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to the Men of the U. S. Army Signal Corps

For the continued devvlopment and
production of Radio Communications
and other special Eleetronic equip-
ment for our Armed Forces, the
Motorola organization has been
auarded two stars for their Army-
Navy “E* Flag. Motorola is proud
of the part it has been privileged to
play in the speeding of Victory.

It is no secret that our armed forces have the finest com-
munications equipment in the world. What is even more
important is the fact that this equipment—‘‘the eyes
and ears’’ of our fighting men—is in the hands of that
even finer product of American Democracy . . . the men
of the U. S. Army Signal Corps. To them from Motorola
Radio—a speedy Victory and a quick safe return!

AFTER THE WAR. .. For the Signal Corps, Motor-
ola Electronic Engineers pioneered in the development
of the famous Guidon Set, the new Walkie-Talkie and
the highly effective Handie Talkie— portable two-way
communications systems. When Victory signals re-
sumption of Civilian Radio production Motorola
Engineers will add to their impressive list of ‘“‘Firsts’ in
the development and production of Special Electronic
devices and 2-Way F-M Communications Equipment.

Expect Big Things from Motorola—THEY'RE IN THE MAKING!

RADIO

FOR HOME & CAR

wwWw americanradiohistorvy com
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OFFICIAL PHOTOGRAPH
U.S. ARMY AIR FORCE

2\ LONG WY HRONM KoM

@ Boring into the sunset, this
Mitchell has a rendezvous with
danger. Armed ro the teeth, and
freighted with destruction, she
will fight her way in to the “tar-
get for tonight”’ and she will fight
her way home again. She and
her sisters have a deadly job to
do, and radio will help them do it.

\ —— Ground siations around the world depend

W\ = heavily on the HRO receiver for depend-
\ _-('\‘:_———? " 9 . = I
= able communications with aircraft.

)~ NATIONAL COMPANY, INC. %

MALDEN, MASS.
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Prof. Thubert M. Turner, Anso-
ciate Professor of Electrical Engi-
neering at Yorh University, is
the 1944 President of the Inati-
tute of Radio Engineers. His elec-
tion must be a source of great sat-
isfaction to all members who are
actively interested in the affairs
of the I.R.E., and in carrying on
the splendid wartime work of
Arthur Van Dyek  and Dr.
W heeler, who preceded Prof.
Turner. ‘The membership of the
Institute has grown in step with
the income of radio factory work-
ers and junior engineers, bringing
them into an association to which
they could not aspire hefore the
War. As an educator of the high-
est standing, Prof. Turner will
undoubtedly contribute much
to this new group through the
expansion of the Institute's
activities,
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V.T. VOLT OHMMEGGER
INSULATION TESTER

MODEL 665 provides insulation testing at 500 volts up to 10,000,000,000
ohms (10,000 megohms), with two other unique features — a comprehen-
sive clectronic multi-tester, not included in other “‘megger™ types of
testers, and a capacitymeter measuring as low as 0.0000025 mfds. (2.5
micro-microfarads) and up to 2,000 microfarads. Direct reading — com-
plete ready to operate — with high voltage test leads. Voltage measure-
ments AC and DC to 6,000 volts. Total of 29 ranges.

Vacuum Tube Voltmeter on all ranges — inpurt resistance 16 megohms
minimum 160 megohms maximum. V.T. Ohmmeter — 7 ranges to
1,000 megohms — no danger of shock.

CHECK THESE FEATURES

*Equivalent of 29 individval measuring instruments in ane unit. ®VR
105-30 Voltage regulator tube and its associated circuits, insuring
freedom from error due fo line voltage fluctuations. #13 A.C. and D.C.
Voltage scales, measuring from a fraction of a volt to 6,000 volts, at very
high sensitivity. % High voltage test leads; r.f. lead; signal tracing probe.
*Wide scale on 8’' D'Arsonval Microammeter with guaranteed accuracy
of 2% at full scale. Linear meter movement. % Foolproof — Maximum
protection against burn-out. Meter cannot be damaged by checking a

live resistor or using too low a range for making a measurement. *Has
pilot light indicator. *Matched pair multiplier Resistors accurate to 1%

MODEL 665 has rugged metal case, provides thorough shiclding. Com-
plete with 4 leads; large capacity batteries, easily replaceable, tubes and

pilot lamp. Size: 934" x 1234" x 6’". Weight 13 Ibs. Code
FIRUS. Ner price $ 79- 5 []

For details of Model 665 and other RCP instruments, send for Catalog 128. Our
engineers will gladly advise on unusual test problems.

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26 ST. ———j F——— NEW YORK CITY

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

e e e e
3
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Where the Transformers of
Tomorrow are Working Today

In all branches of the service and
all parts of the world Transformers that
will play a large part in the homes and
industry of tomorrow are being tested
today under the most severe conditions.

Chicago Transformer is proud to be
manufacturing and designing units of

this type.

{07 CNICAGO TRANSFORMER

GIVISION OF ESSEX WIRE CORFORATION

e, F,
*"ng_* 3501 WEST ADDISOMN STREET - CHICAGO, I8
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I. Japanese EqQuirMeNT

2, What, No Turnes?

3. CANCELLATIONS, CUTBACKS
LoWPB's Nexr Heapache

The Signal Corps’ exhibit of cap
] g tured Japanese  radio  eguipment,
shown at the A LE.E. and LR.E. Conven
tions. gives to the radio engineer an il
luminating picture of the people who have
made themselves our encmies.

The stories about the Japs which come
to us here at home are made comprehensi
ble by a study of their radio apparatus
because it shows that these people, while
they have mastered the use of the prod
wets of scienee and engineering, have not
achieved a knowledge of the philosophy of
seience and engineering.

Their thinking and their methods. as
evidenced in their equipment. seems to
lack the confidence that comes only when
seience dispels superstition. That is. one
might expeet the manager of a Jdapanese
tube factory to feel in his heart that a run
of rejections was really an expression of
disfavor visited upon him by the gods.
rather than inadequate control of materi-
als or processes.

These people seem to he a 20th century
version of the Americaun Indians. By theft
or by trading with those who were willing
to sell out the seenrity of their country-
men. the Indians acquired rifles and
powder and shot. They learned to shoot,
and with great aceuracy, too. That much
they could do, but in their primitive
savagery they conld never master the
chemistry of gun-powder.

Even thongh they possessed firearms,
they could not prevail in battle, except in
surprise attacks against unprepared or
numerically inferior opponents, for their
fighting was an expression of emotional
and mystic willingness to die. Bnt to
seientific progress, as represented by sue-
cessive improvements over the old flint-
lock, the Indians contributed nothing.

So history is repeated in Japanese radio
apparatus. 1t is not designed by men who
would qualify in this Country as engineers,
One pictures them jabbering and squealing
over 1935 editions of ARRL handbooks,
and Jumping around in gleeful astonish-
ment when something works out as the
text promises. But this would be a per-
sonal suceess, proving that the workers
and their project had carned the speeial
approbation of the gods, who had seen fit

(CONTINUED ON PAGE 60)

FM Radio-Electronies Engineering
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Key to a world within a world

To inspect metal, judge its inner worth with the aid
of electronics, is to add a vital chapter to war industry’s
book of knowledge. More, it is to write a preface to the

mightier book of the future.

T his same science of electronics, which finds the struc-
tural flaw in war metal, holds great possibilities whose

commercial use awaits only the welcome day of peace.

Infinite additions to the knowledge, the safety, the
comfort of modern man continuously reveal them-

selves in the quick flutter of the electronic tubes.

This is an inspiring reason why at Sylvania, in our
work with electronics, as in everything else we do to
widen the range of the eye and the ear, we set for

ourselves a single goal — the highest standard known.

SYLVANlA ELECTRIC PRODUCTS INC. formerly Rygrade Sylvania Corporation

EXECUTIVE OFFICES: SOO FIFTH AVENUE, NEWYQORK 18, N. Y.

RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES

AIDING THE HOME FRONTS “KNOW-HOW"-Sylvania Fluorescent Lamps and
Fixtures give war workers the light they need to produce their armament
mirocles. Sylvania Radio Tubes bring the news of the world ta the American
family, keep our people mentally alert. Sylvonia Incandescent Lamps
economically protect the zyes of the American family. Indead, the Sylvania

name now, as alwoys, means the ultimate in product perfarmance.

February 1944
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CARDIAC MUSCLE

|| Ehe anatomy of any well designed motor or
) dynamotor must necessarily include that life-giving part,
| the armature. Like the human heart, this armature is
| actuated by one type of energy and supplies another—to
| suit the requirements.
[ Building the armatures of EICOR units, from
! design specifications to final inspection, is a job for
|| specialists. Materials must be specified, machined, and
1 assembled . . . commutators fabricated . . . the core
\ insulated, wound and connected . . . windings
| impregnated and baked . . . surfaces ground . . . the
] assembly dynamically balanced, tested and inspected
| . . . every detail a series of precise operations. The
l painstaking care used in building these armatures is
I reflected in the quiet, vibrationless operation of the
i Eicor motors and dynamotors so frequently specified
|| for critical applications.
|
|
i

The armature illustrated is an example of hundreds
of designs, each one engineered for a particular appls-
cation.This one is the heart of a 24 volt motor rated
< .5 horsepower for continuous duty at 4000 R. P. M.

Eicor Ine. 1501 w. Congress St., Chicago, U.S.A.

DYNAMOTORS * D. C. MOTORS * POWER PLANTS - CONVERTERS

Export: Ad Auriema, 89 Brood St., New York, U. S. A. Cable: Auriema, New York
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A beam of light is reflected
across the point of opera-
tion, then into a photo-tube
in this safety application.

THERE'S A JOB FOR

26@4 sy GUARDIAN'

Where makeshift mechanical devices rudely thrust your workers’
hands and fingers away from punching and forming dies, the electron
tube in combination with a relay offers definite advantages for safer
power press operations.

Instantly responsive, dependable and simple—a beam of light, if
broken or modulated, actuates the electron tube; the relay breaks the
circuit and locks the cantrols in the "off” position until the full light
beam is restored. Typical of relays which may be used in conjunction
with such a photo-tube safety application, is the Series 5 D.C. Relay by
Guardian. In hundreds of other ways—especially in your postwar
developments —wherever a tube is used there’s usually a job for Relays
by Guardian.

:k Not limiled to tube applications but used wherever autematic control Ts desired for making,
breaking, or chonging the characteristics of electric circuits.

A COMPLETE LINE OF RELAYS SERVING AMERICAN

February 1944

Serles 5 D.C. Relay. Maximum switch capacity
two normally open—two normally closed—or
DPDT Contocts. Resistance range .01 up fto
15,000 ochms. Send for bulletin 14.

GUARDIAN|\@GELECTRIC

1637-R W. WALNUT STREET CHICAGO 12, ILLINOIS

WAR
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we HARVEY
“AMPLI-STRIP”

for I"F and AUDIO
AMPLIFICATION

Here is “something new under the sun”
—a compact, thoroughly dependable I-F
and AUDIO Amplifier in convenient,
practical form, all ready to use.

The HARVEY AMPLI-STRIP is built to
supply the electrical characteristics you
want. Developed by Harvey engineers
to meet exacting performance standards,

it ofters a superb example of the creative
and production resources of the Harvey
organization.

Whatever your nceds in the way of
radio or electronic instruments, compo-
nents or assemblies, present or projected,
you will find it to vour advantage to get
in touch with Harvey of Cambridge.

HARVEY

OF CAMBRIDGE

HARVEY RADIO LABORATORIES, INC.

443 CONCORD AVENUE

CAMBRIDGE 38, MASS.

HARVEY
UHX-25

A 25-Watt
General Purpose
Radio Telephone

Transmitter

HARVEY

106 PA REGULATED POWER SUPPLY
for Laboratory D. C. Source —Range 200 to 300 Volts

Available for operation between 1.5 M.C. and 30 M.C.

FM Radio-Electronies Engineering
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COMPLETE G-E EQUIPMENT

for wide-range, high-fidelity
FM broadcasting

. FM Broadcast Transmifter. G-E two-section
1000-watt transmitter, consisting of basic 250-
watt exciter and 1000-watt radio frequency
amplifier. Others from 250-watt to 50-kw
ratings.

2. FM Broadcast Antenaa. Circular type —an
exclusive G-E development. Easy to tune and
adjust — increased power gain.

3. FM S-T Relay Transmitter (25 watts) for re-
laying, without wires, local studio programs to
remotely located broadeast transmitter station.

4. FM Station Monitor for checking center fre-
quency, percentage modulation, and fidelity.

5. FM S-T (studio-to-transmitter) Directional
Relay Antenna that provides a 100-fold power
gain when used at both the studio and station
transmitters.

6. FM Receiver. Full fidelity FM with noise
levels as low as the circuits themselves and
less than 2% distortion. =

7. Transmitter Tubes. Developed from a long
list of G-E basic electranic-tube “firsts,” G-E
transmitter tubes carry the definite assurance
of maximum economy, efficiency and service life.
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wHEN you start planning your
post-war F'M station, make full
use of General Electric’s broad FM
experience and “know how.”

You can have the full benefit of
the background and knowledge of
the only manufacturer with expe-
rience in building the complete FM
system . . . from transmitter right
through to home receiver. You can

have the full benefit of exclusive G-E devel-
3pments such as the FM circular antenna,
and the studio-to-transmitter relay system
which enables you to establish your studio
for maximum convenience and your trans-
mitter for maximum coverage. And, when
vou install your G-E equipment, we will
sut on an aggressive FM receiver sales
eampaign in your area to help you es-
tablish your station and to broaden your
listening audience.

General Electric’'s own FM broadcasting
experience, which includes more than 3
years of programming through its own
proving-ground station WGFM, will give
you valuable programming informatign,
General Electric equipment is installed
in more than a third of all the commercial
M broadcast stations now in operation;
and six exclusive G-E S-T relays, with
thousands of hours of continuous broad-
cast operation, are now serving their

stations. These provide examples where
practical operating and maintenance costs
are a matter of record.

Thus does widespread proof of perform-
ance supplement the years of development
and engineering that have made G.E.
unquestionably the leader in FM radio
equipment.

50 FM STATIONS ON THE AIR
80 APPLICATIONS PENDING

NOW IS THE TIME TO PLAN
YOUR POST-WAR FM STATION

Write for “How to Plan an FM Station.” along
with other helpful booklets and builetins on how
other broadcasters established themselves: on FM
transmitters, antennas, and associated equipment.

Reserve your post-war FM equipment now

General Electric offers you “The G-E Equipment-
Reservation Plan.” This plan will help you secure
your place in radio broadcasting post-war. It will
enable you to establish a posi-war priority on a
broadcast transmitter and associated equipment. It
will enable us to plan definitely for quick post-war
deliveries. Write for *“The G-E Equipment-Reser-
vation Plan"—address Electronics Department,
Geperal Electric, Schenectady, N. Y.

® Tune in General Electric’s *“The
World Today" and hear the news
from the men who see it happen,
every evening except Sunday at
6:45 E.W.T. over CBS network. /

On Sunday evening listen to

the G-E *All Girl Orchestra™

at 10 EW.T. over NBC,
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G THOSE LETTERS!

KEEP SE NDIN
an says that all the ceived 0
wants more
§ Radio Comm

299"

«gill Hallig contest entries he's 1€
for have been swell—he n' about actual
experiences with ofl types ©
ers including the SCR-

letters telli
unications equipment

built by Hallicraft
OR THE CONTEST
efter received during each

February ond

RULES F

$100.00 for the best |
December, Janvary,

t each month.)

Hallicrafters will give
s of November,

of the five month
the last day ©

March. {Deadline: Midnite,
For every serious letter received Hallicrofters will send $1.00 so even
if you do not win a big prize your time will not be in vain.
Your letter will become the property of Hallicrafters and they will have
the right to reproduce itina Hallicrofters advertisement. Write as many
letters as yov wish. V-Mail letters will do.

Military regulations prohibit the publicatian of
winners names and photos of present . . - monthly

winners will be notified immediately upon judging.

— BUY MORE BONDS!

hallicrafters rapio

MANUFACTURERS OF RADIO

THE HALLICRAFTERS €0.,
MENT, CHICAGO 16, U. S. A.

AND ELECTRONIC EQUIP

12
B 9
FM Radro-Electronies Engineering
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COMMERCIAL TELEVISION AWAITS ONE ANSWER

When Engineers Solve One More Problem, We Gan Have Television on a National Scale

F the thirteen panels comprising the
Radio Technical Planning Board,
Panel 6 has what is probably the tonghest
job, and at the same time the greatest
responsibility. This is the panel charged
with the " review and further development
of standards with respeet to television.”
The primary purpose of this panel is to
arrive at recommendations for expediting
the commercial development of television
in the postwar period. Therefore. these
recommendations should represent the
very best thinking of the industry, so that
they will guide the FCC in formnlating
regulations under which television can ex-
pand most effeetively as a publie serviee.
The deliberations of Panel 6 will be fol-
lowed closely and eriticised freely, no
doubt, by the entire industry. The reason
is that television research and develop-
ment is such a highiy speeialized field that
the average radio engineer knows very
little about it, and television engineers are
concerned with dissecting and reconstruet -
ing images rather than with the problems
of radio propagation and reception.

FM Reception on AM Circuils * That prob-
ably explains why the deliberations of
Panel 6 scem to he hung up over matters
pertaining to the sound ehannel. For ex-
ample, they have had to ask the VIIF
Broadcasting Panel 5 for recommenda-
tions on the matter of the stability of FM
receivers for the sound channel.

If television engineers are in trouble
with FM receiver tuning, it is only bhecause
they are not using properly designed FM
circuits,

However, there is reason to donbt that
the * FM receivers™ they complain about
were ever designed for FM reeeption. Al
prewar television sets were equipped with
AM sound chanuel reecivers. When the
smnd transmission was changed to FM,
the original AM reccivers were simply
readjusted to a point just off’ resonance,
at which they will respond to FM signals.
This is a ceritical and unstable adjustment,
and the AM circuits were never intended
to be used in that way.

I recall that one of the leading television.

engineer-enthnsiasts operated a set at his
home in this manner. and he apologized
for the poor audio reception, explaining
that, although the sound transmission had
been changed to FM, he was still using the
original AM sound recciver.

February 1944

BY MILTON B. SLEEPER

Multipath Distortion * Pancl 6 has also in-
quired of Panel 5 about multipath distor-
tion of FM signals. To an FM engineer, it
scems as if the television engincers think
that there ought to be such an effect on the
FM sound ehannel because there are re-
fleetions or ghosts on the pictures.

At least, it can’t be a relevant matter
beecause it has not been observed by FM
engineers, nor is there any recorded com-
plaint abont it from the several hundred
thousand owners of FM broadcast receiv-
ers in such metropolitan and suburban
arcas as New York, Chicago, Philadel-
phia, and Detroit.

Nor has there ever been a complaint
recorded from the rural seetions of New
ingland where the FM stations at Paxton
and Mt. Washington are giving many lis-
teners their first reliable. enjoyable pro-
gram reeeption.

The Real Problem » Actually, the choice
between FM and AM for television sound
is beside the point. The commercialization
of television does not depend on that, If
the Front Office hears that time is being
wasted now on such minor matters, there
are going to be remarks made about not
entrusting engineers with such a practical
matter as postwar plamming. Panel 6
should dispose of its major problems first.

For example: It is nearly foar years
since the Worlds Fair inauguration of
television broadeasting. At that time, the
greatest difticulty facing the purchaser of
a television set was 1) picking up video
signals of suficient strength to overcome
static interference and 2) picking up sig-
nals free from reflections. This is still the
major problem of television.

In four years time. no technical progress
has been made in this direction!

Television's Greatest Need » VWhy hasn’t any-
thing been done about the television an-
tenna problem? There are two reasons:
First, television engineers have ecentered
their interests and efforts on the video
technique. Great strides have been made
i cameras, lighting, and cathode-ray
tubes, but not one television engineer
knows any more about receiving antennas
than he knew four vears ago.

It ix probably not reasonable to expeet
men who are specialists in the apparatus
departient of television to do the neces-
sary work on antennas, But someone must.
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We must have antenna speeialists at work
on this problem. Until this is done, and
until we have a method of video reception
independent of the vagaries of buildings,
trees, and high ground, we ean not have
practical, salable home television.

Sccond, manufacturers are reluctant to
face the reality of the television antenna
problem. They still hope that some other
answer will be found to the elimination
of ghosts caused by multipath transmis-
sion, so that television sets can be put in
operation by merely plugging them into
power sockets. But it can’t be done with
the present system.

C. M. Jansky, Jr., at the reeent FMBI
Conferenee, warned against looking at FM
problems through AM spectacles. The
warning is cqually in order that every as-
peet of home television is distinetly differ-
ent from convention “home radio™.

A whole new philosophy of design,
manufacture, sales, installation, and serv-
ice, separate and apart from audio recep-
tion, must he worked out before home
television can become a commercial real-
itv. The laws of propagation which apply
at standard broadcast frequencies do not
apply at the ultra-high frequencies re-
quired for picture transmission.

The thinking of television engineers
needs very definite reorientation. This is
made clear by the fact that, while we have
the television cameras and  associated
transmission equipment, and the video
receivers, they camot be used to full of-
fectiveness because no one has perfected
ia receiving antenna system capable of 1)
receiving desired signals and rejeeting re-
flections, and 2) performing these func-
tions for signals of different frequencies,
arniving from different directions.

Television Frequencies * It has heen proposed
that the 44- to 30-me. band be taken from
the FM broadeasters and returned to
television, The reason offered is that video
signals are less affected by reflections in
that band.

The truth is that television broadeast-
g began, during the Worlds Fair period,
on 44 to 530 me, That was when we started
to learn about multipath transmission and
ghosts. I can say from personal experience
that more people returned television sets
because of the unsatisfactory reception
due to ghosts, than for any other reason.

(CONTINUED ON PAGE 56)
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FMBI CONFERENCE FEATURES COORDINATED ACTION

Hearty Cooperation between Broadcasters and Equipment Manufacturers Assures Optimum
Service to Public—New Spirit Evident among FM Enthusiasts

OTH the radio manufacturers and broad-

casters at the FMBI's Fifth Con-
ference agreed that FM has become the
magic word of this industry — magic the
initials of Frequency Modulation also
stand for forward march, and everyoune
knows that progress and profits have
always gone hand in hand in the manu-
facture of home radios and transmitters,
and in the operation of broadeasting
stations.

Highly assuring was the fact that, while
FM Broadeasters, Ine. is primarily an
association of station operators, the equip-
ment manufacturers took an active part
in the Fifth Conference, held at the Com-
modore Hotel, New York City., Here, for
the first time in radio history, exccutives
of companies producing transmitters and
home receivers joined with the broad-
asters to plot a new course, and with the
blessing of the FCC's Chairman Fly.

This recalls, by way of contrast, a
meeting of dealers and manufacturers
ealled in New York City just 2+ years ago
by AT&T, then operating WEAF on
Walker Street. There was no broad-
casting on the air at noontime then, al-
though customers flocked into dealers’
stores during lunch hour, mostly to buy
parts for home-made receivers. The Tele-
phone Company officials thought it wonld
promote sales to have a program every day
at noon, and they were willing to do this at
WEAF if the dealers would chip in to
defray the expense. The meeting was well
attended, but barren of results. That was
the last effort ever made, at least in the
New York area, to establish coisperation
between a broadcast station and the
trade.

But somechow FM, cven before the
War, had eleared the way for instituting
many improved practices. Chairman Flyt
summed up the picture in this way: 1
want to stress that today we have a
golden opportunity. We are developing
an ever-increasing efficiency in Frequencey
Modulation and in the radio art generally,
but to prevent us from rushing pell-mell
into production, perhaps injurious pro-
duction, we have what might be called a
beneficent stalemate. One of the inci-
dental benefits that have resulted from a
thing as gruesome as war is that we have
today this opportunity to get right to the
bottom of this situation, and to plan it in

1 'Fhe complete text of Chairman Fly's speech was
published in FM Ravto ELecTroNies, January, 1944,
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a thoroughgoing and orderly way for the
development  of an  efficient, compre-
hensive publie service.”

And then, he made this comparison of
his own between what many still call ** the
good old days™ and the postwar oppor-
tunities ahead: * FM stands today ou the
threshold of as tremendous a development
as did AM in the 1920°s — perhaps a
much greater development and a faster
rate of growth.”

The same conviction was shared by the
nearly 700 engineers and executives who
attended the Conference, The significance
of this collective opinion is emphasized by
the fact that the officers of FMBI, when
they started their plans for this meeting,
estimated that an attendance of 200 would
assure its success. Actually, the paid regis-
trations excecded 630, a figure far beyond
the most optimistic hopes of  Walter
Danun, FMBI president, or Theodore
Steibert, chairman of the convention
committee.

Convention Program + ‘The two-day program
was planned as a review of all aspects of
FM, covering both the present status and
the planning of postwar expansion.

President Walter J. Damm opened the
first session with an account of the history
of FMBI and the results accomplished
by the association in bringing FM broad-
casting "up to the point at which the
licensing of new stations was stopped by
the FCC’s freeze order,

He was followed by Philip Loucks, legal
counsel for FMBI, who reviewed the legis-
lative situation. Then came €. M,
Jansky’s splendid discussion of FM engi-
neering problems, in which he warned
against looking at FM through AM spec-
tacles. The full text of his talk will be
found on page 18 of this issue of FM
Ravio-ErectroNics.

Executives from some of the FM trans-
mitter and receiver manufacturers told of
their plans to make equipment available
when production of civilian apparatus can
be resumed. Representing the latter group
were R. C. Cosgrove of Crosley Corpora-
tion, J. E. Brown of Zenith Radio, Lee
McCanne of Stromberg Carlson, and
Arthur Freed of Freed Radio. They were
unanimous in their enthusiasm over the
immediate postwar market for high-
quality receivers and phonograph com-
binations offering the full advantages of
FM quality. Moreover, they emphasized
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the effect which demand for these upper-
bracket models will have in raising the
total volume of radio set sales.

For the particular benefit of the broad-
casters, the remarks concerning trans-
mitting equipment, by representatives of
General Electrie, Radio Corporation. Ra-
dio Engincering Laboratories, and West-
ern Electric are published here in full:

Sales Manager of Broad-

w' R' []AV"], cast Equipment, Elee-

tronies Department, General Electric
Company: If you have seen one of General
Electric’s radio advertisements. or heard
one of our radio programs, vou must be
aware of the Company’s firm conviction
regarding the future of FM in the broad-
east industry and the home receiver
fields. We think it will be an important
postwar factor in your business of broad-
asting and our business of manufacturing
transmitting equipment.

I think I ecan say without exaggeration
that General Electrie played an important
role in the introduetion of FM to the
broadeast industry. Coperating with Ma-
Jor Armstrong, we demonstrated FM as a
new and better system of broadcasting
to representatives of the FCC, Army,
Navy, Airlines and countless others. These
demonstrations were preceded by exhaus-
tive tests and measurements of both AM
and FM, road tests in cars between
Schenectady and  Albany, and Albany
and Alpine, N. J., and airplane tests over
the same routes. Undoubtedly, this work
contributed toward the adoption of FM
by the FCC as a commercial broadcast
service.

Following that, we developed and man-
ufactured FM broadeast transmitters in
ratings of 250 watts. 1 kw., 3 kw., 10 kw.,
and 30 kw., although none of the 30-kw.
amplifiers was delivered because of the
war situation. Other developments were
the FM station monitor, the FM circular
or “doughnut™ type transmitting an-
tenna, 350-me. S-T' transmitter-receiver
and antenna, hermetically sealed crystal,
and high frequency power tubes. Our
transmitters are used in approximately
one-third of the FM broadcast stations
and in many government applications.

We knew, as did everyone else, that
practically nothing could be done along
commercial lines for the duration of the
war. However, it scemed to us to be an

(CONTINUED ON PAGE 36)
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GERMAN RADIO APPARATUS DESIGN

It Is Remarkable For Its Thorough and Devious Planning, but We Still Ask: Is It Good
Design to Growd Out All Room for Improvement ?

HE highlight of the joint winter meeting
of the A.LE.E. and L.R.E. was the ex-
hibit of captured enemy radio equipment.

accompanying illustrations, and compar-
ing them with ihose emploved in this

FI1G. 1. CAPTURED GERMAN AIRCRAFT RE-
CEIVER, WITH COVER REMOVED

This was arranged under the direction of
Maj. General Roger B. Colton, Chief, En-
gineering and Technical Service, U. S.
Signal Corps.

At this meeting, General Colton de-
livered a paper in which he discussed the
apparatus displayed. While he did not go
deeply into the comparative merits of
U. S. and enemy apparatus, he did make
two significant statements.

Referring to the wartime accomplish-
ments of American radio manufacturers,
he said: *“ Another illustration of vour ac-
complishments lies in the fact that, of the
200 principal itemns now being delivered to
the Signal Corps, 115 were developed and
standardized since July, 1941.”"

Then, summing up a description of
German aircraft radio, he said: “In gen-
eral, German airborne electrical design is
sound, but not advanced.”

How aptly these remarks apply be-
comes apparent from a thorough study of
German design practices as shown in the
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Bearing in mind what General Colton
said about the speed with which Ainerican
equipment was produced, it is easy to
imagine that the German engineers really
believed they had the intellectual supe-
rionity that would prove them to he the
Master Race. Certainly they lavished
man-hours on the design of the compon-
ents in terms of the composite assembly
sueh as we never apply to our apparatus.

In the case of the aircraft receiver pic-
tured here, it seems as if the engincer in
charge must have been direeted to build
the perfect design within a certain, and
minimum, amount of space, from which
a predetermined minimum performance
would be required.

No doubt there was a limit put on the
time in which the receiver was to be fin
ished. It must have been at least three
vears — possibly five. Probably it was
nearer the latter figure, for there is not a

FIG. 2. TOP VIEW. TUNING CONDENSER IS
BENEATH COVER AT FRONT CENTER
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sign that any compromise was made in
perfecting the last small detail.

A whole suecession of models must have
been made hefore the pre-production sam-

care than we do. Our werkers would say:
“Aw, nuts. That’s not a radio. That’s a
catacomb, and I get lost in it!”

That s a literal description. So compact

aasar

-
.
anpt? e
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FIG. 3, ABOVE, IS LEFT SIDE. IT IS
SURPRISING TO SEE SIMILARITY
BETWEEN AMERICAN AND GER-
MAN COMPONENTS. NOTE THE
CLOSE-FITTING COVERS ON THE
LARGE SHIELD PLATE. BASES OF
TWO TUBES CAN BE OBSERVED IN
THIS PICTURE

FIG. 4, RIGHT, IS RIGHT SIDE.
THIS SHOWS THE ELABORATE
DIE-CAST PARTITIONS. UNLIKE
AMERICAN EQUIPMENT, THIS DE-
SIGN COULD NOT WITHSTAND
CONDITIONS IN THE TROPICS,
AND NO TREATMENT IS USED TO
PROTECT COMPONENTS AGAINST
MOISTURE AND FUNGUS

S

-

ple was finished. Then a year's time was
surely required for the tools. They prob-
ably got into production in less time than
it would take in most American plants be-
cause, again, the Germans, as a nation,

v

R |
®

we use on our receivers. In our equipment,
a cable such as that at the upper right of
Fig. 6 would be as big as a man’s thumb.

Those who are not familiar with Ger-
man design practice will notice immedi-
ately that there are no tubes in evidence.
The tubes are there, but only the bottoms
can be seen. German tubes are made with
pins extending radially around the bottom
of the base. The tube is inserted through
a ring-shaped socket carrying spring
clips between which the contact pins are
gripped. On the bottom of each tube, at
the center of the molded base, is a threaded
insert. This takes a short threaded rod
molded into a sinall knob, or handle. Thus,
by grasping the knob, the tube can be put
into the socket or removed.

By mounting the tube pins in this man-
ner, the tube can be arranged to extend
into the assembly, while the socket con-
nections are on the outside, readily acces-
sible. The whole plan of this receiver
design is made possible by this feature.
However, according to a Philips engineer
from Holland, who is familiar with the
production of these tubes, this type of
base is far more difficult and more expen-
sive than the equivalent American
types. It offers no advantage except

Dia
, v
\0"\’"""0‘0\'!"""

is the design that with anything less than
minute precisian in every detail, it would
be impossible to assemble this set. Space is
so limited that the wiring is done with fine
solid wire coveréd only with syhthetic in-

have a greater capacity for working with__sulation bécause there is no room to run
that extremely deliberate, painstaking “?theheavilyinsuffited. stranded conductors

w
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that no means is required to prevent
tubes from popping out of the sockets
when they are subjected to vibration.
The Germans seem to have perfected
the technique of die-casting magnesium to

an extent not attained in this country. All
the shields, partitions, and heavy metal
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tawite

FIG. 5, ABOVE, IS REAR VIEW. CONNEC-

TIONS ON CERAMIC PLATE ARE MADE BY

RUNNING SOLDER IN GROOVES. FIG. 6,
RIGHT, IS BOTTOM VIEW

parts in this equipment were ma-le in that
way except for the front of the set, which
seems to be an aluminum stamping. The
use of die-castings is anothe- feature
around which the assembly was designed.
The castings are amazingly complicated,
and some require draws in four directions.
Just how intricate they are can be seen
from the illustrations.

Component parts, such as the different
types of condensers and resistors, are so
like our own that it is difficult to tell
whether they copied from us, or we from
them. They have a trick in the ceramic
plate at the left of Fig. 5 which is interest-
ing. What appear to be connecting wires
are actually little streams of solder run
along grooves in the ceramic. It is very
neat, but has no particular advantage.

In fact, it is all a part of the thinking
which was apparently directed toward
producing a ‘“‘perfect” design. Indeed, it
seems as if the engineers believed that
there would be no need for further modifi-
cation, for the elements are so closely
inter-related and fixed, like the connec-
tions run in the grooves of the ceramic
plate, that if one part should be altered, it
would be necessary to redesign the set
from start to finish!

This plan of designing apparatus in-
tended to be so perfect that no lattitude
for improvement is allowed, seems to illus-
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the inflexibility resulting from such
presumptuousness.

The men who planned the plan behind
such designs must have scoffed at us in-
deed when our Armed Forces, equipped
too late with too little, were being beaten
back by an enemy so carefully outfitted
and prepared.

Even today, they probably do not be-
lieve that equipment designed in the free-
handed style of our American apparatus
can be superior to theirs. They do not real-
ize that our lack of conceit, which is be-
hind our reluctance to freeze designs, is
not lack of confidence, but an everlasting
search for nmprovement.

So, today, we can imagine that German
radio engineers have not discovered the
truth of what General Coltou said, that
their designs are sound, but not advanced.
And as we pour into the fight mounting
quantities of arms of increasingly superior
performance. we may look at the German
equipment and say: “Too much in too lit-
tle space. They have crowded out all room

e
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trate the conceit which is the strength of
the self-avowed Master Race. At the same
time, it discloses the extreme weakness of

wwWw americanradiohistorvy com

for improvement!” That seems to be the
fundamental difference that distinguishes
German from American apparatus.
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ENGINEERING PLANS FOR FM PROGRESS

Explaining the Reasons Why FM Questions Should Not Be Looked at through AM Spectacles

HE future destiny of FM will be largely
determined by the following four con-
siderations:

(1) The engineering potentialities of
the system.

(2) The adequacy of the channel
assignments provided by the regularly
constituted government licensing au-
thority.

(3) The guiding or restrictive effect
as the case may be of the operating
rules and standards imposed by that
licensing authority.

(#) The value of the public service
rendered by the broadcasters them-
selves.

Basic Engineering Potentialities of FM « Let us
first direct our attention to the first of
these, namely the engineering potentiali-
ties of an FM broadcasting system. Many
broadcasters know intimately the engi-
neering and commercial phases of AM
broadcasting, in the standard band.
Others approach FM with much less ex-
perience or with no broadcast experience
at all. All of us, however, have one com-
mon bond. We desire to learn all we can
about this new and greatly improved type
of sound broadcasting. usually referred to
as the Armstrong Systemn of Wide-Band
Frequency Modulation. Just what is this
new system anyway? What can FM do
that AM cannot? What are the basic dif-
ferences between FM and AM and what
are the social and economic implications
of these differences?

The answers to these questions are not
self-evident. Some of them can be deduced
by due consideration of the fundamental
engineering and allocation principles in-
volved. Others will have to be solved by
the trial and error method. However, since
errors are costly and sometimes hard to
rectify, we owe it to ourselves to carefully
consider the implications of all available
facts.

It has been my good fortune to be
closely associated with American broad-
casting for twenty-four years. I have
grown up with its commercial, engineer-
ing, and allocation problems. Therefore,
instinctively, every time I try to analyze a
situation facing us in FM, I find myself

*Consulting Engineer for FM Broadcasters, Inc.,
Jansky & Bailey, National Press Bldg., Washington,
D. C. A report delivered at the annual meeting of
FMBI, New York City, Jan. 26, 1944.
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looking back at our struggles with similar
situations in the early days of AM.

Comparison of FM and AM Allocations + Now,
serious mistakes can be made and wrong
conclusions reached by merely looking at
FM through a pair of AM spectacles.
However, much can be learned from an
impartial, comparative study which gives
due eonsideration not only to similarities
but also to the implications of the differ-
ences hetween FM and AM. Therefore,
let us compare the potential future possi-
bilities of :

(1) The AM allocation structure con-
sisting of 106 channels occupying a band
extending from 350 to 1,600 kilocyeles.

(2) The FM allocation structure con-
sisting of 40 channels occupying a band
extending from 42 to 50 ke.

Each band is divided into channels. In
cach band each station is assigned to a
specific channel. In both systems studios,
transmitters and antenna systems are
used, and in each the object is to deliver
programs which may be received by radio
receiving sets in the homes of listeners and
at other points. Obviously, for AM recep-
tion an AM receiving set is required and
for FM either an FM receiver or a con-
verter designed for FM reception, the out-
put of the converter being connected into
the audio and speaker system of an AM
receiving set.

The superior potentialities for sound
broadcasting which FM possesses over
AM all stem from two basic differences
between the two systems, namely:

(1) Radio carrier frequencies in the
FM band are approximately 40 times as
high as those in the AM band. The laws
of radio propagation are radically differ-
ent at these higher frequencies and, as
we shall see, hetter adapted to broad-
casting.

(2) The use of Frequency Modula-
tion rather than amplitude modulation
greatly reduces the power necessary to
overcome noise or interference at any
given point of reception.

Propagation Characteristics in the AM Band * I do
not believe that I need go too much into
detail with respect to the idiosyncrasies of
propagation in the AM band. Most broad-
casters today are familiar with the fact
that sky-waves exist at night but not in
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the daytime; that this dictates the classi-
fication of channels as cleared or shared;
that shared channel stations have less
coverage at night than in the daytime. and
that cleared channel stations in addition
to a primary service deliver an intermit-
tent but useful secondary night service
whiech up to a point grows better the
farther you go away from the station.
To anyone familiar with the restrictions
imposed upon broadecast service by the
vagaries of interference and fading, it is
plain that nature was none too kind to us
when it wrote the laws of propagation for
frequencies between 550 and 1,600 ke.

Propagation Characteristics in the FM Band »
Around 50 me. in the FM band, however,
radio waves act more reasonably. In gen-
eral they travel outward in all directions
to distances two or three times line-of-
sight, that is 20, 50, 100 miles and some-
times further.

While we cannot say that sky-wave
transmission is entirely non-cxistant in the
FM band, we do know that FM stations
have substantially the same coverage
areas day and night. So much for the radio
propagation characteristies of the two
bands.

Advantages of FM Over AM * Lct us consider
now the implications of the differences
between FM and AM broadcasting which
are due to the differences between fre-
quency and amplitude modulation. We
could establish a high frequency broad-
casting system in the 42- to 50-mc. band
using amplitude modulation. Why is it
that instead we use Frequency Modula-
tion in this band?

The best place to look for the answer to
this question is at a point where a radio
receiver is located. At this point there will
be present a signal from the station it is
desired to receive. This signal has an in-
tensity, that is a signal intensity, which
can be measured. There also will exist at
the receiving antenna disturbing electrical
intensities and possibly signals from
broadcast stations other than the one we
desire. These also can be measured.

With either AM or FM reception, it is
not the absolute strength of the radio
signal from the desired station which is
important, but the ratio of the desired
signal intensity to other potentially inter-
fering noises or interfering radio signals.
With AM broadcasting the desired signal
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must be of the order of 100 times as strong
as the undesired disturbances or interfer-
ence if completely clear and undistorted
reception is to take place. However, with
FM the desired signal need be only ap-
proximately twice as strong as the un-
desired noise and interference for clear
reception. In other words, all other things
being equal, for good clear reception con-
ditions at a given location, an AM signal
must be 50 times as strong at least, as an
equivalent FM signal.

Expressed in terms of power, the com-
parison of the two types of modulation is
even more startling. It takes approxi-
mately 2,500 times as much power at an
AM station to deliver clear reception at a
given receiving point as it would for an
FM station operating on the same fre-
quency at the same place. In so far as the
ability to overcome noise and interference
is concerned, a .2-kw. F)M station is the
equivalent of 300 kw. on an AM station
on the same channel. The implications of
this fundamental difference in the effects
produced by the two types of modulation
in determining the potential character-
istics of an allocation structure and the
number of stations which can be operated
simultaneously upon a single channel is
decidedly startling.

Comparative Potentialities of FM and AM * 'I'h¢
idiosynerasies of radio transmission in the
AM band, plus the fact that a very weak
interfering signal can disturb a very strong
desired signal, seriously limits the number
of stations which can operate in the AM
band. The existence of sky-waves at night
which do not exist in the daytime makes
the limitations most severe at night when
there is the greatest demand for broadcast
service. Already the AM band is over-
crowded, and even under the most favor-
able circumstances it cannot be expected
that there will be any substantial increase
in the number of AM stations licensed.
If there is, it will be to the detriment of
the service delivered by existing stations.

The more reasonable and localized prop-
agation characteristics of the FM hand,
plus the fact that the desired signal need
be only a little stronger than potentially
interfering signals or disturbances, makes
possible a broadcasting system where
coverage areas will be the sume day and
night, and where many stations through-
out the United States may be placed on a
single broadcast channel. These same
factors make for improved clarity of re-
ception throughout the better defined,
consistent coverage areas.

Need for Adequate FM Allocation Facilities » So
much for the engincering potentialities of
FM broadecasting as contrasted with the
restrictive limitations inherent in AM.
Consider next the adequacey of the channel
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assignments provided for FM broadeast-
ing hy the regnlarly authorized licensing
body. We now have the use of 40 channels
Iving between 42 and 30 me. There is
available no tangible evidence to prove
that this is not the best place in the spee-
trum for FM, and there is plenty to prove
that it is. llowever, it is highly probable
that a wider band than that at present
available will be necessary to accommo-
date all legitimate applicants. This is evi-
denced by the fact that already in some
parts of the United States there are more
applications than can be granted in the
existing band. FM Broadcasters, Ine. is
alreddy on record with a request that more
FM channels adjacent to the existing
band be provided,

FCC FM Regulations « In 1940, FMBI and
those of us who firmly believe in the future
of FM submitted evidenee before the
Federal Comnnmications Commission in
support of . a recognition of this new
broadcast service and for the allocation of
a portion of the radio spectrum to it.
The FCC not only acted favorably bat
followed with the promulgation of a com-
plete and detailed set of rles, regulations
and operating standards. Let nus consider
some of their general characteristics.

The rules emphasize and define such
terms as Basic Trade Areas each of which
includes a Principal City, Limited Trade
Areas and other Cities, and finally Rural
Arcas. On the basis of these definitions,
the FCC rules provide for 3 classes of sta-
tions and channels:

(a) Class A Stations intended to
serve limited or basic trade areas and
located in or near cities of less than
25,000 population. To stations of this
class 6 FM channels are assigned.

(b) Class B Stations intended to
serve limited or basie trade areas and
located in or near cities of more than
23,000 population to which 22 channels
have been assigned,

(¢) Class € stations intended to
serve large rural and special service
arca stations to which 7 channels have
been assigned.

In addition, there are 5 channels in the
band assigned exclusively to stations in
the non-commerecial, educational category.

Note, if you please, that the classifica-
tion of channels as A, B, or C, that is
(A) small city, (B) large city, and (C)
rural area channels looks snspiciously like
the local, regional and ecleared channel
classification in the AM band. Also, it is
evident that a definite attempt has been
made to closely relate the coverage areas
of FM stations to economic areas of influ-
ence wherever that is possible. The phi-
losophy in back of the Rules is obviously
that upon which the American system of
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self-supporting  broadcasting has been
huilt. Idealistically, a close relationship
between economie areas of influence and
radio coverage arcas would he a good
thing. However, the extent to which thisis
possible will depend primarily upon the
laws of radio propagation and not upon
the laws of economics.

Further study of the Commission’s
Rules and Regulations shows emphasis
upon one other basic philosophy and this
is the thesis that, in general, all of the
FM stations in or near a specific eity
should, for competitive purposes, serve
substantially the same coverage area. 1
quote from the report of the Special
Engincering Committee of FMBIE on this
point:

“The provision establishing several
classes of stations prevents the licensing
of stations on such a basis that all of the
stations in a given locality serve the
same arca. By setting up different
classes of stations, the present rules in
effect establish several widely different
classes of stations, cach of which com-
petes with other stations in an area or
even adjacent areas thereby intensifying
competition in the matter of coverage
between stations of different classes.”

Obviously, either the Commission’s
philosophy with respeet to equality of
service from  different  stations in  the
same general locality or the Commission’s
rules must go by the board. The Rules
and  Regulations contradiet the basie
philosophy.

FMBI Comment On Use of Trade Areas » The
Special Engineering Committee of FMBI
has devoted a number of mectings to ex-
tended  discussion of the present FM
Rules and Regulations. Certain of this
Committee’s recommendations and com-
ments have already heen approved by the
Board of Directors of FMBI. The follow-
ing comments upon the use of trade arcas
as a basis for allocations are taken from
the Committee’s report :

Trade areas do not represent a practi-
cal basis of allocation for FM stations
because:

(1) Trade areas are not one and the
same for different commodities.

(2) Authorities do not agree as to the
boundaries of trade arcas.

(3) Trade arcas are often irregularly
shaped and the cities or prineipal city is
often located in one corner or on one
side of the area. In other words, there is
no direct relationship between the laws
of trade and the laws of propagation.

(4) Trade arcas change with time
because of changing methods of trans-
portation, road facilities and distribu-

(CONTINUED ON PAGE 23)
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5 MEN ERECT 90-FT. MAST IN 1 HOUR

This Mast, of Light-Weight Steel Tubing, Is Ideal for FM or Television Antenna

1E accompanying photographs tell, ina

picture story, how easily a 90-ft. steel
mast ean be erected without the need of
employing trained riggers.

Masts of the type illustrated are avail-
able in lengths of 25 to 200 ft. However,
the 90-ft. mast is shown because it is
particularly suited for a great many radio
applications, either on the ground or on
the roofs of buildings. It is ideal for carry-
ing an FM or television reeeiving antenna,
or the vertical radiator of an FM transmit-
ter.

The 90-ft. mast is furnished complete
with guy wires, anchors, base plate, boom,
and winch, as well as all necessary hard-
ware, weighing 750 Ibs. complete. The
mast comprises 10 sections ranging from
415 to 8Y4 ins. in diameter, and weighs 350
Ibs. Anchors far the guy wires should be
located 40 ft. from the base.

The first step in erecting the mast is
to lay out the anchors with respect to the
base. Each anchor carries a screw, by
means of which the anchor is literally

* President, Hareo Steel Construction Ch., lne.,
1180 E. Broad St., Elizabeth, N. I
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BY HAROLD COHEN*

threaded into the ground, as shown in Fig.
1. The anchors are then fitted with chains
to which the individual turnbuekles are
secured, Fig. 2.

Two purposes are served by the base,
Fig. 3. The part the workman is holding
takes the bottom seetion of the mast,
while the boom is fitted into the other
tube. In addition, a hinge is provided to
hold the mounting when the mast is swung
up into position.

Only 8 of the 10 mast sections are
assembled at first. The sections are tele-
scoped together, making a 2-ft. joint. Then
the tapered bars and wedges are inserted,
as in Fig. 4. The pull of the guy wires on
the wedges serves to make the joint
perinanently secure.

Fig. 5 shows how the wineh is driven
into the ground. This winch is furnished
with the mast, and can be left in position
in case it is necessary to lower the mast at
any future time.

In preparation for raising the mast, the
three sections of the boom are assembled
with the base, and the two bottom mast
sections are put in place, Fig. 6. At this
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point, guy wires are secured temporarily
to the anchor opposite the boom and to
the two anchors at the side. The fourth set
of guys are fastened to the end of the
boom, Fig. 7.

The latter guys must be adjusted care-
fully to keep the mast straight while the
boom is drawn down by the wineh, Fig. 8.

Fig. 9 shows the mast after the gays
have been finally adjusted, and the instal-
lation made permanent. The boom ean be
left in place, against the possibility that
there may be a reason for lowering the
mast later, or it can be removed and stored
away.

An important factor is the safety of
construction, because of the danger to life
or property in case of high winds. This
factor was carcfully considered in the
original design. This mast can withstand
wind veloeities of 125 MPH, and up to 100
MPH with a 34-in. coating of ice. Since 75
MDPH is considered hurricane veloeity,
this is an ample factor of safety under all
ordinary conditions.

The illustrations show a cross-arm at
the top which is supplied with the mast.
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RADIO HAS BEGOME A TECHNICAL SERVICE

Manufacturers’ Plans Must Recognize New Technical Problems Introduced by FM and Television

OT so many years ago, there

were a few engineers who knew
practically all there was to know
about all the aspects of radio. At
that time, there were also a few
servicemen  who knew  cnough
about home radio sets to install
and repair any type or model they
encountered.

Conditions have changed during
the last ten yvears, though, and at
an accelerated rate. Engineers have
become specialists. with great
knowledge of one section of a com-
plete instrument which may com-
bine FM and AM radio reception,
an automatic phonograph, and per-
haps television reception also. Fur-
thermore, many of our engineers
today have little time and interest
for other than their own sections of
the equipment, and most all of
them disregard entirely the prob-
lems of the men who must service
the product of their composite
efforts!

D.

The Forgotten Man % Thus, in the

vears immediately preceding PPearl Har-
bor, the work of the men who installed
and serviced sets equipped with FM and
television circuits and automatic phono-
graphs was becoming more and more com-
plex, and they were getting less and less
consideration and assistance. Yet upon
these men rested the responsibility for the
customers’ satisfaction, particularly with the
more expensive and elaborate models!

And that is not all the story. Prewar
discounts made ample allowance for the
cost to dealers of handling installation and
service work, and doing it in a way that
would satisly their customers. But they
couldn’t take care of this work because the
average dealer’s serviceman did not have
a sufficiently broad knowledge of his own,
nor was any opportunity afforded him to
learn the electrical or mechanical details
of new equipment. He didn’t even have
books from which he could dig out infor-
mation for himself.

As a result, rather than take the respon-
sibility for installation and service of
expensive models. there was a growing
tendency among dealers to offer a sub-
stantial discount in licu of service. Then,
if any serious trouble developed, the

*D. W. May, lac,, Farsw ,rth Distributor, 1 East
42nd Street, New York City.
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W. MAY, DEAN OF THE RADIO DISTRIBUTORS

dealer passed the responsibility to the
distributor.

Most distributors had factory-trained
servicemen who were at least familiar
with the models in their own line. They
had to have such men, hecause conditions
were getting so bad in many areas that
the only way distributors could hold their
dealers was to do much of this service work
for them.

There'll Be Some Changes  I'hings are going
to be different when civilian radio sales
start again. In the first place, manufac-
turers have learned some important
lessons from their military experience, and
the wise ones are going to apply these
lessons to their postwar plans.

In the second place, those distributors
whose ability and experience as merchan-
disers will warrant their continuing to
function in this capacity have known for a
long time that a number of things in the
radio picture needed correction. and they
are going to take advantage of the fresh
start to correct old abuses.

Lessons from Military Experience « Manufac-
turers have always recognized that in-
stallation and service instructions were
necessary accompaniments to each model
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they produced. With certain no-
table exceptions, however, most
of the instructions furnished were
so sketchy and inadequate that
they secmed intended to de-em-
phasize the subjects they were in-
tended to cover. In fact, they
might as well have stamped: **The
less said about installation and
maintenance, the better.” Fre-
quently models were modified but
no corresponding changes were
made in the instructions. Very
often instruetions were not avail-
able until months after new mod-
els were put on sale.

Upon conversion to military
production, it was something of a
disturbanee to have contracting
ofticers demand that instructions
accompany all equipment going
to the Armed Forees, and to have
government inspectors refuse to
release shipments before those in-
structions were produced! It was
a new idea to be asked: “What
good will the equipment be on the
battlefront if our men don’t know
how to set it up. use it. and keep it in
repair?”

Another kind of lesson has been taught
the manufacturers by their war experi-
ences. Efforts to cheapen civilian sets had
resulted in the use of designs and produc-
tion methods which made a great many
models so difficult, and hence so expensive,
to repair that dealers refused to try. If
they charged a profit on their work,
customers were indignant because the
price of the repair was disproportionately
high compared to the cost of the set itself.
Yet they would willingly pay as much for a
similar repair, which cost the dealer less to
make, on more expensive models!

The Army, Air Corps, and Navy had
different ideas about set designs in relation
to service. They said: *“No part shall be so
mounted or positioned that it will be
necessary to remove it in order to replace
another part.” What a difference from
civilian construction. Some manufacturers
are going to follow that policy in their new
civilian designs, and it will help service-
men so much that they will be glad to
modify their service charges accordingly.

Postwar Sales & Service * With the more
complicated circuits and mechanical con-
struction that are coming in FM, AM, and

FM Radio-Electronics Engineering
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television receivers and automatic phono-
graphs, it is fortunate that the industry
has had the war period to revise its meth-
ods and to work out new plans. I antici-
pate these changes in the factory-distrib-
utor-dealer-customer relationship:

1. The manufacturer will accept the
responsibility for the satisfactory per-
formance of his products when they reach
consuiners.

2. This will be accomplished by planned
instructions for dealers’ servicemen and
for consumers in the form of

3. Instruction courses for servicemen,
provided by the factory and arranged by
the distributors, supplemented with com-
plete and thorough instruction books
covering installation, home demonstra-
tion, service, and replacement parts. and

4. Consumer instruction booklets, in-
terestingly written and illustrated. that
will help set owners to appreciate and
enjoy the full quality of performance of
which the new instruments will be capable.

POSTWAR MERCHANDISING

HERE'S a tremendous amount of food

for thought in the ideas expressed by
D. W. (Winnie) May. Former Philco dis-
tributor for New Jersey, New York, and
New England, and with G.E. for the past
eight years until he recently resigned his
post as eastern regional manager of the
Electronics Department, his ideas reflect
a world of practical knowledge and ex-
perience in the distribution of radios, re-
frigerators, and household electrical
appliances and equipment.

In his opinion: "“The old methods
served their purpose in theirtime, but the
manufacturer or distributor who thinks
they are still good will never survive the
competition of postwar product ideas
and the new concepts of service to
consumers.'’

3. To assure the success of this plan, it
will be the responsibility of the distributor
to build his volume of sales not by selling
the greatest number of units to the largest

number of dealers possible, but to select
dealers who are able to merchandise and
service his line, and then to work with
them in close cobperation to build their
sales to maximum levels.

This does not apply, of course, to
cracker box radios sold on wrap-‘em-up-
and-carry-"em-home-and-don’t-ask-me-
for-service basis. But it does apply to the
new, high-quality FM, AM, phonograph
combinations and television receivers at
prices which will enable dealers to make
attractive profits through the application
of sound sales and service methods.

I don’t know that all the postwar lines
are going to be set up in this way, of
course. But if the many years I have spent
as a distributor of radios, refrigerators,
and associated merchandise have quali-
fied me to make a prediction, I am sure
that no line will be able to meet competi-
tion unless the products are supported by
a plan such as I have outlined, executed
with great thoroughness in every detail.

ENGINEERING PLANS

(CONTINUED FROM PAGE 19)
tion systems, and the changing influ-
ence of the cities themselves.

(5) In certain sections of the country
trade areas are so large that to begin to
cover them the FM stations must be of
extremely high power with very high
antennas, thereby involving a very
large and prohibitive investment. In
other densely populated areas, because
of the proximity of two or more large
cities, the individual trade areas become
so small that to assign the available
channels to cover only the restricted
areas involved will not utilize radio
facilities to their fullest extent.

Now, I think we must all recognize
that it is not too difficult to criticize a
tangible set of Rules and Regulations,
but it is quite another and more difficult
matter to make helpful suggestions for
improvement.

Summary of FMBI Recommendations * The
Board of Directors of FMBI has approved
the following recommendations of its
Special Engineering Committee:

L. It is recommended that the princi-
ple of allocation based upon assigning
service areas to station applications be
retained, but the rigid coupling of
service areas to trade areas be abandoned.

II. It is recommended that new
classification of channels if necessary
be made on a regional, rather than a
nation-wide, basis.

III. It is recommended that the use
of the dual terminology ‘‘High Fre-
quency Broadcast Stations” (as used
by the FCC). and “FM Broadcast
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FOR FM PROGRESS

Stations” (as more commonly used by
industry and public alike)} be discon-
tinued in favor of the use of only one
such  designation:  “FM  Broadcast
Stations,”

IV. It is recommended that in the
granting of licenses to FM broadcast
stations that the Commission take into
account such factors as:

(1) The natural coverage area which
the station would have been based upon
the proposed location, power, antenna
gain, and the laws of propagation for the
territory to be served.

(2) The ability of the station to de-
liver adequate service to the community
or communities the station is primarily
intended to serve.

(8) That, in licensing a station, the
Commission shall define the area
throughout which that station shall be
protected against interference from
other stations on the same channel.
even though the facilities to be origi-
nally installed do not provide for cover-
age of the ultimate arca.

V. It is recommended that the Com-
mission allow a period of commercial,
program and engineering development
to provide for normal growth before
requiring installation of facilities to
cover the ultimate area proposed, taking
into consideration that growth in
listener andience in different sections
will be at different rates.

Summary * The engineering potentialities
of FM broadcasting as yon can see are
practically unlimited. In contrast to the
limited opportunities for expansion in the

www americanradiohistorv com

AM band, we can have a large number of
FM stations with well defined coverage
areas which will be the same day and
night. When the original needs of FM
broadcasting were presented to the Fed-
eral Communications Commniission in
1940, adequate provision was made for it
in the allocation structure in so far as it
was possible to foresce the need at that
time. We have before us continued evi-
dence of the extent to which the Federal
Communications Commission and the
members of its Engineering Staff have
worked and are continually working
assiduously to guide the orderly develop-
ment of FM.

The final factor which will determine
the future of FM broadcasting will be the
value of the public service rendered by the
FM broadcasters themselves.

RAILWAY RADIO EXPERIMENTS

CCORDING to an announcement from
the Pennsylvania Railroad, tests have
been started on two-way radio communi-
cation for nse between trains and between
the locomotive and rear of the same train.
The initial installation is being tried
out on the Belvidere-Delaware Branch, a
67-mile stretch running along the eastern
bank of the Delaware River from Trenton
to Manunka Chunk, New Jersey. This is
an important freight link because its lines
serve New York and New England traffic.
No details of the equipment or the
manufacturer were disclosed by Penn-
svivania officials. The announcement
merely stated that the apparatus is in the
developmental stage, and that the use of
the radio telephone will be extended to
other parts of the system later.
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SPOT NEWS NOTES

N. Y. Philharmonic on FM: Since CBS released
network programs to FM stations, Colum-
bia’s own FM transmitter in New York
City has gone all out to do a fine job. In
fact, WABC-FM is now rated by some
listeners in first place for both audio qual-
ity and program content among the Fre-
quency Modulation stations in New York.

CBS is now giving listeners a special
treat by broadcasting the Sunday Phil-
harmonic Concerts from Carnegie Hall,
and is thercby winning many warm
friends. Switching from AM to FM, there
is 2 marked improvement in tone quality.
Going from FM to AM, some of the in-
struments actually disappear! We haven't
inquired, so that we may be mistaken, but
there is a definite impression at the re-
ceiving end that the same pickup and
monitoring are used for FM and AM.
There isn’t the dynamic volume range
that one would expect on FM reception.
However, we are grateful for the decided
improvement.

W. P. Hilliard: His appointment as general
manager of the radio division of Bendix
Aviation Corporation has been announced
by Ernest R. Breech, president. Hilliard,
whose own company in Chicago was
bought by Bendix when the radio division
was formed in 1936, has been director of
sales and engineering since that time. As
general manager, he succeeds Hugh Benet,
who will now take up a special assignment.
In the past eight years, radio personnel
has been increased from 600 to the present
complement of 7,800 workers at Red Bank,
N. J., and Baltimore, Md.

Reorganization: At a recent meeting of the
stockholders and directors of Universal
Microphone Company, Ltd., it was de-
cided to dissolve the corporation and to
reorganize as a partnership, under the
name Universal Microphone Company,
taking over the assets and liabilities of the
corporation. Management of the partner-
-ship will be under the direction of Janes
L. Fouch, president; Cecil L. Sly, vice
president and treasurer; Durwood D).
Allen, secretary.

LT. FRED HERGESHEIMER WINS THE DFC

LL Fred Hergesheimer: FM engineer and for-
mer member of Major Armstrong’s labo-
ratory staff is flying P-38’s on reconnais-
sance missions in the South West Pacific,
taking photographs of Jap installations.
To get pictures of the big Jap base at
Kavieng, he set a record for over-water
distance with a I’-88. e was awarded the
DFC for his successful completion of this
mission, made after heavy planes, sent out
for the purpose, had been badly shot up.

Radio Club of America: The oldest radio en-
gineering association, founded in 1909,
has announced the election of the follow-
ing officers for 1944: President, F. A.
Klingenschmitt, of Amy, Aceves & King,
Inc.; Vice President, O. James Morelock,
of Weston Electrical Instrument Corp.;
Treasurer, Joseph J. Stantley, of Conti-
nental Sales Company; Corresponding
Secretary, Milton B. Sleeper, publisher of
FM Radio-Electronics; Recording Secre-
tary, J. 1. Bose, enginecring assistant to

¢

PRODUCTION FACILITIES OF AMERICAN RADIO HARDWARE CQ., INC. HAVE BEEN CON-
SOLIDATED IN THIS NEW PLANT OF 60,000 SQ. FT. AT MT. VERNON, N. Y.
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Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

Major Armstrong at Columbia Univer-
sity.

Membership of the Radio Club of
America comprises many of the leading
engincers in the radio and television field,
and many new developments have been
announced for the first time in papers
delivered at its meetings. Inquiries con-
cerning Club activities and membership
should be addressed to 11 West 42nd
Strect, New York City.

Educational FM Agplications: By North Mich-
igan College of Education, State Board of
Education, Lansing, Mich.; The State
University of Iowa, Towa City, Iowa; and
the Board of Education of Newark, N. J.

J. Kelly Johnson: Appointed executive en-
gineer of Hammarlund Manufacturing
Company. In this capacity, he will be in
charge of all engineering activities, and
will direct a program of expansion already
under way. Johnson resigned recently as
chief of Production Section, Office of Pro-
curement and Material, Navy Depart-
ment. He has previously served as en-
gineer in charge of the Hazeltine Chicago
Laboratory, and chief engincer at Wells
Gardner. He received his degree in engi-
neering at Columbia University in 1927,

Television Stations: William B. Still, of the
Jamaica Radio & Television Company,
Jamaica, Long Island, N. Y., has applied
for a construction permit for a television
transmitter to operate on 66-72 me., with
250 watts power.

Allen B. du Mont Laboratories, Inc.,
New York City, have applied for a tele-
vision construction permit for a trans-
mitter to operate on 78-84 mc., with 1 kw.
aural and 4 kw. visual.

Industrial Tool & Disc Works, Inc.,
Minneapolis, Minn. has applied for a
television construction permit for a trans-
mitter to operate on 78-84 mc. with 3
kw. for aural and 5 kw. for visual.

Albuquerque Broadcasting Company,
Albuquerque, N. M., has applied for a
television construction permit for a trans-
mitter to operate on 50-56 mc.

Eau Claire, Wis.: Is the site of a new Western
Electric plant being set up to augment the
capacity of the Hawthorne Works in Chi-
cago. The new factory will be located in
Area 2 of the Eau Claire Ordnance Plant,
located midway between the cities of Eau
Claire and Chippewa Falls. Machinery is
being installed, and production will start
as soon as personnel can be trained.
(CONTINUED ON PAGE 57)
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NEWS PICTURE

AJOR EDWIN
STRONG and FCC Chairman James
Lawrence Fly at the FMBI Conference.
Said the Major: ‘“No matter how many
of his policies vou agree or disagree with,

HOWARD ARM-

February 194}

he brought about the allocation of 1940,
which permitted FM to get under way.
This, I think, is the greatest service to the
radio art that has ever come [rom the
Comnmission, for it solves the problem of
wavelengths for every city and town that
can support a station ™

Said the Chairman: “FM stands today
on the threshold of as tremendous a de-

velopment as did AM in the 1920's
perhaps a much greater development and
a faster rate of growth. . . . Let us not
manufacture the very transmitting and
particularly receiving equipment which
will destroy the great advantages of FM.
Let’s plan the optimum in terms of public
service made possible by this great
invention.”
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FIG. 16. PRODUCTION MODEL OF THE FINAL HIGH FREQUENCY SIGNAL GENERATOR DESIGN ANALYZED IN THIS PAPER

TAMING THE HIGH FREQUENCY SIGNAL GENERATOR

Analysis of Design Factors Involved in Generators of High Stability and Accuracy
BY JOHN M. VAN BEUREN and JERRY B. MINTER*

AN Y signal generator consists basically of

three units: 1) the oscillator which gen-
erates the RF carrier frequency, 2) the
power supply and modulator which sup-
ply the necessary operating potential and
modulation frequencies, and 8) the attenu-
ator, which serves to reduce the output
from the RF oscillator unit to the desired
value.

In this discussion we will take up first
the design considerations of the RF oscil-
lator. The primary requirements of a good
RF oscillator are: high stability of fre-
quency, coverage of a wide range of fre-
«quencies, accuracy of frequency calibra-
tion. low backlash in the tuning system.
and good amplitude modulation capabili-
ties, all combined with a minimum of
spurious frequency modulation.

Various difliculties arise in trying to ob-
tain this combination of features, and
there are various methods of overcoming
some of them. It must be horne in mind.
however, that all finished designs consist
of a series of compromises between the
ideal and what is possible to obtain,

* Caiel Research Engineer and Chief Engineer,
respectively, Measurements, Inc.. Boonton, N, 1. Re-
printed from the Proceedings of the Radio Club of
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Stability * Taking up the first of the con-
siderations involved, that of high stabil.
ity, good engineering practice dictates the
use of a stable oscillator circuit, coil and
condenser components that have extremely
stable characteristics, rugged mechanical
construetion, and last but not least, tubes
that give off a minimum of heat.

We are able to fulfill most of these re-
quirements with the exception of the last,
that of tube heating. While relatively little
power is required from the RF oscillator.
the dissipation of the tubes and resistors
involved cannot be held much below 3
watts in average cases. While this amount
of power seems small, it must be remem-
bered that ventilating facilities arc neces-
sarily extremely limited, dut to the fact
that the oscillator must be entirely en-
closed in a metal shield to prevent leakage.
ven 5 watts, under these conditions, can
cause a considerable rise in temperature of
the oscillator unit, with consequent ex-
pansion of component parts and frequency
shift. The use of negative temperature co-
cfficient compensating condensers natu-
rally suggests itself, but in practicc we
usually find that due to different rates of
licating of different parts and variations in
tuning capacity, the ultimate result of try-
ing to compensate usually turns out to be
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worse than the uncompensated generator.

Frequency Range * The second consideration
of a wide frequency coverage adds further
probleins which necessitate still more com-
promises. Most conventional generators
are tuned by means of varying the tank
capacity. In order to cover a reasonable
range on each tuning coil it is necessary to
use a fairly large variable condenser. In a
generator covering a total range of 100 ke.
to 30 mec.. the use of a condenser of around
350 mmfd. gives a reasonably good LC
ratio in the neighborhood of the broadcast
band. However, on the low frequency
ranges, around 100 ke., the tuning con-
denser is considerably smaller than it
should be for optimum operation. while at
30 me. the LC ratio becomes considerably
overbalanced on the capacity side.

The ideal situation would allow varying
of both L and C in a fixed ratio, but un-
fortunately this would complicate the
mechanical construction to a prohibitive
degree.

Accuracy of Calibration * The third considera-
tion. accuracy of calibration, brings in
many of the difficulties experienced in ob-
taining high iunitial stability. The cffects
of tube aging. gradual changes in the size

FM Radio-Electronics Engineering
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.

and shape of comnponent parts, all must be
eliminated as far as possible. Special care
must be taken in the selection of coil
forms, impregnating compounds, and wire
insulation to insure that age and constant
heat cycling do not cause mechanical
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FIG. 1. CONVENTIONAL LADDER-TYPE
ATTENUATOR DOES NOT REMAIN PURE
RESISTANCE AT HIGH FREQUENCIES

changes in the coils. We have experienced
considerable difficulty with low frequeney
coils in using silk insulated wire. Appar-
ently the silk deteriorates and causes a
change in the physical size of the coil
which in turn affects its induetance. We
have climinated most of this trouble by
the use of glass insulated wire in low
frequency coils.

The elimination of backlash from the
tuning system of the signal generator is a
study in itself. Our experience has been
that excellent results can be obtained with-
out the use of prohibitively expensive
component parts if care is taken to choose
first of all a design which is inherently
sturdy mechanically, and then to elimi-
nate all sources of excess friction from the
bearings and contact wipers of the variable
condenser.

Modulation # The subject of modulation

capability brings us first to the choice of

directly to an oscillator using amplitudes
up to 509,

In this case. of course, considerable
spurious frequency modulation is pro-
duced as a result of the amplitude modu-
lation. Where a master oscillator is used to
drive a modulated power amplifier, the
depth of modulation ean be increased to
1009, while still maintaining low envel-
ope distortion. Since the amplifier must
track accurately with the oscillator over
a wide frequency range, it is usually pref-
erable to employ a sereen grid type tube
as a modulated amplifier to avoid neu-
tralizing difficulties. Unfortunately screen
grid tubes possess a characteristic *‘knee™
on the modulation curve at the point
where the plate voltage approaches zero.
Consequently the envelope distortion rises
somewliat between 90 and 1009 modula-
tion. Another difficulty arises when modu-
lation at high aundio frequeneies is at-
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FIG. 4. PARALLEL RODS GANGED WITH VARI-
ABLE CONDENSER FORM RESONANT CIRCUIT

the method of modulation. Grid modula-
tion has been used on a modulated ampli-
fier, but is generally characterized by rela-
tively high envelope distortion. It is not
feasible to grid-modulate an oscillator di-
rect. I’late modulation has become gen-
erally the accepted method, as it produces
the lowest distortion of any workable sys-
tem. Plate modulation can be applied
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FIG. 2. ELECTRICAL EQUIVALENT OF ONE
STEP OF CONVENTIONAL ATTENUATOR

tempted at low carrier frequencies. The
fly-wheel effect of the tuned amplifier tank
makes it impossible to obtain considerable
depth of modulation at the higher audio
frequencies, unless the tuned circuit is
heavily loaded with resistance to spoil the
Q of the circuit. YWhen this is done heavier
modulation may be employed, but in turn
the RF harmonics rise to a considerable
value.

The consideration of spurious frequency
modulation is an important one. The di-
rect modulation of an oscillator is ideal
from the standpoint of simplicity. but
very often it is necessary to modulate
at depths greater than 509, and, in certain
types of measurements. frequency modu-
lation cannot be tolerated. This leads us to
the use of a master oscillator and modu-
lated power amplifier. The MOPA is cer-
tainly superior in practically all electrical
characteristics but, unfortunately. is many
times more complex and difficult to adjust
than the simple oscillator. In the case of a
UHF signal generator operating at hun-
dreds of megacycles. this problem be-
comes even more difficult, and a really
successful instrument has not yet been de-
veloped. The design of ultra-high fre-
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quency oscillators involves many different
problems from that of medium frequency
generator, and ‘a typical example will be
discussed later in this paper.

Power Supply x The power supply and mod-
ulation equipment of most generators are
of conventional electrieal and mechanical
design. and present few unusual problems
to the engineer. Consequently we will pass
on to the discussion of the attenuator,
which might be termed the heart of any
signal gencrator.

Attenuator » The most coinmonly used type
of attenuator consists of several resistance
pads connected in a ladder arrangement as
shown in Fig. 1. This is the conventional
picture of an attenuator. with series and
shunt resistors connected in the usual
manner. If resistances would only remain
pure resistances at high frequencies, every-
thing would be well. and the design of
attenuators would present no particular
problem. Unfortunately, this is almost
never the case at frequencies above a few
megaeyeles.

The actual electrical equivalent circuit
of a single step of a conventional attenu-
ator is shown in Fig. 2. Here we see that
each resistor contains a certain amount
of distributed inductance as well as some
shunting capacity. At high frequencies,
the distributed inductance forins a sub-
stantial impedance and can seriously up-
set the attenuation ratio of the step. This
can be corrected by adjusting the amount
of inductance in each resistor. For ex-
ample, if the resistance ratio at DC is 9
to 1, at high frequencies the inductance of
the series arm would have to be 9 times
that of the shunt arm in order to main-

FIG.3. ILLUSTRATING MUTUAL INDUCTANCE
BETWEEN ELEMENTS OF ATTENUATOR

tain a correct ratio. This can be done but
the process is clumsy, and due to the added
inductance, the characteristic impedance
of the attenuator will rise considerably.
A much more satisfactory method is to
climinate as far as possible the inherent
inductance of the resistors.

This can be done by using non-inductive
carbon resistors and surrounding them by
a close-fitting metal shell. which tends to
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FIG. 6. THE COMPLETE OSCILLATOR ASSEMBLY, WITH ONE SIDE FLATE REMOVED. THE
MAIN SHORTING CONTACTS ARE STATIONARY, WHILE THE UNIT IS ROTATED

short-circuit the inherent inductance of
the resistor. Much the same situation ap-
plies to the shunting effect of the capacity
of the resistors. This also can be compen-
sated by adjusting the ratios of shunting
capacity, but we have found that by using
a low characteristic impedance attenuator,
capacity effects even at several hundred
megacycles are negligible.

Self-inductive and capacitative effects
become a minor consideration, however,
when compared to the real stumbling block
of most attenuator design, the effect of
mutual inductance between the various
steps of the attenuator. This situation is
shown in Fig. 3. The effect of this mutual
coupling hetween steps of the attenuator
can be so serious that at a frequency of 50
me. an uushielded attenuator designed to
give an overall attenuation of 120 db may
actually give less than 20 db.

Therefore, the greatest care must be
taken in the individual shielding of each
step in order to prevent such interaction
from taking place. It requires considerable
study and experience to design an attenua-
tor that is free from mutual inductance
effects at frequencies above 100 me. How-
ever, by careful design and placement of
parts, it can be accomplished.

Design Details * Having discussed some of
the basic problems of signal generator
design, let us now follow the incorporation
of these concepts into the actual design of
a high frequency standard signal generator.
We undertook the design of this instru-
ment because a considerable need has been
felt for an instrument to operate in the
neighborhood of 400 mc. and also we were
much interested in finding out what could
be done toward attaining an accurate
voltage source at these frequencies.

28

We recognized from the start that a
great deal of conventional practice and
design would probably have to be aban-
doned. However, we decided to see just
what eould or could not be retained, and
just how much we would have to depart
froon what might be termed lower-fre-
quency design. As it turned out, many of
the things which we thought would present
almost insuperable difficulties proved in
practice to have very litile to do with the

successful operation of the instrument, and
many things which we thought would pre-
sent no difficulties formed the basis for
most of the headaches.

However, the conclusion to be drawn
from all thisis that a great deal of conven-
tional engineering design can be used at
high frequency, provided that care is
taken to think through the effect that
higher frequencies have on the various
circuit parameters.

Now to take up the design of the gen-
erator. The first thing was to set up de-
sirable specifications. They were as fol-
lows:

FrEQUENCY RANGE:
greater if possible.
Outrur VOLTAGE: 1 microvolt to at least
100,000 microvolts.

Ovutpur IMPEDANCE: to be as low as pos-
sible.

ATTENUATOR: resistance type, balanced to
ground.

The reason for some of these specifica-
tions may not be clear at first glance.
Considerable discussion has arisen as to
what is the optimum output impedance
for a signal generator.

Since the ideal voltage source has zero
impedance, we felt that the lower the out-
put impedance, the better. While a great
deal of work done is on 72-ohm transmis-
sion lines, it is extremely useful to be able
to feed the output of the generator into
the grid of a tube or other capacitative
device. In the event that the output im-

50 to 400 mc.,

FIG. 5. RESONANT CIRCUIT COMPRISING PARALLEL RODS, CONDENSER PLATES, AND
OSCILLATOR TUBE, AT RIGHT, DESIGNED AS A ROTATABLE MECHANICAL ASSEMBLY
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pedance of the generator is 70 ohms or
more, the capacitative reactance of the
grid is often low enough at high frequen-
cies to upset seriously the termination of
the output line. As a low impedance out-
put can be used quite readily into a 70-
ohin line, we felt that for all-around use
the low impedance is the most practical.

FIG.7.VARIABLE COUPLING LOOP IS ADJUSTED BY MEANS
OF CONTROL GEARED TO THE HOLLOW SHAFT

We chose the resistance type attenuator
in preference to others mainly because it
is the type with which wehave had most ex-
perience and, also, we were curious to know
whether such an attenuator would work at
frequencies as high as 400 mc. As a great
deal of work is done on balanced systems,
we decided to make it of the balanced type.

Having set up a desirable set of specifi-
cations, the next step was to try to put
them into an instrument. The first consid-
eration was, of course, to gencrate the
necessary radio frequencies. A number of
circuits were considered with the idea of
having as stable an oscillator as possible.
This pretty much ruled out lump circuit
constants, and indicated the use of a reso-
nant transmission linc of some sort for the
frequency deterinining element. The first
type considered was a coaxial line which
has the advantages of a low radiated field
and a high (J. An experimental oscillator
was built along these lines. It seemed to
operate quite well at the higher frequen-
cies, but in order to reach a reasonable
lower frequency limit, the physical size
became relatively tremendous, unless ca-
pacity loading was added to redice the
low-frequency limit. A great deal of diffi-
culty was experienced in trying to make a
satisfactory co-axial type oscillator which
could be loaded with capacity. So this type
was finally abandoned in preference for the
parallel rod (balanced line) type.

Upon further experimentation it was
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found that the parallel rod oscillator
seemed to have many advantages for use
in a signal generator. The oscillator could
easily be loaded with capacity to reach a
reasonably low frequency, while kecping
physical size well within bounds. A pair of
rods about 18 ins. long with approxi-
mately 30 mmfd. of capacity would give
a low limit somewhere
around 30 me. In order to
cover the complete range
of 50 to 400 c., cither
several ranges of capacity
load would have to be em-
ployed or a variable con-
denser would have to be
used. In order to maintain
a fairly constant output and
avoid difficulties in range
changing, it was decided to
try variable capacity plus
a variable length line to
cover the whole frequency
range without a switching.

The fundamental circuit
is shown in Fig. 4. The
parallel rods which form
the resonant circuit have a
shorting slider whose posi-
tion can be varied. A ganged
variable condenser is con-
nected at the open end of
the line, which is varied in conjunction
with the slider. The grid of the oscillator
tube is connected through a blocking
condenser to one of the rods. The grid
leak is returncd to the cathode. For
the sake of simplicity it was decided to
ground the B 4+, and connect the plate
directly to the other rod. The resistor in
the cathode lead was found to improve
general operation.

Having determined on a suitable oscil-
lator the next problem was to adapt it toa
suitable mechanical design. There are two
main actions to be accomplished in vary-
ing the frequency. The position of the
shorting slider must be varied in combina-
tion with the variable loading capacity.
It was also found necessary to short the
unused portion of the pardllel rods at high
frequencics, as the section behind the slider
would tend to resonate as a half-wave line,
causing serious dead spots. The first de-
sign considered was a lead screw to vary
the position of the slider, connected to a
gear train which rotated the variable con-
denser. The difficultics involved in such a
design were vast, as the mechanical com-
plexity assumed nightmarish proportions
when we tried to gang together the afore-
mentioned lead serew and gear train to
some wmeans for shorting the unused por-
tion of the line. In addition to the mechan-
ical difficulties, the physical size was also
rather large. So, in order to conserve
space, we tricd rolling up the parallel rods
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TO
ATTENUATOR

FI1G.8. VOLTMETER COMPRISING UHF DIODE
ACROSS BALANCED TRANSMISSION LINE

in a circular shape and having the shorting
slider, on an arm, travel around in an arc.

We finally found that if we used the
circular-shaped rods, and moved the rods
instead of the slider, all three operations
of varying the length, the capacity, and
shorting the unused portion of the line
could be done very simply with only one
moving part. The type of assembly which
evolved from this idea is shown in Fig. 5.
The parallel rods are bent into three-
fourths of a circle and mounted on insulat-
ing discs. The oscillator tube is mounted
on the dises and rotates with them. A set
of condenser plates is attached to the open
end of cach rod for adding eapacity. The
clips spaced along the length of the line
are used to short the unused portion.

Fig. 6 shows the complete oscillator as-

TO

VTVM
OPEN ONLY
f_ ONIOK ¥
s v.quv—f
ili :E == :E | xIOK
| ] MW Iy | l
= P e I = XK
I S |
P |
i = 3z
| AT AW I
W3 L % I o
| | AMA i WA
I S _L > I x]
| O D
) YWY AV
i 4 } |
[ . |
i Tl i
_rl | S=<
‘0 - 2 | 'j_
4 >
VWA N

FIG.9. DIAGRAM OF THE BALANCED LADDER-
TYPE ATTENUATOR FINALLY SELECTED
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F1G.10. CLOSE-UP OF ATTENUATOR MOUNT-
ING, VT VOLTMETER, AND DC AMPLIFIER

sembly with one side plate removed. The
rotor unit turns on its axle, and the main
shorting contact, which controls the length
of the line, is held stationary. Conse-
quently. as the rotor revolves the length of
the line is varied. As the length of the line
mcreases, the condenser plates attached
to the rotor mesh with the stator plates
which are held on a series of studs. These
stator plates are so shaped that, as the
length of line increases. the rotor plates
mesh deeper and deeper with them, thus
adding considerable capacity loading.
Now, if we turn the rotor counter-clock-
wise, the active length of the line decreases
and the inactive length increases. As men-
tioned before, the inactive portion tends to
resonate as a closed half-wave length of
the line at the higher frequencies, and it is
necessary to short it at frequent intervals
to prevent dead spots. The elips which are
spaced along the line perform this funetion
by shorting on a stationary strip at the
proper time. .\ pair of these clips can be
seen just heginning to short in Fig. 5.
These clips continue to slide along the
stationary shorting strip, keeping the in-
active portion broken up into short
sections and preventing resonances in
the working range. Thus the three opera-
tions of varying the length of the line,
varying the capacity loading, and short-
ing the unused portion of the line are all
accomplished with the single movement
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of the rotor. This proved very satisfactory.

Having designed the means for generat-
ing the required range of radio frequency,
the next problem was to get it to the
attenuator. This involved some sort of
pick-up loop system and a means of con-
trolling the voltage into the attenuator
over a 10 to 1 range. A eonventional pick-
up loop and slide wire were tried and
proved very unsatisfactory, hecause the
relatively large inductance of the slide
wire caused it to resonate in the working
range. We assumed that in order to avoid
excessive frequency reaction when the
fine output control was varied. a relatively
constant load would have to be presented
to the oscillating circuit,

Various systems of slide wires, capacity
and resistance devices were tried and found
sadly wanting: and in desperation we
turned to a simple variable coupling loop.
Surprisingly enough, this worked very
well, and caused less frequeney reaction
when varied than any of the systems pre-
viously tried. A mechanical design was
then worked out as shown in Fig. 7. The
coupling loop is mounted at the end of a
T branch of a hollow cepper tube. From
the coupling loop leads run inside the
tube, spaced by polvstyrene beads, to
form a balanced transmission line of ap-
proximately 150 ohms surge impedance.
The beads are slightly smaller than the in-
side diameter of the copper tube, and the
wires forming the transmission line are
flexible so that the line can twist freely
instde the tube, The tube is supported by
mounting blocks, one of which ean be seen
in the picture. and can be rotated in its
mounting. This causes the pick-up coil to

approach or move away from the main
shorting contact, which is the point of
maximumn current. In this way, the cou-
pling is varied and the voltage at the end
of the line is varied with a minimum of
complexity. The coupling at the high fre-
quencies between the tank circuit and the
loop increased greatly and we found it
necessary to supply a small copper shield
for the loop to retire into. Without this
shield only approximately a 3 to 1 maxi-
mum-to-minimum voltage was obtainable.

Upon leaving the RE unit, the trans-
mission line from the loop enters the at-
tenuator system proper where the vacuum
tube voltmeter is located, The voltmeter
consists of a special ultra-high frequency
diode connected directly across the bal-
anced transmission line as shown in Fig. 8.
The maximum voltage that can be de-
veloped across the line over the whole fre-
quency range is approximately 1 volt and,
as we wished to vary this over a 10 to 1
range. it was necessary to be able to read
accurately on a meter 1/10 volt across the
Iime. If two diodes were used with one
plate connected to cach side of the line,
and the cathodes grounded, this would
give only .03 volts per diode at the mini-
mum position, and this was found too
small for satisfactory indication. There-
fore, a special diode with low cathode-to-
lieater capacity was used and placed di-
rectly across the line. This gave very satis-
factory indication with the 1/10 point
oceurring at approximately 49 of full
scale on an expanded scale meter. In this
case, the diode is used as an essential pure
voltage source, the current to operate the
meter being supplied by a balanced DC

FI1G. 11. COMPLETE SET OF SERIES AND SHUNT RESISTORS MOUNTED WITH THEIR SILVER
LEAF SPRINGS FOR GROUNDING THE SWITCH DRUM ILLUSTRATED IN FIG. 12

wwWw americanradiohistorvy com

FM Radio-Electronies Engineering

LAN


www.americanradiohistory.com

FIG. 12. DRUM SWITCH WITH BLADES WHICH ENGAGE THE ATTENUATOR CONTACTS.
THE SWITCH HAS 6 SECTIONS OF BALANCED TRANSMISSION LINE OF DIFFERENT LENGTHS

amplifier of high stability. When used as a
voltage source only, even these extremely
non-uniform experimental diodes are quite
satisfactory and follow a predetermined
calibration curve very closely.

From the vacuum tube voltineter the
voltage continues into the attenuator, the
diagram of which is shown in Fig. 9. The
attenuator has six steps of 10-to-1 ratios
and is of the balanced ladder type, having
a characteristic impedance of 75 oluns per
side. The voltage is picked off from the
desired attenuator step and transferred to
the output cables in 2 manner which will be
described later. A view of the attenuator,
vacuum tube voltmeter, and DC amplifier
is shown in Fig. 10. The voltage from the
RF unit emerges from the transmission
line at the upper right hand side, goes
through a junction box, and descends into
the attenuator shield where it is measured
by the Jiode.

Below the shelf on which the diode is
located, the attenuator resistors them-
selves are arranged. The series resistors
run vertically downwards between the
two side bars, while the shunts extend
through holes in the panel and terminate
on the front of the pancl. The junctions of
the shunt and series arms are connected
to the small silver plated clips which are
mounted on the bakelite strips. The pairs
of series and shunt resistors of the balanced
system are placed close together so that
stray inductive and capacitative effects
tend to cancel out. The junctions of the six
attenuator steps are brought out to the top
six sets of contacts. The bottom set of con-
tacts are conneeted to the output cable
system on the front panel. The small silver
leaf springs shown arc for grounding the
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switching drum which will be described.
Fig. 11 shows a complete set of series and
shunt resistors soldered to their contact
strips. In operation. the resistors are al-
most completely surrounded by metal
which largely eliminates both sell and
mutual inductance cffects, making it pos-
sible to operate the attenuator at high
frequencies.

The problem of connecting the various
attenuator steps to the output cable sys-
tem proved very difficult. We felt that in
order to avoid serious errors from voltage
step-up and reflections, all RF voltages in
the attenuator system must be ecarried in
properly terminated lines. The difficulty
to be overcome was the design of a trans-
mission line of constant impedance so that
when the bottom end was conneeted to
the output cable system, the length of the
line could be changed to contact the de-
sired attenuator step. This was finally
solved by the design of the drum switeh
shown in Fig. 12, The drum consists es-
sentially of six seetions of balanced trans-
mission line of different lengths, arranged
in cyhindrical form, with the sections of
line running parallel to the axis of the
eylinder. One end of all the sections of line
lies in a plane at the bottom of the dram.
and connecets to the output cable system in
turn. The upper ends of the sections lie
at various points along the drum, and by
rotating the drum parallel to the attenua-
tor, the various lengths of line are switched
in between the output cable contact and
the desired attenuator step contact.

In this way the voltage is transferred
from each attenuator step to the output
cable in a properly terminated line. The
arrangement can be seen installed in place
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in Fig. 13. Upon leaving the attenuator,
the output voltage enters a pair of 3-ft.
flexible transmission lines. At the outer
end of these lines is a terminal box con-
taining the proper terminating resistors to
avoid reflections in the output cable. As
the entire attenuator and output system is
of balanced design, both mechanieally and
clectrically, the ground currents which are
often a serious source of trouble in single-
ended attenuators cancel. Sinee all volt-
ages are carried in properly termimated
lines, reflection diflicuitics are avoided and
the attenuator system works with remark-
able success at 400 me.

The modulation and power supply unit
is of conventional mechanical and electri-
-l design. Both a positive and negative
supply are needed, the positive to furnish
plate voltage for the modulator and audio
oscitlator, and the negative to supply the
necessary — 130 volts for the RF oscil-
lator. A small rectifier and filter system
provide 6 volts DC for the heater of the
RF oscillator tube. This largely eliminates
hum modulation at the high frequencies
and makes for a clean note at 400 me.
A primary line voltage regulator main-
tains constant AC input voltage to the
generator at all times.

In the design of the signal generator,
leakage is an important factor, and filters
must be provided to climinate stray RF
from the voltage supply leads. The com-

FIG. 13. ASSEMBLY OF ATTENUATOR AND
SWITCH ELEMENTSSHOWN IN FIGS.11 AND 12
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RCA pioneered the development of electronic television.

RCA engineers developed the Iconoscope, the Kinescope and the
Orthicon, as well as circuits for their use.

NBC, a member of the RCA family, operates a commercial television
station which has pioneered program development—a station whose
programs are rebroadcast by other stations.

RCA had developed a full line of commercial television transmitting
equipment before the war and had offered it to broadcasters.

RCA is now utilizing its engineering experience by building for the
armed forces a large quantity of electronic equipment,

RCA will be prepared to offer for postwar service a full line of new and
improved television equipment, including studio equipment, film equip-
ment, portable equipment, relay equipment, studio-transmitter-link
equipment, and, of course, audio and video transmitters.

RCA BROADCAST EQUIPMENT

~ RADIO CORPORATION OF AMERICA
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RCA installations now in operation

The de luxe-type installation shown below is
one of several RCA Television Transmitters

installed before the war:

All of these installations are standard trans-
mitter models, designed and constructed to
broadcast specifications and installed for regu-

lar television stations.

They are in addition to a number of experi-
mental and relay-type television installations
made by RCA as part of its own television
development program.

RCA’s experience in this field is unequaled.

De luxe televisior installation
inclucing audio and video
transmitters of matching design.
Note urified froni-type comstruction
and styling sirr’lar to that of RCA
de lixe transmitters fo- AM and
FM broadcasting.
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ponent parts of the filter system are shown
in Fig. 14. The choke is wound edgewise
on a paper tube form. This construction
was chosen to reduce capacity between the
input and output leads. The associated
condenser is of the strap type, having ex-
tremely low inductance to ground. In this
condenser the “hot” plate runs directly
through the surrounding grounded plate,
making an extremely effective by-pass at
high frequencies.

The oscillator unit and attenuator are
carefully shielded by means of copper
shields which completely surround the re-
spective units. The overall shielding is ac-
complished by the metal case. Shafts ex-
posed to RF fields are carefully insulated
and grounded to prevent their carrying
stray voltages outside the case.

A general back view of the experimental
model of this generator is shown in Fig. 15.
The power supply and modulation equip-
ment are located on the right hand side
and above them can be seen the back of
the percentage modulation meter. Be-
tween the power supply and the RF unit
are located the filters. The chokes are lo-
cated in aluminum shield cans and the
filter condensers are tied down directly
on the front panel. The tuning motor is
located on the side of the RF unit. Since
the main tuning dial of the generator
makes some 60 revolutions, the tuning
motor saves a good deal of work for the

. q_?';:

T A

FIG. 14. ACTUAL SIZE OF THE RF FILTER
CHOKE AND CONDENSER IN SUPPLY LEADS

operator. To the left of the RF unit can be
seen the pick-up loop support, the tube
which carries the RF from the oscillator
ta the attenuator. The bevel gear, con-
trolling the position of the pick-up loop,
is just to the left of the RF unit. The at-
tenuator and DC amplifier have been de-
scribed before. A shield is supplied around
the output meter to prevent any stray
leakage from it.

A front view of the instrument is shown
in Fig. 16. The modulation controls, line
switch, pilot light, and binding posts for
external modulation are at the left. In the
center is the main tuning dial and above it
the calibratien dial. The two push buttons

= TN

below the dial cover control the tuning
motor. To the right of the dial cover is
the fine output adjustment knob. Control
of this varies the reading of the output
meter, the reading of which is multiplied
by the indicated factor of the attenuator
dial. The output cables plug into the side
of the attenuator cover and can be re-
moved for convenience.

A few words as to the methods of test-
ing this instrument may be of interest. The
attenuator ratios are, of course, one of the
most important features of the generator.
They are checked as follows: The output
is turned up full and a vacuum tube volt-
meter is placed across the output termi-
nals and the calibration of the output
meter adjusted until 1/10 volt appcars
from each output terminal to ground. Then
a receiver whose second detector output
voltage has been calibrated in a 10-to-1
ratio is attached to the generator. The
attenuator multiplier is then reduced
from X 10K to X 1K and the output of
the latter voltage is checked. Then the
gain of the receiver is increased until the
second detector output voltage is again
.1 volt, upon which the generator attenu-
ator is moved down another step and the
output voltage again checked. This pro-
cedure is followed for each step on each
side of the attenuator at 50, 100, 200,
300, and 400 mc., to make sure that no

(CONTINUED ON PAGE 63)

A N W SR YO TR T

FIG. 15. REAR VIEW OF THE DEVELOPMENT MODEL. POWER SUPPLY AND MODULATOR ARE MOUNTED ON A SEPARATE CHASSIS
AT THE RIGHT, WITH THE MODULATION METER ABOVE. MOTOR DRIVE FOR TUNING IS AT RIGHT OF THE ROTOR
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Their hobby is rudi;‘t'oo...

These are the leaders of science and communications. They
are professionals in what has become a most vital element of
modern civilization . . . radio communications and the science
of electronics. Some of them wear the uniforms of top rank-
ing military officers because we are engaged in war. Others
remain civilians as doctors of science . . . the leaders of radio,
electronic and electrical industries which are amazing the
world through their achievements. Achievements which not
only aid in war but which are creating the new era of indus-
try to follow. They are the great men of today . . . they will
be still greater tomorrow . .. and they are radio amateurs.
Eimac tubes are leaders too. First choice of these leading
engineers . . . first in the  Ey150 the leaders to
new developments in
radio. They are first with
radio amateurs too,
which is no coincidence.

(S, -

-

EITE['M((U[[OUGH, IN(., 794 San Mateo Ave., SAN BRUNO, CALIF. . Plonts located ot San Brumo, California and Solt Lake City, Utah
Export Agents: FRAZAR & HANSEN - 301 Clay Street - San Francisco, California, U. S. A.

wwwW americanradiohistorv com


www.americanradiohistory.com

opportunity to carry out a constructive
program of institutional advertising on the
subject of FM. That was done and is being
continued in both transmitter and receiver
advertising.

We produced a 16-mm. colored talking
motion picture film explaining FM and
comparing it to AM. The film, inciden-
tally, was selected as one of the ten best
industrial educational films that year.
It is almost completely devoid of adver-
tising and can be borrowed without charge
by the broadcasters from the nearest
General Electric district office.

We are sponsoring a news program on
many of the AM stations and a high per-
centage of the announcements are de-
voted to FM. As a token of our continued
interest in FM, we are sponsoring pro-
grams with practically all FM stations
accepting commercial programs,

As far as we are concerned, this has not
been a deliberate academic promotion of
FM. In saying that, I refer to the recent
statement by one of the broadcasters that
FM has had one of the outstanding pro-
motions of the decade. I believe it is one
of the outstanding achievements of the
decade and, in fact, the only major im-
provement since broadcasting began. Our
publicity and radio programs have been
sincere efforts on our part to prepare you,
the public, and ourselves for the inevi-
table trend toward FM.

The transition period from wartime to
peacetime production cannot be accom-
plished without shrinking pains. We, like
many other manufacturers, must face
that, but General Electric has taken steps
to smooth out the transition insofar as
possible. Here again, I believe we have
been constructive. A few months ago,
our publication Radio Broadcasting Post
War and our Equipment Reservation Plan
were announced, and copies mailed to all
broadcast stations. We attempted in the

book to forecast the three big changes in-

broadcasting:

1. Hundreds of FM stations will be
built.

2. Many AM stations will modernize —
others will switch to FM.

8. Television will grow into an im-
portant separate broadcasting enterprise.

Your presence here is an indication of
the increasing interest in FM. With such
impetus, continued rapid growth is as-
sured. It seems reasonable that FM will
eventually supplant all local, most of the
regional, and some high-power AM sta-
tions. It would give the public FM and
better AM reception. The present AM
band would be cleaned up, making more
clear channels available for more high-
power stations. Possibly in the future we
can have super power, 500-kw. AM sta-
tions for long range coverage. At this
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point I should say that a large master
FM station with a group of satellite sta-
tions or locally owned affiliate stations
has far greater coverage possibilities than
any high power station in the eastern or
western parts of the United States.

A few months ago, I stuck my neck out
and predicted 500 FM stations and 750
AM stations five years after the war. To
complete the prediction, 100 television
stations and 50 international stations.
True, this is only one prediction, but it
is based upon our analysis of the trends
and with some thought about the cco-
nomies,

Our equipment reservation plan has
been well received all over the country
and it has created interest in Canada,
Central and South America. Many sta-
tions have signed up and we expect many
more. This information will permit in-
telligent planning of postwar production.

To give you some idea of our expanded
facilities, we are now shipping each day
in dollar volume of war goods, an amount
equal to the total of reservations we
expect to book. You will note that no
vital statistics are disclosed in this state-
ment!

Our plans for the future are very defi-
nite. We intend to manufacture and offer
for sale a complete line of FM transmitting
equipment from microphone to antenna
and, in addition, medium and high-power
AM transmitters both conventional and
international. Work on these lines will
be started as soon as our engineers are
released from war work. Manufacturing
will start as soon as we are authorized to
produce transmitting equipment for com-
mercial use.

In the meantime, we have a large
amount of information which we believe
will help you with your FM and AM
postwar plans. We will furnish it gladly
upon request. And you are welcome to
visit us at Schenectady.

Chief Engineer,
G' B' J["'I'IFFE’ RCA Victor Divi-
sion, Radio Corporation of America: For
many years, RCA has had a very consid-
crable interest in the technical develop-
ment of FM. Research has been carried
forward in RCA Laboratories on specific
FM circuits, propagation characteristics
of very high frequencics used in FM, and
on component elements required for FM
broadeasting. Typical of the important
contributions made by RCA engineers
are the Seccley discriminator and the
Crosby FM transmitter, which are ex-
tensively employed hoth by our com-
pany and by others. In addition, RCA
antennas have enabled FM broadcasters
to obtain highly efficient coverage of
service areas. The wealth of data on wave
propagation obtained by RCA and NBC
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has helped engineers of the government
and industry to make predictions of the
service areas of FM stations. RCA’s re-
search work on FM is continuing, but
most of a confidential nature.

Prior to the war, RCA had developed
and was ready to put into application
some novel FM circuits. We expect to in-
corporate these circuits in apparatus pro-
duced in the postwar period. We man-
ufactured and supplied FM broadcast
transmitters prior to the war. Equipment
was installed then and is now operating
in such cities as New York, Philadelphia,
Detroit and San Francisco. As soon as
civilian production is resumed, we plan
to offer for sale a complete line of FM
transmitters. These transmitters will have
the power ratings required by the industry
and will follow the general trend of our
previous models except for the inclusion
of new circuit features and mechanical
simplifications. These transmitters will
meet all the technical requirements of the
FCC for frequency stability, freedom from
distortion, and other characteristics that
insure good and reliable service. In the
postwar period, all RCA standard broad-
cast audio eqnipment will meet the pres-
ent standards of fidelity for FM and,
consequently, all standard equipment will
be suited for use with FM transmitters,

RCA has produced test and monitoring
equipment required by FM stations and
we expect to continue to offer this ap-
paratus for sale. RCA plans also to supply
FM antennas suitable for use on steel
towers or existing structural supports.
RCA will be able to furnish studio-trans-
mitter link-circuit equipment and acces-
sories. In fact, we plan to be in the same
position as we have been in the AM broad-
casting field; that is, we will offer a com-
plete and codrdinated line of studio, trans-
mitter and accessory equipment. We ex-
pect to codperate with stations and with
their consulting engineers in equipment
and installation problems,

With respect to the other portion of the
FM system in which the public is in-
terested — the receivers — as one of the
larger producers of home radio sets, we
expect to offer for sale to the public FM
receivers of high quality design at reason-
able prices. We expect that these sets will
do full justice to the FM programs.

In summary, RCA’s policy with regard
to transmitting equipment and receiving
sets is simple and clear. We intend to
design, manufacture and sell the types of
apparatus for which a need exists and
which the public wants. As broadcasters,
you are keenly aware of the importance of
satisfying public demands. The success of
the American broadcasting system is evi-
dence of how well you have done this.
We intend to use our background of

(CONTINUED ON PAGE 38)
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FMBI CONFERENGE FEATURES GOORDINATED ACTION

(CONTINUED FROM PAGE 14)
experience in the broadcast transmitter
and recciver fields, plus our engineering
facilities, to provide the type of equip-
ment the broadcasters need to satisfy the
requirements of their listeners and the
lieensing authority.

CHARLES SREBROFF, &rcxitcn

! Radio Engi-
neering Laboratories, Inc.: REL is the
pioneer manufacturer of FM broadcast
transmitters. having closely collaborated
with Major Edwin H. Armstrong in the
construction of Radio Station W2XMN,
Alpine, New Jersey. The total output of
all the REL transmitters now in opera-
tion today is 242,000 watts. This repre-
sents the power fed to the antenna
systems.

It is the intention of REL to maintain
the fine traditions set up by these early
stations. As soon as restrictions are lifted,
we shall again supply FM broadeast
stations complete with their necessary
accessories and FM studio-to-transmitter
links.

From the experienee gained during this
war period, we are in position to produece
equipment of the finest construction and
design. It is our definite intention to
continue to employ the Armstrong phase-
shift method of modulation. Field in-
formation and actual experience gained
from the operations of the many REL FM
stations now on the air more than sub-
stantiate the superiority of the Arm-
strong phase-shift method of modulation.
We have manufactured two models of
FM transmitters, both of which employed
this method of modulation. The first of
these has been performing consistently
since 1938, and the second model has been
in use since 1941. The transmitters range
from I kw. to 50 kw.

Briefly, the advantages gained by the
phase-shift method, ax evidenced from the
experience of the many stations using
it, are:

1. The outstanding feature of the Arm-
strong method is its reliability. It is the
only erystal-controlled method of pro-
ducing frequency modulation, and it is
therefore the only method which cannot
get off frequency, Its frequency is di-
rectly controlled by a single erystal which
maintains stability to within better than
100 eycles of the center frequency. Its
fundamental principle is that frequency
modulation is produced by phase-shifting
a current derived from a relatively low-
frequeney, crystal-controlled oseillator.
This phase-shift represents a very lin-
ear but very small frequeney change
which must be multiplied through a series
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of frequency doublers to produce the
required frequeney change in the radiated
wave. The frequency stability is many
times better than that required by the
rules of the Federal Communications
Commission.

2. It affords the least distortion with-
out the use of any counter or audio
feedback. It is simple and straightfor-
ward in its design and operation.

3. Audio frequeney characteristies are
essentially flat over the useful frequencies
required for high fidelity broadecasting.

4. The placement of components and
the overall design can be so arranged as
to afford easy aeeessibility to all parts.

We feel that the postwar period will
show a tremendous increase in the number
of FM broadcast stations. Many of these
new broadcasters will not come from the
ranks of the present AM group, but will
be the local bankers, grocers, newspaper
owners, and others who are active and
influential in their communities. This new
group, lacking previous experience, will
need guidance and close coéperation to
get them off to a successful start. We
are preparing to make this assistance
available to them. We have accumnlated
the widest experience in this line from
the REL installations now in use.

REL has sct up a program whereby the
new broadcaster entering the field can
secure a complete ““packaged ” FM broad-
cast station, low in cost and easy to erect
so that his community, which now lacks
adequate, enjoyable, and static-free radio
entertainment. will have the finest service.
This FM radio package will comprise
a I-kw. transmitter, studio equipment,
measuring equipment, and the material
necessary for the erection of a suitable
antenna. The prospeetive broadcaster
will only need to supply the building
or the space in which the installation is
to be made, and the tower, roof or the
mountain top on which to erect the an-
tenna. Besides the apparatus, REL will
be prepared to assist and guide in making
arrangements to supply all of the engi-
neering data required for the FCC con-
struetion permit filing. We will also make
available information regarding program-
ming, advertising, and operating costs.
In short, we intend to make available for
the package buyer all he wants to know.
This means that at one source he will
casily and .quickly secure the neccessary
data to get on the air. In plain and straight-
forward language, the package will **pro-
vide everything from soup to nuts.”

AlL50-kw. FM installations now on the
air are of REL manufacture. We plan to
maintain our leadership in the field of
high-power FM transmitters, also.
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F R LAG Vice President, Western

v I Electric Company: What
are Western's plans for FM? I am happy
to say that we have nothing new to show
vyou now and nothing new to talk about.
I am happy because I do not have to tell
a soldier named Joe, who needed a radio
very badly last month, that we could not
deliver it because we diverted some en-
gineers and some shop people to building
the model of a new super-dooper FM
cquipment to show you and thus strengthen
our postwar position. I am sorry that I
can’t tell you when we will be able to
talk. But then no one can tell me when
the war will be over.

With the shortage of paper and man-
power, we are concentrating all of our
publicity efforts on our employees. Our
latest effort in this regard is a booklet
called ** Battle Talk.” which most of you
will see. It is now heing distributed to
our employees — over ninety thousand
of them — seven thonsand in the RBell
Laboratories and eighty-three thousand
in the shops. Down at our shop, soldier
Joe has.a perpetual AAA and you will
notice from " Battle Talk™ that during
the year 1943 we delivered to him nearly
575 million dollars’ worth of radio, elec-
tronic and communication equipment. A
large share of this was FM. In fact, during
the years 1942 and 1943, with the assist-
ance of our subcontractors, we delivered
129 million dollars” worth of FM to Joe.
In this conneetion I should like to digress
a moment and tell you a story that has
not been told before,

When the Army came to us and asked
for FM cquipment, T went to Mujor
Armistrong for a license. He said, *“As
you well know, I served in the last War,
and they won't take me for this one, but
1 should like to do my bit. You ean build
all the FM you want for the Armed Serv-
ices and the license fee will be one dollar.”
I take off my hat to him. I don't think
anyone would have begrudged a reason-
able license fee to the Major to help him
pay for his continied experimental work
and the operation of Alpine.

This huge FM program has taken all
the timie of our FM experts and a lot more,
and a number of new projeets are in the
mill. While we have nothing to show you
at this time. we are building up a great
deal of experience not only in FM but in
ultra-high frequencies and microwaves;
experience in components, vacuum tubes,
transmission lines, antennas, and all the
new things necessary in this field.

When the war is over, all this experi-
cnce will be available to you, your con-
sulting engineers, and your own engineer-
ing staff, and when Uncle Sam says “Hold
‘nf " we hope we will have the privilege
of going to work on your problems.

(CONTINUED ON PAGE 55)
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1o EXACTING

LABORATORY
STANDARDS..

Z o : -

) e

Over the long period of years separating the past from the present, ECA
has been called upon to tackle the development and production of in-
numerable types of specialized radio and electronic equipment. Con-
sequently, our facilities are geared to exacting laboratory standards.
We can handle the most delicate assignments with understanding care
and painstaking skill.

Typical of the apparatus produced by ECA is this Rectifier Power Unit
for general laboratory operation. Operating from a 105-125 volt, 50-60
cycle line, it delivers a maximum of 150 ma at 300 volts DC and has
an open circuit voltage of 450 volts DC and 45 watts power output
from 6.3 volts AC centertapped terminals. The hum voltage is 0.1% at
150 ma for all voltages above 150 volts. Continuous panel control of
the DC output voltage is provided through a variable autotransformer.

Did you read the list marked “Killed in Action™
in your paper today? A pint of your blood might
have saved the life of an American boy. Visit
your local Red Cross Blood Bank . . . Do it now.

45 WEST I18th STREET « NEW YORK II, N.Y. « WATKINS 9-1870
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US.S.MISSOURI LAUNCHING
BY

TELEVISION
You Bui

MOTION PICTURES OF THE MISSOURI'S LAUNCHING WERE DEVELOPED QUICKLY, TELEVISED IN NEW YORK, AND REBROADCAST FROM
SCHENECTADY. AT THE GENERAL ELECTRIC PLANT ABOVE, RECEIVERS WERE SET UP SO THAT THE TURBINE DEPARTMENT COULD

WITNESS THE LAUNCHING

TELEVISION BROADCASTERS ORGANIZE

Allen B. Du Mont Elected President of New Association of Television Broadcasters

N order that the television hroadcasters
may express themselves as a group in
matters pertaining to the future plans and
the development of this field, the Televi-
sion Broadcasters Association has bheen
formed as a Delaware corporation. Char-
ter members of T.3.A. include representa-
tives of the leading interests in the
television field.
At the first meeting, held in Chicago,
Allen B. Du Mont was eleeted president
of the Association. and Lewis Allen Weiss,
vice president. The following are directors:
F.J. Bingley. Philco, Inc., Philadelphia
Robert L. Gihson. General Electric
Company, Schenectady, N. Y

0. B. Hanson, National Broadcasting
Company, New York City

E. A. Hayes, Hughes Tool Company,
Los Angeles, Calif.

Worthington Miner, Columbia Broad-

casting Syvstem. New York City

Paul Raibourn, Television Productions,

Inc., Hollvwood, Calif.
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Lewis Allen Weiss. Don l.ee Network
Hollywood, Calif.

Allen B. Du Mont, Du Mont [Lahorato-
ries, Inc., "assaic, N. J.

At the first ineeting, the following com-
mittees were formed, and chairmen
appointed

Postwar Planning Committee, Paul
Raibourn. chairman, to consider and
analyze the problems facing the establish-
ment of television on a commercial basis,
and the potentialities of this field, not only
in terms of telecasting and the production
and distribution of equipment but also as
an opportunity for employment in the
period of reconstruction.

Program Committee, Worthington Miner.
chairman, to exchange information on
program technique and development in
this essential activity, and to encourage
the manufacture of equipment designed to
improve prograns.

Engineering Committee, K. J. Bingley.
chairman. The scope of this committee’s
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work has not been defined at this time of
writing.

Membership Committee, Jack Poppelle,
chairman. Inquiries concerning member-
ship in the Television Broadecasters Asso-
ciation should be addressed to the chair-
man at Station WOR, 1440 Broadway,
New York City.

Publicity Committee, Robert L. Gibson,
chairman, and Paul Raibourn, co-chairman.

Television Manufacturing Comunittee:
T'his committee will be appointed in the
near future. Its membership will be comn-
prised mainly of manufacturers who are
planning to produce home television re-
ceivers when conditions permit.

Until the organization of T.B.A., there
has been no association through which the
television broadcasters could plan and
express themselves. T.B.A. has a highly
important and useful job ahead, and the
calibre of its charter members indicates
that its success is assured, now that it has
begun to function.
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LESS WEIGHT-GREATER
DESIGN ADAPTABILITY...

INDENTS FERMIT TAPPING OF
ANY TURN ON SMA.L COIL

...atypical ipecial fenture-available
is B&W Air-Wound Construction

U

J

...with B :W “Air-Wound” Construction

Air-Wound coils have low dielectric loss,
can be wound to uniform pitch, offer
greater design adaptability (note tapping
indents in illustration) and lend them-
selves to mechanical and electrical revi-
sions in the circuit.

Air-Wound coil constraction—pioneered
by B & W —holds many advantages:

Air-Wound coils weigh less because no
conventional winding form is required.

Air-Wound coils are adaptable to almost
any mounting arrangement.

Air-Wound coils are ideal for plug-in
services. They are nor likely to be damaged
if dropped—but, even if bent completely
out of shape, can easily be repaired. For
rough service, they can be further pro-

Thus, while not a panacea for all coil
problems, B & W Air Inductors spell
greater efficiency for most of them. For
other applications where form-wound
units prove preferable, B & W offers a

tected with “bumper” rings. variety of types.

HOW'S THIS FOR A "DROP" r:sn'\‘ /

There's nothing scientific about it, but when a B& W
Inductor is dropped three stories (as illustrated) on to a
cement sidewalk without being put out of commission, it
at least proves the practical nature of Air-Wound construc-
tion. Actuilly, the only damage was a bent plug-in prong
and a cracked ceramic support. The Coil was immediately
“repaired’” without tools of any kind, and operated perfectly!

AIR INDUCTORS

&
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FM & TELEVISION PRODUGTS DIRECTORY

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

* Indicates advertiser in this Issve of FM Radio-Elecironlcs

AIRPORT RADIO Installations

Alrcraft Accessories Corp., Funston Rd..
Kansas City, Kans.

Alr Associates. Inc., Los Angeles, Callf.

Bendix Radio, Towson. M

Commuaications Equlp, Corp., 134 Colo-
rado St.. Pasadena, Callf.

Ercol Radlo Labs. 'Inc., Hempstead,

Y.
Rudlo Recemor Co., Inc.. 251 W, 19 St.,

ANTENNAS, Mobile Whip &
Collapsible
Alrcraft Accessories Corp.. Funston Rd.,
Kansas City, Kans.
Blrﬁb;chckadlo Co.. 145 Hudson St.,
Brach Mfg. Corp., L. 8,, Newark, N, J.
Cn]?b‘ornc Elec. Co., 484 Broome 8t.,

*Gllvln Mfg. Corp.. Chicago, Ill.
Link, F. M., 125 W, 17th St.. N. Y. C.
ax Products, 4214 Highland Ave.,
l.lznrl Falls, N. Y.
# Radlo Eng. Labs., Inc..L.I. Clty, N. Y.
* Sn‘gﬂr Mfg. Co.. Noble & Darlea Sta.,

&,
Tech. Appl. Co., 516 W. 34 St.
Ward Products c .15;31!: 453:.
Cleveland, O,

ANTENNAS, Tower Type
Blaw-Knox Co., Pittsburgh, Pa.
HEII: Bv.eel Cons. Co., E. Broad St.,

abe
Lehigh Structunl Bteel Co., 17 Battery

N,
* Llnxo & Son, John E., Camden, N. J.
‘Truscon Steel Co., Youmtown 0.
# Wincharger Corp.. 8ioux City, Iowa

ATTENUATORS
Cinema Engineering Co., Burbank, Calif,
Davan Co., Summit Ave,, Newark, N. J.
al Radlo Co., Cambridge. Mass.
lntsnimtlolnll Resistance Co., 429 Broad

Malbry & Co., P. R., Indianapolls, Ind.
* Oh(I:.inllu M1g. Co., 4835 W. Flournoy 8t.,

Roml:r.%o Ltd., 2101 Bryant St., San

Shalicross Mtx Co., Collingdale, Pa.
Tech Laboratories, Lincoin St.. Jersey

City, N. J.
Utelu rhdlo Prod. Co.. 842 Orieans St.,

BEADS, Insvlating

Amer. Lav: C%? . Chattanooga, Tenn.
Corning G orks, Corning, N. Y.
uoo, i Struthers, 1321 Cherry,
s., Pa.

Star Porgelaln Co., Trenton, N. J.

Steward Mfg. Co.. Chattancoga. Tenn.
BEARINGS, Glass Instrument

Bird, Richard H., Waltham, Mass.

BINDING POSTS, Plain

# Amer. Hdware Co.. 476 B'way N. Y. C.
Franklin Mfg. Corp.. 175 Varlck St.,

.
Radex Corp.. 1308 Elston Ave., Chicago

BINDING POSTS, Push Type
* AI;C. Radio Hdware Co., 476 B'way,

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

BLOWERS, for Radie Equipment

L-R M{g. Co., Torrington, Conn
Trade-Wind Motorfans, Inc..
Maln 8t.. Los Angeles

BOOKS on Radio & Electronics

M-cmmnn Co 60 Fifth Ave.. N. Y. C.

Maedel b. ‘'House, 593AE 38 St..
Bklyn, I\ Y.

M%Gr‘n’w-ﬂlu Book Co., 330 W, 42 St.,

Pitman Pub. Corp.,2 W.458t..N. Y, C.
Rnlelo éc Pub. Co., 45 Astor PI.,

Rider, JohnF 404 Fourth Ave, N.Y.C.
Ronaid Press Co., 15 E. 26 St..'N.'Y. C.
anl\} Nostrand Co., D., 250 Fourth Ave.,

wiley & Sons, John. 440 Fourth Ave.,
N.Y.C.

5725 8.

BRIDGES, Percent Limit Resistance
Leeds & Northrup Co., 4901 Stenton
Ave,, Phlla,
# Radlo City Products Co.. 127 W, 26 St.,
Shlllcrom Mtl. Co.. Collingdale, Pa.
BRIDGES, Wheatstone

Industrial Instruments, Culver
Ave,, Jersey City, N N. J.

Leeds & Northrup’ Co., 4901 Stenton
Ave., Phila.

Shallcross Mfg. Co., Collingdale. Pa.
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Inc..

AIRPORT RADIO Installations
Afrcraft Accessories Corp.
ANTENNAS, Mobile Whip &
Collapsible
Alreraft Accessories Corp.

BINDING POSTS
Franklln Mfg. Co.

CABINETS, Metal

Insuline Corp. of America
Par-Metal Products Corp.

CABINETS, Wood, for Home
Radios

Churchill Cablnet Co.
Tillotson Furniture (o,

CABLE, Microphone, Speaker,
Battery
Lenz Electrical Mfg. Co.
CERAMICS, Bushings,
Washers, Special Shapes
Lenox, Inc.
CLOTH, Insvlating
Mitehel! Rand Insutation Co.

COIL FORMS, Glass
Corning Glass Works

CRYSTALS, Quartz
Quartz Laboratories

DIALS, Instrument
Barker & Willlamson
GEARS & PINIONS
Crowe Name Piate & Mfg. Co.
INSTRUMENTS, Radio
Laboratory
Boonton Radlo Corp.

Ferris Instrument Corp.
General Electric Co,

KEYS, Telegraph
‘Telegraph Apparatus Co.

NEW LISTINGS ADDED THIS MONTH

Company addresses will be found in the Directory listings

We shall be pleased to receive suggestions as to
company names and hard-to-find items which
should be added to this Directory

LABORATORIES, Electronic
Electronic Corp. of Amer.
METERS, Ammeters,
Voltmeters, Small Panel
McClintock Co., O. B,
MICA
Mitchetl-Rand Insulation Co.
OSCILLOSCOPES, Cathode
Ray

Panoramic Radio C'orp.
Relner idlectronics Co.

RADIO RECEIVERS &
TRANSMITTERS

Alrcraft Accessories (Corp.
Alreraft Radio hqulpment Corp.
Electronic Corp. of A

lirco Radio Lal ora!orl “Ine.
lll:rvey-Welln Communications,

Jefferson, Inc.. Ray
Radlo Craftamen
Templetone Radio Co.

RECTIFIERS, Current
Selenjum Corp. of America
RELAYS, Mercury Plunger

Adams & Westlake Co.
H-B Eleetric Co.

RELAYS, Small Telephone
Allied Control Co.

RELAYS, Time Delay
H-B Electric Co,

TEST EQUIPMENT, Service

Jackson Electrical lnst. Co.

Radio City Products Co.. Ine.
Radio Corporation of America
Supreme Instrument Corp.
Weston Eiectrical Instrument (‘0.

TUBING & SLEEVING
Mitcheil-Rand 1nsulation o,

VARNISHES, Insviating
Mitchell-Rand Insulation Co.

WIRE & CABLE
Consolidated wlre Co,

Runzel Cord & Wire
Western Insulated Wire. Ine.

BUSHINGS, Hermetic Sealing
Corning Glass Works, Corning, N. Y.
Westlnghouse Elect. & Mig. Co.,

E. Pittsburgh, Pa.

BUSHINGS, Terminal Socllng
Corning Glass Worn Cornln& Y.
Peerless Electrical o. 8920

McKinley Ave., Los Angeles
Westln houu Eiect. & Mfg. Co. E.
tsburgh, Pa.

CABINETS, Metal

Par-Metal Prod.
L.I.Clty, N. Y.

Insuline (orp of Amer.,
City, N. Y.

CABINETS, Wood, for Home Radios
(,hur(cmll Cablnet ("o.. 2119 Churchlll 8t.,

cago
Tulow{,m Furniture Co.,

Corp.. 32-49th St.,
Long Island

Jamestown,
CABLE, Coaxial
American Phenolic Corp., 1830 8. 54 Av..
Ch c
n.tfn Wire & Cable Co.. 25 B'way.
# Andrew Co., Victor J.. 363 E. 75 St..
Be(lgleln fg. Co., 4673 W. Van Buren.
0
Boseton Insulated Wire & Cable Co.,
08
Co(l:limunlcatlom Prods. Co., Jersey
Cornl.thlreCo 15 Park Row, N. Y. C.

Doolittle Radio, Inc., 7521 S. Loomls
Blvd., Chicago

GQ{IOPQ[ Cable Corp., 420 Lexington,
GenorAI{ lnsuhted Wire Corp., 53 Park

Johnson Co Wueca Mian,
Lenl Elecmca.l Mf
Radezx Co: n Ave., Chicago

Sl:‘lwlex rﬂo & Cable Corp., Cambridge,

CABLE, Coaxlal, Solld Dielectric
Amerlun Phcnone Corp., 1830 8. 54

. Cl
l-eldqergl Tel. & ludlo Corp., E. Newark,
Sim Jlex Wire & Cable Corp., Cambridge,
858,

CABLE, Micrephone, Speaker &
Battery

Alden Prods. Co.
Amcondn Wire & Coblo Co 25 Broad-

N.Y.C.
Beédhe'n Mfg. Co., 4633 W. Van Buren,
Boston mulnwd wlre & Cable Co.,
Dorches
Gavett Mfg. Co Broo fiel
H(ﬁ!oke Wire & ‘Cable Corp Holyoke

CABLES, Preformed

Beét:enCMtz Co., 4633 W. van Buren

CASES, Wooden instrument
HofIstatter's Sons. Inc,, 43 Ave & 24

CASTINGS, Die

Alumlnum Co. of Amer.. Pm.sburgh Pa.

American Brass Co., Waterbury Conn.

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

CERAMICS, Bushings, Washers,

Special Shapes

Akron Porcelaln Co.. Akron, O,

Amer, Lava Corp., Chattmooga. ‘Tenn.

Centralab. Div. of Giobe-Union Ine..
Milwaukee, Wis,

Corning Giass Works, Cornlng N. Y,

Electronic M Inc., P

. J.
G%ne‘l Ceramlcs & Steatite Corp., Keas-

Y.
Isolantite, Inc., Belleville, N. J.
Lapp Insulater Co.. Leroy. N. Y.
Lenox, inc., Trenton N. J.
Louthan Mig. Co.. E. Liverpool, O,
Star Porcelain Co.. Trenton N. J.
Steward Mfg. Co., Ch:tta.nooxl ‘Tenn.
Stupakofl Ceramic & Mfg. Co.. Lnrobe

Pa.
Victor Insulator Co., Victor, N. Y. »» -
Westinghouse Elect, & Mfg. Co., E.*
Pittsburgh, Pa. S

CHASSIS, Metal
See STAMPINGS, Metal

CHOKES, RF
Allddln Radlo Industries, 501 W. 35th,
icago

Alden Prods. Co.. Brockton,
An!:,erlcan Loymmunlontlonu Corp 308
wa
# Barker & Willlamson, Upper Darby, Pa.
to-Coll (,o Providence, R
o Prods. Co., 1578} Mliwaukee,

N.Y.C.
Peoria,

Chicag
Gen, Wlndlng Co., 420 W. 45 8t.
Guthmln & Co., Edwin, EX

*Bnllqnn{,lrlund Mftg. Co., 424 W, 33 St..
Johnson Co., E. F.. Waseca, Minn.

Miller Co., J. W es, Cal.
Muter Co.,, 1255§ Mlehlgon Chicago
4 Natlonal Co Malden. Mass.
* Ohcn':lllu Mig. Co., 4835 W. Flournoy 8t.,
cago

Radex Corp., 1328 Eiston Av., Chlcago
Sickies Co., F. W., Chicopee, Mass.
Eng. Corp., 484 Broome St.,

Triumph Mfg. Co.. 913 W.
8t., Chicago

CLIPS, Connector
Mueller Electric Co., Cleveland, O.

CLIPS & MOUNTINGS, Fuse
Alden Prods Co., Brockton, Mass.
te Elec. Mfg. Co.,

Van Buren

Dan 'Co., Bantam, Conb.
Ilsco Cop&er Tube Prods., Inc.,
Station M., n|

Jonea. Howard B..'2300 Wabanaia, Chl-
thueruse Ine., 4753 Ravenswood, Chl-

Pnton MacGuyer C'o., Provlden
Sherman Mfg. Co., H, B., Battle (‘:mk

Mich.
swnn S&[un ing Co., 621 E. 216 8t..

ronx.
zl.lnk Lgx Co. 385 Girard Ave.,

Bronx,
CLOTH, Insulating

Acme Wire Co., New Haven, Conn
Brand & Co,, Wm. ,276-4th A, Y.C.
Endurette Corp. of Amer., éun

ln.ulnlon Mtgrs. Corp.. 5656 W. Wash.

1 g nCh\l":':hb & Insulating Co.

14 0l A 3
r'ﬁ‘ Nod:

Milca lnlu.lntor ‘Co.. 196 Varick, N. Y. C.

COIL FORMS, Glass
lehell-]?and (lnsula!lon Co.. 51 Murray

St. Y.
Corning Glass Works, Corning, N. Y,

COIL FORMS, Phenelic, Cast
without Molds
Creative Plastics Corp., 963 Kent Ave.,
B’klyn, N. Y.
COILS, Radio
See Transformers, IF, RF

CONDENSERS, Ceramic Case Mice
Trunsmmlng

# Aerovox C New Bedford, Mass.
Corneli-Dubl Pl d, N. .‘l'

2t., Lol land Clt
Tlllowonniﬁlm .o.. n.

# RCA Mfg. Co.. inn Camden, N’
Electric Co., Bprlnxneld m.
Solar Mfg. Corp.. Bnyonne. N. J.

FM Radio-Electronics Engineering
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Designed for wrgent

LTI0N SLHEDULES

‘ “Is is the new ARHCO plant. Incorporating

more than 60,000 square feet of space, it was planned and
designed for today’s urgent production schedules. Marking
another milestone in our successful 21-year growth, it pro-
vides even better facilities for research, engineering, manu-
facturing and delivery.

Out of this new ARHCO plant come over two thousand
individual components . . . each one doing a big job in
radionic and industrial applications. Moreover, we are
equipped to produce special parts from your blueprints.

Quotations and advice furnished upon request.

Put more dollars to work . . . tell the Boys
you mean it by buying more War Bonds today

. MT. VERNON, NEW YORK

“MANUFACTURERS OF SHORT WAVE « TELEVISION . RADIO - SOUND EQUIPMENT

“ebruary 1944
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CONDENSERS, Fixed

# Aerovox Corp.. New Bedford, Mass.
 American Condenser Corp., 2508 8.
Michigan, Chicag:
Art Radio Covp i leen.y Y. C.
Atlas Condenser Prods. 548 West-
chester Ave.. N, Y C
Automatic Winding Co E.Newark, N.J.
Bud Radlo, Ine. Clevela.nd 0.
Cardwell Mig. Corp.. Allen D.. Brook-

yo
Centralab. Miilwaukee, Wls
Condenser Corp. of America, South

Plalnfield, N. J.

Condenner Prods. Co.. 1375 N. Branch,
Co{nell-{?ublller Flec. Corp., 8. Plaln-
Coamlc Rndlo Co., 699 E. 135th St.,

Crowlez& Co.. Henry, W. Orange. N.J.
Deutechmann Corp., Tobe, Canton,

Mass,
D\ﬁl_lo‘l’:t Elec. Co., 34 Hubert St.,
mzeirolmbuve Mtg. Co., Wiliimantic,

Conn.
Erie Resistor Corp., Erle
Flaﬂ& Co., John E.. 3123 Crawtord

Genenl Radlo Ce., Cambridge, Mass.

Girard-Hopkins, Oakland Calif,

Guthmnn Co., Edwin 1., 15 S. Throop
St.. Ch cargr

H. R. 8. Prods, 5707 W. Lake St.,

Chicag
mlnolscond Cao., 1160 Howe 8t., Chicago
Indu.strlcntll Cond. Corp.. 1725 W. North
lcago
Insculllne Corp. of Americs, Long Island

Johmon Co 'E aseca, Minn
Ke!llogx Swltlohb'd & Supply co .. 6650

0 on. Wayne, Ind,

all v‘zg P Ind); is, Ind.

Mallory 0., . ana I‘Pol In
Broo

hica%o

d Radio

Muter Co., I255 B Mleh

Nomay Electric Corp., 55 w.

Porljn{’e't. (g:'onaen.a Co., 699 E. 139 Bt.,

pon'a- Co., 1950 Sheridan Rd., N. Chi-
* RCA Mtc Co., Camden, N. J.

Sangamo Elec. Co., snrlngneld m.

Slckles Co F. W., Chicopee, Mass,
Solar Mfg. Corp.. Bayonne, N, J.
BD{;CIIO Spechl.ltu Co.. N. Adams,
TeleudloEnxlneeﬂngCorp 484 Broome

Y. C.
WQtlnzhouse Elect. & Mfg. Co.,
E. Pittsburgh, Pa.

CONDENSERS, Gas-filled
Lapp Insulator Co.. Inc., Leroy, N. Y
CONDENSERS, High-Volitage

Vacvum
Centralab, Milwaukee, Wis,
* Elgx}uccmlou(h Inc.,, San Bruno,

Erie Resistor 08
# General Electric Co. Schenectndy. N.Y.
Gellqlﬂ:'ll Electronlm. Inc.., Paterson.

CONDENSERS, Small Ceramic
Tubvular
Centralab: Div. of Globe-Unlon, Inc..
Milwaukee, Wis,
Erie Resistor Corp Erie, Pa.
CONDENSERS, Variable Receiver
Tuning
Alden Prods. Co., Brockton, Mass.
Amerllun Steel Package Co., Defiance,

Oh
* Bnrker & Williamson, Ardmore. Pa.
Bud Radio, Inc., Cleveland, O.
Cnlrdwell h‘gu Corp., Alien D.. Brook-
Geheral ‘Instrument Corp., Ellzabeth,
# Hammarlund Mtg. Co., 424 W. 34th St.,
N. Y. C.

Insullne(‘orr of Amer,, L. I.City, N. Y.
Co., Mt. Carmel. iil.

Millen Mg o., Mu , Mass.
* NntlonAl 0.0 den, Mass.
rz Co I267 Clybourn Ave.

Mlo Condensa Co., Camden, N. J,
R d Corp., Chi . I,

CONDENSERS, Variable Trans-
mitter Tuning

# Barker & Willlamson, Ugner Darby, Pa.
Bud RMIo Cleveland
Cardwell Mfg. Corp.. Allen D., Brooklyn,

# Hammarlund Mfg. Co., 424 W, 33 8t.,
N.Y.C.

luullneCor% of Amer,, L.I.Clty, N. Y.
Johnson, E. Waseca, Minn,

Mlilen Mg Co., James, Mnlden. Mass.
# National Co.. Malden, M

Radio Condenser Co., Cnmden. N.J.

CONDENSERS, Variabie Trimmer

Alden Prods Co., Brockton, Mass.
A%erlm Steel Package Co., Denance,

Bud Radio, Inc., Cleveland
cnrdwell Mtg. Col Brouklyn, N. Y.
Centralab, Mllwau! ee Wis,
Facdla Radloy& Elec. Corp., Long Island
ty
eneral Radlo Co., Cnmbrldxe, Mass.
Guthman, Inc., E. 400 8. Peoria,

Chlcago
* Hunmnrlund Mftg. Co., 424 W. 33 8t.,
Inoullne . of America, Long Island

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

44

Mallory& Co.. Inc., P. R.. Indianapolis,

Melsaner M % Co.. Mt. Carmel, Ill.
Mlllen Mlz 0., Jamen, Mnlden Mass.
Miller .J. W., Los Angeles, Cal.

Muter Co 1255 8. Mlchlnn Av.,
Chlmo
# Natlonal Co., Malden
Poéw Co., 1950 Sheﬂdan Rd., N.

slekluu(go.. F. W., Chicopee, Mass.
Solar Mfg. Corp.. Bayonne, N. J.
Te}‘endl% Fang. Corp., 484 Broome,

CONNECTORS, Coblo
Aero Electric Corp. Anzelu. Calif.
Alradio. Inc.. sumford
Alden Prods., Broc M
Amer h&l:rophoerlxe Co 1915 8, Western
Amer Phenollc Corp., 1830 8. 54th St..
tAmaﬂcan Radio Hardware Co., 476
B'way, N, Y. C.
tAndrew. Vlctor J.. 363 E. 75 St.,

icago

Asutlc Corp., Youngstown. O

Atlas Sound Corp., 1442 39th 8t.,
Brooklyn, N, Y,

Birnbach Radlo, 145 Hudson St.,
N.Y.C.

Breeze M1g. Corp., Newark, N, J.

Brush Develo ment Co., Cleveland, O.

Bud Radio, Cleveland. Ohlo

Cannon Eleéc. Development 3209 Hum-
boldt, Los

Angeles
Eby, Inc., Hugh H., Philadeiphia

El?c%r'o Volce Mfg. Co., South Bend,

ndiana

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

General Radlo Co.. Cambridge, Mass.
Harwood Co., 747 N. Highiand Ave.,
1.os Angeles’

Hunt & 8Sons. G. C.. Carlisle, Pn
Jeﬂerson Inc my

nl:gnu Co The James, Snndwlch 1.
M Industries, John. Plymouth, ind.
Milier, August E.. North ergen. N J.
M%nlwr Piezo Prod. Co., 8. Pasadena,

allf
Peterson Radlo, Council Biufts, Iowa
l’re';L iston Plezo Service. Baton Rouge,

a.
Premler grystnl Labs., 83 Park Row,

Qunru Lnboratorles 1512 Oak 8t.,
Kansas City
Rnlgelll(ijorp Gullrord Ave., Indianapo-

0
RCA Mfg. Co.. Camden. N. J.
Reeves Sound Labs.. 62 ‘W. 47 st..

N. Y.C.
* Sclentific andlo Products Co.. Council
ufis, la.
Sclls‘l:’tlﬂc Radio Service, Hyattsville,

Standard Pleso Co., Carlisie, P:
thlrey rysu.ls Holllston, Mm

Wm. T., Peru
Zeiss, Ine cm 485 Fifth Ave. ,N y

DIAL LIGHTS
See PILOT LIGHTS

DIALS, Instrument

* Barker & Willlamson, Upper Darby, Pa.
Crowe Nnme Plate co 3701 Ravens-
wood Ave., Chicag
General Radlo Co.. Lambrld e, Mass.
Gl(t/smMoldlnx Corp 4600 Huron St.,

cago
Mica Insul. Co., 198 Varick 8t., N, Y. C.
* National (‘o inc., Malden, Mass.
 Rogan Bros.. 2003 S, Mlehlgnn Ave.,
Chicago

March, September
Janvary, July

May, November

publication.

SCHEDULE OF DIRECTORIES
RADIO-ELECTRONIC PRODUCTS
February, April, June, August, October, December
CHIEF ENGINEERS OF BROADCAST STATIONS
POLICE RADIO COMMUNICATIONS OFFICERS
CHIEF ENGINEERS OF RADIO MANUFACTURERS

Under this schedule, FM RADIO-ELECTRONICS presents up-to-date listings,
with complete corrections and additions, which are available in no other

# Link, F,. M,, 125 W
* Measurements Corp., Boonton, N. J.

wi Fibre
mington. Del.

FILTERS, Electrical Noise
Avia Products (Ito 737 N. Highland
eles

y Co., Wli-

Ave., Lo8 Ang
Com. ulp. & Eng. Co., N. Parkside
Ave.. heuo

Freedykedlo Corp.. 200 ludson St.,

Kellogg Switchboard & 8upply Co., 6650
8, Cicero Ave., Chicag
Mn.llnry& Co., Inc., P. R., Indianapolis,

Mlller Co., J. W., 5817 8. Maln St.,
Los Angeéles
Tobe Deutschmann Corp., Canton, Mass.

FINISHES, Metal

Alrose Chemical Co., Providence, R.
Al%mlnum Co. of America, pmsburnh

8.
Ault & Wiborg Corp., 75 Varick, N, Y. C.
Hllo Varnish Corp.. Brooklyn. N.'Y.
Maas & Waldsteln Co., Newark, N. J.
New Wrinkle, Inc., DnX n, O,
Sulllvan Varnish 10 N. Hart 8t.,
Chicago 22

FREQUENCY METERS
Rendix Radio, Towson, M.

d.
* Brownlngl.nhs.. Inc., Winchester, Mass.,

North Amer.
Fourth Ave., N
FREQUENCY STANDARDS,
Primary
General Radio Co.. Cambridge, Muss.

FREQUENCY STANDARDS, Quartz
Secondary
Garner Co., Fred E., 43 E. Ohio St.,
Chicago
Hewtlett-Packard Co., Palo Alto. Cnllt
Millen Mfg. Co., Inc., Malden, M
FUSES, Enclosed

Dante Elec Mtg. Co., Bantam, Conn.

Jeflerson Elec. Co.. Bellwood. 11,

Lllé}le'ruse Inc., 4753 Ravenswood Av,,
c.

Phll\ps Co., Inc.. 419

GEARS & PINIONS, Metal
Cont':nentnl-Dlamond Fibre Co.. New-

arl
Crowe ‘\Inme Plate & MI’K Co., 3701
Ravenswood Ave., Chl
Ge(n:.;"ﬁpeclnltlu lnc 26 W. Mediii,
Perking Machine & Gear Co., Spring-
field, Mass,
Qunkst er Clty Gear Wks., Inc., N. Front
Th Clock Co., Bristol, Conn.

Insuline Corp. of Amer., L.I. City, N.
Jones, Howard B., 2300 Wnbnnsln
Kell “ﬁwlwhbomd&supply Co., 0850
8, Cicero Ave.,
Mallory & Co. P. - ln hnnpolls Ind.
Monowatt Electric Co,, Providence. R. 1.
Northam Warren Corp., Stamford,

Conn.
# Radio City Products Co., 127 W. 26 8t.,
Mm'lu;g:'.. Ltd.. 2101 Bryant St., 8an
0
8chott Co., W. L.. 9308 ﬁnnu Monlcn

.Co., L. I. Clty LY.
* Unlvu'ub Microphone Co.. Ltd.. Ingle-

CONTACT POIN'I’S
Brlnvlnln Co. C. 8., 233 Spring 8t.,

(‘nllluT ten Corp .Union City, N.J.
Mulory & Co., Inc., P R.. Indianapoils,

COUPLINGS, fiexible

Cardwell Mfg. Corp.. Brooklyn. N, Y,

Joh nson Co., E. F,, Waseca, Minn,

Mil g ‘Co., james, Malden, Mass,
t‘htlonnl o., Inc., Malden. Mass.

CRYSTAL GRINDING EQUIPMENT
Cons. Diamond_Saw Blade Corp.,
Yonkers Ave., Yonkers 2, N, Y,

Felker Mfg. Co., Torrance, Callf.

CRYSTAL HOLDERS
REC M{g. Co., Holliston. Mass.

CRYSTALS, Quortz

Alreraft Accessories Corp., Funston Rd.,
Kansas Clity, Kans
Bngocc & Lomb Optical Co., Rochester,

Billey Elec. Co., Erle,

Collins Radlo Co., cednr Rnplds Iowa

Crystal Prod. Co., 1519 McGee St., Kan-
aas City. Mo.

Crystal Research I,abe Hartford, Conn.

DX Crystal Co.. W. Carroll Ave., Chic

Cago

Electrovic Research CorD.. 800 W.
Washington Blvd., Chicag

l-‘edernl l-(::nﬂneerlnz Co., 37 Mu.rny St..

* Genernl Electric Co., Schenectady, N. Y.
General Radlo Co.. Cambridge, Mass,
Harvey-Wells Communications, South-

bridge, Mass.
Henney Motor Co., Omaha. Nebr.
Higgins Industries, 8anta Monica, Calif.
Hipower Crystal Co., 2035 W. Charles-
ton. Chicago

DISCS, Recording

Recordln{rl’rodueu Co., Long
Island City, N.
Allled ]looordlan ‘l"roducts Co., Long

Clty
AudloDevlom Ine., 1600 B'way. N. Y. C.
Federal Recorder Co., Elkhart, art, 1nd.
* Gould-Moody Co., 305 B* way. N. Y. C.
Presto Recording ‘Corp.. 242 W. 55 8t.,

*RCA Mig. Co., Camden, N. J.

DYNAMOTORS —
See Motor-Generators

ENAMELS,Wood & Metal Finish
Sullivan Varnish Co., 410 N. Hart St..
Chicago 22
ENGRAVING MACHINES
Auto-Engraver Co..1776 B'way,N.Y.C.

ETCHING, Metal
Crowe Name Plate & Mfg. Co.. 3701
Ravenswood Ave., Chicago
Etched Prod. Corp., 39—0I Queens Blvd.,
Long Island City,
* Premler Metal thlnﬁ Co 2I-03 44th
Ave., Long lIsiand City, N.
FACSIMILE EQUIPMENT
Alden Products Co., Inc., Brockton,
Mass.
FASTENERS, Separable
Cnmloc Fastener Co., 420 Lexington

N. Y.
Shélﬁproor Inc., 2501 N. Keeler Ave.,

FELTY
Amer, Feit Co.. Ine., Glenville, Conn,

Western Felt Works, 4031 Ogden Ave.,
Chicago

FIBRE, Vulcanized
Brandywine Fibre Prods. Co., Wilming-
v . A}
Contkln%xem-nllmond Fibre Co.. New-
Insulation M{grs. Corp., 565 W. Wash.
Blvd Chicago
Mica Insulator Co., 196 Varick, N. Y. C.
Nalul Vulcanized Fibre Co.. Wiimington,
8paulding Flbre Co., Inc., 233 B'way,

Tayfor .Fﬂl;re Co., Norristown, Pa.

GEARS & PINIONS, Non-Metallic

Brandywine Fibre Prods. Co., Wilming-
ton, Del.

of
Formica Insulation Co., Clnclnnntl 0.
Gear speelnltlu Inc., 2650 W. Mediil,

Chlcag
* Genenl Electrle Co., Pittsfield, Mase.

Mllsn Insulator Co.. 196 Varick Bt..

Y. C.

National Vulemlsed Fibre Co.. Wil-
mington. Del.

Pe;:llns Mwhlne & Gear Co., Spring-

Richardson Co.. Meirose Park, Iil.

Sprn‘ulg’l Fibre Co.. Inc., 233 B'way,

Synthane Col . Osks, Pa.
&nylor Fibre Norrlnown. g.

mington, Del.

wi-

GENERATORS, Electronic AC

Communleatlon Meas. Lab.. 118 Green-
fech St., N. Y. C.
GENERATORS, Gas Engine Driven

Hunter-Hartman Corp.. 8t. Louls, M

Kato Elggneeﬂnx Co.. Mabkato, Minn.
nm& ons., RoYalston Ave., Minneap-
olis, Minn

Ploneer Gen-E-Motor 5841 W. Dickens
Ave., Chicago. I

GENERATORS, Hand Driven

Burke Electric Co., Erje. Pa.
Carter Motor Co., 1608 Milwaukee,

Chicago
Chicago Tel. Supply Co., Elkart, Ind.

GENERATORS, Standard Signai

Boonton Radlo Co! e Boont.on N.J.
Ferris N. J.

Hewleu—Pncknrd Co.. Pnlo to Cnllr.
# A Corp.. N3

GENERATORS, Wlnd-Drlvon,
Aircraft
Gelr,wrnl Armature Corp., Lock Haven,
a.

GLASS, Electrical
Corning Glass Works, Corning, N. Y.

GREASE, for Electrical Contacts &
Bearings

Royal EnglneerlnglCo (Royco Grease),
East Hanover,

FM Radio-Electronics Engineering
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These Facis We Know

Brush Spring for Aircraft Radio
Dynamotor

“Micro-Processed” for best com-
bination of strength, electrical con-
ductivity, and resistance to heat

Design stress, 68,000 1b. per sq.
in. for service at 270 deg. F.

Produced by the hundred thou-
sand to tolerances of:

-+ 002 in oa outside or inside diameter

* 4%, on brush pressure at specified com-
pressed length.

|

Calibrated Spring
for Aircraft Instrument

“Micro-processed™ for mini-
mum drift and maximum pro-
portional limit.

Design stress, 65,000 lb. per

sq. in.
Produced by the thousand
to tolerances of :
+ 004 in. on free lengih
+ 001 in. on outside diameier
| deg. on squareness of ends.
+0.6% deviation from standard
deflection curve
0.2% maximum drift. full load for
24 hours

Flexible Centering Ring
Punched and formed while soft
and ductile, then hardened to a ten:
sile strength of 200,000 Ib. per sq. in.
“Micro-processed”
by the thousands
to hold center in
plane of rim to
within .005 in,

February 1944

Hiustrotiom Approximotely Twice Size

to be True ...

IHESE three beryllium copper

. . (43 2
springs may well be considered “fussy’”’—yet
they were produced in the quantities noted —
by the same production control routine used
by Instrument Specialties Company on hun.
dreds of less rigid but nonetheless important

spring jobs.

These springs owe their success to “Micro-proe-
essing™— a precise technique by which the
extraordinary spring qualities of beryllium
copper are consistently predicted and con-
trolled by I-S through every step of production,

beginning with the spring wire itself.

Spring users are rapidly learning that they can
expect more of their springs. As a result, many
manufacturers are designing more service life
into springs; are setting up and are obtaining
closer tolerances and improved electrical quali-
ties; are making steady use of our ability to

control drift performance when necessary.

These are statements of fact which we can back
up to the hilt. There is no better test of micro-
processing than on your own springs— those
now in use or on your drawing boards. Whether
your requirements are as rigid as those illus-
trated or not, you can expect and will obtain,
mproved performance and greater freedom
of design when you use “Micro-processed”
beryllium copper springs. You can prove these
statements to your own satisfaction without
obligation by sending samples or drawings to

our engineering department.

INSTRUMENT SPECIALTIES CO., INC.

DEPT. B. LITTLE FALLS, NEW JERSEY

PROCESSED”

Slbritive COPMY LLLIT 1)

43
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HEADPHONES

Brush Devel Co,, Cleveland, O,
Cannon Co,, C. F., S rlngwater N. Y.
(.an;ﬂn Mfg. Co,. 415 S. Aberdeen.

C
Co(r‘mecucu! Tel. & Elee. Co., Meriden,

Cognsol::ihned Radio Prod. Co., W. Erle

Elec. Ind. Mlx Co., Red Bank, N. J.

Kellogr Switchboard & Supply Co., 6650
S. Cicero Ave., Chicag

Murdock Mig. Co., Lhelsoa Mass

Permouux Corp.. W. Grand Ave., " Chl-

Telephonlcs Corp.,350 W.318t.,N.Y.C.

Trimm Radlo Mfg. Co., 1770 W. Ber-
teau. Chicago

* Universal Microphone Co., Ingiewood,

Cal.
Utah Radio Prod. Co., 842 Orleans St.,
Chicago

HORNS, Outdoor
Gng'bu Elect. go Lexington Ave. at

% Jensen Radlo Mfg. Co.. 6601 S. Laramie

Ave., Chicago
operadio Mfg. Co.. St. Charies, III.
Oxford Tartak Radlo Corp., 915 W. Van
Burea 8t., Chicago

Racon Flecmc Co.. 52 E, 19 St.,.N.Y.C.
Unlve;nlty Lahoratories, ).25 \arlck 8t.,

IN DUCTION HEATING
EQUIPMENT
Inductlon Heating Corp., 389 Lafayette

Lege'l' High Frequency Labs., 39 W. 60
St NLY. .

INDUCTORS, Transmitter
% Barker & Williamson, Upper Darhy. Pa.

INDUCTORS, Variable Tuning
% Barker & Wliliamson, Upper Darby, P’a.

INSTRUMENTS, Radio Laboratory
Ballantine l.aboratories. Inc., Boonton,

Roonton Radio Corp., Boonton, N. J,
Ferris Inst. Corp., Hmmlun N.J.

* General Jitectric Co., \cheneﬂml; N, Y.
General Radio Co., Cambridge, Mass
Hewlett Packard Co.. Palo Alto, (‘alif.

% Measurements Corp., 3oonton, N. J.

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

America Lava Corp., Chnnanoon Tenn.
Corning Glass Works, Corning, N. Y,
Eleotroniec Mechanics, Inc.. (‘lmon
Isolantite, Ins., Beileviile, N.

Johnson Co. . Waseca. M lnn
lL.app tnsulator Co Inc.. Leroy, N. Y.
Locke Insulator Co., Baitimore. Md.
Millen Mfg. Co., Malden, Mass.

* Natlonal Co., Inc., Malden. Mass,

IRON CORES, Powdered
Aladdin Radlo Industries, Inc.. 501 W.
35 8t., Chicago

(‘rowley&Co Henry, W, Orange. N. J.

Ferrooart Corp. of Amer.. Hastings-on-
Hudson, N.'Y.

Genl._Anliine Wks., 435 Hudson St.,
N. Y.C,

Gibson Eiec. Co.. Pittaburgh, Pa.
Munor Mig. (‘o Inc., 444 Madison
Ave..N. Y, C

Mlllory Ce.. P.R., Indlanapolla Ind.
Pyrofterric Co., 175 Varlek st., N. Y, C.
Staekpole Carbon Co., 8t, erys Pa.

Western Electric Co.. 195 Broadway.

N. Y. C.
Wilson Co.. H. A., Newark, N. J.

IRONS, Soldering

Acme Electric Heating Co., 1217 Wash-
ington St., Roston
Amer. Electrical Heater Co., 6110 Cass

Ave., Detroit
ane Elec Wks Inc., 3656 Lincoln

AVt
* Flectrlc Solderlnz Iron Co., Deep River,

* Generll Electric Co., Schenectady, N.
Hexacon Elec. Co.. Roselle Park, N, J
Vasco Electrical Mfg. Co., 4116 Avaion

Blvd., .08 Angeles
Vulean Electric Co.. Lynn, Mass.

JACKS, Telephone
Alden Prods. Co., Brockton, Mass.
od 'Pr

Amer., Mold od Co., 1753 N.
Honore 8t.. Chicag
Chicago Tel. Sup Iy Co.. Elkhart. Ind.
% Guardian Elee. tg Co.. 1827 W, Wal-
nut 8t., Chic

Insulline Corp, o Alnor L. I C N.
Jehason, E. F,, Waseca. Min
Jo?:.il.l Hown.rd B., 2300 Wlbanah Ave,,
. M:I;llgry&(,.. Ine.. P. R,, Indlanapoils,
nd.

Mangold Radio Pts. & Stamping Co.,
83! ﬂhelbourne 8t., Philadeiphia
M%lded Insulation Co., Germantown,
* Universal Microph Co., Ing d,

Callt.

Ugr: Rndlo Prod. Co., Orieans St.,

KEYS, Tologruph
+ Amer. Radio Hardware Co., ., 4768

Broadway, N. Y.
Buﬁu‘ll t Co., J. H 215 Fulton St.,
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Mossman, Inc.. Donaid P.. 6133 N,
Northwest Hy.. Chicago
Remler (‘o Ltd. 2101 Bryant St.,

n Fran
SI«n:thlecmc Mfg. Co., Menominee,
Telegraph App. ('o., 325 W.

Chicago

TelephonlesCorD 350W.318t,, N.Y. (.
IEX“.?W Co., Inc., Liberty St., Newark,

Huron st.,

KNOBS, Radio & Instrument

Alden Prods. Co., Brockton, Mass.
American Insulator Corp., New Free-

dom, Pa.
Chlcuo Molded Prods. Corp., 1025 N.
Kolmar, Chicago
General Radio Co., Cambridge, Mass.
Gits Moldlng Corp., 4600 Huron St.,

Chic

Impen:fMolded Prod.s Corp., 2921 W.
Harrison, Chicag:

Kurtz Kasch, Inc.. Dn)to

le\llgry&(,o ,Inc., P R.,
!

Mlllen Mg, Co., James, Malden, Mass.
% Nat'l Co., In¢.. Malden, Mass,
* Radlo(lly Products Co., 127 W. 26 St..

* Rogan Bros.. 2001 S. Michigan, Chicago

Indlanapoll.s

LABELS, Removable

Avery Adhesives, 451 3rd St., Los An-
Reles
LABELS, Stick-to-Metal
25th St.,

Tver {{eady Label Corp., E.

Ta(h}l:;t & Ticket Co.,1021 W. Adams St.,

LABORATORIES, Electronic
* Browning Labs., Inc., Winchester, Mass.

w13 lec!ronlc Corp. of Amer 45 W. 18 st.,
Ilnzeltlne F‘leﬂronles Corp., 1775
‘way.
Sherron \le!all!c Corp., Flushing Ave.,
Brooklyn. N. Y.
Worner l-leclronlc Devices, 848 N. Noble
8t., Chicago, 22

LACQUERS, Wood & Metal Finish

Sullivan Varnish Co., 410 N. Hart St.,
Chiecago 22

LOCKWASHERS, Spring Type
Nati. Lock Washer Co., Newark, N, J.

LUGS, Soldering
Burndy_ Engineering Co., 459 E. 133rd
St..N.Y.C

('l;lci‘l' 'M'tx.' Ct'»rp.. W. Van Buren St.,
Chieago

Dante Elee. Mf&. ("o., Bantam, Conn.
Idenl communtor Dresser Co.. Syca-

llscu ( orper Tube & Prods., 1ne., Rta-

tion M, Cinclnnatl

Krueger & lludepohl Third & Vine,
Cincinnati, (

Pauon-\lac(.u;er Co 17 Virginia Av.,
Providence, R.

Sherman M{fg. (: o " Battle Creek, Mich.
Zierlek Mg, (40.. 385 Girard Ave.,
Bronx, N. Y,

LUGS, Soiderless
Alreraft Marine Prod.,
’.
Burndy Eng. Co., 107 Eastern Blvd.,
N. Y. C,

Inc., Narrisbury,

MA CHINES, Impregnating
Stokes Machine (‘o., F. J.. Phila., Pa.

MACHINES, Screwdriving
Detrou Power Screwdriver Co., Detroit,

Qtanley “Tool Div. of the Stanley Works.
New Britain, Conn.

MAGNETS, Permanent
Arnodd I nzlneerlnu Co., 147 E. Ontarlo
8t., Chicago 1

* General Elec. C'o., %chenacuui{| N.

Indiana Steel Prorl Co.,, 6 N lchlgan
Ave,, Chic: 111,

Thomas & lenner Steel Prod. Co.. Indi-
anapolls. 1nd.

MAIL ORDER SUPPLY HOUSES

Allled Radio (orp 901 W. Jackson
Blvd., Chicag
*B\iTteln-Applebee Co.. Kansas City,

H:rrla‘((mcnndlo Corp., 12 W, B'way,

* Lafayette Radlo Corp., 901 W. Jackson
Blvd., Chicago

Radio \Mrev l‘zlevlslon Co., 100 Sixth

Ave.
Sun Radio Co.,212 Fulton St., N. Y. C.

MARKERS, Wire Identification

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

N. J.
l\ll\rvmy Mining Co.. 155 Sixth Ave.,
Ntt. Vnrnlahed Prod. Corp., Wood-
bridge, N. J,
MARKING MACHINES, Letters,
Numbers
Marken Machine ("o., Keene. N. H.

METAL, Thermostatic

Baker & Co., 113 Astor, Newark, N. J,
C. 8. Bralnin'Co., 20 vanDam, N. Y. C.
(almg Tungsten Corp., Union’ Clty,

Chace Co., W. M., Detroit, Mich.

\letals &' Controls Corp.. Attleboro,

Wllson Co., 1. A.. 105 Chestnut, New-
ark, N, J

METERS, Am.mo'ers, Voltmeters,
Small Panel

Cambridge Inst. Grand Central
Terminal, N. Y.
De Jur-Amsco Corp., Shelton, Conn.

# General Electric Co., Bridgeport, Conn.
Hickok Elec. Inst. Lo Cleveland, O,
Hoyt Elec. Inst. Works, Boston, Mass.
\lt;(“llnmck Co., O. B., Minneapolis,

T
Readrite Meter Works, Riuffton, O.
Roller-Smith Co.. Bethlehem, P:
* Simpson Klec. Co., 5218 W,
Chicago

% Triplett lec. Inst. Co., Blufiton

Westinghouse iclec. & Mfg. Co., F, Pms-
burgh. Pa.

Weston iclec. Inst. Corp.. Newark, N, J.

Wheelco Inst. Co.. 847 W. Harrison St.,
Chicago

METERS, Q
Boonton Radlo Corp., Boonton, N. J.

METERS, Vacuum Tube Volt
nnllagllne Laboratories, Inc., Boonton,

Cao.,
C.

a.
Kinzie,

Ferris Instrument Corp., Boonton, N. J,
Gieneral Radjo Co.. Cambridge, Mass
lewlett-Packard Co., Palo Allo Caliit.
* Measurements Corp.. Roonton, N, J,
* Radlu‘( léy Products Co.. 127 W 26 St.,

METERS, Vibrating Reed

islddle, James G., 1211 Arch St., Phila.
J- B—l lnqtrumenw Inc.. New Haven 8,

I‘rlplett Elec. Inst. Co., Blufiton, O.
MICA
nrand & .Co.. Wm., 276 Fourth Av.,
l-ord Rndln & MMlica Corp,, 538 63rd St.,
Bkiyn, N. Y.
Insula(:lun "]\‘lh.rﬂ Corp.. 565 W. Wash.

B
Maecalten (‘o.. Boston. Mass
'\ﬂca _Insulator  Corp..

196 Varick.

\lltchell I(\xul(l Insulation Co., 51 Mur-
A\ew hnglnnd Mica Co., Waltham, Mm
Richardson Co., Melroge Park, Ifi.

MICROPHONES

Amer. Microphone Co., 1015 Western
Av., Los Angeles

Amperlw Co., 561 B'way, N. Y. C

Astatic C'orp.. Youngstown, O,

Brush Develog men! Co,, Cleveland, O.

Electro Voice Mfg. Co., Houth Bend, Ind.

Kellogg Switchboard & Supply Co.,
6650 8. Cicero, Chicago

Radio Speakers, Inc., 221 E. Culierton,

“hleago
Ph{lm‘('JreCMlg Co., 113 University Pl..
Perllr:lonux Corp., 4916 W. Grand Av,,

Rowe lndustrles Inc., Toledo, O.
Shure Bros.. 225 W. Huron St.. ¢ hicago
Telephonics Cor; ..350W 318t., N.Y.C.
‘Turner (o.. (‘edar Rapids, Ia

* L'lgvlemnl Microphone Co., Inulewood.

MONITORS, Frequency

* General Electric Co., Schenectad{{ N. Y.
General Radjo Co., (‘ambrldue ass,
* RCA Mfg. Co., Camden, N.

MOTOR-GENERATORS, Dynamo-
tors, Rotary Converters

Alliance Mfg. Co., Alliance, O.
Alr-Way Mig. (‘o ‘Toledo, O.
Bendix, Red Bank. N,
Black & Decker MTR. Co.. Towson, Md.
Bodine Elec, Co., 2262 W. Ohlo, (,hlcaxo
Carter Motor Co.. 1608 Milwaukee,
Chicago

Clem uan Co.. Chicago, 11,
Contlnenul Flectric Co., Newark, N. J.
Deico Appliance, Rochester, N. Y.
Dieh) Mfg. Co., lallubethpon N.J.
Dormeyer Co., jeago. 1.
Eclipse Aviation, Bendlx N.J.

* Elcer, Inc.. 1060’'W, Adams, Chicago

MOTOR-GENERATORS

# Eleor, In¢., 1060 W. Adams, Chicago
ectric Indicator Co., Stamford, Conn.
ectrioc Motors Corp.. Racine, Wis
ectric Speeialty Co.. Stamford, Cona.
Electrolux Corp., Old Greenwich, Conn.
Eureka Vacuum Cleaner, Detroit, Mich.
Gonenl Armature (lorp., Lock Haven,

* (‘enenl Electric Co.. Schenectady, N. Y.
J.?:ltll.im Mfg. Co., 558 W. Mooroe,

¢

Knapp-Monarch, 8t. Louls, Mo

Leland Elec rlc(o D:yt.on

Ohlo Eleetric Co., 74 Trinlty Pl N.Y.C.

Ploneer Gen-E-Motor, 5841 W. Dickens
Av., Chi clgo

Redmond Co.,

Russell Co.

Small Motors Inc.,
Chicago

gzm

G., Owosso, Mich.
[§ hlcuo 1.
1308 Elston Ave..

Webeter Co.. (‘hicago, Iil.
Wab;lter Products, 3825 Armitage Ave.,

cago
Westinghouse Elect. Mfg. Co., Lima, O.
* Wincharger Corp., S8ioux Cl!y. lowa

MOTORS, Very Small Types

Kollsman Instrument Dlv., Etmhurst,
Long Island, N. Y,
U téglnadlo Prod. Co.. 842 Orleans St.,

MOUNTINGS, Shock Absorbing
Lord Mfg, Co., Erle, Pa.
Plerce-Roberts Co., Trenton, N. J.
U.S. Rubber Co,, l230—6!hAve N.Y.C.

MYCALEX

Colenial Kolonite Co., 2212 W. Armlitage
Ave., Chic nﬁ
* General Electrie (o , Schenectady, N. Y.
Mycalex Corp. of Amer., (,lm.on N. J.
Pre Fabri ine. b
N.Y.

NAME PLATES, Etched Metal
See ETCHING, Metai

NAME PLATES, Plastic
Crowe Name Plate & Mfg. Co., 3700
Ravenswood Ave., (‘hicago
Hopp Press. Inc.. 460 W, 34 St., N. Y. C.
l’arlslan Noveity Co., 3502 8. Western
Ave.. Chicago
NICKEL, Sheet, Rod, Tubes

Eagle Metals Co., Seattle, Wash.
Plcl lt;{l\lenls Co., Ltd., énn Francisco,

129 8. Jefterson St.,
cago
Tull \letnl & Supply Co..J. M., Atlanta.
Whl!e)}qeal‘lyl\le!ll Prod. Co., 303 W'. 10th
Willlams and Co., Inec., Pittsburgh, Pa.
NUTS, Self-locking
Bon!s Alrcrnﬂ Nut Corp.. New Canaan,
Llu!lc S!op Nut Corp., Unlon, N. J.

Palaut Co,, Inc., Irvington, N. J.
.stnndn Pressed Steel (,o ‘Jenkintown,
Pa.

sneel lqnles Corp.,

OSCILLATORS, AF

General Radio Co.. Cambridge. Mass,
Hewlett-Packard ('o., Palo Alto, Callf.
Jackson Electrical Inst. Co., Dayton 0.

OSCILLOSCOPES, Cathode Ray

D\;, MO{I! Lat;orntorlea Inc., Allen B.,
* General Electric Co Schenectady, N. Y,
General Radio C amhridge. Mass.

Millen Mfg. Co.. Malden. Mass.
Pnnnrumlc Raullu Corp., 242 W. 55 st.,
St

l!elne{ l-lectrunlm Co., 152 W, 25
RCA Ml Inc.. Camden, N. J.

* Radio C ty Producu Co., Inec., 127 W,
268t N. Y. C.

OVENS, industrial & Laboratory

* (Genera! Elec. Co., Schenectady. N. Y.
Trent Co.. Hl.roldE Philadelphia

PANELS, Metal Etched
(See Etching, Metal)

PANELS, Phenolic, Cast without
Molds
Creative Plutlm Corp.. 963 Kent Ave.,
B'klyn, N, Y.

See l‘Ulil-S Plhoto-Lilectrie

PILOT LIGHTS

Alden Prods. Co., Brockton, Mass.
*Anl:’er Radio Hardware Co., Inc.. 467

N.Y.C.
Dial nghtCo of Amer.,90 West, N. Y.C.
Drake Mfg. Co., 17I3 W, Hubbl.rd

Chicago
seneral Control Co., Cambridge. Mass.
Gothard Mfg. Co., Springfield, Ill

Herzog Mln ature’ » Worl 12-19
Jackeon Av,, Long lalnd Clty. N.Y.C.

Kirkiand Ce.,’H. R.. Morristown, N. J.
Mallory & Co., P. R., Indlanapolis. Ind.
edar St..

Signal lndlcator Corp.. 140
N. Y. C.

PHOSPHOR BRONZE

American Brass Co., Waterbury, Conn.

Bunting Brass & Rronze (,o Toledo, O.

Driver-Harris Co., Harrlgol . J.

l’h(;np);]or Bronze Smemng "Co., Phlla-
el

Revere C ‘opper & Brass, 230 Park Av.,

Ses'lilou.r l'\'ﬂl. Co., Seymour, Conn.

PLASTICS, Cast without Melds

Creative Plu!les Corp., 963 Kent Ave.,
B’klyn, N. Y,

PLASTICS, Extruded

Bium & Co., Inc., Julius, 532 W. 22 St.,
N. Y. C

Rrand & Co., Wm., 276 4th Ave. N.Y.C.
Extruded Piastics, Inc., Norwaik, Conn.
Indunrm Synthetic Corp,, Irvington,

lrvln !on Vunlsh & Insulator Ceo.,
vington, N

FM Radio-Electronies Engineering
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EFORE it becomes just “water over the dam”, every working hour,
every problem solved, contributes in some measure to the reservoir of
practical knowledge we call experience.

There is a wealth of such experience behind Simpson instruments and
testing cquipment. Into their making has gone all the knowledge acquired
during the more than 30 years which Ray Simpson has devoted to the
design and manufacture of electrical instruments—all the experience and
know-how of a group of men who have long been associated with him.

The important thing today, of course, is that this enables Simpson to
build instruments of proven accuracy and stamina, at a rapid rate. Each
one has a full bridge type movement with soft iron pole picces. For the first
time this admittedly finer design has been made 2 matter of mass production
—with all the resulting economies and speed.

When it comes time to apply the many things learned under the impetus
of war, remember that true progress has its roots in the past. For the utmost
in lasting accuracy, and value, look to Simpson.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St, Chicago 44, lllinois

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and Stamps for Victory

February 194}
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PLASTIC SHEET, for Name Plates
Mllﬁ'. Yln?;ulmor Co. 200 Varick St..

PLASTICS, Injection Molded

Remier Co., Ltd., 2101 Bryant St.,
8an Francisco

Tech-Art Plastics, 41-0f 36th Ave.,
Long Island City, N. Y.

Unlversal Plastles Corp.. New Bruns-
wick. N. J.

PLASTICS, Lominated or Molded
Acadlac‘;.}inthetlc Prods., 4031 Ogden
v

cago
Alden Proda. Co., Ilrock!on
American Cyanamid Co., 30Roeketoller
Plaza. N. Y. C.
American Insulator Corp., New Free-

dom, Pa,

American Molded Prods. Co., 1753 N.
Honore, Chicag:

Auburn Button Wurlm. Auburn, N. Y,

Barber-Colman Co., Rockford, 1.

Bnndywlne Fibre Prods. Co.. ‘'Wiiming-

n, Del.
Brﬂhmco Arnold, Gren Neck, N. Y.
Catalin Corp., 1 Park A .N.Y.C,
c"'"”ﬁ Cellululd (,urp '180 Madisoa

Chleago Molded Proda Corp.. 1024 N.
Kolmar, Chicag:
Cont':nenm-Dlamond Fibre Co., New-

Del
Crgatlve Plastics Corp., 963 Kent Ave..
klyn, N.
Dow Chemical Co.. Midland. Mich.
Durez Piastics & Chemlclls Ine.,
Tonawanda, N. Y.
Extruded Plastics. Inc.. Norwalk, Conn.
Formica Insulation Co., Cinclnnatf, O,
# General Electric Co., Plastica Dept
Plttafield, Mans.
General Industries Co.. Eiyria, O.
Gl(l;amMoldlru Corp., 4600 Huron .St.,

cago
Im al Molded Prods Co., 2921 W,
arrison, Chic:
Prodn. Co., 2035
0

. Mass.
}P:‘ﬂcl lnnuhborCo l96 Varick. N. Y, C

0., Spr

Mass
an'onal Vul:lanlzed Fibre Co., Wil-
n

Northern Induatrial Chemieal Co.,
Boston, Mass
Printlold Corp., 93 Mercer St.. Y. C.
* MNIOY lty Producta Co., 127 W 26 Bt.,

Remler Eo Ltd.. 210] Bryant St., 8

co
Rlchl.rd.son Co., Melrose Park,
thgn Bros., 2000 8. Mlchlnn ‘Ave.,

Rohm & Bm Co., Philadelphla
Spaulding Fibre Co., Ine., 233 B'way.

N.Y. C.
Stg}(es Rubber Co.. Joseph, Trenton.
Burprenant Eiec. Ins. Co., Boston

Synthane Corp., Oaks, Pa.
Taylor Fibre ,'Norristown, Pa.

Westinghouse FEiec. & Mfg. Co.. E.
Pittaburgh, Pa.
1 bre Special Co., Wil-

F
mington, Del.

PLASTICS, Materials

Bakelite Corp., 30 E, 42 St.. N. Y. C.
Cl.rblde & Carbon Chemlcsls Corp 30
428t. N. Y. C.

PLASTICS, Transparent
Carbide & Carbon Chemlcals Corp., 30
‘ E.42 .Y,

L.,
Celanese (.ellulcold Corp., 180 Madison

Ave., N

Dow (,hemleal Co., Mldland, Mich.

du Pont de Nemours & Co,, E. 1., Arling-
ton, N. J.

Plax Corp., Harttord. Conn,

Printloid Corp., 93 Mercer St.,

Rohm & Haas Co. . Wuhlncton Bq .

Philadelphia

PLATING, Metal on Molded Parts
Metaplast Corp.. 205 W. 19 8t., N. Y. C.

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

Blr&:bl\l’ch Radlo Co., 145 Hudson St.,

Eastman Kodak Co., Rochester, N. Y.
Eby, Inc., Hugh H., Phllldolphu Pa.
Funk\l,ln ‘Mfg. Corp., 175 Varick St..

N.
Geperal Radlo Co Cunbrldn Mass.
Johnaon Co.. E. F Minn.
Maliory & Co., Ino., P R.. Indianapotis,

Ind.
Uclnite Co., Newtonville, Mass,

PLUGS, Telephone Type

Alden Prods. Co., Brockton, Mass.
American Molded Prods. Co 1753 N.
Honore, Chicago o
Chlcago Tel. Supply Co., Elkhart, Ind.
# Guardlan Elec. Mg, Co., MOOW Wash.
Blvd. Chleago
Inau.llneCorp ot#mg L.I. Clty.N Y.

Johnson . E Aseca,
Jones, H, B.. 2300’ Wabansia, Chleuo
Mallory & Co,, Inc., P. R., Indianapolis,

nd.
Remler Co., Ltd., Bryant St., 8an Fran-
ciaco

Trav-Ler Karenola Corp., 1030 W. Van
Buren 8t.. Chicago
+ Universal Mlcrophonc Co., Ltd., Ingle-
wood, Callf.
Utah Radlo Prod., Orieans St., Chicago.
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PLYWOOD, Metal Faced

Haskelite Mfg. Corp., 208 W. Washing.
ton 8t.. Chlcago

RACKS, Standard Aircraft Types
Delco Radlo, Kokomo. Ind.

RACKS & PANELS, Metal

Ses STAMPINGS, Metal
RADIO RECEIVERS & TRANS-
MITTERS
Abbott Instrument, Inc., 8 W. 18 St.,
Alrcraft Aceeﬂsorlm Corp., Funston Rd.,
Kansas City, k
Alrcraft Radio Corp ‘Boonton ‘N, J.
Alrcraft Radio :ﬁulp Corp., 6244 Lex.
Ave., Hollyw: Calit
Alr Communlcntlons Inc 2233 Grant
Ave., Kansas City, )
Alr King Products Co., 1523 63rd Ave.,
Brooklyn, N. Y.
Almlme& Marine Inst., Inc., Ciearfieid,
Andm Radlo Corp., 43-20 34th St..
Long Island City, N. Y.
Amplex hnglneerlnx, Inc.. New Castle,
0
Arg'e%en Electric Co., 116 Broad St..
Automatic Radio Mfg. Co., 122 Brook-
line Ave., Boston, Mass
Bassett, Inc., Rex, Ft. Lauderdale. Fia.
Belmont R.ldlo Corp.,” 5921 Dickens
hicag
Bendlx leo Dlv of Bendix Aviatlion
Corp., Baltlm
“Etectronics, 109-01 72nd Rd.,
Forreat Hills, N. Y
Boes Co., The LA . Dayton
* Br&wnlng l,abornwrles lnc Wlnohester
Bugnell g Co., J. H., 215 Fulton 8t.,
Burnett Radlo Lab., 4814 Idaho St..
San Diego, Calit.

Colon{,l Radio Corp., Rano St., Buffalo,

Col.:‘x‘zmunlcnlona Co.,Inc,, Coral Gables,
8.

Conn. Tel. & Elec. Co., Mertden, Conn.

hicag

Cover Dual Slgnal Syuums Inc., 125 W.
Hubbard 8t. 7 Chi

Crosley Radio Corp., nclnnntl 0.

de Forest Labs, Lee, 5106 Wiishire
Blvd., Los Angeles

Delco Radio, Kokomo, Ind.

De,&rloln Corp., 1501 Beard Ave., Detrolt,

ch.
De'za.ld RadN io Mfg. Corp., 436 Latay-
L
chtng'ho(r:e Corp 420 Lexington Ave.,

N
b(:(Q:Phone Radio Co., 201 E. 26 St.,
Ecksbeln Radlo & Telev. Co., Inec., 1400
Harmon Pi., Minneapolls M inn.
Electricai Ind. Mfg. Co., 'Red Bank,

N,
El?lclt. ‘Research Lab.,
Electronic Communlcnlons Co., 36
N. W, B'way, Portlan
* Elg‘cu\onlcc Corp. of Amer 45 w. 18 8t.,

Electronic Specialty Co., Glendale, Callf.

Inc., Evanston,

Emerson Radlo & Phone Corp., 111
8th Ave..N. Y, C,
Erco Radlo Labs., Inc.., Hempstead.

N. Y,
Esgey M(fl! Co., Inc., 305 E. 63 8t.,
Fada Radio & Elec. Corp, 30—20 'l‘hom-
son Ave,, Long Island City, N
Federal FlectronleYs Div., 209 Steuben
& Radlo Corp., Newark.
Finch "l‘eleoommunlcnlons Inc., Pas-
saio,
Fisher Research Lab., Palo Ano Callf,
l’-‘rg‘edynéadlo Corp.,” 200 Hudson St.,
# Galvin Mfg. Corp., 4545 Augusta Bivd..
Chicago
o,mdB o Rndlo Corp., 70 Washington St.,

Gntes R:dlo & ¢ %upply Co Qulncy. .

Ho\r'nlymgnal Mtg. Co., 310 Hudson 8t,,
Hocwnrd Radio Co., 1731 Belmont Ave,.
Hudsan émaﬂcan Corp., 62 W. 47 St.,

Jefferson, Ine.. Ray, Freeport, N. Y,
Jeflerson-Travis Radio MIg.'Corp.. 245
E 23 8t Y. C

Kafad'lolEbrp' 1400 Harmon Pl., Min-
nn.
KeCntllllne Laba., 1809 N. Ashland Ave.,
Le-rAvla. Inc.. Plqus, O,
Lewyt Cor, .GOBwn B’klyn, N. Y.
+ Link, F. M., 125 W. 17 8t., N. Y. C.
Machlett Labs,, Inc., Springdale, Conn.
Magnavox Co., lndlmpollu Ind
M;{m'il,c mdlo& el. Corp.. 2600 W. 50

Mcl-‘lroy Mg Corp., Brookllne Ave.,

Bosi
Meenrd Cor’) 381 W, 38 St., Lon An-
eles, C

Midwest Radio Corp., Cinclnnati, O.
Milien Mfg. Co., Inc., Malden, Mass.

* National Co., Inc., Malden, Mass.
Noblitt-Sparks Ind, Inc., Columbus. Ind.
North Ager Philips Co., 100 K. 42 St.,

Owadlo Mtfg. Co., St. Charles, IIl.
Pnﬁor{,mlc Radio Corp,, 245 W. 55 St.,

Phllhco Corp., Tioga & C Sta.. Philadel-
l"huhl.rmonlc Radlo Corp., 216 Williams
St.. N. Y. C.
203'45 W. Wash-
L.ong Island City,

Plembn-DeLlne. Toe.,
Ington Blvd., Los A
Hl&)t Radio Lorp

Powm Electronic & Communleation
.. 3828 Terrace 8t.,
Inc., 1475 B'way,

* Radio Corp. of Amer., Camden, N. J,
Rudlo Craftsmen, 1340 S. Mich. Ave.,

Chicago
*Rm'lo Eﬁgl;\veeﬂnx Labs., Long Istand
R&dlo Frtquency Labs.. Inc., Boonton,

Radlo Mg, Engineers, Inc., Peoria, Ill.
Radlomarine Corp. of Amer., 75 Varick

#8t., N. Y. C.
Iudloyna(?eptur Co., Inc., 251 W. 17 St.,

Transcelver Labe.. 86-27 115th
St., Richmond Hill,
lchsslson—Allen Corp 15 w. 20 st.,

Rosephll: Co., Raymond, 32 & Walnut Sta.,

Rauland Corp,, Chicago, Il

Sanborn Co., (‘ambrldge 39, Mass,

Schuttix & Co,, 9th Hearny Sts.,
‘Washington, D. C.

Scott Radlo Labs, Inc., 4450 Ravens-
Chlicag

Seeburt Corp., J. P., 1500 N. Dayton

8t., Chicago

8entinel Radlo Corp., Evanston. Iil.

Setchell-Carlson, Ine., 2233 University
Ave., St. Paul, Minn

Smith Co., Maxwell 1021 N. Highland
Ave., Hollywood, Calif,

Sonors Radio elev. Corp., 325 N,
Hoyne Ave., Chicago

Sparks-Withington Co., Jackson, Mich.

SpeNrr(I Gyroscope Co., Garden City,

Spertl, Inc., Cinclnnatl, O.

Stewart-Warner Corp.. 1826 Diversey
Pkwy., Chicago

Stromberg-Carlson Co., Rochester, N. Y,

Templetone Radio Co., Mzsuc Conn.

Transmitter l-‘gulp Mig 345 Hud-
8on 8t., N C

Trebor Radio Co., Pasadena, Cailt

Troy Radlo & Telev, Co., ll“ 8. Ollve
St., Los Angeles, Callf,

Warwick Mlx Corp., 4640 W. Harrison
St., Chlcag

Watferson Radlo Mig. Co., 2608 Roas

Ave., Dallas, Tex
Wauuh P}.nyboratoﬂes. 420 Lexington
“195 B'way,

ve..
Western Electrle Co,,
.Y. C.

Wmllnxhouse Elec. & Mfg. Co., Wilkens
Ave., Baitimore, Md.

Wllcox Electric Co., 14th & Chestnut
. Kansas City, Mo

Zennh RadlI(:ICorp 6001 Dickens Ave.,

Ht lsosmn. Mass
* General Electric Co.. Schenectady, N. Y
General Telev. & Radlo Corp., 1240 N
Homan Avo Chlcago
Glbbs & Co., Thomas B., Delavan, Wis.
Glinllen Bros Inc., 1815 Venice Bivd..
Los Angeles Callt.
Glrdler Co! Loulsvllle. Ky.
Gray Mig. . Hartford, Conn.
Gray Radio Co West Palm Beach, Fla.
Gnngg Mig. Co Plalnvllle. Conn.
Guld Corp.. 161" 6th

Hadiey 'Co., R. M., 707 E. 61 St.. Los
*Bnllll)gmg:ers Co., 2611 Indlana Ave..
H-Hl:wm zn(rlnc Com. Corp., 155 E. 44
Hag‘nmon Radlo Corp., 510 Sixth Ave.,
* H;Pl:nui\,anund Mig. Co., 460 W. 34th St..
Harrel, 1527 E, 74 P1,, Chlcago
Hu-veg L{:h'{ne Co., inc.. 6200 Avalon
 Harvey Radio Lahs. Inc., Cambridge,
Ha}'r'v'g-'wuu Com., Inc., Southbridge,
Hazeltife Electronics Corp., Great Neck,
Bgt;ui; & Rodeman Co.. 522 Market

Phila.
Hollywood Electronlm Co., 800 Sunset
Blvd., Loa Ang

Ave.,

RECTIFIERS, Current
Benwood Linze Co., St. Louls, Mo.
Contlinental Elec Co., 903 Merchandise
Mart, Chicag
Electronics l.abs Indlanapolis, lnd
Fanateel Moullurzlcxl Corp., . Chl-

cago. NI,
* General Electric Co., Bridgeport. Conn.
Grﬁen Elect. Co., Inc., 130 Cedar St.,

International Tel. & Radlo Mtig. Corp.,
E. Newark, N,
Mallory&Co P. R Indlanapolis, lng

Nothelfer Winding Laba., Trenton. N
Selenium Corp. of Amer.. 1800 W. Pico

Bivd,, ngeles
Unlted Cinephone Corp.. Torrington,
Wunn thouse Flec. & Mfg. Co., E.

urgh, Pa.

RECTIFIERS, Instrument & Relay

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

REGULATORS, Tomporu'uro

and,
' General Electrio Co., Bcheneendy. N. Y.

Mercold Corp., 4217 Belmont, Chlcago
Minneapolls- oneywell Regulator, Min-
neapolls,

slﬂwer Thermoatn Co., Attleboro,
REGULATORS, Voltage

Acme Elec. & Mfg. Co., Cuba, N. Y,
Ampeme Co., 561 Broadway, N. Y. C.
Ferran Elg,c Ino., 30 Rockefeller

Plaza, N
*Genenl Elec. Co., Schenectady, N. Y.
Sola Electric Co.. 2525 Clyboum Av.,

Chl
* Unlug.%‘ 150 Varick

Adams & Westlake Co., Elkhart, Ind,
H- ll;h“hlectﬂc Co., 6122 N. 21 St
a.

ransformer Corp.,
. Y.

RELAYS, Small Switching
Afited Control Co.. Ine., 223 Fulton St.,
N. Y. C

Amperite Co., 561 Brondw-r
5087 Huntlngton Dr

Blncher Cgrn 4o

Elec(ﬂul Prod. Suppli' Co., 1140 Venice
Blvd., Los ADg

G-M Labornoﬂu. Inc., 4313 N. Knox
Ave., Chicago

# Guardian Elec. Co.. 1400 W. Wash.

Blvd., Chicago

Potter & Brumfeld Co., Princeton, lnd

Sigma lnstmmenul lnc. 76 Freepo
t.. Boston,

Struthers Dunn, lnc 1326 Cherry St..
Philadelphla

-Leonard Elec, Co., Mt. Vernon,

RELAYS, Small Telephone Type
Allledy(igntrol Co., 2 E. End Ave.,

Amer. Automatic Elect. Sales Co,, 1033
W. Van Buren St., Chleﬁo
Clare & (Co., C. P,, 4719 W, S8unnyslde
Ave., Chicago
% Guardian Eiec. Co., 1400 W. Wash,
Blvd., Chicago
Wick Organ Co., Highland, Ill.

RELAYS, Stepping
Advance Elect, Co.. 1260-A W, 2nd 8t.,
Loe Angel

ngeles
Automatic Elect. Co 1032 W. Van
Buren St., Chicag
Autocall Co., ‘lhelb O
* Guardlan Elect. M(l Co., 1620 W. Wal-

nut St., Chicag
w’#J Co N. Y. Ave., Union
§tmthcra Dunn, Inc., Arch St., Phila,
RELAYS, Time Deloy

Amperite Co., 561 Broadway, N. Y. C.
Hlydon MK, Co., Inc., Forestville,
nn.

Co
H-Ph Electric Co.. 6122 N. 21 8St..
lndunrhl Timer Co? Newark,

pringdeld. e

Snnxuno Elec. Co.
w

nard Elec. Co., Mt. Vernon,

RELAY TESTERS, Vibration

Kurman Flectrlc Co.. Inc., 3030 North-
ern Blvd., L. I, Clty N. Y,

RESISTORS, Fixed

Acme Elec, Heating Co.. Boston, Mass.
 Aerovox Corp.. New Bedford, Mass,

Allen-Bradley Co., Milwaukee, Wis.

Atllea YReculstor Co., 423 Broome St..

Carborundum Co., Niagara Falis, N. Y.
Centralab, Mllwaukes, Wisconsin
Clarostat Mfg. Co., Brooklyn. N. Y.
Cont’l Carbon, Inc¢., Cleveland, O.
Daﬁren Co., 158 Summit 8St., Newark,
Dixon Cruelble Co., Jeruy City, N. J.
Erte Resistor Corp. Pa.
Globar Dlv. Cubomndum Co.,
Falls, N. Y.
Hardwick, Hlndla. Inc., Newark, J.
lna;rument Resistors Co., Little Fllls.
Intern’'] Resistance Co Philadelphla
Lectrohm, Ine,, Cleero, Ill.
M:.llgry&Co ‘Ine.. P R lndlunpolls
*Oh(gx;lllt.e Mftg. Co., 4835 W. Flournoy,
Sensitive Rme.\rch Inst., Corp., 4545
Bronx Blvd., N. Y,
gh:ucroul:ﬂcho Colll d:le Pu
peer Resistor Corp., Pa.
Spﬁcuo Speclalties Co.. N. Aduna.

288
Stackpole Carbon Co.. 8t. Marys, Pa.
Uté:ll{ldlo Prod. Co., 842 Orleans 8t.,

Wnrd-beonud Elec. Co.. Mt, Vernon,
White Dental M1g. Co., 10 E. 40th St..
Wire Go.Germantown, Pa.
RESISTORS, Fixed Precision
lnstnf,ment Resistors, Inc., Littie Falls,

Intern'i Resistance Co.. Philadelphia
# Ohmite Mfg. Co,. 4835 Flournoy 8t..

Chicago
8hallcross M1g. Cou., Colllngdale, Pa.
RESISTORS, Flexible
Clarostat Mfg. Co.. Inc., Brooklyn, N. Y.

RESISTORS, Variable Laboratory

Nlagara

Type
Biddle Co..J. G.. 1211 Arch St Phila.
8tieht Co., Inc., H, H., 27 Park Pl,,
N.Y.C.

FM Radio-Electronics Engineering
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Your “Answer Book” to Resistance Problems

Electronic Engineers everywhere have been using Ohmite Catalog **40™
as their guide-book on resistance problems. They have found it an
indispensable source of information. Its 96 pages are packed full of
helpful engineering data, dimensional drawings, useful reference tables,
charts, and a manual of resistance measurements. Catalog 40 gives
details on the wide range of Ohmite types and sizes in resistors, rheostats
chokes, tap switches and attenuators.. . . both stock and special units...
for all types of applications in the Armed Forces and in Industry.
Catalog 40" explains how to select the right units for each need. It
can help you in designing new devices for a new tomorrow.

Ohmite Engineers are glad to work with you.
-

OHMITE MANUFACTURING COMPANY NOTE; If you o,
4853 Flournoy Street, Chicago 44, Illinois

(&0

L

February 1944
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Producte of
“MERIT”

weand
Pine Radio Parnts
- PARTS manufactured ex-

ac!ly to the most precise
specifications.

Long manufacturers of com-
ponent radio parts, MERIT
entered the war program as
a complete, co-ordinated
manufactunngunll of skilled
radio engineers, experienced
precision workmen and
skilled operators with the
most modern equipment.

MERIT quickly established
its ability to wunderstand
difficult requirements, quote
intelligently and produce in
quanlny to the most exact-
ing specifications.

Transformers—Coils— Re-
actors— Electrical \\'indings
of All Types for the Radio
and Radar Trade and other
Electronic Applications,

CTC

Y ¥ Since 1924

MERIT COIL & TRANSFORMER CORP.

311 Merth Desplaines 5t. CHICAGO &, ILL.

Make Plaizs Now
for the coming PLASTIC ERA

‘9

Consult ROGAN

Here at Rogan, seasoned engineers are ready and willing to
assist you in determining your post-war Plastic requirements.
Whether your peacetime products are to include electronic
equipment, electrical appliances, stoves or what have you, the
Rogan Organization will gladly provide cost-free advice on
all phases of plastic production.

Send Us Your Specifications Today !

ROGAN BROTHERS

Compression Molders and Branders of Plastics
2000 So. Michigan Avenue CHICAGO, ILLINOIS
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RESISTORS, Variable

* Aerovox Corp., New Bedford. Mass.
Allen-Bradley Co.. Mllwaukee, Wis.
Alaer Instrument Co., Sliver Spring.

1d.
Atias Resistor Co.. N. Y.
Blddle Co.. James G., Arch 8t., Phlla.,

Pa.
Centralab, Mliwaukee, Wis.
Chieago Tel. Supply Co., Elkhart, Ind.
Cinema Eng, Co., Burbank, Cal,
Clarostat Mfg. Co.. Brookiyn, N. Y.
Cutler-Hammer. Inc.. \lllwnukee Wis.
DeJur Amsco Corp.. Sheiton. Conn.
Electro Motive ) fg Co., Wiliimantle,

Oeneral Radlo Co., (‘nmbrldge Mass.
G-M Labs., Inc.. Chicago, Il
Hardwick. Hindle, Inc.. Newark. N. J.
lm}}rumem Realstors, Inc., Littie Falls,

J.
lptern 1 Resistance Co.. Philadeiphla
euOéF Swltchbonrd & Sup. Co,, 6650
cero Ave., Chicago
Le;:ltlrohm inc., 5125 W, 25 St., Cieero,

Mallory & Co,, P. R.. Indlanapolis, Ind.
Ohlo Carbon Co.. Cleveland. Ohlo
Ohér;ll‘te Miftg. Co., 4835 W. Flournoy St.,

cago
Shallcross Mfg. Co., Collingdale, Pa.
Stackpole Carbon Co., St. Marys, Pa.
Utah Radio Prods. Co., 820 Orleans St.,
Chlcago
Ward-‘}.oona.rd Elec. Co., Mt. Vernon,

Wfri Co., Germantown, Pa.

RESISTORS, Variable, Ceramic¢
Base

Hardwick, Hindle, Inc., Newark, N. J,
Leotrohm, Inc., 5125 W. 25 St., Cicero,

Hl,
* 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

Continental-Diamond Flbre Co., New-
ark, Del.

SCREWS, Ciutch Head

United Screw & Bolt Corp.. 71 Murray
St., N, Y. C.

SCREWS, Recessed Head
erican S8crew Co., Providence. R. I.

> N d,
Continental Screw Co., New Bedford,

Mass,
Corbln Screw Corp., New Britain. Conn.
Fegful gfrew Prod. Co., 224 W. Huron
ago
International Rerew Co.. Detroit, Mich.
L.amson & Sesslons, (leveland,
.\aglonnl Screw & Mfg. Co.. Cleveland,

New England Screw Co., Keene, N, H.
Parker Co.. Charles, The, Meriden,

Con
Puker-Kn!on Corp., 198 Varick, N. Y. C.
Pawtucket Screw (o., Pawtuckel R. L
Pheoll M{g. Co.. Chicag
Russell, Burdsall & Wud Bolt & Nut
Co.., Port Chester. N.
Reovlli Mfg. Co.. “aterbury Conn.
ihakepmof Inc,, 2501 N. Keeler Av.,

icag
qoulhlngton Hardw. Mfg. Co., South-
ington. Conn.
Whitney Screw Corp.. Nashua, N. H,

SCREWS, Self-Tapping

American Screw Co.. Providence, R, I,

Central Screw Co.. 3519 Shlelds Av..
Chleago

Continental Screw Co., New Bedford,

Mass

Federal ‘Screw Prod. Co., 224 W. Huron

St., Chicago

Parker—Knlon Corp., 198 Varick, N. Y. C.

Shakeproof, Inc., 2501 N, Keeler,
Chleago

SCREWS, Set and Cap

Allen Mfg. Co.. Hartford, Conn.

Federal Screw Prod. Co., 224 W. Huron
St.. Chicago

Parker-Kalon Corp.. 198 Varick, N. Y. C.

Republic Steel Corp.. Cleveland, O.

Shakeproof, Inc., 2501 N. Keeler Av.,
Chlcago

SCREWS, Hollow & Socket Head

Alien Mfg. Co., Hartford, Conn,

Central Screw Lo 3519 Shlelds. Chlcago

Federal Screw Prod. Co.. 224 W, Huron
8t.. Chicago

Parker-Kalon, 198 Variek, Y. C.

Su;;ldnrd Pressed Steel Co.. Jenklntown.

SELENIUM
Feder}l Tel. & Radio Corp., 8. Newark.

Benwood Linze Co., St. Louls, Mo.
Selentum Corp. of Amer.. 1800 W. Pico
Bivd.. Los Angeles

SHAFTING, Flexible

Breeze Corps., Inc.,, Newark, N, J.
Mall Tool (,o 7708 S, Chicago Ave.,

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

Walker-Turper Co.. Inc.. Piainfield. N. J.
White l)(e:nul Mtg. Co.. 10 E. 48 8t.,

N.
SHEETS, Electrical
Amer Rolling Ml Co.. Middletown.

nn.
Ca}rjnegle—llllnola Stee! Corp., Pittsburgh,

a
Follansbee Steel Corp.. Pittsburgh, Pa.
Grnlflte City Steel Co.. Granite City,

Newport Rolling Mill Ce.. Newport. Ky.
Republic Steel Corp., Cleveland. O.
Ryerson & Son, Inc.. Jos. T.. Chicago
Westinghouse Elect. & Mfg. Co.,
k. Plttaburgh, Pa.
SHIELDS, Tube

* (,oat Metal qtamplngs inc.. 314 Dean
. Brooklyn. N.

SHOCK ABSORBERS
See MOUNTINGS. S8hock Absorbing
i LERATORS, Standard Signal

SOCKETS, Cathode Ray Tube
Fr;l_nk‘llnc\llg Corp.. 175 varick St.,

SOCKETS, Tube o
Auddlgh!‘hdlo Industries. 501 W. 35th

at.. 0
Alden Prudq Co., Brockton, Mass
Amer. Phenolle (‘orp 1830 8. 54th Av..

Chlcago
* Amer‘Ra.dlo ilardware (‘0.. 476 B'way,
Birnbach Radlo Co., 145 Hudson.
N.Y.C.

Bud Radio, Inc.. Cleveland. O,
(,la%h M m Co.. 2335 W. Van Buren St..
Cont’ -nlamond Fibre Co,, Newark, l’)el
Eagl(- Elec, Mfg. Co. ’g:loolilyn N.

:3' Ine.. I1. H., Phil
eral %crew Prods Co. 268 Jefterson.
* I“rnnklln \HK Corp.. 175 Vartek, N. Y. C.
Hamn‘larlund Mfg. Co., 424 W. 33 St.,
N

Johnson (‘o.. E. F., Waseca, Minn

Jo(n'e:'; Howard B., 2300 “abannln
~hicago

llcana l-::lll)rlenon Inc.. 4619 Ravens-

\Illlen M{g. Co., James, Malden, Mass.

Miller Co.. J. W., Loa Angeles. Cal.
# Nat'l (‘0o.. Malden, Mass.

Remier (o.. San Francisco. Cal.

SOCKETS, Tube, Ceramic Base

Johnson Co.. E.. F., Waseca. Mlnn
# National Co.. Inc.. Malden,
\1:\!] F:bﬁcated Products, W l3elden
ve,
Uclnite Co., Newtonville. Masa.

SOLDER, Self-fluxing

Gaﬁ!en l(1 ity l.aboralory. 2744 W, 37th
Gardlner \letal Co., 8. Campbeil Ave..

Chicag
* (‘eneral Lloc Co.. Bridgeport, Conn.
l\eater Solder (,0 4209 Wrightwood

tcag:
nuby (‘hemlenl Co,, Columbus, O,

SOLDER POTS

* Elec. Soldering Iron Co., Inc.. Deep
River. Conn.
Lectrohm, Inec., C'leero, I,
Westinghouse Elect. & Mfg. Co.,
E. Pittsburgh. Pa.

SPEAKERS, Cabinet Mounting

# Clnaudagraph Speakers, Ine., 3911 8,
MIlchigan Ave.. Chlcago
Crg!cenl lnduslrles Inc., Belmont Ave.,

“hi
* Jensen Ra.dlo M{fg. Co.. 6601 S. Laramie
St., Chlcag

John Meck, lndus!rle'a. Plymouth, Ind.
Magnavox Co., Fort Wayne, Ind.
Rola Co., Inc., Superlor $t., Cleveland,

Q.
Utah Radio Prod. Co.. 842 Orleans St.,
Chicago

SPEAKERS, Outdoor Type
# Jensen Radio Mfg. Co., 6601 S, Laramle
8t., Chicago
Unlver!lté Labs., 225 Varick St
N.Y.C.

SPRINGS
Accurate Spring Mfg. Co.. 3817 W.
Lake. Chicago
Ace \Hg c0rp. 1255 1. Erle Ave.,

Phlla, 2
Angﬂ'lgm Sprlu & Mfg. Corp., Holly,

metican Bteel & Wire Co. Rocke~
reller Bldg Cieveland,
Barnes Co., Wallace, lmstol Conn.
Crescent Industries, Inc., 4132 W. Bel-
o
Glbsoncgo.. Wm. D.. 1800 Ciybourn
H‘f\bbc.hrd Sprlnz Co., M. D., Pontiao,

Hunter Pressed Steel Co.. Lanadal
* lnnn.lment Speclalties Co., Little Falls

M \‘xehlhauun Spring Corp., Logansport,
nd.

Peck Spring Co., Plalnville. Conn.

Raymond Mfg. Co Corry. Pa.

Security Steel Equip. Corp., Avenel,

standard Sorlnq & Mm Co Ind., 236~
42 8t.. Br
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“Nothing Like Being Rugged, Ebh Kid?’’

N\ —

. - . Our mechanized
. =—w»>2 Army must have

' brains, but brawn still
7 counts. The big fellow
wrestling interminably with 135 millimeter
shells serves his greedy howitzer with the
broad back developed by endless months
of bone-tiring drill.

If it cannot take the jolts, vibrations,
concussions, and extreme atmospheric
variations of mechanized global war, the
best electronic fighting equipment in the
world is useless. Hearts of this combat
equipment — electronic tubes — have two
strikes against them from the start. Inher-
ently delicate and fragile by nature, still

they must be as rugged as the men who
depend upon them.

Bump. vibration, immersion, life, and
other punishing tests prove the mettle of
Hytron tubes before they leave the fac-
tory. More important still, results of
these tests form the basis for continual im-
provements in construction and process-
ing. Throughout manufacture —in stem,
mount, sealing-in, exhaust, aging. basing,
and test departments — engineers, fore-
men, and skilled operators are cease-
lessly striving to achieve in Hytron tubes
not only the tops in electronic perform-
ance, but also the peak of dependable
stamina which combat demands.

BUY

ANOTHER
WAR BOND

February 1944 9l
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IST. 189
TOTLICENSED  MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

- CAMDEN, NEW IERSEY

> Q-4

- A4

T

b A W W T AN N

NEXT MONTH:

DIRECTORY of

BROADCAST STATION

GENERAL MANAGERS

and

CHIEF ENGINEERS

THE SEMI-ANNUAIL DIRECTORY WITH
LISTINGS BY STATION CALL LETTERS
AND BY THE NAMES OF THE GENERAL

MANAGERS AND  CHIEF

< <S> <

IN THE MARCH [SSUE

ENGINEERS

- A A B T B N N

>4 —

e

ol > o o o Bl O O O o

> %04 4

* Wilior Mfg. Corp., 794 E. 104 st..
N.Y.C.54

STAMPINGS, Metal

Bud Radlo, Ine., E. 55 St., Cleveiand. O.

* Goat Metal S8tampings, Inc., 314 Dean
St.. Brooklyn, N, Y.

lnacli.llnsNCorp. of Amer., Long Island

ty. N. Y.
Par-Metal Prod. Corp., Long Island

City. N. Y,
Ste‘}n‘r{t Scumplnl Corp., 621 E. 216 8t.,
* V\l\lllol;\l(m Corp.. 288-A Fastern Bivi.,

N,

STEATITE, See Ceramics
SUPPRESSORS, Parasitic

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

SWITCHES, Aircraft Push

Square D Co.. Kollsman Inst. Div..
Elmhurst. N. Y.
* Unclvﬁl;!ll Microphone Co.. Inglewood.
alf.

SWITCHES, Key
Audio I 1 Co.,

Minn.
Chlcago Tel. Supply Co.. Elkhart, Ind.
General Control Co.. Cambridge, Mass.
Mossman, Inc., Donald P.. 6133 N.
Northwest Hy., Chicago

SWITCHES, Micro
Allled_Control Co., Ine.. E. End Ave.,
N.Y.C

Aerg Electric Co., 3167 Fulton Rd..
Cleveland
Micro Switch Corp., Freeport, Iil.

SWITCHES, Rotary Gang, Bakelite
Wafer
M?lltl)ry & Co., Inc., P. R., indianapolls,
nd

Stackpole Carbon Co., St. Marys. Pa.

SWITCHES, Rotary Gang, Ceramic
Wafer

Oak Mfg. (0., 1267 Ciybourn Ave.,
Chieago

*Ohgi‘l‘!a Mftg. Co., 4835 Flournoy St.,
0

Shalicross Mfg. Co., Colilngsdale, Pa.

SWITCHES, Time Delay
Haydon Mig. Co., Inc., Forestville, Ct.
Industrial Timer Corp., 115 Edison Pl.,
Newark, N. J.
Sangamo Elect. Co., Springfeid, Iii.
SYNTHETICS, Wood & Metal
Finish
sullivan Varnlsh ‘0., 410 N, Hart St.,
Chleago 22
TERMINALS, Hermetically Sealed
Nee BUSHINGS, Terminal Sealing

TERMINALS, Soldered or Solderless
See LU'GS, Soldering and Solderless

TERMINAL STRIPS
Burke Electric (“o., Erie, Pu.
Cl(l:_&;n Mfg. Corp., W, Van Buren St.,

cago
Curtls Devel. & Mfg. Co.. N. Crawtord
Ave.. Chlcago
Franklin Mfg. Corp., 175 Variek St.,
N.Y.C

Jones, Ii. B., 2300 Wabansia, Chlcago
Kulka Fiecitic Mfg. Co.. Mt." Vernon.
N. Y.

TEST CHAMBERS, Temperature,
Humidity, Altitude, Salt Spray

American Colls Co., 25 Lexington 8t.,
Newark, N, J.

Industrial Fliter & Pump Mtg. Co., W.
Carroll Ave., Chicago

Jucknon Efec. Inst, Co.. Dayton, O.

Kold-Hoid MIIR-hCo.. 446 N. Grand Ave.,

Lanclni. Mich.

Mobiie Refrigeratlon. Inec., 630-5th
Ave., N. Y. C,

Northern ‘Ii:nalneerlng Labs., 50 Church

io” City Prod. Co.. Inc.. 127 W. 26

Mt "

Nt. oldin
* ““{,"‘:l C(‘orporation of America, (‘amden.

Supreme Inst. Corp.. Greenwood, Miss.
Tenney LKugincering, [ae., Montclalr,

Weston Electrical Inst. Co., Newark,

N.

TRACING PAPERS, CLOTH,
CELLOPHANE
Ar]l{ml'lzht Finishing Co., Providence,
Brov'n{; & Bro.. Arthur, 67 W. 14 st.,

N.Y.C,
Keuffel & Esser, Hoboken, N. J,

TRANSFORMERS, Constant-
Voltage Power

Dongan Elec. Co.. 74 Trinity P1., N. Y. C,
* G Electric Co., 8chenectady. N. Y.

92

Raytheon Mfg. Co.. Waitham, Masa.
Sola Electric Co., 2525 Clybourn Ave..
Chicago

TRANSFORMERS, IF, RF

Aladdin Radlo Industries, 501 W. 35th
St., Chicago

Amer. Transformer Co.. Newark, N. J.

Au\tlm?’ntle Windings Co., E. Passale,

+ Browning Labs., Inc.. Winchester, Mass,

Cambridge Thermlonio Corp.. Concord
Ave., Cambridge, Mass.

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

cago

D-X Radlo Prods. Co.. 1575 Milwaukee.
Chicago

Essex Specmt‘)" Co., Inc., Broad 8St.,

Newark. N. J.
Gen'l Winding Co., 420 W. 45 St.,
N.Y.C

Greyhound Equip. Co., 1720 Churoh
Ave., Brooklyn, N. Y.
Guthman & Co., 400 8. Peoria 8t., Chl-

cago
* Hammarlund Mig. Co.. 424 W, 38 St.,
N.Y.C

% Melssner Mfg. Co., Mt. Carmel, I1].
Mtilen Mfg. Co.. James, Malden, Mass.

0., J. W., Los Angeles, Cal.

% Nat'l Co., Maiden, Mass.
Radex Corp., 1308 Elston Ave., Chicago
Sickles Co., F. W., Bpringfield, Mass.
Standard Winding Corp., Newburgh,

Super Elec. Prod. Corp.. Jersey City.

'relzei-uilo Eng. Corp., 484 Broome 8t.,

Triumph Mig. Co.. 4017 W. Lake, Chi-
cago

TRANSFORMERS, Receiver Audio
& Power

Acme Elec. & Mfg. Co.. Cubs, N. Y.
Amer. Transformer Co., Newark, N. J.
Alwllgucco. of Amer., 17 W, 20th St.,

Audlo Devel.Co.. N. Mianeapolls, Minn.

Chicago Transformer C'orp., 3501 Addi-
son St., Chicago

Cinaudagraph Speakers. Inc., 3911 8.
Michigan, Chicago

Dtnlon Coll Co., Caledonia, N. Y.

Dongan Elec. Co.,74 Trinity PI.,N. Y. C.

Eleotrgnlc Trans. Co., 515 W. 29 St.,

N.Y.C,
Fs;rrsr;}l Eloc.. Inc.. 30 Rockefeiler Plasa,
Freedy1gm 72 Spring 8¢,

N.Y.C.
Gen'l Radlo Co., Cambridge, Mass.
General Trans. Corp., 1250 W. van

Buren, Chicago
Halldorson Co.. 4500 Ravenswood,
Chicago
Jefterson Elec. Co., Bellwood, IiI.
Ku{}yg{n ’;:unnl’ormer Co., 840 Barry St.,

N.Y.C.
Magnetic Windings Co.. Easton, Pa.
% Merlt Cotl & Trans. Corp., 311 N, Des-
plaines 8t., ("hicago 6
Newark Transformer Co., Newark, N. J,
New \‘(orlg Transformer ('o., 51 W, 3rd,

N.Y.C,
Norwalk Transformer Corp., 8. Nor-
walk, Conn.
Raytheon M(fg. Co.. Waitham, Mass.
Rola Co.. Inc., Superior 8t.. Cieveland,

O,
Standard Transformer Corp.. 1500 N.
Halsted, Chicago
Super Elect. Prod. Co. Jerseg City, N.J.
Superior Elee, Co.. Bristol, Conn,
‘Thermador Elect. & Mfg. Co., Riverside
Dr., L.oa Angeles
500 W,

Thordarson Elec. MIg.
1uron, Chlcago
Utah Radlo Prods. C‘o., 820 Orleans St
Chicago
* Un\lrtegl'l‘(rm‘ former Co., 150 Varlck St.,

Westinghouse  Llect. &  Mfg.
I<, Pittsburgh, Pa,

Co.,

Co.,

Co.,

TRANSFORMERS, Variable
Voeltage

Amer. Transformer (‘o.. Newark. N. J.
General Radlo Co., Cambridge, Mass.
Superlor Electric (o., Bristol, (‘onn.

TUBE MANUFACTURING
MACHINES

Hilton Eng. Labs.. Redwood City. Callf.
EI%';”JEM' Co., 7518 13th St., Newark,

TUBES, Cathode Ray

Dumont L.abs.. Allen B., Pasaale. N
Farnsworth Tele. & Radlo Corp.
Wayne. Ind.
* General Elec. Co.. Schenectady, N. Y.
Ken-luu}{Tube & Lamp Corp.. Owens-

ro, Ky.
Nat'l Union Radio Corp.. Newark, N, J.
North Amer. Philips Co., Inc.. Dobbs
Ferry. N. Y,
Rauland Corp., Chicago, INl.
amde!

#* RCA Mfg. Co.. C: n, N. J,
* Syivania Elect. Prod., Inc., Emporium,

Pa.
Westinghouse Eleot. & Mfg. Co..
‘E. Pittsburgh, Pa.

J.
t.

TUBES, Current Regulating
Amperite Co., 561 Broadway, N. Y. C.

Champlon Radlo Works, Danvers, Mass,
* H);iron Corp. & Hytronic Labs., Salem,

As8.
% RCA Mtg. Co., Camden, N, J.
*Syi,vn.nh Elec. Prod., Ine., Emporium,

a.
Western Elec. Co.,195 B'dway, N.Y.C,

FM Radio-Electronics Engineering
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RAILWAY RADIO

ENGINEERING

’I;lE Browning Laboratories are in a par-
ticularly fortunate position to assist in the
planning of postwar railway radio communi-
cations to supplement existing signal systems.

We have had pioneering experience in radio
communications equipment using amplitude
modulation and, subsequently, frequency
modulation.

During the War, we have been given the re-
sponsibility for solving highly complex mili-
tary problems of a related nature.

Our reputation for reaching sound, practical
conclusions, suited to commercial applica-

tions, is long-established.

We are particularly conversant with the policies

BROWNING LABORATORIES,

751 MAIN STREET

February 1944

of public utilities, for whom we have executed
commissions in many parts of the United
States.

It is our belief that radio communications,
properly coordinated with present railroad
equipment, methods, and practices, can be
highly effective in protecting life and property,
and increasing the capacity of present yuards
and terminals.

Moreover, we are convinced that the use of
radio will be a vital factor in meeting postwar
competition.

Inquiries are invited from railroad executives
who are preparing to make plans for the appli-
cation of radio equipment to their lines.

WINCHESTER, MASS.

www americanradiohistorvy com
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SOLDERING IRONS

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

SPOT SOLDERING MACHINE

designed for treadle aperation for
advancement of iron and solder leaving
operator's hands free far handling of
product.

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overheating of sal-
dering irons between solder-
ing operations. lrans do not
deteriorate when being used.
The idle period is the couse
of deterioration.

SOLDER POTS
ruggedly constructed pots of
various sizes designed for con-

tinuous operation and so con-
structed Ohlo' Ohey o;e easily
e L if ond quickly serviced, should
= -« elementshaveto be replaced.

Write for Catalog

ELECTRIC SOLDERING IRON CO., INC.

202 WEST ELM STREET, DEEP RIVER, CONNECTICUT

b

\ — I

™
BURSTEIN-APPLEBEE CO.

1012-1014 McGee St. Kansas Ci Missouri

“DIE-LESS’ DUPLICATING
"o DieS! might be described as a new
industrial technique made possible by the accuracy,
extreme adaptability and ease of operation of
DI-ACRO Precision Machines— Shears, Brakes,
Benders — especially when used as a continuous,
integrated production process. Parts can be made
just as accurately as with dies,
to tolerance of .001°.

BENDER

/

Write for catalog
“DIE-LESS™ |
DUPLICATING

ONEIL-IRWIN mFo.co. S

i

@

ZaralRD
Y,
“sf-‘mﬁj

349 EIGHTH AVENUE SOUTH « MINNEAPOLIS 15, MINNESOTA

34

TUBES, Photo-Electric

Cont 1 Elec. Co., Geneva, Iil.
De Jur-Amsco Corp.. Shelton. Conn.
Da(,IYIry' Herman A., 1111 W, Center,
¢
Electronic Laboratory, Los Angeles, Cal,
Emby Prods. Co., Los Anzel Cal.
# General Elec. Co.. 8chen
General Sclentinc Corpe 0%, xeum
AV, c?
G-M L-ba.. 313 N. Knox Av., Chicag
Leeds & Northrop Co., Philadel
Nat’l Union Radio Corp., Newar N J.
Photobell Corp., 123 LIl ty 8t.. N.Y.C.
* RCA Mftg. Co., Camden, N. J.
!e(ftron Corp., 2159 Magnolla Av.,

We]stlnghouu Lamp Dlv., Bloomfield,

Western Elec. Co.. 195 B'way, N, Y. C.
Waeaton Elec. 1nst. Corp.. Newark, N. J.

TUBES, Recelving

* General Elec. Co.. Schenectady, N. Y.
+ Hytron Corp.. Salem, Mass,
Ken-Rad Tube & Lamp Corp., Owens-

boro, Ky
Nat'l Ijnlon Radlo Corp., Newark. N. J.
Raytheon ‘}{’rod Corp., 420 Lexington

Av
* RCA M!g. Co., Camden, N. J
% Sylvania Elect. Prod., Inc., Emporium,

Pa.
Tung-Sol L.amp Works. } Newark, N. J.

TUBES, Transmitting

Amperex Eleotronlc Prods., Brooklyn,
* Eltel MeCulIouxh Inc.. 8an Bruno, Cal.
Electronle Enterprises, Inc.. 65-67 Av.,
Newark, N, J.
Telephone & Radlo Corp.,

ark
* General Elec. 'Co., Schenectady, N. Y.
Helntz & Kaufman, 8, qnn Franclsco, Cal.
# Hytron Corp. Salem Mass,
Ken-R (}(Tube & anp Corp., Owens-
Vat. l Unlon Radlo Corp., Newark. N. J.
North Amer. Philips Co.. Inc., Dobbs
Ferry, N. Y,
Ra; thegn ‘I(’rod Corp., 420 Lexington

v
4 RCA Mfg. Co., Camden, N. J.
ﬂlnter Electric’ & MIfg. Co.. Brookliyn,

qDerr); (.yroecope Co., Inc.,
*Sylpvnnla Eleot. Prod., Inc., Emporium,

Brooklyn,

£ 3
T.(ylor Tubes, Inc., 2341 Wabansia,

United Electronlca Co., Newark, N. J.
Waestern Eleo. Co., 195 B'wlg . Y. C.
We\gn‘?zhom Lamp Div., loomnold

. TUBES, Voltage-Regulating

Amperite Co., 561 Broadway, N. Y. C.
Hytron Corp. Snlem ass.

* RCA Mtg. . Camden, N, J.

* Sylvania |«‘lec. Prod., Inc.. Saiem, Mass.

TUBING, Laminated Phenolic
Mrnudylwl?e Fibre Prods. Co., Wliming-

l-ormfca Insulation ¢‘0.. Cinelnnatl, O.
# (eneral Electrie 0., eld, Mass.
Insulation Mfgrs. Corp., 565 W, Wash-
ington Blvd.. Chleago
Mica Insulator Co.. 196 Variek, N. Y. C.
Nt}t | Vuleanized Fibre C 0., W llmlngton

nlchanlson C 0.. Melrose Park, Il
Spaulding Fibr 33 H way.N.Y.C.

Synthane Corp,
Taylor Fibre rrls!own. Pa.
Mftg. Co., E.

Westinghouse Flec. &
Pittsburgh,

Wlimington Flbro Speclaity Co., Wii-

mington, Del.

TUBING, Precision Metal
SKuperior Tube Co., Norristown, Pa.

TUBING & SLEEVING, Varnished
Cambric, Glass-Fibre,
Spaghetti

Bentley-Harris M{g. (‘o.. Conshohocken,

Pa.
Br;vndya'(ro.. Wm.. 276 Fourth Av,,

I-,Iec'l.ro'l‘e.ch Prod., Ine., Nutley. N. J.
Endurette Corp. of Amer., Ci ﬂwood

# General Elec. Co.. Bridgeport, Conn.
Insulation Migrs. Corp.. 65 W. Wash-~
ington Hivd., Chleago
Irvington Var. & Ins. Co., Irvington. N.J.
Mica Insul. Co,, 196 Varick St.. N. Y.C.
Mitehell- I(mld lmulutluu Co.. 51 Mur-
St N
\art‘fex « orp Rome. N. Y.

TURNTABLES, Phonograph

General Industries Co.. Elyria, O,
# R C A Mfg. Co., Camden, N.
Western Electric Co., 125 K'way, N. Y. C.

VARNISHES, Insvlating, Air-
Drying & Baking

John C. Dolph Co., Newark, N. J.
1rvington Var, & Ins. Cn..lrvfmnon. N.J.

Mitchell- Rand insulatlon Co,, 51 Mur-
ray =t., L

Stllte- Yuunz (.orp. 2300 N Ashland
Av.. Chlcago

70&"&1‘1‘ Mills. Ine., 112-26 St., Bklyn,,

VARNISHES, Wrinkle Finish
Sulllvan Varnish Co.. 410 N. Hart St..
Chicago

VIBRATION TEST EQUIPMENT
vlgrnlon ;l‘roclnlty Co.. 1536 Winter

All American Tool & Mg, Co.. 1014
Fullerton Ave.. (‘hicago

VIBRATORS, Power Supply

Amer. Tel v.& RadloCo.,8t. Paul Mlnn
Electronic Labs., Indianapolis, I
Mallory 4 Co., Inc.. P. R, lndumpolls

learl Corp., W. 62 Sl Cleveland. O.
Turner Co., Cedar Raplds, Ia
lnél':l Rndlo Prod. Co.. Orieans Rt.,

VOLTMETERS, Vacuum Tube

Ballantine Labs., Inc.. Boonton, N, J.
General Radlo Co., Cambridge, ‘Mass.
Hewlett Packard Co., Palo Alto, Calif.
* Measurements Corp., Boonton, N, J.
* Radlo Cll¥ lgod . Ine., 127 W. 26

WAXES & COMPOUNDS,
Insulating
lrv\lxnislon Varnish & Ins. Co., [rvington,

195 B'dway, N. Y. C,
112-26 St., Hklyn

Western Elec. Co.,
Zophar Mills, Inc.

WELDING, Gas, Aluminum & Steel
Treitel-Gratz Co., 142 K. 32 8t,, N, Y. C.

WIRE, Bare

Amer. Steel & Wire C'o,, Cleveland, O,
An\s‘wonda Wire & Cable Co., 25 BB* dwny,

Ansonia Eiee. ¢ 0., Ansohia, Conn.
Belden Mfg. Co., 4633 W. Van Buren,
Chicago
Copperweld Steel Co., (Glass; asspor
(’rc&scgnt Ins. Wire & Cable Co., Trenton
# General Elec. Co.. Bridgeport, Conn.
Phosphor Kronze 'imeltlng Co.. Phila.
Rea Magnet Wire Co., Fort Wayne, Ind.
Roebilng’s Sons Co., John, Trenton, N, J.
Velliff Mfg. Corp., Suuthpnrt Conn.

WIRE, Glass Insulated
lle}r’nley, larris Mfg. (‘o.. Conshohocken,

!,
Garitt Mfy. Corp., Brookfleld, Masa.
Holyoke Wire & (‘able (orp., Holyoke,

565

To-

Mass
lnnulu!lon Manufacturers Corp.,
W. Washington Blvd.. ¢ hlcagu [
()vlvens-( orning  I'iberglas

Corp.,
edo, O,

WIRE, Hookup
Hert’ery, Harrls Mfg. Co., Conshohocken,

a,
Gavitt Mtg. (‘u . Brookfield, Mass,
Le(l:;ll‘lec Mg, Co.. 1751 N. W, Av.,

Rockbestoﬂ Prod. Corp., New Ifaven,
Runzel Cord & w ire C'o., 4723 Montrose

\Mnltney lunke Co., New Haven, (‘onn.

WIRE & CABLE

Acme Wire (‘o., New Haven ( onn.
Amer. Steel & Wire Co., and, O.
Anaconda Wire & Cable C° o.. 25 B'dway,

N. Y,
Ansonia Elec. Co., Ansonia, Conn.
Belden Mm Co.,’4633 W. van Huren,

‘oll er lnu Wire Co.. Pawtucket. R, I.
(,unsnlldate(l Wire C'o., 1634 Clinton St..
Chteago
Crescent Ins. Wire & Cabie Co., Trenton,

Elec. Auto-Lite Co., The. Port Huron,
Mich,

C.
General Cable Corp.. Rome, N. Y.
+ General Elee. Co.. Hrldge ort, Conn,
annnl Ins. Wire Works, Wilkes-Barre,

H(;\I{oke Wire & Cable Corp.,

288
Hudson Wire Co.. Winsted, Conn.
Rea Magnet Wire (. o.. Fort’ Wayne. Ind.
Rockbes!os Prods. Corp.. New Haven,

Col
Roebllng 8 8ons Co., John, Trenton, N . J.
Runzel C'ord & Wire C'o., 4723 AMontrose
Ave. Chicago
Simplex Wire & Cable Co.,

Holyoke,

Cambrldge,
Mass.
Western Ins. Wire, Inc., 62 st
Los Angeles
w})eeler Insulated Wire Co.. Bridgeport,
‘onn.

1000 I,

WOOD, Laminated & Impregnated

Canfield Mfg. Co.. Grand Haven, Mich,
Formlica Insutation Co.. Cincinnatl, O,

WOOD PRODUCTS, Cases, Parts

Hofistatter's Sona, In 3Ave. & 24 5t
Long Island City, "
Tillotaon Furniture Co.. Jameatown,

FM Radio-Electronics Engincering
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FMBI CONFERENCE

(CONTINUED FROM PAGE 38)
Following is a list of the active mem-
bers of FMBI, as of February 20th:

Orerating CommenrciaL FM STaTiONS
Bamberger Broadeasting Service, New York, N. Y.,
WBAM

Baton Rouge Broadcasting Co.. Inc., Baton Rouge.
La.. WBRL

Booth. John Lord, Detroit. Mich.. WLOU

(ap:lol‘ {iroudcaﬂlmz Co., Inc.. Schenectady, N. Y.,

Columbia Broadcasting System, Inc., Chicago, I,
WRBM-IFM

(olun{bm‘ lirload(l:astmg System. Ine., New York,

g . %

Commereial Radio Equipment Co., Kansas City, Mo.,
KOZY )

Evansville on the Air, Inc., Evansville, Ind., WMILL

fivening News Associntion. ‘The Detroit. Miech..
WENA A

General Electric (‘ompany. Schenectady. N. Y.
WGFM

Gordon Gray, Winston-Salem, N, (',, WMIT

Interstate Broadcasting Co., Inc.. New York, N. Y..
wWQXQ

Jones .-\dvertisin;z Agency, Wylie B., Binghamton.
N. WNBE-FM

.lournul © ompany, The. \lll\\uukvo Wis,, WMEFM

Le;'\ll:;ondmshnx System, Don. Los Aungeles, Calif.

Marcus_Loew Bookin Ageney, New York, N Y.,
WHNF

Metropolitan Television. Inc., New York. N. Y,
WABK

Moody Bible Institute of Chicago, Chicugo, TH,
WHILM

Musak Radio Broadeasting Station. Inc., New York,
N. Y., WGYN

N“lgr{al Life & Accident Ins. Co., Nashville, Tenn.,

Strorlnlberz-( arlson Mfg. Co., Rochester. N. Y.,
A\

Travelers Broadeasting Service Corporation. Hart-
ford, Conn., WTIC-F\

WBNSH. Ine., Columbus. Ohio.. WELD

WCAU Hroadcasting ('o., Philwlelphia,  Pa.,
WCAU-FM

WDRC, Inc., Hartford, Conn.. WDRC-I'M

Westinghouse Radio Stations, Inc., Fort Wayne, Ind.
WOWO-FM

Westinghonse Radio Stations. Ince.. Sprivgfiekl, Nass.,
WBZA-I'M

Westinghouse Radio Stations, Ine.. Phikulelphia. Pa..
KYW-F)

\\'estimzhouse Radio Stations. Ine.. Boston. Mass.,
KBZ-I°M

ALY &lmzlmuqe Radio Stations. Ine.. Pittsburgh. Pa.,
KDKA-

\\}'Hl, Brnulr asting Co.. Philadelphia, Pu., WFIL-

WGN, Ine., Chicago, I1I.,, WGNB

WHEC, Inc., Rochester, N. Y., WHEF

WWSW. Tne., Pittsburgh, Pu., WINT

Yu‘r‘\kce| Network. The, Mount Washington, N. H..
Yankee Vl-l\\orl\ ‘The. Paxton, Mass., WG'TR

Zenith Radio Corporation, Chieago, IlL. WWZR

Horpers oF CONSTRUCTION PERMITS I'OR
ComMmeretan FM Stattons
Radio Serviee Corporation of Utah, Salt Lake City,
Utah, K8L-FM . .
Worcester ‘I'elegram Publishing Co.. Ine., Worcester,
Muss,

APPLICANTS FOR COMMERCIAL I'M STATIONS

American Broadcasting Corporation of Kentucky,
Lexington, Ky.

E. Anthony & Sons, Inc.. New Bedford. Mass.

Anthony, Earle C.. Ine., Los Angeles, ('ulif.

Ashl.m(f,Brmul(‘lmhnu (‘o.. Ashland.

Bremer Broadeasting Corp, Newark. N

Courier Journal & Louisville Times, Lmusullp l\v

Evening Star limad(-astmg Co., Washington, D,

Federated Publications, Battle Creek, Mich,

Globe Democrat Publishing (‘o.. St. Louis. Mo.

Greater New York Broadeasting Corporation. N.Y.C,

Ilead of the Lakes Broadeasting (*o.. Superior. Wis.

Houston Printing Co.. Houston, Texas

Mercer Broadeasting (o.. Trenton, N. JJ.

National Broadeasting Co.. Ine.. New York, N. Y.

Outlet Co., The, Providence, R, 1.

Piedmont Publishing Co.. Winston-Salem, N. ',

Portland Broadeasting bv«n-m Ine., Portland, Maine

Pulitzer Publishing Co., Louis, Mo.

United Broadeasting Co., ( leveland, Ohio

WJJD, Inc.. Chicago. i

WIR, The Goodwill Station. Detroit. Mich,

OreraTIiNG Exe ERIMENTAL OR DEVELOPMENTAL
b STaTiONS

Crosley Corporation, The, Cineinnati, ()Iun WRXNI'M
Jansky & Bailey, Washington. D. C., Wi3XO
Midland  Broadeasting  Co.. l\unuas City,  Mo.

WINER

AFFILIATE M EMIERS

Agricultnral Broadeasting Co. (WLS), Clicago, 111
"The American Network, Ine.. New York, N. Y.
Belmont Radio Corporation. Chie ago, 1.
Bendix Radio Division of Bendix Aviation Corpora-

tion, Baltimore, Md.
Blaw-Knox Division of Blaw-Knox Co.. Pittshurgh

(CONTINUED ON PAGE 56)
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ow liny Piezo Crystals

do their part to make this

a brighter. better world!?

& & hen those big, long range raiders strike
deep behind enemy lines, crystals ride along
—doing their small, but mighty important
job, of keeping alive the line of communica-
tions from plane to plane, and from raider
force to home base.

To fulfill this responsibility, crystals
must be perfect. Here at Scientific Radio
Products Company we're proud to be en-
gaged in the important work of making per-
fect crystals for the allied nations. That’s
where the big share of our output goes—but
our facilities are such that we may be able
to serve you, too, in your efforts to bring
destruction to the enemy — and make this
world a better place to live. Write us.

8 W. BROADWAY, COUNCIL BLUFFS, IA

uo MEYERSON W9GFQ
M_ SHIDELER WP9IFS

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT

= — T
= oo —— S W b“_&g'%
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NEW!

DRY AIR PUMP

for Economical Dehydration of Air
for filling Coaxial Cables

This easily operated hand pump quickly and effi-
ciently dehvdrates air wherever drv air is required.
One simple stroke of this pump gives an output of
about 23 cubic inches. It dries about 170 cubic feet
of free air (intermittent operation), reducing an
average humidity of 60% to an average humidity of
10%. The transparent main barrel comes fully
equipped with one pound of air drying chemical.
Inexpencsive refills are available,

I'he Aundrew Dry Air Pump is ideal for maintaining
moisture-free couxiul cubles in addition to having a
multitude of other applications.

utc describing coaxi and accessories free
n o re ir information on ANTENNAS
und TUNING end PHASING EQUIPMENT.

A NDRE

ANDREW CO.

wwWw americanradiohistorvy com

FMB!I CONFERENCE

(CONTINUED FROM PAGE 55)

Capital Broadeasting Co.. Inc.. Montgomery, Ala.
Carter Publications, Inc., Fort Worth, Texas
Central Broadcasting Co., Des Moines, lowa
Cherry & Webb Broadcasting Co., Providence. R. 1.
The Chicago Sun, Chieago, Ill.

Doolittle RRadio, Ine., Chicago. Ill.

Dullont Labs., Inc.. Allen B., Passaie, N. J.
Federal Telephone & Radio Corp., Newa
Fetzer Broadeasting Co., Kalamazoo, Micl.

FM Magazine, New York, N. Y.

Freed Radio Corp., New York, N. Y

Guzette Printing Co., Janesville. Wi

Graybar Electric Co., New York. N. Y

lowa Broadeasting Co., Des Moines, lowa

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

Josh Higgins Broadeasting Co., Waterloo, lowa
Macon Telegraph Publishing Co.. Macon. Ga.
Maryland Broadeasting Co., Baltimore, \d.

May Broadcasting Co.. Shenandoah, lowa
McClatehy Broadeasting Co.. Sacramento, Calif.
Minneapolis Star Journal & Tribune Co., Minneapolis.
Minnesota Broadeasting Corp.. Minneapolis. Minn.
Nashville Radio Corp., Nashville. Tenn.

Ohio Broadeasting Co., Canton, Ohio

Onondaga Broadeasting Corporation, Syracuse, N. Y.
Oshkosh Broadcasting Co.. 6shku~xh Wis.

Press Publishing Co., Sheboygan, Wis.

Racine Broadcasting Corp.. Racine, Wis

Radio Engineering Labs.. Inc., L, 1. City. N. Y
Radio Station WBNY. Buffalo. N. Y

RCA Victor Division of RCA, Camden. N. J

Speidel Newspapers. Inc.. Colorado Springs. Colo
Tulsa World Tribune, Tulsa, Okla.

WAKR, Akron, Ohio

W estern Electric Co.. New York, N. Y.

WAL] Broadeasting Co., Youngstown, Ohio

WHB RBroadeasting Co., Kansas City, Mo.

WKBH, Inec., La Crosse, Wis.

The Wisconsin Network, Inc., Wisconsin Rapids, Wis.
World Broadcasting System, New York. N. Y

TELEVISION AWAITS ONE ANSWER

(CONTINUED FROM PAGE 13)

No. reflections, or multipath distortion,
an’t be eliminated by going to a lower
frequeney. Even if there were no reflec-
tions on 4+ to 50 mc.. there would be room
for only one television station in cities like
Chicago or Los Angeles. Aud New York
and Philadelphia would have to share
time. because stations in these two cities
couldn’t operate simultaneously on the
same frequency!

Of conrse. New York City will want six
or cight stations of its own, and Philadel-
phia will probably want half a dozen. That
means the use of at least 12 television
bands 6 me. wide, and they will require a
72-mc. space in the radio spectrum. The
pace is available. In addition to the 50-
to 3G-me. band which will probably be
assigned to FM broadcasting, the follow
ing have been set aside for television by
the FCC:

60 to 66 me.

66 to 72 me.

78 to 84 mec.

8+ to 90 mc

96 to 102 nic.

102 to 108 mec.
Still inore bands are available at higher
frequencies.

In order to aecommodate the number of
stations required for adequate public serv
ice, television engineers must lace and
solve the problem of eliminating ghosts on
all these frequencies. That’s why it doesn’t
make sense to spend time now discuss-
ing non-existent troubles with the sound
channel.

But if the members of 'anel 6 will dis
pose of the ghost problem for video re-
ception. plans can be made now to launch
television on a national scale during the
period of postwar reconversion.

M Radio-FElectronies Engineering
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 24)

Phonograph Records: National distribution is
heing set up for records to be sold under ‘
Sonora name by Sonora Radie & Televi-
sion Corporation, 205 W. Wacker Drive, |
Chicago. According to Joseph Gerl, pres-
ident, arrangements have been made to
use the facilities of the Mutual Broadeast-
ing System. New York City, for making
Sonora recordings. Distribution to dealers
will be made through jobbers.

Ludwig Atnson: Award
ed the Marconi
Memorial Medal of
Achievement by the
Veteran Wireless
Operators Associa-
tion. Now head of
Radio Recaptor
Company, Inc
New York City.
manufacturing radio range and airport
traflic control equipment, he was operator
on the sixth Americaun ship to be equipped
with wireless apparatus. He was the first
American engineer hired by Marconi, and
he took part in the installation of the
famous old station at South Wellfleet, on
Cape Cod.

CAPACITORS
IN PLASTIC

Z.rnerizan has pioneered in the ap-
plization of plastics to electrolytic
ecnd b./-pass capacitors. Engineered
ta precision stcndcrds in jar-proof
cesigr, with finer electrical charac-
tanstics. They improve the appear-
cnze of any radio or electronic
cssemoly—and ‘they boast a time-
QEQUEST t2sted record for dependability. b

AMFERICAN CONDENSER CO.

Condenser Deliveries: A circular issued by 2508 So. Michigcn Ave. Chicago. Ill.

Sprague Products Company. North
Adams, Mass., lists a wide variety of con-
densers available for immediate delivery.
These included A-N types of oil-filled
bathtubs with single and dual condensers
for 50 to 1,750 volts DC. tolerance minus
209, plus 309, and oil-filled can types
of 1.0 to 17.0 mfd. of various AC and DC
ratings. Listed also are molded mica con-
densers of many values for 1,000, 2,500.
and 5,000 volts.

Williamsport, Pa.: Production of industrial ap-
paratus at the Sylvania Electric Products
plant at Emporiumn, Pa., is being trans-
ferred to the Company’s plant No. 2 at
Williamsport. Some departments are mak-
ing the change on a progressive basis.
while the administrative and engineering
departments are heing moved tact. ac-
cording to Roger M. Wise, director of
engineering. Virgil M. Graham will con-
tinue as manager. Space made available
at Emporium by this shift will be taken
over hy units of the production develop-
ment section of the main receiving tube
plant.

Screws, Nuts, Fasteners: .\ stock record in fold-
er form is available from Manufacturers
Screw Produets, 216 W. Hubbard Street.
Chicago, for the use of purchasing agents.
It is a periodic record of in-stock items of
screws. nuts, washers, bolts, fasteners.
drilled serews, and similar items in brass,

3911 ¢. Michigan Ave., Chicago

steel, stainless steel, and aluminum. ”U-1/0 Jm '?ﬁem UW (/}z Mﬂw @//OW y

(CONTINUED ON PAGE 58)
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As Vertical Radiators or as sup-
ports for F. M. or U. H. F.
Antenna — you can depend on
Wincharger Towers for
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“ less Maintenance
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b ;i charger Towers.
:]‘; :: Immediate Deliveries on Suif-
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P /s R

>

full infomation.
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09141005
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ANTENNA TOWERS
| and VERTICAL RADIATORS

SIOUX CITY, IOWA

WINCHARGER CORPORATION
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 57)

Television Relay Station: An application for a
television relay station to be located in the
New York area has been filed by Phileco
Radio & Television Corp. This relay, to
operate with 15 watts at 204 to 216 mec.,
will be used in conjunction with W3XE
and WPTZ.

S. N. Shure: General
manager of Shure
Brothers, Chicago
microphone  manu
facturers, led the
workers in singing
“We Did It Before
and We'll Do It
\gain” when the
Company was pre-
sented with a white star to be added to
the " flag awarded last vear.

Cleveland: Kranklin G. Gepfert. chairman of
the board. has announced the formation of
the Mec-Rad Division of Black Industries
to manufacture mechanical components
of raclio and electronic devices.

Chief engineer of Mec-Rad is John Alt
mayer. Theo. R. Finke is engineer in
charge of development and production.
Major products will he precision-type
transmission lines and radiation compo-
nents.

Brooklyn N. Y.: Additional produetion facil-
ities have been put into operation by
Amperex Electronic Products of 79 Wash-
ington Street, Brooklyn, N. Y. Plant No.
2 15 located conveniently at 25 Washing-
ton Street, according to an announcement
from sales manager S. E. Norris.

DR. VICTOR J. ANDREW AND J. J. BACKER

West Coast: Products of the Andrew Com-
pany, Chicago manufacturers of coaxial
cables and accessories, will he warehoused
m Seattle and San Franeiseo, in order to
speed deliveries in that area. aceording to
Dr. Victor J. Andrew. The items inelude

g-in. and ‘. coaxial cable, glass
seuls of these sizes. connectors, and pumps
for dehydrating the eables. James J. Back-
er, of Seattle, has recently heen appointed
sales engineer for the West Coust terri-
tory.

www americanradiohistorvy com

Switch SW-141

Voice
Gommunication
Gomponents

Plugs PL-54
and PL-55
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UNIVERSAL bigh quality plugs,

jacks ond switch assemblies
have been mede available to
prime and sub-contracto-s for
*earliest quantity deliveries. Cat-
alog No. 83C contains complete
details.

[

Universal
Microphone Co. Ltd.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION

301 Clay Street, San Francisco 11, Calif.
CANADIAN DIVISION

560 King St. W., Toronto 2, Ontario
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We're

aswr'!

EARLY four vyears ago,
while 1 was working out
the editorial plan and character
of FM Maga:zine, some of my
friends warned me: “You won't
be able to get editorial material.
There’s nothing to this Fre-
quency Modulation!”

I told them: “Frequency
Modulation is an improved
method of broadcasting and
communication. Major Arm-
strong’s system will succeed be-
cause, in our Country, progress
can’t be held back. I suppose
that people who fear the changes
brought about by progresswon’t
read a magazine called FM.
But I’'m going to publish a
maga:zine for the men who ser
the pace the industry follows.”

FM Magazine was hardly
in its second year when the
United States entered the War.
Some of my friends said: “Too

Februvary 1944

bad. Frequency Modulation is
frozen for the duration.”

Well, the other day, Mr.
F. R. Lack, vice president of
Western Electric, said that
“During 1942 and 1943, with
the assistance of our subcon-
tractors, we delivered 129 mil-
lion dollars’ worth of FM
equipment.” You'd probably
rank Mr. Lack among the men
who set the pace the industry
follows. 1 remember that he
was one of the early subscribers
to FM Maga:zine. And Western
Electric is only one of the com-
panies producing FM equip-
ment in huge quantities for our
Armed Forces.

I’'m glad I wasn’t persuaded
to abandon the original plan
and character of FM Maga-
zine, for its usefulness and in-
fluence have grown until, to-
day, it’s position of leadership
among radio publications has
been made secure by its long

www americanradiohistorvy com

Preparing for Your Postwar Plans

service to the men who set the
pace the industry follows.

Now, to make this position
of leadership doubly secure,
the editorial scope is to be ex-
tended to include the other
great field of future radio prog-
ress — Television.

Effective with the April is
sue, the name of this Magazine
will become FM AND TELEVI-
SION. This will not be merely
a matter of adding the word to
the title. It means active, con-
structive editorial recognition
of Television as the second
avenue of future radio ex-
pansion.

It means that this Maga:ine,
as FM AND TELEVISION, is
preparing now to serve com-
pletely the postwar interests of
the men who set the pace the
industry follows.

MILTON B. SLEEPER, Publisher

EFFECTIVE WITH THE APRIL, 1944 ISSUE
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WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

to reward their efforts with favorable
results.

One would expect the Japanese to he
useless as emplovees in our laboratories.
for they appear to be so limited intellectu-
ally that they would not he able to take
the next step hecanse they woull not
have mastered the one previous!

If the picture of these people is por
trayed aecurately in their radio equip-
ment. then they pose a 20th Century
parallel to the Indian problem that face
our forefathers in this Country. and exists
today. thouglt to a less troublesome ex
tent. in some of the South \inerican coun
tries. To the Japanese. as to the Indians. a
man of another race is a natural enemy
1t s as natural. to their prinntive itelleet
to kill and torture the men and women on
Bataan as it was for the Indians to treat
the white settlers in the same fashion

\s long as the Indians lived together
in numbers. there was no way to reael and
reorient the group thinking. In the defense
of civilization. it was necessary to ex
terminate them.

Qur experience with the Japanese has
heen the same. They have tolerated our
people. whether they were missionaries.
engineers, or industrialists, only to use
agiinst us what we have taught them and
sold them. Thetr group thinking has ac
cepted the results of our arts and seiences.
but has consistently rejected philosopliical
fellowship among men of good will. Now
armed with what they have acquired from
us. they have visited themselves nupon us
as a plague, and we must defend ourselves
against them by wiping out their breeding
places.

This would snurely be the conelusion of
any enginecr who took the time to sce the
Japanese mind as it is expressed in the
exhibit of their radio equipment

One of the contemporary radio papers
2. directed to dealers recently let off a
large clond of steam over the civilian
replacement tube situation. winding up
with a haymaker about the incapacity. in
cfliciency, and incompeteney of WIPB's
handhing of this matter.

The editorial effort was unquestionably
sineere, but it was conelusive ondy in that
it slrowed how diffienlt it is for an outsider
to nnderstand the inner operations in
volved in fighting a total war

Similarly. if fignres on cut-backs and
cancellations which are being handed out
these days were made public. they would
probably be used to prove that the War is
practically over.

Perhaps some factual information may
help to give a elearer picture to those who
are not in a position o see for themselves.

In the first place, the Radio and Radar
Division of WI'B is now doing an excep
tionally fine job. The period of initial

(CONTINUED ON PAGE 61)
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AVAILABLE
IMMEDIATELY!

Gould-Moody
"Black Seal

RECORDING
BLANKS

Broadcasting . stations!
Recording studios!
Schools! “Black Seal”
Recording Blanks may
be obtained withou? de-
lay on an AA-2X rating
which is aqutomatically
avallable to you.

Send us your priority
rating, and we'll ship
these famous, befter-
sounding, longer-wear-
ing, more satisfying
blanks immediately. Two
welghts — thin, flexible,
interchangeable with
agluminum, or medium
welght. Four holes. Cen-
ter-flow thread action.
Won't age, harden, dry
out or deteriorate.

Old Aluminum Blanks Recoated with
“Black Seal” Formu'a on Short Notice

the

GGULD-Mo0DY

company

Recording Blank- Division ‘
395 Broadway 7
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(CONTINUED FROM PAGE 60)

truggle, before its responsibilities had
been defined clearly, is now long past.
There may have been times when Ray
Elhis might have walked ont in despair or
disgust. Fortunately for WPB and the
radio industry, he has stuck to his post,
and evervone has benefitedd by the con
tinuous administration of one man who
has maintained a cousistently high aver
age ol right answers.

It is apparent to anvone who has heen
active in the business of manufacturing
military equipment that this group has
developed the eapacity for handling its
duties in a highly eflicient and competent
manner.

What  manv  outsiders, particularly
those concerned only with etvilian busi
ness, do not seem to understand is thal the
Radio and Radar Division of WPB only
performs administrative functions. It does
not produce equipment. Neither does it
constitme equipiment.

The prime responsibility of WI'B is to
protect our Armed Forces against short
ages. and to so control the flow of ma
terials and finished goods as to maintain
the pressure of production where supply i
most needed al any given time.

\ short time ago. military requireinents
were such that it seemed likely that ma
terials and produetion facilities wonld be
available for the manufacture of civilian
tvpes of tubes. Unfortunalely, military
needs changed. or estimated requirements
were revised. and the civilian tubes have
not bheen fortheoming, although  some
£.500.000 had been promised in the first
quarter of 1944,

Pronused? There is no such a thing as a
promise of civilian radio produetion. The
only promise the Radio and Radir Divi
sion ever muakes is that the needs of our
\rmed Forces will be served first. and
that any civilian produetion anthorized
will not jeopardize the [ulfillment of
military requiremnents.

I the failure of civilian tubes indicated
that the men in this group are ineflicient
and incompetent, it is Lrue only to the
extent that thev can neither control the
progress of the War nor are theyv able to
manufacture vacuum tubes.

I'wo months ago. it was stated in this
column that “the shortage of tubes for
civilian use will be mmeh worse hefore
there are any signs of relief.”” Subsequent
developments show that the sitnation still
isn't bad enough to reach Lhe point of
improvement.

Much of Lhe news that circulates via
3. the radio grapevine is misleading he-
cause, while it may be true, it contain:
ouly a part of the whole truth. Word is
getting around that a number of coutraets
for wilitary radio equipment are heing
cancelled, or cut back.

(CONTINUED ON PAGE 62)
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THE LATEST

UP-TO-THE-MINUTE RADIO
AND ELECTRONIC CATALOG
IN THE COUNTRY TODAY!

wot Publistied!

Newest listings of amplifiers, com-

munications equipment, radio tubes,
testers, etc. ¢ The latest develop ts in
Intercommunications equipment. ¢« Greatly
expanded listing of needed tools, espe-
clally for assembly and factory use. » Ad-
vance listings of 1944 radio and electronic
books; repair and repl vt parts; bar-
gain sectlon of values. ¢ A brand new.
up-to-the -minute catalog that should bhe
In the hands of Industrial plants, labora-
torles, government and millitary services,
schools, radlo servicemen and dealers (on
L265), everybody engaged In vital war and

civillan work.
dio Cotalog No.94

F REE @ will be rushed to

you upon request. Flll out
this coupon NOWI

LAFAYETTE RADIO CORP.
901 W. Jackson Blvd., Chicago 7, IN.

b Dept. T-2

The Lafayette Ro-

LAFAYETTE

RADIO CORPORATION

901 W. Jackson Blvd.
CHICAGOD 7, ILLINODIS

265 Peachtree Street
ATLANTA 3, GEORGIA

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 61)

And this means that the War will not
last much longer? No, it doesn't. Tt has

nothing to do with the duration of
hostilities.

This is made clear by a review of the
three stages of progress since Pearl

Harbor: First, our Armed Forces placed
orders for as much radio eqnipment of all
kinds and types as they thought might be
needed. Then, as quantity deliveries got
under way, and the equipment was put
into use, some of it was found to bhe
excellent, some was only good enough to
use until it could be replaced with im-
proved designs, and not a little was found
to be worthless.

In the second stage. new instruments of
functional military design were started in
production. while others were redesigned
in the light of battle experience. Quantities
were increased in step with the anticipated
needs of an Army, Navy. and Merchant
Marine growing at a fantastic rate. The
mortality of radio apparatus was ex-
tremely high. partly because it was
handled by men not yet expert. but
more because the instrmments themselves
weren't tough enough for combat duty.
During this period. there was time to
analyze. from first hand experience, the
virtues, weaknesses, and adaptability of
various designs.

Now, we have reached the third stage.
Requirements are becoming  stabilized,
and today our Armed Forees ean forecast
their needs so that. by periodic readjust-
ments in schedules, production can he
geared to consumption. Readjustments
are. of course, expressed in terms of can-
cellations and cuthacks on some contracts,
and additional quantities on others.

The only conchision that can be drawn
from a caneelled contract is that the item
in question has not proved successful, that
it is no longer needed. that the quantity
ordered has not been distributed or con-
sumed as rapidly as originally anticipated,
or that, in the course of standardization,
the function of the item has been found to
duplicate that of another type which has
superior characteristies.

What is significant about the pro-

8 gressive readjustments of military
contracts is that some plants are running
out of work, or will within the next
few months, while new contracts are
going to a relatively small number of
manufacturers.

The former are. in the main. companies
whiclt have not built up and strengthened
their organizations by developing special
skills or engineering talent. They have
made no contribution to the war effort
beyond offering the services of semi-
skilled labor. On the other hand. more con-
tracts are being awarded to radio muanu-
facturers who put forth the effort to

(CONTINUED ON PAGE 63)
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cations in all metals
and finishes.

x

THIRTY YEARS OF SERVICE
TO AMERICAN INDUSTRY

*

Premier Metar Etcing Co.

21-03 44TH AVENUE
LONG ISLAND CITY, NEW YORK

STAMPING GROUNDS
For Small Tough Jobs

METAL STAMPINGS, Inc.

Division Of THE FRED GOAT CO., INC,
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SLIDE RULE
OR SCREWDRIVER

... which will YOU be using
2 years from now?

Thousands of new men have joined the ranks of
the radio industry for the duration. But after
the war, even more thousands wili return from
the armed forces. War production will settle down
to supplying civilian needs.

Where will you fit into this dicture? 1f you are wise,
you will look ahead and prepare for the good
paying jobs in radio-electronics and industrial
electronics.

It 'is up fo you to decide if you will be a *‘screw
driver” mechanic or a real technician in a respon-
sible engineering position,

CREI can help you prepare by providing you with
a'rr'oven program of home study training that
will increase your technical ability and equip you
to advance to the better-paying radio jobs that
offer security and opportunity, The facts about
CREL! and what it can do for you are printed in
a 36-page booklet, It is well worth your reading.
Send for it today,

Write for Details
about CREl Home Study Courses ‘3 g

If you are a professional radio-
man and want lo make more money
-let us prove to vou we hate some
thing vou need to qualify for the
BETTER career job opportunities
that can be yours. To help us in

u-lhl!ently answer _your inquiry
PLEASE STATE BRIEFLY
YOUR EDUCATION, RADIO
EXPERIENCE AND PRESENT
POSITION.

CAPITOL RADIO
ENGINEERING INSTITUTE

Home Study Courses in Practical Rodio-Electronics
E for Professionol Seli-improvement.

Free Booklet Sent

Dept. F-2, 3224-16TH ST, N. W., WASHINGTON 10, D, C.
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(CONTINUED FROM PAGE 62)
build strong engineering staffs, to intro-
duce improved. precision methods  of
production and control. and to develop
new equipment which enhances the effee
tiveness of our fighting forces. In many
instances, the (lovclopmonl of instruments
covered by these new contracts was
initiated by the companies themselves.
or carried on in collaboration with one of
the Government laboratories. Others are
for items so complicated mechanically or
clectrically as to require precision manu-
facture. with a high ratio of engineering to
factory labor man-hours.

Now that all companies have been con-
verted to military production long enough
to reach again their proper levels in the
scheme of the industry, we find the richest
rewards going to those who have truly
carned them. while those who have put
in very little are wondering how they can
continue to take out enough to keep going
until the War is over.

These are the concerns which, as their
military eontracts run out. are going to
demand that they be allotted materials
for civilian sets. They will ery: " Give us
Government contracts or clse materials
for civilian radios. We are being diserimi-
nated against!” Yet the true canse of their
plight will lie in weak management or
selfish policies, and there is no reason why
they should be given special consideration
to make up for what they could not or did
not do for themselves.

Companies should earn the right to
survive the War by their contributions to
the War effort during this period of na-
tional emergency.

Companies that are not carning their
right to survive the War by contributing
to the War effort are going to be the next
headache for the Radio and Radar Divi.
ston of WPB. — Mirtox B, SLEEPER.

HIGH-FREQUENCY SIGNAL GENERATOR
(CONTINUED FROM PAGE 34)
serious frequency errors occur, and that
proper balance between the two sides of
the output system is maintained. After
the attenuator checks have been com-
pleted, the generator is checked to make
sure that no excessive leakage is present.
Finally, the generator is calibrated against

harmonics of a crystal oscillator.

The design of this generator offers the
following features:

Modulation to 509 from the internal
400- or 1000-cycle oscillator, or from an
external source covering the andio range.
The frequency range is 50 to 4$00 me.

Calibration accuracy, due to the high
stability of the oscillator, ean be main-
tained to better than 149, over long pe-
riods. The output voltage is continuously
variable from 0.2 volt to 0.2 microvolt.
Leakage below 300 me. is not measurable
on a scnsitive receiver. Recent experi-
mentation has enabled us to hold leakage
at 400 me. at less than 1 microvolt.
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Ultra-High-Frequency

@ Engineered and especially rec-
ommended for use in ultra-high-
frequency FM radio transmitters.
Readily adaptable for use as fixed
tuning capacitors, by-pass, block-
ing, coupling, neutralizing, and
antenna-series capacitors.

® Ask Our Jobber . . .

Ask about these and other types of capacitors for your
requirements. Ask for latest catalog—or write us direct.

INDIVIDUALLY TESTED

L
AEROVOX CORP., NEW BEDFORD, MASS, L. 5. A
It Canada: AEROVOX CANADA LTD., Hams TOH, OwT
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As our Navy prowls the seas, searching out and destroy-
ing the enemy, Hammarlund Radio products help quide
our great ships to certain victory. In commercial type
marine equipment too, you’ll find Hammarlune gprod-
ucts are outstanding for their record of service.
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THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th ST., NEW YORK, N. Y.

Establisked 1970

FM Radio-Electronics Engineering

www americanradiohistorvy com


www.americanradiohistory.com

3 WEATHER DATA BSERV ATORY
Mi. W ASH\NGTQN B(:‘H ) 0
o ¥ T ‘NMTW : MmUDE’fAéOF ’ o

_Range: § 3 daysl—
TEMPERATURE mPH. (1 ot O ) 1939

wlND“’\:Ae‘icv;\..’23\ MP . on
ax.

Y OU’ of 3

s | da
F\%zs.é ins. mean

Considere

coNDIT|ONS’ recorded an¥

w

SNOW—

ighes' v viel Yy
Highest not ral acity ever rn:otded inthe

THE FORERUNNER OF POSTWAR

MOUNTAIN-TOP FM TRANSMITTERS

Experience REL is the only manufacturer of FM

on 44.3 mc. from the 50-kw. REL transmitter at
transmitters able to furnish. from experience over a

{

period of vears, exact engineering iaformation and
cost data on mountain-top installations.

I)loncermg The first installation of this sort ever
made was the 1-kw. REL transmitter at Yankee Net-
work’'s WMTW on Mt Washington, where scheduled
broadcasting started December 18, 1940. In Novem-

ber, 1941 this was replaced by a 10-kw. REL model
520 DL transmitter.

Reliubility The record of performance is truly
amazing. Operating under conditions described by
metcorologists as the worst weather in the world,”
this transmitter has been on the air for over 18,000
hours, with a present schedule of 24 hours per dav.

FM Program Link Al programs are picked up

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG

Yankee Network’s WGTR, Paxton, 142 miles away,
and are rebroadcast from WMTW on 43.9 mc.

ST Link an programs originate, however, at
Boston, and are beamed to Paxton by a 156-mc. REL
studio-to-transmiuer link which has been on daily
schedule since Julv 24, 1939.

Reliability The outstanding reliability record of
this FM equipment has been made possible by the use

of the Armstrong Crystal-Controlled Phase Shift
method of modulation.

Postwar RFL is ready, as soon as conditions permit,
to handle all detils of planning and constructing

mountain-top FM stations and unattended satellite
transmitters.

RADIO ENGINEERING LABS., INC.

[m?/ A&n/@, N.Y.

RUMFORD PRESS
CONCORD.N. H
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Reach for the Moon

. but keep your feet on the ground

Hints of the wonders to be unveiled after Victory
promise many Iinnovations, including electronic
devices and radio communication equipment. h

Our engineers and designers have always had
the vision to forge ahead while retaining an un-
willingness to discard a proven development until
sure of something better to take its place. . . They
“reach for the moon” while prudently keeping their
feet on the ground. ;

We foresee no “startling” development but with
our skill sharpened by war work, Link FM radio
communication equipment will continue in the fore-
front . . . preferred by engineers and technicians
who well know the meaning of sound progress and
true quality.

COMMUNICATION
EQUIPMENT .

Engineer Manufacturer 125 W t 17th St i
Fred M Link New YZ:k 11, New ﬁrr;:k

Telephone: CHelsea 2-3838
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