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

For the continued development and
production of Radio Communications
and other special Electronic equip-
ment for our Armed Forces, the
Motorola organization has been
auarded two stars for thewr Army-
Navy "E™ Flag. Motorola is proud
of the part it has been privileged to
play in the speeding of Victory.
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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
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® Boring info the sunset, this
Mitchell has a rendezvous with
danger. Armed to 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 stations around the world depend

_ W; heavily on the HRO receiver for depend-
i - . . -
P able communications with aircraft.
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THIS MONTH’S COVER

Prof. Hubert M. Turner, Asso-
ciate Professor of Electrical Fngi-
neering at York University, is
the 1944 President of the Insti-
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 Dyck and Dr.
Wheeler, 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 before 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 ar 500 volts up to 10,000,000,000
ohms (10,000 megehms), with two other unique features — a comprchen-
sive clecrronic 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 microtarads. Direct reading — com
plete ready to operate — with high voltage test leads. Voltage measurc
ments AC and DC 10 6,000 volts. Total of 29 ranges.

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

—— CHECK THESE FEATURES

*Equivclent of 29 individual measuring instruments in one unit. *VR
105-30 Voltage regulator tube and its associated circvits, insuring
freedom from ervor due to line voltage fluctuations. *13 A.C. and D.C.
Voltage scales, measuring from a fraction of a volt to 6,000 volts, ot 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% ot 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 measvrement. wHas
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 bateeries, casily replaceable, tubes and
pilot lamp. Size: 944" x 1213 x 6"". Weight 13 lbs. Code

$79.50

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

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26 ST. ————=3 T NEW YORK CITY

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



Where the Transformers of
Tomorrow are Working Today

In all branches of the service and in
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.

o e S e ~
Tdicial Lb Navy Phot ograiss
——

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION
WEST ADDISON STREET + CHICAGO, I8
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1. Japanese FQuipMENT
2. Wiar, No Turpes?
3. CANCELLATIONS, CUTBACKS

4. WPB's Nexy Heapaone

The Signal Corps” exhibit of cap
] 1 tured JJapanese  radio equipment.
shown at the A\LLEE, and LR.E. Conven
tions. gives to the radio engineer an il
luminating picture of the people who have
made themselves our enemies.

The stories abont the daps whicl come
to us here at home are made compreliensi
ble by a study of their radio apparatns
beeanse it shows that these people, while
they have mastered the use of the prod
nets ol seience and engineering, have not
achieved a knowledge of the philosophy of
science and engineering.

Their thinking and therr methods, as
evidenced in their cquipment. seems to
lack the confidence that comes only when
science dispels superstition. That s, one
might expeet the manager of a Japanese
tube factory to feel in his heart that a run
of rejections was really an expression ol
disfavor visited upon him by the gods
rather than inadequate control of nater
als or processes,

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

Even though they possessed fircarms,
they could not prevail in battle, except in
surprise atlacks against unprepared or
numerically inferior opponents, for their
fighting was an expression of emotional
and mystic willingness to die. But to
seientifie progress. as represented by sue-
cessive improvements over the old flint
lock. the Indians eontributed nothing.

So history is repeated in Japanese radio
apparatus. It is not designed by men who
would qualify in this Country as engineers.
One pictures them jabbering and squealing
over 1935 editions of ARRIL 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 projeet had carned the speeial
approbation of the gods. who had seen tit

(CONTINUED ON PAGE 60)
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Key to a world within a world

].o 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 writc a preface to the

mightier book of the future.

This 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.

SYLVANlA ELECTRIC PRODU

EXECUTIVE OFFICES:

AIDING THE HOME FRONTS “KNOW-HOW'—Sylvania Fluorescent Lomps and
Fixtures give war workers the light they need to produce their armament
miracles. Sylvania Radio Tubes bring the news of the world to tha American
fomily, keep our people mentclly alert. Sylvania Incandescent Lamps
economically protect the eyes of the American fomily. Indeed, the Sylvania

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

CTS INC. formerly Hygrade Sylvania Corporation

S00 FIFTH AVENUE, NEW YORK 18, N. Y.

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

|| Zhe 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
\ 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
| painstaking care used in building these armatures is
| reflected in the quiet, vibrationless operation of the
| Eicor motors and dynamotors so frequently specified
|| for critical applications.
|
|
1

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 borsepower for continuous duty at 4000 R. P. M..

Eﬂe’on H Lo 1501 W. Congress St., Chicago, U.S.A.

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

Export: Ad Auriema, 89 Brood St., New York, U. 5. A. Cable: Aurrema, New York
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wherever a tube is

A beam of light is reflected
across the point of opera-
tion, then into a photo-tube
in this sofety applicotion.

THERE'S A JOB FOR

Relayd .. 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 controls 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

Series 5 D.C. Relay. Maximum switch capacity

by Guardian. two normally open-—two normally closed—or
% Not limited to tube applications but used wherever outomatic control is desired for making, DPDT Contacts. Resistance range .01 wp te
breaking, or changing the characteristics of electric circuits. 15,000 ohms. Send for bulletin 14.
1637-R W, WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY
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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-SSTRIP is built to
supply the electrical characteristics you
want. Developed by Harvey engineers
to meet exacting performance standards,

it offers 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 your 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

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

HARVEY

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

FM Radio-Electronics Engineering
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COMPLETE G-E EQUIPMENT

for wide-range, high-fidelity
FM broadcasting

1. FM Broadcast Transmitter. 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
ratirgs.

2. FM Broadcast Antenna. 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 broadcast transmitter station.

4. FM Station Monitor for checking center fre-
quency, percentage modu’ation, 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 electronic-tube “firsts,” G-E
transmitter tubes carry the definite assurance
of maximum economy, efficiency and service life.



= Py
Bamry Sy

WHEN you start planning your
post-war FM station, make full
use of General Elcctric’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 e¢xclusive G-E devel-
opments 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
you install your G-E equipment, we will
put on an aggressive FM receiver sales
campaign in your area to help you es-
tablish your station and to breaden 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 information.
General Electric equipment is installed
in more than a third of all the commercial
FM 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
equipmert.

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 bookletr and bulleting 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 post-war priorvity on a
broadcast transmitter and associated equipment. It
will enable u< to plan definitely for quick post-war
deliveries, Write for *The G-E Equipment-Reser-
vation Plan”—address Electronics Department,
General Elsctric, Schenectady, N. Y.

® Tune tr General Electric’s *“‘The
World Today” and hear the news
trom 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. Y




THOSE LETTERS!

d so

KEEP SENDING

t entries he's receive

ys that all the contes
actual

«gill Holligan sa
en swell—he wants more

¢ Radio Communications €
he SCR-299!"

far have be letters tellin' about
ences with all types © quipment

experi
ding ¢t

built by Hallicrafters inclu

RULES FOR THE CONTEST

he best letter received dur
Janvary, Februory and

s will give $100.00 for t ing each

e months of November,

Hallicrafter
December,

of the fiv
March. (Dea

dline: Midnite, the last day of each month.)
For every serious letter received Hallicrafters 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 itin a Hallicrafters advertisement. Write as many

s as you wish. V-Mail letters will do.

jetter

ns prohibit the publication of
d photos at present . . . monthly
d immediately upon judging.

Military regulatio
winners' names an
winners will be notifie

BUY MORE BONDS!

hallicrafters rabio

UFACTURERS OF RADIO

THE HALLICRAFTERS C€O., MAN
CHICAGO 16, U. 5. A.

AND ELECTRONIC EQUIPMENT,

12

4

»
1,8
S

FM Radio-Electronics Engineering



COMMERCIAL TELEVISION AWAITS ONE ANSWER

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

F the thirteen panels comprising the
Radio Technical Planning Board,
Panel 6 has what is probably the toughest
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 formulating
regulations under which television can ex-
pand most effectively as a public service.
The deliberations of Panel 6 will be fol-
lowed closely and criticised freely, no
doubt, by the entire industry. The reason
is that television research and develop-
ment is such a highly specialized 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 Circuits * That prob-
ably explains why the deliberations of
Panel 6 seem to be hung up over matters
pertaining to the sound channel. For ex-
ample, they have had to ask the VHF
Broadcasting Panel 5 for recommenda-
tions on the matter of the stability of FM
receivers for the sound channel.

It television engineers are in tronble
with FM receiver tuning, it is only because
they are not using properly designed FM
circuits,

However, there is reason to doubt that
the “ FM reccivers” they complain about
were ever designed for FM reception. All
prewar television sets were equipped with
AM sound channel receivers. When the
sound transmission was changed to FM,
the original AM receivers were simply
readjusted to a point just off resonance,
al which they will respond to FM signals.
This is a eritical and unstable adjustinent,
and the AM circuits were never intended
to be used in that way.

I recall that one of the leading television
engineer-cnthusiasts operated a set at his
home in this manner, and he apologized
for the poor andio reception, explaining
that, although the sound transmission had
been changed to FM, he was still using the
original AM sound receiver.
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BY MILTON B. SLEEPER

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

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

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

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 planning. Panel 6
should dispose of its major problems first.

For example: 1t is nearly four 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 sufficient strength to overcome
static interferenee 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 » \Why hasn't any-
thing been done about the television an-
tenna problem? There are two reasons:
First. television engineers have centered
their interests and efforts on the video
technique. Great strides have been made
in cameras. lighting, and cathode-ray
tubes. but not one television engineer
knows any more about receiving antennas
than he knew four years ago.

It 1s probably not reasonable to expect
men who are specialists in the apparatus
department of television to do the neces-
sary work on antennas. But someone must.

We must have antenna specialists 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 can not have
practical, salable home television.

Second, 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 recent FMBI
Conference, warned against looking at FM
problems through AM spectacles. The
warning is equally 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 bhe worked out before home
television ean become a commercial real-
ity. The laws of propagation which apply
at standard broadeast frequencies o 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 cquipment. and the video
receivers, they cannot be used to full ef-
feetiveness hecause no one has perfected
a receiving antenna svstem capable of 1)
receiving desired signals and rejecting re-
flections, and 2) performing these fune-
tions for signals of different frequencies,
arriving from different directions.

Television Frequencies & It has heen proposed
that the +4- to 30-me. hand 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-
ing began, during the Worlds Fair period,
on 44 to 30 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.

(CONTINUVED ON PAGE 56)
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FMBI CONFERENGE FEATURES COORDINATED ACTION

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

OT1 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 everyone
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, executives
of companies producing transmitters and
home receivers joined with the broad-
casters 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
called in New York City just 24 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 would
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 codperation
between a broadceast station and the
trade.

But somechow FM, even before the
War, had cleared the way for instituting
many improved practices. Chairman Fly !
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 Frequeney
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 The complete text of Chairman Fly's speech was
published in FM Rapio FiecrroNies, 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 ahcad: " FM stands today on 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 exceeded 650, a figure far beyond
the most optimistic hopes of Walter
Damm, FMBI president. or Theodore
Steibert, chairman of the
committee.

convention

Convention Program % T'he two-day program
was planned as a review of all aspects of
M, 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-
asting 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 C. 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
Rabio-ELECTRONICS.

Executives from some of the FM trans-
mitter and receiver manufacturers told of
their plans to make equipment available
when production of eivilian 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. Morcover, they emphasized

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-
the remarks concerning trans-
mitting equipment, by representatives of
General Electrie, Radio Corporation, Ra-
dio Engineering Laboratories, and West-
ern Electric are published here in full:

Sales Manager of Broad-

w' R' BAVID’ cast Equipment, Elee-

tronies Department, General Eleetrie
Company': If you have seen one of General
Electrie’s radio advertisements, or heard
one of our radio programs, you must be
aware of the Company’s firm convietion
regarding the future of FM in the broad-
cast industry and the home receiver
ficlds. We think it will be an important
postwar factor in your business of hroad-
casting and our business of manufacturing
transmitting equipment.

I think I can say without exaggeration
that General Eleetrie played an important
role in the introduction of FM to the
broadcast industry. Cobperating 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 broadcast transmitters in
ratings of 250 watts, 1 kw., 3 kw., 10 kw.,
and 30 kw., although none of the 50-kw.
amplifiers was delivered because of the
war situation. Other developments were
the FM station monitor, the FM eircular
or “doughnut™ type transmitting an-
tenna, 350-me. S-T transmitter-receiver
and antenna, hermetically scaled erystal,
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 secmed to us to be an

(CONTINUED ON PAGE 36)

asters,

FM Radio-Electronics Engineering



GERMAN RADIO APPARATUS DESIGN

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

HI highlight of the joint winter meeting
of the \.LLE.E. and L.R.E. was the ex-
hibit of captured enemy radio equipment.

accompanying illustrations. and compar-
ing them with those employed in ths

FIG. 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 items 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 American
equipment was produced, it is easy to
imagine that the German engineers really
believed they had the intellectual supe-
riority that would prove them to be the
Master Race. Certainly they lavished
man-hours on the design of the compon-
ents in terms of the composite assembly
such 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 directed 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 he 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 compronnse was made in
perfecting the last small detail.

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

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

That is a literal description. So compact

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
-an be secen. 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 small 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-
sihle. 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

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

G

ple was finished. Then a year's ttme 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,
have a greater capacity for working with
that - extremely deliberate, painstaking

is the design that with anything less than
minute precision i every detail, it would
be impossible to assemble this set. Space is
so limited that the wiring is done with fine
solid wire covered only with synthetic in-
sulation because there is no room to run
the heavily insulated. stranded conductors

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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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 made in that
way except for the front of the set, which
seems to be an aluminum stamping. The
use of die-castings is another feature
around which the assembly was designed.
The castings are amazingly complicated,
and some require draws i four directions,
Just how intricate they are can be seen
from the iilustrations,

Component parts, such as the different
types of condensers and resistors, are so
like onr own that it is difheult to tell
whether they copied from us, or we from
them. They have a trick in the ceramie
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 nxed, like the connec-
tions run m the grooves of the ceramic
plata, 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
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 heaten
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
cun 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 improvement.

So, today. we can imagine that German
radio engineers have not discovered the
truth of what General Colton said, that
their designs are sound, but not advanced.
And as we pour mto 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 erowded out all room

resulting from such

R At e

for improvement!™ That scems to be the
fundamental difference that distinguishes
German from American apparatus.

trate the conceit which is the strength of
the sell-avowed Master Race. At the same
time, it discloses the extreme weakness of
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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 e 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 ease may be of the operating
rules and standards imposed by that
licensing authority.

(+) The value of the publiec serviee
rendered by the broadeasters them-
selves.

Basic Engineering Potentialities of FM x Iet us
first direct our attention to the first of
these, namely the engineering potentiali-
ties of an FM broadeasting system. Many
broadcasters know intimately the engi-
neering and commercial phases of AM
broadeasting, in the standard  band.
Others approach FM with much less ex-
perience or with no broadeast 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 broadeasting. usually referred to
as the Armstrong System of Wide-Band
Frequencey Modulation, Just what is this
new system anyway? What can FM do
that AM cannot? What are the basic dif-
ferences hetween FAM and AM and what
are the social and economie implications

of these ditferences?

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 carcfully
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. [ have
grown up with its commercial, engineer-
ing, and allocation problems. Therefore,
instinetively, every time I tey to analyze a
situation facing us in FM, [ find myself

* Consulting Engincer for FM Browdeasters, Ine.,
Jansky & Bailey, Nutional Press Bldg.,, Washington,

D. C. A report delivered at the annual meeting of
FMBI, New York City, Jan. 26, 1944,

BY C. M. JANSKY, JR.*

looking back at our stenggles with similar
sitnations in the early dayvs of AM,

Comparison of FM and AM Allocations * Now,
serious mistakes can he made and wrong
conclusions reached by merely looking at
M through a pair of AM spectacles.
However, much can he learned from an
impartial, comparative study which gives
due consideration not only to similarities
but also to the implications of the ditfer-
ences between FM and AM. Therefore,
let ns compare the potential future possi-
bilities of

(1) The AM allocation structure con-
ststing of 106 channels occupying a band
extending from 3350 to 1.600 kiloceveles.

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

Each band is divided into enannels. In
cach band each station is assigned to a
specific ehannel. In hoth systems studios,
transmitters and antenna systems are
used, and in cach 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 ecither an FM receiver or a con-
verter designed for M reception, the ont-
put of the converter heing connected into
the audio and speaker svstem of an AM
receiving set.

The superior potentialities for sound
broadeasting 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, better 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 poiut of reception,

Propagation Characteristics in the AM Band = I do
not believe that I need go too much into
detail with respect to the idiosynerasies of
propagation in the AM band. Most broad-
casters today are familiar with the fact
that sky-waves exist at night but not in

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 serviee deliver an intermit
tent but useful secondary night service
which up to a point grows better the
farther you go away from the station.

To anyone familiar with the restrictions
imposed upon broadeast 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 350 and 1,600 ke,

Propagation Characteristics in the FM Band «
Around 50 me. in the FM hand, 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 skyv-wave
transmission is entirely non-existant in the
I'M band, we do know that FM stations
have substantially the same coverage
arcas day and night. So much for the radio
propagation characteristies of the two
bands,

Advantages of FM Over AM % Let us consider
now the implications of the differences
between FAM and AM broadeasting which
are due to the differences between fre-
queney and amplitude modulation. We
could establish a high frequency broad-
-asting system in the 42- to 50-me. band
using amplitude modulation. Why is it
that instead we use Frequeney 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
an 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 broadeasting the desired signal
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must be of the order of 100 times as strong
as the nundesired disturbances or interfer-
ence il completely elear 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
cquivalent FM signal.

Expressed in terms of power, the com-
parison of the two types of modulation is
even more startling, It takes approxi-
wately 2,500 times as much power at an
AM station to deliver elear reception at a
given receiving point as it would for an
FM station operating on the same fre-
quencey at the same place. In so far as the
ability to overcome noise and interference
is concerned, a 2-kw. FM 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 he operated
simultancously upon a single channel is
decidedly startling.

Comparative Potentialities of FM and AM » "I'li¢
idiosynerasies of radio transmission in the
AM hand. 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 skyv-waves at night
which do not exist in the daytime makes
the limitations most severe at night when
there is the greatest demand for broadeast
service. Already the AM band is over-
crowded, and even under the most favor-
able circumstances it canuot be expected
that there will be any substantial increase
in the number of AM stations licensed.
If there is. 1t will be to the detriment of
the service delivered by existing stations.

The more reasonable and localized prop-
agation characteristics of the FM band,
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 arcas will be the same day and
night, and where many stations through-
out the United States may be placed on a
single -broadeast channel. These same
factors make-for improved clarity of re-
ception throughout the better defined,
consistent coverage arcas.

Need for Adequate FM Allocation Facilities * So
much for the engineering potentialities of
FM broadeasting as contrasted with the
restrictive limitations inherent in AM,
Consider next the adequaey of the channel
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assignments provided for FM broadeast-
ing by the regularly authorized licensing
body. We now have the use of 40 channels
Iving between 42 and 50 me. There is
available no tangible evidence to prove
that this is not the hest place inthe spee-
trum for M, and there is plenty to prove
that it is. However, it is highly probable
that a wider hand 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 Broadeasters, Ine. is
already on record with a request that more
FM channels adjacent to the existing
band be provided.

FCC FM Regulations = 1n 19t0, FMBI and
those of us who firmly helieve in the future
of FM submitted evidenee hefore the
Federal Communications Commission in
support of a recognition of this new
broadeast service and for the allocation of
a portion of the radio spectrum to it.
The FCC not only acted favorably hut
followed with the promulgation of a com-
plete and detailed set of rule, regolations
and operating standards, Let us consider
some of their general characteristies,

The rules emphasize and define such
terms as Basie Trade Areas cach 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 F'M channels are assigned.

(b) Class B Stations intended  to
serve limited or basic trade areas and
located in or near cities of more than
25,000 population to which 22 channels
have been assigned.,

(¢) Class ' stations intended to
serve large rural and special serviee
area stations to which 7 channels have
been assigned, -

In addition, there are 3 channels in the
band assigned exelusively to stations in
the non-commercial, 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 arca channels looks suspiciously like
the local, regional and cleared channel
classification in the AM band. Also, it is
evident that a definite attempt has heen
made to closely relate the coverage areas
of FM stations to cconomic arcas of influ-
ence wherever that is possible. The phi-
losophy in hack of the Rules is obviously
that upon which the American system of

self-supporting  broadeasting has  been
built. Idealistically, a close relationship
between economie arcas of influence and
radio coverage areas would bhe a good
thing. However, the extent to which this is
possible will depend primarily upon the
laws of radio propagation and not upon
the laws of cconomics,

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

S

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

Obviously, cither the Commission’s
philosophy with respect to equality of
service from different  stations in the

. . o
sume general locality or the Commission’s
rules must go by the board. The Rules
and  Regulations contradict the hasie
philosophy.,

FMBI Comment On Use of Trade Areas  T'he
Special Engineering Committee of FMBI
has devoted a number of meetings to ex-
tended  discussion of the present FM
Rules and Regulations. Certain of this
Committee's recommendations and com-
ments have already been approved by the
Board of Dircetors of FMBI. The follow-
ing comments upon the use of trade areas
as a basis for allocations are taken from
the Committee's report :

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

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

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

(8) Trade arcas are often irregularly
shaped and the cities or principal ¢ity 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.

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

(CONTINUED ON PAGE 23)
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9 MEN ERECT 30-FT. MAST IN 1 HOUR

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

HE accompanying photographs tell ina

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

Masts of the type illustrated are avail-
able in lengths of 235 to 200 ft. However.,
the 90-ft. mast is shown because it is
particularly sunited 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 receiving 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 1bs. complete. The
mast comprises 10 sections ranging from
415 to 314 ins, in diameter, and weighs 350
Ibs, Anchors for the guy wires should he
located 40 [t from the base.

The first step in ereeting the mast is
to lay out the anchors with respeet to the
base. Each anchor carries a0 serew, by
means of which the anchor s literally

*Presadent, Hareo Steel Constiuetion Coo, dne
1180 . Broad St Ehzabethi, NO L

T

SN A A
Yo s.'e’«','.-v\_ A LS

February 1944

BY HAROLD COHEN*

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

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

Only 8 of the 10 mast scctions are
assembled at first. The sections are tele-
scoped together, making a 2-ft. jJoint. 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
permanently secure,

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

In preparation Tor 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

S

point, guy wires are secured temporarily
to the anchor opposite the hoom and to
the two anchors at the side. The fourth set
of guyvs 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 guys
have been finally adjusted, and the instal-
lation made permanent. The boom can 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 velocities of 125 MPH, and up to 100
MPT with a 34-in. coating of ice. Sinee 75
MPH is considered hurricane velocity,
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.




RADIO HAS BEGOME A TECHNICAL SERVIGE

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
ahout 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 years, 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 phonograpl, 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
cfforts!

D. W. MAY, DEAN OF THE RADIO DISTRIBUTORS

The Forgotten Man » T'hus, in the

vears immediately preceding ’carl 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. Vet 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 satisfy 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. Ile didn't even Lave
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
tendeney among dealers to offer a sub-
stantial discount in lieu of service. Then,
if any serious trouble developed, the

*D. W. May, Ine., Farasworth Distributor, 1 East
42nd Street, New York City,
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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, because conditions
were getting so bad in many arcas that
the only way distributors could hold their
dealers was to do much of this service work
for them.

There'll Be Some Changes * T'hings are going
to be ditferent 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

they produced. With certain no-
table exceptions, however, most
of the instructions furnished were
so sketchy and inadequate that
they seemed 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 instructions were not avail-
able until months after new mod-
els were put on sale.

Upon conversion to  military
production, it was something of a
disturbance to have contracting
ofticers demand that instructions
accompany all cquipment 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
hattlefront if our men don’t know
how to set it up, use it, and keep it in
repair?”’

Another kind of lesson has heen 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 fora
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



television receivers and antomatic 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 acceept the
responsibility for the satisfactory per-
formance of his products when they reach
consumers.

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

3. Imstruction 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 he 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 purposein their time, 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.'’

5. To assure the suecess 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 coiiperation 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 he 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-
cnee of the cities themselves,

(5) In certain sections of the country
trade arcas 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 eriticize 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 » I'he
Board of Directors of FMBI has approved
the following recommendations of its
Special Engineering Committee:

[. 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.

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

ITI. It is recommended that the use
of the dual terminology *“High Fre-
quencey Broadeast Stations™ (as used
by the FCC) and “FM Broadeast

February 1944

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  Broadeast
Stations.”

IV, It is recommended that in the
granting of licenses to FM broadeast
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.

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

(3) 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 facilitics to be origi-
nally installed do not provide for cover-
age of the ultimate area.

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

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

AM band, we can have a large number of
FM stations with well defined coverage
areas which will he the same day and
night. When the original needs of FM
broadecasting were presented to the Fed-
eral  Communications Commission in
1940, adequate provision was made for it
in the allocation structure in so far as it
was possible to foresee 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 broadeasters themselves.

RAILWAY RADIO EXPERIMENTS

CCORDING to an announcement from
the Pennsylvania Railroad, tests have
been started on two-way radio communi-
cation for use 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 castern
hank 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-
sylvania  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 thereby winning many warm
friends. Switching from AM to FM. there
is a marked improvement in tone quality.
Going from FM to AM, some of the in-
struments actually disappear! We haven’t
inguired, 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 lTniversal Microphone Company,
taking over the assets and liabilities of the
corporation. Management of the partner-
ship will be under the direction of James
I.. Fouch, president; Cecil L. Sly, vice
president and treasurer; Durwood D).
Allen, secretary.

P2 a R

LT. FRED HERGESHEIMER WINS THE DFC

Lt. Fred Hergesheimer: F)M 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 P-38. He 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, (). 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-Electronies; Recording Seere-
tary, J. H. Bose. engineering assistant to

PRODUCTION FACILITIES OF AMERICAN RADIO HARDWARE CO., 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
engineers 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
Street, New York City.

Educational FM Applications: By North Mich-
igan College of Edueation, State Board of
Sducation, Lansing, Mich.; The State
University of Towa, Iowa City, lowa; 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 engineer at Wells
Garduer. 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 me., with 1 kw.
aural and 4 kw. visual.

Industrial Tool & Dise Works, Ine.,
Minneapolis, Minn, has applied for a
television construction permit for a trans-
mitter to operate on 78-84 me. 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 me.

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 ean be trained.
(CONTINUED ON PAGE 57)
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NEWS PICTURE

ARM

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,

AJOR EDWIN HOWARD

February 194}

LY

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 from the
Commission, for it solves the problem of
wavelengths for every eity 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 192075
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 this great
invention.”

possible by
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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*

NY 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 3) 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 stahiiity of fre-
quency, coverage of a wide range of fre-
quencies, accuraey of frequency calibra-
tion, low backlash in the tuning system.
and good amplitude modulation capabili-
ties. all combined with a minimum of
spurious frequeney maodulation.

Varions difficulties arise in trying to ob-
tain this combination of features. and
there are varions methods of overcoming
some of them. It must be borne 1 mind,
however, that all finished desigus consist
of a series of conpromises between the
ideal and what is possible to obtain.

*Caef Research Engineer and Chief  Mngineer
Boowron, N, ), Re

fio Club of

respectively, Moeasurerients. In
printed from the
Ameriea.

Procesdings of the R
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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 dircuit, coil an:l
condenser components that have extremely
stable characteristics, rugged mechanical
construction, and last but not least. tubes
that give off & minimum of heat.

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

worse thar the uncompensated generator.

Frequency Range » The second consideration
of a wide frequency coverage adds further
problems 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 me., the use of a condenser of around
350 mmfd. gives a reasonably good L’
ralio in the neighborhood of the broadeast
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
overhalaneed on the capacity side.

The ideal situation would allow varying
of both L and (' in a fixed ratio, but un
fortunately this wonld complicate the
mechanical construction to a prohibitive
degrec.

Accuracy of Calibration » ‘Tlic third considera
tion. accuracy of calibration, brings in
many of the difficulties experienced in oh-
taining high initial stability. The effects
of tube aging. gradual changes in the size

FM Radio-Electronies Engineering



and shape of component 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 cyeling do not cause mechanical

ouUTPUT

INPUT-
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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 frequency
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 inductance. 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
capahility brings us first to the choice of

direetly 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 can be increased to
100€7 . while still maintaining low envel-
ope distortion. Sinee the amplifier must
track accurately with the oscillator over
a wide frequencey range, it is usually pref-
crable to employ a scereen grid type tube
as 4 modulated amplifier to avoid neu-
tralizing difficulties. Unfortunately screen
grid tubes possess a eharacteristic *“knee ™
on the modulation curve at the point
where the plate voltage approaches zero.
Consequently the envelope distortion rises
somewhat between 90 and 100¢, modula-
tion. Another difficulty arises when modu-
lation at high audio frequencies is at-

I»
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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. Plate 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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FI1G. 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. When this is done heavier
modulation may be employed, but in turn
the RF harmonies rise to a considerable
value.

The consideration of spurious frequency
modulation is an important one. The di-
reet modulation of an oscillator is ideal
from the standpoint of simplicity, but
very often it s necessary to modulate
at depths greater than 509 and, in certain
types of measurements. frequeney modu-
lation cannot be tolerated. This leads us to
the use of a master oscillator and modu-
lated power amplifier. The MOPA is cer-
taiuly superior in practically all electrical
characteristies 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
suecessful instrnment has not yet been de-
veloped. The design of ultra-high fre-

quencey oscillators involves many different
problems from that of medium frequency
generator, and a typical example will be
discussed later in this paper.

Power Supply * The power supply and mod-
ulation equipment of most generators are
of conventional electrical 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 generator.

Attenuator * The most commonly 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
manuer. 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
megacyeles.

The actual electrical equivalent circuit
of a single step of a conventional attenu-
ator is shown in Fig. 2. Here we see that
cach resistor contains a certain amount
of distributed induetance as well as some
shunting capacity. At high frequencies,
the distributed inductance forms a sub-
stantial impedance and can seriously up-
set the attennation ratio of the step. This
«an he 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 correet 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
eliminate as far as possible the inherent
inductance of the resistors.

This ean be done by using non-inductive
-arbon 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 PLATE 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 eapacity
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 between steps of the attenuator
can be so serious that at a frequency of 50
mc. an unshielded 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 cach
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 mc. 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 me. and also we were
much interested in finding out what could
be done toward attaining an accurate
voltage source at these frequencies.
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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 could or could not be retained, and
just how much we would have to depart
from what might be termed lower-fre-
quencey design. As it turned out, many of
the things which we thought would present
almost insuperable difficulties proved in
practice to have very little to do with the

suceessful 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 coneclusion 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:

Frequexcy Raxge: 30 to 400
greater if possible.
OvTteur VOLTAGE: 1 microvolt to at least

100,000 microvolts.

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

ATTENCATOR: resistance type, balanced to
ground.

mec.,

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-

FIG. 5. RESONANT CIRCUIT COMPRISING PARALLEL RODS, CONDENSER PLATES, AND
OSCILLATOR TUBE, AT RIGHT, DESIGNED AS A ROTATABLE MECHANICAL ASSEMBLY

v
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pedance of the gencrator is 70 ohms or
more, the capacitative reactance of the
grid is often low enongh 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-
ohm 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 wehavehad most ex-
perience and, also, we were curiousto know
whether such an attennator would work at
frequencies as high as 400 me. 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 instrament. The first consid-
cration was, of course, to generate the
necessary radio frequencies. .\ number of
circuits were considered with the idea of
having as stable an oscillator as possible.
This pretty mueh ruled out hinp crcuit
constants, and indicated the use of a reso-
nant transmission line of some sort for the
frequency determining element. The first
type considered was a coaxial line which
has the advantages of a low radiated field
and a high . 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 reusonable
lower frequency limit. the physical size
became relatively tremendous, unless ca-
pacity loading was added to reduce the
low-frequency limit. A great deal of diffi-
culty was experienced in trving to make a
satisfactory co-axial type oseitlator 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 keeping
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 50 me. In order to
cover the complete range
of 50 to 400 mc., either
several ranges of capacity
load would have to he 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 he 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 returned to the cathode. For
the sake of simplicity it was decided to
ground the B + ., 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 to a
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 neeessary to short the
unused portion of the parallel rods at high
frequencies, 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 serew to vary
the position of the slider, connected to a
gear train which rotated the varviable con-
denser. The difficulties 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 screw and gear train to
some means 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 tried rolling up the paralle] rods

+250V

T0
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 are.

We finally found that if we used the
cireular-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 capacity. 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
OPENONLY\'
. ONIOK
—\V‘hj:‘\\f%-/
J 4
0 i :E = .E i x 10K
_l__1 | o—,—wvv‘Iw*.v——o i
T O 2 : I =T xK
| - = <
1 T et [l
I| | = I > : : X100
> - <
iy 2 I_ 2 : II xIo
II| o—L«N\i—wN—-—o i
< 4
3 = 3 } l !
| L YW AN/
| : ; ! | xQ)
th N : |
| u' : Il
o b |

.|l

FI1G.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
increases, the condenser plates attached
to the rotor mesh with the stator plates
which arc 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 inaetive 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 clips which are
spaced along the line perform this function
by shorting on a stationary strip at the
proper time. A pair of these clips can he
seett just beginning 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. Tbus 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

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 conventional pick-
up loop and slide wire were tried and
proved very unsatisfactory, because 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 he 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 frequency 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 copper tube. From
the coupling loop leads run inside the
tube, spaced by polystyrene 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
inside the tube. The tube is supported by
mounting blocks, one of which can 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
maximum 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 RF 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 |
range, it was necessary to be able to read
aceurately on a meter 1/10 volt across the
line. If two diodes were used with one
plate connected to cach side of the line,
and the cathodes grounded, this would
give only .05 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-
heater capacity was used and placed di-
rectly across the line. This gave very satis-
factory indication with the 1/10 point
oceurring at approximately 4¢ of full
scale on an expanded seale 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

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

The de luxe-type installation shown below is lar television stations.
one of several RCA Television Transmitters They are in addition to a number of experi-
installed before the wan mental and relay-type television installations

All of these installations are standard trans- made by RCA as part of its own television

mitter models, designed and constructed to development program.

broadcast specifications and installed for regu- RCA’s experience in this field is unequaled.

. / f?} . v
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RCA pioneercd the development of electronic television.

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

NBC, a member of the RCA family, operatcs 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.

De luxe television installation
including audio and video
transmitters of matching design.
Note unified front-type construction
and styling similar to that of RCA
de luxe transmitters for AM and

FM broadcasting.

b RCA BROADCAST EQUIPMENT =
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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 hy-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

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

operator. To the left. of the RF unit can he
seen the pick-up loop support, the tube
which carries the RF from the oscillator
to 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 calibration dial. The two push buttons

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 appears
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)

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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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 voltmeter 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 ohms 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 diode.

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 panel. 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 connected to the output cable
system on the front panel. The small silver
leaf springs shown are 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 self and
mutual inductance effects, 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 carried in
properly Llerminated lines. The difficulty
to be overcome was the design of a trans-
wission line of constant impedance so that
when the bottom end was connected 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 switch
shown in Fig. 12. The drum consists es-
sentially of six sections of balanced trans-
mission line of different lengths, arranged
in eylindrical form, with the sections of
line running parallel to the axis of the
cylinder. One end of all the sections of line
lies in a plane at the bottom of the drum,
and connects 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 varions 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 allenuator step to the output
cable in a properly terminated line. The
arrangement can be seen installed in place

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 mechanically and
electrically, the ground currents which are
often a serious source of trouble in single-
ended attenuators cancel. Since all volt-
ages are carried in properly terminated
lines, reflection difficulties 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-
cal design. Both a positive and negative
supply are needed, the positive to furnish
plate voltage for the modulator and audio
oscillator, and the negative to supply the
necessary — 150 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 mec.
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 eliminate 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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Their hobby is radie too...

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.
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new developments in
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opportunity to carry ont a constructive
program of institutional advertising on the
subject of FM. That was done and is being
continued in hoth 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 Electrie distriet 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 broadecasters 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 heen
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, 1 believe we have
been constructive. A few months ago,
our publication Radio Broadeasting 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 he
built.

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

3. Television will grow into an im-
portant separate hroadeasting enterprise.

Your presence here is an indication of
the increasing interest in FM. With such
impetus, continued rapid growth is as-
sured. Tt 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 M 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, 5300-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 predieted 500 FM stations and 750
AM stations five years after the war. To
complete the prediction, 100 television
stations and 30 international stations.
True, this is only one prediction, but it
is based upon our analysis of the trends
and with some thonght about the eco-
nomics,

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 cach 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
forsale 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 helieve
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 Engincer,

G' B' JULLIFF ¥ 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. Rescarch has been carried
forward in RCA Laboratories on specific
FM circuits, propagation characteristics
of very high frequencies used in FM, and
on component elements required for FM
broadcasting. Typical of the important
contributions made by RCA engineers
are the Sceley  discriminator and  the
Crosby FM transmitter, which are ex-
tensively employed both by our com-
pany and by others. In addition, RCA
antennas have enabled FM broadeasters
to obtain highly eflicient coverage of
service areas. The wealth of data on wave
propagation obtained by RCA and NBC

has helped engineers of the government
and industry to make predictions of the
service arcas 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 iustalled then and is now operating
in such cities as New York, Philadelphia,
Detroit and San Francisco. As soon as
civiban 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 characteristies that
insure good and reliable service. In the
postwar period, all RCA standard hroad-
cast andio equipment 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
cquipment 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 & com-
plete and coirdinated 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 expeet that these sets will
do full justice to the FM programs.

In summary, RCA's poliey 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 broadeasters,
you are keenly aware of the importance of
satisfying public demands, The success of
the American broadeasting 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 GONFERENGE FEATURES GOORDINATED ACTION

(CONTINUED FROM PAGE 14)
experienee in the broadeast transmitter
and recciver fickls, plus our engincering
facilities, to provide the type of equip-
ment the broadeasters need to satisfy the
requirements of their listeners and the
licensing authority,

President,

GHARLES SREBROFF, fr¢xixnt.

neering Laboratories, Inc.: REL is the
pioneer manufacturer of FM broadcast
transmitters, having closely collaborated
with Major Edwin II. Armstrong in the
construction of Radio Station W2XDMN,
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 st 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 experience gained during this
war period, we are in position to produce
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
sinee 1938, and the second model has been
in use since 1941, The transmitters range
from 1 kw. to 50 kw,

Briefly. the advantages gained by the
phase-shift method, as 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 frequeney modulation, and it is
therefore the only method which cannot
get off frequeney. Its frequency is di-
rectly controlled by a single ervstal which
maintains stability to within better than
100 cycles of the center frequeney. Tts
fundamental prineiple is that frequeney
modulation is produced by phase-shifting
a current derived from a relatively low-
frequencey, ervstal-controlled oscillator,
This phase-shift represents a very lin-
car but very small frequency change
which must be multiplied through a series
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of frequency doublers to produce the
required frequency ehange 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 frequencey characteristies are
essentially flat over the useful frequencies
required for high fidelity broadcasting.

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

We feel that the postwar period will
show a tremendous increase in the number
of FM hroadeast stations. Many of these
new broadeasters 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 cobperation to
get them off to a successful start. We
are preparing to make this assistance
available to them. We have accumulated
the widest experience in this line from
the REL installations now in use.

REL has set up a program whereby the
new broadeaster entering the field can
secure a complete ** packaged ™ FM broad-
ast station, low in cost and easy to erect
o 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 b-kw. transmitter, studio equipment,
measuring cquipment, and the material
necessary for the erection of a suitable
antenna.  The prospective  broadeaster
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
he prepared to assist and guide in making
arrangements to supply all of the engi-
neering data required for the FCC con-
struction 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 necessary
data to get on the air. In plain and straight-
forward language, the package will *pro-
vide everything from soup to nuts.”

All30-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.

F R LAG Viee President, Western

v ! Electric Company: What
are Western's plans for FM? 1 am happy
to say that we have nothing new to show
you now and nothing new to talk about.
I am happy hecause T 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-
gincers and some shop people to building
the model of a new super-dooper FM
equipment to show you and thus strengthen
our postwar position. I am sorry that 1
can’t tell you when we will he 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 vou
will sce. It is now being distributed to
our employees — over ninety  thousand
of them — seven thousand in the Bell
Laboratories and cighty-three thousand
in the shops. Down at our shop, soldier
Joe has a perpetual AAA and yvou will
notice from “Battle Talk” that during
the vear 1943 we delivered to him nearly
575 million dollars” worth of radio, elec-
tronie and communication equipment. A
large share of this was FM. In fact. during
the years 1942 and 1948, with the assist-
ance of our subcontractors, we delivered
129 million dollars” worth of FM to Joe.
In this connection 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 equipment, I went to Major
Armstrong for a license. He said, “*As
vou well know, I served in the last War,
and they won't take me for this one, hut
1 should like to do my bit. You can build
all the FM you want for the Armed Serv-
tces 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 continued experimental work
and the operation of Alpine.

This huge FM program has taken all
the time of our FM experts and a lot more,
and a number of new projects 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-
ence will be available to you, your con-
sulting engineers, and your own engineer-
ing staff. and when Unele Sam says “Hold
nuf " we hope we will have the privilege
of going to work on your problems.

(CONTINUED ON PAGE 55)
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o EXACTING

LABORATORY
STANDARDS..

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 I50 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.

e S O TR S,

45 WEST 18th STREET « NEW YORK I, N.Y. « WATKINS 9-1870

February 1944 39



US.S. MISSOURI LAUNCHING
BY
TELEVISION

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 COouLD

WITNESS THE LAUNCHING

TELEVISION BROADCASTERS ORGANIZE

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

N order that the television hroadeasters
may express themselves as a group in
matters pertaining to the future plans and
the development of this field. the Televi-
sion Broadeasters Association has been
formed as a Delaware corporation. Char-
ter members of T.B.ALinclude representa-
tives of the leading interests in the
television field.
At the first meeting. held in Chicago,
Allen B. Du Mont was elected president
of the Association, and Lewis Allen Weiss,
vice president. The following are directors:
F.J. Bingley. Phileo, Ine.. Philadelphia
Robert L. Gibson. General Electrie
Company, Schenectady, N. Y.

O. B. Hanson, National Broadeasting
Company, New York City

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

Worthington Miner, Columbia Broad-

casting System. New York City

Paul Raibourn, Telev.sion Productions.

Inc.. Hollywood, Calif,
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Lewis Allen Weiss, Don Lee Network,
Hollywood. Calif.

Allen B. Du Mont, Du Mont Laborato-
ries, Ine., Passaie, N. J.

At the first meeting, 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 commereial 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 employvment 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 programs,

Engineering Committee. E. J. Bingley.
chairman. The scope of this committee's

work has not been defined at this time of
writing.

Membership Committee, Jack Poppelle,
chairman. Inguiries coneerning member-
ship in the Television Broadeasters 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.

Tekevision Manufacturing Committee:
TLis committee will be appointed in the
near future. Its membership will be com-
prised mainly of manufacturers who are
planning to produce home television re-
ceivers when conditions permit.

['ntil 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 suceess is assured. now that it has
begun to function.

FM Radio-Electronics Engineering



LESS WEIGHT-GREATER
DESIGN ADAP'I'ABII.I'I'Y. be

INDENTS PERMIT TAPPING OF
ANY TURN ON SMALL Coit

...atypical speciol feature avoilable
in B&W Air-Wound Construction
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...with B:W “Air-Wound” Construction ’

Air-Wound coils have low dielectric loss,

Aér-Wound coil construction—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. Theyare not 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-
tected with “bumper” rings.

HOW'S THIS FOR A "DROP” TEST'\\

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.

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
variety of types.

There's nothing scientific about it, but when 2 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. Actually, the only damage was a bent plug-in prong
and a cracked ceramic support. The Coil was |mmed|alely

“repaired’’ without tools of any kind, and operated perfectly!

& AIR INDUCTORS

February 1944 41



M & TELEVISION PRODUCTS DIRECTORY

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

AIRPORT RADIO Installations

Afreraft Ace e\mrles Corp., Funston Rd.,
Kuansas City, Kans,

Alr Associates, Inc.. Los Angeles, C'alif.

Bendix Radlo, Towson, Md.

C ommunlcanons hqulp Corp., 134 Colo~
rado St., asadena. Calif.

Erco Rndlu Labs. Hempstead,

Rnglo\l(eceptor( 0., Inc., 251 W. 19 St.,

Inc.,

ANTENNAS, Mobile Whip &
Collapsible

Afreraft M-rmsorles( orp., Funston Rd.,
Kausas City
Birnbach ] Radios Co-. 145 Hudson St.,

Brach Mrg Corp., L. 8,, Newark, N
Camburn Elee. C ., 484 Broome

N.Y.C.
 Galvin Mig. Corp.. Chicago, Ill.
* Link, F. M., 125 W, l7l.h St., N. Y. C.
Premax Products, 4214 Highland Ave.,
Niagara Falls, N, Y
% Radio Eng. Labs., Inc., L. I. City, N. Y.
* Sp dﬂr Mfiz. Co.. Noble & Darlen Sts..

Tech. Appl. Co., 516 W, 34 §t., N. Y. C.
Ward Products Corp., 1523 E. 45 3.,
Cleveland, O.

ANTENNAS, Tower Type

Blaw-Knox Co., Pittsbureh,
l Cons. Co., E. Brond St

beth, N. J.
Lehigh Structuml Steel Co., 17 Battery
Pl N. Y.

* Lingo & %on John E., Camden, N. J.
Truscon Steel Co., Youngstown, O.
 Wincharger ('orp.. Sloux City, Iowa

ATTENUATORS

Cinema Englneering Co., Burbank, Callf.
Daven Co., Rumnmit Ave., Newnrk N.J.
General Radlo Co., Cambridge. Mass.

Inuirmlt,!tl)tljlnal Resistance Co., 429 Broad

Malbry & Co., ., Indianapolis, Ind.
* Ohmlte Mfg (,u 4835 W. Flournoy St.,

Chlcag
Ltd., 2101 Bryant St., San

Remler Lo

Francisco
Shallcross MIg. Co., Collingdale, Pa.
Tech Laboratories, Lincoln St., Jersey

City, N. J.
Utah Radio Irod. Co., 842 Orleans St.,
“hicago

BEADS, Insvlating

Amer. Lava Corp., Chattanooga. Tenn.
Corning Glass Works, (‘orning, N. Y.
Dunn, Inc., Struthers, 1321 Cherry,
Phlia.. Pa,
Star Porcelain Co., Trenton, N, J.
Steward Mftg. Co., Chattunooga Tenn.
BEARINGS, Glass Instrument

Bird, Richard H., Waltham, Mass.

BINDING POSTS, Plain

% Amer. Hdware (0., 476 K'way, N. Y. C.
l-‘n{nklln Mfg. Corp., 175 Varick St.,

Y
Radex (. urp 1308 Elston Ave., Chicago

BINDING POSTS, Push Type
* Amer. Radio Hdware Co., 476 B'way,
Eby. tne.. il H.,W. Chelten Ave., Phila.

BLOWERS, for Radio Equipment
L~R Mtg. Co., Torrington, Conn.
Trade-Wind Motorfans, Inc., 5725 S,

Maln St., Los Angeles
BOOKS on Radio & Electronics

\lncmlllun Cu., 60 Fifth Ave., N. Y. C.
_ House, 593ALE 38 St.,

kly
\lc(,r‘:;w Hlll l!ook Co., 330 W. 42 St.,

Pitman Pub. (" orp., 2 W, 458t N. Y. C
RldloyTech Pub. (o 45 Astor PI
Rider, John F., 404 Founh Ave.
Ronaid Press ('o.. 15 E St..

\'s]e' '\Yosu:and Co., D., ...>0 l-‘ounh Ave

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

BRIDGES, Percent Limit Resistance

Leeds & Northrup Co., 4901 Stenton
Ave., Phila.
* Ra&iloy(,‘l(t:y Products Co., 127 W, 26 St.,
Shalicross Mfg. Co., Colllngdale, Pa.
BRIDGES, Wheatstone

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

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

Shallernss Mg, Co.. Collingdale, Pa.
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% Indicates advertiser in this Issue of FM Radio-Electronics

Alrcraft Accessorles Corp.

Collapsible

Alreraft Accessories Corp,

BINDING POSTS
Franklin Mfg. Co.

CABINETS, Metal

Insuline (‘orp. of America
Par-Metal Products Corp.

Radios

Churehlll Cabinet o,
Fillotson Furniture Co.

CABLE, Microphone, Speaker,
Battery
Lenz Flectrical Mfg. Cu.
CERAMICS, Bushings,
Washers, Special Shapes
Lenox, Ine.

CLOTH, Insulating
Mitchell Rand Insufation Co

COIL FORMS, Glass
Corning Glass Works
CRYSTALS, Quartz
Quartz lLaboratories
DIALS, Instrument
Barker & Williamson
GEARS & PINIONS
Crowe Name Plate & Mfg. Co
INSTRUMENTS, Radio
Laboratory
Boonton Radio C'orp.

Ferris Instrument Corp.
General Electric Co.

KEYS, Telegraph
Telegraph Apparatus ‘o,

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

AIRPORT RADIO Installations LABORATORIES, Electronic

ANTENNAS, Mobile Whip & METERS, Ammeters,

MICA

OSCILLOSCOPES, Cathode

CABINETS, Wood, for Home RADIONRECEIVER SEE.

RECTIFIERS, Current

RELAYS, Mercury Plunger

RELAYS, Small Telephone
RELAYS, Time Delay

TEST EQUIPMENT, Service

TUBING & SLEEVING

WIRE & CABLE

Illectronte C‘orp. of Amer,

Voltmeters, Small Panel
MeClintoek Co., O, B,

Mitchell-Rand Insulation Co.

Ray

Panoramie Radlo Corp.
Reiner Electronics Co.

TRANSMITTERS

Alreraft Accessories Corp.
Alreraft Radlo Equipment Corp.
l “lectronic C'orp. of Amer.
Iirco Radlo Laboratories, Inc.
llalr\ ey-Wells ¢ ‘ommunicatis ns,
ne

Jeflerson, Inc.. Ray

Radio Craftsmen
‘Termpietone Radlo Co.

Seilenium Corp. of America

Adams & Westlake Co.
H-B Electric 0.

Allied Control (o,
11-13 Electric ¢'vu,

Jackson Klectrical Inst. Co.
Radio City P’roducts Co., Ine.
Radio Curporation of America
Supreme Jnstrument Corp.
Weston Flectrical Instrument C'o

Mitchell-Rand Insulation Co.

VARNISHES, Insulating
Miltehell-Rand Insulation Co.

Consolldated Wire (o,
Runzel Cord & Wire Co.
Western Insutated Wire, Ine

BUSHINGS, Hermetic Sealing
(4 omlng Glass Works, (orning, N, Y,
eetlnghouse Elect. & Mitg. Co.,
5. Pittsburgh, Pa.
BUSHINGS, Terminal Sealing
Corning Glass Works, Corning, N. Y

Peerless Electrical Prod. Co., 6920
McKinley Ave., Los Anceles 1
Westinghouse Fleet & MIg. Co., E.
Plttsburgh, Pa.
CABINETS, Metal
Par-Metal l’rml‘ Corp., 32-40th St
I..
of Amer., Long Island

Insutine C- orp.
City, N. Y.
CAEBINETS, Wood, for Home Radios

C hur(-hl‘ll Cabinet Co., 2119 Churchill st
h
llllowon
a Mo

Furniture Co., Jamestown,

CABI.E, Coaxial
Amerlcnn Phenolic Corp., 1830 8. 54 Av.,
Anacon:fn Wire & Cable Co.. 25 B'way,

* Andrew Co., Vietor J., 363 E. 75 St.,

Chicago
Belden Mrg Co., 4673 W.

Chicag
Buatun Insulated Wire & Cable Co.,

Van Buren,

Communlcatlons Prods. Co., Jersey
City,

(‘ornlsh Wire Co., 15 Pnrk Row,N. Y. C.

Doolittle Radlo. Ine., 7521 S. Loomis

Blvd., Chicago

420 Lexington,
(.elr,llernl Insu‘l:l!ed Wire Corp., 53 Park

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

Lenz Electrical Mg, Co.

Radex Corp., 1308 Elston Ave., C'hicago
Slmrlex Wire & Cable ( orp., Cambridge,

(.eneral Cable Corp.,
N. Y, €.

CABLE, Coaxial, Solid Dielectric

Amerlcanhll’hennllc Corp., 1830 5. 54
cago
Federal Tel & Radlo Corp., E. Newark,

.\lmplex Wire & Cable Corp., Cambridge,
Maess,

CABLE, Microphone, Speaker &
Battery
Alden Prods. Co., Brockton, Mass
Anacom}\? \‘\('lre & Cable Co 25 Broad-
neuﬁn Mfg. Co., 4633 W. Van Buren,

hicago
Loston Insulated Wire & Cable Co.,
Dorchester, Mass,
Gavett Mfg. Co., Brookfield, Mass.
lhil{oke Wire & Cable Corp., Holyoke,
ass.

CABLES, Preformed
Itelden Mfg. Co., 4633 W, Van Buren
St., Chicago
CASES, Wooden Instrument

lloﬂstnlters Sons, Inc., 43 Ave & 24
Long Island ¢ lty N.
. Illotziun Furniture Co.,

Jamstown

Gomponents, and Equipment

CASTINGS, Die

Aluminum 0. of Amer.. Pittsburgh, Pa.

American Brass Co., Waterbury, (‘onn.

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

CERAMICS, Bushings, Washers,

Special Shapes

Akron Porcelain Co., Akron, O,

Amer, Lava Corp., Chattanvoga, Tenn.

Centralab. Div. of Globe-Union Inc.,
Milwaukee, Wis,

Corning Glass W orks C ornlng. N. Y.

Electronic Mech Ine., P

Gen'l Ceramles & Steatite Corp., Keas-

bey, N. J.
Isolantite, Inc., Bellevllle, \' J.
Lapp Insulator Co.. Lervy. N. Y.
Lenox, ine., Trenton, N. J.
Louthan Mfg. Co., E. Liverpool, O.
Star Porcelain (o., Trenton, N. J.
Steward Mfg. Co.. C‘hattanoogs, Tenn.
Stupakoft C'eramnic & MIg. Co., Latrobe,

a.

Victor Insulator C'o., Victor, N. Y.

Westinghouse Elect. & Mfg. Co., E.
Plttsburgh, Pa.

CHASSIS, Metal
See STAMPINGS, Metal

CHOKES, RF
Alndhdln Radlo Industries, 501 W, 35th,
cago

Alden Prods. Co., Brockton, Mass.
American (ommuulcutlon.s Corp., 306
B'way, N. Y.
+ Barker & Wlllhunson Upper Darby, Pa.
Coto-Coll Co.. Providence, R. I.
I)-(‘:(m}‘{udlo Prods. Cu., 1575 Milwaukee,

cago
Gen. Winding Co.,420W.458t.,N. Y. C.
(.lg,mnnn & Co..'Edwin, 400 S. Peorla.
* Hamu;arlund Mitg. Co., 424 W. 33 St.,
Johnson Co., E. F,, Minn.
Leetrohm, Ine.. Cicero, 1.
Melssner Mfg. Co.. Mt. Carmel, Ill.
Miller Co., J. W,, Los Angeleu Cal.
Muter Co.. 1255 8. Mie higan, Chicago
# National Co., Malden, Mass.
* Uhn;llte Mig. Co., 4835 W. Flournoy 5t.,

Radex (" orp.. 1328 }- iston Av., Chicago
Sickles ("o., F. W,, (‘hicopee, Mass.
lelerndh) Eng. Corp., 484 Broome St.,

913 W,

Waseca,

Irlumph \m.z o, YVan Buren

. Chicago
CLIPS, Connector
Mueller Electric Co., Cleveland, O.
CLIPS & MOUNTINGS, Fuse

Alden Prods. Co., Brockton, Mass.
Dante Elec. Mfg. ('o., Bantam, Conn.
Ilsco Copper Tube &. Prods., Inc.,

Jefferson Flec. Co., Hell ood, 111,
Junee Howard B., 2300 Wabansia, Chi-

‘mle!use. Inc., 4753 Ravenswood, Chi-

Pntton MacGuyer ('o., Providence, R. I.
Sherman Mfg. Co., H. B., Battle Creek,

Mich.
Stewart Stamping Co., 621 E. 216 St.,
Bronx, N,
Zlerick Mfg. Co.. 385 Glrard Ave.,
Bronx, N. Y. C,
CLOTH, Insulating
Acme Wire Co., New Haven, Conn.
Hrand & Co., Wm.,276-4th Av., N. Y. C.
Endurette Corp. of Amer., Cliftwood,

Insulation Mifgrs. Corp., 565 W. Wash.,
Blvd., Chicago c
0.,

Irvington Varnish & Insulating
Irvington, N. J.
Mlca Insulator Co., 196 Varick, N. Y. C.
COIL FORMS, Glass
Atcehell-Rand lnsulannn C'o., 51 Murray
sSt., N. Y.

¢ urnmg Glass “ Ol‘l\i Corning, N. Y,

COIL FORMS, Phenolic, Cast
without Molds
Creative Plastics Corp., 963 Kent Ave.,
B'klyn, N. Y.

COILS, Radio

See Transformers, IF, RF

CONDENSERS, Ceramic Case Mico
Transmitting

* Aerovox Col r\ew Bedford, Mass.
Cornell-Dubllfer, § Plalnfield, N J.
* RCA Mfg. Co lnc.. Camden, N. J.
Sangamo Electric Co., ~‘pﬂm:l!eld .
Kolar Mfg. Corp., Bayonne N.J.

FM Radio-Electronies Engineering
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l“ls is the new ARHCO plant. Incorporating

more than 00,000 square feet of space, it was planned and
desizned for today’s urgent production schedules. Marking
another milestone in our successful 2l-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

<Aua;o 152 MACQUESTEN PARKWAY SOUTH . MT. VERNON, NEW YORK

[ MANUFACTURERS OF SHORT WAVE .+ TELEVISION « RADIO o SOUND EQUIPMENT
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CONDENSERS, Fixed

% Aerovox Corp., New Bedford, Mass,
« American Condenser Corp., 2508 8.
Michigan, Chicago
Art Radlo Corp., 115 Liberty, N. Y. C.
Atlas Condenser Prods. Co.. 548 West-
chester Ave.. N. Y. C.
Autommchlndlnz Co.,E. Newark, N.J.
Bud Radlo, Ine., Cleveland. 0.
[§ x}rdwe\ll Mg, Iy orp., Allen D)., Brook-
yn
(‘entralab, \illwaukee Wis.
Condenser (' orp of America, South
Plainficld, N.
Conglenser Pmds "Co.. 1375 N. Branch,

Cornell Dubiller Flee. Corp., S. Plain-
fleld, N. J.
Co:ml\c Radlo Co., 699 E. 135th St

(‘rowley&( 0., Henry, W, Orange, N. J.
Deutschmann Corp., Tobe, Canton,

JElec. Co., 34 Hubert St
Eloctro-Motl\e Mfg. Co., Willimantle,

Erle Reslator Corp., Erie.

Fa(sthik Co., John E., 3123 \' 'Crawtord,
cag

General Radlo Ce., Cambridge, Mass.

Girard-Hopkins, Gakiand, Calif.

Dumont

Gu\thma'nl (o. Edwin 1., 15 3. Throop

‘t,, Ch

H. R, 8, Produ 5707 W. Lake &t.,
Chicago

Minols Cond. Co., 1160 Howe St., Chicag,

Industrial Cond. Corp., 1725 w. Nonh
Av., Chicago

Xn:ulllne " o{p of America, Long Island
City, N

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

I\ellngg Switehb'd & Supply Co., 6650
Cicero, hlcago

Magnavox (o., Fort W ayne, Ind,

Mallory & Co.. P. RR., Indianapolls, Ind.

Micamold Radlo(orp Brooklyn, N. Y.

Muter Co., 1255 8. Michigan, Chicago

No\mny Electrlc Corp., 55 W. 13 St.,

l"o‘l\yn;gt(( ‘ondenser Co., 699 E. 139 St.,
1950 Sheridan Rd., N. Chi-
Cag

* R(‘A Mfg Co,, Camden, N. J.
q‘nngnmo Flec Co, Sprlngﬂeld m.
Blickles ('o., F'. W hicopee, Mass.
Solar M1g. (orp Bayonne, N, J.
Sp;naue Speciaities Co., N. Adams,

1ass

Telerau;\lo l-,mzlneerlng Corp., 484 Broome

& Mtg. Co.,

Potter Co.,

Westinghouse  Elect.
E. Pittsburgh, Pa.

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

CONDENSERS, High-Voltage
Vacuum
Centralab, Milwaukee, Wis.
* Eiul Mc(ullough Inc.,

Erle Reslst.or Corp., Erle, Pa,
+ General Electric Co., Schenectady, N. Y.
(-e}r}ernl Electronies, Inc., Paterson,

San  Bruno,

CONDENSERS, Small Ceramic
Tubular
Centralab: Div. ot Globe-Unlon, Inc.,

Milwaukee, Wis,
Erle Resistor (,orp., Erie, Pa.

CONDENSERS, Variable Receiver
Tuning

Alden Prods. Co., Brockton, Mass.
Ameﬂcm Steel Package Co.. Defiance,

* nnrker& Williamson, Ardmore, Pa.
Hud Radlo, Ine., Cleveland, ).
(,al.rdwedll 1;5!; Corp., Allen D., Brook-

yn
General Instrument Corp., Elizabeth,

N.
* Haklxnmnr}:md Mfg. Co., 424 W, 34th St.,

Insuline Corp. of Amer., L. 1. City. N. Y.
Melssner Mfg. Co., Mt. Carmel lll.
Millen Mtg. Co., \lalden Mass,

+ National Co., Malden, Mass.

k MIg. (,o 1267 Clybourn Ave.
Chicago

Radlo Condenser Co., Camden, N. J,

Rauland Corp., Chicago, Ill.

CONDENSERS, Variable Trans-
mitter Tuning

# Barker & Willlamson, L8per Darby, Pa.
Bud Radlo, Cleveland
Cardwell M1g. Corp., Allen D., Brookiyn,

* Hamm-rlund Mtg. Co., 424 W, 33 Bt.,
Inuullne ( orp. ot Amer L I.City, N. Y.
Joh Waseca, Minn,

Mlllen M(g Lo Junes Mllden Mass.

# National Co., Malden,

Radlo Condenser Co.. Ca.mden N.J.

CONDENSERS, Variable Trimmer
Alden Prods Co., Brockton, Mass.
An('\erlcnn Steel Package Co., Deflance,

Bud Radlo, Inc., Cleveland, O.

(,u'dwell Mitg. Lorﬂ Brooklyn N. Y.

Centralab, Mllwaukee,

F o ' a Radio & Elec. (orp ‘Long Island
ty, N

0 Y
General Radlo Co Cambrldge Mass.
Gl:t:llman Ine., . 400 8. Peoria,
he:
* lh\r‘nmu’lund Mfg. Co., 424 W. 33 St.,
Insuline Oo{}) of America, Long Island

ty, N.
Johnson Co., K.

44

F., Waseca, Minn.

P. R.. Indianapolis,

* Melssner Mfg. Co., Mt. Carmel, 111,
Millen Mfg. Co,, Jsmeq. ‘\ialden Mass.

Mallory & Co.. Inc.,
Ind.

Milller Co., J. W., Los Angeles, Cal.

Muter Co., 1235 S. Michigan Av..
Chicago

+ Natlonal Co Malden, Mass.

Pon,:lr Co., 1950 Sheridan Rd., N.
“hicag:

Sickles Co.. F. W, Chicopee, Mass,
Solar Mfg. (‘orp Bayonne N. J.
Teleradloc Eng. Corp., 484 Broome,

N. Y.

CONNECTORS, Cable

Aero Electric Corp., Los Angeles, Callt.

Alradio. Ine.. Stamford, Conn.

Alden Prods., Brockton. Mass

Amer, Microphone Co., 1915 8
Av., Los Angeles

Al?ehr‘ Pheno“c Corp., 1830 8. 54th St.,

“'H!em

tAn;!erlcan Radlo Hardware Co., 476

way,

* Andrew, Vietor J. 363 E. 75 St.,
Chicago

Astatic Corp., Youngstown. O

Atlas Sound  Corp., 1442 39th st.,
Brooklyn, Y.
Blr{:bgch Radlo 145 Hudson St..

Breeze \lﬂ: Corp., Newark, N. J.

Brush Development Co., (léveiand, O.

Rud Radlo, Cleveland. Ohio

Cannon Elec. Developmcnt 3209 Hum-
boldt, Los Angeles

Eby, lnc Hugh H., Philadelphia

Electro \nlce Mfg. Co., South Bend,

Indlan
Frank{gn(‘!\ﬂg. Corp., 175 Varick St.,
General Radio Co., Cambridge, Mass.

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

Hunt & Sons, G. (.. Carlisle, Pa.
Jefterson, Inc., Ray, Westport. L. 1., N. Y.
Kaar Engineering (‘o., Palo Alto, Cal.
Kaights Co., The James, Sandwich, II1.
Meck Industries, John, Plymouth, ind.
Miller, August E.. North Bergen, N. J.
\lgnlti?r Plezo Prod. Co., S. Pasadena,

Peterson Radlo, Council Bluffs, lowa
Preclslon Piezo Service, Baton Rouge,

Premler grystal Labs., 63 Park Row,
N.
Qunnz Laboratories, 1512

Kansas City, Kuns.
Rrﬁiell (i,orp.. Gullford Ave., Indianapo-

s, Ind.
RCA Mfg. Co., Camden, N. J.
Reﬁveg Sound Labs., 62 W. 47 St.,

* Sclentific Radio Products Co., Council
Bluffs, Ia
Hyattsville,

Oak St

¢ Radlo Service,

Md.
Standard Plezo Co.. Carlisle, Pa.
Valpey Crystals. Holllston Ma.ss
Wallace MIg. ('o., W ind.
Zelss, Inc., Carl, 485 Fllth A\'e.,\' Y.C.

DIAL LIGHTS
See PILOT LIGHTS

DIALS, Instrument

* Barker & Williamson, Upper Darby, Pa.
Crowe Name Plate ('o., 3701 Ravens-
wood Ave.. C'hicago
CGeneral Radio (‘o.. Cambridge, Mass.
Gits Molding Corp., 4600 Huron St.,
Chicago
Miea Insul. Co., 198 Varick 8&t.. N. Y. C,
* National C'o., lne.. Malden, Mass,
* Rogan Bros.. 2003 S. Michlgan Ave.,
“hicago

March, September

January, 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 availoble in no other

Insuline Corp. of Amer., L. 1. City, N. Y.
Jonea, Howard B., 2300 Wabansia,
(,hlcag
Kellogg Switchboard & Supply Co., 6650
. Cleero Ave., Chicag:
Mnlory & Co., P. R., Indlsnopolls Ingd.
Monowatt Electric Co., Providence. R. 1.
xonhm Warren Corp., Stamford,

Con
* ngloY( lty Products Co., 127 W. 26 St.,
Remler (‘o Ltd., 2101 Bryant St., San

F‘rnnclaco
Schott w. 9306 Santa Monica
Bivd., Reverly Hllls Callf.

Selectar Mfg. Co., L. I. City, N. Y.
* U nlmnl \;lllcrophone Co. le Ingle-

CONTACT POINTS
C. 8., 233 Spring St.,

Callite Tungsten Corp Union City, N. J.
Mtln lory & Co., Inc., P. R., Indlanapolls,

Brainin CCo.,

COUPLINGS, fiexible

Cardwell Mfg. (‘oro Brooklyn, N. Y.

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

Millen Mtg. Co., Jnmes. Malden, Mass.
* National Co., Ine., Malden, Mass,

CRYSTAL GRINDING EQUIPMENT

Cons. Diamond Saw Hlade Corp.,
Yonkers Ave., Yonkers 2, N, Y.
Felker M(g. Co.. Torrance, (ailf.

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

CRYSTALS, Quariz

Afreraft A('ceﬂsurlm ( orp..
Kansas City, Kal
Bnusch & Lomb Optlcal Co., Rochester,

Hllley Elec. Co.. Erie, Penna.

Collins Radio (0., Cedar Rapids, lowa

C'rystal Prod. Co., 1519 MeGee 8t., Kan-
sas City, Mo,

C’rystal Research Labs., Hartford, Conn.

DX Crystal Co., W. Carroll Ave., Chl-

cago
Flectronic Research 800 W.
Washington Blvd.. Ch
Pederg{l Engineering Co., 37 '\lurray St.,

Funston Rd.,

Corp 0
ica;

N
# General Electrlc Co., Sch dy

DISCS, Recording
Advance Recordlmz Products C'o.,
Island City, N. Y.
Allled Recordlng Products Co., Long
Igland Ci N. Y,
AudloDevlces Inec., 1600 3'way, N.Y,C.
Federal Recorder Co., Elkhart, lnd
* Gould-Moody Co., 395 D'w ay, N. Y
Presto Recording Corp., 242°W, 55 ‘iz

#* RCA Mtg. Co., Camden, N. J.

DYNAMOTORS —
See Motor-Generators

ENAMELS,Wood & Metal Finish
Sullivan Varnish Co., 410 N. Hart St.,
Chicago 22
ENGRAVING MACHINES 0
Auto-Engraver Co., 1776 B'way, N. Y. C.

ETCHING, Metal

Crowe Name Plate & Mfg. Co., 3701
Ravenswood Ave., Chicago
Etched Prod. (* orp., 3')—()| Queens Blvd.,
Long Island C'ity
# Premier Metal F'.chlmz (9 o 21—03 44th
Ave,, Long Island City, N. Y.

FACSIMILE EQUIPMENT
Alden Products C‘o., Inc.,
Mass.

Long

Brockton,

FASTENERS, Separable
Camloc Fastener Co,,
Ave,, Y.
qh{ll}(l?pl'oot lnc 2501 N.

420 Lexington
Keeler Ave.,

FELT

Amer. Felt Co., Inc., Glenville, (‘onn.
Western Felt W orkq 4031 Ogden Ave.,
Chicago

FIBRE, Vulcanized

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

(ieneral Radlo C'o., Cambridge, M

Harvey-Wells Communications, South-
bridge, Mass,

llenney Motor ('o., Omaha, Nebr.

Hlggins Industries, Santa Monica, Calit,

Hipower Crystal (0., 2035 W,
ton, Chicago

Charles-

Continental-Dlamond Fibre Co., New-
ark, Del.

1 Migrs. Corp., 565 W. Wash,

Blvd., Chicago

Mica Insulator Co.. 196 Varlek, N. Y. C,
Nat'l Vuleanized Fibre Co.. Wiimington,

Del.
Qpnuldlng Fibre Co., Inc., 233 B'way,
Taylor Fibre Co., Norristown, Pa.

Wilmington Fibre Speclalty Co., Wli-
mlington, Del.
FILTERS, Electrical Noise
Avia Products Co., 737 N. Highland
Ave., Los Angeles
Com Equip. & Eng. Co., N. Parkside

. Chleago
*Fre\ed Radlo Corp., 200 Hudson St.,

Kellogg >wltchbourd & ‘mpply Co., 6650
8. Cicero Ave., Chicag
\!nllory & Co., lnc P, ll indianapoils,

nd.
l\llller Co.,, J. W, 5917 8. Main St.,
Los Angeles
Tobe Dcuwchmunn Corp., Canton, Mass.

FINISHES, Metal

Alrose Chemical Co., Providence, R.
Alumlnum Co. of Amerlca, Plttsbumh

Ault & W iborg Corp., 75 Varick, N. Y. C,
Hilo Varnish Corp.. Brooklyn, N. Y
Maas & Waldsteln Co,, Newark, N. J.
New Wrinkle. Inc., Da ton, O,
Sullivan Varnish Co., 410 N. Hart St.,
“hicago 22

FREQUENCY METERS

Rendix Radlo. Towson, Md.

% Browning Labs.. Inc.. Winchester, Mass
Gencral Radio ¢ ,nmbrldze
Lavoie Laborato! -ODR Brongl': (I:\' J.

* Link, F. M., 125 W. 17 St ;
* Measurements Corp.. Roonton, N. J.
North Amer. Phlllps (o I c., 419

Fourth Ave., N. Y.

FREQUENCY STANDARDS,
Primary
General Radio Co., Cambridge, Muss.

FREQUENCY STANDARDS, Quartz
Secondary

Garner Co., I'red E., 43 E. Ohlo St.,
Chicago

Hewlett-Packard Co., Palo Alto, Calif,

Millen Mtfg. Co., Inc., Malden, Mass.

FUSES, Enclosed

Dante Elec. Mig

Jefferson Klec. (‘¢

Littlefuse, Inc.,
Chicago

GEARS & PINIONS, Metal

Coml!n(lemlal -Diamond Flbre Co., New-

ar|

Crowe Name Plate & \l{g Co., 3701
Ravenswood Ave., Chicag

Ge(a;-“ﬁpeclaltla Ing., 2650 W Medlll,

Peakll(ljxs Machine & Gear Co., Spring-

Mass,
Quaker City Gear Wks., Inc., N. Front
St., Phila.

Thompson Clock Co., Bristol, Conn.

GEARS & PINIONS, Non-Metallic
Brandywl{le Fibre Prods. Co., Wilming-

Co., Bantam, Conn.
, Bellwood. INl.
53 Ravenswood Av.,

Formfca Insulation Co., Cincinnati, O
Ge(n;“Speclalv.les Inc., 2650 W. Medlil,
2.1 41]
* General Electric Co., Pittsfield, Mass
Ml\ca\lmulntor Co.. 196 Varick St.,

Natlonal Vuleanized Fibre Co., Wil-
mington. Del.

Pe‘l"kllgs ?lachlne & Gear Co., Spring-
eld. M

Richardson Co., Meirose Park, Ill.

Spra\u.lg'lng Fibre Co., Ine., 233 B’ way,

Synthane Corp Oaks, Pa.

Taylor Fibre Co., Norristown, Pa.

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

GENERATORS, Electronic AC

Communication Meas. Lab,, 118 Green-
wich $t., N, Y. C.

GENERATORS, Gas Engine Driven

Hunter-Hartman Corp., St. Louis, Mo.

Kato Engineering Co,, Mankato, Minn.

Onan & Sons, Royalston Ave., Mhme.p-
olis, Minn.

Ploneer Gen-E-Motor, 5841 W. Dickens
Ave., Chicago, I11.

GENERATORS, Hand Driven

Burke Electric Co., Erle, P.

(‘artrﬁr Motor Co., 1608 Muwlukeo.
Chicag

Chlcago Tcl Supply Co., Elkart, Ind.

GENERATORS, Standard Signal

Boonton Radlo Cor ..-Boonton. N.J.
Ferris Instrument . Boonton, N. J.
General Radio Co., Lambnd Mass

Hewlett Packard ( o Polo AltoNCAJllt

s Col

GENERATORS, Wind-Driven,
Aircraft
General Armature Corp., Lock Haven,
Pa.

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

GREASE, for Electrical Contacts &
Bearings

Royal Englnearlmx Co {Royco Grease),
East Hanover,

FM Radio-Electronies Engineering



These Facts We Know

»

Brush Spring for Aircraft Radio
Dynamaotor

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

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

Produced by the hundred thou-
sand to tolerances of:

«+ 002 in on outside or inside diameler

+ 49 on brush pressure at specified com-
pressed length.

4

Calibrated Spring
for Aireraft Instrument

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

Design stress, 65,000 1b. per
sq. in.

Produced by the thousand
to tolerances of:

* .004 in. on (ree lengih

#* .00) in. on outside diameler

1 deg. on squareness of ends.

+0.6% deviation from standard

defleclion curve

0.2% maximum drift, full load for

23 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

illustrotions Approximotely Twice Size

to be True ...

T{ESE three beryllium copper
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-
C . . .
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,
improved performance and greater {reedom
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
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HEADPHONES

Brush Development Co.. Cleveland 0.

Cannon Co., . F., Springwater, N

Carron Mfg. Co.. 415 8. Aberdeen,
Chicago

Connecticut Tel. & Elec. Co., Meriden,
Conn

C(mmlld’\tcd Radio Prod. Co., W. Erle

. Chiecago
hlec ‘Ind. Mz, Co., od Bank. N, J.
Kellozg switchiboard & Rupply Co.

=, Cleero Ave., Chicago
Murdock Mg, C'o., Chelsea, Mass,
Permoflux Corp., W. Grand Ave., Chi-
cago
Telephonics Corp.. 350 W, 318t,, N.Y.C.
Trimm Radio Mfg. Co., 1770 W. Ber-
teau, Chicago
* L'nlversal Mierophone Co.,

C
Utah Radlo Prod. Co., 842 Orleans St.,
Chicago
HORNS, Outdoor
Gragvhnr Elec‘t, C'o., Lexington Ave. at
* Jensen Radln \lfg' Co., 6601 8, Laramle
AV

¢hicaxo
()uermllo Mg, Co., St. Charles. T
Oxford Tartak Radlo Corp., 915 W. Van
SNUYLC

Buren St.. Chicago
K =t

Inglewood,

Racon Electric Co., 52 E
* RCA MM, Co.. Camder
l’nlve{sny Iaboratories,

. Y. CL

INDUCTION HEATING
EQUIPMENT
lmlucﬂun lle(ullm: Corp., 389 Lafayette

St
,epel lllzh l‘requen(‘) Labs,, 30 W, GO

INDUCTORS, Transmitter
« Barker & Williamson, Upper Darby, Pa

INDUCTORS, Variable Tuning
* Barker & Willinmson, Upper Darby, Pu.

INSTRUMENTS, Radio Laboratory

Ballantine Laboratories. Inc., Boonton,
Boonten Radio Corp,, Boonton, N, J.
Ferri~ Inst. C'orp.. Boonton, > .
* General Eleetrie ¢ i
General Radio Co,
Hewlett Packard ('o. N
% Measurements Corp., " Boonton, N. J

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

America Lava Corp.. (,hutl.uumga Tenn.

Corning Glass Wurl\s Corning, N, Y.
Electronie Mechanices, Inc.. ( llnon N.J.
Isolantite, Inc.. Belleville, N.
Johnson Co., E. F., Waseea, \llnn.
Lapp Insulator (‘n., Inc.. l.eroy, N. Y.
Locke Insulator C'o.. Baltimore. Md.
Millen Mfg. C'o., Malden, Mass,

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

IRON CORES, Powdered

Aladdin Radlo Industries, Inc., 501 W.
35 8t., Chicago
. Crowley'& Co., Henry, W, Orange, N. J.
Ferrocart Corp of Amer., Hastings-on-
Hudson, N. Y.
(-e{ll Aniline Wks., 435 Hudson St.,

Glbson Elee. Co., Pittsburgh, Pa.
\lm:ner Mig. Co., Inc., 441 Madison
AV

(

Msllnry & Co P.R., lndmnupnlls Ind.
Pyroterric Co.. 175 Variek St. . \ b
Stackpole Carbon ‘0., St. Marys
\Veste‘rn Electric (0., 195 Brondwn 5
Wilson Co., H. A., Newark, N. J.

IRONS, Soldering
Acme Flectric Heating Co.

. 1217 Wash-

ington St., Boston
Amer. lectrlml Heater C'o., 6110 Cass
Ave., Detroit
I)rake He({ Wk-l Inc., 3656 Lincoln
C'h
Deep River,

* hlzctrlc %lderlng Iron Co.,

W General Electric ('0.. Schenectady,
Hexacon Elec. (‘o,. Roselle Pnrk N,
Vasco l-,lectrlm' Mig. Co., 4116 Avalon

Blvd., Los Angeles
Vulean Eleetrie Co.,

JACKS, Telephone

Alden Prods, Co.i,nrockton. Masa.

Lynn, Mass.

Amer. Moided Prods. Co., 1753 N.
Honore 8t., Chicago
Chicago ‘Tel. Su ppl) Co., Elkhart. Ind.
* Guardlan Elec. Mfg. Co,, 1627 W, Wal-
nut St., Chleago
Insultne orp. of Amer., .. I. C"., N, Y.

Johnson, E, F., Waseca, Minn.

Jones, Howard B., 2300 Wmumsln Ave.,
(‘hicago

Muallory & Co.. Inc., P. R,

nd.

Mangold Radlo Pts.
6300 Shelbourne =t.,

M nlded Insulation Co.,

Indlanapolls,

& Rtamplnz Co.,

Philadelphia
Germantown,

* l,nlve|l;ﬂul Microphone Co., Inglewood,

Utah Radlo Prod. Co.,
Chlcago
KEYS, Telegraph
+« Amer. Radio llurdware Co., In

Broadway. N. Y
Bur}ne‘l'l & Co.

46

Orleans St.,

, 476
. J. H .. 215 Fulton =t

Mossman. Ine.. Donald P.. 6133 N.
Northwest 11y.. Chlcago
Remler Co., ILtd., 2101 Bryant St

San Franelseo
Signal Electric Mfg. (‘o.. Menominee,
Mich.

Telegraph App. Co.. 325 W, Huron St
Chicago I . .
Telephonics Corp., 350 W31 8t N Y.

Winslow Co., ew .nrl.
v. J.

Ine., Liberty =t.,

KNOBS, Radio & Instrument

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

dom
(hlcagu \lolded Prods. Corp., 1025 N.
volmar, (hicago
General Radio ('o., Cambridze, Mass.
Glts \loldlng (orp 4600 Huron =t,,

Chicag
Imperlal \Iolded Prods Corp.. 2921 W.
Harrison, Chieag
Kurtz l\'uch. Ine., I):\yum. O.
.\Ialulnry & Co., Inc., P. R., Indianapolis,

nd.

Millen Mg, Co., James, Malden, Mass.
* Nat'l Co., Inc.. Malden, Mass.
* R:ulh)('n) Products Co., 127 W, 26 =t.,

SN C

# Rogan Bros., 2001 8, Michlgan, Chicago
LABELS, Removable

Avery Adhe-ives, 451 3rd St..
weles

Los An-

LABELS, Stick-to-Metal
l\nr {.ca'l} Label Cerp., IZ.
L1021,

2%th <t

T .|hlm & Tichet Co,
Chicago

LABORATORIES, Electronic

* lrowninz Labs., Inc., Winchester, \l.us
* Blectronic Corp. of \m(-r 45 W
LY O

Adams st

_ ilectronies 1775

Hz !me Corp.,
B'w
\herrun \le!.nlllc ( orp.,

Rrookiyn
Waorner £ lv(‘lronlc Devices, 848 N. Noble
=t., Chicago, 22

LACQUERS, Wood & Metal Finish

Sullivan Varnish Co., 110 N, Hurt St.,
Chicago 22

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

Flushing Ave.,

LUGS, Soldering

Imrndy l‘\l{lglneerlng Co., 459 E. 133rd
=t.,

(Im-h \Ifg Corp., W. Van Buren St.,
C'hicago

Dante Elee. Mfz. ('o., Bantam, Conn.

Ideal Commutator Dresser (., Syca-
more, II1,

Ilsco (‘opper 'ube & Prods.,
tion M, Cincinnati

Krueser & Hudepohl Third & Vine,

17 virginia Av.,

Inc., Sta-

Cineinnati, O
Patton-MacCGuyer Co.,

Providence, It. I.
Sherman Mfg. Co., Battle (‘'reek, Mich.
Zierick Mg, ¢ 385 Girard Ave..
", (

Bronx, N. Y

LUGS, Solderless

Alreraft Marine Prod., Inc., arrisbury,

.
Burndy Eng. Co., 107 Eastern Blvd.,
N.oY.C

MACHINES, Impregnating
Stokes Machine Co., F. J., I'hila., Pa.

MACHINES, Screwdriving
l)e’\!’r;)lt Power Screwdriver Co., Detrolt,

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

MAGNETS, Permanent

Arnold I',mzlneerlmz Co.,
¥t., Chicago 11
* General Elec. ( 0., Schenectady, N. Y.
Imllann Steel Prod. (o., 6 N. Michigan
Ave,, Chicago,
Thomas & Skinner Steel Prod. C° 0., Indi-
anapotis, Ind.

MAIL ORDER SUPPLY HOUSES

Allled Radio Corp., 901 W, Jackson
Blvd,, Chicago
* DBursteln-Applebee Co.,

147 E. Ontarlo

Kansas Clty,
0.
Ha\rrlmn Radio Corp., 12 W. B'way,
% Lafayette R.adlo( orp., 901 W, Jackson
Blvd., Chicago
Rd(lln W xre lclcvlalun Co., 100 Sixth
Sun Rudlo Co.. "l 2 Fulton &t,, N. Y. C,
MARKERS, Wire Identification

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

N.

Minn, \Ilnlng
Na Vo

Nt \urnl~h(‘(l
bridge, N, J.

MARKING MACHINES, Letters,
Numbers
Marken Machine C'o., Keene, N, H.

Co.,, 155 Sixth Ave.,

Prod. Corp., Wood-

METAL, Thermostatic
naker & ("o, 113 Astor, Newark, N. J.
€. %, Bralnin C'o., 20 VanDam, N. Y. ¢,

(8 Jl"u‘i Tum.aten Corp., Union

. W. M., Detrsit, Mich.
Controls Corp., Attleboro,

Chace (o,
\1etu|~ &

'Il on ( 0 . H. AL 105 Chestout, New-
ark, N.

METERS, Ammeters, Voltmeters,
Small Panel

Cambridge Inst. o,
Terminal, N. Y, ¢*
De Jur-Amsco Corp., Shelton, Conn.

* General Electrie Co,, Bridgeport, Cunn,
Hickok Elec. Inst. Co., Cleveland. 0.
Hoyt Elec. Inst. Works, Boston, Mass.
MeClintoek Co., O, B., Minneapolis,

Grand Central

Ainn,
Readrite Meter Works, Mlumon O,
Rotler-Smith Co.. Bethlehem,
* Stmpson I‘lec Co., 5218 W. ]\lnzle
Chicag:
* ‘I'riplett Hec Inst. C"o.. Bluffton, ().
Westinghouse Elec. & \m,- Co,, K, Pltts-
burgh. Pa
Weston hlec Inst, Corp.. Newark, N. J.
Wheelco Inst. Co.. 847 W. Harrlson St.,
Chicago
METERS, Q
RBoonton Radlo Corp., Boonton, N. J.
METERS, Vacvum Tube Volt
l'..|l||5|tim= Laboratories Ine., Boonton,

lerrls Instrument Corp., Boonton, N. J.
General Rudio Co.. Cambridge, Mass
Hewlett-Packard Co., Palo Alto, Callf.
* Measurements C'orp,, Muuntun N.J.
* R:ullu\( ity Products Co.. 127 W, 26 St.,
N.Y.CL

METERS, Vibrating Reed
Blddle, James (i., 1211 Arch St., Phila.
J-13- l lerunu-nts Inc.. New Haven 8,

LI
lriplen Elee. Inst. Co., Blufiton, O.

MICA

l!mnd (& Co., Wm., 276 Fourth Av.,

l-urtl Radin & Mica Corp., 538 63rd St.,

BKlyn, N, Y.
Tnsulation Nfgrs. ¢ orp., 565 W. Wash,
RBivd., Chicago
Macallen Co. Iloston. Mass.
\H{“\ o lmul ator - Corp., 196 Varick,
Mitchell- R ul Insulation Co., 31 Mur-

ray St N.
New |4 ngLuul ‘\llca( 0., Waltham, \lu.s%
Richardson Co.. Melrose Purk, 1

MICROPHONES

Amer, Microphone Co.,
Av.. Los Angeles
Amperite CCo., 561 B'way, N. Y. .
Astatle Corp., Youngstown, O,
Hrush Development Co., ('leveland, O,
Electro Voice Mfg, Co.,‘iouth Bend, Ind.
Kellogg Switechboard & Supply Co.,
6650 8. Cicero, Chicago
Rndlu; Speakers, Inc.. 221 E.

cago

Phllmore Mg, Co., 113 University PL.,

Per:m»nux Corp., 4916 W,
it

Rowe Industries, ‘{nc

1015 Western

Cullerton,

Grand Av.,
Toledn, O.

Shure Bros., V. Huron st., Chicago
Telephonles( orp..350 W, qut N.Y.C.
‘Turner Co.. Cedar Rapids, I

lnglewoml

* U'niversal \llornphone Co.,
Cal.

MONITORS, Frequency

* General Electric Co., Schenectndy N. Y.
(Gieneral Radlo Co.. Cambridge, Mass.
« RCA Mtg. Co., C'amden, N. J.

MOTOR-GENERATORS, Dynamo-

tors, Rotary Converters

Alliance Mfg. ('o,, Alllance, O,

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

Bendix, Red Bank. N. J,

Black A Decher M1g. (o., Towson, Md.

Bodine Flec. (*y.. 2262 W, Ohlo, Chleago

Carter Motor Co.. 1608 Milwaukee,

Chleago

Clements Mfg. Co.. Chicago. I,

('ontinental Flectric C'o., Newark, N. J.

Delco Appliance, Rochester, N. Y.

Diehl Mfg. Co.. Ellzabethport, N. J.

Dormeyer ¢ ‘0., Chi cago, 1.

Kclipse Aviation, Bendix. N.
* Eleer, Inc., 1080 W, Adams, Chicago

MOTOR-GENERATORS

* Elcor, Inc., 1060 W. Adams, Chicago
Electric Indleator Co., Stamford, Conn,
Electric Motors ¢ orp., Rnclne Wis.
Electric Speclnlt) Co., Stamford, Conn.
Electrolux C‘orp., Old (‘-reenwlch Conn.
Eureka Vacuum (‘leaner, Detroit, Mich.
General Armature Corp.. Lock Haven,

*(‘eneral FElectrie Co.. Schenectady, N. Y.
Jannette Mfg. (‘o., 538 W. Moaoroe,
Chicago
l\nnpp-Monarch St. Louls, Mo.
Leland Electric (‘o.. Dayton, O.
Ohfo Electric ('o., ATrlnlty PL,N.Y.C.
Ploneer GGen-E-Motor, 5841 W. Dickens
Av., Chleago
Redmond Co.. A. G., Owosso, Mich.
Russell Co., (*hirago, 111.
SmAlI Motors, Inc.. 1308 Elston Ave.,
Chicago

* Radlo Clt.y l‘roducv.s Co.,

Webster (‘'o., ("hicago, Iil.
\\‘ehs’ter Praducts, 3825 Armitage Ave.,
C'hiecag

\\'es(lnghnwae Flect. Mfg. C'o., Lima, O.
* Wincharger Corp., Sfoux City, lowa

MOTORS, Very Small Types

Kollsman lrmrumenl biv., Fimhurst,
Long Istand,

U"tah Radlo Prod Co.. S12 Orleans St.,
C hicago

MOUNTINGS, Shock Absorbing

Lord Mfz, Co., Erie, Pu.
Pierce-Roberts ¢ n Trenton, N, J.
U=, Rubber Cu., 1230-6th Ave., N.Y.C.

MYCALEX

Colonial Kolonite Co.
Ave., Chicago

* General Electrle ¢ o, Schenectady, N. Y.

Myealex Corp. of Amer,, Clifton. N. J.

l'r(;(:ls{fm Fabricators, Inc., Rochester,

2212 W, Armitage

NAME PLATES, Etched Metal

See E'TCHING, Metal

NAME PLATES, Plastic

Crowe Name Plate & Mz, Co., 3700
Ravenswood Ave.. (‘hicazo
Haopp Press, Inc., 460 W 15t N.Y.C.

Parisian Novelty Co., 3502 8. “eﬂtern

Ave., Chilcago

NICKEL, Sheet, Rod, Tybes

Iagle Metals ('o., Seattle, Wash.

Pawmlr‘-r.\lemls Ca., Ltd., San Franelsco,

Calif. o

Steel Nales Carp., 120 =, Jeflerson St.,
Chicagn

lull \letal& Supply Co., J. M., Atlanta,
w hitehead \lelx\l Prod. C'0., 303 W. 10th
Inc., Pittsburgh, Pa.
NUTS, Self-locking
Muuts Alrcrnlt Nut Corp.,

w llllmm und Co.,

New Canaan,

| lastlc Ftop Nut Corp., Unlon, N, J.
Palnut Co., Inc.. Irvington, N. J
.\tnndnrd Pressed Steel (0., Jenkintown,

OSCILLATORS, AF

Gieneral Radio (‘o.. Cambridge, NMass,
Hewlett-Pachaid Co., Palo Alto, Calif.
Jackson Electrleal Inst. Co., Dayton, O,

OSCILLOSCOPES, Cathode Ray

Du Mont Iaboratories. Inc., Allen B.,
Passaie, N. J.

* General Ele(-!rlo(o Schenectady. N Y.
General Radlo Co.. Cambridge. Mass.
Millen Mfg. (o, Malden. Mass.
l‘:lsur‘:}mm Radio Corp., 242 W

o e

152 W,

Relner Electronies ¢‘o..
NLY.C

RCA Mg, Co.. Inc.. Camden, N

Inc.,

ads
127 W.

OVENS, Industrial & Loboratory
* (ieneral Elec. Co., Schenectady, N. Y.

‘Trent Co., Harold E., Philadelphla

PANELS, Metal Etched

(See Etching, Metal)

PANELS, Phenolic, Cast without

Molds
« reatl\'e Plastics Corp.. 93 Kent Ave.,
B’Kklyn, N. Y,

See TUBES, Photo-Llectric

PILOT LIGHTS

Alden Prods. Co.. Rrockton, Mass.

* Amer. Radlo Hardware Co., Inc.. 467
B'way, N. Y. (.

il LIghtCo.otAmer. 00 West, N. Y. C.

Drake Mfg. Co 1713 w. Hubbnrd

Chicago
(.eneral ( ‘ontrol Co., Cambridge, Mass.
Gothard Mig. Co., Sprlngneld 111,
Herzog Miniature l.amp Works, 12- 19

Jackson Av.. L.ong Island City, N.Y.C

Kirkland H. R rristown, N.
Mallory & ( Indlianapolis, Ind.
.. 140 Cedar St.,

PHOSPHOR BRONZE

American Brasa (‘'o,, Waterbury, Conn.

Bunting Brass & Bronze C(*o., Toledo, O.

Driver-Harrls 0., Harrlson, N, J.

Phosphor Bronze Smeiting Co., Phlla-
delphia

Re\,;ere' Copper & Brass, 230 Park Av.,

N. Y. €,
Seymour Mg, Co., Seymour, Conn,

PLASTICS, Cast without Molds

o rexmve Plasties CCorp., 963 Kent Ave.,
B'klyn, N. Y.

PLASTICS, Extruded

hlum\& C'o., Inc., Jullus, 532 W, 22 St.,

Hmnd&( 0., Wm., 276 4th Ave..N.Y.C.
Extruded Plasties. Tnc., Norwalk. (‘onn.
Ind\usv,rlnl Kynthetlic Corp., Irvington,
Irvington Varnish & Insulator Co.,
Irvington, N. J.

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 equipment. 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 cnables 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 a 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.

"""_"""“?_:Q SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, Illinois

0]

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and

Stamps for Victory
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PLASTIC SHEET, for Name Plates
Ml\cra Ylnza;uhnor Co. 200 Varlek St.,

N.

PLASTICS, Injection Molded
Remler Co., Ltd., 2101 Bryaot St.,

San Francisco
36th Ave.,

Tech-Art Plastics, 41-01
Long Istand (‘lty N. Y.

Universal Plastles urp New Bruns-

wick, N. J.

PLASTICS, Laminated or Molded

Ac:dln(;yin!hetlc Prods., 4031 Ogden

v

Alden Prods. Co., nrockton. Mass.

American Cy. td Co., 30 Rockefell
Plaza, N. Y.

Al:llerlcan Insulator Corp., New Free-

American Molded Prods. Co., 1753 N.
Honore, Chlcago

Auburn Button Works, Auburn, N. Y,

Barber-Colman Co,, Rockford, il

Brmdylv)vl?e Fibre Prods. Co., Wilmlng-

Brilhart Co., Arnold, Great Neck, N. Y.
Cataltn Corp.. 1 Park Av., N, Y. C.
Celaneno Lellulold Corp., 180 Madison

Y.
Chlclgo Molded Prods. Corp., 1024 N,
Kolmar, Chicago
Cont‘:nenul -Diamond Fibre Co., New-

Del
Cmtlve Planlm Corp.. 963 Kent Ave.,

Dow Lhemlcul Co., Midland, Mich,

Durez Plastics & Chemicals, Inc., N.
Tonawanda, N. Y,

Extruded Pla.stlce [nc., Norwnlk Conn

Formica Insul Co., Cl

W General Electric Co.,

Plttsfield, Mass,

General Industrles Co.. Elyria. O,

Glghlhloldlu Corp., 4600 Huron St.,

c:

lmpenal Molded Prods. Co., 2921 W,
Harrison, Chicago

lnduamnl "Molded Prods Co.,

' Plastics Dem

2035

Charleston, Chicag

Kurz-Kasch, Ine., Dnyton. ()

Macallen Co.. Boston, Mass

Miea Insulator Co., 196Varlck Y.C.

Mt})ﬂnﬂanto Chemical Co., Sprlnzneld

288.

National Vulcanized Fibre Co., Wil-
mington, Del.

Northern Industrial Chemical Co.,

Boston, Mass
Printlold Corp., 93 Mercer St., N, Y. C.
* Rnleloy,l(t‘y Products Co., 127 W, 26 8t..

Remler Co., Ltd., 2101 Bryant St., San
Francisco

Richardson Co., Mcirose Park, I1l.

. Michigan Ave.,

* Rog:ln Bros., 2000 S
cag
Rohm & Hm Co., Philadelphia

Spnuldlng Fibre Co.,
Stokeg Rubber Co..

Surprenant Elec. Ins. Co., Boston
S8ynthane Corp., Oaks, Pa.

Taylor l-‘ibre 0., Norristown, Pa.
Westinghouse FEiec. & Mfg. Co.. E.

Inc., 233 B'way,
Joseph, Trenton,

Pittsburgh, Pa,
Wllmlngwn Fibre Speclalty Co., Wil-
mington, Del.
PLASTICS, Materials
Bakellte( orp.. 30 K. 42 8t., Y. C.

(,nrb de & Carbon (,hemlcals ¢ orp., 30
428t N. Y. C.

PLASTICS, Transparent
Carbide & Ca.rbon Chemteals Corp., 30
k. 42 8t., N. C.
Celanese (ellu.lold Corp., 180 Madlson

Ave.,
Dow Chemiesl (¢ 0., Midland, Mich,
du Pom de Nemours & Co., E. 1., Arling-

. Hartford, Conn.

Printlold (,orp 93 Mercer 8t., N. Y. C.

Rohm & Haaan Co., Wn.shlnzl.un 8q.,
Phlladelphia

PLATING, Metal on Molded Poris
Metaplast Corp., 205 W. 19St., N. Y.C.

PLUGS (Banana), Spring Type
* An{er Radlo H'dw're C'0., 476 B'way,

Blrnbg(chk Radlo Co., 145 Hudson St.,

Eu man Kodak Co.. Rochester, N. Y.
by, Inc., Hugh H,, Phllmdelphla Pa.
Fn{{nk lnCMtg Corp., 175 Varick St.,

General Radlo Co., (‘ambndge Mau
Johnson Co., E. F., Wasec:
‘w?.llory&CO .In¢., P. R lndlanapolls

d
Uclnlte Co., Newtonvllle, Mass.

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

Honore, Chicago

Chicago Tel. Supfly Co., Elkhart. Ind.

ﬁGmirddlnn Elec. Mfg. Co., 1400 W. Wash.
Bly: icago

!nsullneCorp of Amer., L I Clty N.Y.

Johnson Co., Minn,

Jones, H. B.. 2300 Wabmall Chicago

Mrllgry & Co., Ine.,P. R Indlannpollﬂ.

nd.
Rexﬂler Co., Ltd., Bryant St., 8an Fran-
clsco
Trav-L. ersKa.ren?la Corp., 1030 W. Van
uren St
* Unlvernl Mlcrophone Co., Ltd., Ingle-

Uuh Rndlo Prod., Orleans St., Chicago.

43

PLYWOOD, Metal Faced

Haskellte Mfg. (,orp 208 W. Washing-
ton St., Chicag

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

RACKS & PANELS, Metal
Ses STAMPINGS, Metal

RADIO RECEIVERS & TRANS-
MITTERS

Abbon Inslsrumem Inc., 8 W. 18 St.,
Alrcruf! Acce«orleu arp.,
<ansas City, ha

Alrcutt Radlo © orp

Alreraft Radlo l*,qulp Corp., 6244 lex.
Ave,, Hollywood, ('alif.

Alr Communications, Ine., 2233 Grant
Ave., Kansas City, Mo.

Alr King Producta Co., 1523 63rd Ave.,
Brooklyn, N

Alrplnne& Marine Inst., Inc., Clearfleld,

4"1—"() 3ith st

Funston Rd.,

‘Boonton ‘N J.

Andrea Radlo Corp.,
Long Island City, N
Anl)p(lle'( Englneering, ln(‘

116 Broad st.,
Automatic Radlo Mfg. Co., 122 Brook-
line Ave., Boston, Mass.
Bassett, Inc., Rex, F't. Lauderdale, Fla.
Belmont }mdlo Corp., 5921 Dickens
Ave., Chicag:
Hendix’ Rndlo Dlv of Bendix Aviation
Corp., Maltlmure Md.
Berger l-,lectronlcs 109-01 72nd Rd.,
Forrest Hills, \
Boes ('o._, The \\' . Dayton, (
* Bruwnlng Luboraturles Inc., W lnchmter

Bunne\ll & Co.. J. H., 215 Fulton 8t.,
Burnett Radlo Lab., 4814 Idaho St.,

San Diego, Calif.
Colonlnl Radlo Corp., Rano 8t., Buffalo,

New (astle,
Arnessen LElectric Co.,
N. Y. C.

Communlcav.lonsCo Inc., Coral Gables,

Conn Tel. & Elec. Co., Meriden, Conn.

Continental Radio & Telev. Corp., 3%00
W. Cortland St., Chleago

Cover Dual Signal Sysv.ems Inc., 125 W,
Hubbard St., Chicago

Crosley Radio (‘orp., Cincinnatl, O.

de Forest Labs, l.ee, 5106 Wllshire
Blvd., Los Angeles

Delco Radlo, l\okomo In

Detrota Corp., 1501 Beard A\'e Detrolt,

Mich.

De Wald Radlu Mitg. Corp., 436 Lafay-
ette 8t., N. Y. C.

Dlita;\nm(ne Lorp 420 l.exIngton Ave.,

Echx': hone Radio Co., 201 E. 26 St.,
Chleng

Fekstein Radlo & Telev. Co., Inc 1400
Harmon Pl., Minneapolis, M
Electrical Ind. Mfg. Co., Red B nk,

lilect. Reseurch Lab., Inc., Evanston,
Flecironlc Communleations Co., 36
W. B'way, Portland, Ore.
Flecl.ronlc Corp. of Amer., 45 W, 18 8t.,
&

*

El lectronlc speclalty ('o., Glendale, ('allf.

Emerson Radlo & Phone Corp., 111
Kth Ave., N. Y. C,

Erco ‘I(mllu Labs., Inc.,

lsspey\ Mtg. Co., Inc., 305 E. 63 st.,

Fada 1(udlo&Eloc Corp. 30-20 'l‘hmn-
son Ave., Long Island City, N

Federnl Flectronlca Div., 209 ﬂteuben

St N.
l-edeml ’l‘el ‘& Radio Corp., Newark,
Inc., Pas-

Hempstead,

F|n(-h “I'elecommunications,
saie, N. J.

Fisher Research Lab., Palo Alto Calif.
l‘r;n-d\ Radlo Corp., 200 Hudson =t

* (‘.n|v||n '\If;z Corp., 4545 Augusta Blvd.
Chicag

(‘.arog I(ndlo g‘orp 70 Washington St
B

Gates Rndln & Supply Co., Quiney, 111

General Communication ('6..681 Beacon
St., Boston, Mass.

* General Flectric Co.. Schenectady. N. Y.

General Telev. & Radio Corp., 1240 N.
Homan Ave., Chlcago

Gibbs & Co., Thomas B.. Delavan, Wis,

Glifillen Bros., Inc., 1815 Venice Blvd.,
Los Angeles, Calif.

Girdler ¢ orp., Louisville, Ky.

Gray Mfg. Co., Harttord. Conn.

(iray Radio C'o., West Palm Beach, Fla.

Girenby Mfg. Co., Pilatnville, Conn!

Guided Radlo Corp.. 161" 6th

N. Y. C.
Iiadiey (0., R. M., 707 E. 61 St.. Los
Angeies
* chllrllcrmem Co., 2611 Indlana Ave.,
Halste?vd Trnmc Com. Corp., 155 E.
Hammon Rudlo Corp., 510 Sixth Ave.,
* Hammnrlun(l Mfg. Co., 460 W, 34th St.,
Hs.rrel l) II 1527 K. 74 Pl., Chleago
Harvey Machine (0., Tne., 6200 Avalon

Blvd., Los Angeles
w Harvey Radlo Laba, Inc.,

Ave.,

Cambridge,

Mass,
Harvey-Wells Com., Inc., Southbridge.

888,
Hazeltine Electronics Corp., Great Neck,

N. Y.

Herbach & Rodeman Co., 522 Market
st., Phila,

Hollywood Electronics Co., 800 Sunset
Blvd., L.os Angeles

Ilo\mi ﬂlxnal MIg. Co., 310 Hudson St.,

Howard Radlo Co.. 1731 Belmont Ave.,
Chlcago

Hudson Amerk‘nn Corp., 682 W. 47 St.,

Jeﬂemm ine.. Ray, Freeport, N. Y

Jeflerson-Travin Radlo MIg. (‘orp 245
E 23 St., N. C.

Karadlu (‘orp 1400 Harmon Pl., Min-

ol
Kemllte Labs.

1809 N. Ashland Ave.,
Chicag
Lear A\ln Inc.. Piqua, O
Lewyt Cor 60 B'way. B klyn, N. Y.
* Link, F. M. 125 W, 17 St N, Y,

Machlett Labs., [ne., Springdale, Conn.
Magnavox Co., Indlanapolis, Ind.
Majtestl‘ti‘}lndlo& Tel. Corp.. 2600 W. 50
\1;,1‘11;0)! Mfg. Corp., Brookline Ave.,
0sto!
nrd((:?o“ . 381 W. 38 St., LoAa An-
Mrdwes'. Radlo (‘orp (‘Inclnnatl O.
Mililen Mtg. Co., In¢,, Malden, Mass.

888,
Noblitt-Sparks Ind. Inc., Columbus, Ind.
North ‘Amer, Philips Co., 100 E. 42 St.,

Y, C.
()peradln Mig. Co., St. Charles, Il
Panurnmlc Radlo Corp., 245 W. 55 8t.,

N. C. 19
Phllco Corp., Tioga & C Sts., Philadel-
a.
Phllhall'\mo‘nlc Radlo Corp., 216 Willlams

Plerson- l)eLune. Inc,, 2345 W. Wash-
ington Bivd., L.os Angeles
Pllot {»(adlo (‘orp lL.ong Island Cilty,

Powers Electronic & Communication
Co., Glen Cove, N. Y.
Precision Tube Co., 3828 Terrace St.,
Phila, 28
1475

Press  Wireless,
N. Y. C,
+ Radlo Corp. of Amer., Cnmden. N.J.
Radhl) Craftsmen, 1340 S, Mich., Ave.,
C‘hicag
tl{nd'io lungl{werlng l.abs., Long Istand
ty,

Inc., B'way,

Radio Frequency Labs., Inc., Boonton,

N.
Radio Mfg. Engineers, Inc., Peorla, Il
Radlumnrlne (/orp of Amer 75 Varick

Ra{uu‘lleceptor Co., Inc., 251 W, 17 St.,
Radlo Transceiver Labs 86-27 115th
St., Richmond Hill,
mchnr;hu‘n-Allen torp 15 W. 20 St.,

N. Y. C,
Rosen Co., Raymond, 32 & Walnut Sts.,
Phila

Rauland Corp., Chlcago, IIl.

Sanborn Co., Cambridge 39, Mass.

Schuttig & Co., Yth & Kearny Sts.,
Washlngton, 1), C.

Scun Radlo Labs, Inc., 4450 Ravens-

Ave., Chicago

Qezliur{; (| orp J. P, 1500 N. Dayton

Sentinel l{adlo Corp., Evanston, Ill.

Setchell-Carlson, Inc., 2233 University
Ave., St. Paul, Minn,

Smith Co., Mnxwell 1027 N. Hlghland
Ave., Ilywood “allt,

Sonora’ Radio & Telev. Corp., 325
Hoyne Ave., Chicago

Qparks-\\'lthlngtun Co,, Jackson, Mich.

iperr;; Giyroscope Lu.. Garden Clty,

Sperti, Inc., Clnelnnati, O.
stewm-\\'arner (‘orp., 1826 Diversey
Pkwy., Chlcago

Stromberz-Carison Co., Rochester

‘Templetone Radio ¢ ystle,

Transmitter laqulp ] rg bo., .H5 Hud-
son St., N. Y.

‘Trebor Radlo L 0., Pasadena, Calif.

T'roy Radlo & Telev. Co., 1144 8. Olive
St., Los Angeles, Calif.’

Warwick Mfg. Corp., 4640 W. Harrison

Y.

8t., Chlcago

Watterson Radlo \ll‘g Co., 2608 Ross
Ave., Dallas, Te

\\':uxh Laboraturles, 420 Lexington
v

\\'e\steru Llectrlc Co., 185 B'way,
N e

\\'estlnghouse Elec. & Mfg. Co., Wilkens
Ave., Multlmure, Md.
W Ilcux Llectric Co., 14th & Chestnut
Kansas City, Mo,
Zenml Radio Corp., 6001 Dickens Ave. .
Chicago, 1.

RECTIFIERS, Current
Benwood Linze Co.. 8t. Louls, Mo.
Continental Elec. Co., 903 Merchandise
Mart, Chicago
Electronics I.abs., Indlanapolls, Ind.
Fansteel Metallurgical Corp., N. Chi-

cago, ill.
# General Electric Co., Bridgeport, Conn.
Green Elect. Co.. Inc., 130 Cedar St..

International Tel. & Radio Mtg. Corp..
E. Newark, N. J.
Mallory & Co., P. R., Indianapolls, Ind.
Nothelfer Winding Laba., Trenton,
Selenlum Corp. of Amer., 1800 W. Pico
Blvd., l.os8 Angeles
Unlted Clnephone Corp., Torrington,
Westlnghouse Elec. & Mfg. Co., E.
Plttsburgh, Pa.

RECTIFIERS, Instrument & Relay

qelenlum Corp. of Amer., 1800 W, Plco
Blvd., Los Angeles

REGULATORS, Temperature

Allen-Bradley Co., Milwaukee, Wi4.
Dunn, Ine,, Btruthers, 1321 Cherry,
Phiiadelphia
Fenwal Inc., Ashland,
# General Electric Co.. Schenecudy. N.Y.

Maercold Corp., 4217 Belmont, Chicago
Minneapolts- {oneywell Regulator, Min-

neapolls.
SDIe“ncer Thermoetu Co., Attleboro,

REGULATORS, Voltage

Acme Elec. & Mg, Co., Cuba, N. Y,
Amperite Co., 561 Broadway, N. Y. C.
Ferrant! Elec.. Inc., 30 Rockefeller
Plaza, N C.
* General Elec. Co., Schenectady, N. Y.
Sola Elocmc Co.. 2525 Llybourn Av.,

Chicag
* Unl‘udNTrsnstormer Corp., 150 Varick
Adams & Westlake (‘o., Etkhart, Ind,

H-B Klectric (0., 6122 N. 21 st
Phlla.

RELAYS, Small Switching
Allled Control Co., Ine., 223 Fulton St.,
N.Y.C

Amperite Co., 561 ) Broadway, N. . C.
Birtcher Corp.é 5087 Huntington Dr..

Loa Angel

Electrical Prod Supply Co., 1140 Venice
Blv 08 Angeles

G-M Laborav.orles. Inec., 4313 N. Knox

Ave.. Chicag
* Guardian lulec Co., 1400 W. Wash.

Blvd., Chicago
Potter & Br 1d Pr Tad.
Sigma Instruments, lnc.. 76 Freeport

St.. Boston, Mass
Struthers Dunn, lnc 1326 Cherry St.,
gd\beonard Elec. Co., Mt. Vernon,

Philadelphia

RELAYS, Small Telephone Type
-\Illed ((uutrnl Co., 2 E. End Ave,

Amer Automatic Elect. Sales Co.. 1033
W. Van Buren Qt., Chic: %
Clare & Co., ( 4719 Sunnyside
* Guardian Elec Co.,

1400 W. Wash,
Blvd., Chicago
Wick organ Co., Highland, Iil.

RELAYS, Stepping
Advance Elect, Co., 1260-A W. 2nd St..
Los Angeles
Automnuc Elect. Co., 1032 W. Van
Buren St., (,hlcnxo
ocall Co., Shelby
* (:uu'dlnn Elect. Mtz (,o 1620 W. Wal-
nut St., Chicago
Pres",o Ele? Co., N. Y. Ave., Unlon
Cit,
Struthers Dunn, Inc., Arch 8t., Phila.

RELAYS, Time Delay

Amperite Co., 561 Broadway, N. Y. C.
Haydon MIfg. Co., Inc., Fordstville,

H-B 6122 N. 21 St

Phila

Industrial Timer (,olép Newark, N. J.

Sangamo Elec. Co., Springfield. 11

Wud-‘;,eona.rd Elec. Co., Mt. Vernon,
N.Y.

n.
Electrie Co.

RELAY TESTERS, Vibration
Kurman Hecmc (‘o Ine., 3030 North-
ern Blvd., L. I. Ci N
RESISTORS, Fixed

Acme Elec. Heating Co.. Boston, Mass.

% Aerovox Corp., New Bedtord Mass.
Allen-liradley Co., Milwaukee, Wis.
Al,las Re(flstor Co.. 423 Broome St..
Cuborundum Co., Niagara Falls, N, Y.
Centralab, Milwaukee, Wisconsin
Clarostat Mtg. Co., Brooklyn, N. Y.
Cont'l Carbon. Ine., Cleveland, O.
Daven Co., 158 Summit St., Newark,
Dixon Cruetble Co., Jersey City, N.J
Erie Resistor Corp., Erle,
Globar Div, Cnborundum Co., Nlagura

alls, N.
Hardwick, Hindle. Inc., Newark, J
Ins\tr\smem Resistors Co., Little Falls

Intern’l Resl Co.

Lectrohm, Ine., Cleero,

Mallory&(,o lne P. R, Indlampom
ﬁOhmlte Mfg. Co., 4835 W. Flournoy,

icago
Gemm.lve Research Inst., Corp., 4545
Bronx Blvd., C.

ﬁhallcrou Mg, Lo Colllnzdale, Pa.

Speer Resistor orp . 8t. Marys, Pa.

so;uue Specialties Co., N. Adams,

Stackpole Carbon Co.. 8t. Marys, Pa.
Utn Rndlo Prod. Co., 842 Orleans St.,

Wurd l.eunn.rd Elec. Co., Mt. Vernon,
Wh!?e"l')gltal Mfg. Co., 10 E. 40th St.,
Wwirt Co.,
RESISTORS, Fixed Precision
Instrument Resistors, Inc., Little Falls,

N.J.
Intern’l Resistance ('o., Philadelphla
* Ohmite Mrg Co.., 4835 Flournoy St.,

Chicag
Shallcrusa Mfg. Co., Collingdale, Pa.
RESISTORS, Flexible
Clarostat Mfg. C'o.. Inc.. Brooklyn, N. Y.
RESISTORS, Variable Laboratery
Type

Blddle Co..J. G..
Stieht Co., Inc., H. H
Y. C.

i}ermantown. Pa.

1211 Arch St.. Phila.
., 27 Park Pl

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. X

’"Il?g

Ohmite Engineers are glad to work with you. f ——
R e
OHMITE MANUFACTURING COMPANY NOTE: Y oty
1853 Flournoy Street, Chicago 44, Illinois have Catalog gmy not lerea,/), oo
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Prodecte of
“MERIT”

HEAnd
Fine Radio Parnts
.. PARTS manufactured ex-

actly to the most precise
specifications.

Long manufacturers of com-
ponent radio parts, MERIT
entered the war program as
a complete, co-ordinated
manufaclurmg unit of skilled
radio engincers, experienced
prcclslun workmen and
skilled erators with the
most modern equipment.

MERIT quickly established
its ability to understand
difficult requirements, quote
lntclllgcnlly and produce in
quantity to the most exact-
ing specifications.

Transformers—Coils—Re-
actors—Electrical Windings
of All Types for the Radio
and Radar Trade and other
Electronic Applications.

~ Since 1924

MERIT COIL & TRANSFORMER CORP.

311 North Desplaines St. HICAGO 6, ILL.

Make Plans Now
for the coming PLASTIC ERA

1§ 1
\ %

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

30

RESISTORS, Variable

* Aerovox Corp., New Bedford, Mass.
Allen-Bradley Co., Milwaukee, Wis,
Auﬂer. Instrument Co., Sliver Spring,

d
Atias Reststor Co., N. Y. C.
Hk}l’dle Co., James G., Arch St., Phila.,

Centralab, Mllwaukee, Wis.

Chicago Tel. Supply Co., uxhan Ind.
Cinema Epg. Co., Burbank Cal
Clarostat Mfg. Co.. Brooklyn, N. Y.
Cutler-Hammer, Inc., \leaukee Wis,
DeJur Amsco Corp,. Shelton, Conn.
Electro Motive Mfg. Co., Wullmantlc

Con
Ueneral Radlo Co., Cambridge, Mass.
Labs., Inc., Chicago, IIL.
llardwlck Hindle, Tnc., Newark, N. J.
lnsl\virument Resistors, Inc., Little Falls

J
Intern'l Resistance Co., Philadelphia
'ollogg Switchboard & Sup. Co., 6650
8, Clcero Ave., Chle:
Lectrohm, Inc., 5125 W 25 St., Cicero,

TR
Mallory & Co., P. R.. Indlanapolls Ind.
Ohlo Carbon Co., Cleveland, Oh
Ohmite Mfg. Co., 4835 W. Flournny St.,
Chicago
Shallcross Mfg. Co., Collingdale, Pa.
Stackpole Carbon Co., St. Marys, Pa.
U"tah Radlo Prods. Co., 820 Orleans St.,

Chlcago
W;}'d-heonm‘d Elee. Co., Mt. Vernon,
wirt Co., Germantown, Pa.

RESISTORS, Variable, Ceramic
Base

Hardwick, Hindle, Ine., \ewark N. J.
Le{:trohm Inc., 5125 W. 25 St., ‘Clcero,

11
# Ohmite Mtg, Co., 4835 Flournoy St.,
Chicago

SCREW MACHINE PARTS,
Brass, Steel

Ward Products Corp., E. 45 St., Cleve-
land. O

SCREW MACHINE PARTS,
Non-Metallic

C'ontinental-Diamond Fibre (,o, New-
ark, Del.

SCREWS, Clutch Head

United S8crew & Bolt Corp., 71 Murray
st NLY. L

SCREWS, Recessed Head

Amerlcan Screw Co., Providence, R. I.
I!ﬂsml Co., The, Waterbury, (‘onn.
Chandler Prods. Co., Cleveland, O.
Continental Screw Co., New Bedford,

Mass,

(orbin Screw Corp., New Britaln, Conn.

Federal Screw Prod. Co., 224 W. Huron
St., Chleago

International Rerew Co., Detroit, Mich.

lL.amson & Sesslons. Cleveland, O.

National Screw & Mfg. Co., Cleveland,

New England Screw Co.. Keene, N. H.
Parker Co.. Charles, The, Meriden,

Purker-K‘lon Corp., 198 Varick, N. Y. C.

Pawtucket Screw (‘o., intucket R. L

Pheoll Mm ‘0., Chicag

Russell, Burdsall & Ward Bolt & Nut
Co., Pon(h ester, N. Y,

Seovill MIg. ¢ 0., Waterbury, Conn,

shnkeprool lno.. 2501 N. Keeler Av.,
Chicago

Southington Hardw. Mg, South-
ington, C'onn.

Whitney Screw Corp., Nashua, N. H,

SCREWS, Self-Tapping

Amerlcan Screw Co., Providence, R. 1.
Central Screw (‘o., '3519 Shlelds Av.,

Co.,

‘hicago
Continental Serew Co., New Bedford,

F ederal ‘Serew Prod. Co., 224 W. Huron
St., Chicago

Parker-Kalon (‘orp., 198 Varlck, N. Y, C.

Shakeproof, Inc., 2501 N. Keeler,
Chicago .

SCREWS, Set and Cap

Allen Mfg. Co., Hartford, C'onn.

Federal Screw Prod. Co., 224 W,
St., Chicago

Parker-Kalon Corp., 198 Varick, N. Y. C.

Republic Steel C'orp., Cleveland, O.

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

Huron

SCREWS, Hollow & Socket Head

Allen Mfg. Co., Hartford, (‘onn.
«‘entral Screw Co., 3519 Shields, Chicago
Federal Screw Prod. Co., 224 W. Huron

St., Chicago
Parker-Kalon, 198 Varick, N. Y. C.

Su;,ndard Pressed Steel Co.. Jenkintown,

SELENIUM
l-edernl Tel. & Radto Corp., 8. Newark,

Benwood Linze Co., 8. Louis, Mo.
Selentum Corp. of Amer., 1800 W.
Blvd., Los Angeles

SHAFTING, Flexible

Breeze Corpa., Inc., Newark, N. J.
Mall lool Co., 7708 S. Chicago Ave.,

“hica;
“tewnrd \ﬂg (‘oro 4311 Ravenswood
Ave., Chicag:

Pleo

FM Radio-Electronics

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

\Vhlteybentll Mfg. Co.. 10 E. 48 St.,
SHEETS, Electrical
Amer Rolling Mill Co., Middletown,

Ca}r)negle-llllnols Steel Corp., Pittsburgh,

a8
Follansbee Steel Corp., Pittsburgh, Pa.
Grlanlte City Steel Co., Granite City,

1.

Newport Rolllng M1l Co., Newport, Ky.

Republic Steel orp.. Lleveland 0,

Ryerson & Son, Inc. . T.. Chicago

Westinghouse Elect. & \tg. Co.,
E. Pittsburgh, Pa.

SHIELDS, Tube
% Goat Metal \tamplnzs Inc.. 314 Dean
St., Hrooklyn, N.
SHOCK ABSORBERS
See MOUNTINGS, Shock Absorbing
See GENERATORS, standard Slgnal
SOCKETS, Cathode Ray Tube
Franklin Mfg. Corp., 175 Varlek St
N.Y.C

SOCKETS, Tube
Aladdin Radlo Industries. 501 W, 35th
St., Chleago
Alden Prods. C'o.. Brockton, Mass.
Amer. l’henullc Corp.. 1830 8, 54th Av.,

Chicage
* Amer Radlo Hardware ‘0., 476 B'way,

«
Bernbxwh "Radlo Co., 145
Bud Radlo, Inc., Cleveland, O,

Cinch Mm. C0..2335 W. Van Buren St.,
Chicag
el
o

Hudson,

Cont’l- l)lumond Fibre Co., Newark,

. Mg, Co., lmmkl)n, N.

H. H., l’hllndeluhla
Federal <crew Prods. Cv., 26 S. Jefferson,
Chicago

* Franklin Mfg. Corp., 175 Varlek, N, Y. C.

llnmmarlund Mig. Lo 424 W. 33 St.,

N.

Johnson( .. E. F., Waseea, Minn.

Jones, Howard B., 2300 Wabansia,
Chieago

Micarta Fabricators, Inc., 4619 Ravens-
wood, (‘hicago

Millen Mfg. Co.. James, Malden, Mass.

Miller Co., J. W., Lous Angeles, Cal.

# Nat'] ("o., Malden, Nass,
Remier (0., San Franeisco, Cal

SOCKETS, Tube, Ceramic Base

Johnson Co., E. F., Waseca, Minn.
# Natlonal Co., Inc., Malden, Mass
Nat'l Fabricated Products, W. Belden
Ave., Chic;
Ucinite Co.

SOLDER, Self-fluxing

Garden City Laboratory, 2744 W. 37th
Pl.. Chlcago
Gardiner Metal Co., 8.
Chicago
% General klec. Co., Bridgeport, Conn.
l\ester Sl;]l:ier Co., 4209 Wrightwood
Chlc

Av 0
Ruby ¢ hemlcal Co., Columbus, O.

SOLDER POTS

cago
. Newtonville, Mass.

C‘ampbell Ave.,

# Elec. Soldering Iron (‘u., Inc., Deep
River, Conn.
Lectrohm, Inc., Cicero, 11l
Westinghouse Eleet. & Mfg. Co.,
E. Pittsburgh, Pa.
SPEAKERS, Cabinet Mounting
tCInaudngraph Qpeakers Inc., 3911 S.

Michigan Ave., Chicago
Crescent Industrlaq Inc., Belmont Ave.,

Chicag
* Jensen l;.ladlo M(fg. Co., 6601 S. Laramie
t., O

John Meck, lndustrleq, Plymouth, Ind.

Magnavox Co., Fort Wayhe, Ind.

Rola Co., lnc.. superior Xt.. Cleveland.,
O.

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

SPEAKERS, Outdoor Type
* Jensen Rxlidlo Mfg. Co., 6601 S. Laramle
cago

St., Ch
L'nlverslté Labs., 225 Varick St.,

SPRINGS
Accurate Spring Mfg. Co., 3817 W.

Lake, Chicago
Ace Mftg.
Phila. 24
American 8pring & Mg, Corp.,
Mich

ch.

American Steel & Wire Co.,
teller Bldg., Cleveland, O,
Barnes Co., Wallace, Bristol, Conn.
Crescent lndu.strles lnc 4132 W,

mont Ave., Chicag
Cuyahoga Spring Co (.levelnnd 0.
Glbson Co,, Wm. l).. 1800 (beourn

Chlcag
Hub}m}:’d Sprlnx Co., M. D., Pontiao,

Hunter Pressed Steel Co., Lansdale, Pa.
* lnstru‘lrnent Specialties (o Little Falls,

M\Ixeslhauaen Spring Corp., Logansport,
Peck Spring Co., Plalnville, Conn.
Raymond Mfg. Co., Corry, Pa.
Security Steel Equip. Corp..

.J.
Standard Spring & \H¢ Co., Ind.,
42 8t., Brooklyn, N. Y.

Erie Ave.
Holly,
Rocke-~

Corp., 1255 1.

Bel-

Avenel,
236-

‘ngineering



N o //5 Our mechanized
- %‘ < Army must have
S \ ™ brains, but brawn still
P~ counts. The big fellow
wrestling interminably with 155 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 exitreme 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.
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JOHN E. LINGO & SON, INC.

TICENSED MANUFACTURERS OF
PATENTED TURNSTILE ANTENNAS

CAMDEN, NEW JERSEY
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THE SEMI-ANNUAL DIRECTORY WITH

{ LISTINGS BY STATION CALL LETTERS H
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i AND BY THE NAMES OF THE GENERAL

MANAGERS AND  CHIEF ENGINEERS :
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{ IN THE MARCH ISSUE :

1 ¢

'4 {

* Willor Mtg. Corp., 794 E. 104 St,.
N. Y. C. 54

STAMPINGS, Metal

Bud Radlo, Ine., E. 55 St,, Cleveland, O.

* Goat Metal Stampings, Inc., 314 Dean
St.. Brooklyn, N. Y.

ln?‘?t‘m Corp. of Amer., Long Ialand

Mty, N, Y.

Par-Metal Prod. Corp., Long Island
City, N. Y.

Ste\v'n.{(t Tgnmplng Corp., 621 E. 216 8t.,

* wi{|b§ M1y, Corp., 288-A Eastern Bivd..
N.Y. O,

STEATITE, See Ceramics

SUPPRESSORS, Parasitic
% Ohmite Mfg. Co., 4835 Flournoy St.,
Chleago .

SWITCHES, Aircraft Push

8quare D Co.. Kollsman Inst. Div,,
Elmhurst, N. Y.

* Unh.'lell;nl Mlicrophone (Co.. Inglewood.
(& a

SWITCHES, Key
Audio Development C‘o., Minneapolls,
Minn

Chlcago Tel. Supply Co., Elkhart, Ind.

seneral (‘ontrol Co., Cambridge, Mass.

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

SWITCHES, Micro
Au&edyc«()ptfol Co., Inc., E. End Ave.,
Aéro Electric Co., 3167 Fulton Rd..
Cleveland
Miecro 8witch Corp., Freeport, Ill1.
SWITCHES, Rotary Gang, Bakelite
Watfer
M?Ilgry & Co., Inc., P. R, Indlanapolis,
nd.
Stackpole (‘arbon Co., St. Marys, Pa.

SWITCHES, Rotary Gang, Ceramic
Wafer
Oak Mig. Co., 1267 Clybourn Ave.,
Chicago
*Oh(l/nlte Mfg. Co., 4835 Flournoy St.,
“hicago
Shallcross Mfg. Co., Collingsdale, Pa.

SWITCHES, Time Delay
Haydon Mfg. Co., Inc., Forestvllle, Ct.
Industrial Timer C'orp., 115 Edison PIl.,
Newark, N. J.
Sangamo Elect. Co., Springfield, Ill.
SYNTHETICS, Wood & Metal
Finish
Sullivan Varnish ('o., 410 N, Hart St.,
Chicago 22
TERMINALS, Hermetically Sealed
Nee BUSHINGS, T'erminal Sealing

TERMINALS, Soldered or Solderless
See LUGHS, Suldering and Solderless

TERMINAL STRIPS

Burke Electric Co., Erie, Pa.

Cinch Mfg. Corp., W, Van Buren St.,
Chicago

Curtls Devel. & Mf{g. Co., N, Crawlord
Ave., Chicag

Franklin Mftg. Corp., 175 Variek St.,
N. Y. C

Jones, H_ B., 2300 Wabansla, Chicago
Kulka IKlectric Mfg. Co., Mt. Vernon.

N. Y

TEST CHAMBERS, Temperature,
Humldity, Altitude, Salt Spray
Amerlean Colls (‘o., 25 Lexington St..
Newark, N. J.
Industrial Fliter & Pump Mfg. Co., W.
Carroll Ave., Chlcago

Jucksou Elee. Inst. (‘o.. Dayton, O,
Kold-Hold Mfg. Co., 446 N. Grand Ave.,

Lansing, Mich.
Moblle Refrigeration, Inc., 630-5th
Ave,, N. Y. C

Northern ngineering Labs., 50 Church
St N. Y. C

* Radio_City Prod. Co., Inc., 127 W. 26
= o Wo Q%

* Radio Corporation of Ameriea, Camden,
N.J

Supreme Inst. Corp., Greenwood, Miss.
Tenney Engineering, Inc., Montclair,
N

Weston Llectrical Inst, ('o., Newark,
N.J.

TRACING PAPERS, CLOTH,
CELLOPHANE
Arkwll'lxm Finishing Co., Providence,

Br%v.vny'& Bro., Arthur, 67 W. 44 St.,
Keuftel '& Easer, Hoboken, N. J.

TRANSFORMERS, Constant-
Voltage Power

Dongan Elec. Co., 74 Trinity PI.,N. Y. C.
* General Electric Co., 8chenectady. N. Y.

Raytheon Mfg. Co.. Waltham, Mass.
Sog Electric Co., 2525 Clybourn Ave

hicago
]
TRANSFORMERS, IF, RF
Aladdin Radio Industries, 501 W. 35th
8t., Chicago

Amer. Transformer ("o., Newark, N. J.
Automatiec Windings Co., E. Passale,

# Browning Labes.. Inc., Winchester, Maas.

Cambridge Thermionto Corp., Concord
Ave., Cambridge, Mass.

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

cago

D-X Radto Prods. Co., 1575 Milwaukee,
Chlcago

Essex Bpeclutj' Co., Inc., Broad St.,

Newark, N. J.
Gen'lyw(l)ndln( Co., 420 W. 45 8t.,

Gr‘e);hohnd Equip. Co., 1720 Churech
Ave., Brooklyn, N. Y,
Guthman & Co., 400 8. Peoria St., Chil-

cago
* Hnrsnmnrlund Mrfg. Co., 424 W, 33 St_,

# Meissner Mfg. Co., Mt. Carmel, IIl.
Millen Mfg. Co., James, Malden, Mass.
Miller Co., J. W., Loe Angeles, (‘al.

# Nat'l Co., Malden, Mass.

Radex Corp., 1308 Elston Ave., Chicago
Sickles (Co., F. W,, Springfield, Mass.
St?\?d%rd Winding Corp., Newburgh,

SugérJ Elec. Prod. Corp., Jersey City,

'l‘elgi'a;jkz‘linz. Corp., 484 Broome Rt.,
Triumph Mfg. Co., 4017 W. Lake, Chi-
cago

TRANSFORMERS, Receiver Audio
& Power

Acme Elec. & Mfg. Co., Cuba, N, Y.
Amer. Transformer (Co., Newark, N. J.
An{pll{!er Co. ot Amer., 17 W, 20th St.,

N.Y.C.
Audlo Devel.("o., N. Mlnoeapolis, Mion.
Chicago Transformer Corp., 3501 Add!-
son St., Chieago
Clnaudagraph Speakers, Ine., 3911 8.
Mlchgnn, Chicago
Dinion Cofl Co., Caledonia, N. Y.
Dongan Elec. Co., 74 Trinity PI.. N. Y. C..
Eloctrgnlc Trans. Co., 515 W. 29 St..

N.Y.C.
Ferranti :qlec.. Inc.. 30 Rockeleller Plasa,
Freed Trans. Co., 72 Spring 8t.,
N.Y.C

Gen’l Radlo Co., Cambridge, Masa.

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

Halldorson Co., 4500 Ravenswood,
Chlecago

Jefferson Elec. Co., Beliwood, 111,

KeNny%gn '(l“rnnntormer Co., 840 Barry St.,

Magnetlc Windings Co.. Easton, Pa.

Merit Coll & Trans. Corp., 311 N, Des-
plaines St., (‘hicago 6

Newark Transformer ("o., Newark, N. J.

.\'ev'v York Transtormer (‘o., 61 W, 3rd.

*

NOYL Gl

Norwalk ‘Transformer Corp., S, Nor-
walk, Clonn.

Raytheon Mfg. ('o., Waltham, Mass.

Rola Co., Inc., Superior St., Cleveland,
O

Standard Transformer Corp., 1500 N.
Halsted, Chieago

SKuper Elect. Prod. ('o., Jersey (‘ity, N.J.

Superlor Elec. Co.. Bristol, Conn’

Thermador Elect. & Mfg. ('o., Riverside

Dr., Los Angeles
Mg, Co., 500 W,

Thordarson Elec.
Huron, Chicago
ltah Radlo Prouds. Co., 820 Orleans St.,
Chicago
# Unlted Transforiner Co,, 150 Varlek St.,
- «

Westinzhouse  Kleet. &
k5, Plttsburgh, Pa.

Mz, Co,

TRANSFORMERS, Variable
Voltage

Amer. Transformer ('o., Newark, N, J
General Radio Co., Cambridge, Mass,
Superior Eleetrie (o, Bristol, C‘onn.

TUBE MANUFACTURING
MACHINES

Hilton Eng. Labs., Redwood Clty. Callt
l-jlﬂl'erJlumL Co., 7518 13th =t., Newark
N. J.

TUBES, Cathode Ray

Dumont l.abs., Allen B., Passafe, N. J.
Farnsworth Tele. & Radio Corp., Ft.
Wayne, Ind.
+ General Flec. ('0., Schenectady, N. Y.
Ken-Rad Tube & Lamp Corp., Owens-

boro, Ky.
Nat'l Unlon Radlo Corp., Newark, N, J.
North Amer. Philips Co., Ine., Dobbs
Ferry. N. Y.
Rauland Corp., Chicago, II.
# RCA Mftg. Co., Camden, N. J.
* Syi’vnnh Elect. Prod., Inc., Emporium,
8

Westinghouse Klect. & Mfg. Co.,
E. Pittsburgh, Pu

TUBES, Current Regulating

Amperite Co., 561 Broadway, N. Y. C.
Champion Radio Works, Danvers, Mass.
* Hy&ron Corp. & Hytronie Labs., Salem,

Mass.
* RCA M(g. Co., Camden, N. J.
*Sy}yanla Elee. Prod., Inc., Emporium,

a.
Western Elec. Co., 195 B'dway, N. Y. C.

F'M Radio-Electronics Engineering



RAILWAY RADIO

ENGINEERING

’I;{E 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 194}

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 yards
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.

Inc.
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tools.

SPOT SOLDERING MACHINE
designed for treadle operation for
advancement of iron and solder leaving
operator's hands free for handling of
product,

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

ELECTRIC SOLDERING IRON CO., INC.

202 WEST ELM STREET, DEEP RIVER, CONNECTICUT

SOLDERING IRONS

SOLDERING IRON
TEMPERATURE CONTROLS
prevent overheating of sol-
dering irons between solder-
ing operations. Irons do not
deteriorate when being used.
The idle period is the couse
of deterioration.

SOLDER POTS
ruggedly constructed pots of
varioussizes designed for con-
tinvous operotion and so con-
structed that they are easily
ond quickly serviced, should

1 d

=<

tshaveto berep
Werite for Catalog

ELE

TRON/I

Y

h .

BURSTEIN-APPLEBEE CO

1012-1014 McGee St.

BENDER

349 EIGHTH AVENUE SOUTH .

3

[ “DIE-LESS’” DUPLICATING
No DleS! 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

- -

ONEIL-IRWIN mFé. co.

Kansas City, Missouri

just as accurately as with dies,
to tolerance of .001°.

Write for catalog ,"—-gT.‘
5117 Busticy,
“DIE-LESS" ,’ Seee

DUPLICATING

g!n(mol A
*

Les5 pjumd“\
MINNEAPOLIS 15, MINNESOTA

TUBES, Photo-Electric

Cont’l Elec. Co., Geneva, Ill.
De Jur-Amsco Corp.. 8helton, Conn.
De Vry. Herman A., 1111 W, Center,

Elect.r We Laboratory, Los Angeles, Cal.
Emby Prods. Co., Los Angeles, lf
* General Elec. Co., Schenectady, N. Y.
General Sclentific'Corp., 4329 S. Kedzle
Av., Chicago
G-M T.abs., 4313 N. Knox Av., Chicago
Leeds & Northrop Co., Philadelphia
Nat'l Union Radlo Corp., Newark, N. J.
Photobell Corp., 123 Liberty st.. N.Y.C.
% RCA M1g. Co., Camden,
Rectron (,orp 2159 Msgnolln Av,,
Chlcago
W:tl‘r,lghom Lamp Dlv., Bloomfield,

Western Elee. Co., 195 B'way, N. Y. C.
Waeston Iilec. Tnst. Corp., Newark, N, J.

TUBES, Receiving

* General Elec. Co., Schenectady, N. Y.
% Hytron (‘orp., Salem, Mass
Ken-Rcd Tube & Lamp Corp., Owens-

boro, Ky
Nat' l Unlon Radlo Corp., Newark. N. J.
R&ythe{\)‘ ‘Prod Corp., 420 Lexington

A
* RCA'MIg. Co.. Camden, N. J
*Sy}ynnla Elect. Prod., lnc Emporium,

a.
Tung-Sol Lamp Works, Newark, N. J.

TUBES, Transmitting
Au{'pe{gx Eleotronic Prods..

* Eitel-McCullough, Inc.. San Bruno, Cal.
Electronic lmvrprlsa Ine., 65-67 Av.,
Newark
* Federal
Newark, N.
* General Eiec. Co., Schenectady, N. Y.
Helntz & Kaulman, 8. %anl-ranc!soo Cal.
* Hytron urp _Salem. Mass.
Ken-Rad Tube & Lamp Corp.,
boro, I\y
Nat'l Union Radlo Corp., Newark, N. J.
North Amer. Philips Co., Inec., obbs
Ferry, N. Y,
Raythwn ‘Prod Corp., 420 l.exington

N.
* R( A ‘Mtg. Co., Camden, N
*la!er‘l dlectric & MIg. Co.,
N

Brooklyn,
lelephune & Radlo Corp.,
N. J.

Owens-

-J
Brookiyn,
Sperry Gyroscope (‘o., In

% Sylvanla Fleot. Prod.,
Tn:;:rlor Tubes, Ine., 2341 Wabansia,
United Flecu'onlea Co. Newuk N J

Western kleo. Co., 195 B wsg
Wgtl?xhouna Lamp Div. Ioomﬂeld

., Brooklyn,
Inc., Emporium,

TUBES, Voltage-Regulating

Amperite Co., 561 Broadway, N. Y, C.
Hytron orp .. Salem, Mus

* RCA Mfg. . Camden, N. J.

% Sylvania El Iec Prod Inc., ﬂnlem Mass.

TUBING, Laminated Phenolic
Brandywine Fibre Prods. Co., Wilming-
ton, Del.

Form{ca Insulation Co.. Clnelnnatd, O.
# General Electric (‘o., Pitts Id. Mm
Insulation Mfgrs. (‘orn 565 W. Wash-
ington Blvd., Chicag:
Mica Insulator Co., 196 Varick, N. Y. C.
Na I‘ IquchnIud Fibre Co., Wiimington,

Richardson Co., Melrose Park, Ill.
Spaulding Fibre (,o 233 B way, N.Y.C.

Syathane (‘or|
Taylor Fibre o.. Norristown Pa.

mtlnzhnune ec. & Mig. Co.,, E.
Pittsburg!

Wllmlnuton F‘lbro Specialty Co., Wil-
mington, Del.

TUBING, Precision Metal
Superior Tube ('o., Norristown, Pa.

TUBING & SLEEVING, Varnished
Cambric, Glass-Fibre,
Spaghetti

nentley Harris M1g. Co., Conshohocken,

BrnndY& Co., Wm,, 276 Fourth Av.,

Flectro Tech. Prod., Inc., \utlf‘y
Fndurette Corp. of Amer., Cliffwo

* Genernl Elec. Co., Brldxegon Conn.
Insulation Migrs. Corp. . Wash-
ington Bivd., Chicago
Irvington Var. & Ins. Co., Irvington, N.J.
Mlea Insul. Co., 196 Varick St.,N. Y. C.
Mitchell-] an\l lnsulntlon Co., 51 Mur-
«

Varl{ex Corp., Rome N. Y.

TURNTABLES, Phonograph

General Industries Co., Elyria, O.
* RC A Mfg. Co., Camden, N. J.
Western Electric Co., 125B° way. N.Y.C.

VARNISHES, Insulating, Air-
Drying & Baking
John C. Dolph Co., Newark, N. J.

Irvington Var. & Ins. Co.. Irvfngwn N.J.

Mitehell- lland Imulatlon Co., 51 Mur-
ray St

Stille- Yuu{xg Corp 2300 N Ashland

Av., Chicago
7ogha‘r Mills. Inc., 112-26 St., Bklyn,,

VARNISHES, Wrinkle Finish
Sulllvan Varnish Co.. 410 N. Hart St
Chicago

VIBRATION TEST EQUIPMENT
Vibration ‘S(roclllty Co., 1536 Winter
8t., Philadelphia

All_Amerlcan Tool & Mtg. Co., 1014
Fullerton Ave., Chicago

VIBRATORS, Power Supply

Amer. Tel v.& RadloCo., 8t. Paul, Minn.
Electronic Labs., Indlnnnpolla Ind.
Mullgry & Co., Inc., P. R ., Indlanapolis,

Radlart Corp., W, 62 St., Cleveland, ©.
Turner Co.. (‘édar Raplds, Ia

Utah Radlo Prod. Co.. Orleans Rt.,
Chicago

VOLTMETERS, Vacuum Tube
Ballantine L.abs., Inc.. Boonton, N. J
General Radlo Co., Cambridge, Mass
Hewlett Packard Co.. Palo Alto, Calif

* Measurements (‘orp.. Boonton, N J

tRagdlo;;lt Prud C'o.. Inc., 1.27 . 26

12

WAXES & COMPOUNDS,
Insulating
Ir\"\l‘mswn Varnish & Ins. Co., Irvington,

‘dway, N. Y, ("

Western Elec. Co.. 195 B o 4%
112-26 St., Bkiyn,,

Zophar Mills, Inc.,

N. Y

WELDING, Gas, Aluminum & Steel
Treitel-Gratz (‘o., 142 K. 325t., N. Y. (*

WIRE, Bare L]

Amer. Steel & Wire ('o., (‘leveland, O,
An\nco\ndn Wire & Cable Co.. 25 B'dway,

Ansonla Eiec. ‘0., Ansonla, Conn.
Beldheln MIg. Co.,’ 4633 W. Van Buren,

Lopperweld Steel ‘0., Glassport, Pa.
Crescent Ins. Wire & Cable Co., Trenton,

# General Elec. Co., Bridgeport, Conn.
Phoaphor Bronze Smelting Co., Phila
Rea Magnet Wire (‘o., Fort Wayne, Ind.
Roebling’s Sons ('o., John, Trenton, N.J
Velllft Mfg. Corp., & outhpnrt Conn.

WIRE, Glass Insulated
Bentley, Harris Mfg. C'o., Conshohocken

A.

Garitt Mfg. (‘orp., Brookfield, Mass.

Holyoke Wire & (‘able Corp., Holyoke,
Mass,

insutation Manufacturers Corp., 565
W. Washington 13lvd., Chicago 6

Owens-Corning  Fiberglas Corp., ‘T'o-

0,

WIRE, Hookup
Belr,n.ley, Harrls Mtg. C'o., Consholiocken,

Gavltl MIg. Co., Brookfield, Mass,
‘lec Mfg. Co., 1751 N. W, Av,,

lcago
Ro&hesmﬂ Prod. Corp.,
Runzel Cord & Wire Co.. 4723 Montrose

Ave., ('hicago
Whitney Blake Co., New Haven, (‘onn.

New Haven,

WIRE & CABLE

Acme Wire Co., New Haven, (‘onn.
Amer. Steel & Wire Co., Cleveland, ().
An{mo\nda Wire & Cable'Co.. 25 B’dway,

Ansonta Elec. Co., Ansonla, ('onn

Beiden Mfg. Co.. 4633 W. Van Buren
Chicago

Collyer Ins. Wire Co.. Pawtucket. R. I.

Cnn'ﬂ(')lm;\lcd Wire C'o., 1634 Clinton st
Chic

meN gm Ins. Wire & Cable Co., Trenton,

Elec. Auto-Lite Co., The, Port Huron,
Mich.

General Cable Corp., Rome, N. Y.

General Elec. Co., Bridgeport, Conn.

Hazard Ins. Wire Works, Wilkes-Barre,

Pa.
Hof’yoke Wire & Cable Corp., Holyoke,

Hudson Wire Co., Winsted, Conn.
Rea Magnet Wire Co., Fort W ayne, Ind.
Rockhestos Prods. Corp., New Haven,
Conu.
Roebling’s Sons('0.. John, Trenton. N .J.
llunzel Cord & Wire ‘o, 47238 Montrose
Ave., Chlcago
Simplex Wire & ('able C'o.,

1000 1.

*

‘ambridge,
88,
Western Ins, Wire, Inc., 62 Nt

Los Angeles
WP‘eeler Insulated Wire Co., Bridgeport,
onn

WOOD, Laminated & Impregnated

Canfield Mfg. Co., Grand Haven, Mich
Formlea Insulation Co.. Ctnelnnatt, O

WOOD PRODUCTS, Cases, Parts

Hoffstatter's ¥ons, inc., 43 Ave. & 24 St.,
Long Island City, N.Y.
Tillotson Furniture L‘o., Jamestown,

N.
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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 ComMEeRciaL FM StaTions
Bamberger Broadcasting Service, New York, N. Y,
W

Bulnn‘{§muze Broadeasting Co., Inc., Baton Rouge.

La., W b

Booth, John Lord, Detroit, Miech., WLOU .

( J\[)YI;O(] l\iro.ldcmtmg Co.. Inc., Scheneetady, N. Y.,

Columbin Broadeasting System, Ine., Chicago, Ill.,
WRBM-FM

Colutnbia Ihomlu\qtmg System, Ine., New York,
N. Y.. WARBC-FM

(& ommere inl Radio Equipment C'o., Kansas City, Mo.,

Iuv'm~;lllv on the Air, Inc., Evansville, Ind., WMILL

Evening News Association, The Detroit, Mich.,

(;enf\r:a;l Eleetric Company, Schenectady, N, Y.,

Gordon ‘(imy, Winston-Salem, N, (., WMIT .

Interstate lBroadeasting Co., Ine., New York, N, Y.,
WOXQ

Jones Advertising Agency, Wylie B., Binghamton,
N WNBE-I"'M

Journal Company, The, Milwaukee, Wis., WMFM

Lee Broadcasting System, Don, Los Angeles, Calif.
KHJ-FM

Murcus I,oc\\' Booking Ageney. New York, N. Y.,

\lolrnpnhtan Television, Inc., New York, N. Y.,
WABKF

\lr‘){ulv Ilhhle Institute of Chicago, Chicago, Ill..
Muzak Rudm\lgoudcastmg Station, Inc., New York,
Nutional Life & Accident Ins. 0., Nashville, Tenn.,
WSM-M
Stromberg-Carlson Mfg. Co.,, Rochester, N. Y.,
"HEN

Travelers Broad( asting Service Corporation, Iart-
ford, Conn., WTIC-1°M

WRNS, Ine., Columbus, Ohio,, WELTD)

WCAU  Broadeasting Co., Philadelphia, Pa..
WOAT-FM

WDRC, Inc., Hartford, Conn., WDRC-I"M

Westinghouse Radio Stations, Inc., Fort Wayne, Ind.,
WOWO-FM

Westinghouse Radio Stations, Inc., Springficld, Mass.,
WBZA-FM

\\'(]-st\inghouse Radio Stations, Inc., Philadelphia, Pa.,

M

ALY munghnuse Radio Stations, Inc.. Boston, Mass.,
KRBZ-1'M

Westinghouse Radio Stations. Ine., Pittsburgh. Pa.,
KDKA-FM

ALY ;‘l\lll Broadeasting Co., Philadelphia, Pa., WFIL-

WGN, Ine., Chicago, I, WGNB

WHEC, Inc., Rochester, N. Y., WHEF

WWSW, Inc., Pittsburgh, Pa., WINT

Yankee Network, The, Mount Washington, N. H.,
WMTW

Yankee Network, The, Paxton, Mass.,, WGTR

Zenith Radio Corporation, Chieago, 1N, WWZR

Honners or CoNSTRUCTION PERMITS FOR
ComMERCIAL M STATIONS
Rudlio Service (Y mporunon of Utah, Salt Lake City,
“tah; KSL-FM
Worcester Telegram Publishing C'o., Ine., Worcester,
Mass,

APPLICANTS FOR COMMERCIAL FM STATIONS

American Broadeasting Corporation of Kentueky,

Lexington, Ky.
E. Anthony & Sons, Inc., New Bedford, Mass.
Anthony, Earle C., Inc., Los Angeles, Calif.
-\shl.m({l!rmd( -usting Co.. Ashland, Ky.
Bremer Broadcasting Corp. \ewark N. J.
Courier Journal & Louisville Times, Louisville, Ky.
Evening Star Broadeasting CCo., Washington, I). C.
Federated Publications, Battle Creek, Mich,
Globe Democrat Publishing Co., St. Louis, Mo.
Greater New York Broadeasting Corporation, N.Y.C.
Head of the Lukes Broadeasting (Co., Superior, Wis,
Houston Printing Co.. Houston, Texas
Mercer Broadeasting C'o., ‘I'renton, N. J.
National Broadeasting (Co., Inc., New York, N. Y.
Outlet Co., The, Providence, R. 1.
Piedmont Publishing (‘o., Winston-Salem, N, (',
Portland Broadeasting System, Inc., Portland, Maine
Pulitzer Publishing (Co., St. Louis, Mo.
UTnited Broadecasting Co., Cleveland, Ohio
WIID, Ine., Chicago, Il
WJIR, The Goodwill Station, Detroit, Mich.

OPERATING KXPERIMENTAL OR DEVELOPMENTAL
M StaTioNs
C'rosley (‘orporation, The, Cincinnati, ()Ino WBX M
Jansky & Bailey, Washingion, D, (',, W3XO
Midland Bmmlcustmg Co., l\.me‘n City, Mo.
WOXE
AFFILIATE MEMBERS

Agricultural Broadeasting Co. (WLS), lncago 1.

Che American Network, Inc., New York, } 5

Belmont Radio Corporation, Chieago, I11.

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 tiny Piezo Crystals
do their part to malke this

a brighter, better world!?

\R‘fhen 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.

S;Wz/c Rty ZRodtalle Company

738 W. BROADWAY, COUNCIL BLUFFS,IA

LEO MEYERSON WP9GFQ
E. M. SHIDELER WPOIFI

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIAYED EQUIPMENT




NEW!

DRY AIR PUMP

for Economical Dehydration of Air
for filling Coaxial Cables

This easily operated hand pump quickly and efh-
ciently dehydrates aiv wherever drv air is required.
One simple stroke of this pump gives an output of
about 23 cubic inches. It dries abont 170 cubie feet
of free air Cintermittent operation), reducing an
average humidity of 609 to an average humidity of
109%. The transparent main barrel comes fully
cquipped with one pound of aiv drying chemical,
[uevpensive refills are available.

The Andrew Dry Air Punmip is ideal for maintaining
moisture-free coavial cables in addition to having a
multitude of other applications,

Catalog o L ' e ! ace re

n request. Wonte for te on

and TUNING an I'Ill\l\t EQUIPMENT

363 EAST 75th ST, CHICAGO 18, ILL..

FMBI CONFERENCE
(CONTINUED FROM PAGE 55)

Capital Broadecasting (Co., Inc.. Montgomery, Ala.
Curter Publications, Inc., Fort Worth, Texas
Central Broadcasting Co., Des Moines, Iowa
Cherry & Webb HBroadeasting Co., Providence, R. 1
The Chicago Sun, Chieago, 1il.

Doolittle Radio, Inc., Chicago, Ill.

DuMont Labs., Inc., Allen B., Passaie, N. J.
Federal Telephone & Radio Corp., Newark, N. J.
Fetzer Broadcasting Co., I\nl.mmmo Mich.

FA Magazine, New York, N. ¥

Freed Radio Corp., New \ork XY,

Guzette Printing Co., Janesville, Wis.

Graybar Electric Co., New York, N. Y.

lowa Broadcasting Co., Des Moines, lowa

Johnsgon Co., E. F., Waseca, Minn,

Josh Higgins Broadeasting Co., Waterloo, lowa
Macon Telegraph Publishing Co., Macon, Ga.
Maryland Broadeasting Co., Baltimore, Md.

May Broadcasting Co., Shenandoah, lowa
MeClatehy Broadeasting Co., Sacramento, (alif.
Minneapolis Star Journal & Tribune Co., Minneapolis
Minnesota Broadeasting Corp.. Minneapolis, Minn.
Nashville Radio Corp., Nashville, Tenn.

Ohio Broadeasting Co.. Canton, Ohio

Onondaga Broadeasting Corporation, Syracu~e, N. Y.
Oshkosh Broadeasting Co., 6shknsh. Wis,

Press Publishing Co., Sh('boygun, Wis,

Racine Broadeasting Corp., Racine, Wis,

Radio l,nmnecnm. Lubs,, Inc.. I, 1. ( iy, NUY
Radio Station WBNY, Buffalo, N

RCA Vietor DI\I\IOH of RCA (,'lm« en, N,

Speidel Newspapers, Ine., Colorado Springs ( ol
Tulsa World Tribune, Tulsa, Okla.

WAKR, Akron, Ohio

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

WEFMJ Broadeasting Co., Yuunmlm\n Ohio
WHRB Broadeasting Co., Kansas City, Mo.
WKBH, Inc., La Crosse, Wis,

The Wiscongin Network, Inc., Wisconsin Rapids, Wis,
World Broadeasting System, ‘New York, N. Y.

TELEVISION AWAITS ONE ANSWER

(CONTINUED FROM PAGE 13)

No. reflections, or multipath distortion,
can’t be eliminated by going to a lower
frequency. Even if there were no reflee-
tions on 44 to 50 me., there would be room
for only one television station in cities like
Chicago or Los Angeles. And New York
and Philadelphia would have to share
time., because stations in these two cities
couldn’t operate simultaneously on the
same frequency!

Of course, 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-me. space in the radio spectrum. The
space is available. In addition to the 50-
to 56-me. band which will probably be
assigned to FM broadcasting, the follow-
ing have heen set aside for television by
the FCC:

60 to 66 mc.
66 to T2 me.
78 to 84 me.
84 to 90 mec.
96 to 102 mec.
102 to 108 mec.
Still more bands are available at higher
frequencies.

In order to accommodate the number of
stations required for adeguate publie serv-
ice. television engineers must face 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 Panel 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
pertod of postwar reconversion.

I'M Radio-Electronics Engineering
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SPOT NEWS NOTES

(CONTINUED FROM PAGE 24)

Phonograph Records: National distribution is
being set up for records to be sold under
Sonora name by Sonora Radio & 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 Broadcast-
ing System, New York City, for making
Sonora recordings. Distribution to dealers
will be made through jobbers.

Ludwig Arnson: 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 American 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.

Condenser Deliveries: A circular issued by
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
20%, plus 30%. and oil-filled can types
of 1.0 to 17.0 mid. of various AC and DC
ratings. Listed ako 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 Emporium, 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 being moved intact. 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 by units of the production develop-
ment section of the main receiving tube
plant.

Screws, Nuts, Fasteners: A 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 screws, and similar items in brass,
steel, stainless steel, and aluminum,
(CONTINUED ON PAGE 58)
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CAPACITORS
IN PLASTIC

American has pioneered in the ap-
plication of plastics to electrolytic
and by-pass capacitors. Engineered
to precision standards in jar-proof
design, with finer electrical charac-
teristics. They improve the appear-
ance of any radio or eleclronic
assembly—and they boast a time-
REQUEST  tested record for dependability.

AMERICAN CONDENSER CO. i
2508 So. Michigan Ave. Chicago, Ill. ||
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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

f{?{ % Stronger, Clearer Signals
] A % Lower Initial Cost
A\ ¥ Pleasing Appearance
% Better Service with
less Maintenance

That is why State and Local
police departments all over the
nation are specifying Win-
charger Towers.

IS IS PEN RS,
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Immediate Deliveries on Suif-
able Priorities. Write or wire for
full infomation.
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L
-
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o

ANTENNA TOWERS
and VERTICAL RADIATORS

WINCHARGER CORPORATION
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SIOUX CITY, IOWA

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 Philco
Radio & Television Corp. This relay, to
operate with 15 watts at 204 to 216 mc.,
will be used in conjunction with W3XE

[ and WI"T'Z.

S. N. Shure: General
manager of Shure
Brothers. Chicago
microphone  manu-
facturers, led the
workers in singing
“We Did It Before
and We'lll Do It
Again” when  the
Company was pre-
sented with a white star to be added to
the " E7 flag awarded last vear.

Cleveland: Franklin G. Gepfert. chairman of
the board, has announced the formation of
the Mee-Rad Division of Black Industries
to manufacture mechanical components
ol radio and electronic devices,

Chief engineer of Mee-Rad is John Alt-
mayer. Theo. R. Finke is engineer in
charge of development and production.
Major products will be precision-type
transmission hines and radiation compo-
nents.,

Brooklyn N. Y.: Additional production facil-
ities have been put into operation by
Amperex Electronie Produets of 79 Wash-
mgton Street. Brooklyn, N Y. Plant No.
2 is located conveniently at 25 Washing-
ton Streel, according to an announcement
from sales manager S. B, Norris.

DR. VICTOR J. ANDREW AND J. J. BACKER

West Coast: Products of the Andrew Com-
pany. Chicago manulacturers of coaxial
cables and acceessories, will be warchoused
in Seattle and San Francisco, i order to
speed deliveries in that avea, according to
Dr. Victor J. Andrew. The items include

| 3g-in. and Tg-in. coaxial cable,  glass
seals of these sizes. connectors, and pumps
for dehydrating the eables. James J. Back
er. of Seattle, has recéutly been appointed
siles engineer for the West Coast terri
tory.

Switch SW-141

Voice
Gommunication
Gomponents

Plugs PL-54
and PL-55

UNIVERSAL high quality plugs,

jacks and switch assemblies
have been made available to
prime and sub-contractors for
eariiest quantity deliveries. Cat-
alog No. 830 contains complete
details.

-~ Universal
Microphone Go. Ltd.

INGLEWOOD, CALIFORNIA

FOREIGN DIVISION

301 Cloy Street, San Francisco 11, Calif.
CANADIAN DIVISION

560 King St. W,, Torento 2, Ontario

FM Radio-Eleetronics Engineering



**Ed

1ed by Milton

g & s

B. Sleepe’ 0

EFFECTIVE WITH THE APRIL, 1944 ISSUE

We’rPreparing for Your Postwar Plans

EARLY four years ago,

while I was working out
the editorial plan and character
of FM Magazine, 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 progress won't
read a magazine called FM.
But I’m going to publish a
magacine for the men who set
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

February 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 Magazine. 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 bv its long

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 Magazine,
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
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Standard Signal
Generators

Square Wave
Generators

Vacuum Tube
Voltmerers

U.H.F.
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Pulse
Generators

Moisture
Meters

MEASUREMENTS
CORPORATION

Boonton, New Jersey

WHAT'S NEW THIS MONTH
[(CONTINUED FROM PAGE 4)

to reward their efforts with favorable
results.

One would expeet the Japanese to e
useless as employees in our laboratories,
for they appear to be so limited intellectu-
ally that they would not be able to take
the next step because they would not
have mastered the one previous!

If the picture of these people is por
trayved accurately in their radio equip
ment, then they pose a 20th Century
parallel to the Indian problem that faced
our forefathers in this Country, and exists
today, though to a less troublesome ex
tent. in some of the South American coun
tries. T'o the Japanese, as to the Indians, a
nan of another race is a natural enemy.
It is as natural, to their primitive intelleet,
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.

As dong as the Indians lived together
i numbers, there was no way to reach and
reorient the group thinking. Iu the defense
of civilization. it to ex
terminate them.

Our experience with the Japanese has
been the same. They have tolerated our
people. whether they were missionaries,
engineers, or industrialists, only to use
against us what we have tzught them and
sold them. Their group thinking has ac
cepted the results of onr arts and seiences,
hut has consistently rejected philosophical
fellowship among men of good will. Now,
armed with what they have acquired from
us. they have visited themselves npon us
as a plague, and we must defend ourselves
against them by wiping out their breeding
places.

This would surely be the conelusion of

Wis o necessary

any engineer who took the time to see the
Japanese mind as it is eapressed i the
exhibit of their radio equipment.

One of the contemporary radio papers
2. directed to dealers recently let off a
large cloud of steam over the civilian
replacement tube situation, winding up
with a haymaker about the incapacity. in
efliciency, and incompeteney of WIPPHB's
handling of this matter.

The editorial effort was unquestionably
sincere, but it was conclusive only in that
it showed how difficult it is for an outsider
to understand the inner operations in
volved in fighting a total war,

Stmilarty, i figures on cut-backs and
cancellations which are heing handed out
these dayvs were made publie, they would
probahly be used to prove that the War is
practically over.

Perhaps some factual information may
lielp to give a clearer picture to those who
are not in a position to sce for themselves.

In the first place, the Radio and Radar
Division of WPB is now doing an excep
tionally fine job. The period of initial

(CONTINUED ON PAGE 61)

AVAILABLE .
IMMEDIATELY!

Gould-Moody
"Black Sealn

GLASS BASE
INSTANTANEOUS
RECORDING
BLANKS

Broadcasting stations!
Recording studios!
Schools! “Black Seal”
Recording Blanks may
be obtained without de-
lay on an AA-2X rating
which is automatically
available to you.

Send us your priority
rating, and we'll ship
these fampus, better-
sounding, longer-wear-
ing, more satisfying
blanks immediately. Two
weights — thin, flexible,
interchangeable with
aluminum, or medium
weight. Four holes. Cen-
ter-flow thread action.
Won't age, harden, dry
out or deteriorate.

Old Aluminum Blanks Recoated with
“Black Seal” Formula on Short Notice

the

it0-uoony

Recording Blank Division
395 Broadway

New York 13,

—~

N. Y.
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(CONTINUED FROM PAGE 60)

struggle, before its responsibilities had
been defined clearly, is now long past.
There may have heen times when Ray
Ellis might have walked out in despair or
disgust. Fortunately for WPB and the
radio industry, he has stuck to his post,
and evervone has benefited by the con
tinuous administration of one man who
has maintained a consistently high aver-
age of right answers.

It is apparent to anyone who has been
active in the business of manufacturing
military equipment that this group has
developed the capacity for handling its
duties in a highly efficient and competent
manner.

What  many  outsiders,  particularly
those concerned only with civilian busi
ness, do not seem to understand is that the
Radio and Radar Division of WIPB only
performs admimistrative functions. 1t does
not produce equipment. Neither does it
consume equipment.

The prime responsibility of WPB is to
protect our Armed Forees against short
ages, and to so control the flow of ma
terials and Auished goods as to maintain
the pressure of production where supply is
most needed at any given time.

\ short time ago, military requirements
were sueh that it seemed likely that ma
terials and production facilities would be
available for the manufacture of civilian
types of tubes. Unfortunately, military
needs changed, or estimated requirements
were revised, and the eivilian tubes have
not  been forthcoming. although  some
£.500,000 had been promised in the first
quarter of 1944,

Promised? There is no such a thing as a
promise of civilian radio production. The
only promise the Radio and Radar Divi
sion ever makes is that the needs of our
Armed Forees will be served first, and
that any civilian production authorized
will not jeopardize the fulfillment of
military requirements.

If the fatlure of civilian tubes indicated
that the men in this group are ineflicient
and incompetent, it is true only to the
extent that they can neither control the
progress of the War nor are they able to
manufacture vacuum tubes.

Two months ago, it was stated in this
column that “the shortage of tubes for
civiian use will be much worse before
there are any signs of reliel.” Subsequent
developments show that the situation still
isu't had enough to reach the point of
improvement.

Much of the news that circulates via
3. the radio grapevine is misleading be-
cause, while it may be true, it contains
only a part of the whole truth. Word is
getting around that a number of contraets
for military radio equipment are being
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!

LIS .

wot Published!

Newest listings of amplifiers, com-

ications equlp t, radlo tubes,
testers, otc. » The latest developments in
intercom ications equip t. » Greatly
expanded listing of needed tools, espe-
clally for assembly and factory use. « Ad-
vance listings of 1944 radio and electronic
books; repair and replacement parts; bar-
goln sectlon of valves. « A brand new,
up-to-the -minute catalog that should be
In the hands of industrial plants, labora-
torles, government and military services,
schools, radlo servicemen and dealers (on
1L265), everybody engaged in vital war and
civillan work.

The Lafayette Ra-

F R E E dio Catalog No.94
@ will be rushed to

you upon request. Fill ou?
this coupon NOW1

LAFAYETTE
RADIO CORPORATION

901 W. Jackson Blvd.

CHICAGO 7, ILLINOIS

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. It 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 equipment 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 be
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 instruments 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 can forecast
their needs so that, by periodic readjust-
ments in schedules, production can be
geared to consumption. Readjustments
are, of course, expressed in terms of can-
cellations and cutbacks on some contracts,
and additional quantities on others.

The only conclusion that can be drawn
from a cancelled 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 characteristics.

Wlhat is significant about the pro-

1 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
which 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 manu-
facturers who put forth the effort to

(CONTINUED ON PAGE 63)

We are prepared to
supply etched metal

DIALS « PANELS
PLATES

made to your precise
engineering specifi-
cations in all metals
and finishes.

«

THIRTY YEARS OF SERVICE
TO AMERICAN INDUSTRY

*

Premier Metar EtcHing Co.

21-03 44TH AVENUE
LONG ISLAND CITY, NEW YORK

\J
STAMPING GROUNDS
For Small Tough Jobs

METAL STAMPINGS, Inc.
Division Of THE FRED GOAT CO., INC.

Machinery Specialists since 1893
320 DEAN STREET, BROOKLYN, N. Y.
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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 will return from
the armed forces. War production will settle down
to supplying civilian needs.

Where will you fit into this picture? If you are wise,
you will look ahead and prepare for the good-
paying jobs in radio-electronics and industrial
electronics.

It 'is up to 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 proven 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
CREI 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 CRE! Home Study Courses

If you ave a professional radio
man and want to make more money
— let us prove to vou we have some
thing vou need to gualify for the
BETTER career job opportunities
that can be yours. To help us in-
telligently answer your inquiry —
PLEASE STATE BRIEFLY
YOUR EDUCATION, RADIO
EXPERIENCE AND PRESENT
POSITION,

CAPITOL RADIO
ENGINEERING INSTITUTE

Home Study Courses in Practical Rodio-Electronics
Ei for Prof { Self-Improvement.

Dept. F-2, 3224-16TH ST, N. W., WASHINGTON 10, D, C.

Free Booklet Sent
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build strong engineering staffs, to intro- |

duce improved, precision methods of
production and control, and to develop
new equipment which enhances the effec-
tiveness of our fighting forces. In many
instances, the development 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
electrically as to require precision manu-
facture, with a high ratio of enginecring 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
untit the War is over,

These are the coneerns which, as their
military contracts 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 discrimi-
nated against!” Yet the true cause 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 ecarn 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 Divis
sion of WPB. — Minrox 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 audio range.
The frequency range is 50 to-400 mc.

Calibration accuracy, due to the high
stability of the oscillator, can 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 sensitive receiver. Recent experi-
mentation has enabled us to hold leakage
at 400 me. at less than 1 microvolt.

Ultra-High-Frequency

Transmitting

Capacitors

@ 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.

860

fined

TYPE 1

yro

ow due to hight

fric. . con-
unique
voided bZosO, and single
ted rerminet:

ico 25, and
_jension ™ 1, 000027,
. .000 5 mtd.

® Ask Our Jobber . ..

Ask about these and other types of capacitors for your
requirements. Ask for latest catalog—or write us direct.

INDIVIDUALLY TESTED

AEROVOX CORP., NEW BEDFORD, MASS,, U. S. A
In Canada: AEROVOX CANADA LTD., HAmILTON, ONT.

Export: 13 E. 40 S1.. New Yorx 16, N.Y.- Cable: ‘ARLAB’
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EYES AND EARS
OF THE NAVY

As our Navy prowls the seas, searching out and destroy-
ing the enemy, Hammarlund Radio products help guide
our great ships to certain victory. In commercial type
marine equipment too, you'll find Hammarlund prod-
ucts are outstanding for their record of service. ? R
3 “en of °°F\¢

THE HAMMARLUND MANUFACTURING CO., INC.
460 WEST 34th ST., NEW YORK, N. Y.

Established 1670
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THE FORERUNNER OF POSTWAR

MOUNTAIN-TOP FM TRANSMITTERS

Experlence REL is the onlv manufacturer of FM
transmitters able to furnish, from experience over a
period of vears, exact engineering information and
cost data on mountain-top installations.

Ploneermg., 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.

Reliability The record of performance is truly
amaring. Operating under conditions describcd 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 day.

FM Program Link Au programs are picked up

on 44.5 mc. from the 50-kw. REL transmitter at
Yankee Network’s WGTR, Paxton, 142 miles away,
and are rebroadcast from WMTW on 43.9 mec.

ST Link An programs originate, however, at
Boston. and are beamed to Paxton by a 156-mc. REL
studio-to-transmitter link which has been on daily
schedule since July 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 REL is ready, as soon as conditions permit,
to handle all details of planning and constructing

mountain-top FM stations and unattended satellite
transmitters.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG

PHASE-SHIFT MODULATION

RUMFORD PRESS
CONCORD N H

RADIO ENGINEERING LABS., INC.

[ox’/ /J-Mdz/_,, N.Y.



Reach for the Moon

but keepz_unur feet on the ground

Hints of the wonders to be unveiled atter Victory
promise many innovations, including electronic
devices and radio communication equipment.

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 ¢
Fred M Llnk New YZ:k 11, New X;Z:k

Telephone: CHelsea 2-3838





