
1
i\ al
@ it » =
~leab i - c115db
pr \p R g
0 ! \ ; £3
s ] +
o ! "
] \ o
5 LN £ IOd.b
‘: 4 db 3 ) q \ ”’_-7 *
e | s—___k Lo. :
5 [ B [
[ ] S o
= R @ &

[+] yrev--m o O
Stedb '; g, Type h i 5db
) A Rev. | 10 |1
I, S A 06 | 114

P | ‘ |
Ly o == i o) J
— X 10 = 20 £/F, — 3.0

FIG. 4—Comparison of 'behavior of network A, and A reversed

possible with the A unit also operat-
ing at level & = 1. It is interesting
to compare the performance of Fig.
3 under the usual conditions A = 1, k
1.25 with the performance of a
type A unit, without restriction of
the parameters that may be used.
For the A reversed unit, as in Fig.
3, the loss function in general is:

h (2?2 — 1,
o 4 Timll S
Flow = mz [h + [(@/kY = 1F ]
and for the parameters h = 1, k = 1.25,

( (/0826 — 1) )

F e = 0.168 °
U (z/1.25) — 12 §

In Fig. 4 is shown in heavy lines the
loss in accordance with this equa-
tion, using two scales of ordinates
to permit the loss for the range
2z = 0 toz = 1.125 to be shown with
enlarged ordinates. For comparison.

the low loss range, the useful differ-
ence of losses in the two ranges, and
the speed of transition from one
range to the other, then presumably
the five element unit would not re-
ceive a much higher rating than the
four element unit.

While this method of treating low-
and high-pass electric wave filter
units is somewhat different from the
conventional methods of analysis, it
is hoped that the point of view which
is expressed in this article may be
found aseful by the reader in the de-
sign and construction of his own
filter elements. It is believed that
the analysis on the basis of bi-
sectible networks has certain advan-
tages over those analytical ap-
proaches which are more frequently
encountered in the technical litera-
ture and with which the average en-
gineer is more familiar.
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Rolled Steel

Applying the metal band which holds together the two sections of a
rolled Hipersil core for a radio transformer

OR several years Hipersil* cores

have been used to great advan-
tage for large distribution and
power transformers. The result of
research to develop an electrical steel
with higher permeability, Hipersil
permitted the redesign of trans-
formers to take full advantage of the
lower core losses.

A silicon steel like Hipersil, when
processed to produce favorable orien-
tation of the crystal lattice, is char-
acterized by excellent magnetic prop-
erties in the direction of favorable
orientation, which is the rolling di-
rection. This crystal and domain
orientation results in the material
having a very high permeability at
both high and low flux densities, a
high incremental permeability and
very low losses in the rolling direc-
tion. The actual permeability values
are as good as some of the nickel
steels, and approach the permeabil-
ity of the best nickel alloys such as
Hipernik and Permalloy.

With these properties it is possible
in many cases to substitute Hipersil

* Registered Trade Mark, Waestinghouse
Electric & Mfg. Co., coined from “high per-
meability silicon steel.”
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cores directly in applications now us-
ing nickel alloy laminations without
lowering the performance. In some
cases the designer may obtain ad-
vantage from the substitution be-
cause Hipersil cores combine the
good low-density properties of the
nickel alloys with the high saturation
of silicon alloys, thus providing a
very high permeability at high
density.

The maximum permeability of the
Hipersil core occurs at about 2 kilo-
gausses higher density than that of
nickel alloy steels, a property that
may be used to advantage by the de-
sign engineer. Core losses are about
25 percent lower than for the best
grade of high silicon steel heretofore
available. With the low losses and
increased permeability, smaller de-
signs result, saving copper and core
steel; this provides a transformer of
reduced size and weight, a highly
important factor in aircraft and
portable equipment.

New Core Construction Method

To make full use of the directional
properties of Hipersil core material
it was necessary to develop a new

By C. C. Horstman

Transformer Engineer
Westinghouse Electric & Mfg. Co.

type of construction in which the
flux always travels in the direction
of rolling of the steel. This type of
core construction is shown in Fig. 1.

The core is made by winding strip
on a rectangular mandrel of desired
dimensions. After the core is wound
it is annealed at high temperature
and is impregnated with a plastic
compound so as to provide a solid
unit. The impregnated core is then
cut into two parts and the cut sur-
faces machined and processed. This
produces a very closely cooperating
butt joint in the magnetic circuit,
when reassembled with the coils.

It has been proven by many ex-
periments throughout years of use
in power transformers that this butt
joint will not increase the core losses.
So far as exciting current is con-
cerned, each joint is equivalent mag-
netically to about a 3-mil air gap.
The butt joint used in this type of
construction has very definite ad-
vantages at high frequencies or at
high induction.

As illustrated in Fig. 2, the con-
ventional type of alternate butt and
lap joint used with “E” and “I”
punchings tends to distort the flux
and causes poor results when used at
high frequencies or at densities
higher than 15 kilogausses.

Form-wound copper coils are used
with Hipersil cores, thus retaining
all the advantages of pre-wound and
pre-tested coils. The cores are as-
sembled on the coils as shown in
Fig. 3 and are held together by metal
bands and seals similar to those
used for packing crates. The bands
are put on with a specially developed
tool which provides the correct ten-
sion.

For small radio transformers, this
type of construction lends itself to
easy and simplified end framing and
mounting. The resultant saving in
manpower is a direct contribution
toward the gigantic task confront-
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Cores for Radio Transformers

Transformer cores can be made appreciably smaller and lighter in weight by means of a

constructional method radically new in the radio field. The core is rolled from a single long

strip of high-permeability silicon steel, cut to insert the coil, then clamped together

ing this country in building com-
munication devices for war use.
Normally, 29 gauge Hipersil steel
is used for cores. Because of its
oriented structure, it is suitable for
power units at frequencies up to 400
cycles. Actually, up to this fre-
quency Hipersil cores will have lower
losses and higher permeability than
ordinary 5 mil “E” and “I” lamin-
ated cores. For applications at
higher frequencies, a core made by
the same method has been developed
using a thinner silicon steel with the

Hipersil Core Butt Joint

properties of 5 mil silicon steel. The
space factor of this core is as high
as 92 percent, which represents a
great increase in space factor over
that of the equivalent stacked core.
In addition, the core takes advantage
of directional properties and all of
the material is active; there are no
dead corners as in “E” and “I”
stacked cores. The labor saved in
the assembly of this type of core,
involving either two or four pieces,
is easily seen when compared with
the assembly of conventional cores
using thinner gauges of steel.
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FIG. 1 (above}—Completed rolled Hipersil

cbres for radio use are smaller in size and

lower in weigkt than comparable stacks of
laminations

FIG. 2 (left}—The machined butt joint of a

Hipersil cote eliminates crowding of flux

in every other lamination of a conven.
tional alternate butt and lap joint

FIG. 3 (right)—Shell form of assembly
using two Hipersil cores

For special applications involving
high frequencies a new extra-thin
steel has been developed which util-
izes the same core construction and
solves a knotty problem. It has out-
performed every other available ma-
terial and construction method in
these applications. The space factor
of these extra-thin-gauge cores is
89 percent and the assembly labor
saving over punched laminations is
tremendous. As previously ex-
plained, the butt joint is very ad-
vantageous for the high frequencies
involved.

In general, Hipersil cores offer
new freedom to the designer of iron-
core communication devices such as
power and audio transformers, re-
lays, chokes, loading coils and kin-
dred devices, by giving high perme-
ability at both high and low flux
densities, high incremental perme-
ability and low losses. The cores using
thinner-gauge materials offer great
advantages in the whole series of
applications from audio to ultra-
high frequencies; how well they fit
an individual application will be de-
termined by its requirements.
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The SWINGING FILTER

Engineering comments on the purpose, proper design and correct use of variable induc-

tance chokes for filtering the output of rectifier systems. Optimum performance of swing-

ing choke depends upon its use in circuits meeting specifications for which it was designed.
Poor performance may result from misapplication of well designed unit

THE SO-CALLED swinging choke is

fier-filters as the first element of a
choke input filter. This type of re-
actor was so named because of the
characteristic wide variation of in-
ductance as the direct current com-
ponent is varied. This discussion
will cover the design principles and
the application of this type of choke
from beth the theoretical and prac-
tical standpoint. A large part of the
material will apply to the ordinary
smoothing reactor as well.

Inductance may be defined as fol-
lows: A coil has an inductance of
cre henry when an electromotive
force of one volt is induced by a uni-
form current-change of one ampere
per second.

Any change of current through
the winding will result in the gen-
eration of a voltage across the coil
having a polarity opposing the vol-
tage causing the current change.
The definition of inductance gives

ject to change.

through it.

By ROBERT M. HANSON

often used by designers of recti- Engineering Rescarch Divigion
Thordarson Electric Mfg. Co.
Chicago, Il.

the magnitude of this voltage as a
measure of the inductance. This vol-
tage will be zero when the current
in the coil is constant. Consequently
the application of inductance will be
to circuits where the current is sub-
The electromotive
force induced in the coil is commonly
referred to as its excitation voltage.
Alternating current equipment is
usually specified in terms of root-
mean-square sine wave terminology,
and a choke specification is not com-
prlete unless the excitation voltage
and frequency are specified as well
as the inductance and the average
value of the direct current flowing

A manufacturer’s catalog will sel-
dom list the rating of excitation vol-
tage for an iron core filter reactor.
In the normal application the max-
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imum choke excitation voltage will
be determined by the direct voltage
of the power supply and the type of
rectifier circuit chosen. The insul-
ation test voltage of the choke is
usually given and the unit recom-
mended for operation in rectifier
circuits where the direct voltage is
from thirty to fifty percent of this
rms test voltage. The unit will have
been designed to withstand the ex-
citation voltages encountered in this
service. It would be bad practice to
insulate the core of a low test volt-
age choke by mounting it on stand-
off insulators and to connect the coil
in a high voltage rectifier filter, un-
less it had been determined that the
permissible excitation voltage would
not be exceeded. Such a condition
would be characterized by the noisy
operation, poor filtering, erratic rec-
tifier tube operation (possibly with
the load shifting from tube to tube),
and early failure of internal coil
insulation.

PERMEABILITY (#)——e

MAX.A.C. FLUX DENSITY (Bac) —

Fig. 1—Inductance of typical iron core coils intended for use in
power supply filter circuits. Curve 1 represents desirable char-
acteristics for one type of swinging choke. Curve 3 represents
characteristics of coil whose inductance is independent of current
through it. Curve 2 represents compromise between 1! and 3
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Fig. 2—Curves representing the variation of permeability plotted
against maximum a-c flux density for iron core coils with vary-
ing degrees of magnetic intensity, H. resulting from direct cur-
rent flowing through the coil. The relative values of H for each
case is indicated on the individual curves of the family
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CHOKE

The manufacturers of filter chokes
usually catalog the swinging and
smoothing reactors in sets rated ac-
cording to the direct current capac-
ity. As the requirements of different
applications will vary, the ratings
have been standardized by listing
the inductance of the smoothing
choke at maximum rated direct cur-
rent, and giving the inductance of
the swinging choke at both maxi-
mum and at 10 percent of the maxi-
mum rated direct current. Typical
design values would be 10 henries
for the smoothing choke and a
swinging choke with 6 henries at
rated current and 15 henries at 10
percent of rated current. An alter-
nate set of values might be 12 hen-
ries for the smoothing choke and 5
to 20 henries for the swinging choke.
The companion set of swinging and
smoothing chokes will u§ually be
found to be exactly the same overall
size, and to have identical coil con-
struction. Curve 1 of Fig. 1 shows
a typical curve for a 1 ampere swing-
ing choke.

Ratings of Filter Chokes

Curve 2 of Fig. 1 shows the in-
ductance-current characteristic of
the regular smoothing reactor where
the unit is designed for optimum
inductance at rated current. The in-
ductance at maximum rated current
is approximately twice that of the
swinging choke but the increase of
inductance is only about 20 percent
at 10 percent rated current.

Curve 3 of Fig. 1 shows the in-
ductance-current curve of a filter
reactor designed for constant in-
ductance. These three curves were
plotted from measurements made on
reactors having identical coil and
core gizes. The only difference was
in the design of the magnetic cir-
cuit of the three units. The swing-
ing choke has a relatively small air-
gap in series with the magnetic cir-
cuit compared to the gap in the
unit set for optimum inductance.

The inductance of an iron core fil-
ter choke may be determined by the
following expressions:
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Type of Circuit

TABLE OF S S
R Single phase Three phase
RECTIFIER CIRCUIT full wave half-wave
CHARACTERISTICS Bridge Bridge
{ Using 2 | using 1 | Using 3| using
| tubes tubes tubes tubes
Ratio of ac voltage to dc output voltage
1. Trandormer secondary rms volts per
I 1.11 | 111 | 0.8 | 043
2. AC components of rectifier output, rins
At ripple frequency............. 0 .47 0.47 0.18 0.0t
At ripple 2nd harmonic. . . . .. 0.10 0.10 0.0t 0.01
At ripple 3rd harmonic. .. ... ... 0.04 0.0t 0.02
Ripple frequency, where f is supply fre-
QUENCY « et ottt etiiineeannaaannnns 2f 2f 3f 6f
Ratio of tube currents to direct current
Peak anode current. .. ... ..... 1 00 1.00 1.00 1.00
Average anode current. ... .. 0.50 0.50 0.33 0.33

L= KN u/b (4}
L is inductance in henries,
K is factor expressing core area, ulits,
Nis Ieltllt-;l’lber of turns in winding,
u is permeability of core ste:l, and
b is equivalent length of magnetic cir-
cuit flux path including effect o1
air gap

All of these factors except the
core permeability are essentially in-
dependent of the magnitude of the
direct current in the winding. How-
ever the permeability factor is vari-
able depending upon the direct cur-
rent magnetization of the core, and
also upon the a-c flux density in the
core. An increase of the d-c mag-
netization tends to decrease the per-
meability, while an increase of the
a-c flux density increases the perme-
ability up to a certain value after
which further increases of flux dens-
ity results in rapid decrease of
permeability. The silicon steel com-
mercially used in filter chokes can
give a permeability change of as
much as 30 to 1 over the extremes
of d-c magnetization, and a change
of 10 to 1 with variations in a-c
flux density.

The flux density in the core result-
ing from the direct current in the
winding is expressed by the follow-
ing formula:

where,

Bs=04x Nl u/b (2)
where, B g is flux density in gauss,
w is 3.14,

N is number of turns in winding,

I is direct current in amperes,

u is permeability of core under oper-
ating conditions,

b is equivalent length of magnetic

path including effect of air-gap.

This flux represents energy stored in

the magnetic field and once estab-

lished, no additional energy is re-
quired to maintain it.

This filter reactor will have an
alternating voltage applied to the
winding that is dependent. upon the
amount of ripple voltage requiring
filtering. The frequency of this volt-
age will depend upon the power line
frequency and upon the type of recti-
fier circuit selected. With a 60 cps
single phase, full wave, two tube
rectifier, the principle component will
be 120 cps with smaller 240 and 480
cps components.

The fundamental relation between
magnetic flux ¢ and induced voltage
E is:

E=10KNf¢= KNfAB.. (3)

where, E is effective voltage, in volts,
K is constant,
N is number of turns in winding,
f is frequency in cps,
¢ is total flux in core,
A is area of core cross section, and
B.. is flux density (maximum)

Rearranging Eq. (3) we find
B..=10#E/KNfA (4)
The maximum instantaneous flux
density in the core will be the sum
of B,. and B... The design must be
such that this total does not exceed
the saturation value for the core ma-
terial used. It is evident from Eq.
(2) and (4) that the designer may
set the values of a-c and d-c¢c flux
densities at any desired value within
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Fig. 3—Schematic wiring diagram of single-phase, full-wave rectifier, filter and
load

limits by proper selection of the de-
sign elements of number of turns,
core area, length of magnetic path in
iron, length of magnetic path in
air, grade of core material, and op-
erating point of magnetic material.

The d-c magnetomotive force in
gilberts per centimeter will be

Hy=04xNI/b (5)

where H, is the force establishing
the flux in the magnetic material
having a mean length of path b.

The relative effects of 'd-c mag-
netization, and of a-c flux density
upon the permeability of a core ma-
terial are shown in Fig. 2. The ab-
scissa represents the range of a-c
flux density from low values to the
saturation point, the ordinate is pro-
portional to permeability, and the
family of curves shows the effect of
various degrees of d-c magnetiza-
tion. It can be seen that for any
constant value of a-c flux density the
permeability is a maximum for zero
direct current, and decreases as the
direct current is increased.

Design of Swinging Chokes

The problem in designing a swing-
ing choke is to cause the inductance
to increase when the direct current
in the winding is decreased, and as-
suming the a-c excitation voltage to
be kept constant. Reference to Eq.
(1) shows that the change must be
accomplished by a change in the
permeability x. From Eq. (4) we
see that the a-c flux density will not
change when the direct current is
changed and the a-c voltage, E, is
kept constant. However, Eq. (5)
shows that the d-c magnetomotive
force is directly proportional to the
direct current in the winding.
Therefore, when the direct current
is decreased, the value of H from
Eq. (5) will decrease, the resultant
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permeability shown on Fig. 2 will
be increased, and consequently the
inductance will increase as shown by
Eq. (D).

If the magnetic path of the reac-
tor consisted entirely of iron the
change of inductance would be di-
rectly proportional to the change in
permeability. This sets the absolute
limit for the inductance ratios of
a swinging choke at the permeability
ratios resulting from the maximum
and minimum values of magnetomo-
tive force.

A reactor with no air gap in the
magnetic circuit, and carrying di-
rect current, would have a relatively
large value of H and therefore a low
permeability. Placing an air gap in
the circuit would increase the effec-
tive length of path shown as b is Eq.
(5) and result in greatly decreased
H. This increased effective length
of magnetic circuit, and the value of
increased permeability due to de-
creased H, may be substituted in the
inductance formula Eq. (1). It may
be found that the increased per-
meability more than compensates for
the increased magnetic path and the
result is that the choke with the air

gap will have a higher inductance
when carrying direct current than
the choke with a closed magnetic cir-
cuit. It will also be found that there
is an optimum value of air gap giv-
ing a maximum inductance and this
value will be different for each value
of direct current. As the amount of
direct current is increased the opti-
mum air gap will also become larger.

Swing Choke Adjustments

The swinging choke is adjusted
with an air gap that is at the opti-
mum value giving high inductance
at the lowest current and conse-
quently the gap will be smaller than
optimum at the high current and the
inductance at high current will be
low. Reference to Fig. 1 shows this
effect clearly. Curve 1 shows a reac-
tor with a small air gap giving 20
henries at 0.1 ampere d-c and only 5
henries at 1 ampere. Curve 2 shows
the gap adjusted for the maximum
inductance of 10 henries at 1
ampere. This large air gap mini-
mizes the effect of permeability
variations and the inductance only
increases to 12 henries at 0.1 ampere
de. Curve 3 shows the effect of a
very large air gap resulting in an
inductance below the maximum at 1
ampere, but it is practically constant
regardless of varjations of direct
current.

The engineer designing the swing-
ing reactor will calculate the induc-
tance at both the low and high cur-
rents., The design is modified until
these two inductances are the values
specified. Further investigation
must then be made to be sure that
the core material is not saturated at
the high value of current. After the
reactor is assembled the air gap may

Fig. 4 — Vector dia-
gram of voltages
across elements of
simple L-ype filter,
illustrating the possi-
bility of attaining
resonance
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be adjusted until the inductance at
the high current is the exact value
specified. The inductance at the low
current is then measured. If this
value of inductance did not meet the
specifications it would be necessary
to correct the entire design as both
inductances cannot be independently
adjusted by means of the air gap.

Ripple Voltage Considerations

The value of the a-c excitation
voltage is necessary in designing
these reactors. Figure 2 shows the
permeability change with flux den-
sity, and indicates how it drops to a
very small value after the density
exceeds a certain value. This means
that a reactor might be designed and
tested to give a specified inductance
at an excitation of 10 volts r.m.s. 60
cps, and yet when the choke is in-
stalled in the filter where the excita-
tion is 1500 volts 120 cps it could be
unsatisfactory. However the prac-
tice of measuring the choke at such
low excitation is perfectly satisfac-
tory providing it has been designed
for the operating conditions, and
this measured inductance is consid-
ered as a figure of merit for the re-
actor rather than the actual operat-
ing inductance to be used in circuit
design.

The references on the subject of
filter design, given in the bibliog-
raphy, explain in detail how to de-
termine the size of reactor and
condenser required for a specific
ripple percentage, and for proper
limitation of peak rectifier tube cur-
rent. A portion of the standard table
of rectifier design data will be given
here for discussion purposes. The
data of this chart was determined
assuming choke-input filter with in-
finite inductance, zero voltage drop
in tubes and choke, and perfect
regulation in power transformer and
supply line.

The chart shows that the rectifier
output will have a fundamental rip-
ple frequency that is dependent upon
the supply frequency and the type
of rectifier circuit used. With a 60
¢ps supply the regular full-wave cir-
cuit will have a principle ripple
voltage at 120 cps and the magnitude
of this ripple voltage is shown to be
47 percent of the direct voltage. The
three-phase half-wave circuit would
have a fundamental ripple voltage at
180 cps and have a root-mean-square
value equal to approximately 18 per-
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cent of the direct voltage. The three-
phase full-wave bridge rectifier
would have a fundamental ripple
voltage at 360 cps and an r-m-s value
equal to 4 percent of the direct
voltage.

The exact magnitude of the vari-
ous ripple components will differ
from the values given in the chart
in actual practice because of non-
sinusoidal waveform of supply volt-
age, reactance in the power trans-
former, resistance in filter reactor,
voltage drop in rectifier tube, and an
input reactor with an inductance
that is not relatively infinite.

A single-phase full-wave rectifier
circuit is shown in Fig. 3. The out-
put of the rectifier is delivered to
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Fig. 5—D-C voltage regulation for the
tull wave rectifier circuit of Fic. 3, for the
three chokes whose variation of induc-
tance with saturation current is shown
graphically in Fig 1

the load R through a single section
choke input filter consisting of the
reactor L and the condenser C. This
6-uf condenser will have a reactance
of approximately 220 ohms at 120
cps. The load resistance R was ad-
justed from 1000 to 10,000 ohms to
give a direct current range of 1
ampere to 0.1 ampere when V,.=1000
volts. There will be a flow of direct
current through the reactor and the
load resistor R. There will also be a
flow of alternating current through
the reactor L and the parallel im-
pedance of the condenser C and the
resistance B. However the reactance
of the condenser is so much smaller
than the resistance of the load that
the actual load resistance has little
effect upon the magnitude of this
alternating current.

The peak value of the excitation
voltage of the filter reactor L will
be equal to the product of its re-

actance and the alternating current
flowing in the winding i.e., \/2 E.. =
2=fLI., volts.

Avoiding Resonance Effects

If this current is to be calculated
the circuit must be solved by the use
of complex algebra as the reactor
consists of an inductive reactance
in series with a resistance depend-
ing upon the Q of the choke, and the
condenser is in series with these two
elements and consists of a capaci-
tive reactance. As the inductive re-
actance of the choke becomes smaller
with decreased inductance it will
approach equality with the reactance
of the condenser and the voltage
across the reactor will increase. If
the reactance of the choke and con-
denser become equal we have a con-
dition of series resonance and the
voltage across the reactor may be-
come much greater than the actual
ripple voltage from the rectifier.
This condition of series resonance
must be avoided as it will result in
high peak current through the recti-
fier tubes, excessive voltage across
the filter choke, and high ripple
voltage at the load.

The vector relationships between
the filter input voltage E.., the choke
excitation voltage E.., and the out-
put ripple voltage across the con-
denser E. are shown in Fig. 4. If
the choke is a pure reactance the
voltage induced will lead the current
by 90 deg. The voltage drop of the
condenser will lag the current by
90 deg. The input voltage E., will
be the vector sum of these two volt-
ages. Examination of the vector dia-
gram shows that the choke excita-
tion voltage will tend to be greater
than the filter input ripple voltage.
It is also evident that a decrease of
inductance will result in increased
voltage drop across the choke as
well as increased ripple voltage
across the condenser.

Under operating conditions with
the usual rectifier-filter combination,
the excitation voltage for the input
filter reactor will have an approxi-
mate root-mean-square value equal
to 50 or 60 peroent of the d-c out-
put voltage. This means that the
choke excitation voltage for a filter
in a single-phase full-wave supply
delivering 3000 volts d-c would be
about 1500-1800 volts r.m.s., at 120
cps if the supply is 60 cps. The re-
actor for this service must be de-
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Fig. 7—Ripple voltage, measured by volt-
meter V., across the load. R. for the three
types of choke coils given in Fig. 1

signed with sufficient turns and
adequate core area to avoid exces-
sive flux density and saturation of
the core. A 5-henry, l-ampere re-
actor designed for service in a 400
volt d-c supply would not operate
in place of a 5-henry, l-ampere re-
actor designed for use in a 3000 volt
d-c power supply. However the high
voltage unit would be satisfactory
in the low voltage supply providing
the low excitation did not result in
low inductance. It is also perfectly
possible that both units might meas-
ure 5 henries at 1 ampere de and an
excitation of 10 volts 60 cps.

The actual current in the winding
of the input filter reactor has been
shown to consist of a steady current
to the load with a superimposed al-
ternating current flowing through
the filter condenser. If the reactance
of the condenser be considered neg-
ligible compared with the reactance
of the reactor, this alternating cur-
rent will be E../2zfL, where E,. is
the ripple voltage at the filter input.
The peak value of this current will
be equal to \/2E,./2xfL amperes. Now
as long as this peak value of current
is less than the direct current flow-
ing in the reactor there will never
be a period of zero current in the
choke. But if the direct current be
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reduced in value to less than this
peak alternating current there will
be a period of zero current for a
part of each cycle. The rectifier
tubes pass current in one direction
only and prevent passage of the
negative part of the alternating cur-
rent. The action is somewhat simi-
lar to overmodulation of a high level
class C radio frequency amplifier.
During these periods of zero cur-
rent through the reactor, the load
current must be supplied by the fil-
ter condenser charge. At the be-
ginning of the next conducting cycle
the rectifier current will rise to a
high value and restore the con-
denser charge. The limiting condi-
tion is obtained when the load has
been removed entirely and then the
filter condenser will become charged
up to the peak value of the trans-
former secondary voltage.

Effects of Decreased Load Current

This analysis indicates that as
the load current is decreased the rec-
tifier will operate properly with good
regulation until the point where the
direct current has a magnitude equal
to the peak alternating current flow-
ing in the filter reactor, and then as
the current is further removed the
direct voltage will rise until it
equals the crest value of the trans-
former voltage as a limit. As the
direct current is reduced below this
critical point part of the alternating
current cycle will be cut off, conse-
quently its r-m-s value will be de-
creased. This will result in decreased
IX drop in the filter condenser and a
lower value of measured ripple
voltage.

Curves 3 of Figs. 5, 6 and 7 show
measured values of these effects
using the circuit of Fig. 3, and a
3-henry reactor shown on curve 3 of
Fig. 1. The approximate formula
for determining the critical direct
current in amperes was given as
follows:

I=~2E.2xfL (6)

As this was a 1000-volt rectifier we
take, from the table, 0.47 times 1000
to get the value of the 120 cps rip-
ple voltage E... Substituting in Eq.
(6) gives us

V2 X 470

- _N2X470 4
6.28 % 120 X 3 | L

The measurements show this to be
the critical current. Curve 3 of Fig.

5 shows a sudden rise in direct volt-
age as the direct current is reduced
below 0.3 ampere. Curve 3 of Fig.
6 shows a sudden decrease in the
condenser displacement current as
the direct current is reduced below
0.3 ampere, while Fig. 7 also shows
the corresponding sudden decrease
in ripple voltage. It must be re-
membered that the current of Fig. 6
is an average value over the com-
plete cycle and actually the peak
value through the rectifier may be
increasing seriously.

Equation (6) may be rewritten to
give the minimum value of induec-
tance in henries that is required for
a given set of voltage and current
operating conditions: °

2 E
L= \ .«
2xf1

The minimum inductance for our
filter operating from 0.1 to 1 am-
pere d-c is determined from Eq. (7).
At 1 ampere L must be more than
0.9 henry and, at 0.1 ampere L must
be more than 9.0 henries.

Curve 2 of Figs. 5, 6 and 7 show
the operation with choke 2 of Fig. 1.
The inductance varies from 10 to 12
henries. The regulation is satisfac-
tory, the condenser current decreases
very slightly due to the 20 percent
increase of inductance, and there is
a corresponding slight decrease in
ripple voltage as the direct current
is decreased. The ripple voltage is
approximately one fourth that ob-
tained with the 3-henry reactor.
This reactor would have adequate in-
ductance at every current to permit
proper operation of the filter.

Solution of Eq. (7) above showed
that the inductance must be at least
0.9 henry at 1 ampere d-c and in-
crease to 9.0 henries at 0.1 ampere.
If filter reactors were to have a con-
stant inductance that was inde-
pendent of the magnitude of the di-
rect current, it would be necessary
to install a 9-henry reactor. But if
a unit could be constructed to have
0.9 henry at 1 ampere, 9 henries at
0.1 ampere dc and be above the
critical inductance for all inter-
mediate current values, it would
serve the purpose and quite pos-
sibly would be smaller and cheaper
than the 9-henry constant induc-
tance unit. The swinging choke is
the answer to this problem.

The selection of the proper input
filter reactor requires consideration

(Continued on page 335)
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COURT DECISIONS
Affecting Broadcasting

A review of broadcasting cases on which decisions were made by higher courts in 1942,

The rulings are definite and authentic interpretations of modern law as it pertains to broad-

cast stations, expressed here in language readily understood by technical readers

RESENT unusual and emer-

gency conditions make for legal
controversies. However, many mod-
ern higher courts recently have ren-
dered interesting and informative
decisions that will enable readers to
avoid similar legal pitfalls. The pur-
pose of this article is a review of de-
cisions made during 1942,

Cancellation of Commercial Program

First, we shall consider an im-
portant point of law relating to
broadcasting contracts. Considerable
discussion has arisen from time to
time over the legal question: When
and under what circumstances may
a broadcasting station cance]l adver-
tising and other contracted programs
without any liability?

Briefly, the answer is: When it
becomes impossible through no fault
of the broadcasting station to com-
plete the contract. Obviously, the
legal interpretation of the word “im-
possible” is important when decid-
ing a controversy of this nature.
Any Government regulation that
prevents completion of the contract
satisfies the legal impossibility of
fulfilling a broadcasting contract.

For example, in King v. Valley
Broadcasting Company, 43 F. Supp.
137, the higher court held that a
treaty between the United States and
a foreign country by the terms of
which a station’s power was reduced
constituted a valid reason to breach
a broadcasting contract.

In this case it was shown that sta-
tion XEAW was being operated from
Reynosa, Mexico and had contracts
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Attorney at Law, Cincinnati, Ohio

to broadcast advertising programs.
A treaty between Mexico and the
United States contained provisions
necessitating changing the location
of station XEAW and reducing its
operating power. In holding that
this fact automatically cancelled all
contracts for broadcasting over the
station, the court said:

“A treaty effective and binding
upon the contracting parties binds
the courts and affects contracts
theretofore entered. Courts have no
right to annul or disregard any pro-
visions. . . .”

The reason for this decision is
that when because of “impossibility”,
not within control of either contract-
ing party, a contract cannot be per-
formed in accordance with the orig-
inal intentions of the contracting
parties, such contract is automati-
cally and absolutely cancelled.

How Ceiling Prices Affect Legality of
Sales Contracts

In the case of Kremer, 43 N.E.
(2d) 492, decided by a New York
higher court, the testimony disclosed
that a contract for purchase of mer-
chandise between a buyer and seller
clearly stipulated that any contro-
versy arising under or in relation to
this contract shall be settled by arbi-
tration.

Subsequently, the seller contended
that the establishment of “ceiling”
price automatically invalidated the
contract and that he was not re-
quired to make delivery of the mer-
chandise specified in the contract,

because the ‘“ceiling” price estab-
lished by OPA was lower than the
contract price.

However, the purchaser contended
that the controversy must be arbi-
trated in accordance with the above-
mentioned arbitration provision in
the contract.

It is interesting to observe that
the higher court held that the arbi-
trators could not enter into this dis-
cussion, and also held that the con-
tract need not be fulfilled by the seller
since the contract was automatically
cancelled by the Federal ‘“ceiling”
price order which was less that the
price the purchaser had agreed to
pay for the merchandise.

Also, many late higher courts have
gone so far as to hold that a lease
on real property is automatically
cancelled if through Government
regulations the lessee is unable to
continue operating his business.
Such regulations may relate to
“frozen” merchandise, or inability
otherwise to perform usual and reg-
ular business transactions.

Wording and Intent Govern Legality
of Contract after One Party Dies

Modern higher courts hold that
the proper and legal interpretation
of any contract must be based upon
the “intended” obligations of the
contracting parties at the time the
contract was made or signed. More-
over, unless testimony is given ex-
plaining unusual wording or for-
mulation of a contract the court will
determine the rights of the parties
by reference to the contract itself.
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& PATENT ...

. . protects the production and use of
the creative conception reduced to prac-
tical shape in various forms.

« . is based upon evidence of priority
in time.

. « protects from the date the patent is
allowed. Persons making, using or
selling a patented article are gquilty of
infringing the letters patent even
though they may have invented the
same thing without knowledge of the
existing patent.

. . does not protect during the period
a patent is pending or belore an ap-
plication is made, and hence gives no
right to collect damages for anything
done before the patent is allowed. The
phrase “Patent Applied For” has no
legal value: anyone may make a de-
vice so marked, up to the day the pat-
ent is issued.

A COPYRIGHT . ..

. . protects the publication of copies in
the form of substance of the particular
creative conception in which it has
been impressed by the author. Re-
composition of material without copying
is not an infringement of a copyright.

. is independent of priority in time.

. . is non-exclusive in the sense that
different persons may apply for and
recelve a copyright on exacily the
same thing if they invented it or de-
signed it independently of each other.

. . is issued only after publication of
the material.

. . is absolutely forfeited unless all
copies offered for sale or released on
the market are properly marked so
everybody knows that the author or
composer either has or intends to ob-
tain a copyright.

. . is @ name, mark or other distinctive
symbol which is attached to saleable
products.

. . is independent of priority in time of
filing of application for registration.

.. is adapted to obtain protection
against infringement, and to establish
in the minds of purchasers the quality
of the product the mark represents.

. . is not in any sense the name of a
manufacturer or business, which is
legally a trade-name.

. . is infringed, with liability for dam-
ages, even though the owner of the
trade-mark has not filed an applica-
tion in Washington to register it.

. requires no notice on the product
that trade-mark protection is desired.

For example, in Segar, 22 N.Y.S.
790, a contract provided that an em-
ployer or sponsor was to pay an em-
ploye a percentage of all money de-
rived from his services for radio and
other rights. The employe died and
the question presented the court was
whether the employer was obligated
to pay the specified percentage on
contracts taken after the employe’s
death.

Since the contract provided that
the employer was to have full owner-
ship in all drawings, manuscripts,
etc., and the contract provided that
the contract was effective so long as
the employe performed satisfactory
services, the higher court held that
the employe’s dependents and heirs
were not entitled to further pay-
ments. This court said:

“The words used had a very def-
inite meaning. They fixed the term
of the contract to the date the em-
ploye might cease performance of
his personal services. . . .”

Five-Year Restrictive Clauses Are Legal
for Salesmen

Modern higher courts recognize
the fact that trade secrets, confiden-
tial information, lists of customers
names, and the like are valuable
property. Furthermore, employment
contracts are valid by which a sales-
man, or other employe, agrees not to
accept employment with a competitor
for a reasonable period in the terri-
tory in which the employer’s cus-
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tomers or patrons are located. Gen-
erally, five years is considered by the
courts as a reasonable period.

For illustration, in Briggs v. But-
ler, 45 N.E. (2d) 757, reported Jan-
uary, 1943, it was shown that a sales-
man was employed to solicit adver-
tising under a contract which con-
tained a clause that the salesman
would not for a period of five years,
from the date he left the employ-
ment, engage himself with another
employer in the same or similar kind
of business. The employer expended
money in training the salesman who
soon afterward resigned and took
employment with a competitor. The
record discloses that the new em-
ployer pursued substantially the
same plan as that adopted and em-
ployed by the first employer, and in
the performance and promotion of
which contracts with business estab-
lishments as sponsors, had been pro-
cured and patrons thereof solicited.
In fact, contracts with several busi-
ness houses as sponsors were secured
by the salesman for the new company
within a few days after starting
with the new employer.

The first employer filed suit
against the salesman and asked the
court to grant an injunction to pro-
hibit him from continuing the new
employment. The higher court
granted the injunction, and said:

“It is to be observed that the re-
strictive provisions of the contract
relate only to ‘the same kind or sim-

ilar business’, in competition with
the company, and do not undertake
otherwise to prevent or limit the
trade, occupation, profession, busi-
ness or activities of the defendant
(salesman). The clear purpose and
effect of the contract is to prevent
or at least to limit the appropriation
of the benefits of information and
experience secured in service with
the plaintiff (first employer) and
the employment thereof for his own
personal advantage and to the dis-
advantage of the plaintiff by becom-
ing a direct competitor, as in fact
did occur in this instance. . . . For
the reasons indicated, we are of opin-
ion that under the facts disclosed by
the record the restrictive covenants
of the contract entered into, by and
between the plaintiff and defendant
do not impose a restraint beyond
that reasonably required for the pro-
tection of the employer in his busi-
ness . .. and are therefore valid
and enforceable.”

The reasons restrictive contracts
of this nature are valid is first, be-
cause & business is built upon the
confidence of its customers and the
employe gains acquaintances and
sells the customers by using the
good will of the employer; and,
second, the employer’s dealings
with his customers through the
employe give the employe confiden-
tial knowledge that should not be
divulged or used for his own benefit.

(Continued on page 268)
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ELECTRONIC CONTROL
of D-C Motors . . . Part 11

Constant predetermined speed of d-c shunt motors is obtainable by operating them from a-c

lines with thyratrons for controlling the armature voltage. Constant voltage reference sys-

tem required for eliminating speed changes due to line-voltage variations

By E. E. MOYER,

Eleetronic Section
Industrial Control Engineering Departmeni
General Electric Co., Schencctady, N. Y.

0 regulate the speed of a d-c
Tshunt motor automatically by
control of its armature voltage as-
sumes a separate, constant source of
field excitation and implies that some
means is available to measure the
speed of the motor and to automati-
cally correct the armature voltage
by the amount necessary to maintain
the speed essentially constant at the
pre-set value.

When thyratron tubes in grid-con-
trolled rectifier circuits are used to
supply the armature excitation to a
d-c motor, the problem of speed reg-
ulation becomes one of varying the
phase of the grid voltage on the thy-
ratron tubes as a function of small
deviations in speed.

Saturable Reactor Phase Shift Bridge

One means of obtaining a grid
voltage which can be varied in a
phase-lagging sense with respect to
the anode voltage, is the inductance-
resistance bridge network, or phase-
splitter, wherein a saturable reactor
is used as the variable inductive
element. A typical bridge circuit
is shown in Fig. 1, together with
grid-voltage wave forms peculiar to
this circuit when a saturable reactor
is used as the inductive arm of the
bridge.

A saturable reactor is merely an

For purposes of cousistency, the symbols

employed in this article are those commonly
used in communication circuits.—Editor
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FIG. 1—Saturable reactor-resistor phase shift bridge for con.

trolling the phase of grid voltag

electromagnetic device without me-
chanically moving elements; in ap-
pearance it is similar to a trans-
former. The inductive reactance of
the reactor can be varied by chang-
ing the amount of control current in
its d-c¢ saturating winding—accom-
plished by magnetic saturation of

e at which thyratrons conduct

the iron core due to the presence of
d-c flux from the saturating winding.

As shown in Fig. 1, the construc-
tion used for control purposes is that
of a three-legged core having two
a-c coils, series connected, one on
each outside leg, and a d-¢ winding
on the middle leg. This arrangement
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FIG. 2—Auxiliary constant voltage supply for reactor

of the coils results in cancellation of
the alternating voltage tending to be
induced in the d-c winding by the
transformer action of each a-c coil.

As compared to the a-c windings, the
d-¢ winding usually has many more
turns of wire which reduce the sat-
urating current to that which may

be supplied through a small triode,
but the many turns gives this wind-
ing considerable inductance. A typ-
ical saturable reactor having a core
of high permeability iron is well
saturated with 2.5 milliamperes d-c
through its 8300-ohm saturating
winding. The quick-saturating
properties of this special core mate-
rial tend to produce the sharp
changes in the grid-voltage wave.

One advantage to be derived from
the use of a saturable reactor is the
fact that the d-c control circuit is
electrically insulated from the a-c
circuits. The very desirable, steeply
rising grid voltage wave at the con-
trol point is offset, however, by the
relatively small hold-off bias at the
critical full-on point of the anode
voltage wave.

The control sense of the saturable
reactor bridge is such that when the
d-c flow in the saturating winding is
sufficient to saturate the reactor, its
reactance is at a minimum and the
grid voltage is almost fully in-phase
with the anode voltage so that the
thyratrons are fired early in their
positive half-cycles of anode voltage
and the direct voltage output to the
armature is at a maximum. If the
d-c saturating current is reduced,
the output voltage of the bridge

(b)

P

+ ARM

Armature voltage (EA)
opprox imately equal to
comparison volfage(Es
pre-set by speed con-
trol potentiometer.

Armoture voltage divider
used to increase ratio of
armature volts (EA) to sig-
nal volts (eA)

Vernier potentiometer
oodded to armature volt-
age divider. Operation
shown at higher armo-
ture voltages.

FIG. 3-—-Three schematic diagrams illustrating various methods for controlling voltage applied 1o armature of motor
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shifts in a more lagging sense and
delays the firing of the thyratron
tubes so as to reduce the armature
voltage. Finally, when the d-c¢ sat-
urating current is reduced to zero,
the grid voltage is almost fully 180
deg. out-of-phase-lagging with re-
spect to the anode voltage so that
the thyratron tubes are never fired
or are fired so late that the arma-
ture voltage is negligibly small. In-
termediate values of d-c saturating
current give corresponding grid
phase relations and d-¢ output vol-
tages so that the armature voltage
can be varied smoothly and contin-
uously by changing the amount of d-¢
excitation in the d-¢c winding of the
saturable reactor.

Auxiliary Rectifier and Voltage
Regulator Tubes

A source of d-c for the saturating
winding of the saturable reactor is
readily available from a small ther-
mionic rectifier (tube 4, Fig. 2) con-
nected to the same voltage source as
the anodes of the thyratron tubes. It
is preferable, however, in the case of
certain types of rectifier tubes and
combinations of large kva anode
transformers and reversing se-
quences, to supply tube A from a
separate winding on one of the con-
trol power transformers. The direct
voltage thus obtained is filtered by
means of a d-c smoothing reactor, L,,
and a capacitor, C., before being ap-
plied through a ballast resistor, R,,
to the voltage regulator tubes and
amplifier tubes.

The voltage regulator tubes (tubes
B and G in Fig. 2) are used in order
to minimize the variations in the d-c
auxiliary voltage from rectifier tube
A which varies in direct proportion
to the a-c line voltage. The value of
resistor R, is such that the current
through the glow tubes is approxi-
mately the mean of the operating
current range (approximately 20 ma
for the VR 75-30 tubes) when the
a-c supply voltage is at nominal
rated value. Then, if the alternating
voltage were to increase, say 10 per-
cent, the auxiliary rectifier voltage
would also increase approximately
10 percent, but practically all of the
increase would be absorbed across re-
sistor R. because it is an inherent
characteristic of these glow tubes
that their terminal voltage tends to
remain essentially constant at rated
value (75 volts for the VR 75-30
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type) even though the current
through the tube varies widely
(5-30 ma for the VR 75-30 tube).
One of these tubes (B) is pri-
marily used as a constant-voltage
reference against which various sig-
nal voltages are compared. If such a
tube, or its equivalent, were not used
as a voltage standard, that portion
of the d-c¢ control voltage which is
used for a reference voltage would
change in proportion to a-c line vol-
tage changes; hence, all signal vol-
tages which were referred to this
varying standard would in them-
selves vary in proportion to the
variation in the a-c line voltage.
This means, for example, that any
pre-set value of speed would change
every time the a-c line voltage
changed. When the reference vol-
tage is to be only a nortion of the

rated voltage across a glow tube,
this portion can be obtained from a
potentiometer voltage-divider con-
nected across the tube, as shown in
Fig. 2.

Voltage regulator tube G is used
in series with tube B to provide a
constant-potential, three-wire d-c
system of 150/75 volts within whose
limits the control tubes function. Be-
cause divect-coupled sense-inverting
amplifiers are used, it is necessary
to maintain the 150 volt source at
an essentially constant voltage in-
dependent of a-c line voltage varia-
tions; otherwise these variations will
be amplified and passed on as a false
control signal. The constancy of the
voltage drop across these tubes and
the voltage level which a particular
tube maintains will change gradually
as the tube ages over a period of
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time so that if an attempt is made
to calibrate the speed control dial,
the relation between dial setting and
corresponding speed should be
checked occasionally and readjusted
by means of the vernier adjustment
of armature voltage shown in Fig.
3B.

Control Sense at First Amplifier

The d-¢ winding of the saturable
reactor is connected in series with a
triode vacuum tube, D, and this com-
bination connected across the 75-volt
control bus of tube G. If the grid-to-
cathode voltage of tube D is made
negative (grid negative with re-
spect to cathode) by only a few
volts, tube D ceases to pass current
and the saturable reactor is unsat-
urated and the thyratrons are
phased off. If its grid is made less
negative, tube D conducts a small
amount of current and partially sat-
urates the reactor which advances
the grid phase control of the thy-
ratron tubes so as to fire these tubes
at some intermediate point in their
positive anode voltage wave and pro-
duce a corresponding increase in
armature voltage. As the grid vol-
tage approaches zero value, tube D
conducts sufficient current to fully
saturate the reactor and phase the
thyratron tubes full-on. Intermedi-
ate values of grid voltage on tube D
produce intermediate degrees of
phase control of the thyratron tubes
and hence intermediate values of
armature voltage. Thus, control of
the armature voltage is centered
around values of negative grid vol-
tage on tube D.

The control scheme will now con-
sist of comparing a portion of the
armature voltage with a pre-selected
portion of the voltage across voltage
regulator tube B, of determining the
sense and amount of the difference
of these voltages, i.c., whether the
armature voltage signal is higher or
lower than the glow tube reference
voltage (sense) and how much higher
or lower (amount), then amplifying
this difference and inverting or re-
versing the sense before applying the
voltage to the grid of triode tube D.
The latter tube then saturates the
reactor controlling the grid phase
shift on the thyratron tubes which
supply the armature of the motor.

To couple the armature voltage
onto triode D, it is necessary to have
a common point for the signal vol-
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tage from the armature and for the
grid voltage applied to the triode.
In addition, it is necessary that the
sense relation of these voltages be
correct, i.e., an increase in armature
voltage above a pre-set voltage level
should make the grid of tube D more
negative, reduce the saturation in
the saturable reactor, and phase re-
tard the thyratron grids so as to re-
duce the thyratron output voltage to
the pre-set level. Conversely, a de-
crease in armature voltage below the
pre-set level should make the grid of
tube D less negative, increase the
saturation in the saturable reactor,
and phase advance the thyratron
grids so as to increase the output
from the thyratron tubes and raise
the armature voltage to the pre-set
level. As shown in Fig. 4A, an in-
crease in armature voltage is an in-
crease in a positive direction (up-
ward) with reference to the negative
voltage bus, whereas to decrease the
current through tube D its grid
must be decreased negatively (down-
ward) in a direction away from its
cathode and toward the negative bus.
These two directions are counter to
one another and hence cannot be di-
rectly inter-connected but rather
must be coupled by a means which
will reverse the sense, or electrical
direction of travel, of the one voltage
relative to the other.

The first step in this coupling pro-
cedure is to connect the grid of
tube D to a slightly positive point on
a voltage divider stretched across
the 150-volt control bus (see Fig.
4B) so that the saturable reactor
triode (tube D) will normally be
fully conducting and hence eause
the armature thyratrons to be phased
full-on. The upper half of this vol-
tage divider is made up of two equal
resistors (R, and R,) and by means
of a control circuit, an additional
current is caused to flow through
R, so that the voltage drop aeross
R, will increase and hence the vol-
tage across the other two resistors
(R, and R,) must decrease because
the total voltage across all three re-
sistors is always 150 volts. A reduec-
tion in voltage across resistors R,
and R, makes the point to which the
grid of tube D is connected go nega-
tive relative to the stationary cath-
ode point of tube D; this has the
effect of reducing the current con-
duction through tube D. In other
words, electrically “pulling down”
on the junction point of resistors

R, and R, has the effect of turning
off tube D and reducing the arma-
ture voltage; “letting go” of the
Jjunction point of R, and R, has the
effect of turning on tube D and in-
creasing the armature voltage.

The extra current flow through re-
sistor R, can be produced by con-
necting the anode of a second triode
(tube C) to the lower end of re-
sistor R, and connecting the cathode
of this second triode C to, say, the
mid-point of another voltage divider
connected across regulator tube B
which is used as the voltage stand-
ard or reference voltage against
which the armature voltage is to be
compared. The grid-to-cathode vol-
tage of tube C determines the degree
of turn-on of tube D which deter-
mines the saturation of the reactor.
This in turn determines the grid
phase shift of the thyratron tubes
which determines the armature vol-
tage. The control sense is such that
if the grid of tube C is made nega-
tive this tube is turned off so that
the grid of tube D is turned on. In
other words, turning on tube C turns
off the thyratrons, and turning of
tube C turns on the thyratrons.

Control Sense of Second Amplifier
Tube

As shown by Figs. 4C and 4D, the
armature voltage may now be di-
rectly coupled to the grid circuit of
tube C because an increase in arma-
ture voltage above a certain level
will be in a positive direction (up-
ward) such as to turn on tube C,
turn off tube D, and reduce the thy-
ratron output voltage. This tends
to restore the armature voltage to
the value it had before the increase
took place. Conversely, a decrease in
armature voltage will cause the grid
of tube C to move in an electrically
negative direction (downward),
tending to turn off tube C and turn
on tube D so as to increase the out-
put from the thyratron tubes and
tend to raise the armature voltage
to the level at which it was operating
before the reduction took place.

When the cathode of tube C is con-
nected to the mid-point of a voltage
divider across glow tube B, the
cathode of tube C will be approxi-
mately 374 volts positive with re-
spect to the negative bus to which
the negative end of the armature is
connected. If the armature voltage
is zero, as at starting, the grid of
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tube C will be 374 volts negative and
the thyratron tubes will be phased
full-on. The thyratrons will remain
full-on until the armature voltage
builds up to within a few volts of the
cathode level of tube C, at which
point tube C will begin to conduct
current and turn off tube D. This
will decrease the saturation of the
reactor and phase lag the firing of
the thyratron tubes so as to reduce
their output. Thus, the armature
voltage will be held at a value of
voltage which is but a few volts
lower than the voltage between the
negative bus and the cathode of
tube C.

Speed Control Potentiometer

Replacing the fixed voltage divider
by a potentiometer will enable the
standard voltage (measured from
slider of potentiometer to negative
bus) to be changed to any value
between 0 and 75 volts above the
negative bus. Since the armature
voltage tends to maintain itself
within a few volts of the standard

ELECTRONICS — June 1943

voltage which exists between the
cathode connection of tube C and
the negative bus, any changes made
in the value of this standard voltage
will cause a change in the armature
voltage level at which the motor op-
erates. If for the present, the arma-
ture voltage is assumed to be a
measure of motor speed, then the
speed at which the motor operates
will follow the voltage position of the
slider on the speed adjusting poten-
tiometer.

When the slider of the speed ad-
justing potentiometer is at the ex-
treme end of travel corresponding to
the connection between glow tubes
B and G, the maximum standard
voltage is being used. Since the ar-
mature voltage tends to rise and
maintain itself within a few volts of
the pre-selected value of the stand-
ard voltage as determined by the
position of the slider of the speed-
control potentiometer, it is evident
that the armature voltage cannot
rise above the voltage level of tube
B (approximately 75 volts for a VR

75-30 tube). In order that 230 volts
aeross the armature will correspond
to the maximum 75-volt setting of
the speed-control potentiometer, only
a portion of the armature voltage is
used as a signal voltage. This por-
tion is determined by the resistance
ratios of a voltage divider connected
across the armature. This is shown
in Fig. 3B.

To allow for variations in glow
tube voltage and for manufacturing
tolerances in each of the component
parts and to enable the user to ad-
just more closely the no-load motor
voltage to its rated value of, say 230
volts, the voltage divider across the
armature includes a potentiometer in
the vicinity of the tapped section.
By this adjusting means, it is pos-
sible fo proportion exactly the signal-
voltage to armature-voltage ratio.
Once set, this adjustment need not
be chkanged, except perhaps when
new tubes, particularly glow tubes
B and G, are substituted for the
originals. This is shown in Fig. 3B.

The armature terminal voltage is
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from changes of load (a; b, and ¢, respectively) with sche-

proportional to the motor speed only
when there is zero current in the
armature circuit at a time when the
armature is rotating in a constant
magnetic field. Given these condi-
tions, the armature voltage is the
counter electro-motive force or in-
duced (generated) voltage of the
armature conductors and is directly
proportional to the speed at which
the armature conductors “cut” mag-
netic flux. If the field strength is
changed, the flux being cut is
changed; hence, the ratio of arma-
ture volts to speed is changed and a
new proportionality between arma-
ture voltage and speed is established.
When current does flow in the ar-
mature circuit, as when the motor is
driving a load, the counter e.m.f.
which is a measure of the true speed
is less than the terminal voltage by
an amount equal to the voltage drops
in the resistance of the armature
connductors, brushes, etc. If a con-
stant motor speed were to be main-
tained, irrespective of load current,
it would be necessary to raise the
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operation resulting

trolling voltage into

terminal voltage progressively as the
load current increased by an amount
just equal to the armature cirecuit
resistance voltage drops at each suc-
cessive value of armature current so
as to maintain the counter e.m.f.
constant. Under load, this counter
e.m.f. is not a voltage which can be
readily measured because each volt
of counter e.m.f., so to speak, is sand-
wiched in between a fraction of a
volt of armature resistance drop,
and the one cannot be segregated
from the other and each grouped
together as all counter e.m.f. on one
hand and all IR voltage drop on the
other.

IR Drop Compensation

A control means which automati-
cally increases the armature ter-
minal voltage by the amount neces-
sary to compensate for voltage drop
due to armature current flowing
through the various resistances in
the armature circuit, must be capable
of measuring this armature current
then converting it into a direct vol-

matic diagram illustrating method of coupling signal con-

armature voltage divider circuit (d)

tagé signal which is adjustable in
ratio of signal volts to armature cur-
rent. The control must then couple
this voltage-proportional-to-current
signal into the armature control cir-
cuit in such a way that an increase
in armature current causes an in-
crease of a definite amount in the
terminal voltage applied to the ar-
mature, thus allowing the counter
e.m.f. of the armature to remain con-
stant. Such a control means would
also compensate for such secondary
effects as armature reaction only in
so much as the speed change due to
armature reaction is directly propor-
tional to armature current.

The signals required to actuate the
control grids of these vacuum tube
circuits are preferably of the order
of volts rather than the 50 to 100
millivolts  (0.050 to 0.100 volts)
usually obtained from a meter shunt
connected to read armature current.
An amplifier system could be devised
to amplify the voltage drop obtained
from a shunt, but it would be more
complex than the following method.
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The current which flows in the ar-
mature circuit of the motor is the
anode current which flows in succes-
sive pulses through each thyratron,
first through one and then through
the other and always in the same di-
rection through each tube, i.e. from
anode to cathode. If the current
pulses of one anode are passed
through one primary winding of a
small transformer and the pulses
from the other anode are passed
through another primary winding
of the same transformer but in such
a direction as to produce flux in op-
position to that of the other primary
winding, then a resistance across the
secondary winding of this small
transformer will have across it an
alternating voltage wave of a shape
which is the image of the primary
current pulses except that successive
pulses are alternately positive and
negative as in any alternating vol-
tage wave. Since this small trans-
former is acting as a current trans-
former, the turns ratio between pri-
mary and secondary windings de-
termines the secondary current.
Each value of primary current must
have a certain value of secondary
current in this ratio (primary ex-
citing current is assumed to be so
low in comparison with load current
as to be negligible), hence secondary
voltage will be determined by the
value of resistance through which
this secondary current flows. Doub-
ling the secondary resistance will
double the -secondary wvoltage cor-
responding to a given anode current
(provided the transformer windings
are designed for this voltage). Halv-
ing the secondary resistance will
give only half the secondary voltage
for the same anode current, Thus,
the ratio of secondary voltage to
primary current can be varied by
merely changing the value of second-
ary resistance.

Protective Thyrite Resistor

A thyrite resistor is connected
across the whole or part of the sec-
ondary winding to reduce the voltage
surges which occur as a result of
quick changes in armature current.
Without some such surge arrester,
voltages have been observed which
were sufficiently high to arc-over
socket connections between anodes
of the current rectifier tube.

It is a direct voltage-proportional-
to-anode-current, rather than an al-
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ternating voltage, which is needed
for control signals. Therefore, the
alternating voltage obtained from
the secondary of the current trans-
former is rectified by a small two-
anode diode rectifier (tube F) to
produce a direct voltage-propor-
tional-to-armature-current whose
wave form is a succession of unidi-
rectional pulses, each of which is the
image of an anode current pulse. The
negative terminal of this direet vol-
tage signal is the mid-tap of the
secondary winding of the current
transformer; the positive terminal
is the cathode of tube F. The load
resistance in the d-c output circuit of
this rectifier will, in effect, be paral-
leled with the resistor across the
secondary of the current transformer
and hence will play its part in deter-
mining the voltage across the sec-
ondary winding. But if the relative
values of the two resistances are
such that the one directly across the
winding draws about ten times as
much current as the load circuit, then
small changes in load current will
not materially alter the anode-cur-
rent-to-de-signal-voltage ratio. Then
too, a high resistance, low-current
d-c load circuit allows the use of the
rectifier section of a dual-purpose
tube such as the TK7 double-diode-
triode for the rectifying element.
The sketches of Fig. 5 show in ele-
mentary form the connections of this
anode current transformer and its
rectifier element and the current and
voltage wave forms corresponding to
one particular phase contrel point
of the thyratron tubes.

Methods of Producing Voltage Propor-
tional to Armature Current

Asg shown by the sketches of Fig.
6, if the lower end of the armature
voltage divider is disconnected from
the negative bus and is connected
instead to the negative end of the
direct-voltage-proportional-to - arma-
ture-current, the positive end of
which is connected to the negative
bus, then, as the armature current
increases, the lower end of the ar-
mature voltage divider becomes more
negative and the tapped point of the
voltage divider will become propor-
tionately negative. The grid of tube
C will then become more negative so
as to increase the output of the thy-
ratron tubes, until the armature
terminal voltage increases suffi-

ciently to bring the grid of tube C
once again approximately to the vol-
tage level of the slider of the speed-
control potentiometer. In a typical
control, a 0.2-volt change in the grid
potential of tube C is sufficient to
control the phase of the thyratron
tubes fram full-on to full-off, or vice
versa, hence any tendency of the cur-
rent signal to lower the grid poten-
tial of tube C will be compensated by
an increase in armature terminal
voltage tending to restore the grid
voltage of tube C to practically its
original value. Thus, with no change
in the setting of the speed-control
potentiometer, the armature voltage
has been caused to increase auto-
matically as the load current in-
creased. If the volts-proportional-
to-armature-current is adjusted to
the correct value of volts per ampere
of current, then the armature vol-
tage will be increased by the correct
amount, in proportion to the load
current increases, so as to compen-
sate exactly for the resistance drop
in the armature conductors, brushes,
feeder wires, etc., and cause the
counter e.m.f. of the motor to remain
practically constant irrespective of
load. The amount of this direct-vol-
tage-proportional-to - armature - cur-
rent which is introduced into the
lower end of the armature voltage
divider circuit is adjusted by means
of a potentiometer which taps off a
pre-set portion of an excess amount
of the voltage signal. This scheme
can be made to overcompound if
more than sufficient volts-per-ampere
is cut into the eircuit by this ad-
justing means. That portion of the
direct voltage determined by the
potentiometer setting is filtered by
an electrolytic capacitor before it is
added to the armature voltage di-
vider circuit. Too much capacity will
cause the control to be sluggish.

This has been a discussion of an
electronic motor control applied only
to the armature of a d-c shunt motor
whose field was assumed to be sep-
arately excited at constant rated
value. A further increase in speed
and a different type of motor char-
acteristic will result if the armature
is maintained at constant rated
counter e.m.f. and the field is weak-
ened. How this is accomplished and
its attendant interrelated control
problems, particularly those concern-
ing armature current limit and anti-
hunting, will be discussed in a con-
cluding article.
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War Radio Components

Tables showing manufacturers’ code numbers corresponding to fixed paper dielectric

capacitors and electrical indicating instruments standardized by the American Standards

Association War Committee on Radio. Data on other components is to follow

FOR months engineers of the radio
industry have been working to-
gether with members of the War
Production Board, technical societies
and the armed services to standard-
ize and simplify lines of radio com-
ponents so necessary to the war pro-
gram. From the program, Army and
Navy expect more equipment and
speedier delivery; more dollar value
for the military radio budget; more
equipment per man hour of labor;
and much simplification of the sup-
ply and maintenance problem.

Thus far the War Committee on
Radio of the American Standards
Association has approved stand-
ards for certain electrical indicating
instruments; ceramic radio insulat-

ing materials, Class L; fixed mica di-
electric capacitors and ceramic radio
dielectric capacitors. New subjects
for standardization include coaxial
cables and connectors, dials, finishes,
fuses, head phones, hookup wire, loud
speakers, microphones, nameplates,
panels, racks, cabinets, power packs,
relays, screws, nuts, and hardware,
soldering, storage batteries and
chargers, switches, telegraph keys,
voltage regulators.

Code Number Tables

On these two pages are assembled
the code numbers (used by the sev-
eral manufacturers) which corres-
pond to the models of certain radio
components so far standardized by

Fixed Molded Paper-Dielectric Capacitors
(Limited Sizes)
) A =
: $ £ _
§ % A b
$ 7 2. £ b
- 5 ¥ s s f £ | E™
fz | 22 e £ 22|25
= g 6 n g 5= | =
=< | 25 = & y < e | B
E o E X . 8 8= B e
AWS Code | 25 | 278 53 g 2ElEs
Numbers SES | Ea A 2 &z &S | B2
(Same as (Same as
CN35A302 | SQ 3 | 3373 AWS code) AWS code) DP | 404B
CN354602 | SQ 6 | 337.6 n » 404B
CN35A103 | SQ 1 | 33710 @ e DP | 404C
22
CN36B302 | SR 3 | 3363 ~ ES DP
CN36B602 | SR 6 | 336.6 2 - Z# | DbP
CN36B103 | SR1 | 33610 »n &= | DP
o =
o8
CN40B302 | sP3 | 339.3 - nZ
CN40B602 | SP 6 | 3396 o M
(N40B103 SP 1 339.10 i S : 2
-
CN41R302 | sM 3 | 34018 -
CN#1B602 | SM 6 | 340.24 o » &g
CN41B103 | SM 1 | 34021 DI
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the ASA War Committee on Radio.
They apply to fixed paper dielectric
capacitors and to two sizes of the
small round electrical meters so
widely used. For example, Micamold
337-3 capacitor corresponds in phys-
ical dimensions to American War
Standards capacitor CN35A302. In
like manner the Western Electric
capacitor 404B corresponds to the
specifications of the same unit.

Inclusion of a manufacturer’s code
numbers in these tables does not im-
ply that the manufacturer agrees
with the standards described in the
ASA bulletin describing them; or
that he has the testing or other
equipment necessary to completely
follow the standard specifications. In-
clusion indicates that the manufac-
turer makes, or is prepared to make,
a capacitor or electrical instrument,
corresponding in physical dimen-
sions to the dimensions given in the
ASA bulletins.

These data were collected by means
of two questionnaires sent to lists
of manufacturers supplied by the
War Production Board, and by tele-
phone calls and telegrams. There
are probably other manufacturers
whose code numbers could be added
to these listings, but at the time of
going to press they were not avail-
able.

As other components come under
the standardization procedure, simi-
lar tables relating to them will be
presented in ELECTRONICS.

The importance of this program
was emphasized at a recent meeting
of the War Committee by Major
General Roger B. Colton, Chief, Sig-
nal Supply Services, U. S. Army
Signal Corps, by stating the ad-
vantages mentioned above plus the
obvious simplification of the field
service problem of stocking and
transporting replacement parts,
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STANDARDIZED

ELECTRICAL INDICATING INSTRUMENTS
21/,- and 3Y3-Inch Round Flush-Mounting Panel-type

30-1 ma only.

indicating scale color scheme.

DCVV=d-c voltmeter
DCUA =d-¢ microammeter
DCMA =d-c milliammeter

! Except 20, 30, and 50ua.
2 Conventional scale, all ratings. Minimum
rating with expanded scale, 750 ma.

DCAA=d-¢ ammeter
ACVV=a-c voltmeter

ACMA =a-c milliammeter

4100, 150, 300, 500 only; 3Y-inch metal

case, rim mounted.

35, 30, 150, 300 only; 314-inch metal case,

rim mounted.

ACAA=a.c ammeter
RCMA =r-f milliammeter
RFAA=r-{ ammeter

¢ Not below 200ua.
¥ iggg =metal ; igg: — Bakelite

8 Except 100, 120, 150 ma.
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Electronics Bibliography
for WAR TRAINING

THE rapid advances which are being made in the
radio and electronics fields necessitates that
those designing, building or operating electronic
control and communicating equipment have a thor-
ough grounding in basic principles. The need for
thorough understanding of fundamentals is as im-
portant in civilian as in military activities.
This bibliography has been prepared to meet the
many requests which the editors of Electronics have
received for a list of text and reference books suit-

VI COMMUNICATION ENGI-

Transmisslon Networks and Wuve Flliters—
By T. E. Shea, D. Van Nostrand Co., $70 p,

able for self study or classroom instruction in
physics, acoustics, electronics and radio. The list
includes elementary as well as advanced texts; it
includes books on the service and maintenance of
equipment as well as texts dealing with theory.

The first part of this bibliography, with list of
publishers, appeared in the May 1943 issue of Elec-
tronics. We regret that paper shortage makes it
impossible for us to supply tear sheets of the ma-
terial published in May.

Basic fundamentals of radio communication
for radio operators and service nen.

NEERING

General Texts

Communlecation Englneering—By W. L. Ever.
‘Itst’ 2Mc(lraw-ll{ll Book Co., 567 p, $5.00,
32.

Treatment of fundamentals of communication
systems for electrical engineering students.

Electrical Fundamentals of Communicatlon—
By A. L. Albert, McGraw-Hiil Book Co., 554
D, $3.50, 1942,

An outline of the fundamentals of electricity

from the point of view of the communications

applications rather than the power fleld.

Electrical Communicatlon -By A. L. Albert,
John Wiley and Bons, 398 p, $5.00, 1934,

Theory and practice of wire and radio com-
munication.

Ultra-high Frequency Technique—By J. @G.
Brainerd, Glenn Koehler, H. J. Reich and
. F. Woodruff, D. Van Nostrand, 538 p,
$4.50, 1942,

Communication circuits with emphasis on

methods and systems suitable for use at ultra-

high frequencies, for those with a knowledge
of radio.

Phenomensa in High Frequency Systems- -By
August Hund, McGraw-H{ll Book Co., 641 p,
$6.00, 1936.

Thorough discussion of l!I)heuomenn occurring

at high frequencies wit emphasis on basic

prineiples,

Circuit Theory

Altermuni Current Circults—By Earle M.
jllso‘rzecoc » Harper & Bros., 175 p, $2.75,

Communleatlon Circuits- By Lawrence A.
Ware and H. R. Reed, John Wiley & Sons,
287 p, $3.50, 19482,

Introduction to the basic principles of com-

lnunication transmission lines and associated
networks.

Electrlc Circuit Theory and Operational Cal-
culus—By J. R. Carson, McGraw-Hill Book
Co., 197 p. $3.00, 1926,

Introduction to electric circuit theor{ and

systematic treatment of Ileaviside calculus.

Electrical Circuits ~By E.E. Staff of M.IT.,
John Wiley and Sons, 742 p, $7.50, 1940.

A comprehensive treatment of linear and non-
linear electrical circuits for students ana
engineers. Kor radio and communications
engineers.

Communicatlon Networks, Voi. I and 1I--B
B, A, Guillemin, John Wiley and Sons, Vol.
5. ;25 p, $5.00, 1931, Vol. 11, 587 p, $7.50,

935.

Vol. 1 Classical theory of lumped constant
networks. Vol II Classical theory of long lines,
filters and related networks.

Eleetric Lines and Nets- -By A. E. Kennelly,
McGraw-Hill Book Co., §26 p, $5.00, 1928,
2nd ed.

Theory and electrical behavior of electrical

lines and networks.

36,50, 1929,

Calculation nnd design of telephone networks
and eleetrical wave fliters.

Transmission Circults for Telephone Com-
municatlon—By K. 8. Johnson, D. Van Nos-
trond Co., 338 p, $5.00, 1927,

General theory and principles applicable to

development and design of telephone circuits.

Electromechanical Transducers and Wave Fil-
ters— By Warren P. Mason, D. Van Nos-
trand Co., 333 p, $5.00, 1942,

A mathematical treatment of electrical wave

filters and electromechanfcal elements from

point of view of communications engineer.

Electromagnetic Theory & Transmission

Elements of Electromagnetic Theory—By
Alezander Duff and 8. J. Plimpton, Blakis-
ton Co., 173 p, $2.75, 1940.

Electromagnetic Theory—By J. A, Stratton,
MeGraw-Hill Book Co., 615 p, $6.00, 1941.
Mathematical treatment of variable electro-
magnetic flelds and the theory of wave propa-
gation. Knowledge of undergraduate physics

nnd electrical enginecering essential.

Eleetrle Osclllations and Waves—By G. W.
Plerce, McGraw-Hill Book Co., 515 p, $5.00,
1920.

Fundamentals of Electric Waves—By Hugh
H. Skilling, John Wiley & Sons, 186 p, $2.75,
19482,

Principles of wave action with particular
eimplmsis on basic ideas of Maxwell's equa-
tions.

Microwave Transmlssion—By J. C. Slater,
McGQraw-Hill Bok Co., 309 p, $3.50, 19;82.
Intermediate text on transmission of electric
eénergy over lines and wave guides, from the

pPhysicist’s point of view,

Rhomblc Antenna Deslgn—By A. E. Harper,
Bell Labs., D. Van Nostrand Co., 111 P,
$4.00, 1941.

Radio Communication

Principles of Radlo- -By Keith Henney
(Fourth Edition), John Wiley and Sons, 539
P, $3.50, 19}2.

Elementary treatment of radio suitable for

first course in subject. Can be used by those

who must study without aid of a teacher.

P’ractical Radio Communication—By Nilson
and Hornung, McGraw-Hill Book Co., 75§ p,
$5.00, 1935.

Radio school and home study material for

prospective and experienced radio operators.

Introductory Study of Electrical Character-
Isties of Power and Telephone Transmission
Lines—By F. W, Norris and L. A, Bingham,
International Textbook Co., 272 p, $2.50,
1987.

Radio Fundamentals-—Technical Manual TM
1-455, War Department, Waahhwton, D.C.,
Superintendent of Documents, ashington,
D. C., 150 p, $0.25.

Understanding Radlo- -By Watson, Welch and
Egyé McGraw-Hil Book Co., 601 p, $2.80,
1940.

A guide to practical operatlon and theory,

for high school and home study.

Principles of Radio Communication- —-By John
H. Morecroft, John Wiley and Sons, 1001 D,
$7.50, 1927, end ed.

Fundamentals of radio communication for

electrical engineering students.

Princlples of Radio Englineering—By R. .
Glasgow, McGraw-H{ll Book Co., 520 p,
$4.00, 1936.

Principles of radio engineering for communica-

tion engineering students.

Radlo Engineering—By F. FE. Terman,
MceGraw-Hill Book Co., 813 p, $5.50, 2nd ed.,
1987,

A conu;rehenui\'e treatment covering all phasex
of radio.

igh Frequency Alternating Currents- -By
Knox Mcllwain and J. G. Brainerd, John
Wiley and Sons, 508 p, $6.00, 1931.

Communication text for senfor or graduate
electrical engineering students.

Ultrabigh Frequenc Technique—(Reprint of
articles in E ECﬁ(ONICS) Elecctronics, 330
West j2nd Street, New York, N. Y., 65 p,
$0:50, 1942,

Treatment of electric concepts at u-h-f, anten-
Das and radiation, tubes, receivers, generators
and measurements at y-h-f with section on
uses and applications of cathode-ray tubes.

Entroduction to Frequeney Modulation— By
John F. Rider, Johw F. Rider Pubdlisher, 136
p, $1.00.

An elementary description of the

rinciples of
f-m for service men, students, an

others.

Frequency Modulatlon- -By  August Hund,
MecGraw-Hill Book Co., $75 p, $4.00, 1942,

Engineering text on frequency modulation
covering both basic principles and design of
commercial apparatus.

Foundatlons of Radlo- —By R L. Duncan,
John Wiley and Sons, 247 p, $2.50, 1931,
Shgrle treatment of fundainentals of elee-

tricity and allied subjects,

Radlo Telegraphy and Telephony—By R. L.
Duncan and C. E. Drew, John Wiley and
8ons, 1046 p, $7.50, 1931.

Com{)rehenslve instruction book explaining

details of structure and control of apparatus,

principles and methods of operation of radio
equipment.

Practical Radlo, Including Televlslon—BﬁJ,
A. Moyer and J. F. Wostrel, McGraw-Hill
Bouk Co., 410 p, $2.50, jth ed., 1981.

A practical discussion of radio principles.

Short Wave Wireless Communlcation- %y A.
Ladner and C. R. Stoner, John Wiley
and Sons, 453 p, $4.50, ith ed., rev. 1942
A self-contained treatise with principles com-
mon to both long and short waves.,
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Basic Radio- By J. B. Hoag, D. Van Nostrand
Co., 379 p, $3.25, 1942.

An elementary treatment of the basic prin-

ciples of radio.

Elements of Radio—By A. Marcus and Wm.
Marcus, Prentice-Hall, 699 p, $4.00, 19}8.

Elements of Radlo Communication—By 0. F
Brown and E. L. Gardiner, Oaford Uniter-
sity P’ress, 551 p, 56.00, 2nd ed. 1939.

A general treatment of radio from the descrip-

tive side. Not very mathematical.

Fundamentals of Radio—By W. L. Everitt,
editor, and E. C. Jordan, P. H. Nelson and
W. 0. Osterbrock, F. H. Pumphrey, and
L. C. Smeby, Prenticc-Hall, Inc., 4§00 p,
85.00, 1942.

Basic material of radio for civil and military

services, requiring knowledge only of elemen

tary algebra.

Elements of Radio Communication—By John
1. Morecroft, John Wilcy and Sons, 286 p,
$3.00, 1981.

Elementary treatment of radio theory with no

knowledge beyond algebra regnired.

Telephony & Telegraphy

Telephone Theory and Practice—By K. B.
Miller, McGraw-iill Book Co., Vol. I, ;92
n, $5.00, Theory and Elements, 1930, Vol.
11, 439 p, $5.00, Manual Bwitching, 1938,
}’:‘l.glll, 490, p, $5.00, Automatic Switching,

A comprehensive.
practical telephony.

Telephone Communication—By Wright and
Puchstein, McGraw-Hill Book Co., 515 p,
$5.00, 1925.

A texthook on general telephone theory and

practice.

authoritative treatise on

American
McNichol.

Auntomatie Telephony—By 4. B. Smith and
W. L. Campbell.

Antomatic Telephony—By H. H., Harrison,
Longmans Qreen & Co.

The Director System of Automatic Telephony
—Bu W. E. Hudson, Pitman Pub. Co., 156 p,
8$1.50, 1927.

Elements of Telephone Transmission-—By H.
i1. Harrigson, Longmans Green & Co., 1,7 p,
$£2, 1927,

Handbook of Telephone Circuit Diagrams—
By J. M. Heathk.

Principles and Practice of Telephony—By J.
G. Mitchell, McGraw-Hill Book Qo.

Principles of Transmission In Telephony-—By
1119;; Weinbach, Macmillan Oo., 303 p, $4.00,

Printing Telegraph Systems and Mechanisms
—By Il. 1. Haorrison, Longmang Green &
Co., $7.00, 1928.

Telegraph Engineering—By Erich Hausman,
D. Van Noatrand Qo., 2nd ed., $3.00, 1922.

Telegraphy and Telephony—By C. 8. Rhoads,
Simmons-Boardman, 518 p, $3.00, 192}.

Telephone Communication S8ystems—By R. G.
Kloefiier, Macmillan Co., 284 p, $4.00, 1925

By J. G. Hill.

Telephony—By S. G. McMeen and K. B.
filler.

Telegraph Pructice-—By D.

Telephonie Transmfssion-

Telephony Including Automatic Switching—
By A. B. Smith, Frederick Drake & Co., 450
p, $2.50, 1924,

Theory of The Submarine Telegraph and
Telephone Cable—By H. W. Malcolm, Benn
Brothers.

Submarine Telegraphy—By Italo de Guilo,
Pitman Publishing Co.

Principles of Transmission in Telephony—By
M. P. Weinbach, Macmillan €o., 308 p,
84.60, 192},

Telephone Communieation Systems—By R. G.
Kloeffler, Macmillan Co., 284 p, $4.40, 1925,

VIl ELECTRONICS & ELECTRON
TUBES

Ap}.ned X-Rays—By George L. Olark,
gc(zraw-lﬁll Pub. Oo., 67} p, $6.00, 2nd ed.,

Principles and applications of radiography
with emphasis on x-ray analysis of structure
of materials.

Applied Electronies—By E. E. Staff of M. I.
3“.’,‘ John Wiley and Sons, 772 p, $6.50,
9438,

Radio Receiving and Television Tnbes——«BgI.l.
A. Moyer and J. F. Wostrel, McGraw-Hill
Book QCo., 6385 p, $}.00, 3rd ed., 1936.

General noun-mathematical discussion of elec-

tron tubes.

Engineering FElectronies—By G. D. Fink,
McGraw-Hill Book Co., 358 p, $3.50, 1938.

A general treatment of the electron tube and

its communication and industrial applications.

The Electron + and —, By R. A. Millikan,
University of Chicago Press, $3.50.

Electrons at Work-—By €. R. Underhill,
McGraw-Hill Book Co., 355 p, $3.00, 1933.

Electron and Nuclear Physies—By J. B.

;Igoag, D. Van Nostrand Co., 502 p, $45.00,
38.

Gives complete account of experimental atomic
physics.

Electron Emission and Adsorption Phenome-
non—By J. H. DeBoer, Macmillan Co., 398
p, $5.50, 1935.

Electronics—By J. Millman and 8. BSeeley,
McGraw-Hill Book Co., 719 p, $5.00, 19}1.

Theoretical and practical aspects of elec-
tronics for those in the industrial or com-
rmunnications fields.

Experimental Electronlsa— By R. H. Muller,
R. L. Garman, M. E. Droz, Prestice-Hall,
Inc., 830 p, $4.65, 1942.

Gaseons Conductors, Theory and Engineering
Applications—By J. D. Cobine, McGraw-Hill
Book Co., 606 p, $5.50, 19}1.

Engineering applications of electrical dis-

charges in gases including physical concept

of kinetic theory of gases, study of gaseous
discharges, and engineering applications of
discharge phenomena.

Fundamentals of Engineering Electronles—
By W. G. Dow, John Wiley and Sons, 60}
p, $5.00, 1937.

Principles of electronics of importance in

engineering work are treated in detail.

Kinetic Theory of Gases—By L. B. Loeb,

McGraw-Hill Book Co., 687 p, $6.00, 1934.
A text and reference book whose purpose is to
combine classical deductions with recent
experimental advances in convenient form for
student and investigator.

Kinetic Theory of Gases—By Earle H. Ken-
nard, McGraw-Hill Book Co., §83% p, $5.00,
1938.

Classical kinetic theory of gases designed to

gerve as textbeook for students and reference

work, for experimental physicist.

Emission of Electricity from Hot Bodies—By
0. W. Richardson, Longmans, Green & Co.,
30 p, $§7.50, 1916.

Thermionic Emission—By A, L. Reiman; John
Wiley & Sons, 324 p, $5.50, 198}.

Electron Optics in Television—By I. G. Mal-
off and D. W. Epstein, 299 p, $8.50, 1938.
Develops theory of electron optlcs and illus-

trates Its applications.

Principles of Electron Tubes—By Herbert J.
Reich, McGraw-H§ll Book Co., 393 p, $3.50,
1951,

Text prlmnrll{ for students who do not intend

to specinlize In communications, but covering

tubes and their applications quite well.

Principles of Electronics - By R. G. Kloeffler,
John Wiley and Sons, 175 p, $2.50, 19)2.
Action taking place within electron tube is

discussed.

Theory of Thermioni¢ Vacuum Tuhe Circuits
—By L. J. Pcters, McGraw-Hill Book Co.,
226 p, $3.00. 1927,

Development of conventions and methods for

use in treating electrical networks and systems

containing three element tubes.

Theory of Gaseous Conduction and Elee-

. tronies—By F. A. Macfield and R. R. Bene-
dict, McGraw-Hill Book CQo., 482 p, $).50,
1951,

Textbook covering the fundamentals of con-

duction in gases; suitable for undergraduate

students in electrical engineering and applied
physics.

Ions, Electrons and Ionizing Radiations—By
J. A. Orowther (7th ed.), Longmans, Grecen
« Co., 848 p, $4.00, 1939.

Flectron Inertia Effects—By F. B. Lleweliyn,
Macmillan Co., 10} p, $2.00, paper, 1941,
Electronics amd FEleetron Tubes—By E. D.
MceArthur, John Wiley and Sons, 178 p,

$2.50, 1936.

Treatment of important phases of electron

tube theory and applications.

Electron Tubes in Industry—By K, Henney,
539 p, $5.00, 1937.

Presentation of the practical aspects of elec-
tronics as applied to industrial operations.

Electron Tubes and Thelr Application—By J.
H. Morecroft, John Wiley and Sons, 458 p,
$4.50, 1986.

General trentment of tubes and their applica-

tions.

Fundamentals of Electronies and Vacuum
Tubes— By L. Albert, MacMillan Co.,
§21 p, $4.50, 1938,

A text for college courses covering the fun-

damentals of electronics and electron tubes.

Fundamentals of Vacuum Tubes—By A. V.
Eastman, McGraw-Hill Book Co., 583 p,
$4.50, 1941,

Basic theory underlying all types of modern

vacuum tubes, both radio and industrial, for

senior electrical engineering students.

Industrial Electronies—By F. H. Gulliksen
and E. H. Vedder, John Wiley and Sons,
2,5 p, $8.50, 1935,

For practicing engineers. Covers most impor-

tant types of tubes and industrial applications

of tubes.

Principles of Electron Tubes By H. J. Reich,

McGraw-Hill Book Co., 398 p, $3.50, 1941.
Introductory course on electron tubes for non-
specialists; college level.

Physics of Electron Tubes—By L. R. Koller,

McGraw-Hill Book Co., 205 p, $3.00, 1937.
Fundamental physical phenomena of operation
of electron tube, with emphasis on what goes
on inside tube rather than on use of tube as
circuit element.

Theory of Thermlonic Vacuum Tuhes—By E.
L. Chafee, McGraw-Hill Book Co., 652 p,
$6.00, 1938.

An advanced text and reference book dealing

with the fundamentals of electronics, and the

design and application of tubes as amplifiers
and detectors for reception.

Theory and Applications of Electron Tube—
By H. J. Reich, McGraw-Hill Book Co., 670
p, $5.60, 1939.

Fundamentals principles of electron tubes and

associated circuits, for college students or

reference work for practicing engineers.

Mercury Arc Rectifiers—By 0. K. Marti and
H. Winograd, McGraw-Hill Book Co., }73 p,
$6.00, 1981.

Theory and practice of mercury arc rectifier

operation.

Principles of Mercury Arc Rectiflers and
Their Circuits—By D. C. Prince and F. B.
Vogdes, McGraw-Hill Book Co., 233 p, $3.00,
1927.

Principles of mercury vapor rectifiers and

their circuits.

Electron Optics—By Otto Klemperer, Macmil-
lan Co., 107 p, $1.75, 19389.

Flectron Optics, Theoretical and Practical—
By L. M. Myers, D, Van Nostrand Co., 618
p, $12.00, 1989.

Thorough _treatment of

beglélvlor of electrons in various

8.

Conduction of Electricity Through Gases-—
By J. J. and G. P. Thomson, Macmillan Co.,
Vol. I §91% p, $6.00, 1928, Vol. II, 608 p,
$7.00, 1933.

movement and
influencing

Photoelectricity

Photoelectric Phenomena— By Hughes and
Dubridge, Mc@raw-Hill Book Co., 531 p,
$5.00, 1932,

Critical survey of the entire field of photo-

electric phenomena.

Photocells and Thelr Application—By Zwory-
kin and Wilson, John Wiley and Sons, 348
p, $3.00, 193}.

Exposition of the art of photocells; what

they are and what they do.

Photoelectric Cell Applications—By R. C.
Walker and T. M. 0p Lance, Pitman Pub-
lishing Corp., 336 p, $4.00, 3rd ed., 1938.

Photoelements and Their Application—By
Bruno Lange, Reinhold Publishing Co., New
York, 297 p, $5.50, 1938,

Cathode-ray Tubes

Cathode Ray Tubes and Allied Types—ROA
Mfpg. Co.

Cuthode Ray Oscillography- By MacGregor-
Morriz and Henley, Instruments Publishing
Co., Pittsburgh, 249 p, $6.00, 1936.

The Cathode Ray Oscillograph in Radie
Research—By Watson-Watt, Herd and
Bainbridge, Bainbridge-Bell, His Majesty’s
Stationery Ofice, London, Price 108 net,
1933
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Cathode Ray Tube uat Work — By J. F. Rider,
Rider Publishing Co., New York, 326 p,
$e.50, 1935.

Cathode Ruy Tubes - -By Manfred Von Ard
enne, Sir lsaac Pitman & Sons Lid., 530 p,
$15.00, 1939.

The Low Voltiige Cathode Ray Tube and ltx
Applications—By G. Parr, Chapman & Hall,
Lid., 177 p, 105 6d, 1937.

Guide to Cathode Ray Patterns—D»Ry Merwyn
Bly, John Wiley & Nonx, 30 p, $1.50, 1943.

VIl TELEVISION

The Electron Microscope—By K. I, Burlon
and W. H. Kohi, Reinhold Publishing Co.
New York, 238 p, $3.835, 1942.

Television Standards and Practice -edited by
D. G. Fink, McGraw-1till Book Co., 405 p,
$5.00, 19435.

Authoritative compiiation of materinl on

television frowm Proceedings of National Tele-

visjon Systems Committee.

Principles of Television Engineering—By D).
G. Fink, McGraw-till Book Co., 530 p
$5.00, 19,0.

Basic principles of

$ television
design and practice.

engincering

Television, The Electronies of hunuge Trans-
mission-—By V. K. Ziwcorykin end G. A
11”0"'07', John Wiley & Sons, 646 p, $6.00,

940.

A treatment of electronie television principles.

Television Broadcasting—HBy Lenoc E. Lohr,
McGraw-Hill Book Cu., 27} p, $3.00, 1940.
Descriptions of operating techniques and
equipment as well as discuxxions of funda-

mental television program cunsiderations.

Television Engineering-—By J. C. Wilson,
Pitman Pub. Co., 492 p, $10.00, 1937.

Television Optics—By L. M. Myers, Pitman
Pub. Co., 36 p, $12.00, 2nd ed., 1938

Television Technicul Terms-—By FE. 1. @G
Lewis, Pitman Pub. Co., 95 p, $1.75, 1936,

Ruidio Facsimile By KRCA Instilutes Techni-
cul Press, Neww York, V. I, 368 p, $3.00,
paper $1.00, 1938.

IX RADIO COMMUNICATIONS—
MISCELLANEOUS

Service & Maintenance

Principles and Practice of Radio Serviecing:
By H. J. Hicks, McGraw-11ill Book Cou., 300
p, $2.00, new ed. in press.

How to install, test. and repair radio receiv-

ers, with plain treatient of theory of radia

tnd electricity.

Service by Bignal Tracing
John F. ﬁ
1939.

Radio Service Trade Kinke-— /iy Lewis 8.
f;’r‘:;n, MceGraw-flill Book Cn., 254 p, $3.00

Radio Fleld Service Data—By 4. A. Ghirardi,
Radio and Techmeal Pub. Co., leafictie
$2.50, 2nd rev., 1936.

] By John F. Rider,
ider Publisher, 360 p, $2.00,

Ruadio Service Encyelopedia—iy P. R Mal-
lory Co., Indianapolis, Ind., §15 p, $1.50,
Jth ed. 19,8,

Serviclng Superheterodynes—By John F.
Iider Pub. Inc.. 278 p, $1.00, 1934.

Rudio Troubleshooter's Handbook——By A. A
Ghirardi, Radio & Technical Publishing Co.,
New York, 710 p, £5.00, ¢nd ed. 1941.

An Hour a Day With Rider on Astomuatie
Volume Control —By J. F. Kider Pub. Inc.,
94 p, $0.60, 1936.

Vacuum Tube Volimeters— By John F. Rider,
.:u;m F. Kider Publisher, Inc., 179 p, $1.50,
941.

The Meter «t Work-—By John F. Rider, John
I'. Rider Publisher, Inc., 152 p, $1.25, 1940.

Radio Conntruction and Repairing—By J. 4.
Moyer and J. . Wostrel, McGraw-Hill
Book Co.. 386 p, §2.50. fth ed., 4144 p, $2.50,
4th ed. 1985.

Essentials of practical radio servieing.

Rudio Service Trade Kinks—By Lewis 8.
Simon, McGraw-Hill Book Ca.. 269 p, $3.00,
1939.

Useful manpual for radio service and repair

men, giving quick reference to evmmon radio

aflments and methods of correeting then:,

Autamutic Record Changers and Recorders-
By Jdohn P. Rider, John F. Rider Publisher,
Inc., 744 p, 36.00.

Autonmatic Volume Controls
Publisher, Inc., Y6 p, $0.99.

Resonance and Alignment—John F.
Publigher, Inc., 96 p, $0.90.

John F. Kider,
Kider,

Alternating Currents in Radio Reeceivers
John P. Rider Publisher Inc., 96 p, $0.90.

D-C Voltage Distribution in Rudio Receivers
—John 1. Rider Publisher, 96 p, £0.90.

Automatic Frequeney Control Systems—73y
John F. Rider, John P. Rider Publisher, 1§}
p, ¥1.00, 1937.

Servicing Receivers hy Means of Resistance
Mensurement— By Johwn 1. Rider, Johw F.
Rider Publixher, 203 p, $1.00, 1932,

Rervicing  Superheterodynea—RBy  Jdohin F
Kider, John K. Rider Publixher, Inc., 278 n,
$1.00, 198},

The Cathoade Ray Tube af, Work —By Jobn I
Rider, John F. Rider, Puhlisher, Ive., 326 p,
$2.50, 1935,

I'erpetial Trouble Shooter's Manunl— By John
F. Rider, John F._ Rider Publisher, Inc..
Volumes I to V, abridged, 2000 p, $12.50
Vol. III. 1070 p, 38.25. Vol IV, 1060 p.
$£8.25. Vol. V, 1200 p, $8.25. Vol. VI, 1240
n. $8.25. Vol. VII, 1600 p, $11.00. Vol. VIII,
1650 p, $11.00. Vol _ 1X, 1672 p, $11.00. Vol.
X, 166 p, $11.00. Vol. X1, 1652 p, $11.00.
Vol. XI1I1. 1648 p, $11.00. Voi. X111, 1672 p,
$11.00, 1933-1) .

Aligning Philca Receivers—By John F. Rider,
John F. Rider Publisher, Inec., Vol. I, 1928
to 1936, 176 p, $1.50. Vol 11, 1987 lo 1941
200 p, $1.75.

Abridged Manual (Tronble Shaoter's Manual)
By John F. Kider, Juhn F. Rider Pub
lixher, Inc., 2,000 p, $12.50.

Oscitlator at Wark-— By John F. Rider, John

F. Rider I’ublixher, Inc., 243 p, $1.50, 1940.
Discussion of oscillators and their uses in
radio servicing; wu practical manual of
instruetion

Servicing by Signal Tracing-—By Joha F
Rider, John F. Rider Publisher. Inc., 360 p
$2.00. Spunish edition, $3.50, 1939,

Modern Radio Servicing—RBy Alfred A. Ghir-
ardi, Radio and Technieal Publixhing Co.,
New York, 1300 p, $5.00, 1936.

Radio Troublesbooter's Handbook—By A. A,
Ghirardi, Radio & Teehnical Publizhing Co.
New York, 710 p, $5.00, ®nd ed. 1951,

Operators Examinations

How to Pass Radio License Examinntions—
Ry Chas E. Drew, John Wiley & Bons, netw
ed. in press thisx year, ald ed. 201 p, $2.00.
1938.

Guide to radiomen in preparation for FCC
licenses.

Learning tlie Ruadia Telegraph Cade— By
John Huntoon, American Radio Reluy
Leugue, Inc., 534 p, $0.25, 1942,

Radio Code Manual— By Arthur R. Nilson
McGraw-11itl Book Ca.. 174 p, $2.00, 194%2.
Complete course in learning to send and
receive the International Morse code, for FCC

examinations.

Radio Operating Questions and Answers By
Arthur R. Nilson and Jd. Haornung,
McGraw-1ill Publishing Co., 415 p, $2.50,
Tth ed. 1940.

A study text for those preparing to take radio
operator’s license examinations, and covering
the theory, practice, circuits, laws, and regn
lations of radie.

Radio Trattic Mannal and Operating Reguin-
tions-—0ny R. L. Duncan”and C. E. Drew,
John Wiley and Sons, 187 p, $2.00. 1929.

A manual for radio operators and those train-

ing to handle radio traflie.

Aeronautic Radio

Aireraft Radio and Eleelrieal Equipment
By H. K. Morgan, Pitman Publishing Corp.,
384 p, $4.50, 2nd ed. 1939. .

Radio Navigation for Pilots—By C. H. Mcln-
tosk, McGraw-Hill Book Co., 175 p, $7.00,
1942

Aeranautic Radio for Operators, PFilots,
Mechanles—By Myron F. Eddy. Ronald
Press Co., New York, 502 p. ¥§.50, 1939.

Aerannutic Radlo-—-By Myron F. Eddy. Ron-
ald Press, 502 p, $4.50, 1939,

\ireraft, Radio and Eleetrical Equlpm_en(_—
By Howard K. Morgan, Pitman Publishing
Co., 384 p, $4.50, rev. ed. 1950.

Radio Fiying-—By Karl 8.
Inc., 284 p, $3.50,

Tustroment and
Day, Air Associales,
1938.

Yrinciples of Aeronunutica! Radio Englneer-
ing —By-P. C. Bandretto, McGraw-Hill Book
Co.. 41} p, §3.50, 1942,

Engineering trentment of radio as used in

seronnutien! navigation and communication.

X RECENT ARRIVALS

Wigh Frequency Thermionie Tubes—By A.

F. Haorvey, John Wiley and Sons.
Behavior of tubes aml their associated eir-
cuits. with indieation of practical applica-
rion ro high frequeuncy problems.

Transtormers—By

Mugnetic Circnits  nnd
, T., John Wiley and

E. Staff of 3. I
Nons
A text for enginecring students and praetie-
ing engineers.

Laboratary Manual in Radio—By F. E.
Almxsteud, K. E. Davis and G. K. Stone,
MeGraw-Hill ok Co.

A lnboratory work manual on fundamentul

principles nnd practices,

Electromugnetic Waves—8y 8. 4. Schel

kunoff, 3. Van Nostrand Co.
A trenument of the properties of electro-
magnetic waves in space and along conducters.
Vectar and Tensor Ananlysis—HBy Thomas V.
Craig. McUraw-11ill Book Co.
\n introduction to the subject.

X1 FORTHCOMING VOLUMES

Klectrotic Control of Resistance Welding—
Ry G. M. Chute, McGraw-11ill Book Co.

A practienl manual

Mathematics for Techuical Students—By
M. 8. Corrington, lHerper and Brothers.
A full ecourse in arithmetic. algebra, loga-
rithms and trigonowmetry, including the essen-

tinl tables.

Elemenats of Radio—By Charies 1. Hellman,
. Van Nostrand Co.

An exposition of the printiples upon which
radio operates.

X-Rays in Reseurch und Industry—By IT.
Hirsl, Chemical Publishing Co.

How science and industry benetit from radiog

raphy.

Intevdaction to Cirewit Analysis—By A. R.
Knight and G. I1. Fett, Harper and Broth-
ers.,

A textbook

nits,

in the analysis of electrie cir-

tiyper und Ultrahigh kErequency Eungineer-
ing By R. I. Sarbacher and W. A. FEdson,
John Wiley and Sons.

Tutroduction to Fundamentals of Electrical
Eungineering—By E. M. Strong, John Wiley
and Sonx

A book for beginners.

Basic Principles of Radio—By M. G. Suffern,
McGraw-11ill Book Co.

A manual to ald in the training of repair

men.

Electricity for Communications——By
1. Timbie, John Wiley and Sons.
Rlectrical principles underlying telegraphy,
telephane and radio comununieation.

Buasic
L./4

Kadio—RBy V. Zeluff, John Wiley and Sons.
A vohlune in the Wiley Pre-Service Series.

Graphieal Construetions for Vacwum Tube

Circuitn—RBy Albert Preisman, McGraiw-
11ill Book Co.
A text in the Radio Communication Series

denling with graphleal methods of analysis
ol electron tube circuits.

Muthematics of Physics and Chemistry—Ry
1. Margenau and G. M. Murphy, D. Van
Nostrand Co.

A haudbook for physicists and cliemists.

Radlo Maintenance und Repmuir—By R.
é‘lunia and 8. D. Prensky. D. Van Nostrand
0.

llow to keep radio receivers in

operating
order.
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ACK IN 1929 a modest man with a quiet voice

calmly announced two inventions . . . two amazing
almost magic devices that made is possible for radio to
“see” as well as to “hear.”*

This man was Dr. V. K. Zworykin of RCA Labora-
tories. And his research in electronics gave radio its
electronic "“eyés”” known as the Iconoscope and the
Kinescope. The former is the radio ‘‘eye” behind the
camera lens; the latter is the receiver’s screen.

Since that red-letter day in television history, ceaseless
research in the science of radio and electron optics has
established RCA Laboratories as the guiding lighe of
television.

The decade of the thirties saw television’s coming-of-
age. It brought new scientific instruments and discover-
ies; it developed new techniques of showmanship; it
even created new words—televise, telecast, teleview, and
telegenic.

In the evolution of television there have been “high
spots”’; historic milestones of progress; definite “firsts”
—made possible by the services of RCA.

1928 —1932—FROM THE FIRST
EXPERIMENTAL STATION TO
ALL-ELECTRONIC TELEVISION

Station W2XBS, New York, was licensed
to RCA in 1928 to conduct television
experiments. Transmitter located at labo-
ratory in Van Courtlandt Park, was later
moved to Photophone Building, 411
Fifth Avenue; then to New Amsterdam
Theatre until 1931, when operations
weretransferred to Empire State Building.

On Jan. 16, 1930, Television pictures were transmitted
by RCA from W2XBS at 411 Fifth Avenue and shown
on 6-foot screen at RKO-Proctor’s 59th Street Theatre,
New York.

Television station W2XBS, operated by National Broad-
casting Company, atop New Amsterdam Theatre, New
York, opened for tests July 7, 1930, with the images
whirled into space by a mechanical scanner.

Empire State Building, the world’s loftiest skyscraper,
was selected by RCA as the transmitter and aerial site
for ultra-short-wave television experiments using both
mechanical and electrical scanners. Operation began
October 30, 1931,

Field tests of 240-line, all-electronic television were made
by RCA at Camden, N. J., with television signals relayed

Le BLAZING THE

. HOW ELECTRONIC TELEVISION WAS
~ CREATED BY RCA LABORATORIES...

HISTORIC STEPS IN THE EVOLUTION
OF THIS NEW SCIENCE

by radio from New York through Mt. Arney, N. J., for
the first time, May 25, 1932.

1936—OUTDOOR TELEVISION

Television outdoors was demon-
strated by RCA at Camden, N. J., on
April 24, 1936, with local firemen
participating in the program broad-
cast on the 6-meter wave.

All-electronic television field tests of
RCA began June 29, 1936, from ultra-
short-wave transmitter in Empire State
Building and aerial on the pinnacle
releasing 343-line pictures.

Radio manufacturers saw television demonstrated by RCA
onjuly7,1936,withradioartistsand filmsusedtoentertain.

1937 —ELECTRON “GUN*

Electron projection “gun’” of RCA was demonstrated
on May 12, 1937, to Institute of Radio Engineers, with
pictures projected on 8 x 10-foot screen.

Television on 3 x 4-foot screen was demonstrated by
RCA 10 Society of Motion Picture Engineers on October
14, 1937; pictures were transmitted from Empire State
Building to Radio City.

Mobile television vans operated by RCA-NBC appeared
on the streets of New York for first time, December 12,
1937.

1938—BROADWAY PLAY TELEVISED

L -

\‘ ﬂil \\\ﬂ‘\i‘ Scenes from a current Broadway play,
_,jé‘fi;./r"/ ’ﬂ 22" “Susan and God,” starring Gertrude
= dl =] Lawrence, were telecast on June 7,

@4 ’ 1938, from NBC studios at Radio City.

////4\\\

RCAannounced on October 20,1938,
thas public television program serv-
ice would be inaugurated and com-
mercial receiving sets offered to the public in April, 1939:

L 4

1939—BASEBALL—KING GEORGE Vi—
FOOTBALL

Opening ceremonies of the New York World’s Fair
televised by NBC on April 30, 1939, included President
Roosevelt as first Chief Executive to be seen by television.

*“A first from the diamond.” Columbia vs. Princeton,
May 17, 1939, televised by NBC.

June 1943 — ELECTRONICS



TELEVISION TRAIL

Improved television "eye” named the
“Orthicon,” introduced by RCA on
June 8, 1939, added greater clarity and
depth to the picture.

Television spectators in New York area
on June 10, 1939, saw King George VI
and Queen Elizabeth at the World's
Fair, telecast by NBC.

Brooklyn Dodgers-Cincinnati game telecast by NBC on
August 26, 1939, was the first major-league baseball
game seen on the air.

First college football game—Fordham-Waynesburg—
televised by NBC, September 30, 1939.

Television from NBC station in New York was picked
up by RCA receiver in plane 20,000 feet over Washington,
D. C,, 200 miles away, October 17, 1939.

Television cameras of NBC scanned the scene in front
of Capitol Theatre and in lobby at premiere of motion
picture “Gone With The Wind,” December 19, 1939.

1940 — HOCKEY —COLOR—TRACK
BIRD’S-EYE TELEVISION

Color television was demonstrated on
February 6, 1940, to Federal Com-
munications Commission by RCA at
Camden, N. J.

First hockey game was televised by
NBCcamerainMadison SquareGarden,
February 25, 1940.

Basketball: Pittsburgh-Fordham, also
NYU-Georgetown at Madison Square
Garden were televised by NBC, February 28, 1940, as
first basketball games seen on the air.

FirstIntercollegiate track meet at Madison Square Garden
telecast on March 2, 1940.

Using RCA’s new, compact and portable television trans-
mitter, a panoramic view of New York was televised for
the first time from an airplane on March 6, 1940. Tele-
vision sightseers as far away as Schenectady saw the
bird’s-eye view of the metropolis.

Premiere of television opera on March 10, 1940, fea-
tured Metropolitan Opera stars in tabloid version of
“Pagliacci.”

First telecast of religious services on March 24, 1940,
from NBC Radio City studios, were seen as far away as
Lake Placid.

Ringling Brothers-Barnum and Bailey circus viewed on
the air, April 25, 1940, through NBC electric camera in
Madison Square Garden.

f

*«
+*

*

Television pictures on 4% x 6-foot screen were demon-
strated at RCA annual stockholders meeting May 7,
1940, at Radio City.

Republican National Convention was televised on
June 24, 1940, through NBC’s New York station via
coaxial cable from Philadelphia.

Democratic National Convention films rushed by plane
from Chicago for NBC were telecast in New York,
July 15, 1940.

President Roosevelt was seen by television throughout
the Metropolitan areas as he addressed Democratic rally,
October 28, 1940, at Madison Square Garden.

Election returns on November 5, 1940, televised for first
time by NBC, showed teletypes of press associations
reporting the news.

1941 —COMMERCIAL TELEVISION

5 Television progress demonstrated to
N\ /) FCC on January 24, 1941, included:
home-television receiver with 131, x
18-inch translucent screen; television
; !‘y.—- pictures 15 x 20 feet on New Yorker
Efi) | Theatre screen; pictures relayed by radio

I from Camp Upton, Long Island, to New
.

York; also facsimile multiplexed with
frequency modulation sound broadcast.

Television pictures in color were first
put on the air by NBC from Empire State Building Trans-
mitter on February 20, 1941.

Large-screen television featuring Overlin-Soose prize
fighton May 9, 1941,at Madison Square Garden was dem-
onstrated by RCA at New Yorker Theatre; also,on follow-
ing days, baseball games from Ebbets Field, Brooklyn.

Commercial operation of television began July 1, 1941,
on a minimum schedule of 15 hours a week. NBC’s sta-
tion WNBT, New York, the first commercially licensed
transmitter to go on the air, issued the first television
rate card for advertisers, and instituted commercial serv-
ice with four commercial sponsors.

Entry of the United States in World War 11, enlisted
NBCetelevision in New York to aid in illustrating civilian
defense in air-raid instructions in the New York area.

1943— AMERICA AT WAR!

Today RCA Laboratories, pioneer in
the science of electronics, is devoting
all its efforts to the war.

Yet, from the discoveries, developments
and inventions made under the urgency
of war, will come greater wonders for
the Better Tomorrow of a peacetime
world.

RADIO CORPORATION OF AMERICA

RCA BUILDING, NEW YORK

CREATOR OF ELECTRONIC TELEVISION
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CLARE Type K d.c.
Midget Relay

This Clare Type K d.c. Midget Relay is still in good
mechanical and electrical condition after 59,448,200
operations—a typical example of the long life and
rugged serviceability you can depend on in a “‘custom-
built” relay. It has been used for pulsing antenna
switching relays. It was set for 16 operations per sec-
ond, energizing a secondary relay having a 90 ohm
coil operating on 28 volts.

The Clare Type K d.c. Midget Relay is dwarf-size and
feather-weight, “custom-built” for mobile applica-
tions, where resistance to constant vibration and severe
shock is essential.

Itis extremely small—only 1%" x 1%” x 13" overall, and
weighs approximately 1% ounces. It is a solid. com-
pact unit, employing no anti-vibration springs, no
béarings to rattle loose—no part of it can be loosened
by vibration or shock.

Spring insulators are made from XXX Bakelite; also
available in %" Mycalex, insuring minimum high fre-
quency losses. The screws anchoring spring pile-ups to
the heelpiece are enclosed in Polystyrene tubes, tight-
ened under pressure, and Glypto-sealed at head and
foot. Each relay is given a 1000 volt a.c. insulation
breakdown test.

The armature assembly, heelpiece and coil core are
made of magnetic metal, carefully annealed. Uniform
armature movement is assured by a hinge of “fatigue-
less” beryllium copper, heat treated and designed to
provide a wide margin of safety, insuring long life un-
der vibration and shock and permitting millions of
uniform operations.

The small coil is carefully wound to exact turns on pre-
cision machines, and can be supplied impregnated
with a special varnish. It is covered with a transparent

eealions/

acerate tape. Type number and data regarding resist-
ance is shown on each coil.

The coil is equipped with a front spool head having a
flac side, which locks the entire coil in place against the
heelpiece, preventing it from turning or becoming
loose. The screw holding the coil in place is equipped
with a split type lockwasher. Coil voltage ranges from
1.5 volts to 60 volts d.c.

This relay can be furnished with contacts either of 18
gauge silver, rated one ampere, 50 watts, or of 18
gauge palladium, rated 2 amperes, 100 watts; normally
open, normally closed, or double throw; and with any
number of springs up to and including 12. Contact
springs are made of nickel silver to the user’s specifica-
tions, and the contacts are over-all welded to these
springs by a special process.

Spring bushings are made under a special process—
designed, constructed, and attached to the springs so
that the small springs used on this relay are not weak-
ened, thereby assuring uniformity of relay operation
and long life.

All metal parts of this relay are specially plated to with-
stand a 200 hour salt spray test. For high voltage a
special Bakelite insulating strip can be supplied be-
tween pile-ups. Like all Clare Relays, this Type K d.c.
Midget can be “custom-buile”” to meet specific require-
ments.

Our engineers will be glad to *‘custom-build” the relay
that meets your requirements. Write us regarding your
problem. Ask for the Clare catalog amf data book.
C. P. Clare & Co., 4719 Sunnyside Avenue, Chicago,
Illinois. Sales engineers in all principal cities. Cable
address: “CLARELAY”.

CLARE RELAYS

"Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use
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No incentive could be devised to induce greater effort in the

design of electrical insulation than that which is now reflected
in the production of TURBO eledrical insulation.

Our military machines and equipment—ijust as it has been in
industrial applications heretofore—suffices to emphasize “this

job that must be done well”.

The complete and diversified TURBC line includes a specific
insulation for every requirement—electrical and mechanical.
Inquiries pertaining to insulation problems are invited.

VARNISHED GLASS TUBING

Resistant to exiremely hich heot, is
perfectly suited for heavy duty oper-
ating conditions,, confined areas where
ventilation is at a minimum, and other
similar applications.

WIRE IDENTIFICATION MARKERS

To mzet rigid ordnance specifications,
are available in any size, length or
color, with any marking. Made of
standard TURBO tubing, thereby con-
servir.g the use of critical materials such
as rusber, metal, vinlyte, etc. Non-pro-
jecting, snug-fitting.

FLEXIBLE VARNISHED OIL TUBING
Resistant to deteriorating influences and
meeting the diversity of requirements
essential to withstand general break-
downs, moisture absorption, acids, al-
kalis, etc.

EXTRUDED PLASTIC TUBING
Incorporating the most advanced devel-.
opments of the plastic art as applied to
electrizal insulation. Especially ap-
plicab e to conditions wherein embrit-
tlemert from the effects of sub-zero
tempe-atures must be met.

WILLIAM BRAND & CO.

276 FOURTH AVENUE, NEW YORK, N.Y.

325 W. HURON STREET, CHICAGO, ILL.

Vamished oil tubing, Ssturated Sleeving, Cambric, Cloths and Composites
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WORLD CONCEPTS ARE CHANGING

With the world map projected from over the North Pole, we see Seattle
some 5,000 miles nearer to Calcutta and all of Asia and Europe as our next
door neighbors. The World is unchanged . . . it is our concept that is new.

Polar flying is changing our concepts of distance. So it is with every ad-
vancement in science. l1 alters oar viewpoint and reflects itself in our daily
lives. Electronics is one of the great scientific developments of our time.

The post-war world will be an age of electronics . . . new ways of living in
which our industries, our communications, our transportation and even
our personal activities and pleasures will be affected. Manufacturers who
will produce the machinery, the goods and the equipment we will buy and
use will have to think in terms of electronics to meet our new concepts.

ﬂf% W TUNG-SOL looks forward to peacetime uses of the transmitting, receiving
», and amplifying electronic tubes that we :ure now making for our govern-

ment. We will be glad to share onr experience and knowledge with manu-
R A D I O T U B E S facturers who wish to incorporate electronics as part of their product. Qur

advisory stafl of research engineers is at your service.

TUNG-SOL Lamp woORKs INC., NEWARK, N, J., Soles Offices: ATLANTA, CHICAGO, RALLAS, DENVER, DETROIY, LOS ANGELES, NEW YORK
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND THERMAL SWITCHES
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Smallest CAPACITOR

MOISTUREPROOF

BAKELITE
RESINOID
IMPREGNATED

\

BAKELITE \

SHid \‘ \ \\
W

A proud achievement . . . , after
years of research for a small
moisture-proof paper capacitor

. Dumont engineers have
scored a signal victory by per-
tecting a water-tight seal that
is definitely moisture-proof. Con-
clusive tests - of many samples
show LESS THAN 1 Y
CHANGE IN LEAKAGE RE-
SISTANCE after 150 hours in

water,

® Dumont moisture-proof ca-
pacitors, in all types of
radio construction, are be-
ing used in radio equip-
ment serving our armed
forces and governmental

LESS THAN
19 CHANGE
IN AVERAGE there.
LEAKAGE . g
RESISTANCE Samples on Request
AFTER 150 HRS. ‘Y 3
IN WATER

agencies here and over

ELECTRIC CO.

MFR'S OF
CAPACITORS FOR EVERY REQUIREMENT

34 HUBERT STREET NEW YORK, N. Y,
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LORD MANUFACTURING

DESIG)

BONDED RUBBER

for use of ...

LORD MOUNTINGS

Radlo Transmitter and Receivar

SUPPORTED MEMBER SKETCH 2
SKETCH ¢t

SAFETY STOP
WASHERS CLEARANCE HOLE

/éx’m )
b

IMPOSED LOAS

SUPPORTED ?
MEMBER

L0AD END.

272

SAFETY STOP WASHER'
SUPPORTING MEMBER
L CLEARANCE NOLE —]

MOUNTINGS SHOWN UNDER RATEO LOAC

TANDARD Lord Shear Type Bonded Rubber Plate Form

Mountings are made in four sizes, and in the following shapes;
round, square, diamond, and holder type. Load capacities range
from a few ounces up to 300 pounds. Lord Mountings absorb
shock, isolate vibration and minimize all noise translated
through solid conduction.

Ilustrations show typical methods of installation and appli-
cation. To install Plate Form Mountings as shown in sketches 1
and 2, provide recessed hole 1/32'* larger than rubber diameter
for clearance. Drilled, punched or tapped holes should be pro-
vided for fastening square or diamond shaped mountings.

Sketch 1 shows a Plate Form Mounting fastened to the
supporting member and the supported member is attached to the
center sleeve of mounting.

Sketch 2 shows the fastening made to the supported member,
the supporiing member being fastened to the center sleeve of the
mountng. Stop washers at each end of the mounting form an

PLATE FORM MOUNTINGS

TYPICAL INSTALLATIONS OF LORD PLATE FORM MOUNTINGS ———

LOAD END

Rubber Section Rating

il S o

1" l 1 to 4 lbs.

SUPPORTED WS o
1% | 2 to 12 lbs.
A3k T = J

Pz | et

i B 1 2%" | 120 t0 310 Ibs.

IT TAKES RUBBER IN SHEAR TO

- el T

COMPANY .

PLATE FORM

HOLOER TYPE

Diameter of Normal Load

o o il Maximum load capacities

range from 100%7 to 2003
higher than normal rating.

HOUNTING SKOWE URDER RATED LOBD

interlocking system _of metal, providing safety and preventing
undue movement under shock loads.

Sketch 3 illustrates the general method of application and
installation for the Holder Type Mounting. To install this mount-
ing, it is necessary only to provide means of attachment to sup-
porting member and in some cases, clearance for the center
bolt in the supporting base.

The center sleeve of a// Lord Plate Form Mountings can be
tapped to any standard tapping specifications, where it is found
to be inconvenient to use golts, as shown in illustrations. The
selected method of attachment depends entirely upon individual
assemblies, those shown in sketches being indicative only. Lord
Shear Type Mountings can be used in either a supporting or a
suspension position with equally satisfactory results.

Complete information on dimensions, load ratings and
methods of installation are contained in our Bulletin 104.
Send for your copy.

ABSORB VIBRATION

="

TUBE FORM MOUNTINGS

. . ERIE, PENNSYLVANIA

FRACTIONAL H. P.
AEXIBLE COUPLINGS

Originators of Shear Oype Bonded Kubber Mountings

SALES REPRESENTATIVES + NEW YORK, 280 sadison Ave, *

CHICAGO, 520 N. Michigan Ave.

DETROIT, 7310 Wocdwoard Ave. * BURBANK, CAL., 245 E. Olive Ave.
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They make things HOT !

'dnd keep them COLD!I

Jim and Jane are hzavy users of springs — in the mackines
they run in war plants — and in the appliances they use at
home. The engineering skill that made these mechanisms
so dependable is doubly appreciated today, when many
civilian goods are off the market for the duration. Mechan-
ical action usually relies on springs — and in the degree that
these springs have bzen carefully designed lies the success or
failure of a mechanism. It is impertant now — it will be
increasingly important when engineering talents return to
peace-time developmznts.

WALLACE BARNES COMPANY

DIVISION OF THE ASSOCIATED SPRING CORPORATION
BRISTOL, CONNECTICUT
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Here is vite Assurance
For Electrical Equipment

Nlany insulating materials induce corrosion in copper - "
wire which progresses to a point where the wire breaks. S~
Always serious, this problem becomes critical under
wartime conditions . . . a “‘built-in’ hazard that must be

eliminated from military (and industrial) equipment. Celanese Celluloid Corporation, a division of Celanese

LUMARITH does not promote corrosion and is resist-
ant to electrochemical oxidation which causes corro-
sion in copper wire.

Coil forms and bobbins made entirely of LUMARITH
—or of other materials covered with LUMARITH foil—
eliminate the source of copper wire corrosion in many
electrical devices. An extremely important application
- - - but a mere scratch on the surface of the possibili-
ties of LUMARITH as insulation in electrical equipment.
For LUMARITH has excellent electrical properties; high
dielectric strength; high resistivity.

Corporation of America, 180 Madison Ave., New
York City. Representatives: Cleveland, Dayton, Chicago,
St. Louis, Detroit, Los Angeles, Washington, D. C,,
Leominster, Montreal, Toronto, Ottawa.

CELANESE
CELLULOID
CORPORATION

A DIVISION OF CELANESE CORPORATION OF AMERICA
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RADIO
RECEIVER AND TRANSMITTER CHASSIS
FOR Your APPLICATION

SMALL: — Various types of Receivers and Transmitters require a space only 7" wide, 105"
deep and 715" high.

PERFORMANCE: — Receivers with 1 microvolt sensitivity, high selectivity with a band width of only
16 KC at 30 DB down. Tunable, multi-channel erystal controlled or combination
models available.

Transmitters with up to four crystal controlled channels, built-in antenna match-
ing network, 20-25 Watts power output with 100% modulation capability on
phone. 10 watt model with power supply on same small chassis also available.

VERSATILE: —Operation on 6, 12, 32, 110 volts DC; 117 volts AC or various DC-AC combina-

tions. Dynamotor or Vibrator power supplies available for operation of transmitters
and reccivers.

Series 6 tunahble receiver. 2 band Under chassis view Series 6 tun- Series 6, five channel fixed tuned
inodel illustrated, range able receiver. receiver, Model illustrated not
550-4000 K.C. crystal controlled.

Series 20, 4 ehannel 1600-6000 KC, Under chassis view Series 20
20 watt transmitter. transimnitter.

* * * * *

KAAR ENGINEERING CO.
PALO ALTO, CALIFORNIA
Manufacturers of High Grade Mobile and Central Station Radiotelephone Equipment
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" INSULATION

ELECTRICAL = ‘aEEnOnn".
INSULATION

WE'LL MEET THEM!

Mitchell-Rand the “Insulation Headquarters” is a title
well earned . . . the result of 54 years service to the
Electrical and Electronic Industries during which time
countless formulas for Waxes and Compounds, Var-
nished Tubings, Insulating Varnishes, etc., were devel-
oped for the expanding services required of electrical
insulations.

Today as always M-R Electrical Insulations take the
cares out of your insulation problems . . . You name
your requirements and M-R will meet them.

FREE FOR THE ASKING!

Write today for your Free Card of Varnished Tubing with
samples ranging f-om size 0 to 20 to fit wires from .032 w0
.325 inches . . . other valuable aids, are the M-R Guide Book
of Electrical Insu.ation . . . the Wazll Chart with reference
tables, electrical symbols, allowable capacities of conductors,
dieletric averages, thicknesses of insulating materials and tap
drill sizes . . . and the M-R Wax and Compound Guide Book
. they are full of valuable information . . .

// WRITE TODAY ON YOUR COMPANY LETTERHEAD!

*/ MITCHELL-RAND INSULATION COMPANY, INC.
gs1.18%  51=-A MURRAY STREET COrtlandt 7-9264 NEW YORK, N. Y.

Fiberglos Varnished Yape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Yarnished Tubing
Insulating Papers and Twines Fiberglos Braided Sleeving Asbestos Sleeving and Tape

Cable Filling ond Patacad Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing

Friction Tope and Splice Impregnated Yarnish Tubing Varnished Combr ¢ Cloth and Tape

Transformer Compounds Insulating Vornishes of all types Mico Plate, Tape, Paper, Cloth and Tubing
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Protection of sensitive radio parts against the paralyzing

destructive forces of tropical high temperature and high humidity
no longer need trouble you. Westinghouse engineers have co-
operated with many designers to work out a variety of solutions,
of which the accompanying illustrations are typical examples.
Perhaps these are directly applicable to your problem; or it may
be that yours is completely different. In either case, trained and
experienced Westinghouse representatives are ready to help
you; call them today. Westinghouse Electric & Manufacturing

Company, Dept. 7-N, East Pittsburgh, Pennsylvania. J-94560

Solder-seal Prestite bushings for
hermetically sealed transform-
ers and condensers.

Motor blower for circulating air
within radio transmitter, for
tropical secvice.

=N
g 2 - (I‘.\

4
&y o
-

Space heater and thermostatic
control to maintain air tempera-
ture within the transmitter above
the dew point,

VVestinghouse

PLANTS IN 25 CITIES...OFFICES EVERYWHERE
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@eliveries of National Vulcanized Fibre
and Phenolit>= are confined to products
necessary to the War Effort. However, it is
our sincere desire to meet the demands of all
of our customers and to serve them to the
fuil extent of the hmitations placed upon
us. You can depend on our doing this.

NATIONAL Provides Its Customers
with Fabricating Data They Can Use

JHENOLITE WAR production demands and shortages of skilled man-

aminsted SARELITE

power have necessitated the use of inexperienced hands.

In the training of these workers, valuable time can be saved
if you are provided with easy-to-understand technical data.
We are in a position to provide you with technical bulle-

tins which show in a clear and practical way the correct

can profitably use these technical

Books. Write ies on your . . .
swmpan){ﬂ;e::f S Further, our engineers will be glad to work with your pro-

fabrication methods for National Fibre and Phenolite.

duction men on any National Fibre or Phenolite fabricating
problem. Write or call us.

NATIONAL VULCANIZED FIBRE CO.

WILMINGTON DELAWARE
Offices in \ "9 Principal Cities




TlWlﬂH TUBES |

Wherever our boys are fighting, Taylor Tubes are
daily proving their reliability, efficiency and extra
stamina. In many battle positions they operate
twenty-four hours a day — providing the power
to help keep essential communications going
through —delivering the same dependable service
that established and maintained Taylor’s peacetime
reputation for high quality tube performance.

Taylor factories are turning out more tubes than
ever before —supplying them where needed for
the all out Victory program. After V Day, the same
quality Taylor Tubes that are meeting today’s
urgent demands will provide ‘*‘More Watts Per
Dollar'’ service for all.

YTRANSMITTING \ELECTRONIC
VRECTIFIER VINDUSTRIAL

146
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MANUFACTURED TO SIGNAL CORPS SPECIFICATIONS

(as of May 15, 1943)

This is only a partial list of Eby products and services:
Signal Corps Part No. EBY Part No. i _ Name or Description B
TM-109 45 Admiral Binding Post
This list is necessarily incomplete. TM-139 45-Spec. Admiral Binding Post 17 Stud
It does, however, represent those i L I o Couptisl Riuling Dost
TM-145 13 Sergeant Binding Post
tvpical components which the Eby TM-145-A 13D - Sergeant Binding Post
organization is supplying to leading TM-146 14 Sergeant Binding Post ]
manufacturers of electrical and com- EMLLIEA LY — Sexgsenlih g T
TM-149 B 14-Spec. Sergeant Binding Post 7% Stud
munications equipment. TM-150 12 Buddy Binding Post
TM-152 32 N Junior Binding Post
Major and Sub-Assemblies TM-175 ] 75\ Teleposts
TM-176 TM-176 Special Binding Post
EbV hasa thorough]y organized pro- TM-186 14RC o Sergeant Post with Rubber Cap
duction department capable of turn- TM-195 95V . Telepost
ing out any desired quantity of com- I‘__—lei::: e —————;:"B == :::elB:: . Sergeant Binding Post
plete or partial assemblies to rigid TM-198 _j '_ 08 —_ " Srmolg) e Plee Se,.gmnz_p(,i{
specifications. Our facilities have L LT S— ) FE— _ Sergeant 00
; TM-215 12E Buddy Binding Post
been integrated to meet the demand M8 6a1s 3 Metal Terminals
for basic engineering and produc- T™Mf1 6549 ~ Metal Terminals -
tion control, so that full responsi- TM-168 6550  Metal Terminals R
; : ; . TM-184 TM-184 Terminal Board
bility is carried through in every de- Tsees Terminal Board
tail. We will be pleased to discuss TS-562 ) __Terminal Board -
speciﬁc problems with you. MC-162 ~ MCa6e Earphone Cushions
MC-163 - ~__MC-163 Connector Clamp
Additional copies of this sheet will JKe+  JK* dack S
S0-92 50-92 9 prong Plug
be sent upon request. 8 _ ___PL-P59 h : —}M ] —
PLP&l _____ PLPal Pug
PLPet __ PLP6 Pl -
PLooA  PLsoA  Pwg
H U G H H | PL1T7 I o 7= L S i S —
g PL-181 PL-181 _ Plug -
PLise pLiss  Pug
P Peo  Meadet
BDs7A  BDs7A  Switchbod
e Mem  Comectr
INCORPORATED ms—_ - —__ BX-13 ] ~_Tunction Box -
18 W. CHELTEN AVE. psss Wses 0 Hewdsets
PH"_ADEI.PHIA PA }IS-38 "5—38 | Hendsets
! - T-44 ___Tﬁ_____ - __ Microphone
Write today for prices and delivery schedules.
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Soup to nuts

Ucinite offers you all the advantages of dealing with a completely self-contained
unit. We do our own tabricating, plating, heut.—treating and assembling. If we need
a new tool for a job we can make it ourselves. Or, if you should say, ““I want a
part to do so and so,”" we have the engineering talent to start from there to develop

and produce it.

Ceramic sockets are a Ucinite specialty. We make octal mounts, ring mounts, flat

types (as illustrated) and many special kinds for various purposes.

Specialists in RADIO & ELECTRONICS

The UCINITE CO.

Newtonville, Mass. CERAMIC SOCKETS - BANANA PINS &

LAMINATED BAKELITE ASSEMBLIES

Division of United-Carr Fastener Corp. JACKS . PLUGS . CONNECTORS . ETC.
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FOR THE BIGGEST JOB IN THE WORLD!

WHETHER it'’s a simple strand of wire or a cathode ray tube, we at
Philips have only one standard that merits the O. K. of our electronics
engineering experts. That standard is perfection.

Today, our O.K.’s contribute towards the biggest job in the world. Today
Victory is our primary and exclusive concern.

14 1 4 v

Manufacturers for Victory —Cathode Ray Tubes; Amplifier Tubes: Rectifier
Tubes; Transmitting Tubes; Electronic Test Equipment; Oscillator Plates;
Tungsten and Molybdenum in powder, rod, wire and sheet form; Tungsten
Alloys; Fine Wire of all drawalle metals: bare, plated and enameled:
Diamond Dies.

X-Ray Apparatus for industrial, research and medical applications.
(Philips Metalix Corporation.

-

‘ NORTH AMERICAN PHILIPS COMPANY, INC.

Eleclionde Reseaich and (]'emr/l/unml

Factories in Dobbs Ferry, N.Y.; Mount Vernon, N.Y Philips Metulix Cory.. ); Lewiston, Maine (Elmet Division

ELECTRONICS — June 1943




ZIRCONIUM IS A “GETTER” AND A “GIVER”

In the cluteh of an emergency,
Zirconium convincingly proved its
cfficiency as a “‘getter” or absor-
bent for gases in radio tubes. But
it also gave to these tubes benefits
not entirely hoped for. Zirconium
metal powder, sprayed on molyb-
denum plates, approaclhes the long-
sought perfect “black body” with
resultant high heat radiation. Thus
Zirconium makes possible smaller

transmitting tubes and longer tube
life. Now, in asddition to Zirconium
metal powder, Foote offers Ductile
Zirconium for tube elements. Duc-
tile Zirconium is not only an active
*“‘getter” but it also reduces secon-
dary electron emission. It may be
formed, welded or machined from
rod, sheet, wire, or woven screen.
You are invited to write for infor-
mation on experimental quantities.

hats
Cookin

Americans have an exhaustible desire to
know what’s “on the fire” and how it will
affect them. This fifth freedom of foretast-
ing the future has of necessity been curbed
by war restrictions. But it’s sufficient to say
that interesting developments which will
affect scores of industries have been and are
being produced in the Foote laboratories.

Every day, with a broad scope of experi-
ence behind them, Foote researchers are
finding or helping others to find newer, bet-
ter ways to put ores, minerals, metals and
chemicals to work.

[t is definitely possible that Foote prod-
ucts, processes, or research can benefit you.
We are anxious to put our experience and our

facilities at your disposal — if you’ll write.

MINERAL COMPANY

A Srgw Abead

PHILADELPHIA

o ASBESTOS « EXTON, PENNSYLVANIA
Home Office: 1609 SUMMER STREET, PHILADELPHIA, PA.
West Coast Representative: GRIFFIN CHEMICAL CO., San Francisco, California

English Representative: ERNEST B. WESTMAN, LTD., london, England

17 sl Qvas
aond Chemeass
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DOUBLE
DUTY

with the

A.C. VCLTMETER SWITCH WITH COVERS REMOVED
AND HANDLE IN NO. 3 POSITION

YPE R-2 ROTARY INSTRUMENT SWITCH

ler-Smith’s Type R-2 instrument switches multiply the
rtime usefulness of scarce electrical instruments. For
mmple—One meter can be used to read a multitude of
jous voltages merely by turning a Type R-2 rotary
itch to the proper position. These single break, direct-
ing type switches are used on all types of instrument
nsfer for voltage and current coils, with each unit of
switch taking care of 2 circuits.

2 body of each switch is of unit construction and uses
wulded bakelite as a housing for the contacts. Moving
i stationary contacts are brass, silver-plated. Contact
faces are silver buttons, riveted to contact arms. Com:-
sssion springs assure good contact pressure.

selection of suitable cams, switches can be built up
any number of applications. Both poles in the same
it can be open, closed, or one open and one closed in
y position. This minimizes the number of units re-

ired and reduces the cost of switches for special
plications.

SINGLE BREAK SWITCH
WITH TWO CIRCUITS PER UNIT

All connections are easily made

and match the terminal wiring for
other switch board apparatus

Stationary Contacts

/| /

Silver to silver button contacts

ure low resistance and long life

Moving Contacts

Octagonal Shaft

i

Cam

ROLLER-SMITH COMPAN

APPLICATIONS

AMMETER SWITCHES

The ammeter switches are arranged to connect instruments to any
phase without opening the secondary circuit of the current trans-
formers. The arrangement is such that cne set of contacts are com-
pletely closed before the second set are opened. This is to insure
that the current circuit is not interrupted.

VOLTMETER SWITCHES

These swilches are arranged to connect the voltmeter to the individual
circuit of which the voltage is to be read. For potentlal coil transter
one set of contacts are completely opened before the second set close
in order to prevent a short betwen circuits. Since the contacts are
held open by the cams there is no danger of accidental short circuits.

FREQUENCY METER SWITCH

This switch connects the frequency meter to one circuit only. In order
to use one frequency meter on several circuits a separate switch is
required for each circuit.

WATTMETER, POWER FACTOR METER AND
REACTIVE FACTOR METER SWITCHES

These switches connect the Instrument transformers of any one poly-
phase circuit to the proper instrument by means of a suitable com-
binutior of voltage and current contacts. A separate switch is
required for each polyphase circuit. Power factor meter switches
can be used for reactive factor meters by using a suitcble marked
nameplate.

Write for Bulletin No. 7140

This bulletin is virtually a
textbook on instrument and
control switches. It includes
complete technical data for all
Type R-2 rotary switches; 33
diagrams of connections and
switch developments and many
application recommendations.
Send for your copy today!

TYPE §.;
_ROTARY
e “ 8L SWITCHES

BETHLEHEM,

PENNA.




She’s only been on the job a short time, burt she's already doubled the output

of the man she replaced . . . the big bruiser who struggled with slotted-head

screws and had the scars to prove it (both on himself and his work). All because
her department chief had changed to American Phillips on all screw assemblies
when he began to hire women workers. Now, with a Phillips driver and Ameri-
can Phillips screws . . . which fic together in a straight-line unit that can’t twist
apart in driving . . . she sets every screw-head up tight and plumb level with the
work-surface, without a burr on the screw-head or a mark on the work.

Apart from the ease and rapidity of upgrading women workers, this depart-
ment chief had other good reasons for changing to American Phillips Screws:
He can readily get any type and size. He knows that every shipment runs uni-
formly true to American’s high quality standard. And he knows he can get the
industry’s most advanced engineering and research service to help him on any

fastening problem. So he . . . like all others who once try American Phillips
Screws . . . will always use them from now on.

AMERICAN SCREW COMPANY

nd
providence, Rhode Isla
— e
DETRO'T
Bldg.
o 5-267 General Motors

589 E. llinois Stree!

152

4-winged driver and tapered recess cut
assembly time and costs S0% . .. give
cleaner, strovger fustemings
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PRECISION CES TUBE CO.

SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE
3824-26-28 TERRACE STREET . PHILADELPHIA, PA.

Factory:

AITRCRATFT

ate of Climb, Alr Speed and similar Air

INSTRUMSINTS . ELECTRONIES

Piacise. Instiuments, vitel o all Communic . Matal Shielded Wire = lssuied wires

cahions. must depend upona:cnralely mode, d with Seamle: puinun of Caopes

positively balanced Pointer Tubing. Todcy ":‘s' ":

Pucmon Tube Company supglies lhl- hi :‘ ; 3 : ;'
Poin® A

at R e wid

e¥:land. There must be o re

Geographically and mechanically men todoy are more fully aware of
“sphericol importance” than ever before.

New concepts of spherical distances are reshaping world strategy and
geogrophy —but of most importance is spherical accuracy upon which the
lives and destinies of oll nations —all men—depend.

We at Precision Tube Co. are specialists in spherical accurccy. Alu.
minum, brass, copper and nickel -tubing manufactured to close
tolerances. Metal Shielded Wire for electronic and -Radar devices.
Precision Tubing for electrical instruments of all types.

Our facilities and engineering department are at yéus-disposal.
S

’4’&

<

BRANCHES IN ALL PRINCIPAL CITIES SALES DEPT. 2957 214%™ ST, BAYSIDE, L.I., N.Y




RES/ISTORS IN THE AIR

In the new Bendix RT A-1B two-way telephone for air-
craft and ground station service, W ARD LEONARD,

wire wound vilreous enamel resistors are used.

To quote from an article in March 1943 FM Maga-
zine by Mr. R. B. Edwards, Bendix radio engineer,
“Aircraft radio apparatus design might be described
as the radio engineer’s delight, for no restrictions are
put upon the designers ingenuity in using the best he
can find in materials and methods to assure absolute
dependability.”

WARD LEONARD RESISTORS are buil
10 withstand heat, moisture, vibration and other
adverse operating conditions. The line covers a
wide range of types, sizes,
ratings, terminals, mountings
and enclosures. Let us send
you bulletins describing re-
sistors of interest to you.

e

WARD LEONARD ELECTRIC COMPANY, 32 SOUTH ST., MOUNT VERNON, NEW YORK
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But the use of Ward Leonard Resistors is not confined
to communications. You find them used by the Army,
Navy and by industry for every purpose where de-
pendable resistors are required to operate under most
difficult conditions.

Ward Leonard Engineers are at the service of every
manufacturer of equipment using resistors. They will
gladly suggest the resistor from the Ward Leonard
line that will not only give you the best possible serv-
ice but will be best adapted to the conditions of
assembly.

RELAYS - RESISTORS - RHEQSTATS

Electric control (WL) devices since 1892.

June 1943 — ELECTRONICS




THERE'S A G-E ELECTRONIC TUBE

FOR EVERY INDUSTRIAL NEED

® Countless thousands of electronic tubes
are in service today in war industry.

* Some applications of G-E electronic tubes
greatly simplify industrial processes that
once were complex. Some are cutting opera-
tion costs. Some save materials, decrease
lost time, measure distances, count opera-
tions or parts, detect flaws, check dimensions,
safeguard workers, weld metals, heat mate-
rials, convert current, control motors.

e Of all the industrial uses for electronic
tubes, the five outstanding ones today are for
resistance welding, power conversion, induc-
tion heating, motor control, and phototube
applications such as counting, sorting, and
grading. General Electric pioneered in de-
veloping the special electronic tubes required
for these operations. And G-E research and
engineering developed much of the auxiliary
apparatus and technique of its use to the
present state of perfection.

\qf\'\\rov-
jectron!c
achines

jube, 2"

0’
\o suppl 9°€ .

¢ Itis the purpose of the G-E electronic tube
engineers to aid any manufacturer of elec-
tronic devices in the appL‘ication of tubes.
General Electric, through its nation-wide
distribution system, is also prepared to
supply users of electronic devices with
replacement tubes.

Electromics Department, General Electric, Schemectady, N. Y,

GENERAL @ ELECTRIC

N
SEE FOLLOWING PAGES FOR G-E ELECTRONIC TUBES AND DISTRIBUTORS
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G-E ELECTRONIC TUBES FOR INDUSTRIAL USE

PHANOTRONS —gaseous-discharge rectifier tubes

AL

)

CATHODE PLATE Temp. Range Shipping
No. of Avg. Ask for
Pt Electrodes Volts Amp. {’)(e)al‘(ks fl\)tenarl: Aml;' Me?g::ys.eg \Kielfgi-' Thbe-Buiiadie
GL-866A/866 2 2.5 5 10000 1 0.25 40— +5 3 GET-966
FG-190 3 2.5 12 175 5 1.25  —20— +60* 6 GET-982
GL-872 2 5.0 10 7500 5 1.25 40— +5 3 GET-917
GL-872A 2 5.0 6.75 10000 5 1.25 40— +5 3 GET-745
FG-32 2 5.0 4.5 1000 15 2.5 30—80 6 GET-981
20000 2.5
GL-869B 2 5.0 18 { . 5000:} 15 { s.oz} 35— £5 6 GET-964
FG-280 2 5.0 10 1000 40 6.4 40—80 3
FG-104 2 5.0 10 3000 40 6.4 40—80 9 GET-733
GL-857B 2 5.0 30 22000 40 s.o1 30—40 914 GET-745
10.0
FG-166 2 2.5 100 1500 75 20 20—60 9 GET- 735
! Quadrature operation.
L 3 * L]
THYRATRONS —grid-controlled gaseous-discharge rectifier tubes
CATHODE PLATE Starting Temp, Range Shipp!
No. of = Avg. : Ask for This
DPeNo Bleciodes o, amp.  bolk Kok Amp (Oud  Condemsed” Welght At ferTh
GL-2051 4 6.3 0.6 700 0.375 0.075 Neg. 3 GET-984
GL-2050 4 6.3 0.6 1300 0.500 0.100 Neg. 3 GET-984
FG-178-A 3 2.5 2.25 500 0.500 9.125 Neg.  —20— +50* 3 GET-618
FG-81-A 3 2.5 5.0 500 20 05  Neg  —20— +50* 3 GET-465
FG-98-A 4 25 5.0 500 2.0 0.5  Neg. —20— +50* 3 GET-743
FG-97 4 2.5 5.0 1000 20 05 Var. 40—80 3 GET-743
FG-17 3 2.5 5.0 2500 20 05 Neg. 40—80 3 GET-428
FG-154 4 5.0 7.0 500 10.0 25  Neg.  —20— +50* 6 GET-743
FG-27-A 3 5.0 4.5 1000 10.0 2.5 Neg. 40—80 6 GET-428
FG-33 3 5.0 4.5 1000 15.0 25  Pos, 35—80 6 GET-435
FG-57 3 5.0 4.5 1000 15.0 25  Neg. 40—80 6 GET-425
FG-67 3 5.0 4.5 1000 15.0 2.5  Var. 40—80 6 GET-438
5.0 4.5 1000 15.0 25  Var. 40—80
FopH 4 {fs.s 5.0 1000 400 05  Var 40—80} ¢ SEB- 748
GL-429 4 5.0 10.0 1000 400 30  Var 50—70 9 GET-962
FG-105 4 5.0 10.0 1000 40.0 6.4  Var. 40—80 9 GET-994
FG-172 4 5.0 10.0 1000  40.0 6.4  Var 40—80 9 GET-619
FG-41 3 5.0 20.0 10000 75.0 125  Neg. 40—65 9 GET-436
GL-414 4 5.0 20.0 2000 1000 125  Neg. 40—80 9
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* These tubes are inert-gas-filled, and the tem

over which the tubes will operate.

perature ratings are expressed in terms of the ambient temperature range
t These ratings apply only when the tube is used for ignitor firing.

PLIOTRONS —grid-controlled high-vacuum tubes

Control
Types

PJ-21

PJ-7

PJ-8
Special
Purpose

FP-54
FP-62

Therapy
Types

FP-285
FP-265

Power
Triodes

GL-851
GL-8002
GL-8002R
GL-891R
GL-889
GL-889R
GL-891
GL-207
GL-892
GL-893
GL-893R
GL-862
GL-898

No. of
Electrodes

3
3
3

CATHODE
Volts Amp.
4.5 1.1
4.5 1.1
4.5 1.1
2.5 0.09
4.5 1.48
10 3.25
10 5.20

for high-frequency heating.

WWWWWwWwwWLwWwwWwwww

15.5
39.0
39.0
60.0
125.0
125.0
60.0
52.0
60.0
183.0
183.0
207.0
207.00

PLATE

Max. Shipping
Max. Max. Dis. Warts Mu. Weight
Volts Amp. in Lb.
350 7.5 3 3
350 0.040 10 30 3
350 0.040 10 8.5 3
6 0.0060 Low grid-current 9
measurement tube
112.5 0.010 For gas-pressure 9
measurements
Max. . Max. Mu Shipping
Input  Dis.Watts . We. in Lb.
1350 0.200 270 100 12 (]
1500 0.200 300 160 75 6
Max. Type Shipping
Dissip. Mu. of Weight
Watts Cooling in Lb.
2500 1.00 750 20.5 . 9
3500 1.00 1200 20.5 Water
3500 1.00 1200 20.5 Air 15
10000 2.00 4000 8 Air 90
8500 2.00 5000 21 Water 9
8500 2.00 5000 21 Air 52
12000 2.00 6000 8 Water 9
15000 2.00 10000 20 Water 9
15000 2.00 10000 50 Water 9
20000 4.00 20000 36 Water 27
20000 4.00 20000 36 Air 290
20000 10.00 100000 45 Water 175
20000 10.00 100000 45 Water 175

Ask for
This Bulletin

GET-496
GET-492
GET-493

GET-484
GET-485

Ask for
This Bulletin

GET-738

GET-990

Ask for
This Bulletin

GET-504D
GET-960
GET-961
GET-914
GET-765
GET-958
GET-913
GET-763
GET-916
GET-766
GET-959
GET-919
GET-767
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KENOTRONS —high-vacuum rectifier tubes

T
3 No. of CATHODE PLATE Shipping b &
' Type No. Electrode Peak Peak Weigh T
m P " Volts Amp. V(cﬁts A:nlp. inmlfzb.t This Bulletin
i@ FP-400 2 4.0 2.25 100 0.025 6 GET-746
! GL-411 2 10 14.5 100000 0.3 9 GET-734
KC-4 2 20 24.5 150000 1.0 9 GET-734
*
IGNITRONS —high-peak-current, pool-cathode tubes
MAXIMUM RATINGS
Welding Corresponding Maximum Corresponding Shipping Ask for
Control Kva, Average Anode  Average Anode Kva, Type of Wetght This Bulletin
Types* Demand Current Current Demand Cooling in Lb.
] Amperes Amperes
GL-415 300 12.1 224 100 Water 6 GET-968
? FG-271 600 30.2 56.0 200 Water 12 GET-967
FG-235-A 1200 75.6 140 400 Water 16 GET-967
FG-258-A 2400 192.0 355 800 Water 45 GET-967
* Ratings are for voltages of 600 volts rms. and below. Ignitor requirements for
all welding-control types are 200 volts and 40 amperes.
Powe MAXIMUM CURRENT Shippi TR
Re::l'ﬁrer D-c Volss Peak Average Average Amp. gypf of ‘x;flpgll?t‘ Thlsseulohratln
Typest Amp. Amp. 1 Minute COTIng| in Lb.
GL-427 125 30 5 . g i 3
300 1800 300 400
FG-238-B 600 1200 225 300 Water 35 GEA-3565
300 900 150 200
FG-259-B 600 600 100 133 Water 22 GEA-3565
t Typical ignitor requirements for power-rectifier ignitrons are 75-125 volts, 15-20 amperes.
Maximum requirements are 150 volts, 40 amperes.
PHOTOTUBES —light-sensitive tubes
Cathode Sensitivity in Window Shipping
Gas or Anode ¢ Max. Amb. P Ask for
TreNes Vicwm QRS Vele Miagmemes  Am® MpAnt e rlBlian
PJ-22 Vacuum Caesium 200 14 0.9 50 3 GET-742
PJ-23 Gas Caesium 90 50 0.9 50 3 GET-742
FJ-401 Gas Rubidium 90 0.9 50 3 GET-742
FJ-405 Vacuum Sodium 200 0.75 50 6 GET-742
GL-441 Vacuum Caesium 200 45 0.9 100 3 GET-742
GL-917 Vacuum Caesium 500 20 0.9 50 3
GL-919 Vacuum Caesium 500 20 0.9 50 3
GL-921 Gas Caesium 90 100 0.38 50 3
GL-922 Vacuum Caesium 500 20 0.38 50 3
GL-923 Gas Caesium 90 100 0.43 50 3 GET-983
GL-927 Gas Caesium 90 75 0.4 50 3
GL-929 Vacuum Caesium 250 45 0.6 100 3 GET-983
GL-930 Gas Caesium 90 100 0.6 100 3 GET-983
GL-931 Vacuum Caesium 1250 2.3x108 0.25 50 3
iLOW TUBES —cold-cathode tubes for use as voltage regulators
. Operating OPERATING CURRENT,
Starting Supply Vol MILLIAMPERES Shippi Ask 1
Type No. Voltage. D, Wit D Weinlh.  This Bulletin
L Approx. Min. Max.
GL-75-30 105 75 5 30 3 GET-985
GL-874 125 90 10 50 3 GET-985
GL-105-30 137 105 5 30 3 GET-985
GL-150-30 180 150 5 30 3 GET-985

ALLAST TUBES —resistor-type tubes used to

maintain a constant average current

VOLTS AMPERES Shipping Ask for
Type No. Min Max. Min. Max. Wt. in Lb. This Bulletin
FB-50 5 8 0.225 0.275 3 GEH-1000
B-25 7 16 1.07 1.16 3 GEH-1000
B-47 8 18 2.05 2.35 3 GEH-1000
B-46 8 18 2.70 3.25 3 GEH-1000
B-6 15 21 0.95 1.01 3 GEH-1000
B-4 105 125 1.24 1.36 3 GEH-1000
ACUUM SWITCHES
Type No. Description A-c D-c Amp. ‘asyh.':'?.fifﬁ. Thl‘:’;:ﬁ:ﬂn
FA-6 Single-pole double-throw 440 500 10 3 GET-609
FA-15 Single-pole double-throw 3000 3000 8 3 GET-729
ACUUM GAGES —to measvure gas pressure
i hippi Ask f
Type No. Volts i et wen If. This Bulletin
FA-13 6 0-600 3 GEI-8695
FA-14 6 3 3 GEI-8695
1 Used with FA-13 to compensate for temperature and voltage changes. - i
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Order G-E Electronic Tubes from These General Electric Distributor

ALABAMA

Birmingham

James Clary Co.

Young & Vann Supply Co.
Culiman

Deerr Electric Co.

Mobile

Nelson Radlo & QIIDDLY Co.
Turner Supply C

ARIZONA

Phoenix

Generai Electric Supply Corp.
New Btate Electric Co.
Radio Speclalties Co.
Prescott

Arizona Min'g Supply Corp.

ARKANSAS

Fort Smith

Interstate Electric Co.

Little Rock

General Electric Supply Corp.
¢’ Bannon Bros.

Texarkana

Mims Radio

CALIFORNIA

Bakersfield
Mongerson’s Electrical
Muchine Worky
Fresno
General Electric Supply Corp.
Electric Motur Shoj
De Jarnatt Whise. Radlo Co.
Hollywood
Hollywoud Whise. Elee. Co.
Los Angeles
General Klectric S8upply Corp.
E. W. Reynolds Company
Radio Television Sy, Co,, Inc.
Radio Specialties Co.
itudio Product Sales Co.
Oakland
(-enfrnll hleculc Supply Corp.
). Bril
Pacltie hleclrlc Motor Co.
E. C. Wenger Company
Pasadena
Dow 1tuddio Supply Co.
Sacramento
General Electric Supply Corp.
8an Bernardino
Inland Radio Supply Co.
8an Diego
General Electric Rupply Corp.
Coast Electric Cowpuny
San Francisco
General Electric Supply Corp.
Kuchel & Bievers
Electrical Works
8an Francisev Radio 8y, Co.
8an Jose
Frank Quement Company
Steckton
De Jarnatt Whise. Radlo Co.

COLORADO

Boulder

ifendrie & Boithoff
M. & 8. Co.

Colorado Springs

llendrie & Bolthoff
M. & S o

Denver

General Electric Sﬂpply Corp.

Hendrie & Roltho!
M & = Co

Fort Collins

Hendrie & Bolthoff
M. & N o

Pueblo

Llendrie & Bolthoff
M. & 8. Co

CONNECTICUT

Bridgeport

General Eleetrie Supply Corp.
Hatry & Young, Inc.
Greenwlich

Greenwich Electrical Co.
Hartford

QGeneral Electric Supply Corp.
Halry & Young, ine.
Meriden

Conn. Elee. Equip. Co.

New Haven

General Electrie ~upply Corp.
Congress ltadio Company
Haty & Yomg, 1ne.

New London

United Electrical Supply Co.
Stamford

Mar Le Co,

Waterbury

General Electric Supply Corp.

DELAWARE

Wilmington

General Electric Supply Corp.
Delaware Radio SNales Co.
Garrett, Miller & Co,

DIST. OF COLUMBIA

Washington
General Electrie § ﬁupply Corp.
Central Armuture \Works
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FLORIDA

Jacksonville
General Electric Supply Corp.
gllmll .

enerai Electric Supply Co:
Electric Radio )-.n:‘mggy\) :11‘.
8t. Petershurg
Radlo llospltal & I'arts Store
Tampa
Gemnl Electric Supply ¢*orp.

GEORGIA
6t|.nt1 Electr!} 1y C
jeneral Electrie Supply N
Lafayette Radlo l‘o‘;:_’ PP
White Electric ‘onst. Co.
Augusta
Fleetriec Equipment Co.
Columbus
White Eleetric Const. Co,
L2 Grange
Ind’! Supplles. lne.
Savannah
Genersl Electrle Supply Corp.

IPAHO

Boise
General Electric Supply Corp.

ILLINOIS
Altamont
Stotts Eleetric Co.
Chicago
(General Electriec Supply Corp.
Alljed Radio Corp.
(hicago Radlo Apparatus Co.
R, Cooper, Jr.. Inc.
M. Goldschmidt
Hawkins Electric Co.
Newark Electric Co.
Lafayette Radio Corp.
Chillicothe
RBacon Electric Co.
M¢t. Vernon
Dowzer Elee. Mach'y Works
Norris City
01l Field
Peoria
Unlversal Eleetrie Co.
Quiney
Crescent Electric Supply Co.
Rockford
General Electric Supply Corp.
Rockford Elec'l Eauip. Co.
Rock Island
Tri-Clty Hadio Supply Co.
Salem
Duwzer Construetion Co.
Springfield
(eneral Electrie Supply Corp,

INDIANA

Evansville

General Electric Supply Corp.
Swanson-Nuun Eleetric Co.
Fort Wayne

Protective Elee’l Supply Co.
Pembleton lLaboratories
Rudlo Parta Co.

V. N. Nussbaum & Co.
Indianapolis

General Electric Supply Corp,
Van Sickle Radioe Co,
Muncie

General Electrie Supply Corp.
Richmond

Richmond FElectric Co.
South Bend

Koontz-\Wagner Eleetrle Co.
South Bend Electric Cao
Terre Haute

Advance Electrie Co.

IOWA
Burlington
Crescent Electrie Supply Co.
Davenport
Creseent Electrie Supply (o,
Ind. Eng. Equip. Co.
Des Moines
General Electrie Supply Corp.
Elec’l Eng. & Const. Co.
Dubuque
Crescent Elee. Supply Corp,
Masen City
Crescent Elec.
Sioux City
Crescent Elee,
Waterloo
Crescent Elee. Supply Corp.

KANSAS
Hutehinson
Dowzer Construction Co,
Pittsburg
Atkinson Armature Works
Topeka
Radio Laboratories
Wichita
General Electric Supply Corp.
Radio Laburatories

KENTUCKY

Hartan
Kieley Eleetrie Co. of Ky.

Supply Corp.

Supply Corp.

Lothair

Mine Service Co,

Louisville

General Electric Supply Corp.
Marine Electric Co.
Unlversal Radlo Supply Co.

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

MAINE

Bangor

General Electric Supply Corp.
Rice & Tyler

Portiand

General Electric Supply Corp.
Bartlett itadio Company

MARYLAND

Baltimore

General Electrie Supply Corp.
Radie Electric Service Co.
Cumberland

Morrissey's Radio Supply Co.
Zimmermun Wholesalers
Hagerstown

Zimmermun Wholesalers

MASSACHUSETTS

Boston

General Llectrlc 'iunply Corp.
Rrattle Radlo (

Radio Wire ’I'elevlllnn. Ine.
The Radio S8hack Corp.
Holyoke

Oakes Elee. Supply Co.
Lawrence

Radlo Maintenance Sy. Co.
New Bedford

Elec. Berv. & Sales Co., Inc.
Pittsfield

Oakes Electric Supply Co.
Springfield

General Electric Supply Corp.
T. F. Cushing Co.

Springfield Bndlo Co.
Worcester

General Electrie Supply Corp.
Coghlin Electric Company
Radio Maintenance Sy. Co,

MICHIGAN

Ann Arbor

Purchase Radlo

Wedemeyer b’lee. Supply Co.
Battle Creek

Wedemeyer Elec. Suppiy Co.
Detroit

General Electrlc Supply Corp.
M. N. Dufty & Co.

Milier Seldon Electric Co.
Radlo Rpecialties Corp.
Spaulding Electric Co.
Frank C. Teal Co.

CGrand Rapids

Genera! Electric 8upply Corp
Clement Ind’l Electric Co,
fron Mountain

Lake Shore Engineering Co.
Jackson

Faton-Milne Electrie Co.
Fulton 1tadlo Supply Co.
Kaiamazoo

General Electric Supply Corp.
Elee. Constr. & Mach'y Co,
Lansing

General Electric Supply Corp.
Rarker-Folwer Elec. Co.
Knight Eleetrie Co.
Muskegon

Fitzpatrick Elec. Supply Co.
Saginaw

General Eleetric Supply Corp
8t. lnsenh

8t. Joe Radlo Co.

MINNESOTA
Duluth
General Electric Supply Corp.
Northwest Radlo
Minneapolis
Genera} Electric Supply Corp.
Sterling Electrie o,
St. Paul
General Electrie Suppiy Corp.
ilajl Electric Company

MISSISSIPPI

Jackson
General Electrie S8upply Corp.

MISSOURI
Joptin
General Electrie Supply Corp.
Kansas City
General Electric Supply (‘orp
Independent Elec. Mach’y Co.
Radio Laboratories
St. Joseph
American Electric Co.
St. Louis
General Electric Supply Corp
VYan Sickie Radlo Co,
Gordon Radlo Company

Walter Ashe Radlo Company

MONTANA
Butte
General Electric Supply Corp.

NEBRASKA

Omaha

Generat El-ctric Qunply ¢ nrp
Iuterstate Mach’y s Co.
Radlo Equipment 1 or|
Schnelder Electrical \\'urkl

NEVADA

Tonopah
A Cox

NEW JERSEY
Jersey City
General Electrie Supply orp.
Newark
General Electrie Supply Corp.
Aasron l.ippman & (o,
Radio Wire Television, Inc.
Paterson
Watson-Flugg Sales Corp.
Trenton
Wm. R. Thropp & Sons

NEW MEXICO
Albugquerquz

Hendrie & Bolthof?
M. & N Co.

NEW YORK

Albany
Harens Elertric Co.. Ine.
Fort Orange Radio Dist. Co.
Binghamton
8o, Tier Electrle Sy. Co.
Brookiyn
General Electric Supply Corp.

& P. Electric to.
Buffalo
General Electric Supply Corp,
Dyuiac, Inc
Elmira
Barker, Rose & Kimball. Ine.
Ithaca
Stallman of Ithaca
New York City
Metropolitau District Branch,

General Electric Comupany
General Eleetric Supply Corp.
:nrrlmn Radlo Co.

Inc.

'iun Radjo Company
Terminal Radio Corp.
Service Radio Engineers
Niagara Falls

General Eleretric Supply Corp.
Plattsburg

Iiragg 3ros.

Poughkeepsie

Electra Supply Co., Ine.
Rochester

Genera! Eleetric Supply Corp.
Reaucaire, Inc.

Radlo Parts & Equlp. o
Brown Radio Serv Lab
Masiine Radlo I'arts
Schenectady

Fort Orange Radio Dist. Co.
Syracuse

Gould-Farmer Co., Ine.

W. E. Berneit
Utiea

Langdon & tlughes Eiec. Co.
Vaeth Electrie

Cincinnati

General Electric Supply Corp.
dus. N. Davies

Kleley Electrie o,

United Radlo, inc.
Cleveland

General Lleﬂrle Snpply Corp.
Ellict Electric Co.

Progress Radio SBupply Co.
Radio Serviceman's Ry. ('o,
Columbus

General Electric S8upply (‘orp.
Dayton

General Electrle Supply Corp.
Kent

Kladag Radio Labs

Lima

I.ima Radlo Farts Co.
Toledo

General Electrie Supply Corp.
(Vounls(own

ieneral Electrie Sup ly Co
Economy Electrie ¢ p TG

OKLAHOMA

Oklahoma City

General Electrie iupply Corp.
Southern Sales Co.

Tulsa

Genera! Electrle Supply Co
Radio, Ine. s P

OREGON
Marshfield
Marshfieid Electrle Co.
Portland
Uenerai Eleetrie Supply Corp.
Holt & O'Donnelt
Radjo Supply €o.

Salem

Eoff Electric Co.
PENNSYLVANIA

Allentown

General Electric Supply Corp.

Wm. li. Taylor Co., Inc.

Erie
QGenersl Electric Supply Corp.
Warren Radlo Co.

Harrishurg

Raub Supply Company
indiana

Whiteman & Co., inc.
Johnstown

Uniy, Elec. & Mfg. Co.
Lancaster

Haub Supply (ompany
George 1). Barbey Co.
Phlladelphia

General Electrie Supply Corp.
Elilott Lewis Kleetrical (o
('onsolidated Radio Corp.
Radio Elec. Serv, Co., Inc.
M. & H. Sponln5 Goods Co.
Kugene G. Wile Company
oseph T. Fewkes & Co.
Pittsburgh

General Electric S8upply Corp.
Cameradio Co.

Pottsville

Scranton Elec. Constr. Co.
Reading

benml Electrie Supply Corp
Clen. ). Barbey Co.

General l-:nllm-erlnx Co,
Seranton

General Electric Supply Corp.
Fre Pursell Company
Scnnwn Elec. Constr. Co.
Uniontown

NORTH CAROLINA
Asheville
Freck Radio & Rupply Co.
Tidewater Sapply Cu., Ine,
Charlotte
General Electric Supply Corp.
Armature Winding Co,
Mill Power Supply (o
Shaw Distribut.ng (o
Tidewater Suppiy Co., lee
Greensboro
Johannesen Eleetrie Co.
Raleigh
Klee. Equip, Co., Ine

NORTH DAKOTA
Fargo
1tukota Elecirie Supply Co.

OHIO
Akron
General Electric Supply Corp
Brighton Sperting Goods Cu
Canton
Furbay-Rommer Company
13urroughs Radio Company
Jackson-Bayky Elee. (o,

Reglon Flec. & Mach. Co,
7t Wholesalers

Williamsport
Lowry Electrie Co.. Ine

RHODE ISLAND
Pawtueket
N. K. Mach. & Elec. Co.
Providence
General Electrie Supply Corp.
Kraus & o,

J. & 11, Elee. Co.
SOUTH CAROLINA

Charleston

Verry-Msnn Elee. Co.. Ine

Coiumbia

Perry-Mann Elee. Co., Inc

Irixie Radia Su I) o

Tidewater Supp . e,

Greenville
J. W. Vaughsn, Jr

SOUTH DAKOTA
Deadwood
Hendrie & Bolthoft
M. &8 Co
Sioux Falls
Crescent Eleetrie Supply Co.

TENNESSEE

Chattancoga

teneral Electric Supply
Jones-Sylar Xupply ‘o,
Chattanooga Armature Wi
Knoxville

General Electric Supply ¢
W. J. Savage Co.

Ho. Arm. & Motor Work:
Memphis

General Electric Supply ¢
Bluff City Distributing ¢
Tri-State Arm. & Elec. V
Nashville

General Electrie Supply

TEXAS

Abilene
General Electrie Supply
Amarlllo
General FI«-trle Suppiy
Clowe & Cowan
Austin
The llarglis Co.
Corpus Christi
Straus-Frank Co,
Dallas
General Electric Supply (
Briggs-Weaver Maeh'y (
Southwest Radlo Supply

Wilkinson Bros.
Denisen
Drenison Radlo Laborator;
El Paso
General Eleetric Supply (
C. €. McNieol
Fort Worth
General Electric Supply (
Fort Worth Radlo Supply
Houston
General Electric Supely (
louston Armature Work
Straus-Frank Co.
San Antonio
General Electric Supply (
San Antonio Mach. & Sy
Straus-Frank Co,

UTAH
Salt Lake City

Genera} Llecu-lc Qupply 1
Radio Supply C

VIRGINIA
Norfolk
General Electric Supply
Radio Supply Co.
Tidewater Supply Co.,
Richmond
Genersl Electric Supply «
Electrical Equip. Co., In
Reaneke
Roanoke Tractor & Equip
Tidewater Supply Co., !

WASHINGTON
Aberdeen
Industrial Flec. Serviee
Seattie
General Flectric Supply
Industrial Eleetric o
Radio Speclaltles Co.
Spokane
Generai Electric Supply

WEST VIRGINIA
Bluefield
Bivefield Supply Co.
Charleston
Virginian Electrie Co.
Hicks Radlo Sugpl_v Co

Sigmon Radio Rupply
Charleston Tr. & Eyuij
Clarksburg

Barnes & Brass Elec.
Logan

Logan Hdwe. & Supply
Wheeling

Cameradio Co.
Gee Klectric (o.

WISCONSIN

Appleton

(ienersl Electric Supply
Valley Radio Distrlbut
La Crosse

General Electric Supply
Madison

Crescent Electric Supp
Milwaukee

General Electrie Supply

TERRITORY OF

HAWAII

Honoluiu
W. A. Ramsay, Ltd.

THERE'S A G-E ELECTRONIC TUBE FOR EVERY ELECTRONIC PURP
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BUYERS" GUIDE

A Lhrectony of
ELECTRONIC and
ALLIED PRODUCTS

In preparing this war-year Directory we have endecvored to list com-
panies by products as an immediate buayers’ guide lor war materials.
Moreover, w2 have listed products which compamies have indicated
that they will continue to manufacture after the war. Thus, this Direc-
tery should be useful as a buyers’ guide for the otesent emergency as
well as for pest-war planninc.

SECTION 1... Parts, Accessories, Materials

Basic products used in the fabrication and assembly of elec-
tronic devices.

SECTION 2... Instruments

Test and measurement devices used in the design. production
and adjustment of electronic equipment.

SECTION 3... Electronic Equipment

Devices having electronic operating princigles . . . Essential
equipment used by engineers.

In each of these sections products are listed under the noun or principal
word. Certcin products not readily classifiable have been included in
the third section. The index on the following twe pages serves as a key
to all three sections.

PUBLISHED 1943 By ELECTRONIXCS

A McGraw-Hill Publication 330 West 42nd St., New York City




Adapters, Tesl
Aireraft Relays

Aluminum

Ammeters

Ammeter Shunts

Amplifiers, Audio Frequeney ...... 1-29
Analyzers, Cireuit ................ D-25
Analyzers, Color ................. D-29
Analyzers, Harmonic ............. D-25
Analyzers, Nolse ................. D-25
Analyzers, Surface .%............. D-29
Analyzers, Transmission .......... D-25
Anodes, Carbon ...................
Anodes, Metal .....

Antenna Wire .......

Antennas, Recelving

Antennas, Transmitting .......... -4
Attenuators ................ Jh005%0 D-4
Audio Frequeney Amplim B e oo -
Audio Frequency Chokes .......... -6
Audio Frequency Coils ...........D-8
Audio Frequency Oscillators. . ... D-27
Audio Frequency Transformers...D-21
Automatic Record Changers ...... D-g
Ballasts, Tube.....................
Band Change Switches 5
Battery Testers .................. D-28
Batteries, Dry ....................
Batteries, Storage ................
Beads, Insulating ................
Bearings, Smali ..................
Bindlng Posts ....................
Blanks, Recording ............. ...D-8
Blowers, Small ................... D.29
Brass Tubing ..................... D-23
Breakers, Circult .................. D-4
Bridges, Measurement ............ D-25
Broadcast Monitors .............. D-3
Cabinets .......................... D-4
Cable, Co-Axial 3
Cable Connectors 7
Capacitance Standards ........ 28
Capacitors, Fixed ............. 5
Capacltors, Compressed Gas 5
Capacitor Leakage Indicators .D-25
Capacltor Leakage Recorders ....D-28
Capacitor Testers ................ D-28
Capacitors, Varlabhle Receiving ...D-5

Capacitors, Variable 'l‘mnsmlttlng .D-5
Capacitors, Variable Trimmer ....D-5
Capacity Relays ..................
Cap Screws ............... 0
Carbon Anodes .............
Cathode Ray Oscilloscopes
Cathode Ray Tubes ........
Cells, Photo-Electric .....
Cellulose Tape ............
Cements, Radio ...................
Ceramic Insulation ...............
Chambers, Testing ................
Changers, Automatic Record ...... D-6
Chassis ..............coovvivinnen.. D-4
Chokes. Audio Frequency ......... D-6
Chokes, Filter ....................

Circuit Analyzers ......
Circuit Breakers .....
Clips, Test and Tube .
Co-Axial Cable ...................
Co-Axial Cable Couplings ......... D-
Coil Forms ....................... D
Coils, Audio Frequency .......... D
Coils, Radio Frequency ........... D
Colls, Solenoid .................. .D
Coils, Receiving .................. D
Coils. Transmitting ............... D
D
D
D
n

gguaéaaaaeq

Coil Winding Machines ..........
Colloidal Grapbite ................
Color Analyzers ..................
Colorimeters, Photo-FElectric ......
Compass Receivers ................
Compounds .......................
Compressed Gas Capacitors
Condensers  .......................

Connectors, Cable ................

Contact Points .................... D-15
Contactors ..........cooiiiinnenn.. Dn-7
Controls, Attenuator .............. D-7
Controls, Tone .............. D7
Controls, Volume 7

D-2

Converters, Rotary ................ -7
Copper Tubing ...... 0580 op 0 4080 o0 D-23
Cores, Laminated .................
Cores, I'owdered lron .............
Cotton Tape ..........cc00evvvunn.
Couplings, L‘un'(lal Cable .........
Crystal MHolders ... ..o,
Crystal Finishing Equipment
Crystals, Quartz .............
Crystals, Rochelle Salt ......
Current Regulating Tubex ...
Current ‘Transformers .......
Cutting Heads ..............
Cutting Needles ..............

Delay Relays.
Dial Lamps
Dial Lamp Sockets
Dial  Scales
Dials ............

Dial Pointers ..............c00..
Direction Finders
Discs, Recording
Dises, Reectifier
Dividers, Voltage
Drafting Equipment

Dry Batteries ......

Dry Dise Rectifiers

Dynamotors  ..............co.0....
Electrle Power Plants D-10

Electron Microscopes
Bnamelf’ ... acve e etineriennse

Equalizer Pilters ........

Equaiizers ..............

Equipment. Drafting ....

Escuteheons  .................0....
Fabric Insulatlon .................. D-11
Fabric Tubing ................... D-23
Facsimile Receivers .............. D-32
Facsimile Transmitters .......... D-34
I'ihre Insulation 5
Filament Wire 0

Filter Cbokes .......... 0000000000
Filters, Wave Sectlon 00860 00005 D-9
Filters, Equalizer ................ D-9
Filters, Nolse ............... e D9
Finders, Direction ................ D-32
FFinigshes, Enamel ................. D-9
Finishes, Lacquer 3850000000 D-9
¥inishes. Varnish ................ D-9
Fixed Capacitors ............ oo D-5
Fixed Resistors .................. D-18

Flexible Shafts
Forks, Tuning

IBOERNCOILY 2 s st wtielodls o, Horak wiash -
Frnctlonnl Horsepower Motors ...D-13
Frequency Meters ............. veeaD-28
Frequency Recorders ............. D-28
Frequency Standards ............. D.28
T o T .0 b e D-9
Galvanometers  .................... D-25
GABeR; BATQ, jusuiod iy aiaysas nnsialnnvi s D-30
Gears, Precision ......... — 1]
Generators., Gas & Hand Drlvon ..D-10
Generators, Motor ................ D-10
Generators, Signal ................ D-25
Generators, Square Wave ........ D-25
Geophysical Apparatus ........... D-29
Glass, Insulation .......... ikt D-11
Glass, Tubing ......... e IR ey D-23
Graphite, Colloldnl ................ n-10
Gelger-Mueller Tubes ............. D-22
Harmonic Analyzers .............. D-25
Harnesses, Wire

Headphones ........

Head Screws .....

Ieads, Cutting

Hearing Ald Tubes .............. N-22
Heating, High Frequency ........ D-30
Holders, Crystal

HOCKNDPINWARCL 3y o vn 4 v o v staienisie o
Horns, Speaker Projector ........ D-10

GENERAL

Indicators, Capacitor Leakage..... D-23
Indicators, I'ower Level
Indicators, Volume ........
Inductance Standards ...
Industrial Pickups ......
Industrial Tubes .................
Intermediate Frequencey

formers ................ievuenan.
Instrument Transformers ........ D-21
Insulating Varnish ............... D-9
Insulation RBeads ................. D-10
Insulatlon, Ceramic ............... D-10
Insulation, Fabric ................ D-11
Insulation, Fibre ................. D-11
Insulation, Glass .................. D-11
Insulation, Paper ................. D-11
Insulation, Plastic ................ D-11
Insulation, Steatite ............... D-11
Insulation Testers ...... vl .D-28
Insulators .........covevivennennen D-11
Insulators, \last Footing ......... D-11
Intercommunicators ............... D-30
Interval Timers .................. D-33
Inverters G001, € 06090 a0 Db D-11
Iion Qoral’ .. ... ... MEL L. ..., ... .D-19
Iron Cores. I'owdered............. D-7
Irons. Eleetric Soldering...... .o D230
LGN B8 8 b JBER 00 g © 360000000k D-11
Keys & Coding Equipment ....... D-30
61T NSE L 5 obosHERE - - dgb Joatogol .12
Lacquer Flunishes ................. D-9
Lamps, Dial ..........0.con#® .50 D-12
Lamps, Pilot ..........co0vuennnn.. D-12
Lamp Sockets, Dial............... D-19

Leakage Indicators. Capacitors....D-25
Leakage Recorders, Capacitor....D-28
Light Meters .........c.c.cc00euee
Limit Switches
Lines, Coaxial
Locknuts ..........
Lock Washers .....
Loudspeakers ...... ",
Lugs, Terminal "....... o MR D-12

Machines, Marking ............... D-18
Machines, Coil Winding.......... D-30
Machines, Tuhe Making............ D-31
Magnesium ........... i
Magnet Wire ..............

Magnets, Permanent 3
Mercury Relays .................. ]
Mercury Switches
Metal . AnodeR . . olilesllingssssspiid -
Metal & Non-Metallic Stampings..D- 10
Metaln” v tatin s e s AR e T h
Metals, indered
Metals. ‘!peclnl e R
Metals, Thermostatic ............. D-13
Meters, Fieid Intensity........... D-30
Meters, Frequency ............
letgrs;  Light s aaiaes 2.
Meters, Modulation ........ Ty D-26
Meters, Phase Angle...
Meters, Q' L PRt e
Meters, Thermocouple e
Meaters, Time Koo Gt vavasisssssss )-]
Meters, Volume Indicator

MECAL fuivaisiiain gt e

Microammeters ..............
Microfaradmeters o e A
Micrometers, P‘Ioclronlc .......... D-31
Microphone Stands .............. D-20
Microphones! iy iine s s e s D-13
Microscopes, Electron ............ D-31
Mlero Switches ........c.ievevnanes D-20
Milliammeters ............c000.... D427

Modulation Meters ...............
Moisture Proofing hquipmont .D-31
Molders; "Plastic .. . fis insi-tas i

Monitors, Broadecast

Motor-Generators ......

Motors, Fractional llorsepower‘, D-13
Motors, Phonograph ............. D-14
Motols, TIMIRE & ..vovvieeivilinibos D-14
Mountings., Vibration ............ D-14

Multipliers, Voltmeter ............D-27
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INDEX

Needles, Cutting .................. D-14 Relays)) (Capacily: o sstonn;eoines D-32
Ngedles, PIIIPDACES s aidb-tpin hinsmsms D-14 Relays, Heavy Duty.............. D-17
1‘{_1ckel L R P TR R PP PPRRP R D-13 Relays, MErCURY ..iveciébws oo asmo D-17
Nickel TUODLINGE . . wwtdid-iddios fudaises D-23 Relays, Photoelectric ............ D-32
N~015e Anylyzers .................. D-25 Relays, Phototube ............... D-32
.\o!se Fillters!  oeumeesmsra: 4 sevinee D-9 Relays, Polarized ...............00 D-17
Noise Becorders ... ssrrsnscasssss D-32 Relays, Sensitive Control........D-17
Nuts, Self Locking................ D-14 Relays, Steppiug ................. D-17
Relays, Telephone ................ D-17
Relays, Time Delay.............. D-17
OhMmeters . . fadgdmns miass (45 s a0 D-26 Reln):s, Vacuum Contact.......... D-17
Optical Equipment ............... D-14 Repairs, Tube ............... g
Oscillators, Audio-Frequency ....D-27 Reset Timers .......... e T
Osclllators, Radio-Frequency ....D-27 Resistance S'tandnrds
Osclllographs, Moving-Conductor..D-27 Besistance Wire ......... O s
Oscillographs, Mulii-Element ..... D-27 Resistors, Fixed Composition..... D-18
Oscillographs, Diezoelectric ...... D-27 Resistors, Variable ............... D-18
Oscilloscopes, Cathode Ray........ D-27 g%‘::t:’r:' Wire Wound............ B ;g
BURTR 5ol o ibbig o0 o0 904 45 :
Rochelle Salt Crystals...... ....D-8
- Ve B Rotary Switches ................. D-20
Paper Insulation ................. D-11 Pitus CERRORICE A vres ey Ve soy g
Paper NUDIDE | s i Lawdiareissbnad D-23
Bakts) TRulel malsct tanss e e 65 D-22
Permanent Magnets ............ D-12 g::l:(s c'g;:;u """"""""""" g:;s
Phase Angle Meters.............. D-26 ScEavrotl Rerenicl” TTond Bt s diatt D-18
I:honogrnphs .................... D-31 Screws, Set and Cap............. D-19
Phonograph Motors ............. D-14 Self Locking Nuts..... D-14
Phonograph Pickups ............ D-14 Sensitive Control Relays.......... D-17
Phonograph Records ............. D-32 Shafts, Flexible D-19
Phonograph Turntables .......... D-23 Shialdedl \Witver - ¥ - Sl TER Ve D-24
Photocells .....oocevivinsnaecnsans 1-14 DA AT D o S N gk = S D-19
Photoelectric Colorimeters ....... D-29 S et AT T arari el e RoAAy, W D-28
Photoelectric Relays ............. D-32 %ignal'Generators """""""" D-25
Photoelectric Timers ............. D-33 Silk TTATe | aoins it bals e na e ks D-20
Phototube Relays ................ D-32 Sockets, Dial Light................ D-19
Phototubes .................cooon D-14 Sockets, Tube ..ovooveeieeienneenn. D-19
Pickups, Industrial ............... D-14 Solder D-19
Pickups. Phonograph ............ D-14 Soldering Irons ... it St D-30
Plezoelectric Oscillographs ...... D-27 SoTandia ECaTl: b Tl s 21 T e D-6
Bl oUgal: Hm D5 Secr; iy T sz v pon 3 D-1% Sound Recorders ................. D-32
Plants, Electric Power............ D-10 Sound Systems D-33
Plastic Cabinets .................. D-15 Speaker Projector Horms.......... D-10
Plastic Insulation ................ D-11 Speaker Stands D-20
Plastics, Makers of. ............... D-14 SPEalions oo ¥ B RUGCTE D-19
Plastics, Molders of ............... D-15 B S v Aok ) i S o D-19
;}“%csvk M;"kd‘;‘g ~~~~~~~~~~~~~ B}: Square Wave Generators.......... D-25
Pl?lysnc QEALER hrviaprrran nes This Stabilizers, Voltage ............... D-19
Poigteréuﬁi;l““ ~~~~~~~~~~~~~ D15 Stampings, Metal & Nomn-Metal..D-19
SEL R e e et D15 Standards, Capacitance .......... D-28
N e TRt ot et S ab Standards, Frequency ............ D-28
Y'o “"]ei AYS  wwidbasadnans -l(i Standards, Inductance ........... D-28
Pg;f:nll;lnt.]i'ﬁ; ~~~~~~~~~~~~~~ *glé Standards, Resistance ............ D-28
» SN HED s h= s ¥ie s rpry k Stands, Microphone ............. D-20
Potentiometers ................... D-18 Stands, Speaker D-20
Powdered Iron Cores........... D-17 Steel. Flectrical ......oorvorsinins D-20
Il’)ower Tl % o o8l HESS PR e D-Z§ Stepping Rela¥s ................. D-17
ower Level Indicators............ D-25 Storage Batteries D-4
Powier "BIGRtRT sis caresnsitmia: oa D-10 Strips. Terminal ............c.... D-20
Power Supplies .................. D-16 Stroboscopes D-33
Power Transformers ............. D-21 Surface ANalyzers .........ooo.ovs D.29
Projection Horns ................ D-10 Switches, Band Change.......... D-20
Public Address Systems.......... D-33 SITCHEE ITATRIC P e ts ae s s rrane o
Pumps, VacuuUm ..........cceoconns D-31 Switches, Mercury
Push Button Switches............ D-20 Switches. Micro

Switches, Push Button............ D-20

Sweitches, ROtATY scihiessbsosissss D-20
Q) MGHATIE Ny iy oo+ T onih 'z madiock i) D-26 Switches, Time ................... D-20
QUALts Crystalls .. iediss s sdbans D-7 Switches, Toggle .......ccoivsensas D-20
Radio Compass Reecelvers. . ... ... ... D-32 Tape, Cellulose ................... X
Radio Frequency Chokes.......... D-6 'rage. Cot::;nof3 .................... g-gg
Radio Frequency Coils............ D-6 Tape, ME s.ns'sacpasiaycdmanis ..D-20
Radio-Frequency Oscillators ..... D-27 Tape. Varnished D-‘.’O
Rare Gases ....................... D-30 Telephone Relays ................ D-17
IROGEIVERrR: woutmens e wnone e meams o bl pay D-31 Termiinall LUgZS, 'S aqrmsnnd smes s e D-12
Receivers, Facsimile .............. D-32 Terminal Plugs ................ D-15
Receivers. Radio Compass........ D-32 Terminal Strips .................D-18
Receiving Tubes ................. D-22 Test Adapters ................... D-25
Recessed Hend SCrews............ D-18 Test CHDS +.o..ooooovevveennens...D-8
Record Changers, Automatic...... D-6 Testers, Battery .................. D-28
Record Players .................. D-31 Testers., Capacitor ................ D-28
Recorders. Sound ................ D-32 Testers, High Voltage............. D-28
Recorders, Capacitor Leakage..... D-28 Testers, Insulation ................ D-28
Recorders. Frequency ........... D-28 Testens, Meter a. b muiil's. Pauinawis D-33
Recorders. Noise ................. D-32 Testers; TUDe .icscisnisaradsl - unis D-28
Records. Phonograph ............ D-32 Thermocouple Meters ............. D-26
I:eco_rdmg Blan IR a3 50 e rppe D-8 Thermocouples, Vacuum .......... D-28
Rectifiers, Dry Disc.............. D-16 Time Delay Relayvs.............. D-17
Rectifiers, Tube .................. D-16 Time Meters ...... T s SR L b D-31
Regulators, Voltage .............. D-18 Time Switches ........cceovenveans. D-20
Raiys, A2olREE. .i.iiriarisiierind D-17 Timersy CYCle idhiné mits diBuwiFadre D-33
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Timers, Interval ...........cc00ve D-33
Timers, Photoelectric ........... .D-33
Timers, Reset ..............coeven D-33
Toggle Switches ...........c0vvee D-20
Tone Controls ............ccoeones D7
T00LS  pu--wiamy o - s — D-33
Transformers, Audio & Power....D-21
Transformers, Current ........... D-21
Transformers, Instrument ........ D-21
Transformers, 1. Fo................ D-21
Transformers, Transmitter ...... D-21
Transformers, Voltage Regulating.D-21
Transmission Analyzers .......... D-25
Transmitters ........ ... D-34
Transmitters, Facsimile .......... D-34
Transmitting Antennas ........... D-4
Transmittlng Coils ............... D-6
Transmitting Tubes .............. D-22
Trimmer Capacitors .............. D-5
Tube “Clips. «sepsamsarmeyr.rreria= D-6
Tube Manufacturing Machines....D-31
TuBe, TPAGYS! Sy asmsat o8 abssaid D-22
Tube Repairs ................c0enn D-23
Mube  Shields ssésecosisiiocnisssnon D-19
Tube SocKets ....coc.ecveviveccnns D-19
Tube TeSters ........ccocvvceceoes D-28
Tubes, Ballast ............... ..D-22
Tubes, Cathode Ray......... ..D-22
Tubes, Current Regulating........ D-22
Tubes, Geiger-Mueller ............ D-22
Tubes, Hearing Aid.............. D-22
Tubes, Industrial ............... D-22
Tubes, Photo ..............c.oneee D-22
Tobes, Reeeiving ..........coco0e D-22
Tubes, Rectifying ................ D-22
Tubes, Transmitting & Power... D-22
Tubes, Voltage-Regulating ....... D-22
Tubes, X-Ray & Equipment....D-22
Tubing, Brass ...........cccons0es D-23
Tubing, Ceramic ............ vee..D-23
Tobing, Copper ...............ces D-23
Tubing, Fabric .................. D-23
Tubing, Fibre .................... D-23
Tubing, Glass .............c..veen D-23
Tubing, Knitted Wire............ D-23
Tubing, Metal & Alloy............ D-23
Tubing, Nickel ........./c.cc00en D-23
Tubing, Paper ............cc.o... D-23
Tubing, Plastic .................. D-23
Tuning Capacitors ................ D-5
Tuning Forks, Electrical.......... D-25
Turntables 'qussss--bsssiminomissdin D-23
Vacanm Pumps ..............000.. D-31
Vacuum Thermocouples ........... D-2
Vacuum Tube Sockets............ D-19
Vacnum Tube Voltmeters.......... D-26

Varinble Capacitors, Receiving....D-5
Variable Capacitors, Transmitting.D-5
Variable Capacitors, Trimmer....D-5
Variable Resistors

Varnish, Insulating
Vibration Insulators
Vibrators .......cocsncencas

Voltage Dividers ................

Voltage Regulating Transformers.D-21
Voltage Regulators .............. D-16
Voltmeter Multipliers ...... ..D-27
Voltmeters ................. D-28
Voltmeters, Vacuum Tube.. ..D-28
Volume Controls ................. D-7
Volume Indicator Meters.......... D-27
Washers, Lock ........ccovvieeeen D-23
Wttmetens . syyop-2srsnssdaeecouss D-7
Wave Section Filters.............. D-9
WRXES Naid (e wivaaswisrs { vrbbeniss e D-23
Winders, Coll ‘v -nsswsasinasesorié D-30
Windings, Coll ................... D-8
Wire, Antenna ...........ccc00.-0n D-24
Wire, Filament ................... D-24
Wire Harnesses .................. D-10
Wire, High Voltage.............. D-24
Wire, HOOKUD .....coevivnnnnennes D-24
Wire, Magnet .icecss,rinsgamse.-ss D-24
Wire, Power Cord................. D-23
Wire, Resistance ................. D-24
Wire, SIRISed oy enni'as san'loaswiilih D-24
Wire Tubing, Knitted............ D-23
Wire Wound Resistors........ .D-18
X-Ray Tubes & Equipment...... -22
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PARTS, ACCESSORIES and MATERIALS

Aluminum

See Metals

Anodes

CARBON ANODES

Becker Bros. Carbon Co., 3450 S. 52nd
Ave., Cicero, h

ano;\} Crucible Co., Joseph, Jersey City,

Keystone Carbon Co., 1935 State 8St,
St. Mary's, Pa.

National Carbon Co., Inc., Cleveland,
io
Ohio Carbon Co., 12508 Berea Rd., Cleve-
land, Ohio

Pure Carbon Co., St. Mary’'s, Pa.

Speer Carbon Co., St. Mary’s, Pa.

Stackpole Carbon Co., Tannery St.,, St
Mary’s, Pa.

United States Graphite Co., 1621 Holland
Ave.,, Saginaw, Mich.

METAL ANODES

Bishop & Co., Platinum Works, J.,, 12
Channing Ave., Malvern, Pa.

Callite Tungsten Corp. 544 39th St.,
Union City, N.

Climax Molybdenum Co 500 Fifth Ave.,
New York, N.

Division Lead Co., 836 W. Kinzie St.,
Chicago, Ili

Fansteel Metallurgical Corp., 2200 Sheri-
dan Rd., North Chicago, Il

General ’I‘ungsten Mfg. Co., 502 234 St.,
Union City, N. J.

Goldsmith Bros. Smeltlng & Refining Co.,
58 E. Washington St.. Chicago, IIL

Mt. ethel Rd Plainfleld,

National Lead Co, 111 Broadway, New
York, Yz

Haydu Bros,,
N. L

Revere Co%)er Brass, Ine, 230 Park
ew York, N. Y.
Rices Sons Inc., Bernard 325 5th Ave,

New York, 'N.
Superior Tube Co.. Norristown, Pa.

Antennas

RECEIVING ANTENNAS

Aeronautical Radio Mfg. Co., 155 First
t., Mineola, N. Y.

Alden Produects Co.,, 117 Main St
Brockton, Mass.

American  Radio Hardware Co., Inc,
476 Broadway, New York, P4
Amplex Engineering, Inc., 1620 ‘Grand

Ave.,, New Castle, Ind.
Amy, Aceves & King, Inc, 11 W. 42nd

St., New York, N.
Belden Mfg. Co., 4647 W. Van Buren
New York. N.
Brach Mfg. Corp.,
15 Park Row, New
York,
D-X Crystal Co., 1841 W. Carroll Ave.,
3700 Pontiac St.,, Fort Wayne, Ind.
Fishwick Radio Co., 430 Colorado Bldg.,
Chicapo, IlL
Insuline Corp. of America, 36-02 35th
Ave.,, Long Island City, N.
T
J. F. D. Mfz. Co.. 4111 Fort Hamilton
Pkwy.. Brooklyn. N. Y

St, Chicago, Il
Birnbach Radio Cg. 145 Hudson St.,
L S., 55 Dickerson
St., Newark, N.
Cornish Wire Co,,
Y.
Chicago, I,
Farnsworth Televigsion & Radlo Corn.,
Washington, D!
Galvin Mfg. Corp., 4545 Augusta Blvd,,
General Electric Co.. Schenectady, N.
)
Isolantite, Tnc.,, 343 Cortlandt St., Belle-
ville,
Kaar Engineering Co., 619 Emerson St.
Palo Alto. Calif.

Link. Fred MY 125 W. 17th St, New
ork, N.

Noblitt-Sparks Industries, E. 17th St,
Columbus. Ind.

Okonite Co., Passaic. N

Phl]ct;“Co;,p Tioga & C Sts, Philadel-
p

Philson Mfg. Co.. Inc., 156 Chambers St
New York, N. Y.
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Premax Products Div., Chisholm-Ryder
Co., College & Highland Aves.,
Niagara Falls, N. Y.

Quam-Nichols_ Co., 526 East 33rd Place,
Chicago, Ill.

Ra.delll!l Corp., 1322 Elston Ave., Chicago,

Radiart Corp.,

3671 W. 62nd St.,, Cleve-
land, Ohio

Radio Corp. of America, Camden, N. J.
Schott Co., Walter L., 9306 Santa Mon-
ica Blvd, Beverly Hills, Calif.
Schuttig & Co. 9th & Kearney Sts., N.

E., Washington, D. C.
Stromberg-Carlson Telephone Mfg. Co.
100 Carlison Rd., Rochester, N.
Technical Appliance Corp., 516 W. 34th

t., New York, N. Y.
Trebor Radio Co.. Pasadena, Calif.
Ward Products Corp., 1523 E. 45th St,
Cleveland, Ohio
Whisk Laboratones, 145 ‘West 45th St.,
New York, N.

TRANSMITTING ANTENNAS
Airplane & Marine Instruments,

Clearfield, Pa
American Bridge Co., Frick Bldg., Pitts-

Inc.,

burreh, Pa.

Blaw-Knox Co., Farmers Bank Bldg,
Pittshureh. Pa.

Erco Radio Laboratories, Inc., Fenimore

Avenue, Hempstead, N. Y
(ienera) Flectric Co., Schenectadv. N. Y.

General Electronic Industries. Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn.

Hoke Vertical Radiator Co. 135 S.
Market St, Petersburg,

Isolantite, Inc., 343 Cortland St Belle-
ville. N

Johnson Co., E. F., Waseca, Minn.

Lehn’h Struectiral §teel Co., 17 Battery

New York., N.

Llngo & ‘Son. John F‘.. 2Sth St. & Buren
Ave.. Camden. N. I

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

Okonite Co.. Passalc, N.

Truscon Steel Co.. Albert St., Youngs-
town. Ofilo

Western Flectric Co.. Inc.,, 196 Broadway,

New Yorl. N.
Winechareer Corp.. 7th & Division Sts,

Sfoux City, Towa

Attenuators

see Controls

Ballasts__

see Tubes

Batteries

DRY EATTERIES
Acmle Batteyy Corp., 569 Pearl St., Brook-

Bright Star Battery Co., 200 Crooks Ave.,
Cilifton, N
Burgess Battery Co., Foot of Exchange
St., Freeport, Il
13000 Athens

Generai Dry Batteries, Inc.,
Ave., Cleveland, Ohio
Natloyna] C;lzrbgn Co., 30 E. 424 St, New
National Union Radio Corp., 15 Washing-
ton St., Newark, N. J.
Philclg (Battery valslon). Philadelphia,
Ray-O- Vac Co., Madison, Wis.
Southern Battery Co.. Appomattox. Va.

United States Electric Mfg. Corp., 222 W,
14th St., New York, N. Y.

Western Cable Batter Co., Inc., 395
Sibley St., St. Paul, Minn
Winchester Repeating Arms Co., New

Haven, Conn.

STORAGE BATTERIES

American Battery Co., 17 E. Jefferson St.,
Chicago, Il

Am-plus Storage Battery Co., 425 W.
Superior St., Chicago, Ill.

Auto Lite Battery Corp. 3215 Highland
Ave.. Niagara Falls, N. Y.
Bowiers Brattery & Spark Plug Co., Read-
ng,
Edison Storage Battery Div.,, Thomas A.
dison, Inc.,, Main St. 'at Lakeside
Ave,, West brange, N. J.
Electric Storage Battery Co., Allegheny
Ave. & 19th St., Philadelphia. Pa.
General Lead Batteries Co., 196 West
Railway Ave., Paterson, N. J.

General Storage Battery Co., 2005 Locust
St., St. Louis, Mo.

Globe Union, Inec., 900 E. Keefe Ave., Mil-
waukee, Wis.

Gould Storage Battery Corp.,
St., Depew, N.

Ideal Commutator Dresqer Co., 1631 Park

Sycamore, Il

K. W. Battery Co., 3705 N. Lincoln
Ave., Chicago, Il

Koehler Mfg. Co.,, Marlboro. Mass.

National Battery Co., E. 1201 First Na-
tional Bank Bldg., St. Paul, Minn.

Philco Corp., (Storage Battery Dlvision),
Philadelphia, Pa.

Prest-O-Lite Battery Co., 4500 W. 16th

St., Indianapolis, Ind.

Solar Corp.. 944 W. Bruce St., Milwau-

35 Neoga

kee, Wis,

Universal Battery Co., 3410 S. La Salle
St.. Chicago. TilL

Western Cable Battery Co Inc., 395 Sib-
ley St.. St. Paul,

Willard Storage Battery Co,
131st St., Cleveland, Ohio.

246 E.

Breakers

CIRCUIT BREAKERS (for electronic
applications)
Burlington Instrument Co.,

owa
Federal

Burlington.

Electric Products Co. Inc, 50

Paris St., Newark J.

General Electric Co., rldge ort, Conn.

General Electronic Industries, Div. of
Auto Ordnance Corp.,, 342 Putnam,
Greenwich, Conn.

Heinemann Circuit Breaker Co., 97 Plum
St., Trenton, N. J.

Littelfuse, Inc., 4755 Ravenswood Ave.,
Chicago, 11l

Penn Electric Switch Co., Goshen, Ind.

Roller-Smith Co., Bethelehem, Pa.

Spencer Thermostat Co., Attleboro, Mass.

Stangard Products Co., 4111 Fort Hamil-
ton Pkwy., Brooklyn, N. Y

Westinchouse Electric & M'tg.‘Co., East
Pittsburgh, Pa.

Cabinets
CABINETS, CHASSIS AND PANELS
Altec Lansing Corp., 1680 N. Vine St,

Los Angeles, Calif.

Alu%um Goods Mtfg. Co., Manitowoc,

sc.

American Radio Hardware Co., Inc., 476
Broadway. New York, 57

Boes Co., W. W,,
ton, Ohio

Bud Radlo Inc., 2118 E. 55th St
land. Ohio

Caswell-Runyon Co., Huntington, Ind

Columbia Metal Box Co., 260 E. 143rd
St.. New York, N. Y.

Contlr}ols Inc, Hillcrest Rd., Towaco,

976 Kent Ave.,

Crowe Nameplate & Mfg. Co.. 3701
Ravenswood Ave., Chicago,. 11

Dahlstrom Metalllc Door Co., Buffalo St.,

Jamestown, Y.
1602 East 18th St.,

N.
3001 Salem Ave., Day-

Cleve-

Creative Plastics Corp.,
Brooklyn, e

Erie Art V[etal Co

Erie,
Erle Can Co. 816 W. Erie St.,, Chicago,

Falstrom Co., 7 Falstrom Court, Pas-
sale, N. J.

Federal Electric Products Co, Inc., 50
Paris St., Newark. N.

Hadley Co., Robert M 711 E. 61st St,
Los Anzeles Cali

Insuline Corp. of America. 36-02 35th
Ave,, Long Island City, N. Y.
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ELECTRONIC and ALLIED PRODUCTS

Karp Metal Products Co., 129 30th St.,
Brooklyn, N. Y.
Lewyt Corp., 60 Broadway, Brooklyn,

fRY:

Millen Mfg. Co., James, 150 Exchange
St., Malden Mass

Miller Co., J. W., 5917 S. Main St., Los
ngeles. Calif.

Natlgfal Co., 61 Sherman St., Malden,

ass,

Olsen Illuminating Co., Ltd., Otto K.,
1560 Vine St., Hollywood, Calif.

Par Metal Products Corp, 32-62 49th St.,
Long Island City, N. Y.

Paramount Radio orp, 967 32nd St.,
Oakland, Calif.

Richardson- Allen Corp, 15 W. 20th St,

New York

Sherron Metahlc Corp 1201 Flushing
Ave., Brooklyn, N.

Syracuse Ornamental Co 581 So: Clinton

Syracuse, . Y.

Trebor ‘Radio Co., Pasadena, Calif.

Union Aircraft Products Corp., 380 Sec-
ond Ave.,, New_York, N. Y.

‘Wallace Mfg. Co., Wm. 'l‘.. Chili & Madi-
son Aves., Peru Ind.

PLASTICS CABINETS—see Plastics

Cable

see also Wire

COAXIAL CABLE

Alphg; Vlz'lre\( Corp.,, 50 Howard St, New

ork, N.

American Phenolic Corp. 1830 S. 654th
Ave., Chicago, I

Anaconda Wire & Cable Co., 26 Broad-
way, New York, N. Y.

Andrew Co., Victor J 363 East 75th St.,
Chicago. Il

Belden Mfg., Co., 4673 W. Van Buren

Boston Insulated Wire & Cable Co.
Bay St. (Dorchester), Boston, M'.ass

Brach Mfg. Corp., L. S., 56 Dickerson
St., Newark, N. J.

Ch;cago Metal Fose Corp., 1315 S. 3rd

Maywood, Il

Communicatlons Products Co., 363 Cator
Ave., Jersey City, N. J.

Cornish Wire Co., 16 Park Row, New

York, N. Y.

Doolittle Radio, Inc, 7421 S. Loomis
Blvd., Chicago, Il

Eby, Inc., Hugh H., 18 W. Chelton Ave,,
Phlladelphla, Pa.

Hssex Wire orp. 1601 wWall St., Fort

‘Wayne,
General Cai)le Corp. 420 Lexington Ave.,
New York, N. Y.
General Insulated ere Corp., 53 Park
New York, Y.
Isols,nt{te, Inc., 343 Cortlandt St., Bel-
leville, N. J.

F. Johnson Co., Waseca, Minn.
Okonlte Co., Passaic, N. J.
Phelps Dodge Copper Products Corp., 40
all New York, Y.
Precision 'I‘ube Co., 3828 Terrace St.
Philadelphia, Pa.
Radex Corp., 1322 Elston Ave., Chicago,

I
Radio Receptor Co. 251 W. 19th St
New York, N.
Schott Co., Walter L 9306 Santa Monica
vd.,, Beverly Hills, Cal.
Slmplex Wire & Cable Corp., 79 Sidney
St., Cambridge, Mass.

Uniform Tubes, Shurs Lane & Lauriston
St., Roxborough, Philadelphia, Pa.
Western Electric Co., Inc.,, 195 Broadway,

New York, N. Y.
Wood RElectric Co., Inc, C._D. 826
Broadway, New York, 3%,

Capacitors

FIXED CAPACITORS

Aerovox Corp., T40 Belleville Ave.,, New
Bedford, Mass.

American Condenser Corp., 2508 S, Mich-
igan Ave., Chicago, Th.

Atlas Condenser Products Co., 548 West-
chester Ave., Bronx, N. Y.

Automatic Electric Co. 1033 W. Van
Buren St., Chicago. Ill.

Bud Radio, Inc., 2118 E. 55th St., Cleve-
land, Ohio

ELECTRONICS — June 1943

(Parts, Accessories and Materials)

Cardwell Mfg. Corp., Allen D, §1 Pros-
T St., Brool\lyn Y.
Cent’é-‘:r;llab 500 E. Keefe A Ave., Milwaukee,

Condenser Corp. of America, 1000 Ham-
ilton Blvd., South Plainfield, N. J.
Condenser Products Co., 13756 N. Branch
St. icago, Ill.
Comell Dubflier _ Electric Corp., 1000
ﬁlan}xllton Blvd., South Plainfield,

Cosmylc 1I{{udxo Co., 699 E. 135th St., New

or L

Crowley & Co., Henry L., 1 Central Ave.,
West Orange. N. J.

Deutschmann Cor] i Tobe Canton, Mass.

Dumont Electric , 34 Hubert St., New

York, .
Eitel- McCullough Inc.,, San Bruno, Cal.
Electro-Motive Mfg. Co., S. Park & John
Sts., Wildimantic, Conn,
Erie Resistor Corp., 640 W. 12th St.,

Erie, Pa.
Fast & Co., John K, 312 N. Pulaski Ave.,
Chicago, I1L
General Electric Co., Schenectady, N. Y.
General Rad Co., 30 State St., Cam-

Glra&d I-fopklns. 1000 40th Ave., Oakland,

H R. 8. Products, 6707 W. Lake St.,
Chicago, Ill.

Illinois Condenser Co., 3262 W. North
Ave., Chicago, o

Industrial Condenser Corp., 1726 W. North
Ave., Chicago, Il

Jennings Radio Mfg. Co., R 3 Box 22,
San Jose, Calif.

Johnson Co., E. F., Waseca, M

Kellogg Switchboard & Supply Co 6650
8. Cicero Ave., Chicago, 1ll.

Magnv%vox Clon 3 21381 Bueter Rd., Fort

Mallory & Co P. R, 3029 E. Washing-
ton St., Indlanapolls Ind.

Micamold Radio Corp. 1087 Flushing
Ave., Brooklyn, ¥

Muter Co, 1255 S. Mlchlgan Ave., Chi-

111,
Natlonal ‘Union Radio Corp., 15 Washing-
ton_ St., Newark, N. J.
Noma Electric Corp., 56 West 13th St.,
New York, N.
Polymet Condenser Co., 699 East 135
St., New York, N.
Potter CO I}]an Sheridan Rd., North Chi-
cag
Radio Corp of America, Camden, N. J.
Sangamo Electric Co., Springfleld, Il
Sevison Magneto Engrg. Co., 379 Phillips
Ave,, Toledo, Ohio.
Sickles Co., F. W., 165 Forest St., Chico-
pee, Mass.
Solar Mfg. Corp., Bayonne, N. J.
Sound Equlpment Corx of California,
ve.,

1 Lexington Hollywood,
Sprague Spec'la.ltles Co., 189 Beaver St.,
North Adams, Mass

Teleradlo Engineering Corp. 484 Broome
St., New York. N.

Telex Produetg Co., Telex Park, Min-
neapolis, Minn.

COMPRESSED GAS CAPACITORS

Lapp Insulator Co., 31 Gilbert St., Le
Roy, N. Y.

VARIABLE RECEIVER TUNING
CAPACITORS

Alden Products Co,, 117 Main St.,, Brock-
ton, Mass.

American Steel Package Co., Squire Ave.,
Defiance, Ohlo

Barker & Williamson, Upper Darby, Pa.

Bud]R%dlo. llnc., 2118 E. 55th St., Cleve-
an 0.

Cardwell Mfg. Corp., Allen D., 81 Pros-
pect St., Brooklyn, N. Y.

General Electronic Industries, Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn.

General Instrument Corp., 829 Newark
Ave., Elizabeth, N. J.

Hammarlund Mfg. Co., 460 W. 34 St,
New York, N. Y.

Kaar Engineering Co. 619 Emerson St.,
Palo Alto, Calif.

Meissner Mfg. Co., Mt. Carmel, Ill.

Millen Mfg. Co., James, 150 Exchange
St.,, Malden, Mass

Natlg}la] Co., 61 Sherman St., Malden,

Paclﬂc Electronics, W. 1130 Sprague
Ave.. Spokane, Wash.
Radlo Condenser Co., Camden, N. J.

VARIABLE TRANSMITTER TUNING
CAPACITORS

Barker & Wllllamson, 235 Fairfield Ave,,

Upper Darby, P
Bud F&dlo. Inc., 2118 E. 55th St., Cleve-

Ohio
A]len D., 81 Pros-

Cardwell Mtg. Cop
pect St., Brooklyn,

Genera! Electronic Industries. Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn.

General Instrument Cor ., 829 Newark

Ave., Elizabeth, N. J.
Co., 460 W. 34 St.,

Hammarlund Mfg.
New York, N. Y.

Insuline Corp. of America, 36-02 35th
Ave,, Long Island City. N. Y.

Johnson, E. F.. Waseca, Min

Millen Mfg Co., James. 150 Exchange
St., Malden, Mas:

Natlona.l Co., é1 Sherman St., Malden,

Mass.

VARIABLE TRIMMER CAPACITORS

Aerovox Corp., 740 Belleville Ave.,, New
Bedford, Mass,

Alden Products Co., 117 Main St., Brock-
tom, Mass.

American Steel Package Co., Squire Ave.,
Deflance, Ohio

Automatic Wlndlng Co., 900 Passaic Ave.,
East Newark, J.

Bud Radio, Inc,, 2118 E. 56th St., Cleve-
land, Ohio

Cardwell Mfg. Corp Allen D., 81 Pros-
pect St., Brook yn,

Centralab, Keere Ave. Milwau-
kee, Wis.

D-X Crystal Co., 1841 W. Carroll Ave.,
Chicago. Il1

Erleg{eslstor Corp., 640 W. 12th St., Erle,

General Electric Co., Bridgeport, Conn.

General Electronic Industries, Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn

Geners] Radio Co., 30 State St, Cam-
bridge, Mass,

Guthman, Inc., E. 1, 156 S. Throop St.,
Chicago, Ill.

Hammarlund Mfg. Co.,, 460 W. 34 St.,
New York, N. Y.

Insuline Corp. of America, 36 02 36th
Ave., Long Island City, N. Y.

Johnson Co., E. F., Waseca, Minn.

Leeds & Northrup Co., 4970 Stenton Ave.,
Philadelphia, Pa.

Melssner Mfg. Co., Mt. Carmel, Ill.

Millen Mfg. Co., James 150 Exchange
St., Malden, Mass.

Mtller Co., J. W., § 5917 S. Main St., Los
Angeles, Cal.

Muter Co., 1256 S. Michigan Ave., Chi-
cago, Il

Natlg}ral Co., 61 Sherman St., Malden,

ass,

Sickles Co., F. W., 1656 Front St., Chi-
copee, Mass.

Standard Coll Products Co., 2329 N. Pul-
aski Chicago, Ill.

Teleradio Engineering Corp. 484 Broome
St, New York, N. Y

Cells

Photo-Electrlc Cells—saee Tubes

Cements

RADIO CEMENTS
Alde{\ Products Co., 117 Main St,, Brock-

on. Mass.

Ameriean Products Mftg. Co., 8127 Olean-
der St., New Orleans, La.

Crowley & Co., Henry L., 1 Central Ave.,
West Orange, N. J.

D-X Crystal Co., 1841 W. Carroll Ave.,,
Chicago, Il

General Cement Mfg. Co., 919 Taylor
Ave., Rockford, Il

General Electric Co Bridgeport, Conn.

Maas & Waldstein Co., 438 Riverside Ave.,
Newark, N. J.

Schott Co., Waliter L., 9306 Santa Monica
Blvd., Beverly Hills, Cal.

Stangard Products Co., 4111 Ft. Hamil-
ton Pkwy, Brooklyn, N. Y.

Zophar Mills, Inc., 112 ‘26th St., Brook-
Iyn, N. Y.

Ceramics

ses Insulatlon
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(Parts, Accessories and Materials)

Changers

AUTOMATIC RECORD CHANGERS

Autocrat Radio Co., 3855 N. Hamilton
Ave., Chicago, IiL
Farnsworth Television & Radio Co
3700 Pontiac St.,, Fort Wayne, In
Gnrr;.rdkSalcs Corp., 296 Broadway, New
or
General indu&-lrn% Co., Taylor & Olive
Sts., Elyria, Ohio
General Instrument Corp., 829 Newark
Ave., Elizabeth, N. J.
Radio Corp of America, Camden, N. J.
Rock-Ola Mfg. Corp., 867 N. Kedzie Ave.,
Chicago, 1L
Sillcox Radio & Television Corp., 70 Pine
St., New York, N, Y.
Talking Devices Co., 4451 W. Irving Park
f Chicago, Il

Chokes

POWER and AUDIO CHOKES

American. Communications Corp., 306
Broadway, New York, Ve
American Transformer Co., 178 Emmet

8t., Newark, N. J.
Arlavox Mfg. Co., 5042 Cottage Grove
., Chicago, 111
Automatic Products Co., 2450 North 32nd
St., Milwaukee, Wisc.
Chicago Transformer Corp., 3501 W.

Addison St., Chicago, Ill.

Cot:odColl %) 71 Willard Ave., Provi-
enc:

Blectrical Transtormer Co., 421 Canai
8t., New York, Y.

mectronlc 'I‘ra.nstormer Co,, 515 West
th 8t, New York, N. Y.

Ferranti Electrlc Inc., 30 Rockefeller
Plaza, New York. N. Y.

Freed Tnnltormer Co., 72 Spring St.,
New York, N. Y.

Hadley Co Robert M., 711 E, 61st St.,
Los A geles, Cal.

Hallt(l:cgson Co] 4500 Ravenswood Ave.,

Har%}vlck Hlndl} Inc., 40 Hermon St.,
ew,

Hollywood Transformer Co., 645 N. Mar-
tel Ave., Los Angeles, Cal.

International Transformer Co.,, 17 W.
20th St.,, New York, Yo

M.
Jefferson Electric Co., Bellwood, Ill.
Johnson Co., E Waseca Minn
Kenyon Transformer Co., 840 Barry St.,
New York, Y.
Mct(r:olﬂm. Inc., 5133 W. 25th PI. (Cicero),
cago, Il
Merit Coll & Transformer Corp., 311 N.
Desplaines St., Chicago, Iil.
Miller Co., J. W., 5917 S. Main St., Los

Angeles, Cal.
Naug;ml Co 61 Sherman St., Malden,
a8s.
New_York Transformer Co., 26 Waverly
Place, New York, Y.

Norwalk Transformer Corp., South Nor-
walk, Conn.

Red Arrow Electric Corp.,, 100 Coit St.,
Irvington, N. J.

Sonotone Corp. P. O. Box 200 Sawmill
River Rd., Elmsford,
Sound Equipment Cori:_iI of Callfornia 6245
Lexington Ave. ollywood, Calif.
Standard Transformer Corp., 1500 N. Hal-
ated St., Chicago, Il

Thordarson Electric Mfg. Co., 500 W.
Huron 8t, Chicago, Il

Transformer Products, Inc. 143 W. 351
St., New York, N.

Trlum h Mlg Co., 4017 W. Lake St.,

Chicago,
United Transrormer Co., 150 Varick St.,
w. York, N. Y.
Utah Radlo Products Co., 820 Orleans
8t., Chicago,
R.F. CHOKES
Aladdin Radio Industries, Inc., 501 W.
35th St., Chicago, IIl
Anaconda ‘Wire Cable Co.,, 25 Broad-
New Y
Bud Radlo. Inc., 2118 E. §5th St., Cleve-

Ohio
D-X Crystal Co., 1841 W. Carroll Ave.,
Chicago,
ni.
Essex Specialty Co.. Inc., 1060 Broad
St., Newark,
Pulaski

N. J.
Fast & Co.. John E., 3101 N.
Ave., Chicago, Il

D-6

General Radio Co., 30 State St., Cam-

ridge ass.

General Wlndlng Co., 420 West 45th St,
New York, N. Y.

Guthman & Co,, E. 1., 15 S. Throop St.,
Chicago, IIl.

Hammarlund Mfg. Co., 460 W. 34th St.,
New York, N. Y.

Insuline Corp. of Amerlca., 36-02 35th Ave.,
Long Is and City, N. Y.

Lectrohm, Ine, 5133 W. 25th Pl
(Cicero), Chicago, 11l

\Ierlt Cof}] & Transformer Corp., 311

Desplaines St., Chicago, 111

\Iillen 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, L

National Co., 61 Sherman St., Malden,
Mass,

Ohmite Mfg. Co., 4835 W. Flournoy St.,
Chicago, Ill

Sickles Co.. F. W., 165 Front St.,, Chico-

Mass,

ee,
%tandard Coil Products "Co., 2329 N.
Pulaski Rd., Chicago, Ill.
Teleradlo Engineerlnz Corp., 484 Broome
. New York, N. Y.

Clips

TEST and TUBE CLIPS
Alden Products Co., 117 Main St., Brock-

ton,

American Phenollc Corp., 1830 8. 54th
Ave.,, Chicago.

American Radio Hardware Co., Inc., 476
Broadway, New York, N.

Birtcher Corp., 5087 Huntlng'ton Drive,
Los Angeles, Calif.

Bud Radio, Inc., 2118 E. §5th St., Cleve-
land. Ohio

Chase Brass & Copper Co., Waterbury,

Con
Dante Electrlc Mfg. Co., Bantam, Conn
Fahnestock Electric Co., 46-44 11th St
Long Island City, N. Y.
Insullne Cor? of Amerloa., %6 -02 35th Ave.,
sla

Long Island City, N.

Kulka Electric Mfg. Co. Inc.,, 30 South
St., Mt. Vernon, N.

Micarta Fabricators, Inc., 4619 Ravens-

wood Ave., Chlcago 111

Mueller Electric Co., 1583 E. 31st St.,
Cleveland, Ohio

National Co., 61 Sherman St., Malden.
Mass,

PennEgnion Electric Corp., 315 State St..

Zierick Mfs, Corn 385 Gerard Ave.,
New York. N.

Coils

POWER and A. F. COILS and WINDINGS

m-qohda Wire & Cable Co., 26 Broad-
New York,

Apean lnaustry. 1035 La.ke St., Chicago,

Arlavox Mfg. Co. 5042 Cottage Grove

Ave., Chicag

Barker & Willlamson 235 Fairfleld Ave.,
pper Darby, Pa.

‘Bu dl glo. Inc., 2118 E. 55th St., Cleve-
an

Carron Mfg. Co. 415 S. Aberdeen St.,
Chicago, Ill.

Coto-Coll Co, 71 Wwillard Awe., Provi-
ence, R. I

Dfmno. Electric Co., 93 Main St, Winsted,

Conn.
Davis & Co., Dean W., 549 W. Fulton
St., Chicago,
Dinl%l goll Co., 1 North St., Caledonia,

Doyle, Inc, James W., 2734 N. Pulaski
Rd., Chicago, Ill.

Electrical Coil Winding Co., 2734 Saun-
ders St.,, Camden, N. J.

Electricoil Co, 6 Varick St., New York,

N. ¥.

Electro Units Supply Co., 4203 W. Fuller-
ton Ave., Chicago, Il

Electronic Transformer Co., 515 Waest
29th St.,, New York, N. Y.

Freed Transformer Co., 72 Spring St.,
New York, N. Y.

General Electric Co., Schenectady, N. Y.

General Winding Co 0 West 45th
St., N’ew York, N.

Guthman & Co., Edwin I., 15 S. Throop
St., Chicago, 11

Hadley Co., Robert M, 711 East 61st
St.,, Los Angeles, Calif.

1943-1944 DIRECTORY of

Halldorson Co.,

4500 Ravenswood Ave.,
Chicago, 11l

Industrial Transformer Corp., 2540 Bel-
mont Ave.,, New York, N. Y.
Instrument Resistors, Inc., Little Falls,

International Transformer Co., 17 W.
20th St., New York, N.

Magnetic Windings Co., 16th ‘& Butler
Sts., Easton, Pa.

Merit Coil & Transformer Corp., 311 N.
Desplaines St., Chicago, Ill.

Merwin-Wilson Co., New Milford, Conn.

Muter Co., 1255 8. Michigan Ave., Chi-
cafo, 111

Northelfer Winding Labs., 111 Alber-
marle Ave., Trenton, N. J.

Phelps Dodge Copper Products Corp.,
American Copper Products Div.,, 40
Wall St., New York, N. Y.

Premier Crystal Laboratories, Inc., 55
Park Row, New York, N. Y.

Presto Electric Co., 4511 New York Ave..
Union City, N. J.

Ra.dex Corp., 1322 Elston Ave., Chicago,

Standard Coil Products, 2329 N. Pulaski
,.Chicago, IIl.

Standard Transformer Corp., 1500 N.
Halsted St., Chicago,

Teleradio Engineering Corp. ‘484 Broome
St., New York, R4,

Transformer Products Inc, 143 W. 51st
St.. New York, N. Y.

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

Wheeler Insulated Wire Co., 378 Wash-
ington Ave., Bridgeport, Conn.

R.F. RECEIVING or TRANSMITTING

COILS
Alden Prt;alucts Co., 117 Main St., Brock-
on, 88
Alladin Radlo Industries, Inc., 501 W.
35th Chicago, :
A.merlcan Communicatnons

Corp., 306
Broadway, New York, N. Y.
Anaconda Wire & Cable Co. 25 Broad-
way, New York, ¥}
363 E. 75th St.,

N.

Andrew Co., Victor J.,
Chicago, IIL

Barber & Howard Co., East Ave., West-
erly, R. I

Barker & Williamson, 235 Fairfleld Ave.,
Upper Darby, Pa.

Carron Mfg. Co., 415 S. Aberdeen St.,

Chicago, Ill.
Coto-Coil Co., 71 Willard Ave., Provi-

dence, R.

D-X Crystal Co, 841 W. Carroll Ave.,
Chicago, Il

Erco Radlo Labs, Inc.,, Fenimore Ave.,
Hempstead, ., NE

Essex Specialty Co., Inc., 1060 Broad
St., Newark, N. J.

General Winding Co., 420 W. 45th St.,
New York, ¥

N.

E. 1. Guthman & Co. 15 So. Throop
St., Chicago, IIL

Hammarlund V[fz Co., 460 W, 34th St.,
New York. Y.

Johnson Co., E. F.. Waseca., Minn.

Meissner Mfg. Co., Mount Carmel, TIL.

Miller Co., J. W., 5917 S. Main St., Los
Angeles. Cal.

Muter Co., 1255 S. Michigan Ave., Chi-
cago,

Natio'\gl Co., 61 Sherman St., Malden,
Mass.

S-W Inductor Co.. 1056-58 N, Woods
St., Chicago. Tl

Sickles Co.. F. W., 165 Front St.,, Chico-
nae, ans

Sound Fnuipment Corn. of California. 6245
Lexington Ave., Hollywood. Callf.

Standard Windings Corp., 2-4 Johnes St..

Super Flectrie
Summit Ave.,

Teler~'n T«‘“""\enrine f‘orp
St.. New York,

Webber Co.. Farl, 4358 W Roosevelt Rd.,
Chicago, TIl.

434 Broome

SOLENOID COILS

Acme Wire Co., 1265 Dixwell Ave.,, New
Haven. Conn.
Allen-Bradley Co.. 136 W. Greenfleld Ave.,
Milwaukee, Wis.
Automatic Electric Co., 1033 W. Van
Buren St.. Chicago. T
Auto‘rrnatlc Switch Co., 41 E. 11th St., New

ork. N. Y.
Cotoi{Coil Co., 71 Willard Ave., Providence,
T
Davis & Co., Dean W., 549 W. Fulton St.,
Chicago, Il

Doyle. Inc.. James W, 2734 N. Pulaski
Rd., Chicago, 11
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ELECTRONIC and ALLIED PRODUCTS

Eclipse Avia.tlon Div. of Bendix Aviation,
Bendix,
Electrica)l Coil Wlndin
ers St., Camden, N.
Electrical Transformer Co., 417 Canal
St., New York, N.
Electronic Transformer "Co.. 515 West
29th St., New York,
30 ‘Rockefeller

Ferranti Electrlc Inec.,

Plaza. New York, N.
GeneYralkElectrlc Co., Schenectady, New
Guardian Electric Mfg. Co., 1621 W. Wal-

nut St.. Chicago, Ill.

Industrial Transformer Corp., 2540 Bel-

mont Ave., New York, N.

Instrumjmt Resistors, Inc., Little Falls,

Jefterson Electric Co., Bellwood. Il
Leotone Radlo Co.,, 63 Dey St., New

, N. Y.

Magnavox Co.,d 2131 Bueter Rd., Fort
yn

I\ev&!\?n Co., 244 W. 23rd St.,, New York,

R B. M Mfi Co., Div. of Essex Wire
Corp., 1601 Wall St, Fort Wayne, Ind.

Rlchardson-Allen Corp 15 W. 20th St.,
New York, N.

Smith Mfg. Co Nathan R., 105 Pasa-
dena Ave., S. Pasadena, Calif.

Standard Coil Produets Co., 2329 N. Pul-

aski Chicago, 111,

Standard Windins Co., 2-4 Johnes St.,
Newburgh, N. Y.

Trebor Radio Co., Pasadena Calif.

Webber Co., Earl, 4358 W. Roosevelt Rd.,
Chlcago E

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

Condensers

see Capacltors

Connectors

CABLE CONNECTORS AND COUPLINGS

Airadio, Inc., Melrose Ave. & Battery Pl.,
Stamtord Conn.

Alrcraft-Marine Prods. Co., Inc., 286 N.
Broad St., Elizabeth, N. J.

Alden Products Co., 117 Main St., Brock-
ton, Maass.

Amerplca.n Insulator Corp., New Freedom,
a.

American Phenolic_ Corp., 1830 S. 54th
Ave., Chicago, Il

American  Rad'o Hardware Co, 476
Broadway, New York, N.

Astatic Corp., 830 Market St Youngs-

town, Ohio
Atlas Soubrtld Corp., 1443 39th St., Brook-
Bead Chain. \{fg Co., 110 Mountain Grove

lyn,
St., Bridgeport, Conn.

Birnbach Rad o Co., 1456 Hudson St., New
York, N.

Brush Dewlopment Co 3311 Perkins
Ave,, Cle\eland

Bud Radio, Inc., 2118 E 55th St., Cleve-
land, Ohio

Burndy Englneerlng Co., Inc.. 107 East-
ern Blvd.,, New York, N. Y.

Cannon Electric Development Co., 3209

mboldt St.. Los Angeles, Calif.

Chaséonn;‘rass & Copper Co., Waterbury,

Cole-Hersee Co., 54 Old Colony Ave.,
South Boston, Mass,

Dante Elec. Mfg. Co., Bantam, Conn.

Dossert & Co., 242 W. 41st St., New
York, N. Y.

Eby, Inc., Hugh H., 18 W. Chelton Ave.,
Phlladelphls Pa

Federal Mfz. & Engrg. Corp.. 199-217
Steuben St., Brooklyn, N. Y.
General Electranic Industries, Div. of

Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn.
Harwood Co.. 540 N. La Brea, Los
Angeles. Calif.
Ideal Commuta‘or Dre=ser Co., 1631 Park
Ave,, Sycamore, Ill
Insuline Corp. of America, 36- 0’ 35th
Ave., T.ong Ts'and Citv. N.
St., Indlanapolls Ind.
Monowatt Electréc Corp., 66 Bissell St.,
O. Z. Electrical Mfg Co., 262 Bond St.,
Brooklyn, N
Wire Corp.. 1601 Wal!l St, Fort
Wayne, Ind.

Mallory & Co., P. R., 3029 E. Wa.shlngton
Providence

Paranite Wire & Cable. Div. of Essex

ELECTRONICS — June 1943

Co., 2734 Saund-

{Parts, Accessories and Materials)

Penn-Union Electric Corp., 315 State St.,
Erie, Pa.

Preclslon Specialties, 220 North Western
Av Los Angeles, Calif.

Pyle-\ational Co., 1334 N. Kostner Ave.,
Chicago, Il

Remler Co., Ltd., 2101 Bryant St., San
Francisco, Calif.

Richards Co., Inc.,, Arklay S.. 712 Win-
chester St.. Newton Hizhlands. Mass.

Selectar Mfg. Corp., 21-10 49th Ave., Long
Island City, N. Y.

Sheldon Service Corp., 24-15 43rd Ave.,
Long_Island City, Y.

Sherman Mfg Co., , 22 Barney St.,
Battle Creek, Mich.

Thomas & Betts Co., Inc., 36 Butler St.,
Elizabeth, N. J.

Ucinite Co., 459 Watertown St,
tonvme. Mass.

Zierick Mfg. Corp 3856 Gerard Ave., New
York,

New-

Contacts

ree Points

Contactors

Allen-Bradley Co., 136 W. Greenfield
Ave.. Milwaukee, Wisc.

Arrow-Hart & Hegeman Elec. €o., 103
Hawthorn St., Hartford. Conn.

Automatic Electric Mfg. Co., 10 State
St.. Mankato, Minn.

Colt's Patent Fire Arms Mfg. Co.. 1429
Park St., Hartford, Conn.

Eisler Engineerlnz Co 751 South 13th
St.. Newark, N.

Guardian Electric Mfg Co., 1621 Walnut
St., Chicago, Il

Ward L.eonard Electric Co., 31 South St.,
Mt. Vernon, N. Y.

warrick. Charles F., 16261 Hamilton Ave.,
Detroit, Mich.

Wesunvhouse Electric & Mfg. Co., East
Pittﬂburgh Pa.

Zenith Electric Co. 152 W. Walton St.
Chicago, Il

Controls

ATTENUATORS

Allen-Bradley Co.. 136 W. Greenfield Ave.,
Milwaukee, Wisc.
Cinema Engineering Co., laos 8. Ver-

duro Ave., Burbank. Cal
Clarostat va Co., 287 N. Sixth St.,
Bronklyn.

N. Y.

Daven Co.. 158 Summit St.. Newark. N. J.

General Rad'o Co., 30 State St.. Cam-
bridge, Masas.

International Resistance Co.. 401 N.
Broad St., Phlladelphla. Pa.

Mallary & Co., P. R, 3029 E. Washington
St.. Tndlanapolis Ind

Ohmite Mfe. Co.. 4835 W. Flournoy St.,
Chicago, TIL

Remler Co.. 2101 Bryant St., San Fran-
cisco, Cal.

Rowe Radio Research Lahoratorvy Co..
2422 N. Pulaski Rd.. Chicaro. 111,

Shallcross Mfz. Co., 10 Jackson Ave., Col-

Hn dale, Pa.
Tech i abfz"at‘?rles 7 Lincoln St.. Jersey
Utah Radio Products Co., 820 Orleans St.,
Chicago, Il

VOLUME and TONE CONTROLS
Cent%lab, 900 E. Keefe Ave., Miiwaukee,

e,

Chicaro Telephone Suoply Co.. 1142 W.
Beardsley Ave.. Elkhart InAd.

Clarostat Mfg. Co., 287 N. Sixth St.,
Brooklyn. N.

DaveTn Co.. 158 Summit St., Newark, N.

General Radio Co., 30 State St. Cam-
bridee, Mass.
Hickok Electrical Instrument Co., 10514

Dunont Ave., Cleveland, Ohio
International Resistance Co., 401 N. Broad
St.. Philadelphia, Pa:

Mallory & Co.. P. R., 3029 E. Washington
St.. Indianapolis. Ind.
National Union Radio Corn.. 15 Wash-

ington St.. Newark, N. J.

Ohmite Mfg. Co., 4835 W. Flournoy St.,

hlca?‘)e 11,

Precision sistor Co., 334 Badger Ave.,
Newark, N. J.

Remler Co.. 2101 Bryant St.,
cisco, Cal.

Stackpole Carbon Co., St. Mary's, Pa.

Tech Labglratorles, 7 Lincoln 8t., Jersey

City. N. J.

Utah Radio Products Co., 820 Orleans
St.. Chicago, Il

ert co 5521 Greene St., Philadelphia,

San Fran-

Converters

ROTARY CONVERTERS—see Gen-
erators

Cores

POWDERED IRON CORES

Advance Solvents & Chemical Corp., 24§
Fitth Ave.,, New York, N Y.501 o

Aladdin Radio Industries, Inc.,
35th St., Chicago, Ill.

Crowley & Co.,, H. L., 1 Central Ave,
‘West Orange, N. J.

Electro Products Laboratories, 549 W.
Randolph St., Chicago, B

Ferrocart Corp. of America, P, O. Box
126, Hastings-on-Hudson, N. Y.

General Aniline Works, Div. of General
Aniline & Film Corp., 435 Hudson
St.. New York, N. Y.

Mepham Corp. G’ S.. 2001 Lynch Ave,

East St. Louls,
Pyro‘feni(lc Corp., 175 Varick St., New

Stackpole, Carbon Co., Tannery St., St
Mary’s,

Couplings

COAXIAL CABLE
see Connectors

COUPLINGB—

Crystals

CRYSTAL FINISHING EQUIPMENT

Caplan & Sons, Oscar, Industrial
Diamond g‘ololl Div., Mzé)'z Sara-
toga St. altimore,

plamord Drill Carbon Co., 63 Park Row,

Felker Mg oy Torrence, Calif.

'elker 0., Torrence,

MartlndalegElectrlc Co., Box 617 Edge-
water Br., Cleveland, Ohio

Vreeland Lapidary Mfg. Co., 2020 South-
west Jefferson St., Portland, Oregon

QUARTZ CAYSTALS and HOLDERS

Aircraft Accessories Corp., Fairfax &
Funston Rds., Kansas Clt{l Knnsas
American Insulator Corp.,
dlom Ja‘ 1s C Attleboro, Mass.
A can Jewels Corp., s
R‘enxerBusett Inc., 500 S. E. Second St..
Fort Lauderdale, Fla.

Beaumont Eltl;fi. 1304 S. Indiana Ave.,
hi 0, s
Bemﬁx cai%adlo Div., Bendix _ Aviation

Corp., 920 H Fort St, Baltimore,

Mad.

Bliley Electric Co., BErle, Pa.

Bodnyer Ine., Charles J., 58 Marbledale
Rd, Tuckahoe, N.

Breon Laboratories, Wllllamspor'..

Brush Development Co.,’ 3311 Perklno
Ave., Cleveland, Ohlo

Wm 1. Burnett Radlo Lab, 4814
Idaho St., San Diego. Calif.

Cambridge Thermionic Corp.. 447 Con-
cord Ave., Cambridge. Mass.

Carlisle Crystal Corp., 132 N. Hanover
St. Carlisle, Pa.

Colllns Radlo Ceo., ass 35th St., N. B,

Cplds. Towa

Commerclal stal Co., 112 N. Water
St., Lnncaster, Pa.

Commercial Fquipment Co.. 1416 Mec-
Gee St., Kansas City, Mo.

Commercial Radio Equlp Co., 7134 Main
St., Kansas City, Mo.

Connecticut Telephone & FElectric Corp.,
70 Britannia St., Meriden, Conn.
Corning Glass Worka, Corning, N. Y.
Crystal Lab.,, Inc.. 801 W. Maple St,

Wichita, Kansas

D7



{Parts, Accessories and Materials)

Crystal Products Co., 1519 McGee St.,
Kansas City, Mo.

Crystal Research Lab., Inc, 29 Allyn
St., Hartford, Conn.

C. W. Mfg, 3800 Brooklyn Ave., Los
Angeles, Calif.

Daughetee Mfg., 228 N. Clinton St., Chi-

cago, Il

Dallons Laboratories, 5066 Santa Mon-
ica Blvd., Los Angeles, Calif.

Diamond Drill Carbon Co., 63 Park Row,
New York, N. Y.

L. A. Dow, 2208 4th Ave., Seattle, Wash.

DX Crystal Co., 1841 West Carrol Ave.,
Chicago 1.

Eidson’s, 1309 N. 2nd St., Temple, Texas

Eleetric Appliances Corp.,, 120 W. North
St., Indianapolis, Ind.

Electrical Prod. Corp., 950-30th St., Oak-

land, Calif.

Hlectronic Ind. (Il.), Sandwich, Il

Electronic Ind. (Iowa), 517 Fourth Ave.,
8. E,, Cedar Rapids, Iowa

Blectronics Products Mfg. Corp., 17300
Huron River Drive, Dexter, Mich.

Elkag' Radio Products, 319 E. Walnut
t., Oglesby, IIl.

Etched Products Corp.,, 39-01 Queens
Blvd.,, Long Island City, N. Y.

Federal Engineering Co. 37 Murray St.,
New York,

¥ederal Telephone and Radio Corp.,
591 Broad St., Newark, N. J.
Florida Aircraft, 522 N. E. 1st Ave,

Fort Lauderdale, Fla.
Foote Mineral Co., 1609 Summer St.,
Philadelphia, Pa.
Franklin ransformer, 607-603 22nd
Ave.,, N. E, Minneapolis, Minn.
Frequency Measuring, 601 West Penn-
way, Kansas City, Mo.

General Crystal Corp '1716 Foster Ave..
Schenectady, N. Y.

General Electric Co, 1 River Road,
Schenectady, N. Y.

General Piezo Co., 2614 State Ave.,
Kansas City, Kans.

Quartz Lab.,, Cosmopolitan

Bldg.. Irvington on Hudson. N. Y.

General Radio Co., 30 State St.,, Cam-
bridge. Mass.

Gibbs & Co., Thomas B., Div. of George
W Borg Clorp, 814 Michigan St.,

Delavan, W
320 N. Spruce St.,

Good-All Electric,
Ogalala, Neb.

Harvey Radio Lab., Inc.. 445 Concord
Ave.. Cambridge, Mass.

Harvey-Wells Communications, Inec.,
North St.. Southbridge, Mass.

Hatcher & Fisk, 125 Kansas Ave., To-
peka, Kan.

Hearing Aid Lab., 1404 Franklin St.,
Michigan City, Ind.

Henney Motor Co., Gentleman Products
Div., Freeport, Ill.

Henry Mfg. Co., 2213 Westward Blvd.,
Los Angeles, Calif.

Higgins Industries, Inc., 2221 Warwick
Ave., Santa Monica. Calif.

Highpower Crystal Co.. 2035 W, Charles-

ton St., Chicago, TIl
P. R. Hoﬂ'man Co.. 321 Cherry St,, Car-
lisle, Pa.

Hollister Crystal Co.. Bou'der, Colo.

G. C. Hunt & Sons, 544 Hanover, Car-
lisle, Pa.

Hi-Power Crystal Co., 2035 W. Charles-
ton. St.. Chicago, Il

Howard Mfg. Co., 15 4th St
Blufrs, Iowa

Kaar Engineering Co., 619 Emerson St.,
Palo Alto, Calif

Katz & O=gush, Inc, 33 W. 60th St.,
New York, N. Y.

Kemlite Laboratories, 1809 N. Ashland
Ave., Chicago. 11l

Keystone Piezo Co., 943 Liberty Ave.
Pittsburgh, Pa.

James Knights Co., 131 8. Wells St.,
Sandwich, Ti1.

Leuck Crysta.l Lab., 245 S. 11th. St., Lin-
coln, Neb.

Majestic Radio & Tel. Corp., 2600 W.
51st St., Chicago, Il

John Meck Industries, Liberty St., Ply-
mouth, Ind.

August B. Miller, 9226 Hudson Blvd.,
North Bergen, N. J.

Monitor Piezo Prod., 1500 DMission St.,
South Pasadena. Cal.

Mon%watt Elec., 66 Bissel St., Providence,

Council

National Scientific Products Co.. 2701
‘W. Belmont Ave.. Chicago, Il

National Tile Co., Anderson, Ind.

North Amer. Phillips <Co.. Inc., 145
Palisade Ave.,, Dobbs Ferry, N. Y.

Pacific Radio Crystal Co., 1035 Post
St.,, San Francisco, Cal.

D-8

Parislan Novelty Co,, 3510 S. Western
Ave., cChicago, 1il.

Petersen’ Radio Co., 2800 W. Broadway,
Council Bluffs, lowa

Phileco Corp., Tioga & C Sts., Phila-

delphia, Pa.

Philmore Mtﬁ Co, 113 University Pl,
New Yo

Precision Instrument Mfg. Co., Inc.,

Crystals, 67-02 Hottmn.n Dr., Elm-
hurst, L N.

Precision Piezo' Service, 427 Mayflower
St., Baton Roufa

Premier Crystal bs, Inc., 63 Park
Row, New York, e

Quartz Lab., Inc., 15613 Oak St., Kansas

City, Mo.

Radell Corp., 6327 Guilford Ave.,, In-
dianapolis, Ind.

Radio Specialty Mfg. Co., 403 N. W.
9th Ave., Portland, Oregon

Radio Corp. of America, Camden, N. J.

Reeves Sound Lab., Inc, 62 W. 47th
St.,, New York, NY.

R-9 Crystals, 909 Penn Ave., Pittsburgh,

Ross Mfg Co., 2241 S. Indiana Ave.,
Chicago,

Scientific Radio Products, 738 W. Broad-
wa, Council Bluffs, Iowa

Scientific._ Radio Service, 4301 Sheridan
St., University Park, Md.

Sentry Crystal Co., 206 S. W. Wash-
ington St., Portland, Ore.

Sipp- -Eastwood Corp., 39 Keen St., Pat-
erson, N. J.

M. Iﬁ Smith Lab., 16 Field St.,
Q.

Somerset Laboratories, 124 Valleybrook
Ave., Lyndhurst, J.

Sta.nda.rd Coll Products Co., 2329 N.

ul i Rd., Chicago, Il

Smndard Plezo Co., Comerford Bldg.,
Carlisle, Pa.

Telephonics Corp. 350 West 31st St.,
New York, Y.

Telicon Corp., 305 BEast 63rd St.,, New
York, N. Y.

Turner Company, 909 17th St., Cedar
Rapids, Towa

Union Piezo Co., 701 McCarter High-
way, Newark, N. J.

Universal Dob Co., Y34"1 West 36th St.,

Universal System, 112 W.
18th St., Kansas City, Mo.

Urba.ygh Dev. go. 156 W. 47th St., New

ork, N. Y.

Valp{{w Crystals, Highland St., Holliston,
Mass.

Vreeg.nd Lapidary Mfg. Co., Portland,
re.

V. Precision Instruments,

57-02 Hoft-
man _Drive, Elmhurst, N. Y.
Wm. T. Wallace Mfg. Co., Chii & Madi-
son Aves., Peru, Indiana
‘Wenkstern Halsey Co., 305 1st St.,
Cedar Rapids. Towa
‘Western Hlectric Co., 1956 Broadway, New

Kane,

Television

York, N. Y.

Wilcox Elec. Co., Inc., 14th & Chestnut,
Kansas Clty.

Wynne Precision Co, 1143 N. Hill St.,
Griffin, Ga.

ROCHELLE SALT CRYSTALS

Tibbetts Laboratories, 12 Norfolk St.,
Cambridge, Mass.

Dials

see also Knobs, Pointers

Alden Products Co.,, 117 Main St., Brock-
ton, Mass.

American Emblem Co., Utica, N. Y.

American Radio Hardware Co., Inc 476

Broadway, New York, N.
Austin %o, O., 42 Greene St., \ew York,
Bastian Bros. Co., 1600 N. Clinton Ave.,
Rochester, N.
Bud Radio, Inc., 2118 E. 55th St., Cleve-

land, Ohio
Continental-Diamond Fibre Co., 13
Chapel St., Newark, Del.

Crowe Name Plate & Mfg. Co., 3701
Ravenswood Ave., Il
Dearborn Glass Co., 2414 W. 21st St.,

Chicago, TIl.
Daven Co., 158 Summit St., Newark, N. J.
Fastern Etchlng & Mfg." Co., Chicopee,

Mas,
Emelold Co 291 Laurel Ave., Arlington,

Flock Process Corp., 17 W. 31st St.,
New York, N. Y.

1943-1344 DIRECTORY of

General Radio Co., 30 State St., Cam-

bridge, Mass.

Grammes & Sons, lnc., L. F., 366 Union
St., Alientown, f{’a.

Insuline Corp. of America, 36-02 35th
Ave., Long Island City,

Mica,_Insulator Co., 200 Varick St. New

York, N. Y.

Millen Mfg Co., James, 150 Exchange
St., Malden, Mass,

Nationa] Co., 61 Sherman St., Malden,

Mas:

New Enzland Radiocrafters, 1166 Com-
monwealth Ave., Brookline, Mass.
Parisian Novelty Co., 3510 S. Western

Ave., Chicago, Il
Premier Crystal Laboratories, Inc.,, 65
Park Row, New York, N. Y.
Premier Metal Etching Co., 21-03 44th
Ave.,, Long Island City, N. Y.
Richardson Co., Lockland,” Ohio
Sillcocks-Miller Co., 10 Parker Ave., W.
South Orange, 'N. L

Discs

BLANK RECORDING DISCS

Advance Recording Products Co 36 12
34th St.,, Long Island City, N
Allied Recording roducts Co 21 09 “43d
Ave., Long Island City, N
Audio Devices, Inc., 1600 Broadway, New

York, N. Y.

Dearborn Glass Co., 2414 W. 21st St.,
Chicago, Il

Duotone Co., 799 Broadway, New York,

N. ¥,

Emerson Radio & Phonograph Corp.. 111

Eighth Ave.,, New York, N. Y.
Galvin Mfg Corp, 4545 W. Augusta.
Chicago, Ill.

General Electric 0., Schenectady, N. Y.

Gould-Moody Co., 395 Broadway, New
York, N.

Hammermill Pa.per Co., Erie,

Home Recording Co., 9 E. 19th St New

York, N. Y.
Howard Radio Co., 1735 Belmont Ave.,

Chicago, Ill.

Mirror Record Corp., 58 W. 25th St., New
York, 3G

Presto Reoording Corp., 242 W. 55th St.,
New York, N. Y.

Rangertone, Inc, 201 Verona Ave,

Newark,

Scranton Record Co., 300 Brook St.,
Scranton, Pa.

Sound Devices Co., 160 East 116th St.,
New York, N. Y.

Talking Devices Co., 4447 Irving Park
Rd., Chicago, Il

»
Dividers
VOLTAGE DIVIDERS—see Resistors

Dynamotors

see Generators

Enamels

see Finishes

Equalizers

see Filters

Escutcheons

see also Dials. Scales

American Emblem Co., Utica, N. Y.

American Radio Hardware Co Inec.,, 476
Broadway, New York,

Ansonia Clock Co., Inc., 103 La.fayette
St.,, New York, Y.

Austin Co., O., 42 Greene St., New York,

N., Y.

Bud Radio, Inc., 2118 E. 55th 8t., Cleve-
land, Ohio

Crowe Name Plate & Mfg. Co., 3701
Ravenswood Ave., Chicago, Ill.

Daven Co., 158 Summit St, Newark,

Eastern Etching & Mfg. Co., Chicopee,

Mass.
Emeloid Co., Inc., 287 Laurel Ave., Arling-
ton, N. J.
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Gemloid Corp, 79-10 Albion Ave., Elm-
hurst, N.

Grammes & Sons, Inc L. F. 366 Union
St., Allentown,

Hopp Pres%I Ir;c 460 West 34th St.,

Yor
Insuline Corp of America, Sg—OZY 35th
2911 S.

Ave.,, Long Island Cty. *
Liberty Engraving & Mfg. Co.,
Central Ave., Los Angeles, Cal.
Plastic Fabricators, Inc., 440 Sansome
St., San Francisco, Calif.
z1y-03 44th

New

Premier Metal Etching Co.,
Ave., Long Island Clty, N.

Stewart Mfg. Corp., F. 4311 Ravens-
wood Ave., Chlcago, Ill

Syracuse Ornamental Co., 581 So. Clinton
St., Syracuse, N. Y.

Fibre

see Insulation

Filters

ELECTRIC WAVE SECTION FILTERS

Audio Development Co.,, 2833 13th Ave,
S.. Minneapolis, Minn.

Bendéx",?vlatlon, Ltd., North Hollywood,

alif.

Ferranti Electric, Inc., 30 Roclkefeller
Plaza, New York,

Electronic Transformer Co 616 West
29th St., New York, N. Y.

Freed Transformer Co 72 Spring St.,
New York, N.

General Electric Co "Schenectady, N. Y.

General Radio Co., 30 State St.,, Cam-
bridge, Mass.

Hollywood Transformer Co., 645 N, Mar-
tel Los Angeles, Calif.

Miller Co W., 5917 S. Main St., Los
Angeles, Calif.

Transformer Products, Inc, 143 W. bl1st
St., New York, N.

United Transformer Co, 150 Varick St.,
New York,

EQUALIZER FILTERS
Altec Lansing Corp., 1680 N. Vine St.,
s Angeles, Calif.
American Transformer Co.,, 178 Emmet
St., Newark, N. J.
Ampllﬁer Co. of America, 17 West 20th
St., New York, N. Y.
Electronic Transformer Co., 515 West
29th St., New York, N.
Hollywood Transformer. Co., 645 N. Mar-
tel Ave.,, Los Angeles, Callf.
Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, Il
Transformer Products Inc.,, 143 W. 51st
St., New York, Y.
150 Varick St.,

United Transformer Co
New York, N. Y.

NOISE FILTERS
Aerovox Corp., 740 Belleville Ave.,, New
Bedford, Mass.
Aeronautical Radio Mfg. Co., 155 First
St., Mineola, N. Y.
Amplifier Co. of America, 17 W, 20th St.,
New York, N. Y.
749 N. Highland, Los

Avia Products Co.,
Ben%xlAvlatlon, Ltd., North Hollywood,

Angeles, Calif.
al.

Cornell-Dubilier Electric Corp., 1000 Ham-
ilton Blvd., South Plamﬂeld Neyil?
Deutschmann Corp., Tobe, Canton, Mass.
Electronic Transformer Co., 515 W. 29th

St., New York, N. Y.
Erie_ Resistor Corp., 640 West 12th St
Inec.,

Erie, Pa.

Ferranti Electric, 30 Rockefeller
Plaza, New York, Y,

General Winding Co. 420 West 45th St.,
New York, N.

Glrard Hopl\lns 1000 40th Ave., Oakland,

Halldorson Co., 4500 Ravenswood Ave.,

Chicago, IIl.

Industrial Condenser Corp.,, 1725 W.
North Ave., Chicago, Ill

Mallory & Co., P. R., 3029 E. Washing-
ton St.,, Indianapolis, Ind.

Measurements Corp., Boonton, N. J.

Philmore Mfg. Co.,, 113 University Pl,
New York, N. ¥.

Electronic Div., Owens-Corning

Fiberglas Corp., 26 W. Market St.,

Newark, Ohio

ELECTRONICS — June 1943

(Parts, Accessories and Materials)

Solar Mfg. Corp., Bayonne, N. J.

Sprague Speclaltlew Co., §9 Beaver St.,
North Adams, Mass.

Whisk Laboratories, 145 W. 45th St., New
York, Y.

Finishes

INSULATING ENAMELS
Alden Produects Co., 117 Main St.,, Brock-

ton, Mass.
Franklin Paint & Varnish Co., Benlamin,
4820 Langdon St., Philadelphia, Pa.
Irvington Varnish & Insulator Co., 10
Argyle Terrace, Irvington, N. J.
Maas & Waldstein Co., 438 Riverside
Ave.,, Newark, N. J.
New ernl\le Inc.. 314 W. First St., Day-

ton, Oh io
Plttsburgh Plate Glass Co., 2000 Grant
Bldg., Pittsburgh, Pa.
Roxzi‘lzanFlewble Lacquer Co., Elizabeth,
Sherwin-Williams Co., 101 Park Ave., N.
W., Cleveland, Ohio
4111 Ft.

Stangard Products Co.
fiton Pkwy., Brooklyn, N. Y.

Ham-

INSULATING VARNISH

Alrose Chen}lcal Co., 180 Mill St., Crans-
ton 5

American Products Mfg. Co., 8127 Olean-
der St., New Orleans, La

Arco Co., 7301 Bessemer Ave., Cleveland,

Ohio
Ault & Wlborgycorp, 75 Varick St.,, New

York
B & C Insulation Products Inc., 261
Fifth Ave., New York, N g
Bak%l}teyCorp 30 E. 424 St., ‘New York,
Day & Co., James B., 1872 Clybourn
Ave,, Chicago, Il
Dolph Co., John C., 168 Emmett St.,
Newark, N. J

General Electrie Co., Bridgeport, Conn,

George Co., P. 'D., 5201 N. Second St.,
t. Louis, Mo.
Haynes Laboratories Inc., C. W. 61

Chandler St.,, Springfield, Mass.
Hilo Varnish Corp, 42 Stewart Ave,
Brooklyn .
Impervious V'arnlsh Co., Rochester, Pa,.
Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chieago, Il
Irvington Varnish & Insulator Co.. 10
Argyle Terrace, Irvington, N. J.
Kay & Ess Co.. Box 968, Dayton, Ohio
Lastik Products Co., American Bunk
Bldg., Pittsburgh, Pa,

Maas & Waldsteln Co., 438 Riverside Ave.,
Newark, N.

Makalot Corp 262 ‘Washington St., Bos-

Ma

Mltchell R.and Insulation Co., 51 Murray
St., New York, N. Y.

Murphy Varnish Co 224 McWhorter St.,
Newark, N. J.

New Wrinkle, Inc., 314 W. First St., Day-
ton, Ohlo

Ohmiac’ Paint & Refining Co., 6540 S.
Central St., Chicago, Il

Pratt & Lambert, Inc., 15 Tonawanda St.,
Buffalo, N. Y.

Robertson Chemical Co., 9808 Meech Ave.,
Cleveland, Ohio

Schenectady Varnish Co.,
Schenectady, N. Y.

Sherwin-Willilams Co., 101 Prospect Ave.,
N. W, Cleveland, Ohio

Standard Insulation Co.,, T4
Ave., East Rutherford, N.

Standard Varnish ‘Works, 2600 Rlchmond
Terrace, Staten Island, N.

Sterling Varnish Co., Haysvllle Pa.

Congress St.,

Paterson

Synar Corp., Wilmington, Del.

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

Zapon Div., Atlas Powder Co., Ludlow

Stamford Conn
Zophﬁr %Illls Inc., 118- 26th St., Brooklyn,

LACQUER FINISHES

Alrose Chemical Co., Cranston, R. 1.

American Products Mfg Co., 8127 Olean-
der St., New Orleans, La.

Ar(:OOCo, 7301 Bessemer Aye, Claveland

Ault & Wll.l)é)r[:Y Corp., 76 Varick St., New
Bake\lrlte Corp 30 E. 42d St.,, New York,
Ine.,, 211 Leib 3t,

Berry Bros Detroit,
Mich.

1C

Day & Co., James B, 1872 Clybourn
Ave., Chicago, IlL

Dalph Cbo., John C., 168 Emmett St.,
Newark, N J

du Pont de Nemours & Co., E. 1., 626
Schuyler Ave., Arllngt-)n, N, J.

Durez Piastics & Chemicals, Ine, 1922
Walck Road, North Tonawanda, N Y.

Egyptian Lacquer Mfg Co., 1270 Sixth
Ave,, New York, N. V.

Ferro Enamel Corp, 4150 E. 56th St.,
Cleve’and, Oh

Franklin Paint & Varmsh Co., Benjamin,
4820 lLangdon St., Phlladelphla, Pa.

General Cement Mfg. Co 919 Taylor Ave.,

Rockford, Il

Glidden Co., 11100 Glidden Ave., Cleve-
land, Ohio

Haynes Laboratories, Inc, C. W, 61

Chandler St., Springfield, Mass.

Hilo Varnish Corp, 42 Stewart Ave,
Brooklyn, N.

Jones-Dabney Co., Smlth & Proback Sts.,
Louisville, Ky.

Kay & Ess Co., Box 968, Dayton, Ohio

Lily Varnish Co., 670 S. California St.,
Indianapolis, Ind.

Lowe DBrothers Co., 436 E. Third St.,
Dayton, Ohlo .

Maas & Waldstein Cj). 438 Riverside

Ave., Newark,

Makalot Corp., 262 Washington St., Bos-
ton, Mass.

\Iasury & Son, John W, 50 Jay S8t,
Brooklyn, N. Y.

Monsanto Chemical Co., Plastics Div,

Springfield, Mass.

Murphy Varnish Co., 224 McWhorter St.,
Newark, N. J.

New Wrinkle, Inc., 314 W. First St.,, Day-
ton, Ohio

Plerce & Stevlens, Inc., 710 Ohio St., Buf-

falo, N

Pittsburgh Plate Glass Co., Grant Bldg.,
Pittsburgh, Pa.

Pratt & Lambert,YInc 92 Tonawanda St.,

Buffal
Roxalin Flexible Lacquer Co., 802 Mag-
nolia Ave., Blizabeth, N. J.
Sherwln Williams Co., 101 Prospect Ave,,
Cleveland Ohio
Stanley Chemlcal Co East Berlin, Conn.
Walker Co., 714 Division St., Eliz-
abeth

J N. J.
Watson-Standard Co., 225 Galveston St.,
Pittsburgh, Pa.

Zapon Div, Atlas Powder Co., Ludlow
St., Stamford Conn.
Forms
COIL FORMS
Alden Products Co., 117 Mailn St., Brock-
ton, Mass.

American Lava Corp., Kruesi Bldg., Chat-
tanooga, Tenn
Corning Glass Works, Corning, N. Y

Creative Plastics Corp 963 Kent Ave.,
Brooklyn, N.

Crowley & Co., Inc. Henry L., 1 Cen-
tral Ave, W. Orang J.

D-X Crystai Co., 1841 W Carroll Ave,,
Chieago, 111,

General Ceramlcs & Steatite Corp., Keas-

bey J.

General VVlndlng Co., 420 W. 45th St,,
New York, N. Y.

Guthman & Co., E. L, 15 S. Throop St.,
Chiecago, i,

Hammarlund Mfg. Co., 460 W. 34th St.,

New York. N.
Haydu Bros.,, Mt. Bethel Rd., Plainfield,
N.
Belle-

Isolantite, Inc., 343 Cortland St.,
ville J.
Lenoxite Div.

Lenox, Inc., 65 Prince St.,

Trenton, NI

Millen Mfg. Co., James, 150 Exchange
St., Malden, Mass.

National Co., 61 Sherman St., Malden,
Mass.

National Tile Co., Anderson, Ind.

New England Radlocrafters, 1156 Com-

monwealth Ave., Brookline, Mass.
Ohio Brass Co., Mansfleld, Ohio
Precisilon Paper Tube Co.,, 2033 W.
Charleston St., Chicago, Il
Thomas & Sons Co., R.,, Lisbon, Ohio

Ucinite Corp., 459 Watertown Ave,, New-
tonville, Mass,
Fuses

Bussmann Mfg. Co., University at Jeffer-
son. St. Louis,
Chase-Shawmut Co Newburyport Mass.
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(Parts, Accessories and Materials)

Littelfuse, Inc.. 4755 Ravenswood Ave.,
Chicago, TII.

Monarch Fuse Co., Ltd., Jamestown, N, Y.

Royal Eleetric Co., Inc, 95 Grand Ave.,
Pawtucket, R. 1.

Generators

DYNAMOTORS, ROTARY CONVERTERS

A B _C Radio Laboratories, 3334 N. New
Jersey St., Indianapolis, Ind.

Alliance Mfg. Co., Alliance. Ohin

American Bosch Corp., Springfield. Mass.

Bendcix”‘?viauon, Ltd., North Hollywood.

alif.

Brown-Brockmeyer Corp.. 1000 S. Smith.
ville Rd.. Dayton, Ohio

Burke Electric Co., 12th & Cranberry St.,
Erie. Pa.

Carter Mator Ce., 1608 Milwaukee Ave,,
Chicaro. TII.

Century Electrie Co., 1806 Pine St.. St.
uis, Mo.

Cont‘rqols. Inc.,, Hillcrest Rd.. Towaco,

Croéllirér-‘TWheeler Elec. Mfg. Co.. Ampere,

Dieh! Mfg. Co., Somerville. N. J

Eclipse Aviation Div. of Bendix Aviation
Corp., Bendix, N. J.

Eicor. Inec.. 1501 W Congress St.,, Chi-
cago, I,

Electric Tndieator Co., 21 Parker Ave.,
Stamford, Conn.
Electric Specialty Co.,
Stamford, Conn.
Electronie Indian-
.. apolis, Ina,
Fidelitv Electric Co., 322 No. Arch st,

TLancaster, Pa.
General Electrie Co., Schenectadv., N. Y.
Janette Mfz. Co., 556 Monroe St.,
Chicaro, 1.
Jersev Mfe. Co.. No. 4th at 1st Ave.
Columbus, Ohio
Kato Fn-~ineerine Co., 530 N. Front St.,
Mankato, Minn.

L. AN Bj Corp., P. O. Box 162, Summit,

Leland Eleotrie Co., 1501 Webster St.,
Dayton, Ohio
Midco Mfg. & Distr. Co., Sheboygan,

Pi Wuc'ce E-M c

oneer n-E-Motor orp.. §841 W,
Dickens Ave., Chicago, Iil.

Radeﬁ1 Corp., 1822 Elston Ave., Chicago,

Redmond Co., A. G, 201 Monroe St.,
Owosso, Mich.
Rellance Electric & Energ. Co., 1084
Ivanhoe Rd., Cleveland, Ohio,
Trav-ler Karenola Radin & Television
Corp., 1028-3¢ W. Van Buren St.,
Chicago, Tl

United Engineering Co., €55 N. May St.,
Chicago, Il

Wincharger Corp., Tth & Division, Sioux
City, Towa

211 South St.,
storatories. Inc.,

GAS AND HAND.DRIVEN GENFRATORS

Delen Appliance Div, General- Motors
E_OI‘Y%- 391 Lyell Ave., Rochester,

Electric Specialty Co., 211 South St.,
Stamford., Conn.

General Electronic Tndustries. Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn.

Homelite Corp., Port Chester, N. iz,

Janette Mfe. Co., 556 Monroe St
Chicaro, IIl.

Kato Engineering Co., 530 N. Front St.,
Mankato, inn.

Mideo Mfe. & Distributing Co., S. 13th &
Kentucky Ave.. Sheboygan, Wis.
Onan & Sons, D. W., 43 Royalston Ave,

Minneapolis, Minn.

Pioneer Gen-E-Motor Corp., 5841 W
Dickens Ave., Chicago, Ill.

Wincharger Corp., 7th & Division, Sioux
ity, Towa

Graphite

COLLOIDAL GRAPHITE

Acheson Colloids Corp., Port Huron, Mich.
Asbury Graphite Milis, Asbury, N. J.
Grafo Colloids Corp., Sharon, Pa.

D-10

Harnesses

WIRE HARNESSES

Atrcraft-Marine Products, Inc., 286 No.
Broad St., Elizabeth, N. J.

Alden Products Co., 117 Main St., Brock-
ton, Mass.

Belden Mfg, Co., 4647 W. Van Buren St.,
Chicago, Ill. -
Eby, Inc., Hugh, H., 18 W. Chelton Ave.,

Philadelphia, Pa.
Electric Auto-Lite Co., Wire Div., 3529
24th St., Port Huron, Mich.
Gavitt Mfe. Co., Inc.,, Brookfield, Mass.
Insuline Corp. of America, 36-02 25th
Ave., Long Island City, N. Y.
LeW}!::t gorp.. 60 Broadway, Brooklyn,

Paranite Wire & Cable, Div. Essex Wire
Corp., Fort Wayne, Ind.

Radiotechnic Laboratory, 1328 Sherman
Ave.,, Evanston, Il

Rockbestos Products Corp., 308 Nicoll St.,
New Haven, Conn.

Royal Electric Co., Inc., 95 Grand Ave..
Pawtucket, R. I

1201 Flushing

Sherron Metallic Corp..
ve., Brooklyn, N.' Y,
Wood Electric Co., Inc,, C. D, 826 Broad-
way, New York, N. Y.

Headphones

Automatic Electric Co., 1033 W. Van
Buren St.. Chicago, Ill.

Autocrat Radio Co.. 3855 N. Hamilton
Ave., Chicago, Il

Aviometer Cor%. 370 West 35th St., New

ork, N. Y.
Best Mfg. Co.;.r Inc, 1200 Grove St., Irving-

ton, N. J.
Brush Development Co.. 3311 Perkins
pringwater, N. Y.

Ave,, Cleveland, Ohio

Cannon Co., C. F.. S

Connecticut Telephone & Electric Div. of
Great American Industries, 70 Britan-
nia St., Meriden. Conn.

Consolidated Radio Co., 350 W. Erie St.,

Chicago, Il
. 18 W. Chelton Ave.,

Eby Co.. :
Philadelphia, Pa.
Elect}:_‘ic?l Industries Mfg. Co.,, Red Bank,

Kellogg Switchboard & Supply Co., 6650
. Cicero Ave., Chicago, Tl

Mur%gck Mfg. Co., William J., Chelsea,

ass,

Permoflux Corp., 4916 W. Grand Ave.,
Chicago, 11l

Philmore Mfgz. Co.. 113 University PIl..
New York, N. Y.

Quam-Nichols Co.,, 526 East 33rd Place,
Chicago, 11,

Rola Co., Inc.. 2350 Superior Ave., Cleve-
land, Ohio.

Shur;."Bros., 225 W. Huron St., Chicaro.

Telephonics Corp., 350 West 31zt St.,
New York, N. Y.
Telex Products Co., Telex Park, Min-
neapolis, Minn,
Tibbets Iaboratories, 12 Norfolk St.,
Cambridge. Mass.

Trimm Radio Mfg. Co.,, 1770 W. Berteau
Ave., Chicago, Il

Universal Microphone Co.. 424 Warren
Lane, Inglewood, Calif.

Utah Radio Products Co., 820 Orleans
St.. Chicago. Il

Warwick Mfg. Corn.. 4640 W. Harrison
t., Chicaro, Tl

Winslow Co., 8 Liberty St., Newark, N. J.

Holders

CRYSTAL HOLDERS—see Crystals

g

Horns

SPEAKER PROJECTOR HORNS
Atlas Sound_Corp., 1443 39th St., Brook-
N T
Ermi.?d Co., 223 W. Erie St., Chicago,
1

Hawley Products Co., St. Charles, Tl

Jensen Radio Mfg. Co., 6601 S. Laramie
Ave., Chicago, 1l

Operadio Mfg. Co.. St. Charles, Il

Oxford Tartak Radio Corp., 38911 S. Mich-
igan Ave. Chicago, Il

1943-1344 DIRECTORY of

Racon Electric Co., 52 E. 19th St.," New
York, N. Y. _
Radio Corp. of America, Camden, N. J.
Sherron Metallic Corp., 1201 Flushing

Ave., Brooklyn, N. Y.

Simpson Mfg. Co. Inc.,, Mark, 188 W.
Fourth St,, New York, N. Y.
University Laboratories, 225 Varick St.,

New York, N. Y.
Western Electric Co. Inc., 195 Broadway,
New York, N. Y.
‘Wright-Decoster, Inc., 2233

University
Ave., St. Paul, Minn.

Insulation

see also Tubing, Finlshes

BEAD INSULATION

American Lava Corp., Kruesi Bldg., Chat-
tanooga, Tenn.

American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Il . .

Corning_Glass Works, Corning, N. Y.

Dunn, Inc., Struthers, 1321 Arch St.,
Philadelphia, Pa.

Isolantite, Inc., 343 Cortlandt St., Belle-
ville, N. J.

Martindale Electric Co., Box 617, Edge-
water Br., Cleveland, Ohio

Star Porcelain Co., 61 Muirhead Ave.,
Trenton, N. J.

Steward Mfg. Co., D. M., E. 36th St,
Chattanooga, Tenn,

CERAMIC INSULATION
Akron Porcelain Co., Cory Ave. & Belt
Line, Akron, Ohio
American Lava Corp,, Bldg.,
Chattanooga, Tenn. .

Centralab, Div. of Globe Union, Inc., 900
. Keefe Ave., Milwaukee, Wisc.
Colonial Insulator Co., 931 Grant St

Akron, Ohio
Cook Ceramiec Mfg. Co., 500 Prospect St.,
Trenton, N. J.
Crowley Co., Henry L.,
‘West Orange, N. J.
Electronic Mechanics, Inc., 70 Clifton
Blvd., Clifton, N. J. =
General Ceramics & Steatite Corp:, Keas-

Kruesi

1 Central Ave.,

ey, Noi 4. L .

Generzj Porcelain Co., 951 Pennsylvania
Ave., Trenton, N. J. .

Hartford Faience Co., 271 Hamilton St.,
Hartford, Conn.

Illinois Electric Porcelain Co., Macomb,
1

Porcelain Works, Inc.. Mul-
St. & New York Ave., Trenton,

e

Isolantite, Inc., $43 Cortlandt St., Belle-
ville, N. J.

Knox Porcelain Corp., 200 Mynderse Ave,,
Knoxville, Tenn,

Lapp Insulator Co., 31 Gilbert St., Le Roy,
M. ¥

Lenoxite Div,, Lenox, Inc., 66 Prince St.,
Trenton, N. J.

Locke Insulator Corp., S. Charles & Crom-
well Sts., Baltimore, Md.

Louthan Mfg, Co., 2000 Harvey Ave,
East Liverpool, Ohio

McDanel Refractory Porcelain Co., 510
Ninth Avenue, Beaver Falls, Pa.

Metsch Refractories Co., East Liverpool,

h

Ohio
Mica Products Mfg. Co., 69 Wooster St.,
New York, N. Y. . A
Mycalex Corp. of America, 60 Clifton
Blvd., Clifton, N. J.

National Porcelain Co., 400 Southard St.,
Trenton, N. J.

National Tile Co., Anderson, Ind.

Ohio Brass Co., Mansfleld, Ohio

Pacific Clay Products, 306 West Ave, 26,
P. O. gox 145, Sta. A., Los Angeles,
Calif.

Porcelain Insulator Corp., 447 E. Main
St., Lima, N. Y.

Porcelain Produets, Inc., 124 Fropt St.,
Findlay, Ohio

Porcelier Mfg. Co., Greensburg, Pa.

Saxonburg Potteries, Saxonburg, Pa.

Square D Co., 6060 Rivard St., Detroit,
M

ich.
Star Porcelain Co.,, 61 Muirhead Ave,
Trenton, N, J.
Steward Mfg. Co., D. M, East 236th St.,
Chattanooga, Tenn.
Stupia:.‘kotr Ceramic & Mfg. Co., Latrobe,

a.
Thomas & Sons Co., R., Lisbon, Ohio
Union Electrical Porcelain Works, Tren-

ton, N. J. iy .
Universal Clay Produets Co., 1505 E.
First St., Sandusky, Ohio
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W’alghijigton Porcelain Co., Washington,

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

FABRIC INSULATION

Acme Wire Co., New Haven, Conn.

B & C Insulation Products, Inc., 22 W.
21st St. Lt New York, N. ¥.

Baer Co., o 19 Montxomery St., Hill-
side, N

Dobeckman Co., 3300 Monroe Ave., Cleve-
land, Ohfo.

Endurette Corp. of Am., Cliffwood, N. J.

General Electric Co., Bridgeport ‘Conn.

Holliston Mills, Inc., Norwood, Mass.

Insulation Manufacturers Corp., 565 W.
‘Washington Blvd., Chicago, Il

Irvington Varnish & Insulator Co 10 Ar-

gyle Terrace, Irvington, N.

Mica Insulator Co., 200 Varick St New
York, N. Y.

New Jerley Wood Finishing Co., Electri-
cal Insulation Dept., Woodbridge,

Stl.ndard Insulation Co., 74 Paterson Ave.,
East Rutherford, N.
Wright & Sons Co., Wm. E West War-
ren, Mass,

FIBRE INSULATION

American Felt Co., Glenville, Conn.

Brandywine Fibre Products Co. 14th &
Walnut Sts., Wilmington,

Continental- Diamond Fibre Co., 13 Cha.pel
St., Newark, Del.

Felters Co., 210 South St., Boston, Mass.

Franklin Fibre-Lamitex Corp.,, 12th &
French Sts., Wilmington, Del.

Halowax Products Div., Union Carbide &
Carbon Corp., 30 E. 42nd St.,, New
York, N. Y.

Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago, 11l

Lincg:l Fibre & Speciaity Co., Newport,

National Vulcanized Fibre Co., Maryland
Ave., Wilmington, Del.
Penn Fibre & Specialty Co., 2030 E. West-
moreland St., Philadelphia Pa.
Precision Fabricators, Inc, 120 N. Fitz-
hugh Rochester, N. Y.

Spaulding Fibre Co, 310 Wheeler St.,
Tonawanda, N. Y.

Stevens Paper Mills, Inc. Windsor, Conn.

Taylor Fibre Co., Norristown Pa.

West Virginia Pulp & Paper Co., 230 Park
Ave., New York, N.

Wilmington Fibre Speciaity Co., Wilming-
ton, Del.

GLASS INSULATION

Bentley, Harris Mfg. Co., Hector & Lime
Sts., Conshohocken,

Brand & Gon William, 276" Fourth Ave.,
New York N.

Corning Glass Works Corning, N. Y.

Hope Webbing Co., Providence, R. 1.

Insulation Manufacturers Corp., 565 W.
Washington Blvd., Chicago 1.

Kilburn Glass Co., 23 S. Worcester St.,
Chartley, Mass.

New Jersey Wood Finishing Co., Electri-
cal Insulation Dept.,, Woodbridge,

N.
Owens- Corning Fiberglas Corp.. Nicholas
Bldg., Toledg, Ohio

PAPER INSULATION

Acme Wire Co., 1256 Dixwell Ave., New
Haven, Conn.

Case Bros, Manchester, Conn.

Continental-Diamond Fibre Co., 13
Chapel St., Newark, Del

Cottrell Paper Co., 19 Purchase St., Fall
River, Mass.

Federal Telephone and Radio Corp., 591
Broad St., Newark, N. J.

General Electric Co., Bridgeport. Conn.

Hartltosd City Paper Co., Hartford City,
n

Insulation Manufacturers Corp., 565 W.
Washington Blvd.,, Chicago, Il

Irvington Varnish & Insulator Co., 19
Argyle Terrace, Irvington, N. J.

Lincgn Fibre & Specialty Co., Newport,

Manning Paper Co., John A, Troy, N. Y.
Mim Innulator Co., 200 Varick St., New

Y.
Mitcheil Rand Insulation Co., 51 Mur-.

ray St., New York, N.

National Varnished Products Corp.. 211
Randolph Ave., Wondbridge, N. J.
National Vulcanized Fibre Co., Mary-

land Ave., Wilmington, Del.

ELECTRONICS — June 1943

ELECTRONIC and ALLIED PRODUCTS

(Parts, Accessories and Materials)

New Jersey Wood Finishing Co., Elec-
t.ncg.i Insulation Dept., Woodbridxa.

Predsion Fabricators, Inc., 120 N. Fita-
hugh St., Rochester, N. Y.

Riegel Paper Corp, 342 Madison Ave.,
New York, N.

Smith Paper Co., Inc Lee, Mas

Spaulding Fibre Co 310 Wheeler st.,
Tonawanda, N. Y.

Standard Insuiation Co., 74 Paterson
Ave., Bast Rutherford, N. J.

Paper Mills, lnc, Windsor,

Taylor Fibre Co., Norristown, Pa.
West Virginia Pulp & Pa.per Co., 230
k Ave., New York, NG
Wilminzton Fibre Specialty Co. P. O.
Box 944. Wilmington, Del.

PLASTIC INSULATION

American Phenolic Corp., 1830 S. b54th
St., Chicago, Il

B & C Insuation Product.n Inc.,, 261
Fifth Ave.,, New York, N. Y.

Brand & Co.. 276 Fourth Ave. New

York, N. Y.
Burndy rg. Co., Inc, 107 Easatern
Blvd., New York, N. Y.

Contjpental-Diamond Fibre Co., 13
Chapel St., Newark, Del.

Dow ¢nhemical Co., Midland, Mich.

Blectrical Insulation Co., Inc., 12 Vestry
St., New York, N.

BExtruded Plastics, Inc., Norwalk, Conn.

Farley & Loetscher Mfg. Co., Dubuque,

Iow

Federal Telephone and Radio Corp., 591
road St., Newark J.

Formica Insulation éo 1662
Grove Ave., Cincinnati Ohio

Franklin Fibre-Lamitex Corp., 12th &
French St., Wiimington, Del.

Gemloid Corp., 79-10 Albjion Ave., Elm-
hurst, N. Y.

General Biectric Co., Plastics Dept., 1
Plastics Ave., Pittsfleld, Mass.

Gering Products, Inc., 7'. & Monroe
Ave., Kenilworth d

Goodyear Tire & Rubber Co., 1144 E.
Market St., Akron, Ohio,

Halowax Products Div.. Union Carbide

Spring

& Carbon Corp, 0 East 42nd St.,
New York, N.
Hod&man Rubber Co. Framingham,

Industrial Synthetics Corp, 60 Woolsey
St., Irvington, N.

Insel Co., Arlington, N J.

Insulation Manufacturers Corp., 565 W.
Washington Blvd.,, Chicago, Ill.

McInerney Piastics Co., 655 Godfrey

ve.,, S. Grand Rapids, Mich.

MicaYInls(ul%tor C 200 Varick St., New

Mica Products Mfg. Co., 69 Wooster St.,
New York, N. Y.

MillssCog;l EimeruE 812 W. Van Buren

Mitcheli-Rand Insulation Co., 51 Murray
St.,, New York, N. Y.

Monsanto Chemical Co., Plastics Div.,
Springfield, Mass.

National Varnished Products Corp., 211
Randolph Ave., Woodbridge, N. J.
National Vulvanized Fibre Co., Mary-

land Ave., Wilmington, 1.
Panelyte Div., S§t. Regis Paper Co., 230
Park Ave., New York,
Penn Fibre & Specialtv Co. ‘2030 B
Westmoreland S£t., Philadelphia, Pa.
Plax Corn, 133 Walnut St., Hartford,

Conn.

Precision Fabricators, Inc., 120 N. Fitz-
hugh St, Rochester, N. Y.

Resp{o, Jinc_, Wellington Ave., Cranston,

Richardron Co., Lockland. Ohio

Spav'ding Fibre Co 310 Wheeler St.,
Tonawanda. N.

Suprenant Electrical Insulation Co., 84
Purchasze St.. Boston, Mass.

Syrthane Corp.. Oaks. Pa.

Taylor Fibre Co.. Norristown, Pa.

Ucinite Co.. 459 Watertown Ave.,, New-
tonville, Mass.

Werner Co.. Inc, R. D. 380 Second
Ave.. New York, N.

Westinrhouse Eiectric & Mfg. Co. East
Pittehourgh.

Wilmington, Fibre Specialty Co., Wil-
mington, Del.

STEATITE INSULATION

Lava Chattanooga,

enn.
Architectural Tiling Co., Inc, Case &
Jackson Sts., Ke‘port N. J.

American Corp.,

Centra.lab Div. of the Globe Union, Inc,
900 E. Keefe Ave., Miiwaukee, Wisc.

Cook Ceramic Co., Trenton, N.

Crowley & Co., Inc., Henry, 1 Centra.l
Ave.,, W. Orange, N. J.

Gem Clay Products, Sebring, Ohic

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

Isolantite, n%. 343 Cortlandt St., Belle-
ville, 2

La Insulator Co., Leroy, N. Y.

Leggx China Co., Trenton, N. J.

Locke Insulator Co. Baltimore, Md.

TLouthan Mfg. Co., The, 2000 Harvey
Avenue, E. Liverpool, Ohio

National Poreclain Co., 400 Southard st.,
onen ‘P Co.. And Indiana

Nationa e Co., Anderson,

Pnci?:c lClay Products, Los Angeles,

1if.

Pass & Seymour Inc., Solvay, New York
Saxonburg Potteries, Saxonburg, Pa.

Star Porcelain Co., The, Trenton, N. J.
Stupakoff Ceramic & Mfg. Co., Latrobe,

Pa.
Wisconsin Porcelain Co., Sun Prairies,

isc.
Insulators
Alden Products Co., 117 Main St., Brock-
ton, Mass.
American Lava Corp. Kruesi Bldg.,

Chnattanooga, Ten

American Phenolic Corp, 1830 S. 54th
Ave., Chicago, Il

Burndy ‘Engrg. Co., 107 Eastern Blvd.,
New York

Creative k!l’lastics (%er 963 Kent Ave.,
Brooklyn, 5

Fleron & Syon. Inc., M. M., 113 N. Broad
el Breetrie ncN Soh ectady, N. Y.

Genern ectric Co. chen A

Isolantite, Inc., 343 'Cortlandt St., Belle-

J h“"e'cN B F., Waseca, Min

ohnson Co., aseca,

Katz & Ogush, Inc., 33 West 60tb St..
New York, N. Y.

Lapx;\ln%uiator Co., 31 Gilbert St., LeRoy,
Locke Insulator Corp., S. Charles &
Cromwell Sts., Baltimore, Md.
McDanel Retractory Porcelain Co. 510

9th Ave., Beaver Falls,
National Co., 61 Sherman St.. Malden,
Mass.
Parisian Novelty Co.. 3510 S. Western
Ave., Chicago, Il
Porceiain Products. Inc., 124 W. Front
Findlav, Ohio

5 0., Inc., Arklay S.. 72 Win-
Richg suC St., Newton Highlands,
Mas
Stupakofl Ceramic & Mfg. Co., Latrobe,
'I'honii‘a.s & Sons Co., R.. Lisbon. Ohio
Universal Clay Products Co.. Sandusky.

Ohio
Victor Insulators, Inc.. Victor, N. Y.

MAST FOOTING and TOWER
INSULATORS
Lapp Insulator Co., 31 Gilbert St., Le Roy.
N

Locke Insulator Corp., S. Charles &
Cromwell Sts., Ba.ltimore. Md.

Inverters
Allis-Chalmers Mfg. Co.,
Wi

sc.

American Television & Radio Corp. 300
E. Fourth St, S8t. Paul, in

Benwood Linze Co., 1815 Locust St. St.

Loulis,

Eclipse Avia.tion. Div. of Bendix Avia-
tion, Bendix, N. J.

Electrical Products Co., 6535 Russell St.,
Detroit, Mich.

ElectrorirEquipment Corp., Palm Springs,
Cal

Electronic Laboratories, Inc,
apolis. Ind.
‘"homas B., Div. of George
. Borg Corp., 814 Michigan St.,
Delavan, Wisc.

Milwaukee,

Indian-

Jacks

see aiso Plugs

American Phenolic Corp., 1830 S. 54th
Ave., Chicago,

American Radio Hardware Co., _Inc.,
476 Broadway, New York, Y.
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Audio Development Co., 2833 13th Ave.,
Minneapolis, Minn

Automatic Electrlc Co., 1033 W. Van
Buren Chicago, 111

Birnbach Radi Co., 145 Hudson St.,
New York, v

Bud Radio, In¢., 2118 B. 55th St., Cleve-
land, Ohio

Cinema Engineering Co., 1508 S. Verdugo
Ave., Burbank, Calif.

Connecticut Telephone & Elec. Div. of
Great American Industries, Inc., 70
Brittania St.,, Meriden, Conn.

Eby, Inc., Hugh H., 18 W. Chelton Ave.,
Phlladelphla Pa.

Electronic Products Mfg. Corp., 7300
Huron River Drive, Dexter, Mich.

Federal Mfg. & Engrg. Corp 199 Steuben
St., Brooklyn, N.

General Radio Co, 30 State St.,
bridge, Mass,

Guardian Electric Mfg. Co., 1621 W, Wal-
nut St., Chicago, Il

Insuline Corp of America, 36-—02 35th
Ave.,, Long Island City, N.

Johnson Co., E. F., Waseca, Minn

Kellogg Switchboard & Supply Co., 6650
. Cicero Ave.. Chicago. IIl.

Mallory & Co., P. R., 3029 E. ‘Washing-
ton St., Indiana olis Ind.

Monowatt Electric Corp., 66 Bissell St.,
Providence, R. I.

Mossman, Ine., Donald P., 6133 North-
west Highway. Chlcago, 111,

Standard Electric Mfg. Co.. 925 Wright-
wood Ave., Chicago, TIl

Telephonics ("orp. '{50 West 31st St..
New York. N.

Trav-ler Karenola 'Radlo & Televirion
Corn,’;lozs W. Van Buren St., Chi-

Uclnite Co., 459 Watertown Ave., New-
tonville Mass,

Universal Micronhone Co.,, 424 Warren
Lane. Inglewond. Calif.

Wood Electric Co., C. D., 826 Broadway,
New York, N. Y.

Knobs

see Dials
also Polnters

Alden Products Co., 117 Main St., Brock-
ton, Mass
American Insulator Corp., New Freedom,

Cam-

American Radio Hardware Co., Inc., 476
Broadway, New York, N. Y.

Buleaéilo, I?c 2118 E. 55th St., Cleve-
an

Continental-Diamond Fibre Co., 13
Chapel St., Newark, Del.

Creative Plastics Corp. 975 Kent Ave.,
Brooklyn, N.

Crowe Name Plate & Mfg. Co.,, 3701
Ravenswood Ave., Chicago, Ill.

Daven Co., 158 Summit St., Newark,

N.

Davies Molding Co., Harry, 1428 N.
Wells St., Chicago, IIl

Eby, Inc., Hugh H. 18 W. Chelton Ave,,
Phi ladelphla Pa.

EmellgidJCo 291 Laurel Ave., Arlington,

Gemloid Corp., 79-10 Albion Ave., Elm-
hurst, N. Y.

General Cement Mfg. Co., 919 Taylor Ave.,
Rockford, Il

General Radfo Co., 30 State St.,
bridge, Mass.

Imperial Molded Products Corp., 2925 W,
Harrison St., Chicago, TIl.

Kurz Kasch, Inc 1415 S. Bway, Dayton,

Ohio

Mallory & Co., P. R., 3029 E. Washington
St.. Indianapolis Ind.

Millen Mfz. Co., James, 150 Exchange St.,
Malden, Mass.

Miller Co., J. W., 6917 S. Main St., Los
Angeles, Cal.

National Co.. 61 Sherman St., Malden,

Masa.
New Eneland Radlocrafters, 1156 Com-
monwealth Ave., Brookline, Mass,
Radio Citv Products Co., 127 West 26th
St., New York, N. Y,

Richardson Co.. Lockland, Ohio

Rogan Rrothors 2001 S. Michigan Ave.,
Chicago. Tl

Slillcocks- Mlller Co., 10 Parker Ave., W,
South Orange, N. J.

Syracuse Ornamental Co., §81 So. Clinton
St., Syracuse, Y

Cam-

Lacquer

see Finishes
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Lamps
DIAL LAMPS
Alden Products Co., 117 Main St., Brock-
ton,
Bud Radio Inc 2118 E. 55th St., Cleve-

land, Ohio
Carlton Lamp Corp., 730 South 13th St

Newark, N. J.
Cinch Mfg. Corp.,, 2335 W. Van Buren
St., Chicago, 1.
Cole-Hersee Co., 54 Old Colony Ave., S.,
Boston, Mass,
DialNLight Co. of America, 90 West St.,
ew

Drake Mfg Co, 1713 Hubbard St.,
Chicago, Ill.

Mallory & Co., P. R., 3029 E. Washington
St.. Indianapolis, Ind. N

National Union Radio Corp., 15 Washing-

on St., Newark, N. J.

Signal Indicator Corp, 140 Cedar St.,
New York,

Tung-Sol Lamp Works Inc., 95 Eighth
Ave., Newark, N. J.

PILOT LIGHTS
Alden Products Co., 117 Main St., Brock-
ton, Mass.
Automatic Electric Co.,

1033 W. Van
Buren St., Chicago, 1
Bryant Electric Co., 1421 State St., Bridge-
port, Conn.
Carlton Lamp Cgrp.. 730 South 13th St.,

Newark, N. J.

Dial Light Co. of America, Inc.,, 92 West
St., New York, N. Y.

Drake Mfg. (I:i(l’" 1713 W. Hubbard St.,

General Electric Co., Bridgeport, Conn.

Gothard Mfg. Co, 1300 North 9th St.,
Springfleld,

Hart Mfg. Co. 110 Bartholomew Ave.,
Hart: ord Conn.

Hubbell, Inc.,, Harvey, State St. & Bost-

wick Ave. Bridgeport, Conn,

Kelloge Switchboard & Supply Co., 6650
S. Clicero Ave., Chicago, Ill.

Kirk:and Co., H R 8-10 King St., Morris-
oW,

Mallory & Co, Inc., 3029 E. Washington
st., Indianapolis Ind.

Pass & Seymour, Inc., Solvay Station,
Syracuse, N, Y.

Slgn%l Indlcat%r Corp., 140 Cedar St., New

Tingstol Corp., 1461 W. Grand Ave., Chi-
cago, Il

Westingh'ouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Lines

COAXIAL LINES

see Cable

Locknuts

see Nuts

Loudspeakers

Altec Lansing Corp., 1680 N. Vine St., Los
Angeles, Cal.
American Communications Corp., 306
Broadway, New York, N. Y.
American Amplifier & Telephone Co., Irc,,
220 Glendon Ave., Los Angeles, Calif.
Atlas SolgdyCorp 1443 39th St., Brook-

yn
Austin Electronic Mfg. Co., Warren, Pa.
Best Vl&g Co., 1200 Grove St., Irvington,

Bud Radio, Iinc 2118 E. 55th St., Cleve-

lan

Cinaudagraph Speakers, Inc., 3911 S.
Michigan Ave., Chicago, 1i1.

Dilk’s Acoustic Co 540 West Ave., Nor-
walk, Conn.

Fibre Form, Inc., Ellsworth & Washington
Sts., Columbia City, Ind.

Gates Radio Co., 220 Hampshire St.,
Quincy, Il

Jensen Radio Mfg. Co., 6601 S. Laramie
Ave.. Chicago, Ill.

LeotoxneyRadio Co., 63 Dey St., New York,

1943-1344 DIRECTORY of

Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

Miles Reproducer Co., 812 Broadway, New

\ational "Co., 61 Sherman St., Malden,

Operadio Mfg Co., 13th & Indiana Sts.,
St. Charles, 1ii.

Oxford Tartak dio Corp., 3911 8. Michi-
gan Ave,, Chi o, Ill.

Permoflux Corp.,, 4916 W. Grand Ave.,

Chicago, Ill.

Philmore Mfg. Co., 113 Unlversity Pl
New York, N.

Quam- Nichols Co 526 East 33rd Place,
Chicago, Il

Racon Iiitle%trl% Co., 52 E. 19th St, New

Radlo Speakers In¢., 221 E. Cullerton St.,
Chicago, 111

Radio Cor? of America, Camden, N. J.

Rolal Col nc 2530 Superior Ave., Cleve-
and,

Simpson Mfg Co Mark, 188 West Fourth
St., New York N. Y.

Unhersity Laboratorles, 225 Varick St.,
New York, N. Y.

Utah Radio Products Co., 820 Orleans St.,
Chicago, Ill.

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

Lugs

TERMINAL LUGS

Aircraft-Marine Products Co, 286 N.
Broad St., Ellzabeth N.
Belden Mfg. Co., 4647 W Van Buren St.,

Chicago, 3

Burndy Engineering Co., 469 E. 1334 St.,
Bronx, Y.

Cinch Mfg. CorP 23356 W. Van Buren St.,
Chicago, I

Cole-Hersee Co., 5¢ Old Colony Ave..
South Boston, Mass.

Dante Electric Mfg. Co., Bantam, Conn.

Dossert & Co., 242 W. 41st St.,, New York,

Eastern S ecialty Co., 3617-19 N. Eighth
Philadelphia, Pa.

Franklin Mtg. Corp.,, A. W., 176 Varick
St., New York, N. Y.

Grammes & Sons, Inc.,, L. F., 344 Union

St, Allentown, Pa

Ideal Clamp Mfg. Co "202 Bradford St.,
Brooklyn, N.

Ideal Commutator Dresser Co., 1631 Park

Sycamore, 11l
Tisco Copper Tube & Products, Inc., Marie-
ont Ave., Mariemont, Ohio

lndustrlal Screw & Supply Co.,, 713 W.
Lake St., Chicago, Ill.

Insuline Corp of America, 36-02 35th
Ave,, Long Island City, 1 Y-

Jones, Howard B., 2300 Wabansia Ave.,

Chicago, Ill.

Krueger & ‘Hudepohl, 232-8 Vine St.,
Cincinnati, Ohio

Manufacturers Screw Products 216 W,
Hubbard St., Chicago

Morse Co., Frank dl Congress St.,

Boston, Mass.
Multi Electrical Mfg Co., 1840 W. 1l4th

Chica,
ectric Corp., 315 State St.,

st.
Penn-Union E
Erie, Pa.

Rajah Co., Locust Ave., Bloomfleld, N. I.
Richards Co., Inc., Arklay S., 72 Winches-
ter St., Newton Highlands, Mass.
Shakeproof, Inc., 2501 N. Keeler Ave,

Chicago, Il
Sherﬁan Mfg. Co., H. B.,, Battle Creek.

h.
Stewa.rt Sta ging Corp 621 East 216th

Stimnson Co Edwln B., 74 Franklin Ave.,
Brooklyn. Ny Y4

Thomas & Betts Co., 36 Butler St., Eliza-
beth, N. J.

Thompson-Bremer & Co., 1640 W. Hub-
bard St., Chicago, Ill.

Zlerick Mfz. Co., 385 Gerard Ave., New
York, N. Y.

Magnesium

see Metals

Magnets
PERMANENT MAGNETS

Arnold Engrg. Co., 147 E. Ontario St.,
Chicago, Il
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Cinaudagraph Corp., 2 Sellech St., Stam-

ord, Conn.

Crucible Steel Co. of America, 405 Lex-

%ton Ave., New York, N. Y.

General Electric Co., Schenectady, YR

Indiana Steel Products Co., 6 N. Michigan
Ave., Chicago, Il

Taylor-Wharton Iron & Steel Co., High-
bridge, N. J.

Thomas & Skinner Steel Products Co.,
1120 E. 234 St., Indianapolis, Ind.

Metals

ALUMINUM

Aluminum Co. of America, Gulf Bldg.,
Pittsburgh, Pa.

Reynolds etal Co., Federal Reserve
Bldg., Richmond, Va.

MAGNESIUM

American Magnesium Corp., 2210 Har-
vard Ave., Cleveland, Ohio

Belmont Smelting & Refinin Works, Inc.,
330 Belmont Ave., Brooklyn, N. Y.

Bohn Aluminum & Brass Corp., Latayette
Bldg., Detroit, Mich.

Dow Chemical Co., Midland, Mich.

NICKEL

General Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.
Ingexl'soll 'Steel & Disc Co., New Castle,

nd.

International Nickel Co., 67 Wall St.,
New York, N. Y.

Lukens Steel Co., Coatesville, Pa.

Riverside Metal (;‘o Riverside, N. J

Superior Metal Corp. Clearing, Ill

POWDERED METALS

American Sintell Corp., Yonkers, N. Y.

Bound Brook Oilless Bearing Co., Bound
Brook, N. J.

Chrysler Corp Aplex Div., Detroit, Mich.

Cleveland Tungsten, Inc.. 10200 Meech
Ave., Cleveland, Ohio

Crowley, Inc., Henry, ‘West Orange, N. J.

Foote Mineral Co., 1609 Summer St.,
Philadelphia, Pa. ,

General Aniline & Film Corp., 436 Hud-
son St.,, New York, . Y.

General Laminated Products, Inc.,, 175
Varick St., New York, Y.

Johnson Bronze Co., Newcastle, Pa.

Mallory & Co., R., Indianapolis Ind.

Mepham Corp. G ., 2001 Lynch Ave.,
East St, Louls, it

Moralne Products Div, General Motors

g{ Da?/ton, Ohio
Powder etallurgy, Inc., Long Island City,

Stackpole Carbon Co., St. Mary’s, Pa.
Unitg}[dl hSt.ates Graphite Co., Saginaw,
ch.

SPECIAL METALS

American Electro Metal Corp., 165 Broad-
way, New York, . Y.

American Platinum Works, New Jersey.
R. R. Ave,, at Oliver St., Newark, N. J.

Arnold Engrg Co., 1417 E. Ontario St.,
Chicago, Ill.

Baker & Co., 113 Astor St., Newark, N. J.
Belmont Smelting & Refining Works, Inc.,
330 Belmont Ave., Brooklyn, N. Y.
Bishop & Co., Platinum Works, J.,
12 Channing Ave Malvern, Pa.

Brainin Co.. C. 8., 233 Spring St.,, New
York, N.

Callite Tungsten Corp., 544 39th St.,
Union City, N. J.

Chase Co.,, W. M. 1600 Beard Ave,
Detroit, Mich.

Cleveland Tungsten, inc, 10200 Meech

Ave., Cleveland, Oh
Cohn & Co S}gmund 44 Gold St., New

Cross: I-% 15 Beekman St., New York,

Driver Co., William B,, Newark, N. J.

Fansteel Metallurgical Corp., 2200 Sheri-
dan Rd., No. Chicago, Tl

Foote Mineral Co, 1609 Superior St.,
Philadelphia, Pa.

General Plate Div. Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.

Hang]?v & Ha§man 82 Fulton St., New
ork, N

Haydu Bros. Mt. Bethel RA., Plainfield,

Inter;lational gickel Co., 67 Wall St., New
King Laboratories, Inc., 206 Oneida St.,

Syracuse, N. Y.
Makepeace Co., D. E., Attleboro, Mass.
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TRONIC and ALLIED PRODUCTS

{(Parts, Accessories and Materials)

Co., J. M., Hartford, Conn.
No le Co., F. ., 535 West 59th St., Chi-

cago, TiL.
North American Philips Co., Inc., Elmet
giv., 145 Palisade St., Dobbs Ferry,

Y
Precision Products Co., 26 Bedford St.,
Waltham, Mass.
Seymour Mfg. Co., Seymour, Conn.
Simonds Saw & Steel Co., Lockport, N. Y.
Sirfan Wire & Contact Co., 260 Sherman
St., Newark, N. J.
Wilson Co., H. A., 105 Chestnut St.,
Newark, N. J.

STEEL. ELECTRICAL

Allegéleny-Ludlum Steel Oliver
Pittsburgh, Pa.

American Rollin% Mill Co, Curtis St.,
Middletown,

American Steel & Wire Co., Rockefeller
Plaza, Cleveland, Ohio

Carnegle- -Iino:s Steel Corp., Carnegie
Bldg., Pittsburgh, Pa.

Emplre Sheet & Tin Plate Co., N. Bow-

n St., Mansfield, Ohio

Follansbee Steel Corg Third & Liberty
Sts,, Pittsburgh,

Granite Clty Steel Co., Granite City, Il

\Iewgort Rollirg Mlll Co Ninth & Lowell

ts., Newport, Ky.

Repuhlic Steel Corp, Alloy Steel Div.,
Massillon, Ohio

Thorgx;.ls Steel Co., Delaware Ave., Warren,

Union Drawn Steel Div., Republic Steel
Ogr{p, Harsh Ave., S. E. Massillon,

Wheeling Steel Corp., Wheeling Steel Corp.
Bldg., Wheeling, W. Va.

Youngstown Sheet & Tube Co., Stambaugh
Bldg., Youngstown, Ohio

Corp.,

THERMOSTATIC METALS

Baker & Co., 113 Astor St., Newark, J.
Brainin Co, S., 233 Spring St, \Iew

ork, N. Y.
Calliée Tungsten Corp., 644 39th st., Union

ity, N. J.
General 'Plate Div., Metals & Controls
Corp., 34 Forest St., Attleboro, Mass.
Wilson Co, H. A, 105 Chestnut St.,
Newark, N. J.

Mica
Ashe’\qr'llle Mica Co., § River Rd., Biltmore,

N. C.

Brand & Co., Willlam, 276 Fourth Ave.,
New York, Y.

Continental Diamond Fibre Co., 13 Chapel
St., Newark, Del.

Corneli-Dubilier Electrio Corp., 1000 Ham-
ilton Blvd., South Plainfield, N. J.

English ’VIlca Co, 220 E. 42d St, New

York, N. Y.

Ford Radio & Mica Corp., 538 63rd St.,
Brooklyn, N. Y.

(General Electric Co., Brldfeport Conn.

Huse-Liberty Mica Co., 171 Camden St.,
Boston, Mass.

Insulation Manufacturers Corp., 565 W.
n Blvd., Chicago, Ill.
Product’ Corp., 3564 Green-

t Ave., Baltimore, "Md.

Macallen Co.. 25 Macallen St.,

ass.
Mica Insulator Co., 200 Varick St.,, New

ork, N. Y.

Mica Products Mfg. Co., 63 Wooster St.,
New York, Yo

Munsell & Co., Eugene. 200 Varick St.,
New York, N.

New England Mica Co Waltham, Mass.

New Hampshire Mica & Mining Co.,
Washington St., Keene, N. H.

Schoonmaker Insulation Co., A. O., 635
Greenwich St., New York, N. Y.

Southern Mica Co., Johnson Clty. Tenn.

Spruce Pine Mica Co Spruce Pine, N. C

Tar Heel Mica Co., Plumtree, N. C.

U. S. Mica Mfg. Co. 1521 Circle Ave.,
Forest Park, Il

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

Internation

Boston,

Microphones

American Amplifier & Telephone Co.,
Inc., 1230 Glendon Ave., Los An-
geles, Calif,

American Microphone Co., 1915 S, West-
ern Ave. Los Angeles, Calif.

Ample;'it% Co., 561 Broadway, New York,

Astatic Corp., 830 Market St., Youngs-

town, Ohio

Aurex Corp., 115 N. Franklin St, Chi-
cago, 1l

Austin Electronic Mfg. Co., Warren, Pa.

Automatic Electric Co., 1033 W. Van
Buren St., Chicago, Il

Aviometer Corp, 370 West 35th St.,
New York, N. Y.

Best Mfg. Co., Inc, 1200 Grove St.,
Irviagton, N. J.

Brush Development Co, 3311 Perkins
Ave., Cleveland, Ohio

Eby, Inec.,, Hugh H., 18 W Chelton Ave.,
Philadelphia, Pa.

Electro Voice Mfg. Co., 1239 South Bend
Ave.,, South Bend, Ind.

Federal Mfg. & Engineering Corp., 199
Steuben St., Brooklyn N.

Federal Telephone & Radio Corp, 591

St., Newark, N. J.

Galvin \Mg Corp., 4545 W. Augusta
Blvd., Chicago, Il

Gates Eadio Co., Quincy, Il

General Electric Co., Schenectady, N. Y.

Kaar Engineering Co., 619 Emerson St.,,
Palo Alto, Calif.

Kellogg Switchboard & Supply Co., 6650
S. Ciecero Ave., Chicago, Il

Lektra Lab\s Inc., 30 East 10th St, New

Magnavox Co., 2131 Bueter Rd., Fort
Wayne, Ind.

Miles Eeproducer Co., Inc.. 812 Broad-
way. New York, N. Y.

Myers ‘& Sons, E. A.. Radioear Bldg.,
Mt. Lebanon, Pittsburgh. Pa.

Permofinx Corn.,, 4916 W. Grand Ave.,

Chirago. n.

Philmore MIfg. Co. 113 University PL.
New York, N.

Quam-Nichols Co, 526 East 33rd Place,
Chicago, 1

Radio Corp. of America, Camden, N. J.

Radio apeakers, Inc., 221 E. Cullerton
St., Chicago, IIL
Rauland Corp., 4245 N. Knox Ave., Chi-

m,
Qhure Bros. 225 W, Huron St

I

Sonotone Corp., Saw Mill River Road,
Elmsford, N. Y.

Telephcnics Corporation, 350 West 31st
St.. New York. N. Y.

Tibbeatts Laboratories, 12 Norfolk St.,
Cambridge, Mass.

Chicago,

Turner Co., 909 17th St., N.E,, Cedar
Rapids, Jowa
Universal Microphone Co.. 424 Warren

Lane. Inglewood, Calif.
‘Western Electric Co., Inc, 195 Broadway,
New York, N, Y.

Motor-Generators

see Generators

Motors

FRACTIONAL HORSEPOWER and
MINIATURE MOTORS

Air-Way Electric Appliance Corp., 2101
Auburn Ave., Toledo, Ohio

Alliance Mfg. Co., Lake Park Blvd,
Alliance, Ohio

Baldor Electric Co., 4353 Duncan Ave.,
St. Louis, Mo.

Barber-Colman Co., River & Loomis Sts.,
Rockford, 111,

Black & Decker Electric Co., Kent, Ohio

Bodine Electric Co., 2262 W. Ohlo St.,
Chicago, Ill.

Brown-Brockmeyer Co., 1000 S. Smith-

ville Rd., Dayton, Ohio

Burke Electric Co., 12th & Cranberry
Ste., Erie, Pa.

Century Electric Co., 1806 Pine St., St.
Louis, Mo.

Cxocker-Wheeler Electric Mfg. Co., Am-

pere, N. J.
Deleco Appllance Division, General Motors
Corp., 391 Lyell Ave., Rochester,

N. Y.
Delco Products Div,, General Motors
Corp., 329 E First St., Dayton, Ohio
Diehl ’\[rg' Co., Somervllle, N. J.
Dumore Co., 14th & Racine Sts., Racine,

Wis,

Elicor, Inc., 1501 W. Congress St., Chi-
cago, g

Electric Indicator Co.,

21 Parker Ave.,
Stamford, Conn.
Electric Motor Corp.. Racine, Wis,
Electric Specialty Co., 211 South St.,
Siamford, Conn.
Electro Dynamic Works of Electric Boat
Co,rAve A & North St., Bayonne,
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Emerson Electric Mfg. Co., 1824 Wash-
inglron Ave., St. Louils, Mo.

Fidelity Eiectric Co., 332 N. Arch St..
Lancaster, Pa.

Franklin Transformer Mfg. Co., 607 224
Ave., N. E., Minneapolis, Minn.

General Electric Co., Scnenectaay, N. Y

General Instrument Co., 829 Newark
Ave., Elizabeth, N. J.

Globe Indusiries, Inc, 125 Sunrise
Place, Dayton, Ohio

Hansen Mfg. "Co., Inc., Princeton, Ind.

Haydon Mig. Co., Forestville, Conn.

Heinze Electric Corp., Lowell, Mass.

Holtzer-Cabot Electric Co., 125 Amory St.,
Boston, Mass.
Janette Mfg. Co., 556 W. Monroe St.,
Chicago, I1l.
Kendrick & Davis Co., Lebanon, N. H.
Kimble Electric Co., 2011 W. Hastings
St., Chicago, Il
'(‘518 Brook

Kingston-Conley Electric Co.,
Ave., North Plainfield, N.

L. AN B:I Corp., P. O. Box 162, Summit,

Leich Electric Co., River Rd., Prairie
View, III

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

Marathon Electric Mfg. Corp., Randolph
& Cherry Sts, Wausau, Wis.

Master Electric Co., 126 Davis Ave., Day-
ton, Ohio

Ohio Electric Mfg. Co.,

5900 Maurice
Ave., Cleveland, Ohio
Ostehll\lfg. Co. of Illinois, John, Genoa,

Peerless Electric Co., 740 W. Market St
Warren, Ohio

Pioneer Gen-E-Motor Corp., 581 N.
Dickens St., Chicago, IIl.

Rz\deifl Corp., 1322 Elston Ave. Chicago,

Redmond Co., A. G., Owosso, Mich.

Reliance Electric & Engineering Co., 1084
Ivanhoe R4, Cleveland, Ohio

Revnolds Electric Co., 2650 W. Congress
St.,, Chicago, Ill

Rcbbins & Myers. 1345
Springfield. Ohio

Rowe Radio Research Laboratory Co.,

. 2422 N. Pulaski Rd., Chicago, IlI.

Signal Electric Mfg. Co., 1915 Broadway,
Menominee. Mich.

Small Electric Motors, Ltd., Seaside,
Toronto 12, Canada

Smith Mfg. Co.. F. A.,, P. O. Box 509,
Rochester, N. Y.

Speedway Mfg. Co.,, 1834 S. 52d Ave.,
Cicero, IlI.

Star Electric Motor Co., Bloomfleld Ave.
& Grove St.. Bloomfield, N. J.

Sterling Electric Motors, Inc., 5401 Tele-
graph Rd., Los Angeles, Cal.

Sunlizht FEleetrical Div.,, General Motors
Corp.. 523 Dana Ave., Warren. Ohio

U. S. Electrical Motors, Inc., 200 R

. Slarv<on Ave., Los Angeles, Cal.

Victor Electric Products, Inc, 2950 Rob-
ertson Ave., Cincinnati, Ohio

Wagner Electric Corp., 6400 Plymouth
Ave.. St. Louis. Mo.

Warren Telechron Co. Homer Ave., Ash-
land. Mass,

Westinchouse Electrie & Mfg. Co.. REast

__Pittsburgh. Pa.

Wincharger Corn,, 7th & Division

Sioux City. Ia.

Lagonda Ave.,

PHONOGRAPH MOTORS

Alliance Mfg. Co., Lake Park Blvd.,
Alliance, Ohio

Diehl Mfg. Co., Somerville, N. J.

General Electrie Co.. Schenectady. N. Y.

General Industries Co., Taylor & Olive
Sts., Elyria, Ohio

Rotor Corp. of America, 10 Norwoed St.,
Dayton. Ohio

TIMING MOTORS

Alliance Mfg. Co., Alliance, Ohio
Barber-Colman Co., Rockford, Il
Bodine Electric Co.,, 2262 W. Ohio St.,

Chicago, Ill.
co.. P. O. Box 596, In-

Esterline Angus
dianapolis, Ind.

General Electric Co.. Schenectady. N. T

Hansen Mfg. Co., Princeton, Ind.

Haydon Mfg. Co., Forestvilie, Conn.

James Research Laboratories, 2018 Addi-
son_St., Chicago. Il

Merkle-Korff Gear Co., 213 N. Morgan
St., Chicago, IIL

Lux Clock Co., 95 Johnson St, Water-

Corp.,

ury, Conn.
Motorstat FElectric 5005 Euclid
Cleveland. Ohijo
New Haven Clock Co., New Haven. Conn.

Ave.,
D-14

Ohio Electric Mfg. Co., 5900
Ave.,, Cleveland, Ohio

Oster Mfg. Co., of Illinois, Genoa, Ill.

KReynolds Electric Co., 2650 W. Congress
St., Chicago, IlI.

Seth Thomas Clock Co., Div. of General
Time Instruments éorp., Thomaston,
Conn.

Speedway Mfg. Co., 1834 S. 52nd Ave.,
Cicero, Chicago, Ill.

Victor Electric Products, Inc., 2950 Rob-
ertson Ave., Cincinnati, Ohlo

Warren Telechron Co., Ashiand, Mass.

Maurice

Mountings

VIBRATION INSULATING MOUNTINGS

Firestone Tire & Rubber Co., 12 S. Main
St., Akron, Ohio
Good(r)i'c‘:_h Co., B. F, 500 S. Main St., Akron,

io
John;I-Manville, 22 E. 40th St., New York,
Korfund Co., 48-15 32d Pl, Long Island
City, N. Y.
Lord Mfg. Co., 1635 W. 12th St., Erie, Pa.
Unit%d Skta.tes YRubber, 1230 6th Ave., New
ork 4

Vibration’ Eliminator Co., 8-22 Astoria
Blvd., Astoria, Long Island, N. Y

Needles

CUTTING NEEDLES
Acton Co.,, H. W, 370 Seventh Ave.,, New
York, N. Y.
Audio Devices Inc., 1600 Broadway, New
York, N. Y.
Capps Co., Frank L., 244 W. 49th St.,

New York, N. Y.
Duot%ne Co., 799 Broadway, New York,

iN, .
E]deen' Co., 504 N. Water St., Milwaukee,
ie,
Elect]slca] Industries Mfg. Co., Red Bank,
J

Electrovox Co., 169 Maplewood Ave.
Maplewood, N. J.

Federal Recorder Co., Elkhart, Ind.

General Phonograph Co., Putnam, Conn.

Gould-Moody Co., 395 Broadway, New
York, N. Y.

Howard Radlo Co., 1735 Belmont
Chicago, Ill.

Jensen Industries, Inec., 737 N. Michigan
Ave., Chicago, Ill.

Montgomery Bros., 61 Fremont St.,, San
Francisco, Calif.

Paraloy Co., 600 S. Michigan Ave. Chi-
cago, Ill

Permo Products Corp., 6415 Ravenswood
Ave., Chicago, I1I.

Phonograph Needle Mfg. Co., 42 Dudley
St., Providence, R. 1.

Presto Recording Corp., 242 W. §5th St.
New York, N. Y.

Rangertone, Inc., 73 Winthrop St.,, New-
ark, N. J.

Reco&dilyc Corp., 395 Broadway, New York

Ave.,

PLAY BACK NEEDLES

Acton Co., H. W, 370 Seventh Ave., New
York, N. Y.

Audio Devices Inc., 1600 Broaway, New
York, N. Y.

Duo}gneyCo., 799 Broadway, New York,

Eldeen Co., 504 N. Water St., Milwaukee,
18

Electrovox Co., 169
Maplewood, N. J.

General Phonograph Co., Putnam, Conn.

Gerett Corp., M. A., 724 W. Winnebago St.,
Milwaukee, Wis.

Gould-Moocrlqy Co., 395 Broadway, New
York, N. Y.

Harris Mfg. Co., 2422 W. Seventh St.,
Los Angeles, Cal.

Howard Radio Co., 1735 Belmont Ave.,
Chicago, 111

Jensen Industries, Inc., 737 N. Michigan
Ave., Chicago, Il

Lowell Needle Co., Putnam, Conn.

Mirror Reecord Corp., §8 W. 25th St., New
York, N. Y.

Montgomery Bros., 61 Fremont St., San
Francisco, Calif.

Musicraft Records, Inc., 242 W. 55th St.,
New York, N. Y

Paraloy Co.l. SOO'S..Michigan Ave,, Chi-

Maplewood Ave..

cago, Ill.
Permo Products Corp., 6415 Ravenswood
Ave., Chicago, Ill.

1343-1944 DIR

T0RY of
Pfanstiehl Chemical Co.,

106 Lakeview
Ave., Waukegan, I11.
Phonograph Needle Mfg. Co., 42 Dudley
St., Providence, R. 1. ~
Presto Recording Corp., 2¢2 W. 55th St.,
New York, N. Y.

Rangertone, Inc., 703 Winthrop St., New-
ark, N, J.
Recotone Corp.,, 21-10 49th St., Long

Island City, N. Y.

Nickel

see Metals

Nuts

SELF LOCEING NUTS

An-cor-lox Div.,, Lamlinated Shim Co.,
Union St., Glenbrook, Conn.
Automatic Nut Co., Lebanon, Pa.
Bardwell & McAlister, 7636 Santa Mon-
ica Blvd.,, Hollywood, Calif. 1
Boots Aircraft Nut Corp.,, New Canaan,

Conn.

Camloc Fastener Co., 420 Lexington Ave.,
New York, N. Y.

Clark Bros. Bolt Co., Milldale. Conn.

Columbia Nut &cBolt Co., 945 Main St
Bridgeport, Conn. »

Drake Lock-ng iCo., 2440 E. 75th St
Cleveland, Ohio

Elastic Stop Nut Corp., 2371 Vauxhall Rd.,
Union, N. J.

Federal Screw Products Co., 224 W.

Huron St,, Chieago, 11l
Industrial Lock Nut Co., South Hanover,

ass,
Palnut Co., 61 Cordier St, Irvington, N. J.
Pittsburgh Screw & Bolt Corp., 2719

Preble Ave., N. S., Pittsburgh, Pa.
Standard Pressed Steel Co., Jenkintown,

Pa.

Thompson-Brewer & Co., 1640 W. Hubbard
St., Chicago, Ill.

Tinnerman Products, Inc., 2106 Fulton Rd.,
Cleveland, Ohio

United Carr Fastener, 31 Ames St, Cam-
bridge, Mass.

Optical Equipment_________
Bausch & Lomb, Rochester, N. Y.

E::tr%an Kodak Co., Rochester, N. Y.
Mogey & Sons, Inc., W’illiam,J 76 Inter-

haven Ave., Plainfield, N.
Perkin-Elmer Corp., Glenbrook, Conn.

Photocells

see Tubes

Phototubes

see Tubes

Pickups

INDUSTRIAL PICKUPS
Brush Deveiopment Co., 3311 Perkins

Ave., Cleveland, Ohio
General Electronic Industries, Div. of
Auto Ordnance Corp., 342 Putnam,

Greenwich, Conn.

PHONOGRAPH PICKUPS
Astatiec Corp., 830 Market St., Youngs-
town, Ohio
Audak Co.,, 500 Fifth Ave., New York,
N R
Brush Development Co., 3311 Perkins
Ave., Cleveland, Ohio .
Garrard Sales Corp., 296 Broadway, New
York, N. Y. g
Presto Recording Corp., 242 W. 55th St..
dN%‘ZYOHt".F' k¥ Camden, N. J
Radio . 0 merica, mden, N. J.
Webczter r'rl)?.lect.x'lc Co., 1900 Clark St.,
Racine, Wis.

Plastics

MANUFACTURERS of PLASTICS

American Cyanamid Co., Plastics Div.,
30 Rockefeller Plaza, New York,
N Y

Bake;l:i’teY(.:orp.. 30 E. 42nd St.,, New York,
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ELECTRONIC and ALLIED PRODUCTS

Carbide & Carbon Chemicals Corp., 30 E
12nd St, New York, N. Y.
Catagn ygorp.. 1 Park Ave.,, New York,

Celanese Celluloid Corp., 180 Madison
Ave.,, New York, N. Y.

Ciba Co., Inc., 627 Greenwich St., New
York, g o

Continental-Diamond Fibre Co., 13
Chapel St.,, Newark, Del.

Dow Chemical Co., Midland, Mich.
DuPont de Nemours & Co., E. I, 626
Schuyler Ave., Arlington, N. i
Durez Plastics & Chemicals, Inc., 1922

Walek Rd., North Tonawanda, N. Y.
Durite Plastics, Inc., 5010 Summerdale
Ave., Philadelphia, Pa.
Federal Telephone & Radio Corp., 591
Broad St, Newark, N. J.

General Electric Co., Plastics Dept., 1
Plastics Ave., Pittsfield, Mass.
Hercules Powder Co., %16 Market St,
Wilmington, Del.
Keasby & Mattison Co,,

Ambler, P
Makalot Corp.,
ton, Mass.
Manufacturers Chemical Corp., Berkeley
Heights, N. J.

Monsanto Chemical Co., Plastics Div.,
Springfield, Mass.
Mott-Smith Corp., 1041

Bldg., Houston, Texas
Nixon Nitration Works, Nixon, N. J.
Norton Laboratories, Inc., 520 Mill St

Lockport, N. Y.

Plas(k)c;]r} Co., 2112 Sylvan Ave., Toledo,

io
T‘laxc Corp., 133 Walnut St., Hartford,

onn.

Reillly Tar & Chemical Corp., Merchants
Bank Bldg.,, Indianapolis, Ind.

Richardson Co., Lockland, Ohio

Rohm & Haas, 222 Washington Sq.,
Philadelphia, Pa.

Synthane Corp., Oaks, Pa.

Butler Ave,,
a.
262 Washington St., Bos-

M. Esperson

'I‘ennqgssee Eastman Corp.,, Kingsport,
enn.
Westinghouse Electric & Mfg. Co.,

BEast Pittsburgh, Pa.

MOLDERS of PLASTICS

Accurate Molding Corp., 116 Nassau St.,
Brooklyn, N. Y.

Alden Products Co., 117 Main St., Brock-
ton, Mass.

American Cyanamid Co., 30 Rockefeller
Plaza, New York, LAY

American Insulator Corp., New Freedom,

Pa.

American Molded Products Co., 1751 N.
Honore St, Chicago, Il

American Phenoliec Corp., 1830 S. 54th
Ave., Chicago, Tl

Auburn Button Works, Inc, 48 Canoga
St., Auburn, N. Y.

Blum & Co. Inc., Julius, 532 West 22nd
St.,, New York. a_ Y

Boonton Molding Co.. Boonton, N. J.

Brach Mfg. Corp. L. S, 55 Dickerson St.,
Newark, N. J.

Breeze ?orp., 41 S. Sixth St., Newark,

N. I
Brideeport Molded Products, Inc., 303
Myrtle Ave., Bridgeport, Conn.
Cellulglastlc Corp., 50 Avenue L, Newark,

Chicazo. Molded Products Corn., 1020 N.
Kolmar Ave,, Chieago. Il

Cincinnat!i Moulding Co.. 2037 Florence
Ave.. Cincinnati. Ohilo

Cleveland Plastics, Inc., 1611 East 21st
St.. Cleveland, Ohilo

Colt’'s Patent Fire Arms Mfg. Co,, Plas-
tice Div.. Hartford, Conn.

Consolidated Molded Products Corp., 409
Cherry St.,, Scranton, Pa.

Continental-Diamond Fibre Co., 13
Chapel St. Newark, Del

Creative Plastics Corp., 975 Kent Ave,
Brooklyn. N. 0

Molding Co., Harry, 1428 N.
Wells St., Chicago, Il

Dayton Insulating Molding Co.,, 418 E.
First St., Dayton, Ohlo

Diemolding Corp., Rasbach 8t, Canas-
tota. N. Y.

Dimco Plastics, 207 B. 6th St, Dayton,
Ohio

Eagle Plastics Corp., 23-10 Bridge Plaza
So., Long Island City, N. .
EmeloldJCo., 291 Laurel Ave., Arlington,

Erie Resistor Corp., 640 W. 12th St.
Erie, Pa.

Formiea Insulation Co., 4620
Grove Ave., Cincinnati. Ohio

Franklin Fibre-Lamitex Corp.. 12th &
French Sts., Wilmington, Del.

ELECTRONICS — June 1943

Spring

(Parts, A;;'essories and Materials)

Franklin Mfg. Corp.,, A. W, 175 Varick
st., New York, N. Y.

Gemioid Corp., 79-10 Albion Ave., Elm-
hurst, N. Y.

General KElectric Co., Plastics Dept., 1
Plastics Ave., Pittsfieid, Mass.
General Laminated Proaucts, Inc., 175

Varick St, New Yorx, N. Y.
Gits Molding Corp., 4600 Huron St, Chi-

cago, 1l
Imperial Molded Products Corp., 2925 w.
Harrison St, Chicago, Il

Indusirial Synthetics Corp., 60 Woolsey
St., Irvington, N. J.

Insel Co., Arlington, N. J.

Insulation Mfg. Co., 11 New York Ave,
Brooklyn, N. Y.

Insulation Manufacturers Corp., 565 W.
Washington Blvd.,, Chicago, Il
Insulation Products Co., 504 Richland St.,

Pittsburgh, Pa.
Johnﬁ-Manvme, 22 E. 10th St., New York,
Y

Keasby & Mattison Co., Butler Ave., Am-
bler, Pa.

Keystone Specialty Co., 137215 Cove Ave.,
Cleveland, Ohio

Kuhn & Jacob Moulding & Tool Co., 1200
Southard St., Trenton, N. J.

Kurz-Kasch Ca., 1415 S. Broadway, Day-
ton, Ohio

Mack Molding Co., Wayne, N. J.

Maico Co., Inc, 2633 Nlcollet Ave., Min-
neapolis, Minn.

Meissner Mfg. Co., Mt. Carmel, IlL

Mica Insulator To., 200 Varick St, New
York, N. Y.

Molded Insulation Co., Aircraft Control
Div., 335 E. Price St., Philadeiphia,
a.

Pa.

Monowatt Electric Corp., 66 Bissell St.,
Providence, R. I

Northern Industrial Chemical Co.,, 11
Elkins St., Boston, Mass.

Oris Mfg. Co., Thomaston, Conn.

Poinsetta Inc., 95 Cedar Ave., Pitman,

Preci\?-ion' Fabricators, Inc., Rochester,

prmilbt%' Inc., 95 Mercer St, New York,

Recto Molded Products, Appleton St
& B. & O. R. R, Cincinnati, Ohio
Remler Co.. 2101 Bryant St, San Fran-

cisco, Calif.
Resir‘\gus Products & Chemieal Co., 222

¥ Washington Sq., Philadelphia,

a.

Resistoflex Corp., 39 Plansden St.. Belle-
ville, N. J.

Revnolds Spring Co., Molded Plastics

Div., Reynolds Bldg., Jackson, Mich.

Richardson Co., Lockland, Ohio

Rogan Brothers, 2001 S. Michigan Ave.,
Chicago, TIL

Rohn & Haas, 222 W. Washington Sa..
Philadelphia, Pa.

Royal Moulding_Co., 63 Gordon Ave.
Providence, R. 1.

Specialty Insulation Mfe. Co., Center St.
Hoosick Falls, N B

Standard Molding Corp., Davton, Ohio

Stokes Rubber Co., Jos.. Taylor & Web-
ster Sts., Trenton, N. J.

Syracuse Ornamental Co., 581 So. Clinton
St., Syracuse, N. Y

Taylor Fibre Co., Norristown, Pa

Tech-Art Plastics Co., 41-01 36th Ave,
Long Island City, N. Y.

Telex Products Co., Telex Park, Minneap-
olls, Minn.

'I‘erk;}sen Machine Co., 326 A St.. Boston,

ass.

Universal Plastics Corp.. 235 Jersey Ave,
New Brunswick. N. I

Varflex Corp., N. Jay St.. Rome. N. Y.

Waterbury Button Co., 835 S. Main St.
Waterburv, Conn.

Watertown Mfg. Co., 3 Porter St.. Water-
town, Conn.

Western Felt Works, 4029 Ogden Ave.,
Chicago. T

Western Lithograph Co., 2nd St, Los
Angeles. Callf.

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

Plastics Marking and Metal
Machines

Ansonia Clock Co., Inc., 103 Lafayette St.,
New York. N. Y.

Becker Bros. Engraving Co., 103 Lafay-
ette St., New York, N. Y.

East:;n Etching & Mfg. Co., Chicopee,
Mass.

Markem Machine Co., Keene, N. H.

A\ico Instrument Co., 10 Arrow St., Cam-
bridge, Mass. 'Y

Rogan Bros.,, 2003 S. Michigan Ave., Chi-

cago, Il

Rohden Mtg. Co, 1753 N. Honore St.,
Chlicago, Il

Plugs

TERMINAL PLUGS
see also Jacks

Alradio, Inc, Melrose Ave. & Battery
Place, Stamford, Conn.

Alden Products Co., 117 Main St
Brockton, Mass.

American Phenolic Corp., 1830 S. 54th
Ave., Chicago, Il

American Radio Hardware Co., Inc, 476
Broadway, New York, N. Y.

Audio Development Co., 2833 13th Ave.
., Minneapolis, Minn.

Automatic Electric Co., 1033 W. Van
Buren St., Chicago, Il

Birnbach Radio Co., 145 Hudson St., New

York, N. Y.

Bud Radio, Inc, 2118 E. 55th St, Cleve-
land, o

Cannon Electric Development Co., 3209
Humboldt St, Los Angeles, Cal.

Cinch Mfg. Corp., 2333 W. Van Buren
St., Chicago, Il

Connecticut Telephone & Blectric Div,,
Great American Industries, Inc,
Brittania St., Meriden, Conn.

Eby, Inc., Hugh H., 18§ W. Chelton Ave.,
Phi'adelphia, Pa.

Federal Mfg. & Bngrg. Corp., 199 Steuben
St., Brooklyn, N. Y.

Franklin Mfg. Corp., A. W, 175 Varick
St., New York, N. Y.

General Radlo Co., 30 State St, Cam-
bridage, Mass.

Insuline Corp. of America, 36--02 35th
Ave., Long Island City, N. Y

Johnson Co., E. F., Waseca. Minn.

J. F. D. Mfg. Co., 4111 Fort Hamilton
Pkway, Brooklyn, N. Y.

Jones, Howard B., 2300 Wabansia Ave,,
Chicago, Il

Kellogg Switchboard & Supply Co., 6650 S.
Cicero Ave., Chlcago, 11

Mallory & Co., P. R., 3029 E. Washington
St., Indianapolis, Ind.

Monowatt Blectric Corp., 66 Bissell St,
Providence, R. I

Nationsl Co., 61 Sherman St, Malden,
Mass

ass.

Philmore Mfg. Co., 113 University Place,
New York, N. Y.

Precision Specialties, 220 No. Western
Ave., Los Angeles, Calif.

Pyle-National Co., 1334 N. Kostner Ave.,
Chicago, 111

Remler Co., Ltd., 2101 Bryant St, San
Francisco, Calif.

Telephonics Corporation, 350 West 31st St..
New York, N. Y.

Trav-Ler Karenola Radio & Television
Corp., 1028 W. Van Buren St, Chi-

cago, Il

Ueinite Co.. 459 Watertown St., Newton-
ville, Masa,

Universal Microphone Co., 424 ‘arren
Lane, Inglewood, Calif.

Utah Radio Products Co., 820 Orleans St.,
Chicago. Il

Wood Blectric Co., C. D.,, 826 Broadway,
New York, N. Y.

Pointers

DIAL POINTERS

snee also Knobs
also Dinls

American Emblem Co.. Utica. N. Y.

American Radio Hardware Co., Inc, 476
Broadway, New York, N. Y.

Bud Radio. Inc., 2118 E. 55th St, Cleve-
land. Ohio

Crowe Name Plate & Mfg._Co., 3701

Ravenswood Ave.. Chicago. IlL

Grammes & Sons, Inc, L. F., 366 Union
St., Allentown, Pa.

Insuline  Corp. of America, 36-02 35th
Ave., Long Island City, N. Y.

Liberty Engravine & Mtg. Co, 2911 S.
Central Ave., Los Ancgeles. Cal
Radlo City Products Co., 127 W. 26th St.,

New York, N. Y.

Points

CONTACT POINTS and ASSEMBLIES

American Platinum Works, New Jersey
R. R. Ave. at Oliver St., Newark, N. J
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(Parts, Accessories and Materials)

Baker & Co., 113 Astor St.,, Newark, N. J.

Bishop & Co., Platinum Works, J., 12
Channing Ave., Malvern, Pa.

Bralnin Co., C S.. 233 Spring St. New
York, N. Y.

Callite Tungsten Corp. 544 39th St.,
Unijon City, N.

Cleveland Tun sten Inc, 10200 Meech

Ave,, Cleve
Fansteel Metallur tilca,l Corp 2200 Sheri-
dan Rd., North Chicago, I

General Plate Div., Metals & Controls
34 Forest St.,, Attleboro, Mass.
General Tungsten Mfg. Co., 502 234 St.,

Union City, N. J.
Gibson Electric Co., 8350 Frankstown Ave.,
Pittsburgh, Pa.
Independent Contact Mfg. Co., 540 39th
St., Union Clty.
Mallory & Co. R., 3029 E. Washington

St., Indlanapolls. Ind,
Metroloy Co., 57 E. Alpine St., Newark,

N. J.
Noble Co., F. H, 535 West 59th St., Chi-
cago, 1.
Speer Carbon Co., St. Mary's, Pa.
Tungsten Contact Mfg. Co., North Ber-

J.
Wllson Co "H. A., 105 Chestnut St., New-
ark, J.

Porcelain

see Insulation—Ceramie

Posts

BINDING POSTS and TERMINALS

Accurate Molding Corp., 116 Nassau St.,
Brooklyn, N. Y.

Alden Products Co., 117 Main St., Brock-
ton, Mass.

American Brass Co., Waterbury, Conn

American Radio Hardware Co Inc., 476
Broadway, New York,

Automatic Electric Co,, 1033 W Van
Buren St., Chicago, Il

Blrnbach Rad o Co., 145 Hudson St., New

N,
Bud lRﬂ,éllo, Inc 2118 E. 56th St., Cleve-
an
Burke Electrlc Co., 12th & Cranberry St.,

Burndly Eng-lneerlng Co., Inc., 107 Eastern

Blvd., New York, N. Y.

Cannon KElectric Development Co., 3209
Humboldt St., Los Angeles, Calif.

Chase. Brass & Copper Co., Waterbury,

Conn.

Cinch Mfg. Corp., 2335 W. Van Buren St.,
Chicago, Ill.

Cinema Engineering Co 1508 S. Verdugo
Ave., Burbank, f.

Creative Plastics Corp. 976 Kent Ave,,
Brooklyn, N. Y,

Curtis Development & Mfg Co., 1 N. Craw-
ford Ave., Chicago, Il

Doran & Sons, James C., 150 Chestnut St.,
Providence L

Eby, Inc., Hugh H., 18 W. Chelton Ave.,
Philadelphia, Pa.

Fahnestock ectric Co., 46-44 11th St.,
Leong lsiand City, N. Y.

A. W, 176 Varick St.,

Franklin Mfg. Corp
New York,

Industrlal Screw & ‘Su ﬁ)ply Co., 713 W.

ke St., Chicago,

Insullne Corp. of America, 86—02 36th
Ave.,, Long Island City, N.

JoneEmHoward“ B., 2300 Wabansla Ave.,

Kellogg SWmchboard & Supf)ly Co., 6650 S.
Cicero Ave., Chicago,

Kulka Electrlc Mfg Co, Inc., 30 South

3029 E. Washington
Indiana, lls. Ind.
Manufacturers crew Products, 216 W.
Hubbard St., Chicago, IIL
Meter Devlces Co., 1001 Prospect Ave.,
., Canton, Ohio
Mlllen Mfg Co., James, 150 Exchange St.,
Malden. Mass,
Northern Industrlal Chemical Co., 7-11
Elkins St., Boston, Mass,
Patton-MacGuyer Co., 17 Virglnla Ave.,
Providence, 5
Precision Specialties, 220 No. Western
Ave., Los Angeles, Calif.
Radellltl Corp, 1822 Elston Ave., Chicago,
Rice's Sons, Tnc.. Bernard, 325 5th Ave.,
New York, N. Y.
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Richards Co., Inc, Arklay S., 72 Win-
chester St., Newton Highland, Mass.

Rohden Mfg. Co., 1753 N. Honore St.,
Chicago, Il

States Co., 19 New Park Ave., Hartford,
Conn.

Potentiometers

see Variable Resistors

Power Supplies

Altec Lansing Cm? 1680 N. Vine St., Los
Angeles, Cali

Amerlcan Instrument Co., 8030 Georgia

Ave,, Silver Spring, Md.

American Television & Radio Co., 300 E.
Fourth St., St. Paul, Minn.

American Transformer Co., 178 Emmet St.,
Newark, N.

Amplifier Co._ of Amerlca. 17 West 20th
St., New York, N. Y.

Automatic Electric Co., 1033 W. Van
Buren St., Chicago, Il

Barber Labs. Alfred W., 34-04 Francis
Iﬁev;ls Blvd,, Flushlng. Long Island,

Benwood Linze Co.,

1816 Locust St., St.
Louis, Mo.

Communlcatlon Equipment Co 134 Colo-
rado St.,, Pasadena, Calif
Communication Measurements Laboratory.
120 Greenwich St., New York, N.
Consolidated Engineering Corp., 1255 E.
Green St., Pasadena, Calif.
Electronic Laboratories, Inc., Indianapolis,

Ind.
Electronic Product.s Co.,, 19 North First
8t Geneva. m
Espey M Mte Con 305 East 63rd St., New
(&)

rk

Fisher Reaearch Laboratory, 1961 Uni-
versity Ave., Palo Alto, Calif.

Gates Radio Co., 220 Hampshire St.,
Qui nc¥ 1.

General Eleotric Co., Bridgeport, Conn.

General Transformer Corp.,, 1250 Van
Buren St., Chicago, Ill,

Hamilton Radio Corp., 510 Sixth Ave.,
New York, N. Y.

Harvey-Wells Communications, Inc.,
North St., Southbridge, Mass.

Herbach & Rademan Co., 622 Market St,,
Philadelphia, Pa.

Mellaphone Corp., 714 University Ave.,
Rochester, N. Y.

Metron Instrument Co., 432 Lincoln St,
Denver, Colo.

Radiotechnic Laboratory, 1328 Sherman
Ave.. Evanston, Il

Ward Leonard Electric Co.,
Vernon, N. Y.

Mount

Rectifiers

see also Tubes

DRY DISC RECTIFIERS

American Battery Co., 17 8. Jefferson St.,
Chicago, Il
Arlaé'ox Mfg. Co., 5042 Cottage Grove,

hicago, Ill.
Automatic Electric Co., 1033 W. Van
Buren St., Chicago, 111,
Benv{‘%odumnze Co., 1815 Locust St., St
Bradley Labs, Inc 82 Meadow St., New
Haven, Con
I-I 215 Fulton St., New

Bunnell & Co.,
York, N. Y

Electrical Transformer Co., 417 Canal St.,
New York, N.

Electcron“Equlpment Corp, Palm Springs,

Fansteel Metallurgical Corp., 2200 Sheri-
dan Rd., North Chicago, Il

Federal Telephone and Radio Corp., 5§91
Bro Newark, N. J.

Ferra.ntl Electrlc Co., 30 Rockefeller Plaza,
New York, N. ¥,

General Electric Co., Bridgeport, Conn.

General Radio Co ., 30 State St., Cam-
bridee, Mas

Gould Storage Battery Corp., 35 Neoga
St., Depew, N.

Jeﬂrgy Mfz Co ith at 1st Ave,, Colum-

us,

Mallory & Co P. R., 3029 E. Washington
St., Indlanapolls, Ind.

Selenlum Corp. of America, 1300 W, Pico
Blvd.,, Los Angeles, Calif,

Standard "Fransformer Corp.. 1600 N. Hal-
sted St., €hicago, Il

1943-1944 DIRECTORY of

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

Weston Electrfcal Instrument Coﬂ) 614
Frelinghuysen Ave., Newark,

Rectifiers, Tube

Acme Electric & Mfg. Co., 1444 Hamilton
Ave., Cleveland, Oth

Allis Chalmers Mfg. Co., Milwaukee, Wisc.

American Battery Co., 17 S. Jefferson St.,
Chicago, Il

Automatic Electric Co., 1033 W. Van
Buren St., Chicago, Il

Baldor Electric Co., St. Louis, Mo.

Eitel-McCullough, Inc., San Bruno, Calif.

Electric Heat Control Co., 9123 Inman
Ave., Cleveland, Ohio

Electro Product Laboratories, 549 W.
Randolph 8t., Chicago, Il

Electron}, Inec., 187 Sussex Ave., Newark,
N

Eureka X-Ray Tube Corp., 3250 N. Kil-
patric Ave., Chlcai%‘

Federal Telephone and dio Corp. 5§91
Broad St.,, Newark, N. J.

France stg, Co., 10325 Berea Rd., Cleve-
land, Ohio

General Electric Co., Bridgeport, Conn.

Kalb Electric Co., 2711 Big Bend Blvd,
St. Louis,
Mellaphone Corp, 65 Atlantic Ave,,

Rochester, N. Y.

Mohawk Electric Mfg Co., 62 Howard
St., Irvington, J.

Pler BEquipment Mfg. ‘ Co., Benton Har-
bor, Mich,

Radio Corp. of America, Camden, N. J.

Raytheon Mfg Co 190 Willow St., Wal-

Schuttlg & Co.. 9th & Kearney Sts, N. E,,
Washington, D, C.

Selenium Corp. of America, 1800 West
Pico Blvd.,, Los Angeles, Calif.
Valleg' Electrlc Corp., 4221 Forest Park

St. Louis, Mo.
Weltronlc Co., 20785 Grand River Ave.,
Detroit, Mich.
Westinghouse Electric & Mfg. Co., East
Pittsburgh, Pa.

Regulators

see aiso Transformers
also Tubes

VOLTAGE REGULATORS
and STABILIZERS
Acme Electric & Mfg. Co., 31 Water St.,

Cuba, N. Y.

Aerolux Light Corp., 653 Eleventh Ave.,
New York, Y.

American Transformer Co., 178 Emmet
St.,, Newark, N. J.

Avia Products Co., 749 N. Highland,
Los Angeles, Cal.

Burlington Instrument Corp 316 Valley

., Burlington, Iow

Clark Controller Co., 1146 BE. 1524 St.,
Cleveland, Ohio

Clarostat Mfg. Co., 287 N. Sixth St.,
Brooklyn, N, Y.

Control Corp., 600 Stinson Bivd., Min-
neapolis, Minn.

Eclipse Aviation Dlv of Bendix Aviation
Corp., Bendix, J.

Electric Sorting Machlne Co., 802 Mich-
lgzlu;‘ Trust Bldg.,, Grand Rapids,

Mic
Electé'on Equipment Corp., Palm Springs,
Electronic Products Co., 19 North 1st St.,

Geneva, Il

Ferranti Electric, 30 Rockefeller Plaza,
New York, N. Y.

Freed Transformer Co. 72 Spring St.,.

New York, N. Y.

General BElectric Co., Schenectady, N. Y.

General Electronic Industries, Div. of
Auto Ordnance Corp., 342 Putnam,
Greenwich, Conn,

Halldorson Co., 4500 Ravenswood Ave.,
Chicago, Il

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

Miller Co., Bertrand F., Trenton, N. J.

Raytheon Mfg. Co., 190 Willow St., Wal-
tham, Mass

Radio Corp. of America, Camden, N. J.

Skaggs Transformer Co., 5894 Broadway,.

s Angeles, Cal.

Sola Electrlc Co., 2525 Clybourn Ave..
Chicago, Ill

Standard Transformer Corp., 1500 N. Hal--
sted St., Chicago, 1.
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Sundt Engrg. Co., 4757 Ravenswood Ave.,
Chicago,

Superior Electric Co., 83 Laurel St.,
Bristol, Conn.

Thordarson Electric Mfg. Co., 500 W.
Huron St., Chicago, 1l

United Transformer Co., 150 Varick St.,
New York, N

Ward Leonard Electric Co., 31 South St.,
Mount Vernon, N. Y.

VhrlPLo, 5221 Greene St., Philadelphia,

Relays

HEAVY DUTY RELAYS

Adams & Waestlake Co., Michigan St.,
Elkhart, Ind.

Advance Electric Co., 1260 W. 2nd St.
Los Angeles, Calif

Allied Control Co., Inc., 2 East End Ave.,
New York, Y.

American Instrument Co., 8010 Georgia
Ave., Silver Spring, Md.

Automatic Electric Co 1033 W, Van
Buren St., Chicago, Il

Arrow-Hart & Hegeman Electric Co., 103
Hawthorne St., Hartford, Conn.

Auto&t‘l’l Co., 1142 Tucker Ave. Shelby,

o

Automatic Switch Co., 41 E. 11th St.,
New York, N. Y.

Dunn, Inc, Struthers, 1321 Arch St,
Philade phia, Pa.

General Controls Co. 801 Allen Ave,
Glendale, Cal.

General Electric Co., Schenectady. N. Y.

General Electronic Industries, Div. of

Auto Ordnance Corp., 342 Putnam,

Greenwich, Conn.

Hagan Corp., George J.,, 2400 E. Carson
St.. Pittsburgh, Pa.

H-B Electric Co., 6122 North 21st St.,
Philadelphia. Pa.

Kurman Electric Co.. 3030 Northern
Blvd.,, Long Island City, N. Y.
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., 6th &
Cayuga Sts, Philadelphia, Pa.
Signal Engrg. & Mfg. Co., 154 W. 14th
St.. New York. N. Y.

Ward Leonard Electric Co., 31 South St.,
Mount Vernon, N. Y.

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

Weston Rleectrical Instrument Corp., 614
Frelinehuveen Ave.. Newark, N. J.

Zenith Flectrie Co., 152 W. Walton S§t..
Chicaro. TN,

MERCURY RELAYS

American Instrument Co.. 8010 Georgla
Ave., Silver Soring, Md.
Auto(t):?llll Co., 1142 Tucker Ave., Shelby,

0
Automatic Electric Co.. 1033 W. Van
Buren St., Chicago, 11l
Brown Instrument Co., 4428 Wayne Ave.,
Philadelphia, Pa.
1321 Arch 8t,

Dunn. Inc.. Struthers,
Philadelphia. Pa.

Duralk?iol Inc., 1010 N. Main St., Elkhart,

Guardlan Electric Mfg. Co., 1621 W. Wal-

ut St., Chicago, Il

H-B Flactrlc Co., Inc., 6122 N. 21st St,
Philadelphia, "Pa.

Littelfuse, Inc., 4766 Ravenswood Ave.,
Chicarxo, 1il.

Mercoid Corp., 4201 Belmont Ave., Chi-
cago,

Regulator Co.,

Mlnneanoll--l—loneywell
2753 Fourth Ave., S.,, Minneapolis,

Minn.

Philadelphia Thermometer Co., 6th &
Cayuga Sts., Philadelphia. Pa.
Precision Thermometer & Instrument Co.

1434 Brandywine St., Phlladelphla

Pa.

Presto Electric Co., 4611 New York Ave.,
Union City, N. J.

‘Ward-Leonard Electric Co 31 South St.,
Mount Vernon, N. Y

POLARIZED RELAYS
Automatlc Electric Co., 1033 W, Van
Buren_ St., Chlcago. 111,
Auto(t)::};ll’l Co 1142 Tucker Ave., Shelby,
o

Dunn. Inc.. Struthers, 1321 Arch St.,
Philadelphia, Pa.
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ELECTRONIC and ALLIED PRODUCTS

{Parts, Accessories and Materials)

Edlson, Inc.,, Thomas A., Instrument Div,,
1 Lakeside Ave., West Orange, N. J
Kellogg Switchboard & Suppl{' Co., 6650
Cicero Ave., Chlcago 1
LAB CD’IP Summlt J.
Precision Thermometer &. Instrument Co.,
1434 Brandywine St., Philadelphia,

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

SENSITIVE CONTROL RELAYS

Adams & Westlake Co., Michigan St.,
Elkhart, Ind.

Advance Electric Co., 1260 W. Second St.,
Los Angeles, Cal.

Allen-Bradley Co., 136 W. Greenfileld Ave.,
Milwaukee, Wisc

Allied Control Co., Inc 2 East End Ave,,
New York,

American Instrument Co., Silver Spring,

Md.
Apexmlndustry, 1035 Lake St., Chicago,
Arrow-Hart & Hegeman Elec. Co., Hart-
ford, Conn.
Autocall Co., 1142 Tucker Ave., Shelby,

Ohio

Automatic Electric Co.,, 1033 W. Van
Buren St., Chicago, Ill.

Automatic Temperature Co. Inc., 34 E.
Logan St., Chicago, Il

Bank's Mfg. Co., 1105 W. Lawrence Ave.,
Chicago, Il

Birtcher Corp., 5087 Huntington Drive,
Los Angeles, Cal,

Bunnell & Co., J. H.,, 215 Fulton St.,
New York, N. Y.

Clare & Co., C.l P., 4719 Sunnyside Ave.,

Chicago, 1

Colt's Patent Fire Arms Mfg. Co., 1429
Park St., Hartford, Conn.

Davis & Co.. Inc., Dean W. 549 Fulton
St., Chieago, Il

Dunn, Inc., Struthers, 1321 Arch St
Philadelphia, Pa.

Electro Units Supply Co., 4203 W. Fuller-
ton Ave., Chlcago,

Etna Electric Worlés 410 East 15th St.,

New York, N.
G-M Laboratorles, Inc., 4313 N. Knox

Ave., Chicago, 4

General Controls Co., 801 Allen Ave.,,
Glendale, Calif.

Gene{al kElectrlc Co., Schenectady, New

ork.

General FElectronic Industries, Div. Auto
Ordnance Corp., 342 Putnam, Green-
wich, Conn.

Guardian Electric Mfg. Co., 1621 W. Wal-
nut St.,, Chicago, Il

H-B Electric Co. Inc.. 6122 North 21st
St.. Philadelphia, Pa

Hart Mfe. Co.. 110
Hartford. Conn.

Jennings Radio Mfg. Co., San Jose, Cal.

Kurman Electric Co., 241 Lafayette St.,
New York, Y.

Leach Relay Company 6916 Avalon
Blvd., Los Angeles, Callf.

Mossman, Inc., Donald P., 61833 North-
west nghway Chicago, Il

Muter Co.. 1266 S. Michigan Ave., Chi-

cago. Ill.

Pom;rd& Brumfield Mfg. Co., Princeton,
nd.

Preclslon Thermometer & Instrument Co.,
1434 Brandywine St., Philadelphia,

Pa.
R.B.M. Mfg. Co.. Div. of Essex Wire
Cogp, 1601 Wall St., Fort Wayne,

Bartholomew Ave. .

Sigma Instruments, Inc., 78 Freeport St,
Dorchester, Mass.

Signal Engrg. & Mfe. Co, 164 W. 14th
St.,, New York, N,
Smith Mfg Co., Inc., Natha.n R., 105
Pasadena Ave. Pasadena, Cal
Standard FElectrical Products Co., 300
East 4th St., St. Paul, Minn.

Warwick Co., Chas F., 16261 Hamlilton
Ave., Detroit, Mich.

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

Weston Electrical Instrument Corp., 814
Frelinghuysen Ave., Newark, N. J.

STEPPING RELAYS

Advance Electric Co., 1260 W. Second
St.. Los Angeles, Cal.

Automatlc Flectric Co., 1033 W. Van Buren
St., Chicago, Il

Autog:‘;‘ll Co., 1142 Tucker Ave., Sheldby,

Dunn, Inc.. Struthers, 1321 Arch St,
Philadelphia, Pa.

Guardlan Electric Mfg. Co., 1621 W. Wal-
.. Chicago, Il
Presto Electric Co 4511 New York Ave.,
Union City, N

TELEPHONE RELAYS
Autocall Co., 1142 Tucker Ave., Shelby,
Ohio

Autonmatic Electric Co., 1033 W, Van
Bnren St., Chicago, Il

Clare & Co., C. P, Lawrence & Lamon
Aves., Chicago, Ill

Dunn. Inc, Struthers, 1321 Arch St,,
Philadelphia, Pa.

Kellogg Switchboard & Supply Co., 6650
S. Cicero Ave., Chicago, Il

Kurman Electric Co., 3030 Northem Blvd,,
Long Island Clty, Y.

Leach Relay Co., 5915 Avalon Blvd., Los
Angeles, Cal.

Presto Electric Co., 45611 New York Ave.,
Union City, N. J.

Western Electro-Mechanical Co., 300
Broadway, Oakland, Cal.

TIME DELAY RELAYS

Adams & Westlake Co., Michigan St.,
Elkhart. Ind.

Advance Electric Co., 1260 W. Second
St.. Los Angeles Calif.

Allen-Bradley Co., 136 W, Greenfield Ave.,

Milwaukee, Wisc.

American Gas Accumulator Co., 1029
Newark Ave. Elizabeth, J.

Amp;{lte Co., 561 Broadway, New York,

Autog;‘l'l ‘Co., 1142 Tucker Ave., Shelby,

o

Automatic Electric Co., 1033 W. Van
Buren St., Chicago, Ill.

Automatic Temperature Control Co., 34

Logan St.. Philadelphia, Pa.

Betts & Betts Corp.. 5561 W. 52nd St,
New York. N. Y.

Clare & Co., C. P, 4719 Sunnyside Ave,,
Chicago, 1.

Clark Controller Co., 1146 E. 1562nd St.,
Cleveland, Ohio

Controls, Inc.. Towaco, N.

Cramer Co.. R. W., Centerbrook Conn

Dayton Acme Co., 930 York St., Cin-
cinnati, Ohio

Dunn. Inc¢.. Struthers, 1321 Arch St
Philadelohia, Pa.

Eagle Sienal Corp., Moline, Ill.

Edison, Inc.. T