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MENAAT WORK

WINNING 2 war is not an casy job. Victory goes to the side that
fights harder, and works harder. % From all reports our fighting
men will stand up to anybody, anywhere. It is our job, here at
home, to prove that we can work as hard as they can fight. %
The way the women of America have accepeed this responsibility
is worthy of tribute. Here at Simpson much of our manpower has
good soldiers all, taking the place of

changed to womanpower
husbands, brothers and sweethearts. % Like all men and women
in American industry, we know but one reso-
lution—to make all the electrical instruments
and testing equipment we can, the best we

can, as fusl as we can.

SIMPSON ELECTRIC CO.
5200-5218 Kinzie Street, Chicago, Illinois

INSTRUMENTS THAT STAY ACCURATE
Buy War Bonds and

Stamps for Victory
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PIRACTICE MIANRES PERIFECT

How many sacks of flour does an attack

Bomber drop on friendly tanks? How
often does a Tank Commander draw a
bead on a friend!y plane? How long
must Air and Armored Forces flex their
muscles together in practice before they
become welded in a coordinated striking

force?

Know-how takes time to acquire. We are

thankful that National had years of radio

communications know-how all ready.

NATIONAL COMPANY, INC.,, MALDEN, MASS.




Designs for War . . Transformers

The requirements in war transformers differ considerably
from those of commercial units. The UTC engineering staff
has pioneered many of the design feqtures which make

Possible modern war transformers. A few typical designs
are illustrated.
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New Chief Signal Officer of
the \rmy is t&lajor General
Harry (. Ingles, who has
come to Washington head-
quarters from duty as deputy
commander of the Kuropean
Theatre of Operations  in
London. Previously, he was
Chief of Staff of the Carib-
bean Defense Command. His
Army career dates from the
1914 Class at West Point., He
has served as Signal Oflicer of
the Philippine Department,
and as director of the Signal
School, Ft. Monmouth. In
1927 he graduated from the
Command and General Staff
School, and remained as an
instractor until 1931, The fol-
lowing year he graduated from
the Army War College.

v oo

RADIO-
ELECTRONICS

" .

ENGINEERING + MANUFACTURING - OPERATION

* o Edited by M B Slecper « »

July 1943

e

Sest (gogu%ﬁwn/ /b/z

WARTIME PRODUCTION

REQUIREMENTS

Designed for the wartime production needs of govern-
ment agencies and contractors, these instruments are
typical of the R.C.P. line of quality test equipment.
Compact, efficient and accurate, they meet today’s
requirements for test units that are simple to use and
have the required degree of test flexibility. The units
illustrated are:

MODEL 471 OUTPUT METER
This instrument has a constant impedance of 1,000
ohms with 5 voltage ranges. All resistors are precision
wire wound and accurate within 165, Self contained
condenser for blocking any D.C. vomponent is con-
nected to separate terminals. Ready for operation,
Net: $26.50.

MODEL 481 VOLT-OHMMETER
A practical high quality tester with a meter sensitivity
of 50 microamperes. Fquipped throughout with pre-
cision wire wound resistors accurate to 19,. D.C. volt-
meter readings from 0.1 to 1.000 volts. D.C. milliam-
meter readings from 0.1 to 100 ma. Resistance measure-
ments from 0.1 ohms to 10 megohms,
Energy for ohmmeter readings supplied by self-con-
tained batteries. Complete, ready for operation with
test leads. Net: $61.50.

MODEL 442 MULTIMETER

Sensitivity of 5.000 ohms per volt. A compact pocket
meter with a 200 microampere movement and a
sensitivity of 5.000 ohms per volt. Four D.C. milli-
ammeter ranges with first scale division 5 microamperes.
Four A.C. and D.C. voltmeter ranges with first scale
division 0.1 volt. Four output veltmeter ranges and
four decibel ranges. db meter from minus 6 to plus 50
db. Complete, ready for operation, Net: $21.00,

Other instruments in the complete line of R.C.P. electronic

and electrical test equipment are described in catalog
material, available on request.

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26 ST. ‘T— NEW YORK CITY

MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM
TUBE VOLTMETERS — VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS
—~ ANALYZER UNITS — TUBE TESTERS — MULTI-TESTERS — OSCILLO.
SCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS.,

—3
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WANTED
TECHNICAL SPECIALISTS

MEN and WOMEN

The Colonial Radio Corporation needs
immediately, for War Radio Work, the

following technically trained personnel:

RADIO ENGINEERS
AERONAUTICAL
COMMERCIAL
RESEARCH

PHYSICISTS —RADIO

VACUUM TUBE ENGINEER
PRODUCTION CONTROL

These are NOT temporary positions. Satisfactory

IO e e e e S O T T TR

employees may expect PERMANENT employ-
ment. Qualified applicants, NOT now in war work,
should write, giving full history of education, experi-

ence, and salary desired.

COLONIAL

RADIO
CORPORATION
254 RANO ST.
BUFFALO, N. Y.
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OW much fact lies behind the vague
and unsubstantiated promises of new
things to come in radio as soon as the in-
dustry can return to peacetime activities?
Are important developments actually
awaiting only the release of manpower
and materials from military priorities? Or
is the imposition of seerecy being used by
those who would imply much to cover up
the fact that there is. in truth, nothing to
say?

The average radio engineer cannot an-
swer these questions fully, foralmost every-
one is hemmed in by the walls of his own
laboratory, and the confinement of one-
track responsibilities which overtax his
time and mental output.

However, there are individuals who
occupy positioms from which they can
survey the radio scene and. with complete
knowledge of all phases of radio’s progress
for war, appraise this progress in terms of
service for peace.

On the horizon, as seen now through
hattle clouds, are the much-discussed pos-
sibilities of television, radar, and faesimile,
but nearer at hand. of more immediate
importance, are entirely new applications
of radio communications equipment al-
ready developed which will afford im-
mediate peacetime outlets that did not
exist pre-war.

A typical example is disclosed in this
issue of FM Rapio-ELEcTrONICs. Tt is the
use of radio communication by the rail-
roads. The initial application is in the
handling of freight cars, but this is merely
a door-opener to other services which
radio will perform in the peacetime reor-
ganization and expansion of railroad
transportation.

The background story is interesting,
because somewhat similar conditions have
opposed the introduction of radio applica-
tions in other fields.

First of all, it must be realized that rail-
road executives, practically without ex-
ception, have been deeply schooled in the
traditional means and methods of rail-
roading. from which strictly disciplined
thinking encourages no departure. Against
the hazards of storms they have pitted
steel, concrete, and rock ballast, with
each move timed to the second-hands of
thick. gold watches.

No wonder that such men have had
only disdain for the idea that delicate
radio equipment, using fragile tubes, could
perform useful service in their field. So,

(CONTINUED ON PAGE 43)
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We are not zealous here at Sylvania

" to be the largest in our field. We had

rather be known for excellence than

for size. You have heard of the man so pains-
taking that to his talented fellows of larger fame
he is known as the writer’s writer, or the painter’s
painter, or the singer’s singer. We understand
that, and it seems to us there could be no higher
praise. So in all the things we build — incandes-

cent lamps, fluorescent lighting equipment, radio
and electronic tubes — we aim uncompromisingly
high, high as we possibly can. The function
of these things, conceived as they are to amplify
the indispensable miracles of human sight and
hearing, seems to us to deserve the very best
that can be given. So believing, it is only natural
we should seek in all our work to attain the
highest standards anywhere known.

SYI.VANIA ELECTRIC PRODUCTS INC.

EMPORIUM, PA.
MAKERS OF INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, RADIO TUBES, CATHODE RAY TUBES AND ELECTRONIC DEVICES

INDUSTRIAL ELECTRONICS is doing much to help win the war
on the production front, but can do a great deal more by more
widespread application. Sylvania Electronic Tubes for devices
that can automatically gauge, count, control, actuate, test, detect,
protect, guide, sort, magnify, heat, transform, “see,” “feel” and
even ‘‘decide” are tested and available. The more electronic
“know how” is put to work to make precision war production
speedier and more precise, the sooner the Victory.

July 1943
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% Today they are off the air . . . voices stilled . . . home-buvilt rigs care-
fully covered. For most of yesterday's ‘"hams” are lending their experi-
ence, knowledge, and ingenvity to the war effort. .. creating and per-
fecting new communication devices . . . the amazing new flight recorder,
for instance. .. or Radar. But whether they work in a wartime lab or
have their "office” in a Fortress, they are still close to one of their early
friends—""Relays by Guardian'.

One of the newerdevelopments is a multi-purpose aircraft radio relay
pictured at the right. It is built in contact combinations up to three pole,
double throw. Coils are available in resistances from .01 ochm to 15,000

ohms. At 24 volts DC it draws 0.12 amperes. This relay is also built for Aircraft Radio Relay
AC with a contact rating of 122 amperes at 110 volts, 60 cycles. Stand- DC Model—Bulletin 345
ard AC voltage is 92-125 volts but coils are available for other voltages. AC Model—Bulletin 340

Write on your business letterhead for these new bulletins: B-8, Six pages of Aircraft Contactors—195, Midget
and Signal Corps Relays — B2A, Aircroft Relay — SC65, Solenoid Contactor.

GUARDIAN\GELECTRIC

1642.-H WEST WALNUT STREET CHICAGO, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

FM Radio-Electronics Engineering



WORKMANSHIP

For more than 46 years the products of the
Chicago Telephone Supply Company have been the
standard for high quality workmanship. From their
inception in the engineering laboratories to the crafts-

manship of the finished article, Chicago Telephone

Representatives
R. W. Faras
127 E. Thirty-first St
Kansas City, Mo.
Phone: Logan 0234

Frank A. Emmet Co.
2837 W. Pico Blvd.
Los Angeles, Calif.

July 1943

Supply products are planned for maximum per-
formance and trouble-free long life. If you are a
manufacturer of electronic equipment—all of the engi-
neering skill and great production facilities of Chicago

Telephone Supply Company are at your service.

4 Branch Offices
Y S. ]. Hutchinson, Jr.
\ 401 N. Broad St.
Philadelphia, Pa.
Phone: Walnut 5369

In Canada:

C. C. Meredith & Co.
Streetsville, Ontario
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WEIGHT 2 LBS., CHRISTENED RADIOSONDE

s tiny brainchild
“meteorologists renders an

S invaluable service for all
L its short-lived existence!

Upper air soundiﬁg_s\—to determine the
pressure, temperoture and relative hu-
midity at various altitudes—are obtained
by the use of the Radibsonde. It is carried
aloft by a free balloon, and radio signals
are transmitted to a ground receiving sta-
tion where the signals are converted into
respective readings.

When the balloon bursts — usvally in the
20,000 feet vicinity — the instrument is
carried down by means of a smeall para-
chute. Some thirty-odd stations th}ough-
out the U. S. make observations by ‘this
method.

This is only one of the innumerable peace-
time applications of electronic tubes. With
the advent of new advancements in the
field of electronics, ELECTRONIC ENTER-
PRISES can be expected to achieve an
important position — equal to that now
assimilated in war work—in the develop-
ment and production of these vital units.
Inquiries are invited.

ELECTRONIC
ENTERPRISES, INC.

-

Tee o -‘ NTEReREs
"‘ = o

Pl -
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® Sailors at sea couldn’t histen to their favorite radio
programs until one of our foremost radio manufac-
turers was commissioned to build a special sea-
going recetver. It was found that ordinary radios
“rebroadeast™and tipped off the ship’s location. And
without any radio. morale suffered.

Now. it’s different! Sailors around the world are
listening to radio programs from home through this
low-radiation receiving set. The speed with which it

was produced and put in service is a tribute, in part,

LABORATORIES. INC.

INDIANAPOLIS
F I ELECTRICAL PRODUCTS — Vibratsr Power %
Supplies for Communications . . . Lighting . . . Electric {- —-
Mgtor Operation . . . Electric, Electronic and other F—
—

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

THE ENEMY IS LISTENING!

to the E-L engineers ashed to provide a suitable
power supply. They did it—fast, and well.

This 15 just one of the many contributions to Amer-
ica’s war effort which E-L research and specialized
knowledge of vibrator power supplies and electronice
circuits has made possible. You'll find E-L Vibrator
Power Supplies on the job in all types of service, and
oncvery front where the United Nations are fighting.

Wherever electric current must be changed. in volt-

3

age, [requency or type, E-L Vibrator
Power Supplies and Converters offer
a wide range of advantages, for

peace. as w (‘“ as for war.

For Operating Radio Transmitters in Lifeboats
— L Model S-1220-B Power Supply. Input
Voltage, 12 Volis DC: Output Voltage, 500 Volts
DC: Output Current, 175 MA; Dimenzions
T x5 x 61"

=

For Operating AC Radio Reccivers from DC

Current—1I-1. Model 262 Marine PPower Sup-
plv. Input Voltaze, 110 Volts DC: Output
Voltage, 110 Volis AC: Output Power, 250
Yolt-Amperez: Outpat Prequeney., 60 Cycles;
Dimensions, 10157 x 773" x 814",
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SOME TIME AGO I retired, just a good,
old fashioned, real-American retire-
ment...thoughtI had served my time
and done my share.

When the war started I went back to
work . .. a good tool maker can do a
lot to help lick those fellows, you
know. And it is fun to work for my
boy. I'm proud of him and proud of

MORE
BONDS!

SRR

W

America that makes men like him pos-
sible. He had the same start I had
only now he owns this shop. And that
is one of the things we are all fight-
ing for —to preserve that American
FREEDOM of opportunity.

Pardon me, I've got work to do now.
When the war’s over look me up —
on the front porch.

? Ila"icrarl'e rs

CHICAGO, U.S.A.

FM Radio-Electronics Engineerin g



SH-H-H-H?

® Sailors at sea couldn’t listen to their favorite radio
programs until one of our foremost radio manufac-
turers was commissioned to build a special sca-
going receiver. Tt was found that ordinary radios
“rebroadeast”and tipped off the ship's location. And
without any radio. morale suffered.

Now. it’s different! Sailors around the world are
listening to radio programs from home through this
low-radiation receiving set. The speed with which it

was produced and put in service is a tribute, in part,

LABORATORIES. ENC.

INDI A N A POLLS
F - L ELECTRICAL PRODUCTS-—Vibrator Power
Supplies for Communscations . . . Lighting . . . Electric
Motor Operation . . . Electric, Electronic and other Y"‘ ;:

Equipment . .. or Lond,. Sea cr in the Air,

THE ENEMY IS LISTENING!

to the E-L engineers ashed to provide a suitable
power supply. They did it—fast, and well.

This is just one of the many contributions to Amer-
ica’s war effort which E-L research and specialized
hnowledge of vibrator power supplies and electronic
circuits has made possible. You'll find E-L Vibrator
Power Supplies on the job in all types of serviee, and
anevery front where the United Nations are fighting.

Wherever electric current must be changed. in volt-

age, frequency or type, E-L Vibrator

)

Power Supplies and Converters offer
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a wide range of advantages, for

peace. as well as for war,

For Operating Radio Transmitters in Lifeboats
— L Model 5-1229.8 Power Supply. Input
Yoltage. 12 Volts DC: Qutpui Vohtage, 500 Volts
DC: Oumpur Current. 175 MA: Dimensions,
V 12" x 5" x 61, .

For Operating AC Radio Receivers from DC
Current—I- L Model 262 Marine Power Sup-
ply. Tnput Voltage, 110 Volis DC: OQutpnt
Voltage. 110 Volts AC: Output Power. 250
Volt-Amperes: Qutput Frequeney, 60 Cycles;
Dimensions, 105" x T%" x 814"
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GUNNER BY REMOTE CONTROL

1s battleground is located far from the fighting

fronts. His skill and long experience have been
lent to the making of vital parts—parts that are vital to
a boy in a bomber over Germany or his neighbor’s son
in a fighter in the Pacific. Their equipment is dependent
on split-hair accuracy of Utah Parts—and he’s giving
it to them. He’s a gunner by remote control.

There are hundreds like him at Utah—soldiers in
coveralls. By the skill of their hands and the sweat of
their brow, they’re making sure that Utah Parts don’t
fail at the critical moment—as a switch releases a stream
of machine gun bullets . . . as a headset receives a com-
mand to take a strategic height. These and many other
vital electrical and electronic devices are being turned
out in quantity and on time . . . by this precision task

PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES,ELECTRIC MOTORS

July 1943

force at Utah. Important to the success of this task
force is the work of the Utah laboratories. Here, new
solutions to electrical and electronic problems are
being worked out. Here, a great store of knowledge
and experience is being accumulated.

Tomorrou that knowledge and experience will be at
the service of peacetime America. There will be better
Utah products built—more convenience, enjoyment and
efficiency for many Americans—because of today’s great
advancements, necessitated by war.

UTAH RADIO PRODUCTS COMPANY, 860 Orleans
Street, Chicago, Illinois. Canadian Office: 560 King
Street, West, Toronto. In Argentine: UCoOA Radio
Products Co., SRL, Buenos Aires. Cable Address:
UTARADIO, Chicago.
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SOME TIME AGO I retired, just a good,
old fashioned, real-American retire-
ment...thought I had served my time
and done my share.

When the war started 1 went back to
work ... a good tool maker can do a
lot to help lick those fellows, you
know. And it is fun to work for my
boy. I'm proud of him and proud of
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America that makes men like him pos-
sible. He had the same start I had
only now he owns this shop. And that
is one of the things we are all fight-
ing for —to preserve that American
FREEDOM of opportunity.

Pardon me, I've got work to do now.
When the war’s over look me up—
on the front porch.

~ hallicrafters

CHICAGO, U.S.A.
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LET'S HAVE
THE FAGTS

Industry’s Postwar Progress
May Be Hurt by Careless
Misstatements

July 1943
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REQUENCY Modulation broadeasting

needs no defenders, but the public and
the nontechnical section of the industry
need more accurate information than they
are getting today on this subjeet if all con-
sumers, distributors, and producers are to
enjoy the full benefits which this develop-
ment can bring after the War.,

FM Has Not Been Frozen » Most needed,
perhaps. is a true answer to the question:
*What has happened to FM since Pearl
Harbor?™ The idea that the development
of FM was frozen. stopped in its tracks by
‘ar restrictions, is eatirely mistaken,

The truth is that military applications of
FM have gone beyond anything that was
dreamed of in December, 1941, Die-hards
in the Signal Corps, once firm in their

OF THE 19 STATIONS WHOSE PROGRAMS ARE LISTED EACH
DAY IN THE NEW YORK HERALD TRIBUNE, 9 ARE FM STATIONS

stand against the use of FM, have found
that it is superior to AM in one application
after another.

Our Bureau of Ships was even more defi-
nite i its stand against FM. Not so long
ago, any mention of the subject to a Navy
man  brought the prompt challenge:
* What can be done with FM that can't he
done with AM on the same frequeney?™
But one doesn’t hear that any more for,
however conservative the Navy may be,
and it is very conservative indeed, it is
open to conviction. The fact that it is now
using FM equipment, and in increasing
quantities, is evidence that the Navy is
satisfied that it can deliver performance
which AM cannot equal on the same fre-
quencies for a great many applications.

(CONTINUED ON PAGE 45)
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FIG. 1. SOME OF THE STANDARD SIZES OF CORNING METALLIZED GLASS BUSHING FOR RADIO COMPONENTS

METHODS OF HERMETIC SEALI

Part 2 — Metallized Glass Bushings for Sealing Gondensers and Transformers

ERMETIC metallizing on glass is a
process recently developed by Corning
Glass Works, The process has numerous
applications, one of the most important at
this time being its use for glass bushings to
provide hermetie seals for leads and ter-
minals on metal cases of transformers and
condensers,

This new technigue of fusing metal and
glass permits the attachment of metal
parts or fittings to glass bushings by the
simple means of soldering. The result is a
permanent, hermetic seal which can with-
stand both the salt water immersion test
for marine service and the fresh water im-
mersion test ! for aireraft service.

Standard sizes of metailized glass bush-
ings, such as those shown in Figs, 1 and 2,
are now available for all types of potted
and gas- or liquid-filled radio transform-
ers. condensers  and  other  electrical
apparatus.

To meet the exacting demands of war,
radio components must now he so de-
signed and constructed as to assure un-
fatling service in all climates and under the
most extreme conditions, For this reason,
more and more components are being re-
quired to pass immersion tests, thus pre-

* Insulation Division, Corning Glass Works, Corn
ing, New York,

! For details of these immersion tests, sce Methods

of Hermetic Sealing, Part 1, FM Rapro-ELEcTRON-
108, June, 1943,

BY D. E. NEWTON ™

senting an entirely new design problem.

Hermetie sealing calls for scaling-off
leads or terminals in a manner which will
prevent leakage of air, water, and oil.
Many of the insulating materials which
were commonly used for this purpose in
the past are not adequate to meet wide
variations of temperature and pressure. In
addition to providing a hermetic seal. a
bushing must be a good insulator in the
hot. humid atmosphere of the tropies, the
cold, rarefied atmosphere of the high al-
titudes, and the salt atmosphere of the sea.

It must have sufficient mechanieal
strength to withstand the severe shocks to
which it may be subjected, must be resist-
ant to wide and sudden changes in tem-
perature and pressure, must not weather.

corrode, nor absorb moisture, and must be
s0 designed as to be quickly, casily and in-
expensively installed or assembled. The
Pyrex metallized bushings now heing pro-
duced by the Corning Glass Works meet
all these conditions.

These bushings, shown in the accom-
panying illustrations, consist of thick-
walled, heat-resistant Pyrex tubing with
bands of metallizing applied in such a man-
ner that they actually become part of the
glass itself. The metallized  surface  is
tinned to prevent corrosion, and has the
soldering characteristies of solid brass or
copper. The metallizing is not harmed by
ordinary soldering temperatures, and sol-
dering can be done with an iron, soft air-
gas flame, or induction heating, The op-

TABLE 1
RECOMMENDED STANDARDS FOR CORNING BUSHINGS

Striking Distance between Bands, ins.

Low Altitude

Voltage Class Air
0-500 Ya
500-1,500 Ya
1,500-2,500 Ya
2,500-3,500 Ya
3,500-5,000 Ya
5,000-7,500 1

7,500~-10,000 1%

High Altitude

0il Air 0il
Y Va 1
Vs Va 16
316 % 16
i 1 Ya
316 1 Ya
Va 2% Va
Va 3% Ya

FM Radio-Electronies Engineering



FI1G. 2. CORNING TECHNICIAN SOLDERING BUSHINGS IN A TYPE OF COVER USED BY UTC FOR TRANSFORMERS

eration dees not require any particular
skill or training. or complicated. expensive
cquipment, nor does it necessitate any
radical changes in the design of parts to
which the metallized bushings are at-
tached.

The method of assembly is simple, The
hole provided for the bushing in the metal
case or cover should be from 0.010 to
0.015 in. larger than the maximum di-
ameter of the hushing, The case or cover

should be stamped out with a shallow well
or cup around the hole. as indicated in
Fig. 3. to provide space for the solder.
The metallized band should extend ap-
proximately the same distance above and
below the cover when soldered in place.
It is importaut that the edge of the me-
tallizing he left exposed and not com-
pletely covered by the solder. The metal
cover should he kept as light as possible,
preferably .020 to 0.030 in. and not more

than 0.040 . thick. If a cap is used to
seal the top end of the bushing, the metal
in the cap should he 010 to 0.015 in.
thick.

The bushing is inserted in the hole and
properly positioned by means of a simple
Jig. A ring of small-diameter solder is
slipped over the bushing and sufficient
heat applied to melt the solder, as shown
in Fig. 2. The cap can be soldered to the
bushing either before or after the bushing

RECOMMENDED STANDARDS OF CORNING METALLIZED GLASS BUSHINGS

Nominal Actual Minimum
O.D., ins. 0O.D., ins. I.D., ins.
216 .275-.315 .069
% .354-.395 .140
Y2 .477-.523 .200
Ya .703-.770 .187
1 .953-1.016 .240

July 1943

Metallized Band Width
Center OQOutside Flashover

Distance, ins.

- Va
V2

9% Va
Y2
Ya

%-Ya Y
Y2
Ya
1

"1 ’l/l
a2
2%
3%

Y% 1
1%
2%
3%

Top

:}é'g 6

96

YoV

e

Recommended Metal
Thickness, ins.
Bushing Case
Cap Cover

.020

Mounting Hole
Diameter, ins.

.015

.015 .020

015 .025

.020 .030

Mounting Hole Diameter
010 in. larger than
maximum outside diameter

.025 .040

!
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is soldered to the cover, whichever is more
convenient. The lead wire can be at-
tached either before or after, or at the
same time the cap is soldered on. .\ shal-
low. cup-shaped cap is recommended with
a lug or machine screw stud attached by
spot welding. This and alternate types of
construction are shown in Figs. 3 and 4.

Care must be used in selecting the cor-
rect bushings to meet the voltage and
serviee requirements of cach application.
Recommended  standards  are listed in
Tables 1 and 2.

The striking distances. or the distances
between the top and center metallized
bands, are listed in Table 1, both in atr and
in oil, and for low and high altitudes. The
values given provide a safety factor of
100¢ .

FIG. 4. FURTHER DETAILS OF ROD, LUG,

AND LUGLESS TERMINALS. THE TWO TYPES

AT THE LEFT ARE ALSO SHOWN IN FIG. 3,
LEFT AND CENTER

If a given transformer, for example, is
to be used on ground or marine equipment,
the low-altitude values should be used. For
aircraft  equipment, the high-altitude
figures apply. It is surprising to note the
difference in striking distance for a given
voltage at low and high altitudes.

Variations of the mounting methods
and %types of metallized glass bushings
described here are being used for other ap-
plications. These include hermetically
sealed envelopes for resistors, RF chokes,
gas-filled spark gaps, mica condensers, and
related components. Such designs are
proving thoroughly practical because of
the toughness of Pyrex glass and the posi-
tive seal to the glass afforded by the Corn-
ing metallizing method.

FIG. 3. SUGGESTED METHODS FOR MOUNT-

ING BUSHINGS ON METAL COVERS, AND

FOR TERMINAL DESIGNS USING SOLID
RODS FOR CONNECTIONS
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POSTWAR CONVERSION DELAY

HE unanswered questions concerning

frequeney allocations for public and
commerctal radio services may result in a
serious delay of the industry’s conversion
to peacetime status unless a way s
found to reach definite conclusions while
manufacturers are still engaged in mili-
tary production.

The one bright spot in the present pic-
ture of confusion and doubt is that, by the
use of frequeney modulation, more sta-
tions can operate on a given channel,
without heterodyne  interference,  than
would be the case with amplitude modu-
lation, owing to the fact that, with FM.
strong  local signals block  out  weaker
signals from distant stations on the same
frequency.

Furthermore, because of the hmited
range of transmitters working on guasi-

optical channels, there are no serious
international interference problems.

On the dark side of the picture is the
general reluctance of engineers to take
any definite stand as to planning for
future needs. Even the new public serv-
ices, of television and facsimile cannot
make a move nntil the FCC has made
definite and final allocations of frequeney
bands, so that receivers and transmitters
can be designed accordingly.

It might be easier if these allocations
could be made without waiting to settle
on the requirements of government, com-
mercial, aviation, railway. and police
communications, but that cannot be done
because the problem must Be considered
as a whole. Any attempt to decide on one
or two services in advance might result in
subsequent readjustments. And that s
the very thing everyone wants to avoid.

There may be a certain amount  of

jockeying around on the part of both
commercial and  government interests,
looking toward obtaining the most ad-
-antageous channels. However, the situa-
tion is genuinely complicated. on the one
hand. by uncertainty due to lack of
experience with some of the latest and
most promising developments. including
those which cannot be discussed becanse
of military restrictions, and on the other
hand by the fact that all radio engincers
are so deeply involved with war activities
that they do not have the time to give this
subject the exhaustive study it requires.

The only hope now is that some indi-
vidual will advance a plan of sufhicient
merit as to serve as a starting point
around which discussion will center, and
from which a final plan can be developed.

The only certainty for manufacturers of
home radios, at this time. is that the pres-
ent AM and FM bands will be continned.

FM Radio-Electronics Engineering



CADMIUM PLATING PROTECTS LETTERS ENGRAVED THROUGH WRINKLE FINISH

ADMIUM-PLATING STEEL

Production Method of Protecting Letters Engraved in Steel
BY C. H. DAY*

HEN aluminum was readily avail-
able, practically all panels were en-
graved by cutting through the wrinkle,
crackle, or erystal finish and letting the
characters stand out in natural aluminum.
Then came restrictions which required the
substitution of less eritical materials for
radio equipment panels and chassis. Steel
was just as satisfactory, except for weight
considerations, for pancls as aluminum,
hut the engraving of steel panels presented
the problem of corrosion where letters and
numerals  were  engraved  through  the
wrinkle or crackle finish, because the ex-
posed steel rusted within a few days. This,
of course, was unsatisfactory.
Various methods were tried at the
Browning Laboratories to climinate this
difliculty. One of the first processes con-

* General Manager, Browning Laboratories, Ine.
Winchester, Mass.
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sidered was the coating of the exposed
steel with clear lacquer. This was found
unsatisfactory because the eve could not
deteet whether or not a complete coating
had been applied. Panels which appeared
to have been perfectly treated in this man-
ner showed rust spots and, consequently,
this process was rejected. Various other
methods of covering the exposed steel were
attempted and found equally unsatisfac-
tory for one reason or another.

After numerous processes had  heen
tried, we were lead to believe that cad-
minm plating offered a solution to the
problem. Test picces, plated by experi-
mental methods, proved so satisfactory
that we worked out a production method
which has now been in use for more than a
vear. Not only is the exposed steel in the
engraved characters preserved, but a suffi-
ciently thick coating of cadmium can be

placed in these letters to fill up the groove
made by the engraving cutter. The follow-
ing deseription of this process is given for
those who have encountered this same
probiem:

The cadmium is deposited on the ex-
posed steel by a brush method. The brush,
or applicator, is made by attaching a
metallic handle to a small cadmium anode
over which 8 or 9 layers of cheesecloth are
wrapped. The applicator is then dipped
into the following solution:

8 oz. Cadux,
1 1h. Sodium eyanide balls.
1 gal. hot (not boiling) water.

This solution must be mixed and used in a
non-metallic container. Pour the water
over the eyanide balls and stir until dis-
solved. Add Cadux and stir the solution
until it is clear. Care must be taken not to
inhale the fumes. The applicator is then
dipped in this solution. It should not be
dripping wet when applied to the work,
but it should be moist enough to insure
transfer of the metallic cadmium. A\ little
experimenting will show the proper de-
gree of moisture to employ.

A source of direct current is required.
This may be a battery, battery charger, or
other DC source, regulated so that the
current is from 15 to 2 amperes.

The steel panel, or other metal to be
plated, is attached to the negative side of
the battery and the cadmium applicator is
attached to the positive terminal. Care
must be taken to obtain good electrical
contact between the negative terminal and
the panel. .\ rheostat and a meter may bhe
connected in the circuit to adjust the cur-
rent to the correct value. A meter is not
necessary i similar  panels are being
plated, for once the circuit has been ad-
justed for the correct eurrent, small varia-
tions will not cause any serious diffienlty.
The voltage necessary for panels of the
rack type is usually from 11y to 3 volts,

The applicator, comprising the cad-
mium anode wrapped with cheesecloth,
should be rubbed lightly over the exposed
steel. This applicator should be kept in
motion at all times while in contact with
the panel to prevent “*hurning.” The whole
plating process should be accomplished as
quickly as possible so that the plating so-
lution will not attack the finish of the
panel. This will occur if contact is per-
mitted for too long a time depending, of
course, upon the type of finish on the
panel. With black wrinkle it has been
found that the finish will not be injured if
the plating process consumes less than 11y
minutes.

When the plating operation is com-
pleted, the panel should be thoroughly
cleaned with warm water. A cellulose
sponge will be found useful for this pur-
pose, and washing should he continued
until every trace of the solution has been
removed. After washing, the panel should

(CONTINUED ON PAGE 48)
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SPOT NEWS NOTES

IN CASE THE JOB OF BUILD-
ING MILITARY RADIO
EQUIPMENTISGETTING TO
SEEM LIKE A DEADLY
GRIND, SPEND A MINUTE
STUDYING THESEOFFICIAL
SIGNAL CORPS PHOTO-
GRAPHS FROM THE NORTH
AFRICAN - SICILIAN CAM-
PAIGN. THEY'LL HELP TO
REMIND YOU THAT You
AREN'T WORKING FOR
SOME FUSSY OVERSEAS
CUSTOMER, BUT FOR OUR
OWN AMERICANS WHO
CAN'T QUIT OR EVEN SLOW
UP UNTIL THEY HAVE
ACHIEVED THE PEACE
THAT THEY CAN WIN ONLY
WITH OUR UNREMITTING
EFFORTS IN THEIR SUP-
PORT

FM in Camada: An important part of the
postwar changes to be made in the Ca-
nadian broadeasting setup will he the
extensive use of frequencey modulation,
according to Dr. Augustin Frigon, As-
sistant General Manager of CBC. ‘This
statement was made before the Radio
Committee of the Canada House of Com.
mons. Dr. Frigon stated that FM brosd-
-asting will make possible the granting of
a large number of licenses for community
broadcasting stations which will not inter-
fere with existing transmitters on standard

frequencies. This means that postwar
radio sets sold in Canada will have to
provide both FM and AM tuning.

Television for D. C.: Allen B. DuMont Lab-
oratorics. Inc. have filed a request with
the FCC for reinstatement of their com-
mercial television station application for
Washington, D. C. Application is for
channel 1, 50 to 36 me.

Number Tape: The name of the manufac-
turerof the cellophane cable-marking tape,

Items and comments, personal and other-
wise,about manufacturing, broadcasting,
communications, and television activities

ABOVE, LT. GENERAL
GEORGE S. PATTON AD-
DRESSING THE FIELD OFFI-
CERS OF THE 82ND AIRBORNE
DIVISION, PRIOR TO THE AT-
TACK ON SICILY. CENTER.
AN EXTRAORDINARY AC-
TION SHOT WHICH ILLUS-
TRATES THE PRECISION AC-
TION OF THE PARATROOP-
ERS OF THE 82ND AIRBORNE
DIVISION. THESE MEN BORE
MUCH OF THE BRUNT OF THE
FIRST LANDING ON THE
ISLAND. BELOW, INFANTRY
LANDING BY THE5TH ARMY,
COMMANDED BY LT. GEN-
ERAL MARK W. CLARK. EV-
ERY MOVEMENT OF THIS
CAMPAIGN IS CONTROLLED
BY RADIO COMMUNICATION

shown on page 25 of our June issue was
not given. It is: Minnesota Mining Com-
pany, 135 Sixth Avenue, New York City,

W2XMN Becomes W3INY: FCC has authorized
Major Armstrong to operate his Alpine,
N. L transmitter as W3INY, using 40
kw. to serve an area of approximately
15.610 square miles.

Palmer M. Craig: Named chief engineer of
the radio division of Philco Corporation.

(CONTINUED ON PAGE 35)
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NEWS PIGTURE

Sl.(‘” delays as have ocenrred m the de-
fivery of military radio equipment have
heen due less to production lag or material
shortage than to delays in settling on de-
. : o 3 e
sign requirements. The truth is that mili-

July 1943

tary and civiliar engineers are heing called
upon to deliver apparatus suited to use in
a global war which ts being fought on four

planes — and 1t is not possible to design
equipment to meet new conditions hefore
the conditions are known to exist. The
most prolific source of new design informa-
tion is the test chambers, large and small,
in which and

temperature.  pressure.

. L?’YK Y a7

humidity are controlled. This  picture
shows two General Electrie radio engineers
entering  a laboratory  maintained  at
—100° F. They will short-circuit the long
route which must be followed by experi-
ence reports coming back from the scenes
of military operations, simply by repro-
ducing those field conditions right on
their own home grounds.
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FiG. 1. TYPICAL FREIGHT YARD HU
AND PERMITTED TO COAST DOWN T
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MP, OR ELEVATION, AT WHICH CARS ARE UNCOUPLED
O THE PARTICULAR TRACKS WHERE THEY ARE WANTED

FM AIDS BATTLE OF TRANSPORTAT

Use of Frequency Modulation in War Emer
Traffic Gontrol and Communi

ITH the United Nations fighting on

extended fronts throughout the world,
rail transportation has become a factor of
utmost importance. Unless men and mate.
rials can be carried quickly to points
where they are needed, our world-wide
timetables, on which complex military
operations are based, may be seriously
disrupted. The bulk of this responsibility
falls on the railroads, now overtaxed and
handicapped by growing shortages of roll-
ing stock and man-power,

Studies by the railroads and govern-
mental agencies have shown that an ap-
preciable loss of time in freight shipments
oceurs at bottleneck points such as elas.
sification yards, freight terminals, and in
port areas where, in many cases, a fow
locomotives must handle the movement
of several thousand freight cars cach day.
These delays may be attributed in suh-
stantial part to the fact that vard traflic
control and communications methods have
not kept pace with modern engineering

.

* President, Halstead Traffic Communieations Cor-
poration, 135 E. 44th St., New York City.

BY W. S. HALSTEAD *

developments in other phases of the trans-
portation field.

In the majority of railroad vards, train
orders and other instructions are still
-arried by indireet and relatively inethi-
cient methods from control points, such as
yard master's offices. to locomotive engi-
neers or conductors. Usually, messages are
carried by men on foot, by telephone cir-
cuits extending to different points in a
yard, or by loudspeaker installations at a
few strategic locations,

The disadvantage of these methods is
that the yard master or dispatcher is never
indireet two-way contact with locomotive
engineers or conductors in their cabs, or
with other key personnel who may he
moving between remote parts of the yard
area. Many times, an hour or more may
be spent in locating a particular locomotive
and in directing its movement to the por-
tion of the yvard where it is needed. In
other cases, yard foremen or other super-
visory personnel, urgently  required  at
certain points. cannot be reached, And n
the event of accident or other emergeney

gency Promises to Revolutionize Railway
cations Technique—Part 1

when coiirdinated control of traffie opera-
tions may be a matter of life or death, no
means other than the limited indications
of wayside signals are usnally available
to the engineers.

Prior to the war emergeney  period,
amplitude-modulated  radio  or “arrier
telephone systems had heen installed in a
few yards in order to provide two-way
voice communication facilitios hetween
control points and locomotive cabs, or be-
tween locomotives.t 2 However, the ex-
tension of amplitude-modulated systems
to large yvard areas in which diesel-electrie
locomotives are employed presents a tech-
nical problem in that the interference

P Experiment with Radio in Freight Classifica-
tions,”" Railway Age, Vol. 110, p. 148, Jun. 1941,

* L. O. Grondahl and P, N, Bossart, “T'rain Com-
munications,” AIEE Transactions, Vol. 62, pp. 493
500, July 1043,

FIG. 2. LAYOUT oOF TYPICAL FREIGHT
TERMINAL ACCOMMODATING OVER 17,000
CARS. THIS SHOWS PLAN OF FACILITIES
FOR 2-WAY FM RADIOPHONE .

COMMUNICATION
FM Radio-Electronies Engineering
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noise levels normally encountered in the
vicinity of electromotive equipment are of
such magnitude as to make this means of
communication uncertain. In view of the
increasing use of diesel-eleetric railroad
equipment, any system, if it is to have
general application, must be able to over-
come the limiting factor of man-made
static.

With the development of practical FM
radiotelephony by Major E. H. Arm-
strong, it became possible to provide com-
munications facilities which are relatively

drastically reduced. Better managerial
control of all yard traffic has been pro-
vided, orders can be transmitted directly
from the dispatcher to locomotive engi-
neers or conductors and acknowledged
immediately and, in the event of accident
or other emergency, the engineers of all
radio-equipped locomotives ean be reached
instantly.

Aside from providing an appreciable in-
crease in the efficieney and safety of rail
operations, these radiotelephone installa-
tions have materially decreased the

After the war, as many forward-looking
railroad men today realize, rail transpor-
tation systems will have intensified com-
petition from the trucking and air trans-
port companies, as well as increased
competition from the expanded merchant
marine at coastal points. Any means,
therefore, which will materially increase
the efficiency and safety of railroad opera-
tions, while simultancously decreasing the
cost of freight transportation, will find
favor in the railroad industry.® In this.
radio will play an important part.
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FIG. 3. REMOTE CONTROL AT YARD

immune to both man-made and natural
static. Technical means were thereby af-
forded with which to apply radio traflic
control and communications methods in
vards or on main line trackage served by
diesel-electrie as well as steam locomotives.

Speed, Safety, Economy % ‘Through the appli-
ation of two-way FM railway radiotele-
phone equipment and centralized control
technique in the extensive yards of gov-
ernment-operated ordnance plants,” where
radio traflic control methods direet and
safeguard the movement of railroad cars
carrving high explosives, it has been de-
termined that the time required to carry
out important vard operations has been

3 War Department Press Release No. 763, Bureau
of Public Relations, ** Radio to Control Shipping at
Ordnance Plants,” Nov, 4, 1941,

MASTER'S OFFICE FOR CENTRALLY-LOCATED FM TRANSMITTER AND RECEIVER

amount of railway equipment required in
handling traffic. In one plant. where eleven
locomotives have been employed, it is re-
ported that the purchase of two addi-
tional diesel-electric  locomotives  was
made unnecessary by the general speed-up
effected by the radio system. In this in-
stance, the savings in terms of money and
strategic materials are obvious.

As the war proceeds, with rail equip-
ment wearing out, and man-power short-
age injecting additional problems, it is be-
liecved that the extended application of
radio control and communications tech-
nique in the railway field can be enor-
mously useful, both in this country and
abroad. by enabling existing rail equip-
ment to move more traffic and by increas-
ing the safety and efficieney of all railroad
operations.

FM Communications in Terminal Areas * Among
the promising applications of FM radio in
the railway traffic control and communica-
tions field are the following:

1. For roice communication between the
hump conductor and engineers of humping
or trimming locomotives. LFngineers of
humping or trimming engines operating
in classification yard service can be in-
structed to operate at specific speeds, slow
down, back up. stop. or proceed with cer-
tain trafic movements. These operations
an be controlled from the hump, the ele-
-ated point in the yard as shown in Fig. 1,
where ecars are uncoupled as they are
pushed over the crest of the hump and
allowed to run by gravity, singly or in
groups, into various parallel tracks of the

4 What Will the Railroads Do?”
azine, p. 124, Nov. 1942,

Fortune Magy-
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FiIG. 5. LEFT,

IMPULSE UNIT. RIGHT, REMOTE CONTROL AND MONITOR, INSTALLED

AT YARD MASTER'S OFFICE, SHOW THAT SIGNALS ARE GOING OUT ON THE AIR

sification yard, as determined by selec-
tive operations of rail switches under con-
trol of towermen, In this procedure, all
humping operations must be observed and
correlated with other trathic operations on
carious tracks of the classification yard
area. Through two-way radio communica-
tions every instruction can be immediately
acknowledged by the engineer. There is
no chanee for misunderstanding, henee all
movements can be carried out quickly,
with full confidence, by the engineer, In
fog. storms, or whenever visibility is lim-
ited and wayside signals are obscured,
communications between the hump con-
ductor and humping engineer have proved
to he of great value in enabling continua-
tion of humping operations with safety to
personnel and equipment. just as radio has
aided in these respects in airport and
marine traflic control services,

The complexity of handling cars in a
classification yard is illustrated by Fig 2.
The capacity of this vard is over 17,000
cars. The different areas are identified on
the drawing. This can be seen hy using :
magnifving glass,

By means of radio-transmitted and in-
stantly-acknowledged  orders from  the
hump conductor to engineers of trimming
locomotives, which move as required from
track to track in various sections of the
classification vard, certain tracks can be
cleared  quickly 1o receive cars which,
simultancously, are being pushed toward
the hump. The hump conductor, by oh-
serving all operations can keep the hump-
ing locomotive in movement at a desired
speed inorder to time the arrival of the
first car at the hump with the completion
of trimming operations, Thus, the hump-
ing locomaotive does not have to stop and
start repeatedly under heavy loads which,
when traction is poor. as in coid weather,

clas

can lead to serious delay.

2. For communieations betiween the yard
master and engineers of roustabout locomo-
tires or other switching engines. Switching
locomotives can be located immediately
and engineers instructed to carry out
complicated movements at any  point

July 1943

within a yard area. with consequent saving
in transit time of cars on terminal tracks,
cconomies in locomotive operating and
maintenance cost, and with a substantial
reduction in the amount of time required
to locate particular locomotives, " Lost ™
locomotives can be spotted in a matter of
seconds whereas, without radio, several
menr may waste valuable time locating ¢
given engine, especially in the larger
vards where traffic is heavy.

3. For communications between the yard
maxster or hump conductor and the engineer
of any locomotive. Becanse FM reaches
every part of an entire yard terminal area
from a central control station, the vard
master or other authority can talk with

g

P —

engineers of all radio-cquipped locomo-
tives, either steam or diesel-electric type,
including trimmer, relief, or road engines,
on any track or at any part of a vard
within the communications range of the
central station. This is illustrated in Fig.
2. The operation range is not limited by
the extent of bonded rails. wires along
certain tracks, high interference noise lev-
els, or variations in conductivity of rail
circuits under changing operating condi-
tions.

4. For communications between
men and engineers. Radio communication
between tower men and engineers has
additional advantages when conventional
signaling methods are not adequate to
meet, with maximum eflicieney, speeial
trafic problems that are presented in
terminal operations.

5. For communication between engincers
of locomotives in the same terminal area.
The ability to conduet two-way com-
munications between engineers of loco-
motives at different parts of a yard arca
contributes  further to  efficieney  and
safety of operations. Unexpected delays
in arrival of relief engines, or delays at the
water tower can be made known to engi-
neers who have timed their operations to
coineide with the arrival of the relief loco-
motives at a specifie location, It also meets
the need for communication  between
engineers of locomotives in tandem, or at
the front and rear of long trains.

6. For communications  bhetween  yard
master or other operating officials and yard
personnel. Radio can be employed in con-

tower

FIG. 4. LINK CENTRAL STATION TRANSMITTER-RECEIVER UNIT
CAN BE OPERATED FROM OFFICE SEVERAL MILES DISTANT
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junction with portable two-way radio
equipment to expedite delivery of orders
to foremen, inspectors, skatemen, and
others in various parts of a yard arca.
Battery-operated units, weighing but a
few pounds, simtlar to equipment em-
ploved by the Armed Forees, ean be used
in radio paging services, or in emergencies
where wire-connected loudspeakers can-
not compete with the noises from locomo-
tives and moving cars,

7. For communications assoctated with
preparations of trains at terminals. FM
cun be used to facilitate rontine checks
and tests between a locomotive and the
rear of a road train prior to its departure

they are provided with suitable radio
cquipment.

Main Line Operations & Uses of FM commu-
nications are by no means limited to yvard
areas. There are many applications to
main line operations:

1. For cab to caboose communication.
For many vears there has been a need for
improved communication between loco-
motives and rear of freight trains, FM s
ideally suited to this kind of service, par-
ticularly because of its relative immunity
to all types of statie, and its adaptability
in connertion with
syvstems.

directional antenna

in a desired path over long distances pro
vides the technical means for the estab-
lishment of new railway communications
services, available to passengers as well as
train personnel. It is anticipated that FM
railway radio facilities will, during the
modernization period in the post-war era,
arey toll-call and entertainment services
to moving trains, breaking the present
wall of isolation hetween
and the outside world.

1. For control of ecab signals by radio,
Through the application of radio-control
techniques at present developed, Srop,
Go. Cauvtiox, or other signal lights lo-
ated within the cab and in the engineers

rail travelers

FIG. 6.

from a terminal. Inspectors, equipped with
portable battery-operated two-way trans-
mitter-receivers can expedite routine tests
involving coiiperation between themselves
and locomotive crews or cahoose person-
nel. Such portable equipment has many
uses when the locomotive and caboose
have two-way radio apparatus.

8. For communication with motor trucks.
repair trucks, motorcars, and serrice cars
within the radio range. As the FM railway
radio system is independent of rail or wire
circuits, radio-cquipped trucks within the
terminal arca can be reached while they
are moving between various points within
the communication range of the central
station. Similarly, repair trocks, serviee
cars or automobiles carryving yard officials
can be reached instantanconsly as long ax

2. For emergency communications in
licu of wire circuits, FM communication is
independent of wayside wire cirenits or
rail continuity, Therefore, 1t is not dis-
rupted by storms, floods, or emergency
conditions which destroy the effectiveness
of signaling deviees which involve tele-
phone, telegraph. or other metallic cir-
cuits, Thus communications are possible
under all conditions between road engi-
neers and towermen, hetween engineers of
locomotives on the same or adjacent
tracks, or hetween central control points
and  Jocomotives along any seetion of
track.

3. For puassenger communications. The
development of practical radio repeater
systems employing antennas of high di-
rectivity for concentrating signal energy

MOBILE FM EQUIPMENT IS MOUNTED IN A STEEL CABINET. LEFT TO RIGHT ARE THE TRANSMITTER, POWER SUPPLY,
AND RECEIVER. CURRENT IS FURNISHED BY STORAGE BATTERY ON STEAM OR DIESEL-ELECTRIC LOCOMOTIVE

field of vision, can be energized selectively
and concurrently with reception of voice
signals by the locomotive receiving equip-
ment. This technique has been success-
fully applied in experimental installations
of radio trathe control systems developed
by the Halstead Corporation, and will be
deseribed in a subsequent article in FM
Rabio-ErecrroNtes.

Advantages of FM » The practical applica-
tion of railway radio control methods now
in use on governmental frequencies in
ordnance plant arcas stems prineipally
from a concentrated development pro-
gram in the traffic control and transport
communications field, initiated in 1937 by
the Halstead engineering group. During
this project, ultra high frequeney radio-

FM Radio-Electronics Engineering



FIG. 7. HAND SET AND CONTROL UNIT FOR
FM RADIO LOCOMOTIVE INSTALLATION

telephone and automatic radio control
systems were developed as safety and
operational aids.> & Much of the early
work was conducted with directional mi-
crowave equipment on frequencies above
300 me. under FCC experimental station
license, W2XVL. Subsequently, radio
traffic control methods for use at lower
frequencies were developed, 7 80 2 ie

Both ultra-bigh and low frequency
methods incorporated automatic controls,
in addition to voice signaling  cireuits,
through which audio tones, red, green,
and amber traflic signals and protective
devices could be selectively energized by
radio in locomotive cabs or other mobile
units.

In 1940, under auspices of the General
Railway Signal Company, one of the
first organizations to recognize the poten-
tial value of ultra-high frequency radio as
an operational aid on railroads, this initial
program was cxtended into the railroad
field through an experimental altra-high
frequency  locomotive  communications
project in the freight classification yard of
the Chicago and Northwestern Railway
Company at Proviso, Hlinois. This experi-
mental installation, WIXYE, demon-
strated the advantages of radio communi-
cations in speeding yard operations and
in adding to the safety of rail movements.
As a part of the communications system,
antomatie checking equipment was uti-
lized at the central station and in the
locomotive eab to provide visual and

s U, 8, Reissue Patent No, 21818, June 3, 1941
U. 8. Patent 2,254,218, Sept. 2, 1941; U, 8 Puatent
2,260,315, O« L1941,

¢ Albert K. Sindlinger, " Traffic Lights in Your Car
by Radio,”” Radio Craft Magazine, Vol. 10, pp. 328
329 and p. 368, Dee, 1938,

U. 8. Patent 2,255,035, Sept. 9, 1941.

8 Neal G. Adair, “Shall We Control ‘['raffic by Ra-
dio?"" Motor, Vol. LLXIV, pp. 84-83 and pp. 244-250.

* ' Tune 550-Highway Radio Ahead,”” Electronies,
Vol. 13, p. 32, Sept. 1940,

10 Proc. IRE, Vol. 29, p. 95, March 1941,
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aural indication that the control station
transmitter and locomotive receiver were
continuously in proper operating condi-
tion. This served as reassurance to the
engineer, and provided instantaneous no-
tice of any failure in the communications
circuit.

The successful operation of the Proviso
cquipment thronghout the experimental
period, and the heneficial results derived
from the use of radio communicating
methods, were brought to the attention of
Todd and Brown, Inc., operators of the
Kingsbury Ordnance Plant, then under
construetion, by members of the Halstead
group. After competitive tests which were
observed by government representatives
and ordnance plant operators at Kings-
bury in May 1941, this system. with FM
equipment in lien of the AM components
as employed at Proviso, together with
audio-visual checking equipment, was in-

FIG. 8. LOUDSPEAKER IS MOUNTED ABOVE
ENGINEER'S SEAT IN LOCOMOTIVE CAB

corporated in War Department specifica-
tions for railway radiotelephone systems
to be used in ordnance plants then under
construction.  Subsequently,  this  FM
equipment was supplied to a number of
ordnance plants by General Railway Sig-
nal Company. The FM transmitting and
receiving units employved in these in-
stallations were manufactured by F. M.
Link.

The requirement of FM for this new
communications service was deemed a
necessity because of the extremely high
interference levels in diesel-clectrie loco-
motives. Older forms of amplitude-mod-
ulated radio equipment would, m most
instances, be of no value when operated in
proximity to locomotives of this type.

With a limited number of frequencies
available for this new service, the inter-
ference between AM stations operating on
the same frequencies is a serions consider-
ation. That is, reception from a nearby
AM transmitter may be rendered unin-
telligible by the squeal set up from an-
other AM transmitter on the same fre-
quency, even though the second station is

so far away that its signals cannot be
tieard. To drown out that squeal, signals
from the wanted transmitter must be at
least 100 times stronger than those from
the other transmitter on the same fre-
quency.

With FM, however, if signals from the
nearby station are only 8 times louder
than those from the more distant station,
the desired signals will blank out the un-
wanted signals,

Consequently many more stations can
operate on the same frequeney, without
interfering with one another, it FM is em-
ployed in place of AM.

FM equipment also is well-adapted for
use  with directional antenna  systems
which concentrate the signal energy in a
desired direction along railroad right-of-
way or vard arca. Directional technigue,
combined with the dominating effect of
strong FM signals over weaker, unwanted
signals, offer technical means for obtaining
comprehensive radio control of main line
operations, independent of wire cirenits,
through the use of automatic ultra-high
frequency repeater stations located  at
selected wayside points.

FM railway radiotelephone  systems
designed  for operation  at  frequencies
above 100 me. are typified by the Hal-
stead type RTC-10-UF railway radio-
telephone system. employing FM trans-
mitters and receivers manufactured by
F. M. Link. This equipment incorporates
in an integrated radiotelephone network
the following units:

1. Located at the central station are
transmitting and  receiving  equipment,
Fig. 4. with the associated remote-control
and checking equipment, Fig. 3, and the

- n .

Fig. 9. CHECK-LIGHT BEFORE ENGINEER
SHOWS THAT SYSTEM IS IN OPERATION
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coaxial antenna, The installation is shown
diagrummuti(-ully in Fig. 3. The remote
control unit by means of which the cen-
tral station can he operated, is illustrated
in Fig. 5. It is customarily installed at the
Yardmaster's or dispatcher’s office and is
connected to the central-station trans.
mitter and recejver by telephone line, as
indicated in Figs. 2 and 3.

2. Locomotive transmitting  and  re-
ceiving equipment, remote control unit,
loudspeaker, and check-light  unijt are
shown in Figs. 6 to 9 inclusive, Tvpical in-
stallations for diesel-electric and steam
locomotives, yard eranes. or other mobile
units operated in the yard area, are illus-
trated in Figs. 10 to 12 inclusive,

3. Secondary-station transmitting and
receiving equipment, with associated an-
tenna and aceessories are required for use
at secondary control points in the atlway
Yard or along the right-of-way,

Protective  Methods * The checking equip-
ment in locomotive cabs, employed in the
Halstead svstem. brovides visual as well as
aural indication of bproper operation of the
central-station transmitte and locomotive
receiving cquipment hy transmitting jm-
pulses at S-second intervals, These actuate
both the loudspeaker and o signal lamp,
indicating that the central station trans-
mitter is on the air, and that the recojver
in the locomotive ab is functioning. At
the central station, a meter, actuated hy
picking up the ansmitted signals, shows
that signals are actually going out over
the air. Thus the engineers of all radio.
equipped locomotives, a5 well as the
Yardmaster or dispatcher, are cont innously

informed of the operating condition of the from g locomotive transmitter or see.
communicating system. This protective ondary station are being received at the
method of checking the radiotelephone central control point.
cirenit is equivalent to the closed-circuit In addition to the radio control of »
principle employed in railway signaling. visual cab signal for checking purposes
In railroad operations, unlike those in equipment g svstem for selective ener.
other transportation and communications gization of Stop, Go, Cavtion or other
fields, a locomotive engineer who has signals can be coordinated with FM loco-
been instructed to carry out a given oper-  motive radiotelephone receiving  equip-
ation will follow minutely  the Yard- ment ay cmployed in the RTC-10-UF i
master’s or  dispatcher's orders unless stallations. Operation of these units for
other instructions are relayed from the dis- localized radio traflic control can be of.
patching point by hand or wayside sig- feeted in connection with directional, low-
naling methods, Should  cent wl-station bower wayside transmitters installed at
radio transmitting equipment fail after selected control points, much as conven-
Issuance of orders, or should the locomo-  tional wayside signal lights or semaphores
tive receiving apparatus become mopera-  would be located.
tive, the engineer. if he were not aware of The quq optical  characteristies of
such failure, would proceed to follow the these directional adio units, combined
original instructions despite a subsequent  with the (lis(-rimilmtm'_\' effect of FM sys-
and urgent need on the part of the dis. tems, provide g restricted-range signaling
patcher 1o countermand  the  original technique analogous, in some speets, to
orders, As the sequence of Jocomotive wayside light signaling methods, but with
movements is ot ordinarily determined the advantage that the radio svstem will
by the engineer, the protective indicating operate with maximum efficieney under
and monitoring means prevent any seri- - gdve weather conditions when the of-
OUs consequences in case of failyre of the  fectiveness of visual wayside signals s
radio signaling svstem. Furthermare, the reduced,

receipt of instructions is always acknow]- Further, the radio svstem: will handle
edged by the engineer hy repeating them  voice communications concurrently with
back to the central station, transmission of control signals for selee-

In order that automatic checking signal  tive operation of the cal signals, ther by
bulses, as well as voice communications, expanding the usefulness of the locomo.-
ant be handied without mutual mter-  tive receiving equipment, Lquipment of
ference on the same radio frequeney, an this type is of barticular valne at ap-
automatic pulse lock-out control circuit,  proaches to freight vard humps, and at
also developed by Halstead engineers, is  other points where sustained operation of
employed in the eent al station receiver visual signals indicating Stor, Go, or
to suspend the antomatice transmission of  similar orders would aid iy controlling
the checking signal whenever radio signals locomotive movements,

rv Radio-Electronies “ngineering
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Directivity can be given to ultrahigh

frequency wave propagation

methods involving  directional antenna
systems, or by use of wayside conductors

by several

to serve as wave-guides. Experimental
installations of both types of directive
systems have found important war ap-
plications, and give promise of greatly ex-

panded use in the period of postwar re-

construction,

Evtror's Note: Part 2, to be published in the August
issue, will give detailed information on railway radio

equipment and operati

ng technique.
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FM EQUIPMENT, CHECK-LIGHT, AND OPERATING

CONTROLS ON A STEAM

LOCOMOTIVE
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FIG. 1. IN MANY CASES, SPECIFICATIONS CALL FOR RF AND IF TRANSFORMERS MOUNTED INDEPENDENTLY OF THEIR
SHIELD CANS. ALSO SHOWN ARE TUBE CLAMPS AND GROMMET-TYPE SHOCK ABSORBERS

ESIGN PLANNING FOR AIRCRAFT RADIO

Notes on Methods Which Have Proved Successful in Meeting Requirements of
Service Conditions Aloft, Part 2— Characteristic Features

EFORLE going into the details of air-

craft radio equipment design, it may
be well to review some of the broader as-
peets of this subject.

Interestingly enough, while aireraft ra-
dio is a distinet department of apparatus
design, the standards of methods and
practices developed for this application
are being drawn upon more and more by
designers of ground and marine equipment,

That is. the standards set for airborne
equipment  are  so
high and cover such

BY BURT L. ZIMET*

signed for operation from a current source
of 115 volts, 60 eyeles, and is generally
required to give much higher output. An
exception is low-power mobile apparatus
which is usnally operated from 6 volts
DC. Shock mounting, a universal require-
ment for airborne radio, is seldom needed
for use on the ground. Space is gen-
erally made available for access to all sides.
but space limitations on aireraft usually
permit access only from the front.

a wide range of op-
erating  conditions
and requirements
that what is good
enough to be used
aloft is sure to be
adequate on the
ground and at sca.

At the same time,
there are features
of distinetion  be
tween the three ap
plications. For ex
ample, most ground
equipment  is de-

*Design Engineer,
Freed Radio Corp., 200
Hudson Street, New
York City

FIG.

Most marine equipment operates from
110 volts DC, with storage batteries as an
emergeney power source, Rugged con-
struetion is a prime requisite, and weight
is not considered a prime factor. Conse-
quently, marine apparatus is generally de-
signed to be tongh and rugged enough for
vears and years of service. Another point
of variance is that aireraft communication
is principally by voice, while ship-to-
shore and ship-to-ship communication is
almost entirely by
code. Nevertheless,

2. GAS-WELDED CORNERS ARE GENERALLY REQUIRED FOR AIRCRAFT RADIO
CHASSIS. JOINTS MUST BE SMOOTH AND FREE FROM PITTING

an understanding
of aireraft radio de
sign s of great ad-
vantage in working
on any other type
of application,

Electrical Circuit De-
Sigh % Present re-
strictions  now  in
force preclude any
discussion  of  cur-
rent aireraft radio
circuit develop-
ments. However,
there are  several
important points
which can and

FM Radio-Electronies Engineering
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FIG. 3. COUPLING COIL WOUND ON THREADED POLYSTYRENE ROD, NOTE THAT
TERMINALS ARE MOUNTED ON COIL FORM. FLEXIBLE LEADS ARE FORBIDDEN

should  be  emphasized in this paper.

In general, trick cireuits should be
avoided for all airceraft use. This applies
particularly to eircuits that are " souped
up.” because they invariably prove to bhe
unstable. and fail to deliver the required
performance over the wide voltage varia-
tions encountered in service, or are upset
by changes in cleetrical constants that
take place under flight conditions.

As a matter of faet, such equipment is
usually eliminated by test-chamber runs
hefore it ever leaves the laboratory. In the
end, the familiar cirenits win out on the
strength of their dependability, stability,
and simplieity.

Another point on which designers still
run into trouble concerns the use of nan-
approved  tubes. Whatever  advantage
there may be derived from special tubes,
they are out-weighed by the trouble they
cause in the field. where they are not avail-
able. That is why the limitations on such
tubes have been drawn tighter and tighter.

I consequence. equipment  designed
around special tubes, however effective it
may be, is seldom aceepted until it has
heen redesigned to operate with tubes on
the approved list. Today. the cirenits most
highly regarded are those which employ
the smallest j ossible number of different

IDENTIFICATION NUMBERS ON
THE LEADS SIMPLIFY SERVICE WORK

FIG. §.

tube types, and the ideal eireuit is one in
which all tubes are of the same type.

Characteristic Features » The basis for me-
chanieal design of transmitters and re-
ceivers 1s  established by the type of

FIG. 4. OIL CONDENSERS ARE FAVORED
FOR AIRCRAFT USE. THIS IS A NEW
TUBULAR AEROVOX TYPE

chassis and shock-mounting construetion
which has been in use for several years for
both commercial and military  service.
['ntil recently, there were many variations
in dimensions and details, but the JRB
standards. which have been adopted at
last, will prevail in the future. Complete
information on these basic standards will
he given in Part 8 of this paper.

Originally, chassis. covers, and other
supporting  structures  were  made  of
aluminum. Later. to conserve aluminum,
cold roll steel was largely substituted.
More recently. those who have been suc-
cessful in attaining extremely light-weight
construction with steel are inelined to pre-
fer it. partly because of its strength and
partly beeause of the advantages it offers
in manufacturing operations.

As a result. there is no hard and fast
rule concerning the choice of materials. It
has become largely & matter of the design-
er’s personal preference. To some, the ex-
treme  precautions required  to  protect
steel from corrosion offset the structural
advantages. Others give first consideration
to the mechanical advantages of steel.
The matter can be summed up in this

way: If the weight limitations can be met,
steel should be given the preference.

Another controlling design factor is vi-
bration. As shake-table tests show. con-
stant vibration, even of limited amplitude
and despite the protection of shock ah-
sorbers, can wreak havoe on mechanical
construction that would last forever on
the ground.

That accounts for many precantions
that are taken on aircraft radio apparatus
which may seem like going overboard to
those whose previous experience has been
on ground equipment. For example, there
is the application of Glyptol to parts that
are held together by serews and nuts, The
origination of this practice as it applies to
radio is generally credited to Bendix.
Their policy. as many subcontractors have
learned, is that Glyptol is better used than
omitted on mechanical assemblies! Purple
Glyptol. rather than clear, is employed so
that its use will be self-evident to in-
spectors.,

In this connection, it should be pointed
out that the application of thick Glyptol
defeats the purpose of using it, because it
remains soft, and henee has no binding ef-
feet. It must be kept thinned down to the
point where it will dry out within 24
hours, and set solidly. This means han-
dling it on the bench in small covereld
bottles. and daily checking to see that
thinner is added, or the entire contents
thrown out, if necessary.

Clamping arrangements are required
for all tubes. One type in common use is
shown in Fig. 1. This is a simple ring with
four springs which cateh on the tube base.
Others. of more complicated design. are
used also. In every ease some type of
clamp must be provided to prevent the
tube pins from working out of the sockets
under the influence of vibration. The
smaller types of tubes are usually held in
place by a post ecarrving a phosphor

FIG. 7. NUMBERS ENGRAVED ON PANEL
ARE SHOWN IN INSTRUCTION BOOKS

FM Radio-Electronics Engineering



TIIH Brnwningr Signal System (-mplnys a

small instrument of rugged construction,

yel so enormously is its sensitivity multi-

plied by electronie cireuits that it makes

° the boundary of any property into a con-
Plct“re 0‘ un tinuous “wall” that cannot be approached
without giving an alarm and actuating a

lmpenﬂlrﬂble wull location indicator!

Public utilities and war plants where the
Browning Signal System is in use report

W . that it has greatly decreased the cost and
Product of Browning

. increased the effectiveness of guard pro-
Laboratories Research” °

tection. Information is available to author-

ized ofheials.

BROWNING LABORATORIES, Inc.

751 Main Street Winchester, Mass. 31
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bronze spring which presses down on the
top of the tube.

Chassis and supporting structures are
gas-welded or spot-welded. both for per-
manence and rigidity. Fig. 2 shows corner
of a fimshed chassis that was gas-welded
so perfectly that it gives the appearance
of a solid sheet, without any evidence of
the method of joining the sides.

Inspection of welded parts is extremely
critical. because poorly welded joints have
no strength. This is particularly true of
spot-welding. Under actual test, what may
appear to be a perfect weld may come
apart in the hands.

The use of serews or rivets for securing
heavy parts or assemblies must be avoided.
They are only acceptable for very light
construction. An exception, of course. is
made in the case of units or sections which
must be made removable. In that case.
serew or bolt heads must be drilled and
safetied with wires. When rivets are used.
it is always wise to put two where, ordi-
narily, one would be sufficient.

Even on small parts, it is wise to avoid
the use of rivets if a substitute construc-
tion can be found. The question as to what
constitutes an acceptable roll-over on a
rivet is still a source of bitter arguments
between inspection and production. Some
inspectors will not allow any cracks in the
roll-over. Others will pass one crack or
two. Unfortunately this is a matter that
does not lend itself to the establishment of
standard practice, and ecach situation
must be decided individually. The only
definite answer is that a solid roll-over is
stronger than one which is eracked!

FIG. 8. UPPER BOARD IS CONSIDERED BETTER DESIGN BECAUSE IDENTIFICATION
NUMBERS CAN BE SEEN WITHOUT REMOVING COMPONENTS

The simplest way to guard against the
effects of vibration is to provide ample
support to all components, This is illus-
trated in the coil mounting shown at Fig.
3. Both ends of the coil form are secured
to the chassis. That assures the security of
the unit. In addition, the ends of the
windings are anchored directly to termi-
nals on the form itself. Then the con-
necting wires can be anchored to fixed
points, and nothing is left free to vibrate.

Extreme compactness required of air-
craft radio equipment brings up many
problems of accessibility and convenience
for servicing. A design may be brilliantly
conceived, and still be rejected if,j'it does
not take these factors into account.

The features of mechanical design
which have been covered broadly in these
pages will be taken up in detail in Part 3.

Eprror’s Nore: Part 3 will appear in the August

13%ue

FIG. 9. EXPERIMENTAL CHASSIS SHOWS RELATIVE SIZE OF TYPICAL DYNAMOTOR

USED TO SUPPLY B VOLTAGE FOR AIRCRAFT RECEIVER TUBES

FM Radio-Electronics Engineering



THE Abilily TO GO TO WAR!

In 1929, fourteen years ago, the first JENSEN Auditorium speaker was

introduced. The first of its kind, it has during all the succeeding

years faithfully served the public and professional need for a heavy
duty, high quality loud speaker. We think it is undeniably the

world’s best known and respected loud speaker product. Now, this four-
teen year old JENSEN product goes to war. Naturally it incor-
porates the refinements and improvements which have been steadily

added, but the basic design and function remains the same.

Many other JENSEN products are thus endowed with the ability to go

straight to war. v , _—
e s

RADIO MFG. CO.

6601 SOUTH LARAMIE AVENUE
CHICAGO, U.S.A.

July 1943
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RADIO-ELECTRONIC PRODUGTS DIRECTORY

The Radio Engineers’ & Purchasing Agents’ Guide to Essential Materials, Components, and Equipment

* Indicotes advertiser in this issue of FM Radio-Electronics

ANTENNAS, Mobile Whip &
Collapsible
lenb;ch Radlo Co., 145 Hudson St.,

Brach Mru Corp., L. Newark, N. J.
Cnmburr: Elee. Co., 484 Broome St..

Galvin Mftg. ¢ orp (‘hlcngo 11l

# Link, F. M., 125 W. 17th St., N. Y. C.

Premax Products, 14 Highland Ave..

Niagara Falls, N

* Radlo Eng. Labs., Inc., L. 1. Clty, N, Y.

‘!nly’gflr Mig. Co., Nobie & Darien Sts.,
a.

Tech. Appl. Co.. 516 W. 34 8t., N. Y. (.
Ward Products Corp., 1523 E. 45 st
Cleveland, O.
ANTENNAS, Tower Type
Blaw-Knox Co., Pitishurgh, Pa.
Harco Steel ("ons. ('o., k. Broad 8t.,

Ellzabeth, N. J.
,ehlgh\%tvxc{urnl Steel Co., 17 Battery

# Lingo & Son, John E., ( ‘amden, N. J.
Truscon Steel Co., Youngstown, ().
Wincharger (‘orp., Sloux City, Towa

ATTENUATORS

Cinema Engineering (0., Burbank, Calif

Daven Co., Summit Ave., Newark, N.J

General Radio Co., Cambridge, M

Inaermmunal Reslstance Co., 424 Broad
T la.

Mnlbry & Co., P. R, Indianapolis, Ind.

()hmlte \lhz Co., 4845 W, Flournoy st.,

Chlcag
Remler ( u Ld..
Francisco
Shalleruss Mfg. CCo.
Te(c)ll Laboratories,

2101 Bryant St., San

. Collingdale, Pa.
Lincoln St., Jersey

ty
* U !uh|Ru(|lu Prod. Co.. 842 Orleans St.,

Chlcago

BEADS, Insulating

Amer. Lava Corp., Chattanooga, Tenn.
Corning Glass W nrl\« Corning, N. Y.
Dunn, lne Struthers, 1321 Cherry,

Phiia..
Star Porcelaln Co., Trenton, N,

Steward MIg. C'o.. Chattanooga. Tensn.
BINDING POSTS, Plain

Amer. Hdware Co., 476 B'way, N. Y. (*

Radex C‘orp., 1308 Elston Ave., (hicago
BINDING POSTS, Push Type

Amer.YR(n‘dlu Hdware (‘o., 476 R'way,

Eby. Inc.. ii.H.,W. Chelten Ave., Phila.

BOOKS on Radio & Electronics

Macmillan Co., 60 Fifth Ave., N. Y. (",
\medel Pub. House, 5Y3AkK 38 St.,
Bklyn, N. Y.
\(:('raw-lllll Book Co., 330 W. 12
.

2ZW. 458t N Y. (.
Ru{iln‘ T ech. Pub. Co., 45 Astor PL.,

Rider, John F., 104 l-‘ounh Ave,N. Y. (‘
Ronald Press (0., 15 k., 26 8t.. N, Y.
\an Nostrand ¢ o0.. 1., 250 Fourth Ave

* W lley & \on\! John, 440 Fourth Ave.,

l’nmun Pub. ¢ orp.

BRIDGES, Percent Limit Resistance
Leeds & ,A\lnrthrup Co.. 4901 Stenton
la

Ave..
* Radlo '( Ity Products Co., 127 W, 26 St
Collingdale, Pa.

Shalicross Mfg. Co..

BRIDGES, Wheatstone

Industrial lnstrumenw Ine..
Ave,, Jersey City,

Leeds & Northrup Co.
Ave., Phha.

Shalleross Mfg, Co.

Cutver
4901 Stenton
. Cotlingdale, Pa.

BUSHINGS, Hermetic Sealing

Corning Glass Works, Corning, N. Y
Westinghouse FEleet. & MIg. Co.,
k. Pittsburgh, Pa.

CABLE, Coaxial
Amerlcnn Phenullc Corp., 1830 8. 54 Av,,
An':condz Wire & Cable (o., 25 B'way,
Victor J., 363 E. 75 St.,
He(ldlen Mrz Co., 4673 W. Van Buren,

l)ou;mn lnsulnted Wire & Cable Co.,
Lol

Andrew ( 0.,

(o(n;munlcatlons Prods. Co., Jersey

Cornish Wire Co.. 15 Park Row, N. Y. (.
* Doomtle Radlo, Inc., 7521 S. Loomis
vd., Chicago

Additions This Month
5 NEW LISTINGS
28 NEW MANUFACTURERS' NAMES

This Directory is revised every month, so as to

assure engineers and purchasing agents of up-

to-date information. We shall be pleased to re-

ceive suggestions as to company names which

should be added, and hard-to-find items which
should be listed in this Directory.

(-ener{;l Cable Corp., 420 Lexington,

Gell,lernl lr‘n(sulated Wire Corp., 53 Park
Johnson Co., Minn.

Radex Corp., .lOR Hsmn Ave Chicago
Slr]x:«plex Wire & Cable Corp., Cambridge,
ass.

CABLE, Coaxial, Solid Dielectric

American Phenollc: Corp., 1830 8. 54
Ave.. Chicago
l'egernl Tel. & Radio Corp., E

Simplex Wire & C'able Corp., Cambridge,
Mass.

. Newark,

CABLE, Microphone, Speaker &
Battery
Alden Prods. C'o., Brockton, Mass.
Anaconda w lre & Cable Co., 25 Broad-
Beldeln Mlg Lo 4633 W,

Boslon Insulnted Wire & Cable Co.,
Dorchester, Mass
Gavett Mfg. Co., Brookfield, Mass,
H(illyoke Wire & Cable Corp., Holyoke,
ass.

Van Buren,

CASES, Wooden Instrument

ll(mula!terq Sons. Inc., 43 Ave. & 24
St Long Island ¢ ‘Ity, N. Y.

Tillotson Furniture Co., Jamestown,
N. Y.

CASTINGS, Die

Aluminum Co. of Amer., Pittsburgh, Pa.

American Brass ('o., Waterbury Conn.

Dow Chemical Co., Dow Metal Div.,
Midland, Mich.

CERAMICS, Bushings, Washers,

Special Shapes

Akron Porcelain Co., Akron, O,

Amer. Lava Corp,, Chattanooga, Tenn.

Centraiab. Diy. of Globe-Union Inc..
Milwaukee,

Corning Glass Works, ( ‘orning. N. Y.

l'lectr;)nlc Mechanics, Inc., Paterson,

(

¢ ‘eramics & Steatite C‘orp., Keas-

Belleville, N. J.
Leroy, N. Y,

bey,
lsolantlte. Inc.,
Lapp Insulator (‘o.,
Louthan Mfg. Co., K. L. iverpool, (»
Star Porcelain Co., Trenum N.J
Steward Mfg. Co.. Chattanoogs. Tenn.
%mpakun( ‘eramic & Mig. Co., Latrobe,

\ lcmr Insulator C'o., Victor, N_ Y.
Westinghouse Elect. & M. Co.. L.
Pittsburgh, Pa.

CHOKES, RF
Aladdin Radlo Industries, 501 W. 35th,
Chicago

I

Alden Prods. (‘o., Brockton, Mass,

American (ommunlcatlom Corp., 306
B'way, Y.

Barber & “ llllsmsun Upper Darby, Pa.

Coto-C'oll Co., Providence, R. 1.

D- ()‘mllndh) Prods. Co., 1575 Milwaukee,

Gen, Winding Co., 420 W. 458t N. Y. (',

(,t:tmnun & Co.. Edwin, 300 §. Peoria.

c:

Hnmn‘mrl(und MIg. Co., 424 W. 33 st,,

Johnson Co., E. F., Waseca, Minn.

Lectrohm, lnc Cicero, 1.

* Melssner M1y, (o Mt Carmel, 111,
Miller Co., J. Los Angeles, 'al.
Muter (‘o., 1255 *’u \llchlgnn Chicago

# Natlonal Co., Malden,

Ohmite Mtg. (! 0., 4835“ l-lnurnuy St
Chicago

Radex C'orp. 28 Elston Av., Chicago

Slekles Co., F. W, Chicopee, Mass,

Telgrndl«z‘
Triumph Mfg. Co., 4017 W,
Chicago

‘ng. Corp., 484 Broome 8t.,
Lake 8t.,

CLIPS, Connector
Mueller Electric C'o., Cleveland, O.

CLIPS & MOUNTINGS, Fuse

Alden Prods. Co., Brockton, Mass.

Dante Elec. Mfg, Co., Bantam, Conn.

Ilsco Copper Tube Prods., Inc.,
Station M., Cinclnnatt

Jefterson Elec. (' 0., Beliwood

Joneﬂ Howard B..'2300 Wabnnsla Chi-

llttlelu.se Inc., 4753 Ravenswood, Chl-
©

Pnnon MacGuyer Co., Providence, R. I.
Sh;;{n'nn Mfg. Co., H. B., Battle Creek,
ch
Qtolawnrt Stamping Co., 621 E. 216 St.,
Zlerick Mm © 0., 385 Girard Ave.,
Bronx, N. Y. C

CLOTH, Insulating

Acme Wire C'o., New Haven, Conn.
Brand & C'o., Win., 276-4!!1 AV, N.Y.C
E nqur'elte Corp. ot Amer.. Cliffwood,

lm;u'lnt'lun Mtgrs, Corp., 565 W, Wash.
Blvd., Chicago
lrvlngv,on Varnish & Insulating Co.,

Irvington, N. J.
Miea Insulator ('o., 196 Varlck, N. Y. C.

COIL FORMS, Phenolic, Cast
without Molds

# Creative Plastics Corp.,
B’kiyn, N. Y.

COILS, Radio

See Transformers, IF, RF

CONDENSERS, Fixed

% Aerovox (‘orp., New Bedford, Mass.

American Condenser C‘orp., 2508 S.
Mlchigan, (‘hicago

Art Radlo Corp., 115 Liherty. N. Y. (.

Atlas (‘ondenser Prods. (‘o., 548 West-
chester Ave., N. Y. C,

Automatic Winding Co., 2. Newark, N. J.

Bud Radlo, Ine., Cleveland, O,

Lx:rdwell l;grx (‘orp Allen D.,

Centralab, Mliwaukee, Wis,

Condenser Corp of America, South
Plainfield, N.

(‘ondenser Prods 'C0., 1375 N.

963 Kent Ave.,

Brook-

Branch,
Chleag

C ornleill l)u})lller Klec. Corp., 8. Plain-
fiel 0

(cl{ml‘g Etadlo Co,, 699 E. 135th St.,

Crowley & C'o., Henry, W. Orange, N. J.

Deutschmann ' Corp., Tobe, Canton,

34 Hubert st.,

Willimantie,

Mass.
I)umo\nt Elec. Co.,

lulectro—\(otlve Mig. Co.,

Frle Reslstor (° orp., Erie, Pa

Fast & Co., John E., 3123 N. Crawford,
Chicago

General Radlo Co., Cambridge, Mass,

Giirard-Hopkins, Oakland, Calif,

H. R. N. Prods, 5707 W. Lake 8t.,
Chieago

Nlinols Cond. Co., 1160 Howe St., Chicago

Industrial Cond. Corp., 1725 W. North
Av., Chicago

Inaulllne (‘o{p of America, Long Island
City .

Johnson Co., E. F., Waseca, Minn.

Kellogg *‘wltchbd '& Supply Co., 6650
Cicero, Chicago

Magnavox Co., Fort Wayne, Ind

Mallory & Co., P. R., lndlannpom Ind.

Micamold Radio (‘urp Brooklyn, N. Y.

Muter Co., 1255 S. Michigan, Chicago

l\onm hlectrlc Corp., 55 W. 13 st

Polymet ((‘ondenser Co., 699 E. 139 St.,

N.
Potter Co. 0., 1950 Sheridan Rd., N. Chi-
cago

RCA Mifg. Co., Camden, N. J.
Sangamo Flec. (,o Sprlngneld .
Siekles Co., F. W.. 'Chicopee, Mass

Solar Mg, Corp., Bayonne, N. J.
ﬁ)prutue Specialties Co., N. Adams,

Tolerndlo Engineering Corp., 484 Broome
N. Y. C.

V\eutlnuhoune Elect. & Mg, Co.

E. Pittsburgh, Pa.
CONDENSERS, Gas-filled
Lapp Insulator Co., Inc., Leroy, N. Y

CONDENSERS, High-Voltage
Vacuum
Centralab, Milwaukee, Wia
* leolli\le( ullough, Inec.,

Erie Resistor Corp., Erie, Pa.
* General Electric Co., Schenectady, N. Y.
CONDENSERS, Small Ceramic
Tubular

Centralab; Div. of Globe-Unlon,
Milwaukee, Wis.
Erle Resistor Corp., Erie, Pa.

CONDENSERS, Ceramic Case Mica

Transmitting

% Aerovox Corp., New Bedford, Mass.
Cornell-Dubiller, S. Plainfield, N. J.
RCA Mtg. Co.. Inc., Camden, N. J.
Hangamo Electrie (‘o., Springfield. 11l
Solar Mfg. Corp., Bayonne, N. J.

CONDENSERS, Variable Receiver
Tuning

Alden Prods. Co., Brockton, M
American Steel Package Co.,

.gan Bruno,

Inc.,

1888.
Defance,

Ohlo
Barker & Willlamson, Ardmore, Pa.
Bud Radlo, Inc., Cleveland, O,
Cardwell Iglg Corp., Allen D,

Instrument Corp., Elizabeth,
Hn{nmarlund MIg. Co., 424 W, 34th St.,

Insuline Corp.of Amer., 1..1. City, N. Y
Melssner Mfg. (‘o., Mt. Carmel, lll

* Millen \ﬂg Co. Malden Mns

+ Natlonal Co., Malden,
Oak Mg, C o 1267 (‘lybourn Ave.

Chicago

Radlo Condenser Co., Camden, N. J.
Rauland Corp., Chlcago. Il1.

CONDENSERS, Variable Trans-
mitter Tuning

Barker & Willlamson, Upper Darby, Pa.
Hud Radlo, Cleveland,
(,a‘.rqdwell Mg, Corp., Allen D., Brooklyn,

Y
Hammarlund Mig. Co., 424 W, 33 St..

lnsullne( orp of Amer., .. 1. ( ity, N. Y

Johnson, E. ¥., Waseca, Mini

Millen Mfg. Co.. James, Mllden, Mass
# National C'o., Malden, Mass.

Radlo Condenser (‘o., Camden, N. J.

CONDENSERS, Variable Trimmer

Alden Prods (o., Brockton, Masa
American Steel Package (0.,
(8]

Bud Radlo, Inec., Cleveland, O

Cardwell Mfg. (orp nrnnklyn N. Y.

Centralab, Mliwaukee, Wis.

ad{l Radlo\& EKlec. Corp.,
it

General Radlo Co., Cambridge, Mass.

(,uthman Inc., E. 1., 400 8. Peoria,

Chicag
Ha\mn‘mrlund Mfg. Co., 424 W. 33 8t,,

Brook-

General

Defance,

Long Island

Insuline Corp. of America, Long 1sland
City. N. Y.

Johnson C'o., E. F., Wnsec Minn

Mallgry & Co., Inc., P. Xndlmmpom

* Melssner Mtg, C'o., Mt. Carmel, I11.
Millen Mftg. Co., James, Malden, Mass.
Milller Co Los Augeles, ('al.

Muter Co., 1255 8. Michigan Av.,
Chicago
# Natlonal Co., Malden, Mass.
Potter C'o., 1950 Sheridan Rd., N.
Chicago

Sickles Co., F.

Solar Mfg. Corp.,

Teleradlo Eng.
N.Y. C.

W., Chicopee, Mass.
Bayonne, N. J.
Corp., 484 Broome,

CONNECTORS, Cable
Aero Electric Corp.. 1.os Angeles, ('allf
Alradio, Inc., Stamford, Conn,
Alden Prods., Broekton, Mass.
Amer Mlcrophone( 0., 1915 8, Western

. Los An
Al}](;:‘l Phenollc ( orp 1830 8. 54th St

cago
American Radlo Hardware Co., 476
R'way, N. Y.
Andrew, \Ictnr .l 464 K. 75 st
Chicago

Astatic Corp., Youngstown, ().

FM Radio-Electronics Engineering



SPOT NEWS NOTES

(CONTINUED FROM PAGE 18)

Graduated from University of Delaware
in 1927, with a degree of B.S,in eleetrieal
engineering, he joined the Phileo organiza-
tion in 1933,

FMBI Engineering Commitlee: New cngineer
ing committee members of FM Broad
casters, Inc., are: Chairman John V. L.
Hogan of W2XQR and WQXR. New
York: Franklin M. Doolittle of W65H
and WDRC. Hartford: J. R. Poppele of
W7INY and WOR, New York: Walter
Fvans of Westinghouse Radio Stations,
Ine.. operating WaTPH, W67B, W7sDP,
and W19FW: and O. B. Hanson of Na
tional Broadeasting Company., operating
W2X WG, Communications should be ad
dressed to the Chairman at 730 Fifth
Avenue, New York City.

APCO Convention: TI'o be held August 31st
to September 2ud inelusive at Madison.
Wis, Inquiries should he addressed to
Ray =, Groenier. Conference Chairman,
Associated  Police Communications Of-
ficers, Ince., 1+ Wehster Street, Madison,
Wis,

New England: The Gerber Sales Company.
Boston. Mass., has heen appointed New
England factory representative for Uni
versal Microphone Company, Inglewood.

Calif.

Changes in Signal Corps: Muajor General Harry
C. Ingles, who became Chief Signal Officer
of the Signal Corps on July 1st, has in-
stituted organizational changes which are
already in effect. The Signal Supply Serv-
ices has bheen divided into:

1. Procurement and Distribution Serv-
ice. This is headed by Major General Wil-
liam H. Harrison. Under his direction,
Col. Engene V. Elder will continue to
head the Procurement  Division, while
Col. George 1. Beek heads the Distribu
tion Division,

2. Engineering and Technical Service,
Major General Roger B. Colton, formerly
in charge of Signal Supply Services, has
been given direetion of all development.,
research, and maintenance activities in
Washington and in the field.

3. Army Communications Service, This
is headed by Brig. General Frank E.
Stoner.

4. 5. Personnel and Training Service.
and Army Pictorial Service, At this time
of writing, no information has been re-
ceived concerning appointments to these
two new services,

Warren, Pa.: 'I'he fifteenth manufacturing
plant of Sylvania Electrie Products, Tne.
is being set up in a steel and brick strue-
ture of 17.600 sq. ft. at Warren, Pa..
where production will start in September

WGRB: General Eleetrie television station
at Scheneetady has started experimental
(CONTINUED ON PAGE 37)
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DELAYS ¢Zze Ho?

NECESSARY!

laCk of parts or

is Izeadquarters for
Manufactyye, in the field

fayette Radio Corp. for
f ompt deliverjes is w
o electronic engineerg

The reputation of La

st
ocks and py complete

ell known to thousands

. W’e can ﬁ'

I your needs\quickly'

LAFAYETTE RADIO CORP.

CHICAGO, ILLINOIS
ATLANTA, GEORGIA

901 W. JACKSON BLVD.
% 265 PEACHTREE STREET
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8ound Corp., 1442 39th =t
Brooklyn, N. Y.
Blﬁ:b:ch( Radlo, 145 Hudson =t

Breeze Mfg. Corp., Newark, N. J.

Brush Development (‘o., (' leveland O.

Bud Radlo, Cleveland, Oh!

Cannon Elec. I)evelopmem 3209 Hum-
1dt, Angeles

Eby, lnc Hugh H., Phliadelphta

Plfcgo Volee Mfg. Co., South Bend.
n

b‘r:{nk{gn Mtx. Corp., 175 Varlek St.,

Qeneral Radlo Co., Cambridge, Mass.

Harwood Co., 747 N. Highland Ave.,
L.os Angeles

lnsullne( ‘orp. of Amer., L. 1. City, N. Y.

Jones Howard B., 2300 Wabansia,

l\ellocu %wllchbonrd & %upply Co., 6650
. Clcero Ave., Ch!
\dallury & Co., P. R lndlannmlls Ind.
Monowatt Electric Co., Providence. R. I.
* Rldloy( I!y Products Lo 127 W, 26 st

Remler (‘o Ltd., 2101 Bryant St., San
Francisco
Selectar Mfg. Co., L. I. City, N. Y.
+ Unlversal \llcrophone Co., l,td Ingle-
wood, Callf,

CONTACT POINTS

Ilrulnln (n C. 8., 233 Spring St.,

« alme l‘ungiten Corp., lfnlnn('lty. N.J.
\1;|I3ry & Co., Inc., P. R., Indianapolis,

COUPLINGS, flexible

(ardwell \lrg Corp., Brooklyn, N. Y.
Johnson ( E. Waseca, Minn,
Millen \Hg ‘Co.. James, Malden, Mass.

# Natlonal Co., Inc., Malden, Mass.

CRYSTAL GRINDING EQUIPMENT
Felker Mfg. Co., Torrance, ('alif.

CRYSTAL HOLDERS
REC Mfg. Co., Holliston, Mass.

CRYSTALS, Quariz
nauach & Lomb Optical Co.,

mlley Elec. Co., Erie, Penna.

Collins Radlo Co., Cedar Raplds, lowa

Crystal Prod. Co.. 1519 Me( JeeNt., Kan-
Aas City, Mo

Crystal Research Labs., Hartford. Conn.

l)\ « ryatsl Co., W. Carroll Ave., Chi-

I~.ler|runlc Research Corp., 800 W,
Washington Blvd., Chieago
l-edergl Engineering Co., 37 M urray St.,

Rochester,

* General l' lectric Co,, Schenectady, N, Y.
General Radlo Co., Cambridge, Mass,
Harvey-Wells (" ommunlcav.lom. South-

bridge, Mass.

HigxlIns Industries, Santa Monica, Calif.
Hipower Crystal Co., 2035 W. Charles-
ton, C'hlcago
Hunt & Sons, G. Carlisle, Pa
Jefterson, Inc., Ray,\\ estport, 1. 1.,

Kaar Engineering Co., Palo Alto, Cal,

Meck Industries, John, l’lymuuth Ind.
Miller, August E., North l!ergen N.J.
\lt(mlltlcr)r Plezo Prod. Co., 8 l’asadena.

Peterson Radlo, Councll Blufts, lowa
Precision Plezo Service, Baton Rouge,

63 Park Row,

m}';ié-nl (orp., Guilford Ave., Indlanapo-
L] n

RCA Mfg. Co., Camden, N. J.

Sclen(lnc Radio Pruducts 0., Councit

Blu Ia
Sclemmc Radlo Service,

l’regnlgr Crystal Labs,,

Hyattsville,

~lda,
Standard Plezo Co., Carlisle, Pa.
Valpey (‘rystals, Holllston, Mass,
Zelss, Inc., C'arl, 485 Fifth Ave., N. Y. ¢,

DIALS, Instrument

Crowe Name Plate Co.,
wood Ave.. Chlcago

Gieneral Radlo ('o., Cambridge, Mass,

Gits Molding Corp., 4600 Huron St.,
Chlcago

Mica Insul. Co., 198 Varlek 8t., N. Y, ¢,

* Natlonal Co_, Inc,, Malden, Mu,s

Rogan Bros., 20035, Michigan

Chleago

DISCS, Recording

Advance Recnrdlmz Products Co.,
Island Clty, N. Y.

Allled Recording Products (o,
Island City, N. Y.

Audlo Devices, Inc.,

Federal Recorder (‘o.

Gould-Moody Co., 395 3’ way, (&

Pregm 'ne_curdlng Corp L 242 W, 55 Nt

N. Y. C.
RCA Mg, Co., Camden, N. J.

3701 Ravens-

Ave.,

Long
Long

1600 B'way, N. Y, (",
Elkhart, \lnd

DYNAMOTORS —
See Motor-Generators

ENGRAVING MACHINES
* Auto-Engraver Co., 1776 B'way, N. Y. ("

ETCHING, Metal

Crowe Name Plate & Mfg. Co.,
Ravenswood Ave., Chlcago
Etehed Prod. Corp., 39-01 Queens Blvd.,
Long Island C'it Y
2103 44th

3701

Premler Metal Etehing ¢
Ave., Long [sland Clty, N Y

FACSIMILE EQUIPMENT

Alden Products Co., Inc., Brockton,
Mass,

FASTENERS, Separable
Camloc Fastener Co., 420 Lexington

Ave., N. Y,
Shnkeproof lne 2501 N. Keeler Ave.,
Chicago
FELT

Amer. Felt Co., Inec., Glenville, Conn.
Western Felt Works, 4031 Ogden Ave.,
Chlcago
FIBRE, Vulcanized
Brandywine Fibre Prods. ("o., Wilming-
ton, Del.
Contipental-NDiamond Flbre Co., New-
ark, Del.
Insulation Mtgrs, Corp., 565 W, Wash,
)

Blvd., Chicagec
Mica Insulator Co.. 196 Varick, N. Y. C.
Wilm!ngton,

Nat'l Vuleanized Fibre Co.,
233 B'way,

Norristown, Pa.

Del.
\pnuldlm{ Fibre C'o., Inc.,
Taylnr Hhre Co.,

wilmington Fibre Speclalty Co., WIil-
mington. Del.
FILTERS, Electrical Noise
Avia Products Co., 737 N. Highland
Ave., Los Angeles
Com. Equip. & Eng. Co., N. Parkside

Ave., Chlcag
l-reed‘delu (orp, 200 Hudson St.,

Kellogg Switchboard & ﬂupply Co., 6650
Clcero Ave.,
\lallor) & Co., Ine., P ll Indianapolls,

Tobe Deutschmann C'orp., Canton, Mass.

Perkins \uchlne & Gear Co., Spring-

Aeld,
Qunker '(‘nty Gear Wks., Ine., N. Front

St.,
Thompsun Clock (‘o., Hristol, Conn,

GEARS & PINIONS, Non-Moetallic

llrnndylwlne Fibre Prods. Co., Wilming-
ton

Formica Insulation Co., Clncinnatl, .
Ge(s;"*\peclnltles Inc., 2650 W. Medlil,

# General Electric Co., Pittsfield, Mass.
\llcn lnsulator Co., 196 Varlek St.,

\ntlonal \ulcnnlzed Fibre Co., Wi~
mington, Del.

Perkins ‘\lnchlne & Gear Co., Spring-
fleld, Mass,

Richardson (0., Melrose Park, Iil.

spnulglng Fibre Co., Inc., 233 B’ way,

qymhnne( orp., Oaks, Pa.

Taylor Fibre Co., Norristown, Pa.

Wiimington Fibre Speclalty ‘Co.. Wil-
mington, Del.

GENERATORS, Gas Engine Driven

Hunter-Hartman (torp., St. Louls, Mo.
l\ato Engineering Co., Mankato. Minn.
Onan & Sons, Royalston Ave., Minneap-
olis, Minn

HORNS, Outdoor
Gni'bnr El lec\t Co., Lexington Ave. at
# Jensen leo \Mz Co., 86601 S, Laramle
Ave., Chicago
()perudlo \llx Co., 8t. Charles, 1.
Ozxtord Tartak Radlo Corp., 915 W. Van
Buren St., Chicago
Racon Flectric Co., 52 E. 198t.. N. Y. C.
RCA M(R. Co., Camden, N.
* Unlve{(ulty Laboratorles, 225 Varick 8t.,

INDUCTION HEATING
EQUIPMENT
lnductl\um‘llentln‘ Corp., 389 Lafayette
Lepel l\llg{x Frequency Labs., 39 W. 80

INDUCTORS, Variable Tuning
Barker & Willlamson, Upper Darby, Pa.

INSTRUMENTS, Radio Laboratory
l!n'gnrjtlxne Laboratorjes, Inc., Boonton,
seneral Radlo Co., Cambridge, Mass.

Hewleu l’ackar(l . Palo Alto, Callt,
orp B N.J.

* Pioneer Gen-E-Motor, 5841 W, Dick
Ave., Chlecago, 1.
GENERATORS, Hand Driven

Burke Electric Co., Erle, Pa.
Carter \iowr Co., 1608 Milwaukee,

Chicag
thc.uw'] el. Supply Co., Elkart, Ind.

GENERATORS, Standard Signal

Boonton Radlo urp Boonton, N. J.
Ferris Instrument Co., Boonton, N. J.

new plan for the
The schedule is as follows:

Febrvary, August

June, December

April, Oclober

. e

and

NEW SCHEDULE FOR
MONTHLY DIRECTORIES

Effective with the August issue, there will be inaugurated o
Directories

RADIO-ELECTRONIC PRODUCTS

Januvary, March, May, July, September, November

CHIEF ENGINEERS OF BROADCAST STATIONS
POLICE RADIO COMMUNICATIONS OFFICERS

CHIEF ENGINEERS OF RADIO MANUFACTURERS

Under this new schedule, FM RADIO-ELECTRONICS will broaden the use-
fulness of its Directory pages, ond present up-to-date listings, with complete
, which are available in no other publication.

in FM RADIO-ELECTRONICS.

FINISHES, Metal

Alrose Chemlcal Co., Providence, R. I
Aluminum Co. of America, Pittsburgh,

8,
Ault & W lborg( orp., 75 Varick, 4\ \' C.
Hilo varnish Corp., Mrm)klyn N. Y.
Maas & Waldsteln (Co.. Newark, N.J.
New Wrinkle, Inc., Dayton, O,

FREQUENCY METERS

Hendix Radio, Towson, Md
+ Browning Labs., Inc., Winchester, Mass.
{ieneral Radlo Co,,

a Link, F. M., 125 W,
\lensurementﬂ Corp.,
FREQUENCY STANDARDS,
Primary
seneral Radio Co.,

FREQUENCY STANDARDS, Quartz
Secondary
Garner Co., Fred k., 43 E

Chlcago
Hewlett-Packard C('o., Palo Alto, Calif,

Millen Mfg. C'o., Inc., Malden, Mass.

FUSES, Enclosed
Dante Elec. Mfg. Co.. Bantam, (Conn.
Jefterson Elec. (‘o., Bellwood, 111,
Littletuse, Inc., 4753 Ravenswood Av.,

Chicago

GEARS & PINIONS, Metal

Continental-IMamond Fibre Co.,

Medlll,

N.J

Boohton,
Cambridige, Mass.

Ohio St.,

New-

ark. Del.
Gear Specialties, Inc., 2650 W,
Chicago

General Radlo Co., Cambridge, Mass,
Hewlett-Packard (‘o.. Palo Alto, Calif.
Measurements Corp., Boonton, N. J.

GENERATORS, Wind-Driven,
Aircraft
Gelr,]eral Armature Corp., Lock Haven,
a8
GLASS, Electrical
Corning Glass Works, Corning, N, Y.

GREASE, for Electrical Contacts &
Bearings

Royal Engineering (o,
Fast Hanover, N. J.

HEADPHONES

Brush Development Co.,

Conn. Tel. &
(‘onn.

Cannon Co., (', F.,

Carron !\lfsz. Co.
Chicag

& unnectlcu! Tel. & Elec. C'o., Merlden,

(Royco Grease),

Cleveland, O.
Electric ('o., Meriden,

\prlngws(er N. Y.
415 8. Aberdeen,

Lunsolldaled Radio Prod. Co., W. Erie
. Chlcago
lulec ‘Ind. M. Co., Red Bank, N. J.

}\ellozz \wltchlmard & Supply Co., 6650
Cleero Ave., Chicago

Murdock Mfg. (0., Chelsea, Mass.

Permoflux Corp., W. Grand Ave., Chi-

cago
Telephonles Corp,, 350 W. 318t ,N.Y.C.

Trimm Radlo Mtg, Co., 1770 W, RBer~
teau, Chieago
* Unlversnl Microphone (‘o,, Inglewood.

‘al.
% Utah Radlo Prod. Co.
Chicako

. 842 Orleans St.,

INSULATORS, Ceramic Stand-off,
Lead-in, Rod Types

Amerlca Lava Corp., Chattanooga, Tenn.
Corning Glass Works, Corning, N. Y.
Electronic Mechanics, Inc., O] lmon N.J.
Isolantite, Inc., llellevllle 'N.

Jchnson Co., . Waseca, \llnn
Lapp Innulnuxr( ., Ine., l,eroy. N. Y.
Locke Insulator Co., Baltimore, Md.
Mitlen Mfg. Co., Malden, Mass
* Natlonal Co., Inc., Malden, Mass.

IRON CORES, Powdered

Atladdin Radlo Industries, Inc.,
35 8t., Chicago

Crowley & (‘u., Henry, W, Orange, N, J.

Ferrocart (‘orp. of Amer., Hastings-on-
Hudson, N. 'Y,

(-enl Anlllne Wks., 435 Hudson 8t.,

G llwun Bl lec (] o Plltaburgh Pa
Mallory & Co., lndlnnapolls Ind
Pyroferric C'o. 115 Varick St N, C.
Stackpole ( ‘arbon (0. . St ‘\larys I a.
\\'oistern Electric Co., 195 Broadway,

H. A, Newark, N.J.

S W,

Wilson Co.,

IRONS, Soldering
Acme FElectric Heating Co., 1217 Wash-~
ington St.. Boston
Amer. Electrical Heater Co., 6110 Cass

Ave., Detroit
I)ruke Ile(; Wks Ine., 3656 Lincoln
Chlcag

* luleﬂrlc %lnlerlllg Iron Co., Deep River,

e
* l-eneral Electric (‘o., Schenectady, N. Y.
Hexacon Elee. Co.. Roselle Park, N, J.
Vasco F lectrlcul Mg, Co., 4116 Avaion
Rivd., Los Angeles

Vulean Electrle Co.. Lynn, Mass,

JACKS, Telephone
Alden Prods, CCo., Brockton, Mass.
Amer. Mulded Prods. Co.. 1753 N.
Honore St., Chlcago
% Chicago Tel. ﬁupply Co., Elkhart, Ind.

Guardian Elec. Mfg. Co., 1627 W. Wal-
nut St., Chi
Insuline ¢ JLLLOC,NU Y.

Johnson, E. F., Waseca, Minn,
Jones, Howard 'B., 2400 Wnbunqlu Ave.,

Chie B O

\!nllury & Co., Inc., P. R., Indianapolis,

T

\Ium.nm Radlo Pu & ﬂtumplng Co.,
6300 Shell ne St., Phil 1

Molded Insulation Co.,

Germantown,
Pa
* U nlvehul Microphone Co., Inglewood,

* U tah Radio Prod. Co.,
Chicago

Orleans St.,

KEYS, Telegraph

Amer. Radlo llurdunre Co., Ine.
Broadway, N. Y.

Hunm;ll & Co., J. H
N.Y. ¢

Mossman, ine., Donald P., 6133 N,
Northwest Hy.. Chicago

Remler Co., Ltd.,, 2101
San Franelsco

Signal Klectric Mfg. Co., Menominee,

350 W, 318t N Y. (.
Liberty St., Newark,

. 476
215 Fulton st.,

Bryant St.,

Mich.

Telephonles Corp.,

Winslow Co., Ine.,
N.J.

KNOBS, Radio & Instrument

Alden Prods. (‘o., Brockton, Mass,

American Insulator Corp., New Free-
dom, Pa.

Chicago Molded Prods. Corp., 1025 N,
Kolmar, Chlcago

General Radlo Co., Cambridge, Mass,

Gits Molding Corp., 4600 Huron St
Chicago

Imperial Molded Prods. Corp., 2921 W,
Harrlson, Chicago

Kurtz Kasch, Ine., Dayton, O.

Mxlullnry & Co., Ine,, PR, Indianapolis,

ned.
Millen Mfg. Co., James, Malden, Mass
& Nat'l C'o., Inc.. Malden, Mass
* Radio ( ‘lly Products Co., 127 W, 26 8t,,
NOY

Rogan Brox., 2001 8, Michigan, Chicago

FM Radio-Electronics Engineering



SPOT NEWS NOTES

(CONTINUED FROM PAGE 35)

commercial broadcasts. BBD&O, as ad-
vertising agency, will handle the programs
for their clients B. F. Goodrich Rubber
Company, Lever Bros., and Hamilton
Watch. Purpose is to develop both the
entertainment and advertising techniques
of television.

New Trademark: North American Philips
Company, Inc., will use the trademark
NORELCO on their cathode ray, trans-
mitter, rectifier, and amplifier tubes, quartz
oscillator plates, fine, bare, plated, and
enameled wire of various metals, diamond
dies, direct-reading frequency meters, and
quartz crystal analysis equipment. Al
these items are products of their plant at
Dobbs Ferry, N. Y.

Chicago: Request for reinstatement of FM
application has been filed by Chicago Fed-
eration of Labor, for a station to operate
on 47.9 me.

New Cleveland Station: WJW. 5 kw Blue Net-
work outlet, transferred from Akron, will
go ou the air August 20th. One of the
few stations opened since Pearl Harbor,
it is owned by the son of William F.
O'Neil, head of General Tire & Rubber
Company, recent purchasers of New Eng-
land’s Yankee Network.

Los Angeles: Controlling interest in The
Phonette Company of America. Los An-
geles radio plant, has been acquired by
Aireraft Accessories Corporation, accord-
ing to president Randolph C. Walker.
Phonette will be operated as a subsidiary
by Aireraft Accessories” Electronies Divi-
sion. under which nine plants in Kansas
City. Kansas. and four in Slater, Mo.. are
now producing transmitters and other
aireraft radio equipment. W. 8. Farrell is
president of Phonette.

New FMBI Members: There are now 335 mem-
bers of FM Broadeasters, Inc. This or-
ganization is growing steadily. and will
he a most important influence in peace-
time broadeasting. The latest additions
to the membership are:

American Broadeasting Corp. of Ken-
tucky. Lexington, Ky.. operators of
WLAP.

Ashland Broadeasting Company, Ashland.
Ky.. operators of WCMIL

Courier Journal and Louisville Times,
Louisville. Ky.. operators of WHAS,

Earle C. Anthony. Inc.. Los Angeles.
Calif.. operators of KFI-KECA.

Evening Star Broadcasting Company.
Washington, D. C.. operators of
WDMAL.

Greater New York Broadeasting Corp..
operators of WNEW,

Portland Broadeasting System, Inc.., Port-
land, Me., operators of WGAN,

(CONTINUED ON PAGE 39)
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How Precision and P

are combined i
for Eicor Dynamofors an

roduction Speed

n making Armatures
d D.C. Motors '! _

ICOR attains not only top SPEED . . . but ACCURACY, as well . ..
down to a few “‘tenths” . .. in the production of perfect armatures
for the motors and dynamotors so urgently needed by the Armed Forces.
MEASURING AS IT GRINDS, the unit shown above grinds armature
shaft surfaces in minimum time to minute specifications. The operator
simply inserts the work . . . watches indicator needle until it registers
at zero . . . then removes shaft.

In setting up for this type of grinding, a master shaft gauge is employed
.. accurate to millionths of an inch! The indicating mechanism is

adjusted to zero reading on this gauge . . . and locked in position.

Measurable contact is maintained by tungsten carbide tips. These points

make contact in the lubricant . . . and last

indefinitely.

Keeping ahead in motor design and
manufacture is a2 constant aim here at Eicor.
If you have a problem involving rotary
electrical equipment, call or write us.

Our extensive engineering facilities are

at your service,

Ercor INE. 1501 w. congress st., Chicago, U.5.A.

DYN.AMOTORS e D.C. MOTORS * POWER PLANTS * CONVERTERS
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Avuriema, New York




CONDENSERS —
Electrolytic
Miea
Ol
Variable
HARRISON has 257,950

RESISTORS —
Carbon
Wire-wound
Rheostats
Controls

HARRISON ha= 5

300

TRANSFORMERS —
Audio
Power
Reactors
HARRISON has 2,810

TUBES —
Industrial
Receiving
Transmitting
HARRISON has 20,470

OTHER ELECTRONIC SUPPLIES —

FREE! 800-PAGE
BUYER'S GUIDE

Kindly write on Com-
pany letterhead, miving
title

A R

HARRISON HAS PLENTY

For Immediate Delivery!

Our complete stock, speedy
service, procurement experience,
and technical knowledge make
us the logical source for ALL
your Electronic Parts and Equip-
ment requirements,

Give us your orders—large
and small. We can "deliver the
goods"” —sooner!

Phone WOrth 2-6276
ESTABLISHED 1925

Avuthorized Distributors for All Leading
Manufacturers

RISON

RADIO

12 WEST BROADWAY

CORPORATION

NEW YORK 7

< JOHN E. LINGO & SON, INC.

EST. 1897

LICENSED MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

CAMDEN, NEW JERSEY

LABELS, Removable
Avery Adhesives, 451 4rd St., Los An-
Keles

LABELS, Stick-to-Metal
Ever Ready Label Corp., k. 25th xt.,
N.Y. O,

fcket Co, 1021 W, Adamx St

Tablet &
¢ 1 icago

LABORATORIES, Electronic

* Browning Labs., Inc., Winchester, Mass
Hazeltine dleetronies  Corp., 1775
R'way, N. Y. ¢
Sherron Metallle Corp., Flushing Ave.,
Hrooklyn, N. Y.
Worner Prod. Corp.. 1019 W, Lake =St
Chicuzo

LOCKWASHERS, Spring Type
Natl. Lock Washer (o, Newark, N. J

LUGS, Soldering
Burndy Engineerlng Co., 459 K. 133rd
S, N Y. O

Cloel Mfg. Corp., W. Van Buren St.,
Chleago

Dante Elee. Mfg. Co., Bantam, Conn.

Ideal Commutator Dresser (‘o., Sycu-
mare, 1.

Nlsco Copper Tube & Prods., Inc., Sta-
tion M, Cineinnati

Krueger & IHudepohl, Third & Vine,
Clrelnnati, €,

Patton-MacGuyer (‘o., 17 Virginia Av.,
Providence, R. |

Sherman My Co., Battle Creek, Mich

Thomas & Betts C'o.. Ellzabeth. N, J.

Zierlck Mfg. 'o., 385 Glrard Ave.,
Hronx, N. Y. €,

LUGS, Solderless
Ml"{"rjfl Marlne Prod., Inc., Ellzabeth,

Burndy Eng. Co., 107 Kastern Blvd.,
N. Y.L

MACHINES, Impregnating
Stokes Machine C'o., F. J., Phila., Pa.

MACHINES, Screwdriving

l‘)e\tr;u't Power Screwdriver (‘o., Detroit,

Mieh.

Stanley Tool Div, of the Stanley Works,
New Britaln, Conn,

MAGNETS, Permanent

# Genernl Flec. Co,, Schenectady, N. Y.
Thomas & Skinner Steel Prod. ('o., Indi-
anapolis, Ind.

MAIL ORDER SUPPLY HOUSES

Allied Radlo Corp., 901 W. Jackson
Blvid., Chicago
* Bursteln-Applebee Co., Kansas Clty,
Mo
* Harrl.‘nn Radio Corp., 12 W. H'way,
N. Y. ¢,
% Lafayette Radlo Corp., 901 W, Jackson
Hivid.. Chicago
Sun Radlo Co., 212 Fulton St., N, Y. €.

MARKERS, Wire Identification

Brand & Co.. Wm. 276 4th Ave,. N. Y. C
Irvington Varnish & Ins. Co. Irvington
Sixth  Ave.,

Wood-

N
Minn, Mining Co., 155
N. Y.«

Nt Varnished
bridge, N. J.

Prod. Corp.,

METAL, Thermostatic

Haker & (‘0. 113 Astor, Newark, N. J.
C. 8, Bratnin Co., 20 VanDam, N. Y. C.
Callite Tungsten Corp., Unlon

N. J.
Chace Co., W. M., Detrait, Mich,
Metals & Controls Corp., Attleboro,

Mass.
Wilson Co., H. A., 105 Chestnut, New-
ark, N. J.

METERS, Ammeters, Voltmeters,
Small Panel

Cambridge Inst. Co,,
Terminal, N. Y. ¢
De Jur-Amsco Corp

* General Electric (¢
. Cleveland, ().

Hoyt Elec. Inst. Works, Boston, Mass
Readrite Meter Works. Rluffton. ().
Roller-Smith ('o., Bethlehem, Pa.
* Simpsen  Elee. Ca., 5218 W. Kinzle,
Chicago
# Triplett Elec. Inst. CCo.. Bluffton, O,
Westinzhouse Elec. & Mfg. (Co., K. Pitts-
burgh. Pa.
Weston Elee. Inst. (‘orp. Newark, N. J.
Wheelco Inst. Co., 547 W Harrlson St
Chlcago

Grand Central

helton, Conn.
tridgeport, Conn,

METERS, Q
Boonten Radio Corp., Boonton, N. J

METERS, Vacuum Tube Volt

Hallantine Laboratories, Inc., Boonton,
N.J

Ferris instrument Corp.. Boonton, N. J
CGieneral Radlo ¢o nmbridiee. Mass.
IHewlett-Packard C'o., Palo Alto, (‘alf
Measurements ¢ orp., Boonton, N. J.
* Ra\dlo‘l ‘tty Produets Co., 127 W26 St
N. Y.,

METERS, Vibrating Reed

Biddle, James (i., 1211 Arch St.. Phila
* Triplett Elec. Inst. Co., Bluffton, O

MICA
Hrand & Co., Wm., 276 Fourth Av.
N.Y. O

Insulation Mfgrs. Corp., 565 W. Wash.
Rlvd., Chicago

Muaeatlen Co,, Boston, Mass,

!\ll\cu Insulator Corp., 196
5 0

New shand Mica Co., Waltham, Mass
Richardson Co., Melrose Park, 11).

MICROPHONES

Amer. Microphone (‘o., 1015 Western
Av.. Los Angeles

Amperite Co., 561 B'way, N. Y. *

Astatic Corp., Youngstown, ()

rush Development (o, (leveland, ¢),

Electro Volee Mfu. Co., South Rend. Ind.

Kellog Switehboard & Supply Co.,
6850 S, Cicero, Chicago

Radlo Speukers, Inc., 221 E. Cullerton
Chicago

Philmore Mg, Co., 113 University Pi.
N.Y. ¢

Varlek,

Permotiux Corp., 4916 W. Grand Av.,
Chicaga

Rowe Industrles, Inc., Toledo, ().

Rhure Bros., 5 W. Huron [4

Tetephaoni TP, 350 W

Turner (o., Cedar Raplds, la.

* l'nl\'{-rsul Mlierophone Co., Inglewood

Cal.

fcago
Y.

MONITORS, Frequency

& Gieneral Electric (o., Schenectady, N. Y
(ieneral Radlo C'u.. Cambrideze, Mass,
RCA M. Co., Camden, N. J

MOTOR-GENERATORS, Dynamo-
tors, Rotary Converters

Alliance Mfg. Co., Alliance, ()

Alr-Way Mg, Co., Toledo, O,

Bendix, Red Bank, N. J.

Black & Decker MUg. Co., Towson, Md

Badine Elec. (0., 2262 W. Ohlo, Chicago

Carter Motor Co., 1608 Mllwaukee
Chleago

Clements Mg, Co.. Chicago, 11,

Continental Fleetric (‘o., Newark, N. J

Delco Appllance, Rochester, N. Y.

Diehl Mfe, (*o.. Klizabethport. N. J

Dormeyer Co., Chicago, I,

Eelipse Aviation, Bendix, N. J

Fleor, Inc., 1060 W. Adams, Chicago

Electrie Maotors Corp., Racine, Wis

Fleetric Speeialty Co., Stamford, C'onn

Electrolux Corp., Old Greenwich, Conn

ureka Vacuum ¢ leaner, Detroit. Mich

(;p'l’lerul Armature Corp.. Lock Haven,

u

»

Cieneral Klectrie (‘o., Schenectady, N. Y

Junnette Mfg. (‘o., 558 W. Monroe,
Chleago

Knapp-Monareh, St. Louls, Mo,

Leland Eleetrie C'o., Dayton, O,

Ohio Electrie Co., 74°1rinity PI., N. Y. €',

* Ploneer Gen-Ek-Maotor, 5841 W, Dickens
Av.. Chleago

Redmond Co.. A, G., Owosso, Mich.

Russell ¢*o., Chleago, 111,

Small Motors, Ine., 1305 Elston
Chicaga

Webster (*o., Chicago, 111,

Westinghouse Eleet. Mg, Co., Lima, O

Wincharger Corp., Sloux C'ity, lowa

MOTORS, Very Small Types

# Utah Radlo Prod. Co,, 842 Orleans <t
Chicago

MOUNTINGS, Shock Absorbing

Lord Mg, Co, krie, Pa.
Plerce-Rolerts Co,, Trenton, N.
. 8. Rubber o, 1230--6th Ave.

MYCALEX

# Gieneral Electrie Co., Schenectady, N, Y
Mycalex ('orp. of Amer,, CHfton. N. J

NICKEL, Sheet, Rod, Tubes

Eagle Metals ('o., Seattle, Was!

PnclnT Metals Co,, Ltd., San Franelsco,
Calif.

Steel Sules Corp., 129 8, Jefferson St.,

»

Ave.,

YL

C‘hicagn

Tull Metal & Supply Co.,J. M., Atlanta,
Ga.

\\'hllehelu]\ Metal Prod. Co., 303 W. 10th
H S

st ) .
Williams and Co., Inc., Pittsburgh, Pa

NUTS, Self-locking

Boots Afreraft Nut Corp., New Canaan
Conn,

Elastie Stop Nut Corp., Unlon, N. J.

Palnut Co., Inc.. Irvington, N, J.

Standard Pressed Steel (o., Jenkintown,
Pa.

OSCILLOSCOPES, Cathode Ray

Du Mont Laboratories, Ine., Allen I,
Passale, N. J.

* General Eleetric C'o., Schenectady. N, Y
General Radio Co,, Cambridze, )
Millen Mfg, ('o.. Malden, Muass,
RCA Mt Co., Ine., Camden. N. J

* Radlo Clty Produets Co., ine., 127 W

265t N Y. C

OVENS, Industrial & Laboratory

* Generul Lllee. Co., Schenectady, N
Trent ¢‘o., Harold K., Phlladelphia

PANELS, Metal Eiched
(See Etching, Metal)

FM Radio-Electronics Engineering



SPOT NEWS NOTES
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Radio Service Corporation of Utah, Salt
Lake City, Utah, operators of KSL.,
St. Louis Post-Dispateh. St Louis, Me.,

operators of KSD.

United  Broadeasting Company. Cleve-
land, O.. operators of WHK-WCLE,
WJIR. The Goodwill Station. Detroit.

Mich.

Four of these companies already hold
FM construction permits, issued prior to
the freeze order. They are: W31L, Lex-
ington: W47SL, Salt Lake City: W33D,
Detroit: K37LA. Los Angeles. The others
have FM applications on file with the
FCC.

Cow-catchers and Hilch-hikers: These names
were given to spot announeements and 3-
minute commercials, in a resolution con-
demning their nse. passed by the NAB
Sales Managers  Executive Committee.
Such resolutions have been passed before.
but they seem to be forgotten as soon as a
sponsor offers to sign a contract.

A-N Plugs and Jacks: A new catalog listing
standard A-N type plugs and jacks has
been issued by Universal  Mierophone
Company. Ingelwood, Calif. Also histed
are prongs. cord clamps, jack inserts, and
shells for both plugs and jacks.

Radar: Byron Price. director of the Office
of Censorship, has asked editors not to
publish articles and advertisements which
relate to radar. explaining that " So in-
clusive a request would not be made if the
highest considerations of national security
were not direetly involved.”

This is certainly a sufficient reason for
any publication to carry out Mr. Price’s
instructions to the letter.

There is another reason. a matter of
engineering ethies, for putting an end to
the use of artieles and photographs which
purport to convey information which
they do not actually contain,

For example, illustrations of pre-Pearl
Harbor military equipment are being pub-
lished with the implication that they show
apparatus in use today. To engineers
engaged in military work, such half truths
and deceptions are obvious. But why take
advantage of the high school bovs and
lay readers who are led to believe that they
are looking at pictures of the very latest
equipment in use by our Armed Forees?

The same thing is true of radar. Since
the real information can’t be published. it
seems better to leave the subject alone.
instead of tryving to give information in
such a way that no information will be
given at all!

Atlanta: The Constitution Publishing Com-
pany of Atlanta, Ga.. has filed a request
for reinstatement of its application for an
FM transmitter to be operated on 43.3
me.

July 1043

Flight-similitude Cold Testing

Only Mobile units offer program controlled or man-
ually set flight-similitude conditions. These units provide

completely coordinated altitude-temperature curves to

a maximum of 80,000 feet altitude at a temperature

minimum of —120° F.

Reheat and humidity testing is standard also in these
Mobile units, up to+185°F with fully controlled
humidity conditions according to your requirements.
Our production time has recently been cut by almost
40%,. We invite your inquiry.

I ~————

e b e AN RS e ome
P

May we work with you?

MOBILE REFRIGERATION

38-52 854th STREET

WOODSIDE, L.I., NEW YORK

Off the Beam: 1t is difficult to see how any
immediate settlement of the pressing mat-
ter of postwar frequeney allocations can
be reached, or even any construetive ef-
forts intiated, unless the FCC members
can conduet the work of their office in such
a way that there will be no further need
for the investigations and hearings which
keep them away from the work they were
appointed to do. Instead of technical dis-
cussions we are led to believe that the
FCC is mostly devoting itsell to matters
concerning pro-fascism, Wall Street, star
chamber tacties, dereliction. and grave
abuses. What about publie interest, con-
venienee, and necessity?

FM Station Call Letlers: FM Broadeasters,
Inc., has filed a formal petition with the
FCC asking that the special FM station
call letter system be replaced with con-
ventional calls such as are used by AM
stations. It is claimed that the combina-
tions of letters and numbers, indicating
the frequency and the location of the
transmitter, have not met with public
acceptance, Even more serious is the fact
that a change of a station’s frequeney
would mean new call letters, and the as-
signment of the old call to a new or-
ganization would carry the good will al-
ready associated with the station call.
(CONTINUED ON PAGE 41)

39



PANELS, Phenolic, Cast without

Molds
% Creative Plastics Corp., 963 Kent Ave.,
B’klyn, N. Y.

PILOT LIGHTS

Alden Prods. Co.. Hrockton, Mass
Amer. Radlo Hardwnre Co.. Ine., 467
B'way, N. .
Dial Lluht( 0.0f Amer.. 90 West, N. Y. C.
l)rnke Mtg. Co., 1713 W. Hubbard,
Chicago
General Control (Co., Cambridge, Mass.
 General Elec. Cn., anp Dept., Nela
peclalty Dlv.,, Hoboken. N.J.
Goteard Mtg. Co., Springfield. 111,
Herzog Minlature Lamp Works, 12-19
Jackson Av., Long Istand City, N.Y.C,
Kirkland Co.,'H, R.. Morristown, N. J.
Mallory & Co., P. R.,
\lg\nal‘ lndlcator Corp..

lndlanapulls ind.
140 Cedar St.,

PHOSPHOR BRONZE

American Brass Co., W aterbury, Conn,

Bunting Rrass & Bronze (o, ‘Toledo, 0.,

Driver-Harris (‘o., Harrison, N. J,

Ph;mlpl'ul)r Bronze Smelting (o Phila-
de

Rever: Copper & Brass, 230 Park Av.,

qeymour Mfg. Co.. Seymour, Conn,

PLASTICS, Cast without Molds

% Creative Plastics Corp., 963 Kent Ave.,
B'Klyn, N. Y.

PLASTICS, Extruded
mum‘& Co., Inc., Jullug, 532 W, 22 &t.,
Hrnnd&( 0., Wm., 276 4th Ave. N.Y.C.

Extruded Plastics. Inc.. Norwalk, Conn,
lm{uﬂrlal Synthetle Corp.. Irvington,

Irvington Varnish &
Irvington, N. J.

Insulator Co.,

PLASTIC SHEET, for Name Plates
Ml\c} Yln(s_ulator Co., 200 Varick St.,

PLASTICS, Injection Molded

Remiler Co., Ltd., 2101 Bryant St.,
San Franclsco
36th

Tech-Art Plastics, 4I 01
Long Island City, N. Y.

lnl}'ersnl }.”la.stlcs (nrp New Bruns-
wick

Ave.,

PLASTICS, Laminated or Molded

AcAadIa Sh);nthetlc Prods., 4031 Ogden

v

Alden Prods. Co., Brockton, .\la.-\s

American Cy Co., 30 fell
Plaza, N. Y C

Amerlcalr; lnsulator Corp., New Free-

dom
American Molded Prods. Co., 1753 N.
Honore, Chicago
Auburn Button Works, Auburn, N. Y.
Barber-Colman Co.. Rockford, 11
Hrnndywlne Fibre Prods. Co., Wilming-

ton,
1 Park Av.. N. Y.

C‘atalin ( orp
[§ elanens (‘ellulold Corp., 180 \lmllson
1024 N.

A
Chicago Molded Prlxli Corp.,
Continental- l)lamlm(l Fibre ‘o,

Kolmar, Chicag.
963 Kent Ave.,

e New-
* C reatlve Plastlcs Corp.,
B’k Y.

yn
Dow Chemical Co., Midland, Mich.
Durez Plastics & ‘Chemicals, Inc.,
Tonawanda, N. Y.
Extruded Plastics, In
Formica Insulation ("
# General Electric Co.,
Pittsfield, Mass.
General Industries Co.. Elyria,
(‘ns Motding Corp., 4600 Hnrun Nt.,
Chicago
Imperial Molded Prodﬂ Co., 2021 W,
Harrison, Chicag
Industrial \(olded Prods. ('o., 2035
‘harleston, C‘hicago
Kurz-Kasch, Ine., Dayton, O,
Macallen (0., Boston, Mass
Mica Insulator Co,. 196 Varick, Y.
Monsanto Chemical Co,, sprlngneld

wil-

Norwalk, CConn.
. Cinelnnati, O.
Plasties Dept.,

Mass.
National Vulcanized Fibre Co.,
mington, Del.
Northern _Industrial
Boston, Mass
Printlold (,urp ‘93 Mercer St. .N.Y.CL
* Rg{!lny( I(t_y Products 0., 127 W, 26 8t.,
Remler (‘0., Ltd., 2101 Bryant St., San
Franclsco

Richardson Co., Melrose Park, 11,
Rogan nrns 2000 S, Michigan Ave.,

Chemical Co.,

& Haas Co., Philadelphia
'ipnuldlng Fibre Co., Inc., 233 B'way,
‘Trenton,

Sm\kc} Rubber Co., Joseph,

Surprenant Elec. Ins. C'o., Boston

Synthane Corp., Oaks, Pa.

Taylor Fibre ('o.. .\’urrls(uwn. Pa.

Westinghouse Elec. & Mg, Co., E.
Pittaburgh, Pa.

Wilmington Fibre Specialty (‘o., Wil-
mington, Del.

PLASTICS, Materials

Bakelite (‘orp., 30 E. 42 St., Y. ¢
C'arbide & arbon ( hemlcuh 4 urp 30
k. 428t N,

PLASTICS, Transparent
C: arblde & C: arbun ( ‘hemicals (‘orp., 30
E. 42 8t,, Y.

180 Madison
E. L., Arling-

Celanese (' ellulold ( urp
Ave.. N. Y.

du Pont de \emoun & Co.,
ton, N. J.

Plax Corp., Hartford, Conn.

Prlmlold Corp., 93 Mercer St., N. Y. C,

1aas Co., Washlnuton 8q.,

Phlladelphlu

PLATING, Metal on Moided Parts
Metaplast Corp., 205 W. 198t N. Y. C.

PLUGS (Banana), Spring Type
Amer. Radlo H'dw're Co., 476 B'way,

Y.
mr\nbinch Radlo Co., 145 Hudson St.,

Eastman Kodak ‘0., Rochester, N, Y.
Eby, Ine.. Hugh H,, l’hlladelphla. Pa.
Fr:{nklln \ll‘u (nrp 175 Varilck St.,

General Radio Co., € ‘ambridge, Mass.
Maltory & Co., Inc. . P. R., Indianapolis,

Ind.
Uclnite Co., Newtonville, Mass.

PLUGS, Telephone Type
Alden Prods. Co., Brockton, Mass
American Molded Prods. Co., 1753 N.

Honore, Chicago
+ Chicago Tel. Supply Co., Elkhart, Ind.
* Guardian Elec. Mfg. Co., 1400 W. Wash.
Blvd. Chicago
Insuline Corp. of Amer., L. 1. City, N. Y.
Johnson Co . F., Wasec, o
Jones, H. F
.\l‘illlory & . Inc,, P. R

nd.

Remler Co., Ltd.,
1sco

* L‘nlvemal‘Mll’cruplmne Co., Ltd.,

wood, Callf.
# Utah Radio Prod., Orleans 8t., Chicago.

.. Indianapolls,

Hryant St., San Fran-

Ingle-

PLYWOOD, Metal Faced

Haskelite Mfg. Corp., 208 W. Washing-
ton St., Chicago

RECTIFIERS, Current

Benwood Linze ("o, St. Louis, Mo.
Continental Elec. (0., 903 Merchandlse
Mart. Chicago
# Electronics Laba., Indianapolls, Ind.
Fansteel \letallumlcnl Corp., N, Chi-
cago.
# General Electric 0., Bridgeport, Conn,
International Tel. & "Radio Mg, Corp.,
E. Newark, N.
Mallory & Co., , Indianapolls, Ind
Nothelter Winding Lnbs Trenton, N. J.
United Clnephone orp Torrlngton
Conn,
Westinghouse Klec. & MIg. Co., E.
Pitisburgh, Pa.

RECTIFIERS, Instrument & Relay

Selenfum Corp. of Amer., 1800 W. Plco
Bivd., Los Angeles

REGULATORS, Temperature

Allen-Bradley Co., Mllwaukee, Wi
unn, lnc itrutherﬂ 1321 Cherry,
Philadelp!

Fenwal lnc Ashl:nd Mass,

% General Electric (* 0., Schenectady, N. Y.,
Mercold Corp., 421 7 Belmont, C'hieago
Minneapolls-Hioneywell Regulator, Min-

neapolis, Minn,
Spencer Thermostat ('o., Attleboro,
Mass,

REGULATORS, Volitage

Acme Elec. & Mfg. Co., ("uba, N Y.,
Amperite Co., 561 llruulwny, by
Ferranti Elec.. Ine., 30 Rockefeller
Plaza, N. Y. C,
# General Elec. Co., Schenectady, N. Y.
H-B Elec. CCo., Phlla(lelphlu
@oln lulectrlc (o 2525 Clybourn Av,,

ago
* Unlted\'l‘ran:former Corp., 150 Varick

RELAYS, Small Switching
Allled Control (‘o., Inc., 223 Fulton St.,
N. Y. C

Amperite (‘0. 561 Broadway, N. Y. C.

G-M Laboramrles Inc., 4313 N. Knox
Ave., Chicago
# Guardian_FElec. Co., 1400 W. Wash,

Blvd., Chicago
Potter & Brumtield C'o., Princeton, Ind.
Sigma Instruments, Inc., 76 Freeport
St., Boston, Mass.
Struthers Dunn, Inc., 1326
ladelphia
Ward-}lv,eonard Elec. Co., Mt. Vernon,

Cherry 8t.,

RELAYS, Small Telephone Type

Amer. Automatic Elect. qalesnl Co., 1033
W. Van Buren St., Chicag
Clare & Co., C. P.,'4719 w. Sunnyslde

Ave., Chicago
* Guardlan Elee. Co., 1400 W. Wash.
Bivd.. Chicago
Wick Organ Co., Highland, 111,
RELAYS, SOopping

Advance Elect. Co.
Los Angeles

Automatic Elect. Co.,
Buren St., Chicago

Autocall Co., Shetby, O.

. 1260-A W. 2nd St.,

1032 W. Van

* D!nl’:‘ludlc Prods. (0.,
(&

* Guardian Elect. M{fg. Co., 1620 W. Wal-
nut 8t., Chicago "%, ST

Presto l-deﬂ Co.,
S!ruthers Dunn, Inc., Arch St., Phlla,

Clty.
RELAYS, Time Delay

Amperite Co., 561 Broadway, N. Y. C.
H::ydon Mtg. Co., Inec., Forestville,
onn
Industrial Timer Corp., Newark, N. J.
Elee. Co., Spr l
Ward- Leolmrd Elec. Co., Mt." Vernon,

RELAY TESTERS, Vibration

Kurman l'leﬂrlc Co.. Inc., 3030 North-
ern Blvd.. L. [. City, N Y.

RESISTORS, Fixed

Acme Elec. Heatlng Co.. Boston, Mass.
* Aerovox Corp., New Hedford, Mass.

Allen-Bradley Co. \Hluaukee Wis,

A(I\x‘;s \lleslntur Co., 423 Broome %

Ave., Union

Carborundum C'o., Niagara Falls, N. Y.
Centralab, Milwaukee, Wisconsin
Clarostat Mfg. Co. llrouklyn N. Y.
Cont'l C arbon Ine., ¢ “leveland, O.
Dave{} Co., 158 Summit St., Newark,

Dixon Crucible (‘o., Jersey (‘lty. N.J.
Erie Reslstor Corp.. Krie,
(.lubar l)lv‘( *arborundum Lo Nlagara

8. N
Hardwlck Hindle. Inc., Newark, N. J.
lnstrumeut Resistors Co., Little Falls,

Intern’ ! Reslstance (‘o., Philadelphia

Lectrohm, Inc., Cleero, 111,

\l?lh;ry & Co. Inc., P. k., Indiapapolis,

Ohml!e Mfg, Co., 4835 W,
Chlcago

Corp., 4545

Flournoy,

Sensitive Research  Inst.,

Bronx Blvid.,
Shallcross Mfg. (* 0., Collingdale, Pa.
Speer Reslstor (‘orp., &t. Marys, Pa.
%prTgue Speclaltles Co., N. Adams.

858
Stackpole Carbon Co,, {t. Marys, Pa.
* Utah Radio Prid. Co., 842 Orleans St.,

Chicago
Ward-Leonard Elec. (‘o., Mt. Vernon,
“hlteyl)entnl Mz, Co., 10 E. 40th St,,
Wirt Co., Germantown, Pa.
RESISTORS, Fixed Precision
Ins\grquem Resistors, Inc., Little Falls,

Intern’l Resistance ('o., Philadelphia
Ohmite Mfg. Co., 4835 Flournoy SNt.,

“hicago
Shallcross Mfg. Co., Collingdale, Pa.

RESISTORS, Flexible
Clarostat Mfg. C'o., Inc., Brooklyn, N. Y,

RESISTORS, Variable

* Aerovox Corp., New Bedford, Mass.

Milwaukee, Wis.

Allen-Hradley (&
Sliver Spring,

Amer. Instrument C

Atlas Resistor Co.
Bmdle Co., James G.

(enlralah. Milwaukee, Wis.

% Chicago Tel. Supply Co.. Hkhan Ind.
Cinema Eng. Co., Burbank, C. l
Clarostat Mfg. (‘0. Mruokl) n, N. Y.
Cutler-Hammer, Inc., Milwalikee, Wis,
DeJur Amsco orp. elton, Conn.
I:lcctm Motive Mfg. Co., Wllimantic,

Generul Radio ('o., Cambridge, Mass.
G-M Labs., Inc., Chicago, 1N,

Hardwick, Hindle, Inc,, Newark, N, J.
Insv.rument Resistors, ine., Little Falls,

lntern | Resistance C* 0., Philadelphla
Kellogg Switchboard & bup Co., 6650

8. Cleero Ave., C'hicag
Lectrohm, Inec., 5125 \\'. 25 St., Cieero,

Mallory & Co., P. R., lndlammolls Ind.
Ohio Carbon Co., (leveland, Oh
Ohmlte Mg, Co., 4835 W, Hournoy St.,

CARO
Qhallcrusq Mg, Co., Collingdale, Pa.
Stackpole Carbon ‘o. , 8t. Marys, Pa.
820 Orleans St.,

. Areh st..

Phila.,

erd‘Leonnrd Elec. Co., Mt. Vernon,

Wirt Co., Germantown, Pa.

RESISTORS, Variable, Ceramic
Base

Hardwick, Hindle, Inc., Newark, J.
Lectrohm Inc.. 5125 W. 25 St., (Icero

m
Ohmite Mfg. Co., 4835 Flournoy St.,
Chicago

SCREW MACHINE PARTS,
Brass, Steel
Ward Products Corp., E. 45 St., Cleve-
land, O

SCREW MACHINE PARTS,
Non-Metallic

Contl:nentlnl -Diamond Fibre Co., New-
ar

SCREWS, Recessed Head

American Screw Co., Providence, R. I,
Bristol Co., The, Waterbury, Conn.

Chandler Prods. Co.. Cleveland, O.
(‘o\n‘nnennl Screw Co., New Bedford,

ass
Corbin Screw Corp., New Britain, Conn.
Federal Screw Prod. Co., 224 W. Huron
St., Chicago
International Serew Co., Detroit, Mich,
Lamson & Sesslons, (‘leveland O,
.\atlonal Screw & Mfg. Co., ("leveland,

\'ew England Screw Co., Keene, N. H.
Parker Co,, Charles, The, \lerlden

Conn.
Parker-Kalon Corp., 198 Varick, N. Y. ¢,
Pawtuckel. R.I

Pawtucket Screw (‘o.,

Pheoll Mfg. Co,, 'hlc

Russell, Burdsall & “ ard Bolt & Nut
Ca.. Port (' hester, N.

Reovill Mfg. Co., \\n!erbury Conn,

Shakeproof, lnc.. 2501 N. Keeler Av.,
Chicago

Southington Hardw. Mfg. Co., South-
ington, Conn

Whitney Screw Corp., Nashua, N, H.

SCREWS, Self-Tapping

Amerjcan Screw (‘u., Providence, R. 1.

3 entlinl Serew (‘o., 3519 Shields Av.,
Cl

(‘ontlnenlnl Serew Co., New Bedford,
Masa,

Federnl Serew Prod. Co., 224 W. Huron

Chicago

Parker-Knlun( orp., l‘)8\nrlck, N.Y.C,

'lhnkepruor Inc., 2501 N. Keeler,
Chlcago

SCREWS, Set and Cap

Allen Mfg. CCo., Hartford, Conn.
Federal Serew Prod. Co., 224 W. Huron
Chicago
Parker-Kalon Corp., 198 Varick. N. Y. C.
Republiec Steel Corp.. Cleveland, O,
%hakepr«m{ Inc.. 2501 N. Keeler Av.,
Chicago

SCREWS, Hollow & Socket Head

Allen Mfg. Co., Hartford, Conn.
C'entral Screw (*o., 3519 Shlelds, (‘hicago
Federal Screw Prod. Co., 224 W. Huron
St., Chicago
Parker-Kalon, 198 Varick, N. Y. C*
sulmdnrd Pressed Steel Co., Jenkintown,
>
a

SELENIUM

l-ederal Tel. & Radlo Corp., 8. Newark,
St. Louls,

henw ovod Linze Co., Mo
1800 W

Selenium Corp. of Amer..
Blvd., Lus Angeles

= Plco

SHAFTING, Flexible

Breeze Corps,, Inc., Newark, N. J

Mall ‘T'ool Co,, 7708 S, Chicago Ave.,
Chieago

Steward Mfg. Corp., 4311 Ravenswond
Ave., Chicago

Walker-Turner Co., Inc., Plainfield, N. J

\\'hlte\l)emul Mfg. Co., 10 E. 48 8t

NG

SHEETS, Electrical

Amer l(ulllm.' Mill Co.. Middletown,

C nrnegle-llllnuls Steel Corp., Pittsburgh,

Pollmwhee Steel Corp., Pittsburgh, Pa.
Granite City Steel (‘u (iranite City,

New por! Rulluu: Mill Co., Newport, Ky.

Republie Steel Corp., O levelaml O,

Ryerson & Son, Inec., Jos. T.. Chicago

Westinghouse  Eleet, & Mig. Co.,
1. Pittsburgh, Pa.

SHIELDS, Tube

(-mn \Ietnl htumplmzs Inc.. 314 Dean
. Brooklyn, N. Y.

SOCKETS, Cathode Ray Tube

Franklin Mfg. Corp., 175 Varick St.,
N.Y. O

SOCKETS, Tube
Aladdin Radio Industries, 501 W. i5th
St., Chicag

(]
% Alden Prods. (o,
Amer. Phenulie Corp.,
Chicago
Amer Radlo Hardware (0., 476 B'way,

mrnb;u'h " Radlo Co., 145 Hudson,

Bud Radlo, Ine., Cleveland, O.

(S lnc'l: M fs: Co., 2335 W. Van Buren st
Chle

Cont'l-. l)lnmond Fibre Co.. Newark, el

Eagle l.lec \m. Co., Brooklyn, N. Y.

Hrockton, Mass.
1830 8. 54th Av.,

Eby, In Phlladclphla
Federa! crew Pmds C'0.,26 3. Jefferson,
Chicago

Franklin Mfg. Corp., 175 Varick, N. Y. C.
Hamn‘mrlund Mg, Co., 424 W. 33 St.,

Johnson Co., E. F., Waseca, Minn
.lonen'\ lloward B., 2300 “ahunslu.
Chicag

Micarta l"nbrlcntors, Inc., 4619 Ravens-
wood, Chicago
Millen Mfg. Co., James, Malden, Mass.
Miller Co., J. W., Los Angeles, (al.
% Nat'l Co., Malden, Mass.
Remier CCo., San Francisco, Cal.

FM Radio-Electronics Engineering



SPOT NEWS NOTES

(CONTINUED FROM PAGE 39)

There are plenty of unassigned four-letter
combinations, beginning with K or W,
available for FM stations. On the other
hand, there aren’t enough one- or two-
letter combinations which are initials of
cities where FM transmitters will be lo-
cated, come peace.

Postwar Planning: **If our company. or any
other, should get an order for a tele-
vision transmitter the day peace is de-
clared, it will take at least 18 months to
make delivery, and 6 months more to
complete the installation. That'stwo years'
time. That is why we are going into FM
full speed when the War is over. It will
give us an immediate volume of business
while television is going through the initial
stages of getting started.” This comment,
from one of the top sales excecutives in one
of the largest organizations producing
radio equipment, makes sense.

WI5C on Full Schedule: The Moody Bible
Institute’s FM station in Chicago is now
operating 7 days a week. Regular schedule
is 11:00 AL to 9:30 rar, and on Sundays
from 8:00 a.. until sunset. Transmitter
is operating on 1 kw. for the present.

Foreign Patents: Over 40,000 patents and
patent applications have been taken over
by the Alien Property Custodian. Licenses
can be obtained for a flat fee of $15 per
patent by applying to the Office of Alien
Property Custodian, Field Building, Chi-
cago, 111

i T gl

WHEN YOU

CHANGE YOUR ADDRESS

PLEASE GIVE US YOUR
OLD ADDRESS AS WELL
AS YOUR NEW ADDRESS.

IF YOUR COPIES ARE UN-
DELIVERED BECAUSE YOU
DID NOT NOTIFY US IN
ADVANCE, WE SHALL
NOT BE ABLE TO REPLACE
YOUR LOST COPIES.

FM RADIO-ELECTRONICS
240 Madison Ave., New York 16, N. Y.

B i e i e

July 1943

REMEMBER MONARCH
TESTING and CALIBRATING
EQUIPMENT

offers the solution to many a problem in the s
laboratory and on the production lines. Our i
special measuring and testing instruments, to e
{ accompany various units turned out for military e .
purposes, have won unqualified praise for their i 'f A

complete accuracy and dependability. Consult
us also, if you have any problem in securing
almost any type of small machine parts.

MONARCH MFG. CO.

2014 N. Major Ave. Chicago, lll.




tools.

SPOT SOLDERING MACHINE

designed for treadle operation for
advancement of iron and solder leaving
operator’s hands free for hondling of
product,

SOLDERING IRONS

are widely used in industrial plants throughout
the country. They are designed to withstand the
strain of the continuous service required of factory

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overheating of sold-
ering irons between solder-
ing operations. irons do not
deteriorate when being used.
The idle period is the cause
of deterioration,

SOLDER POTS
ruggedly constructed pots of
varioussizes designed for con-
tinvous operation and so con-
structed that they are easily
and quickly serviced, should
elementshave to be replaced

Write for Catalog

ELECTRIC SOLDERING IRON CO., INC.

207 WEST ELM STREET, DEEP RIVER, CONNECTICUT

SOCKETS, Tube, Ceramic Base

Johnson Co., E. F., Waseca, Minn
% Natlonal Co., Inc., Malden, Masa.
Nat'l Fabricated Products, W. Belden
Ave., Chlicago
Ucinite Co., Newtonville, Mass.

SOLDER, Self-fluxing
(‘.xu'den City Laboratory, 2744 W. 37th

Pl Chicago
(.ar(llllner Metal Co., 8. Campbell Ave.,
Q]

# General Elec. Co., Bridgeport, Conn.
Kester Solder (0., 4209 Wrightwood
Ave., Chicago
Ruby Chemical Co., Columbus, O.

SOLDER POTS

* Elec. Soldering Iron Cu., Inec., Deep
River, CConn.
Lectrohm, Inc., Cleero, Ill.
Westinghouse  FEleet, & Mfg., Co.,
E. Plttsburgh, Pa

SPEAKERS, Cabinet Mounting

Clnaudagraph Speakers, Ine., 3911 S.
Miehigan Ave., Chicago
(& rﬁclem Industries, Inc. Belmont Ave. 0
11C
* Jensen Radlo Mtg. Co., 6601 S, Laramle
St.. Chieago
\laznavox Co., Fort Wayne, Ind.
# Utah Radlo Prod. C'o., 842 Orleans St.,
Chieago

SPEAKERS, Outdoor Type

* Jensen Radlo Mfg. Co., 6601 S, Laramie
st., Chicago
* Un‘&ve{glt(): Labs.,, 225 Varlck S8t

SPRINGS

Accurnte Spring Mfg, Co., 3817 W.
Lake, Chicago

An{ﬂ'lﬁan Spring & Mfg. Corp., Holly,
aieh.

American Steel & Wire (0., Rocke~
feller Bldg., C'leveland, O.

Barnes Co., Wallace, Bristol, Conn.

4 uyahogn Nprlnu( 0., ('leveland, ().

(.Ibson < ;) Wm. )., 1800 Ciybourn

Av
lh‘x\ll):)ard .sprlng Co., M. D., Pontiae,

Hunter Pressed Steel Co., Lansdale, Pa
ln{vT.ru‘r_nent Speclalties Co., Little Falls,

Muehlh; Spring Corp., Logansport,

DI-ACRO Machines—Shears, Brakes, Benders—are pre-
¢ision-built STANDARDIZED units so designed you can
readily convert them into highly SPECIALIZED produc-
tive machines suited to your own particular needs. The re-
sult is a practically unlimited a(hpmbility for a great vari-
ety of DIE-LESS DUPLICA

Write for catalog —*Metal Duphcatmg Without Dies".

ELECTRON
DEVICE

Use The DI-
ACRO System of
**Metal Duplicat-
ing Without Dies™
—and have parts
finished before
dics could hardly
be started.

349 Eighth Ave Seuth
Minneasolis 15, Mina.

BURSTEIN-APPLEBEE CO.

1012-1014 McGee St. Kansas City, Missouri

Ind,
Peck Spring (‘o., Plainvlile, Conn,
Raymond Mfg. Co., Corry, Pa
Standard Spring & \lfu Co., lnd 236-
42 St., Brooklyn, N.

STAMPINGS, Metal

Hud Radlo, Inc., E. 55 St Cleveland, O.

Goat Metal Stamplnzs Inc., 314 Dean
st Hrouklyn. N. Y.

Insullne (& orp. of Amer l.ong Island

ty, N.
Par-Metal Prod. Corp., Long Island
Clty, N. Y.
Q!e\wn‘n Stamping Corp., 621 E. 216 St.,
.

STEATITE, See Ceramics

SUPPRESSORS, Parasitic

Ohmite Mfg. Co., 4835 Flournoy St.,
Chicago

SWITCHES, Aircraft Push

~lqml;re' D (o Kollsman Inst. Dlv,,

Klmh

* Unl\elr;ml \Ilcrophoue Co., Inglewood,
Cal

SWITCHES, Key

Audio Devel Co.. Ml
Minn.

# C('hicago Tel. Supply ('o., Elkhart, Ind.
General Control Co., Cambridge, Mass.
Mossman, Ine., Donald P., 6133 N.

Northwest Hy., Chicago

SWITCHES, Micro
llied (ontrol Co., Inc., E. End Ave,,
Aero I«lectrlc Co., 3167 Fulton Rd.,

C‘leveland
Micro Switch Corp., Freeport, Ill.

SWITCHES, Rotary Gang, Bakelite
Wafer
Mallory & Co., Inc., P. R, Indianapolis,

nd.
Stackpoule ('arbon (‘o., 8t, Marys, Pa.

SWITCHES, Rotary Gang, Ceramic
Wafer

Oak Mfg. Co., 1267 Clybourn Ave.,

Chicago

Ohmite Mfg. Co., 4835 Flournoy St.,

Chicago

Shalleross Mfg. Co., Colllugsdale, Pa.

SWITCHES, Time Delay

Haydon Mg Co., Ine., Forestville, ('t

Industrial Ilmer Corp.. 115 Kdlson Pi..
Newark, N. J.

Rangamo Elect, Co., Springfield, Tl

TERMINAL STRIPS

Cineh Mfg. Corp., W. Van Buren sSt.,
Chicago
Curtis l)evel & Mfg. Co., N, Crawford
Ave., Chlcago
l-ranklln Mfg, Corp., 175 Variek St
«

Junes, Il. l! ., 23000 Wabansla, Chleago

TEST CHAMBERS, Temperature,
Humidity, Altitude, Salt Spray

American Cofls Co., 25 Lexington St
Newark, N. J.

lndustrlal Filter & Pump Mig. Co., W

arroll Ave., Chleag

l\uld Hold Mfi. ( 0. 446 N. Girand Ave.

Lansing, Micl
* Mobile Relrmemllun Inc.. 630-5th

Ave., N.

\urthern ‘l nxlneerlmz Labs., Church

N

Inc., Montclair

TRACING PAPERS, CLOTH,
CELLOPHANE
Arkwright Finilshing Co., Providence,
Brf:‘vwrllv&_l&ru., Arthur, 67 W. 44 st
I\'eTmel & Esser, Hoboken, N.J

TRANSFORMERS, Constant-
Voltage Power

Dongan Elec. ("o., 74 Trinity PL.N. Y. C
% General Electric ¢ chenectad Y
Raytheon Mfg. (o allham \Ius
8ola Klectric Co., 5 ( lyhourn Ave.,

Chlcago

TRANSFORMERS, IF, RF

Aladdin Radlo Industries, 501 W, 35t
st., Chicago

Amer. Transtormer (' 0., Newark, J.

Au‘s)l?ntlc Windings Co., K. Pas\mlc

* Browning Laba., Inc., Winchester, Maas.

Cambridge Thermlonie Corp.. (‘uncord
Ave., (‘'ambridge, Mass.

Caron Mfg. Co., 415 8. Aberdeen, Chi-

caKo
D-X Radlo Prods. Co., 1575 Milwaukee,
Chlcago
Essex Qpecl{alty Co., Inc., Broad St.,

Ne:
enI‘Wlndlng Co., 420 W, 45 St

C

sreyhound Equip. (o., 1720 Chureh
Ave. l!ruoklyn N. Y

(-uzhman & Co., 400 8, Peoria St., Chi-

Hnmn\mrtmd Mg, Co., 424 W, 33 st.,

* Melssner Mg, (‘o., Mt. Carmel, 111
Millen Mfg. Co., James, Malden, Mass
Miller Co., J. W., Los Angeles, C'al

% Nat'l Co., Malden, Mass,
Radex C'orp., 1308 LElston Ave., Chicago
Siekles Co., F, W., Springfield, Mass
Super Elec. Prod. Corp., Jersey City,

Te;l\e}‘a\dlo Eng. Corp., 484 Hroome St.,
SN C

Triumph Mfg. Co., 4017 W. Lake, Chl
cago

TRANSFORMERS, Receiver Audio
& Power

Acme Elec. & Mfg. Co., C'uba, N Y

Amer, Transformer (‘o., Newark, N. J

An{pll\ner Co. of Amer., 17 W, 20th St _,
N (&

Audio Devel. (" 0., N. ‘\ﬂnneapollx Minn

Chicago ‘I'ransformer ¢ orp., 3501 Addi-
son St., Chieago

(’hmudazrnph Speakers, Inc., 3911 3

Michigan, 'hicago

Dinlon Coll'Co., Caledonia, N. Y.

Dongan Elec. Co., 74 'rrlnlv,y PI LN.Y. O

Hectrunlc Trans. Co., 515 W. 29 St

N.
Perruntl hlec.. Inec., 30 Rockefelter Plaza,
l-reed‘ Tmns Co., 72 Spring St.,

Gen'l Radlo Co., Cambridge, Mass.

General Trans. Corp., 1250 W. Van
Buren, Chicago

Halldorson ('o., 4500 Ravenswood,
Chicago

Jefterson Klec. (‘o., Bellwood, 111,

Kenyon lransformer C'o., 840 Barry St

Mo

N.
M ugnellc Windings Co.
Newark Transtormer C'o., N
New \ork Transformer Co.
o,

ew.
L51 W

\orwalk ‘I'ranstormer Corp., %. Nor-
walk, Conn.
Raytheon Mtg. Co., Waltham, Maxs,
Standard Transformer Corp., 1500 N.
Halsted, Chicago
Super Elect. Prod. Co., Jersey ('ity, N. J.
Superior Elec. Co., Bristol, Conn.
Thermador Elect. & Mfg. Co., Riverside
Dr., Los Angeles
Thordarson Elec. Mfg. Co., 500 W,
Huron, (‘hicago
4+ Utah Radio Prods. Co., 820 Orleans St.,
Chleago
% United Transformer Co., 150 Varick St.,
LY.

N. Y. C.
Westinghouse  Kleet. & Mg, Co.,
L. Pittshurgh, Pa.
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NEW YORK POLICE NEED FM

The Harlem riot in New York brought
into sharp focus the lack of modern police
radio communications in the Country’s
largest city. Police officials in other cities
are now  wondering  why  Mayor La
Guardia has failed to provide much-
needed 2-way FM equipment, and what
this lack will cost the nation’s No. |
target in case of a bombing raid.

When it was installed, some ten years
ago, the present l-way AM svstem was
the last word, but today it is rated as
obsolete. This was shown during the
Harlem riot when patrol cars surrounded
and attacked by surging mobs. could not
call for assistance, nor send out word as
to what was taking place.

In this single incident. 2-way FM
could have reduced the damage to public
property by an amount far greater than
the cost of modernizing the entire police
radio system,

WHAT'S NEW THIS MONTH
(CONTINUED FROM PAGE 4)

clinging to methods and systems of sig-
nalling which date back to the need of
coweatchers on locomotives, they have
merely added new tricks and improved
details, but they have stood off improve-
ments that would disrupt long-conditioned
thinking habits and reactions, or require
the learning of new techniques.

There is another aspect to this situa-
tion. Railroads do not manufacture their
own signalling equipment. This is a sep-
arate business, controlled by the auto-
cratic owners of patents carried on their
hooks as chief assets. To introduce any
signalling means not within the tightly-
held patent structure would jeopardize
such a company’s financial set-up. There
is a sales problem, too. As a group, rail-
road officials who handle the purchasing
of signalling equipment are definitely
thumbs down on any departure from con-
ventional systems. The only hope of ini-
tiating changes lies in reaching the top
executives. But what salesman would go
over the head of an official whom his
company considers as a customer of long
standing?

To this combination of circumstances
has been added the fact that radio equip-
ment first offered the railroads was sub-
Jeet to natural static, and was rendered
practically inoperative by interference
from ecleetrical equipment on Diesel
engines.,

Now, consider the War's contribution
in this case. First, it has shown that FM
radio equipment can render dependable
serviee nnder conditions far more adverse
than are ever encountered in railrowd ap-

(CONTINUED ON PAGE 45)
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Here, at Doolittle, we are coordinating
every effort and skill to help provide the
communications equipment so essential for

\

To Assure Victory
Buy More U. 5. War
Bonds and Stamps

yictory. This will mean better peace-time
communications after our battles are won.

Builders of Precision Radio Communications Equipment
7421 S. Loomis Blvd., Chicago, U. S. A, 43
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CREATIVE PLASTICS CORP.

960 KENT AVENUE BROOKLYN, NEW YORK

41 BOUND VOLUME

May 1942 — Nov. 1942

3ro BOUND VOLUME

Nov. 1941 — April 1942

2n0 BOUND VOLUME

May 1941 — Oct. 1941

FM RADIO-ELECTRONICS

BOUND IN THREE-QUARTER PIGSKIN, MATCHING
THE THREE PREVIOUS BOUND VOLUMES.

THE FINE QUALITY OF THE LEATHER AND THE
BEAUTIFUL WORKMANSHIP ARE EQUAL TO THAT
OF SPECIAL-EDITION VOLUMES AT TWICE THE
PRICE. BOUND VOLUMES OF FM ARE INTENDED
TO PRESERVE THE IMPORTANT DATA THEY CON-
TAIN FOR REFERENCE USE IN PATENT AND ENGI-
NEERING LIBRARIES AND PRIVATE COLLECTIONS.

PRICE $5.00 EACH

ADD 25¢ FOR MAILING

FM COMPANY

Publishers of
FM RADIO-ELECTRONICS

21 East 37th Street, New York City

TUBE MANUFACTURING
MACHINES

Hiiton Eng. Labs., Redwood City, Calif
lils\lver‘,l‘lnu. Co,, 751X 13th ¥t., Newark,

TUBES, Cathode Ray

Dumont Labs,. Allen B., Passaie, N. J

Farnsworth Tele. & Radio (* orp., Ft
Wayne, Ind.

* General Elec. Co. \chem-('tad) N.Y

Ken-Rad Tube & Lamp Corp., Owens-
bora, Ky.

Nat'l Union Radio ¢ orp., Newark, N, J

North Amer Phitips Co., Inc., Dobbs
Ferry, N. Y.

Rauland ¢ orp Chicago, 111,

RCA Mftg. Co., Camden, N.J

Sylvanla Elect. Prod., lnc Emportum,

\\estlnghouse Eleet. & Mte. Co.,
. Pittsburgh, Pa.

TUBES, Current Regulating

Amperlte Co., 561 Broadway, N. Y.
C*hamplon Radlo Works, Danvery, Masa
* lly\t{run Corp. & Hytronlc Labs., Salem,
Mass.

RCA Mfg. Co., Camden, N. J.
Hylvnnla Elec. Prod., Ine., Emporium,

“emern Elec. C'o., 195 B'dway, N.Y.C

TUBES, Photo-Electric

Bradley Labs., New Haven, (‘onn.

Cont’l'Elec. Co., Geneva, 11l

De Jur-Amsco (* orp., Shelmn. C‘onn.

De '\lry Herman A., 1111 W, Center,
“hie

El Iectronlc l,ahoratory, Los Angeles, Cal.

Emby Prods. ('o., Los Angeles, (' al

* Gieneral Elec. C'o., Hchencctady, Y.

Genera) Sclentific Corp., 4829 S, l\edzle
Av., Chicago

G-M Tabs.. 4313 N. Knox Av., Chicago

Leeds & \Torthrop( 0., Phlln(lelphlu

Nat'l Unlon Radio C: orp Newark, N. J.

Photobell (° orp.. 123 L. lher(y St., N. Y C.

RCA Mfg. Co., Camden, N.

Rectron Corp., 2159 Magnolla Av.,
Chlcago

Westinghouse Lamp Div., Bloomfeld,

Western Elee. Co., 195 B'way, N. Y. C.
Weston Elec. Inst. " orp., Newark, N, J.

TUBES, Receiving

% General Klec. ("o, Schenectady, N. Y.
% Hytron Corp., Salem, Mass,
Kel n-Rxd Tube & Lamp C orp Owens-

horo, Ky
\'at l Unlon Radio C'orp., Newark, N. J.
Raﬁ'!he«{n ‘Pr(()d Corp., 420 Lexington

RCAMtg. Co., Camden, N. J
* \){vanla Elect. Prod., Ine., Kmporium,
a

Tung-Sol Lamp Works, Newark, N. J.

TUBES, Transmitting
Amperex Electronic Prods., Brooklyn,

* I’Itel MoC wlough, Inc., San Bruno, (al.
* hlecv.rnnle Enterprises, Inc., 65 Sixth Av,,

l-‘ederal Telegraph Co., Newark
# General Elec. Co., Schenectady

Helntz & Kautman, 8. San l-ranclsc b
# Hytron (* orp. Sllem. Mass.

K‘ ube & Lamp Corp., Owens-

0, Ky.
Nat" l Unlon Radio orp., Newark, N.J.
North Amer. Phillps C'o., Ine.. Dobbs
Ferry, N. Y.
Ra)theon Prod Corp., 420 Lexington

N.
R(,A ‘Mtg. Co.. Camden, N, J.
# Sylvania Elect. Prod., In¢., Emporium,

8.
Taylor Tubes, Inc., 2341 Wabansla,

icago
anIt,ed Electronies CCo., Newark, N. J..
Western Elee. Co., 195 R'way, N. Y.
We\e;tlsmhom anp Div., monmﬂeld

TUBES, Voltage-Regulating

Amperlte Co., 561 Broadway, N. Y. (',
Hytron Corp., Salem, Mass,
*A Mg, Co., (nmden.N J.
# Sylvania Elec Prod Inc., Salem, Mass.

TUBING, Lominated Phenolic

Hrnndylv;'lile Fibre Prods. Co,, Wilming-
ton
Formica Insulation Co., Cinelnnati, O,
# (ieneral Electric Co., tstield, Mass.
Insulation Mfgrs. Corp., 565 W. Wash-
ington Blvd., Chicago
Mica Insulator Co.. 196 Varick, N. Y. €,
N t I\ ulcanized Fibre Ca., Wiimington,

Rlchardson 0., Melrose Park, 1.

Spaulding Fibre Co., 233 B'way, N. Y. ¢

Synthane Corp., Oaks, Pa.

Taylor Fibre Co., Norristown, Pa.

Westinghouse Elec. & Mfg. Co., L.
Pittsburgh, Pa.

Witmington Fibre Specialty (o., Wil-
mington, Del.

TUBING & SLEEVING, Varnished
Cambric, Glass-Fibre,
Spaghetti

Henlley Harris Mfg, Co., Conshohocken,
Mrr{nd A( Co., Wm., 276 Fourth Av.,

Electro Tech. Prod., Inc., Nutley, N. J
Endurette Corp. of Amer., CHfAwg

* General Elec. (° 0., l!rldgeport (‘onn.

Insutation Mfgrs. ' orp., 365 W, Wash-
ington Blvd.. Chicago

FM

Irvington Var. & Ins. Co., lr\lnxtun N. l
Miea Insul, Co., 196 Varick St., N.'Y.
Varftex Corp., Rume N.Y

VARNISHES, Insvlating, Air-
Drying

John ', Dolph Co., Newark, N. J.
Irvington Var. & Ins. Co., Irvington, N.J.
stille-Young Corp., 2300 N. Ashland
Av., Chicago
* Zanm\l: Mills, Ine., 112-26 St., Bkiyn.,

VARNISHES, Insulating, Baking

John ', Dolph Co., Newark, N. J

irvington Var. & Ins. Co.. lrvlngton N.J.

Stilte-Young Corp., 2300 N. Ashland
Av., Chleago

I,-)th‘r Mills, Inec., 112-26 St., Bklyn.,

VIBRATION TEST EQUIPMENT

\Ibratlon Specialty Co., 1536 Winter
. Philadelphia.

VIBRATORS, Power Supply

Amer. Telev. & Radlo Co., St. Paul, Minn
W Electronic Labs., Indianapolis, Ind.
\lnllory& Co., Inc., P. R., Indianapolls,

lmdlnnt « orp W. 62 St., Cleveland, O.
Turner Co., Cedar Rapldu 1a.
# Utah Radlo Prod. Co., Orleans Kt.,
Chicago

VOLTMETERS, Vacuum Tube

Rallantine Labs., Inc., Boonton, N. J,
General Radio Co., (‘ambridge, Mass.
Hewlett Packard Co., Palo Alto, Calif.
Measurements Corp,, "Hoonton, N. J.
* R&:‘dlo {‘lt{ Prod. Co., Ine., 127 W. 26
St N Y.,

WAXES & COMPOUNDS,
Insulating
lrvl_m.:'mn Varnish & [ns. Co., Irvington,
Western Elec Co., 195 B'dway, N. Y. (.
* ZoqhaYr Mills, Inc., 112-26 St., Bklyn,,

WELDING, Gas, Aluminum & Steel
Treitel-Giratz Co., 142 £.328t., N. Y. (',

WIRE, Bare

Amer, Steel & Wire Co., Cleveland, O.
Anqco{}dn‘\\‘lre & Cabte Co., 25 B'dway,

Ansonia Elec. ('o., Ansonia, Conn,

Belden Mfg. C'o., 4633 W. Van Huren,
Chlcago

Copperweld Steel ("o., Glassport, Pa.

C'rescent Ins. Wire & Caple (o, Trenton,

+ General Elec. Co., Bridgeport, Conn.
Phosphor Bronze Smelting ('o., Phila.
Rea Magnet Wire (’o., Fort Wayne, Ind
Roebling's Sons Co., John, Trenton, N.J.

WIRE, Glass Insuvlated

Owens-Corning  Fiberglas Corp., To-
ledo, O

WIRE, Hookup
Bentley, Harrls M{g. (‘o., Conshohocken,

A,

Gavitt Mfg. Co., Brooktield, Mass,

l,enz‘l-:lec, Mfg. Co., 17561 N. W. Av,,
‘hie.

Rm‘khes!os Prod. (‘orp., New Haven,

W hltney Blake ("o., New Haven, (‘onn.

WIRE, Magnet

Acme Wire Co., New Haven, Conn.

Amer. Steel & Wire Co., Cleveland, O.

Anaco\nda Wire & Cable Co., 25 B'dway,
LY. ¢

Ansonia Elee. Co,, Ansonia, (‘onn.
nelde'n MfR. Co.,'4633 W. Van Huren,
Ch

cago
Collyer Ins. Wire Co., Pawtucket, R. 1.
Crescent Ins. Wire & (‘able (0., Trenton,

Mec Auto-Lite Co., The, Port Huron,
Mich,
Gieneral Cable C orp., Rome, N. Y
» (ieneral Elec. Co., Brl(lkepon, Conn.
Holyoke Wire & Cable Corp., Holyoke,
M

Mass.
Hudson Wire (‘o., Winsted, Conn,
Rea Magnet Wire Co,, Fort Wayne, Ind.
Rockbestos Prods. Corp., New Haven,

Conn,
Roebling's 8ons Co., John, Trenton, N .J.
Wheeler Insulated Wire Co., Bridgeport,
Conn

WIRE, Rubber Covered
Crescent Ins, Wire & (‘able C'u., Trenton,
N

General ('able Corp., Rome, N. Y.
Hazard Ins. Wire Works, Wilkes-Barre,

Pa,
Simplex Wire & (‘able (‘o., Cambridge.
1ass.

WOOD, Laminated & Impregnated
Canfield Mfg. Co.. Grand Haven, Mich
Formica Insulation Co., Cinelnnati, O

WOOD PRODUCTS, Cases, Parts

Hofistatter's Sons, Inc., 43 Ave. & 24 8t
f.ong Island (‘l(y, 'Y

Tlllpta{on Furniture Co., Jamestown,
N Y

Radio-Electronics Engineering



TRIPLETT

& — 0-10-50-250°

vorT
Covolts
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0-1-10 meBo
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Although some older designs are no longer
obtainable, several alternate models are avail-
able to you under Government requirements

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHI0

COMPOUNDS

FOR

INSULATION and WATERPROOFING
of ELECTRICAL and RADIO
COMPONENTS

@ such as transformers, coils,
power packs, pot heads, sockets,
wiring devices, wet and dry bat-
teries, etc. Also WAX SATU-
RATORS for braided wire and
tape and WA XES for radio parts.
The facilities of our laboratories
are at your disposal to help solve
your problems.

FOUNDED 1844

Cephar

120-26th ST., BROOKLYN, N. Y
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MILLS, Inc.

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 43)

plications. Second. military uses of FM
have shown its complete suitability for
adaption to railway signalling. Finally,
the tremendous load put upon the rail-
roads hax shown the need for dropping
antiquated methods, however dearly cher-
ished, in favor of improvements which
represent the progress of modern science,
The first practical uses of radio by
the railroads are deseribed by W, S,
Halstead in this issue. The conelusion of
his article will appear in August. Later, he
will deseribe other developments which
point to the eventual replacement of con-
ventional railway signalling equipment.
And this is only one example of new
radio applications which, after the War,
will cause virtual revolutions in many
long-established methods and practices,
and will quickly take up production facili-
ties when they are made available by the
cancellation of military contracts.

LET'S HAVE THE FACTS

(CONTINUED FROM PAGE 13)

These applications add up to the fact
that the production of FM transmitters
and receivers for the Armed Forees is now
far in excess of pre-Pearl Harbor volume
when the manufacture of broadeast sta-
tion equipment and home radios was
stopped,

Wartime FM Broadcasting » Where infor-
mation is lacking, it is not surprising that
misconceptions arise, but it seems inex-
cusable for publications to disseminate
misinformation when the facts are readily
at hand. For example, a recent issue of the
Publishers Weekly carried the statement
that there are only 2,000 FM receivers in
all New York City.

While it is probably true that the last
FM receiversin New York City stores were
snapped up some time ago, accurate esti-
mates of FM sets in use in this area place
the total well over 80,000,

Looking back at our last pre-war issue,
December, 1941, the first item on the
Spot News page reads: ** Rate of FM set
production continues to increase. Total in
use at the end of November is approxi-
mately 180,000, of which 35,000 are being
used in New York City.” During the five
succeeding months, set manufacturers in-
creased their rate of production on FM
sets so greatly that the figure of 80,000
sets now used in New York City may be
low by 20,000,

Here is something else that can be found
right on the record of FM progress, al-
though it will be a surprise to many peo-
ple:

Of the 19 broadeast station programs
listed daily by the New York Herald
Tribune, 9 are for FM transmitters. Of

(CONTINUED ON PAGE 46)

]
) A Complete, Authoritative

Presentation of the Functions of

The

YELECTRON|
MICROSCOPE

By E. F. BURTON, Head, Dept. of

Physies, University of Toronto

and

W. H. KOHL, Research Director,
Rogers Radio Tubes. Ltd., Toronto

Profusely

Mlustrated
233 pages

$3.85

IX 1938, the
authors of this
book, assisted by James Hillier, de-
veloped and built the first compound
Flectron Microscope in America.
Since then, the reports of its accom-
plishments have literally permeated
the scientitic world.

This book outlines the basic principles of
both optical and clectron microscopes.
High points in the discussion are graphi-
cally illustrated by many original line
drawings. After a detailed description of
the dual nature of light, its application
to the functioning of the electron micro-
scope is clearly shown. In this connec-
tion frequent emphasis is placed on the
contributions of Newton, Maxwell, de
Broglie, and Planck. The book is high-
lighted by numerous striking photo-
graphs of bacteria and industrial sub-
stances such as asbestos. carbon black
clays, and oxides. An outstanding, au-
thoritative book that will be read with
absorbing interest by all physicists,
microscopists, chemists and industrial
engineers.

CONTENTS

Fision, Light Microscopes. Hhat is Light? W ave
Motion and Have Motion Media. I are Theory of
Light Accepied. Electro-magnetic Theory of Light.
The Electror. Dual Theory of Light. Dual Theoryof
the FElectron. Motion of Flectrons in Electrical
Fields. Electrostatic Electron Airrors and Lenses.

Electrostatic Electron Microscope. Applications o
Electrostatic Electron Microscope. Compound Flec
tron Micros-ope-Magnetic Tvpe. Whatthe Electron
Microscopr Can Accomplish. General Bibliography.
Index.

10-DAY FREE EXAMINATION

REINHOLD PUBLISHING CORP.

330 West 42nd St.. New York I8, N. Y,
Please send me THE ELECTRON MICRO-
SCOPE, for which 1 enclose $3.85, If 1 am not
satisfied after 10 days, | will return book for full
refund

Name

City and State
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® The temperature coefficient of Aerovox
Series K Compensating Capacitors can
be made so that the product of "L" and
"C"” will be independent of all tem-
perature changes over normal operating
temperature range. Such a means used
in an oscillator will provide constant
frequency independent of any tempera-
ture variations in units caused by cur-
rent flow in the circuit. Other applica-
tions will suggest themselves.

e Write for DATA . . .
Engineering data on Series K compensating
capacitors sent on request, or refer to that
section of Transmitting Capacitor Catalog
available to tives and i

&
INDIVIDUALLY TESTED

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A

In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.
Export: 100 VARiCk ST, N.Y.C. « Cable: ‘ARLAB’

LET'S HAVE THE FACTS

(CONTINUED FROM PAGE 45)

these, only Major Armstrong’s W2XMN
and WOR's W7INY were on the air with
regular schedules hefore Pearl Harbor! At
that time, NBC's W2XWG had only an
experimental set-up. The other six sta-
tions were completed and put into sched-
uled operation after the freeze order was
issued. Two of these six stations, W3ONY
and W73NY, only started this year!

Still More Serious » The progress of FM.
even under wartime restrietions, is all a
part of the record, and available to those
who will read it. What is most serious is
the failure to grasp the significance of FM
to the radio industry by men whose opin-
jons will play a great part in future plan-
ning.

A typical example is a statement which
appeared in Advertising Age, a publica-
tion widely read by advertising managers
and account executives:

“There are manufacturers who think
frequency modulation is so superior that
the people will be satisfied with nothing
less. But frequency modulation sets re-
quire more man-hours and materials. The
lowest retail price of a compiete frequencey
modulation set in 1943 was approximately
$60, or almost double the average price
paid for radio sets. So if everybody de-
manded FM sets, and their price did not
drop sharply. and if the public had $880.-
000,000 to spend for home radios and
radio phonographs, only a pitiful 15,000,-
000 could be bought.™

Let us examine the thoughts behind this
expression of opinion. They seem to be:
1) that there should be some limit on the
man-hours put into a radio set, 2) that
there should be some limit on the price of
radio sets, 8) that the quality of radio re-
ception should be limited by a $30 price,
and 4) that the volume of radio sales
should be limited to $880,000.000.

This is certainly very limited thinking,
but a statement in such a publication as
Advertising Age. circulated among men
who will largely control the marketing of
radio sets, cannot be disregarded. Then let
us consider:

1) There is no reason to put a ceiling on
the man-hours or materials entering into
a radio set. On the other hand, there will
be a surplus of both after the War — sur-
pluses so great that all the abilities of our
industrialists and marketing experts will
he needed to prevent the dislocation of our
national cconomy. The consumption of
materials and man-hours by the radio in-
dustry will be the measure of its contribu-
tion to postwar reconstruction.

2) Before the advent of radio broad-
casting, the piano was an almost essential
aceessory to social activities m the home,
The music produced from it was generally
of decidedly amateur quality. Many peo-
ple who owned pianos couldn’t even play

(CONTINUED ON PAGE 47)

"THE
INDUCTANCE
AUTHORITY"

By EDWARD M. SHIEPE,
B.S., N.L.E.

'l‘l“‘] ONLY BOOK OF ITs KIND IN THE
WORLD, “The Inductance Authority”  en-
tirely dispenses with any and all ecomputation for
the construction of solenoid coils for tuning with
varisble or fixed condensers of any capacity, cover-
ing from ultra frequencies to the borderline of audio
frequencies. All one has to do is to read the charts,
Aceuraey to 1 per cent may be attained. [t is the first
time that any system dispensing with ealeulations
and correction factors has heen presented.

There are thirty-cight charts, of which thirty-six
cover the numbers of turns and inductive results
for the various wire sizes used in commercial practice
(Nox. 14 to 32), ax well as the different types of cov-
ering (single silk, cotton-double silk, double cotton
and enamel) and diameters of 3%, 4, 1, 13, 114, 134,
134, 134, 2, 215, 214, 2% and 3 inches,

Each turns chart for a given wire has a separate
curve for ench of the thirteen form diameters.

The book contains all the necessary information
to give the final word on coil construction to service
men engaged in teplacement work, home experi-
menters, shortewave enthusinsts, amnteurs, engineers,
teachers, students, ote,

There are ten pages of textual disenssion by Mr,
Shiepe, graduate of the Muassachusetts Institute of
Technology and of the Polytechnic Institute of
Brooklyn, in which the considerations for accuracy
in attaining inductive values are set forth,

The book has a flexible fiber black cover, the
page size is 9 x 12 inchex and the legibility of all
curves (black lines on white field) is excellent.

PRICE AT YOUR DEALER OR DIRECT—$2.50

GOLD SHIELD PRODUCTS

350 Greenwich Street (Dept. F7) New York

at dast !

an engraver, duplicator, profiler
for radio-electronic manufacturers.
Cut corners—Cut costs—Cut time!
with this new bench type equip-

ment that engraves: Cast lron,
Steel, Copper, Brass, Aluminum
and Plastics. The Auto-Engraver
has:

® Larger engraving area
@® More ratios, 1:1 to 2:1
® Variable spindle speed
@ Easily operated by women

Priced from $225.00 — write for details

AUTO-ENGRAVER COMPANY

1776 Broadway, New York, N. Y.
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PLUGS @ JACKS

U. S. ARMY
SIGNAL CORPS
U. S. NAVY
APPROVED

NAF-1136-1
PL-68, PL-54
PL-55, JK-26

JK-48, PL-291

NAF-212938-1

Prompt Deliveries

UNIVERSAL MICROPHONE CO., LTD
424 WARREN LANE

INGLEWOOD, CALIFORNIA

UNIVERSITY REFLEX

SPEAKERS are now the

ACCEPTED STANDARD
for all WAR USE

Model 1B8-M skown is a compact
—high efficiency—Reflex loud
speaker—for use where audio
power is limited —voice intelligi-
bility is perfect—even with ex-
tremely high background noise
level.

Submit your specisl prob-
lems direct to our engi-
neering department.

[u NI VERSITY
| 225 VARICK STREET N. Y. C.
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LET'S HAVE THE FACTS

(CONTINUED FROM PAGE 46)

them, so they paid much higher prices
for automatic pianos, the music of which
is still painful to those who remember
them,

Those pianos cost $300 to $1.500 or
more. Why, then, should we put a $30 or
$60 limit on the more versatile radio re-
ceiver, which provides the music of all
instruments, and performs so many other
services of which a piano is incapable.

3) And why should the quality of radio
and phonograph music be limited to what
can be obtained from a 30 junk box?®
Those who know nothing of radio design
and manufacturing may say: “If modern
manufacturing methods are applied to the
radio industry, it should be possible to
make the finest radio at that price.”

But is1t? We were turning out radios by
mass-production methods before the War,
and the models which retailed at $30 were
Junk, regardless of the advertising elaims
made for them,

Today, with cnormously improved fa-
cilities and mass-production methods, the
manufacturers” price of a military radio
receiver, in a plain sheet-steel case. with-
out loudspeaker, is $1350 to $500, If such
sets were sold through jobhers and re
tail stores, at the established trade dis
counts, the retail price would be $330 to
&1,100.

How, then, can a manufacturer add a
handsome cabinet. a high-fidelity speaker,
and an automatic phonograph, and give a
50-109%, disconnt from a retail price of
$307 It is easy enough for advertising men
to say that it should be possible, but their
medium  of words  and
pictures.

The fact is that an FM-AM radio and
an automatic phonograph capable of true
reproduction of studio and recorded mu-
sic, equipped with a high-fidelity speaker
and installed in a well built cabinet, can-
not be made to retail much under $350
if the price carries the regular trade dis-
count.

4) Fifteen million sets at $350 each
would cost the public $5,230.000,000.
Well, why not? Why should the public
spend only 880,000,000, the figure set by
Advertising Age? Fifteen million pianos
would cost more than the same number of
fine radio sets, and deliver much less in
entertainment value!

Whether the radio industry does a vol-
ume of $5,250,000,000 or only $880,000,-
000 depends not on the limits of the mar-
ket, but on the limits imposed by the
thinking of advertising. sales, and manu-
facturing executives,

Frequency Modulation provides high-
quality entertainment for the industry to
sell. It is the obligation of the industry to
take every advantage of building sales vol-
ume on quality performance if for no
other reason than to do its part in post-
war re-employment and economice recon-
struction. — M. B. Sleeper
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Basic Facts on Electricity
Needed to
UNDERSTAND
ELECTRONICS!

ELECTRICITY

fo

COMMUNICATIONS
b
W. H. T}',IM BIE

A clear, concise, practical book
for those who want to prepare
themselves now for the rapidly
growing fields of Communica-
tions and Industrial Electronics.

Only those facts and principles
every communications or elec-
tronics worker needs to know —
and know well, are presented.
Actual job problems are used
throughout to show, step by
step, how to solve electrical and
communications problems that
arise in practice.

This book gives you a compre-
hensive picture of the fundamen-
tal laws and principles governing
communications practice. You
will know the instruments and
apparatus used — what they look
like — how they work. You will
know the symbols and language
of the trade, and learn to figure
quickly daily problems. This
book will give you a foundation
that will serve you well at all
times and prepare you for ad-
vanced work in the field.

= =—=—=—0ON APPROVAL COUPON=—— = —
JOHN WILEY & SONS, INC.
440 Fourth Avenue, New York 16, N. Y.
Please send me a copy of Timbie’s BASIC
ELECTRICITY FOR COMMUNICATIONS
on ten days’ approval. At the end of that
time, if I decide to keep the book, I will
remit $3.50 plus postage; otherwise 1 will
return the book postpaid.

Cityand State.........ocviviveiiiinnnnnn,
Employed by.....cooviiniiiinniinnnnnn,
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Will YOU Be “Let Out™. ..

When The “Let Down” Comes?

PREPARE NOW FOR
THAT PERMANENT RADIO JOB!

Don’t be caught unprepared! To put it frankly, the job
vou hold today is temporary at least. The important,
career jobs that provide yvou with a secure future . . .
the positions with the good-paying salaries, still
belong to the technically qualified men, and must be
won and held on ABILITY! Now is the time to invest
a small portion of your present earnings in a proven
program for advancement.

CREI home-study courses in Practical Radio Engi-
neering have been studied by more than 8,000 pro-
tessional radiomen. Today, hundieds of ambitious
men, just like yourself, are taking our specialized
spare-time training to give them the technical skill to
supplement their present ability . . . to earn a better
living . . . and to create a secure place for themselves
in the great postwar world of radio and electronics.

CREI courses are designed to be studied in the most
crowded schedules. You can study a few hours a week
without interfering with your present work. In the
years to come, you will *‘cash in’’ on your increased
knowledge and ability gained from spare-time study.
So, write for all the facts now — for this is the time
to make sure that your preparation for postwar
success shall not be ‘““too little, too late’'!

WRITE FOR DETAILS IN BOOK-
LET about CREI Home Study
Courses

1f vou are a professional radioman
and want to make more monev —
let us prove to you we have some-
thing vou meed to qualify for the
BETTER career-job opportunities
that can be yours. To help us in-
telligently answer your Inquiry

please state briefly vouredu-
cation, radio experience and
present position.

CAPITOL RADIO
ENGINEERING INSTITUTE

Dept. F-7, 3224-16th ST., N. W., WASHINGTON 10, D. C.

Actual Size

o evnn o ® .
“N‘.? “.ow Loss
Align-Aire
Trimmer!

Meissner improved, low
loss, low drift, Align-Aire
Trimmers are ideally
suited for operation under
high humidity...and in critical R.F, cir-
cuits ... 3200 degrees rotation...less than
1 mmf per 180 degrees!

Dissipation factor at 1000 ke¢: .064% ...
Q-1570...dissipation factor at 40 mc: 3.7%
insulation resistance: greater than 1500
megohms... breakdown over 350 volts, 60
cycles... 700 volt AC breakdown available
on special order. Meissner Align-Aires are
encased in the newly developed Type 16444
Bakelite...compact in size: 71" in diameter
by 1'\" long. Samples sent upon request.

CAPACITY
RANGE

2570
16 MMF

MT. CARMEL, ILLINOIS e

R0
“PRECISION-BUILT \
48 ELECTRONIC PRODUCTS”

LOCK THE DOOR BEFORE
READING

RING back again those happy days
B Of Caesar, Brutus, Hector,

They bought and sold. they lived and died,
With never an Inspector.

In caveman days, to get a wife

Upon the bean you cracked her,

Then dragged her home, but nowadays
Both first see an Inspector.

In other days, out in the park
We loved our girl and necked her,
Today you try it in the car

And quick, comes an Inspector,

We send our little girl to school
To teach her and correet her.,

But all the day it seems that they
Examine and Inspect her.

They fix her eyes, her teeth, her nose
Until they've almost wrecked her:
You'd be surprised, the things that she
Must show to some Inspector.

The little hen once laid her eggs

As nature did expect her,

But now each step. from nest to nest,
Is checked by an Inspector.

Her coop, her rooster, everything
With which they can connect her;
The farmer, dealer, grocer, ali
Are hossed by some Inspector.

The cow may only give her milk,
For beef you can’t dissect her;
Unless the smell of all her parts
Suits some darn fool Inspector.

When all is ended and old Nick
Has got each malefactor,
We hope that in each seat in H— —
There sizzles an Inspector.
Via the Grapevine

CADMIUM PLATING STEEL
(CONTINUED FROM PAGE 17)
be wiped dry. It should be done promptly.

Caution should he observed in handling
the plating solution as it is a deadly poi-
son. No operator should do this plating if
he has any cuts or other skin abrasions,
Rubber gloves can be employed, but they
are short lived in contact with the solu-
tion.

Fresh plating solutions should be made
frequently. .\ deteriorated plating solution
is indicated when it becomes gray in color.
The anode requires some attention from
time to time. The cheesecloth covering
should be replaced and the anode, if used
too long. will be found to have a brown
coating. It should be cleaned by brushing
with a steel serateh brush,

One other caution must be observed.
Panels which are very cold will chip upon
plating. This is not the fault of the finish
but is the fault of the temperature of the
panel. Warming the panels will invariably
result in clean cut characters,

BACK ISSUES

REFERENCE DATA THAT EVERY
ENGINEER SHOULD HAVE
ON FILE

= Second Group =

AUGUST, 1941:

National distribution of FM stations
engineering considerations, Part 2

Link mountain-top FM relay

Directory of television stations

Definition of FM receiver characteristics

Philco’s television progress, Part 2

New FM equipment

Circuit data on Hallicrafters model S-31

SEPTEMBER, 1941:

Connecticut's FM emergency truck

How W47A did it

Circuit data on Zenith FM combinations
Better Business Bureau asks FM questions
REL emergency FM equipment

G.E. builds 50 kw. FM transmitter

OCTOBER, 1941:

FM-AM antenna systems

Portable frequency monitors

50 kw. FM station in Detroit

RCA’s selective radio calling

Circuit data on Philco model 42-350

NOVEMBER, 1941:

FM station survey

DuMont television camera equipment
G.E. high-power S. W. equipment
Zenith's station W51C

250-watt Link FM transmitter

REL single-chassis mobile FM unit

DECEMBER, 1941:

Circuit data on Pilot model T-301
Making a start in television, Part 1
WT71NY is model installation
Motorola FM emergency equipment
REL 2-kw. FM transmitter

Circuit data on Stromberg model 535

JANUARY, 1942:

FM receiver performance

National single-channel receiver

W.E.'s employee training methods
Dynamic symmetry in radio design, Part 1
Federal marine radio unit

Making a start in television, Part 2

6 Issues listed above

51 OO Postpaid

FM COMPANY
240 Madison Ave., New York 16, N. Y.

FM Radio-Electronics Engineering



AN <ADDED SERVICE .~

a complete Roster of Radio Station

~ Chief Engineers will be published in

August, and semi-annually thereafter

July 1943

Looking toward the tremendous postwar engineering activities
in FM and standard broadcasting, television, and facsimile,
FM RADIO-ELECTRONICS will inaugurate a semi-annual Roster

of Chief Engineers of stations in these service groups.

Because of the international cooperation implied by the great
strides that will be made after peace, and the important markets
which will be opened, this Roster will include listings for all
stations in North and South America, insofar as the informa-

tion is available.

The Roster will appe:ir each August and February, and will re-
place the Radio-Electronic Products Directory in those issues.
Published every six months with revisions and corrections, this
will provide the most up-to-date and authoritative information

available in any radio publication.

We hope sincerely that the Roster of Radio Station Chief En-
gineers will contribute toward the exchange of information be-

tween the men occupying these key positions in the broadcasting

field.
Fpg B
¥, A ELECTRONICS

R
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All of America’s

Switchyard ot General Electric's 100-kw station, WGEO, in Schenectady, N. Y.

Forceful Allied propaganda is today
beamed to all the Axis world by G-E
international short-wave transmitters.

G-E pioneering in international short
wave, begun in 1923, led to the develop-
ment of nine American international
stations of varying outputs up to 75 kw.
Recently. G.E. added four more. two of
them of 100 kw, the highest signal out-
put of any American-built stations of
that type.  G.E. is now building three
more giant 100-kw transmitters for the
expanding American war needs.

General Electric is the only American
manufacturer ever to have successfully
designed and built international trans-
mitters of such great power.

The G-E 100-kw and 50-kw trans-
mitters for Station WGEO-WGEA, shown
in the insert above, have their programs
beamed by special panel-type antennae
backed by ingenious dipole reflectors
that step up the radiation efficiency.

In the main illustration is another
G-E development, adding greatly to the

GENERAL @3 ELECTRIC

G-E employees are now purchasing over $1,000,000 in War Bonds weekly

flexibility and efliciency of international
equipment. This antenna-feeder hook-
up gives quick manual switching from
one directional beam to another—from
one overseas work area to another.
Day and night, this powerful station is
working for a shorter war, a better peace.

What G-E Leadership Means fo You

Informed thinking today points to
changes in post-war broadeasting. It
looks for a big increase in local M
stations, It foresees fewer but more
powerful AM stations, and that tele-
vision will grow, becoming an impor-
tant factor in consumer markets.

General Electric offers any
broadcaster a complete service
in all three fields of FM, AM,

television!

1. G.E.s unmatched achievements
in international transmitters are am-
ple evidence of G-E ability to build
new high-power AM transmitters and
improved receivers after the war.

160-86-6916

100-kw. transmitters have been built by G.

9350 9330 xe

2. The fact that G.E. has built over a
third of all FM broadcast transmitters and a
large percentage of FM receivers is positive
evidence of its continued leadership in the
post-war FM field.

3. And four years of live-talent program-
ming experiment in ils own non-com-
mercial television station, WRGB, plus its
full line of television transmitters, relay
transmitters, studio apparatus, and receivers
provide a sum total of television equipment
and experience that will be of immense
value to the post-war broadeasting industry.
.. . Electronics Department, General Elec-
tric, Schenectady, N. Y.

Tune in “THE WORLD TODAY"”
and hear the news direct from the
men who see it happen, every
evening ercept Sundan at 6:h5
E.W.T. over CBS. On Sunday
listen to “The Hour of Charm™ at
10:00 P.M. E.W.T. on NBC.
L] . .

42,000 hours of international service
and still going strong! At WGEO, a
G-E mercury-vapor rectifier tube —
Type 857-B — has given faultless
service since 1934,

FM-TELEVISION - AN

-
7
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Firnat 2-Way Police foor Inatalled

REL in October 1932
set up another
milestone of radio engineering,
this time completely revolution-
izing police patrol methods. At
that time, REL engineers com-
pleted the famous station W2XCJ
at Bayonne, N. J. — the first
2-way police radio system ever
put into service.

So successful and efficient was
this system that police officials
from all parts of North and
South America came to listen
and marvel that, at last, the
seemingly impossible had been
accomplished.

Although the output of the head-
quarters transmitter was only 25
watts, and 41/, watts from the car
transmitters, REL proved that

RUMFORD PRESS
CONCTORD.N.H

the dead spots which plagued
the lower-frequency l-way sys-
tems then in use were entirely
eliminated at 34.6 mc., the
channel used for W2XC]J.

Orders for similar headquarters
and patrol car equipment were
placed by East Chester, N. Y.,
Union City, N. J., Brookline,
Mass., and other cities in rapid
succession. Making constant im-
provements based on this pio-
neering experience, REL was
ready to make the most effective
use of FM circuits, contributing
further to the advantages of
2-way communication for police
service.

This is another instance where
REL’s efforts have shown the
way which others have followed.

LOOK TO REL FOR PEACETIME
LEADERSHIP

Engineering improved equipment for
War today, REL is planning further im-
provements for Peace tomorrow. Among
these will be REL "packaged'' FM broad-
cast stations, low in cost and easy to
erect, for communities which now lack
adequate, enjoyable, static-free radio
entertainment.

&

RADIO ENGINEERING LABS., Inc
Long Island City 1 New York

Sales Offices:
5334 Hollywood Blvd., Hollywood, California
2040 Grand River Ave. W., Detroit, Michigan
310 Fifteenth St.. Denver, Colorado



Not guns but quiet voices speak when
emergencies call for fast action in pro-
tecting the great streteh of our Adlan-
tie sea coast.

Statewide LINK FM networks. ex-
tending from Maine (o South Carolina.
have raised the effectiveness of police
patrols (o the hard-hitting efficiency
that assures safety and seeurity for
millions of citizens exposed (o direet
attack from our European enemies.

Because of the sirategic location of
these states. they have seleeted and
have had first call on such F.M. LINK

Fred

Engineer * Manufacfur 2r-

LLINK RADIO l'rou-v
Meart of the Adlantie S

s the
eaboard

SHADED AREAS ARKL
STATE POLICE SYSTEMS, IN ADDITION
LINKR MUNICIPAL AND COUNTY SYSTEMS

]
1

equipment as could be diverted from
military service.

Bu( the growing suceess of our
Armed Forees is bringing nearer the
time all State. County. and Municipal
police organizations will be able to
obtain LINK equipment without diffi-
culty.

Then LINK FM equipment will bring
a proud reputation and a high record
of fine performance on every battle
front of this global War For Freedom
to the maintenanee of peace. and law
and order at home.

The best-equipped police and fire departments ase F. M. Link equipment exclusively

Link Men in Service

PROTECTED BY LINK
TO

M _E In /( 125 WEST 17th ST., NEW YORK,

Telephone: CHELSEA 2-38138
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