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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 
awarded two stars for their Army- 
Nary "E' Flag. Motorola is proud 
of the part it has been privileged to 
play in the speeding of Victory. 

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

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

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

jtellaOta FOR HOME & CAR 

RADIO 
GALVIN MFG. CORPORATION CHICAGO, ILLINOIS 
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OFFICIAL PHOTOGRAPH 

U. S. ARMY AIR FORCE 

l(DMI `,1Vhe s 0 a)MI U 

BDring into the sunset, this 
Mitcllell has a rendezvous with 
danger. Armed -o the teeth, and 
freighted with destruction, she 

will fight her way in to the "tar- 
get for'onight" 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 mould the world depend 

heavil, Dr) the HRO receiver for depend- 

able communications with aircraft. 

NATIONAL COMPANY, INC. 
MALDEN, MASS. 
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DIVISION: 13 EAST MEET. 
EW YORK 13. N. Y. 
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THIS MONTH'S COVER 
Prof. Hubert M. Turner, Asso- 
ciate Professor of Electrical Engi- 
neering at York University', is 
the 1914 President of the Insti- 
tute of Radio Engineers. !lie 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 
A ar. 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. 

V.T. VOLT OHMMEGGER 
INSULATION TESTER 

MODEL 665 provides insulation testing at 500 volts up to 10,000,000,000 
ohms (10,000 megohms), with two other unique features -a comprehen- 
sive electronic 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 2,030 microfarads. Direct reading - com- 
plete ready to operate - with high voltage test leads. Voltage measure- 
ments AC and DC to 6,000 volts. Total of 29 ranges. 

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

CHECK THESE FEATURES 

*Equivalent of 29 individual measuring instruments in one unit. *VR 
105 -30 Voltage regulator tube and its associated circuits, insuring 
freedom from error due to line voltage fluctuations. *13 A.C. and D C. 

Voltage scales, measuring from a fraction of a volt to 6,000 volts, at very 
high sensitivity. *High voltage test leads; r.f. lead; signal tracing probe. 
*Wide scale on 8" D'Arsonval Microammeter with guaranteed accuracy 
of 2% at full scale. Linear meter movement. *Foolproof - Maximum 
protection against burn -out. Meter cannot be damaged by checking a 

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

MODEL 665 has rugged metal case, provides thorough shielding. Com- 
plete with 4 leads; large capacity batteries, easily replaceable, tubes and 
pilot lamp. Size: 9g" x 12" x 6 ". Weight 13 lbs. Code: 

$ 
7 

9 5 O FIRUS. Net price 1 s 

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

RADIO CITY PRODUCTS COMPANY, INC. 
127 WEST 26 ST. 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. 
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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. 

!^ _ .. - - - ' +++111111 

,,, 
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) 

CHICAGO TRANSFORMER 
D I V I S I O N O F E S S E X WIRE C O R P O R A T I O N 

3501 WEST ADDISON STREET CHICAGO, 18 
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1. JAPANESE EQUIPMENT 
á. WHAT, No T u13Es' 
3. C.\\('?I.I..\TIOxti, Ct-TSAcI:s 
4. \\'1'11's N r:x r IiE.n.c ttr: 

The Signal Corps' exhibit of cap - 
I tired Japanese radio equipment, 

shown at the AI EA.:. and LR.E. Conven- 
tions, gives to the radio engineer au il- 
luminating picture of the people who have 
made themselves our enemies. 

The stories about the Japs which come 
to us Isere at home are made comprehensi- 
ble he a study of their radio apparatus 
because it shows t hat these people, while 
they have mastered the use of the prod- 
ucts of science and engineering. have not 
achieved a knowledge of the philosophy of 
science and engineering. 

'l'lieir thinking and their methods. as 

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

These people seem to be a '211tH century 
version of the American Indians. 13y theft 
or by trading with those who were willing 
to sell out the security of their country- 
men, the Indians acquire(I rifles and 
power and shot. They learned to .hoot, 
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 firearms, 
they could not prevail in battle, except in 
surprise attacks against unprepared or 
numerically inferior opponents. for their 
fighting was an expression of emotional 
and mystic willingness to die. But to 
scientific progress, as represented by suc- 

cessive improvements over the old flint- 
lock, the Indians contributed 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 t hem jabbering and squealing 
over 1933 editions of ARIt1, handbooks, 
and jumping around in gleeful astonish- 
ment when something works out as the 
text promises. But this would be a per- 

sonal success, proving that the workers 
and their project had earned the special 
approbation of the gals, who had seen fit 

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

To inspect metal, judge its inner worth with the aid 

of electronics, is to add a vital chapter to war industry's 

book of knowledge. More, it is to write a preface to the 

mightier book of the future. 

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. 

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. 

SYLVANIAELECTRIC PRODUCTS INC. formerly Hygrade Sylvania Corporation 

E X E C U T I V E O F F I C E S 5 0 0 F I F T H AVENUE, N E W Y O R K l t, N T 

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

AIDING THE HOME FRONTS "KNOW- How " -Sylvania Fluorescent Lamps and 

Fixtures give war workers the light they need to produce their armament 

miracles. Sylvania Radio Tubes bring the news cf the world to the American 

family, keep our people mentally alert. Sylvania Incardescent lamps 

economically protect the yes of the American family. Indeed, the Sylvania 

name now, as always, means the ultimate in produc performance. 

February 1944 5 
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Vhe 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. 

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

gCC ®R MC. 1501 W. Congress St., Chicago, U.S.A. 
DYNAMOTORS D. C. MOTORS POWER PLANTS CONVERTERS 
Export: Ad Auriema, 89 Brood Sr., New York, U. S. A. Cable: Aurrema, New York 
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wherever a tube is used... 

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

i 

THERE'S A JOB FOR 

BY 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 operation:. 

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 
by Guardian. 

*Not limited to tube applications but used wherever automatic control is desired for making, 
breaking, or changing the characteristics of electric circuits. 

l'c hrlfEEryl 1944 

Series S D.C. Relay. Maximum switch capacity 
two normally open -two normally closed -or 
DPDT Contacts. Resistance range .01 up to 
15,000 ohms. Send for bulletin 14. 

GUARDIAN Q ELECTRIC 
1637 -R W. WALNUT STREET '' CHICAGO 12, ILLINOIS 

A COMPIETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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THE HARVEY 
"AMPLI- STRIP" 

for IF and AUDIO 
AMPLIFICATION 

Here is "something new under the sun" 
-a compact, thoroughly dependable I -F 

and AUDIO Amplifier in convenient, 
practical form, all ready to use. 

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

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

Whatever your needs 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 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 

8 Fi! Radio- Electronics Engineering 
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COMPLETE G -E EQUIPMENT 
for wide- range, high -fidelity 

FM broadcasting 
I. 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 
ratings. 
S. 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 modulation, and fidelity. 

5. FM S -T (studio -to- transmitter) Directional 
Relay Antenna that provides a 100 -fold power 
gain when used at both the studio and station 
transmitters. 
6. FM Receiver. Full fidelity FM with noise 
levels as low as the circuits themselves and 
less than 2% distortion. it 

7. Transmitter Tubes. Developed from a long 
list of G -E basic electronic -tube "firsts, G -E 
transmitter tubes carry the definite assurance 
of maximumeconomy, efficiency and service life. 
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STATI iN AND STUDIO EQUIPMENT TRANSMITTERS 
ANTENNAS ELECTRONIC TUBES HOME RECEIVERS 

WHEN you start planning your 
post -war FM station, make full 

use of General Electric's broad FM 
experience and "know how." 

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

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

General Electric's own FM broadcasting 
experience, which includes more than 3 
years of programming through its own 
proving -ground station WGFM, will give 
you valuable programming 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. 
once supplement the years of development 
and engineering that have made G. E. 
unquestionably the leader in FM radio 
equipment. 

30 FM STATIONS ON THE AIR 
So APPLICATIONS PENDING 

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

Write for "How to Plain an FM Station," along 
with other helpful booklets and bulletins on how 
other broadcasters established themselves; on FM 
transmitters, antennas, and associated equipment. 

Reserve your pod -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 priority on a 
broadcast transmitter and associated equipment. It 
will epabie us to plan definitely for quick past -war 
deliveries. Write for "The G -E Equipment- Reser- 
vation Plan " - address Electronics Department, 
General Electric, Schenectady, N. Y. 

Tune in General Electric's "The 
World Today" and hear the news 
from the men who see it happen, 
every evening except Sunday at 
0:40 E.W.T. over CBS network. 
On Sunday evening listen to 
the G-E "All Girl Orchestra" 
at 10 E.W.T. over NBC. 

7:4", 

+ //' 

GENERAL ELECTRIC FM televis 
.Sa, aEoC.uC#ra. 
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KEEP SENDING THOSE LETTERS! 

"Bill Halligan says that all the contest entries he's received so 

far have been swell -he wants more letters tellin' about acal 

experiences with all types of Radio Communications equipment 

built by Hallicrafters including the SCR -299!" 

RULES FOR THE CONTEST 

Hallicrafters will g1Ve 
$100.00 for the best letter received during each 

of the five months of November, December, January, February 

March. (Deadline: 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 it in a Hallicrafters advertisement. Write as many 

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

Military regulations prohibit the publication of 

winners' names and photos at present monthly 

winners will be notified immediately upon judging. 

12 

BUY MORE BONDS! 

RADIO hdIIÌrdftQr5 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 

l''JI Rrrdiu-F,lec'lrunicv Engineering 
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COMMERCIAL TELEVISION AWAITS ONE ANSWER 

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

OF the thirteen panels comprising tin 
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 respect 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 an 
concerned with dissecting and reconstruct- 
ing images rather than with the problems 
of radio propagation and reception. 

FM Reception on AM Circuits * 'l'hat prob- 
ably explains why tln 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. 

If television engineers are in trouble 
wit h FM receiver tuning, it is only because 
they are not musing properly designed FM 
circuits. 

However, there is reason to doubt that 
the "F%1 receivers" they complain about 
were ever designed for FM reception. All 
prewar television sets were equipped with 
Aìl sound channel receivers. When the 
s.>und transmission was changed to FM, 
the original AM receivers were simply 
readjusted to a point just off resonance, 
at which they will respond to FM signals. 
This is a critical and unstable adjustment, 
and the AM circuits were never intended 
to be used in that way. 

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

February 1944 
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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 broadcast 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: It is nearly toper years 

since the Worlds Fair inauguration of 
television broadcasting. At that tine, the 
greatest difficulty facing the purchaser of 
a television set was 1) picking up video 
signals of sufficient strength to overcome 
static interference and '2) picking up sig- 
nals free from reflections. This is still the 
major problem of television. 

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

Television's Greatest Need * 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 is probably not reasonable to expect 
men who are specialists in the apparatus 
department of television tò 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- 
pect of home television is distinctly 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 be worked out before home 
television can become a commercial real- 
ity. The laws of propagation which apply 
at standard broadcast frequencies do not 
apply at the ultra -high frequencies re- 
quired for picture transmission. 

'l'he thinking of television engineers 
needs very definite reorientation. This is 
matte clear by the fact that. while we have 
the television cameras and associated 
transmission equipment. and the video 
receivers. they cannot he used to full ef- 
fectiveness hecanse no one has perfected 
a receiving antenna system capable of 1) 

receiving desired signals and rejecting re- 
flections, and 2) performing these func- 
tions for signals of different frequencies, 
arriving from different directions. 

Television Frequencies * I t has been proposed 
that the 44- to 50-iui. hand be taken from 
the FM broadcasters and returned to 
television. 'l'he reason offered is that video 
signals are less affected by reflections in 
that band. 

'l'he truth is that television broadcast- 
ing began, during the Worlds Fair period, 
on 44 to 50 mc. 'l'hat was when we started 
to learn about multipath transmission and 
ghosts. I can say from personal experience 
that more people returned television sets 
because of the unsatisfactory reception 
due to ghosts, than for any other reason. 

(CONTINUED ON PAGE 56) 
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FMBI CONFERENCE FEATURES COORDINATED ACTION 
Hearty Cooperation between Broadcasters and Equipment Manufacturers Assures Optimum 

Service to Public New Spirit Evident among FM Enthusiasts 

B' 

)1'1I 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 broadcasting 
stations. 

Highly assuring was the fact that, while 
FM. Broadcasters, Inc. 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 coöperation 
between a broadcast station and the 
trade. 

But somehow FM, even before the 
War, had cleared the way for instituting 
many improved practices. Chairman Fly 1 

summed up the picture in this way: "I 
want to stress that today we have a 
golden opportunity. We are developing 
an ever- increasing efficiency in Frequency 
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 

I The complete text of Chairman Fly's speech was 
published in PM RADIO ELECTRONICS. January. 1944. 
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a thoroughgoing and orderly way for the 
development of an efficient, compre- 
hensive public service." 

And then, he tnade this comparison of 
his own between what many still call "the 
good old days" and the postwar oppor- 
tunities ahead: "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 300 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 convention 
couunittee. 

Convention Program * 'l'he two -day program 
was pl:uuud as a review of all aspects of 
FM, covering both the present status and 
the planning of postwar expansion. 

President Walter J. 1)amin opened the 
first session with an account of the history 
of FMBI and the results accomplished 
by the association in bringing FM broad- 
casting 'up to the point at which the 
licensing of new stations was stopped by 
the FCC's freeze order. 

He was followed by Philip Loucks, legal 
counsel for FMBI, who reviewed the legis- 
lative situation. Then came 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 
RADIO-ELECTRONICS. 

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

the effect which demand for these upper - 
bracket models will have in raising the 
total volume of radio set sales. 

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

W. R. DAVID, 
Sales Manager of Broad- 
cast Equipment, Elec- 

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

I think I can say without exaggeration 
that General Electric played an important 
rôle in the introduction of FM to the 
broadcast industry. Coöperating 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 i50 watts, 1 kw., 3 kw., 10 kw., 
and 50 kw., although none of the 50 -kw. 
amplifiers was delivered because of the 
war situation. Other developments were 
the FM station monitor, the FM circular 
or "doughnut " type transmitting an- 
tenna, 350 -mc. S -T transmitter -receiver 
and antenna, hermetically sealed crystal, 
and high frequency power tubes. Our 
transmitters are used in approximately 
one -third of the FM broadcast stations 
and in, many government applications. 

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

(CONTINUED ON PAGE 36) 
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GERMAN RADIO APPARATUS DESIGN 
It Is Remarkable For Its Thorough ani Onions Planning, but We Still Ask: Is It Good 

Design to Crowd Out 411 Room for Improvement ? 

THE highlight of the joint winter Meeting 
of the A.I.E.E. and I.R.E. was the ex- 

hibit of captured enemy radio equipment. 

accompanying illustrations. and cumpar- Bearing in mind what General Colton 
ing them with those employed in this' said about the speed with which American 
country. 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 engineer in 
charge must have been directed to build 
t he perfect design within a certain, and 
minimum, amount of space, from which 
a predetermined minimum performance 
cVould he required. 

No doubt there was a limit put on the 
f ilie in which the receiver was to he fin- 
ished. It must have been at least three 
years - 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 

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 ac°omplish- 
ments of American radio manufacturers. 
he said: "Another illustration of your ac- 
complishments lies in the fact that, of the 
400 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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sign that any compromise was made in 
perfecting the last small detail. 

A whole succession of models must have 
been made before 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 
can be seen. German tubes are made with 
pins extending radially around the bottom 
of the base. The tube is inserted through 
a ring -shaped socket carrying spring 
clips between which the contact pins are 
gripped. On the bottom of each tube, at 
the center of the molded base, is a threaded 
insert. This takes a short threaded rod 
molded into a small knob, or handle. Thus, 
by grasping the knob, the tube can he put 
into the socket or removed. 

By mounting the tube pins in this man- 
ner, the tube can he arranged to extend 
into the assembly, while the socket con- 
nections are on the outside, readily acces- 
sible. The whole plan of this receiver 
design is made possible by this feature. 
However, according to a Philips engineer 
from Holland, who is familiar with the 
production of these tubes, this type of 
base is far more difficult and more expen- 

sive than the equivalent American 
types. It offers no advantage except 

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 

ple was finished. Then a year's time was is the design that with anything less than 
surely required for the tools. They prob- minute precision in every detail, it would 
ably got into production in less time than be impossible to assemble this set. Space is 
it would take in most American plants be- so limited that the wiring is done with fine 
cause, again, the Germans, as a nation, solid wire coverêd only with syflthetic in- 
have a greater capacity for working wit,sulation bèéáuse ,here is no room to run 
that extremely deliberate, painstaking-77 the heavi insulted: stranded conduct ors 

-410 w. 
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that no means is required to prevent 
tubes from popping out of the sockets 
when they are subjected to vibration. 

The Germans seem to have perfected 
the technique of die -casting magnesium to 
an extent not attained in this country. All 
the shields, partitions, and heavy metal 
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the inflexibility resulting from such 
presumptuousness. 

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

Even today, they probably do not be- 
lieve that equipment designed in the free- 
handed style of our American apparatus 
can be superior to theirs. They do not real- 
ize that our lack of conceit, which is be- 
hind our reluctance to freeze designs, is 
not lack of confidence, but an everlasting 
search for 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 into the fight mounting 
quantities of arms of increasingly superior 
performance, we may look at the German 
equipment and say: "Too much in too lit- 
tle space. They have crowded out all room 

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 male 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 in four directions. 
Just how intricate they are cari be seen 
from the illustrations. 

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

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

This plan of designing apparatus in- 
tended to be so perfect that no lattitude 
for improvement is allowed, seems to illus- 
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trate the conceit which is the strength of for improvement!" That seems to be the 
the self- avowed Master Race. At the same fundamental difference that distinguishes 
time, it discloses the extreme weakness of German from American apparatus. 
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ENGINEERING PLANS FOR FM PROGRESS 
Explaining the Reasons Why FM Questions Should Not Be Looked at through AM Spectacles 

BY C. M. JANSKY, JR.* 

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

(1) The engineering potentialities of 
the system. 

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

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

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

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

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

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

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

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

(1) The AM allocation structure con- 
sisting of 106 channels occupying a band 
extending from 550 to 1,600 kilocycles. 

(4) The FM allocation structure con- 
sisting of 40 channels occupying a band 
extending from 44 to 50 kc. 

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

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

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

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

Propagation Characteristics in the AM Band * I do 
out believe that .1 need go too hutch into 
detail with respect to the idiosyncrasies of 
propagation in the AM band. Most broad- 
casters today are familiar with the fact 
that sky -waves exist at night but not in 

the daytime; that titis dictates the classi- 
fication of channels as cleared or shared; 
that shared channel stations have less 
coverage at night than in the daytime. and 
that cleared channel stations in addition 
to a primary service deliver an intermit- 
tent but useful secondary night service 
which up to a point grows better the 
farther you go away front the station. 

To anyone familiar with the restrictions 
imposed upon broadcast service by the 
.vagaries of interference and fading, it is 
plain that nature was none too kind to us 
when it wrote the laws of propagation for 
frequencies between 550 and 1,6(1(1 kc. 

Propagation Characteristics in the FM Band * 
Around 50 mc. in the FJI baud, 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 4(1, 50, 1(1(1 miles and some- 
times further: 

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

Advantages of FM Over AM * Let us consider 
now the implications of the differences 
between FM and AM broadcasting which 
are due to the differences between fre- 
quency and amplitude modulation. We 
could establish a highs frequency broad- 
casting system in the 4d- to 50 -mc. band 
using amplitude modulation. Why is it 
that instead we use Frequency Modula- 
tion in this band? 

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

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

Expressed in terms of power, the com- 
parison of the two types of modulation is 
even more startling. It takes approxi- 
mately 4,500 times as much power at an 
AM station to deliver clear reception at a 
given receiving point as it would for an 
FM station operating on the saine fre- 
quency at the same place. In so far as the 
ability to overcome noise and interference 
is concerned, a .4 -kw. FM station is the 
equivalent of 500 kw. on an .1\l station 
on the same channel. The implications of 
this fundamental difference in the effects 
produced by the two types of modulation 
in determining the potential character- 
istics of an allocation structure and the 
number of stations which can be operated 
simultaneously upon a single channel is 
decidedly startling. 

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

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

Need for Adequate FM Allocation Fadllües * So 
much for the engineering potentialities of 
FM broadcasting as contrasted with the 
restrictive limitations inherent in AM. 
Consider next the adequacy of the channel 
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assignments provided for FM broadcast- 
ing by the regularly authorized licensing 
body. We now have the use of 40 channels 
lying between 42 and 511 inc. There is 
available no tangible evidence to prove 
that this is not the best place in the spec- 
trum for FM, and there is plenty to prove 
that it is. However, it is highly probable 
that a wider baud 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 hand. Ell Broadcast, Ts. Inc. is 
alreatdy on record kith a request that more 
FM channels adjacent. to the existing 
hand be provided. 

FCC FM Regulations * In tt)40, FM BI and 
those of us who firmly believe in the future 
of FM submitted evidence before the 
Federal Communications Commission in 
support of . a recognition of this new 
broadcast service and for the allocation of 
a portion of the radio spectrum to it. 
'l'he F('C not only acted favorably but 
followed with the promulgation of a com- 
plete and detailed set of rules. regulations 
and operating standards. Let its consider 
some of their general characteristics. 

The rules emphasize and define such 
terms as Basic Trade Areas each of which 
includes a Principal City, Limited 'l'rade 
Areas and other Cities, and finally Rural 
Areas. 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 
45,000 population. To stations of this 
class 6 FM channels are assigned. 

(h) Class B Stations intended to 
serve limited or basic trade areas and 
located in or near cities of more than 
45,00( population to which gá channels 
have been assigned. 

(c) Class C stations intended to 
serve large rural and special service 
area stations to which 7 channels have 
been assigned. 

In addition, there are 5 channels in the 
band assigned exclusively 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 area channels looks suspiciously like 
the local, regional and cleared channel 
classification in the AM band. Also, it is 
evident that a definite attempt has been 
made to closely relate the coverage areas 
of FM stations to economic areas of influ- 
ence wherever that is possible. The phi- 
losophy in back of the Rules is obviously 
that upon which the American system of 

self -supporting broadcasting lias been 
built. Idealistically, u close relationship 
between economic areas of influence and 
radio coverage areas would be 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 economics. 

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

"'l'he provision establishing several 
classes of stations prevents the licensing 
of stations on such a basis that all of the 
stations in a given locality serve the 
same area. By setting up different 
classes of stations, time 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 thereby intensifying 
competition ill the matter of coverage 
between stations of different classes." 

Obviously, either time Commission's 
philosophy with respect to equality of 
service from different stations in the 
sanie general locality or the Commission's 
rules must go by the board. The Rules 
and Regulations contradict the basic 
philosophy. 

FMBI Comment On Use of Trade Areas * The 
Special Engineering Committee of F11II3I 
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 tile 
Board of Directors of FMI3I. Time follow- 
ing comments upon the use of trade areas 
as a basis for allocations are taken from 
the Committee's report: 

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

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

(4) Authorities do not agree as to the 
boundaries of trade areas. 

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

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

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

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

THE accompanying photographs tell, in a 
picture story, how easily a 90 -ft. steel 

mast can he erected without the need of 
employing trained riggers. 

Masts of the type illustrated are avail- 
able in lengths of 25 to 200 ft. However, 
the 90 -ft. mast is shown because it is 
particularly suited for a great many radio 
applications, either on the ground or on 
the roofs of buildings. It is ideal for carry- 
ing an FM or television 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 lbs. complete. The 
mast comprises 10 sections ranging from 
41 z to 3% ins. in diameter, and weighs 350 
lbs. Anchors for the guy wires should be 
located 40 ft. from the base. 

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

President, Hamo Steel Colstruetion 
1180 E. Broad St., Elizala tI,, N. J. 

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 boom is fitted into the other 
tube. In addition, a hinge is provided to 
hold the mounting when the mast is swung 
up into position. 

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

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

In preparation for raising the mast, the 
three sections of the boom are assembled 
with the base, and the two bottom mast 
sections are put in place, Fig. 6. At this 

point, guy 'tire, are ,ecured temporarily 
to the anchor opposite the boom and to 
the two anchors at the side. The fourth set 
of guys are fastened to the end of the 
boom, Fig. 7. 

The latter guys must be adjusted care- 
fully to keep the mast straight while the 
boom is drawn down by the winch, 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 carefully considered in the 
original design. This mast can withstand 
wind velocities of 125 MPH, and up to 100 
MPH with a % -in. coating of ice. Since 75 
MPH is considered hurricane velocity, 
this is an ample factor of safety under all 
ordinary conditions. 

The illu»trations show a cross -arm at 
the top which is supplied with the mast. 

February 1944 21 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO HAS BECOME A TECHNICAL SERVICE 
Manufacturers Plans Must Recognize New Technical Problems Introduced by FM and Television 

BY D. W. MAY 

Nt )1` so many years ago, there 
were a few engineers who knew 

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

Conditions have changed (luring 
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 phonograph, and per- 
haps television reception also. Fur- 
thermore, many of our engineers 
today have little time and interest 
for other than their own sections of 
the equipment, and most all of 
them disregard entirely the prob- 
lems of the men who must service 
the product of their composite 
efforts! 

The Forgotten Man * Thus, in the 
years immediately preceding Pearl 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. l'et 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. He didn't even have 
books from which he could dig out infor- 
mation for himself. 

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

D. W. MAY, DEAN 

D. W. May, Inc., Far tsw Urtb Distributor, 1 East 
42nd Street, New York City. 
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dealer passed 
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 areas that 
the only way distributors could hold their 
(healers was to do much of this service work 
for them. 

OF THE RADIO DISTRIBUTORS 

the responsibility to the 

There'll Be Some Changes * Things are going 
to be different when civilian radio sales 
start again. In the first place, manufac- 
turers !lave 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. %1 ith 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 
officers demand that instructions 
accompany all equipment going 
to the Armed Forces, and to have 
government inspectors refuse to 
release shipments before those in- 
structions were produced! It was 
a new idea to be asked: "\1What 
good will the equipment be on the 
battlefront if our men don't know 

how to set it up. use it, and keep it in 
repair ?" 

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

similar repair, which cost the dealer less to 
make, on more expensive models! 

The Army, Air Corps, and Navy had 
different ideas about set designs in relation 
to service. They said: "No part shall be so 

mounted or positioned that it will be 
necessary to remove it in order to replace 
another part." What a difference from 
civilian construction. Some manufacturers 
are going to follow that policy in their new 
civilian designs, and it will help service- 
men so much that they will be glad to 
nuxlify their service charges accordingly. 

Postwif Salles & Service tit With the more 
complicated circuits and mechanical con- 
struction that are coming in FM, AM, and 
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television receivers and automatic phono- 
graphs, it is fortunate that the industry 
has had the war period to revise its meth- 
ods and to work out new plans. I antici- 
pate these changes in the factory- distrib- 
utor -dealer- customer relationship: 

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

This will be accomplished by planned 
instructions for (healers' servicemen and 
for consumers in the form of 

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

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

POSTWAR MERCHANDISING 
THERE'S a tremendous amount of food 
for thought in the ideas expressed by 

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

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

5. To assure the success of this plan, it 
will be the responsibility of the distributor 
to build 1is 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 cooperation 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 (healers to make 
attractive profits through the application 
of sound sales and service methods. 

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

ENGINEERING PLANS 
(CONTINUED FROM PAGE 19) 

tion systems, and the changing influ- 
ence of the cities themselves. 

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

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

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

I. 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 le abandoned. 

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

III. It is recommended that the use 
of the dual terminology "High Fre- 
quency Broadcast Stations" (as used 
by the FCC). and "FM Broadcast 
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Stations" (as more commonly used by 
industry and public alike) be discon- 
tinued in favor of the use of only one 
such designation: "FJI Broadcast 
Stations." 

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

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

(X) 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 facilities 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, 
programs and engineering development 
to provide for normal growth before 
requiring installation of facilities to 
cover the ultimate area proposed, taking 
into consideration that growth in 
listener 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 be the same day and 
night. When the original needs of FM 
broadcasting 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 broadcasters themselves. 

RAILWAY RADIO EXPERIMENTS 

A((')ItI)IN(: 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. 

'l'he initial installation is being tried 
out on the Belvidere -Delaware Branch, a 
67 -mile stretch running along the eastern 
bank of the Delaware River from Trenton 
to Manunka Chunk, New Jersey. This is 
an important freight link because its lines 
serve New York and New England traffic. 

No details of the equipment or the 
manufacturer were disclosed by Penn- 
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 sóme 
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 
inquired, so that we may be mistaken, but 
there is a definite impression at the re- 
ceiving end that the same pickup and 
monitoring are used for FM and AM. 
There isn't the dynamic volume range 
that one would expect on FM reception. 
However, we are grateful for the decided 
improvement. 

W. P. Hillard: 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. 

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

LT. FRED HERGESHEIMER WINS THE DFC 

LL Fred Hergesheimer: FM engineer and for- 
mer wenllxr 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 killow- 
ing officers for 1944: President, F. A. 
Klingenschmitt, of Amy, Aceves & King, 
Inc.; Vice President, O. James More lock, 
of Weston Electrical Instrument Corp.; 
Treasurer, Joseph J. Stantley, of Conti- 
nental Sales Company; Corresponding 
Secretary, Milton B. Sleeper, publisher of 
FM Radio -Electronics; Recording Secre- 
tary, J. H. Bose, engineering assistant to 
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PRODUCTION FACILITIES OF AMERICAN RADIO HARDWARE CC., INC. HAVE BEEN CON- 
SOLIDATED IN THIS NEW PLANT OF 60,000 SO. FT. AT MT. VERNON, N. V. 
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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 Apñations: By North Mich- 
igan College of Education, State Board of 
Education, Lansing, Mich.; The State 
University of Iowa, Iowa City, Iowa; and 
the Board of Education of Newark, N. J. 

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

Telorision 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 mc., with 
250 watts power. 

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

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

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

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

(CONTINUED ON PAGE 67) 
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NEWS PICTURE 

M 
;.1 EDWIN HOWARD ARM - 

ti 1 RONG and FCC Chairman James 
Lawrence Fly at the FMBI Conference. 
Said the Major: "No matter how many 
of his policies you agree or disagree with. 

February 194i. 

he brought about the allocation of 19.40. 

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 city and town that 
can support a station." 

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

velopment as did AM in the 1940's - 
perhaps a much greater development and 
a faster rate of growth.... Let us not 
manufacture the very transmitting and 
particularly receiving equipment which 
will destroy the great advantages of FM. 
Let's plan the optimum in terms of public 
service made possible by this great 
invention." 
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STANDARG SIGNAL GENERATOR 
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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* 

N Y signal generator consists basically of 
t (tree units: 1) the oscillator which gen- 

erates the RF carrier frequency, 4) 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 stability of fre- 
quency, coverage of a wide range of fre- 
quencies, accuracy of frequency calibra- 
tion, low backlash in the tuning system, 
and good amplitude modulation capabili- 
ties, all combined with a minimum of 
spurious frequency modulation. 

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

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

We are able to fulfill most of these re- 
quirements with the exception of the last, 
that of tube heating. While relatively little 
power is required from the RF oscillator, 
the dissipation of the tubes and resistors 
involved cannot be held much below 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, slut to the fact 
that the oscillator must be entirely en- 
closed in a metal shield to prevent leakage. 
Even 5 watts, under these conditions, can 
cause a considerable rise in temperature of 
the oscillator unit, with consequent ex- 
pansion of component parts and frequency 
shift. The use of negative temperature co- 
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 than the uncompensated generator. 

Frequency Range * The second consideration 
of a wide frequency coverage adds further 
problems which necessitate still more corn - 
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 kc. 
to 30 mc., the use of a condenser of around 
:350 mmfd. gives a reasonably good LC 
ratio in the neighborhood of the broadcast 
band. However, on the low frequency 
ranges, around 100 kc., the tuning con- 
denser is considerably smaller than it 
should be for optimum operation, while at 
30 mc. the LC ratio becomes considerably 
overbalanced on the capacity side. 

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

Accurxy of Vibration * The third considera- 
tion, accuracy of calibration, brings in 
many of the difficulties experienced in ob- 
taining high initial stability. The effects 
of tube aging. gradual changes in the size 
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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 cycling do not cause mechanical 

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 eliminated most of this trouble by 

the use of glass insulated wire in low 

frequency coils. 
The elimination of backlash from the 

tuning system of the signal generator is a 

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

Modulation * The subject of modulation 
capability brings tis first to the choice of 
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h- 

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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directly to an oscillator using amplitudes 
up to 50°1. 

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%, while still maintaining low envel- 
ope distortion. Since the amplifier must 
t rack accurately with the oscillator over 
a wide frequency range, it is usually pref- 
erable to employ a screen grid type tube 
as a modulated amplifier to avoid neu- 
tralizing difficulties. Unfortunately screen 
grid tubes possess a characteristic "knee" 
on the modulation curve at the point 
where the plate voltage approaches zero. 
Consequently the envelope distortion rises 
somewhat between 90 and 100% modula- 
tion. Another difficulty arises when modu- 
lation at high audio frequencies is at- 

III 

FIG. 2. ELECTRICAL EQUIVALENT OF ONE 
STEP OF CONVENTIONAL ATTENUATOR 

tempted at low carrier frequencies. 1'Ie 
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 harmonics rise to a considerable 
value. 

The consideration of spurious frequency 
modulation is an important one. The di- 
rect modulation of an oscillator is ideal 
from the standpoint of simplicity, but 
very often it is necessary to modulate 
at depths greater than 50% and, in certain 
types of measurements, frequency modu- 
lation cannot be tolerated. This leads us to 
the use of a master oscillator and modu- 
lated power amplifier. The MOPA is cer- 
tainly superior in practically all electrical 
characteristics but, unfortunately, is many 
times more complex and difficult to adjust 
than the simple oscillator. In the case of a 
UHF signal generator operating at hun- 
dreds of megacycles. this problem be- 
comes even more difficult, and a really 
successful instrument has not yet been de- 
veloped. The design of ultra -high fre- 

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

Power Supply * 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. 

Adulator * 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 
manner. If resistances would only remain 
pure resistances at high frequencies. every- 
thing would he well. and the design of 
attenuators would present no particular 
problem. Unfortunately, this is almost 
never the case at frequencies above a few 
megacycles. 

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

FIG.3. ILLUSTRATING MUTUAL INDUCTANCE 
BETWEEN ELEMENTS OF ATTENUATOR 

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

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

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

Self- inductive and capacitative effects 
become a minor consideration, however, 
when compared to the real stumbling block 
of most attenuator design, the effect of 
mutual inductance between the various 
steps of the attenuator. This situation is 
shown in Fig. 3. The effect of this mutual 
coupling 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 40 db. 

Therefore, the greatest care must be 
taken in the individual shielding of each 
step in order to prevent such interaction 
from taking place. It requires considerable 
study and experience to design an attenua- 
tor that is free from mutual inductance 
effects at frequencies above 100 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 mc. 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 f rom 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- 
quency 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 

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

However, the conclusion to be drawn 
from all this is 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 llave on the various 
circuit parameters. 

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

FREQUENCY RANGE: 50 to 400 mc., 
greater if possible. 

OUTPUT VOLTAGE: 1 microvolt to at least 
100,000 microvolts. 

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

. TTENUATOR: resistance type, balanced to 
ground. 
The reason for some of these specifica- 

tions may not be clear at first glance. 
Considerable discussion has arisen as to 
what is the optimum output impedance 
for a signal generator. 

Since the ideal voltage source has zero 
impedance, we felt that the lower the out- 
put impedance, the better. While a great 
deal of work done is on 74 -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 
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pedance of the generator is 70 ohms or 
more, the capacitative reactance of the 
grid is often low enough at high frequen- 
cies to upset seriously the termination of 
the output line. As a low impedance out- 
put can be used quite readily into a 70- 
ohm line, we felt that for all- around use 
the low impedance is the most practical. 

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 00 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 be em- 
ployed or a variable con- 
denser would have to be 
used. In order to maintain 
a fairly constant output and 
avoid difficulties in range 
changing, it was decided to 
try variable capacity plus 
a variable length line to 
cover the whole frequency 
range without a switching. 

The fundamental circuit 
is shown in Fig. 4. The 
parallel rods which form 
the resonant circuit have a 
shorting slider whose posi- 
tion can be varied. A ganged 
variable condenser is con- 
nected at the open end of 

the line, which is varied in conjunction 
with the slider. The grid of the oscillator 
tube is connected through a blocking 
condenser to one of the rods. The grid 
leak is 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 necessary to short the 
unused portion of the paràllel 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 screw to vary 
the position of the slider, connected to a 
gear train which rotated the variable 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 parallel rods 

FIG. i. 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 we have had most ex- 
perience and, also, we were curious to know 
whether such an attenuator would work at 
frequencies as high as 400 mc. As a great 
deal of work is done on balanced systems, 
we decided to make it of the balanced type. 

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

Upon further experimentation it was 
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FIG. 8 VOLTMETER COMPRISING UHF DIODE 
ACROSS BALANCED TRANSMISSION LINE 

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

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

FIG.9. DIAGRAM OF THE BALANCED LADDER - 
TYPE ATTENUATOR FINALLY SELECTED 
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FIG. 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 coat rots 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 are held on a series of stints. These 
stator plates are so shaped that. as the 
length of line increases. the rotor plates 
mesh deeper and deeper with them, thus 
adding considerable capacity loading. 
Now, if we turn the rotor counter-clock- 
wise. the active length of the line decreases 
and the inactive length increases. As men- 
tioned before, the inactive portion tends to 
resonate as a closed half -wave length of 
the line at the higher frequencies. and it is 
necessary to short it at frequent intervals 
to prevent dead spots. The clips which are 
spaced along the line perform this function 
by shorting on a stationary strip at the 
proper tithe. A pair of these clips can be 
seen 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. Thus the three opera- 
tions of varying the length of the line, 
varying the capacity loading, and short- 
ing the unused portion of the line are all 
accomplished with the single movement 

30 

of the rotor. This proved very satisfactory. 
Having designed tite 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 
fitte 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 
tell, 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 
'I' branch of a hollow copper tube. From 
the coupling loop leads run inside the 
tribe, spaced by polystyrene beads, to 
forth a balanced transmission line of ap- 
proximátely 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 he seen 
in the picture, and can be rotated in its 
mounting. Titis 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, 
its we wished to vary this over a 10 to 1 

range, it was necessary to be able to read 
accurately on a meter 1 /10 volt across the 
line. If two diodes were used with one 
plate connected to each 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 
occurring at approximately -1.(;(," of full 
scale on an expanded scale meter. In this 
case, the diode is used as an essential pure 
voltage source, the current to operate the 
meter being supplied by u 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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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 a 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 terminated lines. 'l'he difficulty 
to be overcome was the design of a trans- 
mission 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. 1 '2. The drum consists es- 
sentially of six sections of balanced trans- 
mission line of different lengths, arranged 
in cylindrical 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 various lengths of line are switched 
in between the output cable contact and 
the desired attenuator step contact. 

In this way the voltage is transferred 
from each attenuator step to the output 
cable in a properly terminated line. The 
arrangement can be seen installed in place 

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 attemmators 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 mc. 

'l'he modulation and lower 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 mc. 
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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IN 

BROADCASTING... 

RCA pioneered the development of electronic television. 

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

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

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

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

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

RCA BROADCAST EQUIPMENT 

RADIO CORPORATION OF AMERICA_' 
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RCA installations now in operation. 

The de luxe -type installation shown below is 

one of several RCA Television Transmitters 

installed before the wan 

All of these installations are standard trans- 

mitter models, designed and constructed to 

broadcast specifications and installed for regu- 

lar television stations. 

They are in addition to a number of expert- 

mental and relay -type television installations 

made by RCA as part of its own television 

development program. 

RCA's experience in this field is unequaled. 

De luxe televisior installation 
inc:ucing anlio and video 
transmitters of matching design. 
Note urified front -type construction 
and styling sim.lsr to that of RCA 

de I lxe transmitters fo- AM and 
FM broadcasting. 
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ponent parts of the filter system are shown 
in Fig. 14. The choke is wound edgewise 
on a paper tube form. This construction 
was chosen to reduce capacity between the 
input and output leads. The associated 
condenser is of the strap type, having ex- 
tremely low inductance to ground. In this 
condenser the "hot" plate runs directly 
through the surrounding grounded plate, 
making an extremely effective by -pass at 
high frequencies. 

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

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

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

operator. To the left of the RF unit can be 
seen the pick -up loop support, the tube 
which carries the RF from the oscillator 
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, Q00, 
300, and 400 me.. to make sure that no 

(CONTINUED ON PAGE 63) 
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Their hobby is radio 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. 
Eimac tubes are leaders too. First choice of these leading 

engineers . .. first in the 
new developments in 
radio. They are first with 
radio amateurs too, 
which is no coincidence. 

Follow the leaders to 

EITEL- McCULLOIJGH, INC., 794 San Mateo Ave., SAN BRUNO, CALIF. 

EIMAC 2000T 

Plants located at San Bruno, California 

Export Agents: FRAZAR fr HANSEN 3or Clay Street San Francisco, California, U. S. A. 

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

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

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

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

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

1. Hundreds of FM stations will be 
built. 

Q. Many AM stations will modernize - 
others will switch to FM. 

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

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

A few months ago, I stuck my neck out 
and predicted 500 FM stations and 750 
AM stations five years after the war. To 
complete the prediction, 100 television 
stations and 50 international stations. 
True, this is only one prediction, but it 
is based upon our analysis of the trends 
and with some thought about the 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 each day 
in dollar volume of war goods, an amount 
equal to the total of reservations we 
expect to book. You will note that no 
vital statistics are disclosed in this state- 
ment! 

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

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

C. B. JOLLIFFE 
Chief Engineer, 

I RCA .Victor Divi- 
sion, Radio Corporation of America: For 
many years, RCA has had a very consid- 
erable interest in the technical develop- 
ment of FM. Research has been carried 
forward in RCA Laboratories on specific 
FM circuits, propagation characteristics 
of very high frequencies used in FM, and 
on component elements required for FM 
broadcasting. Typical of the important 
contributions made by RCA engineers 
are the Seeley 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 broadcasters 
to obtain highly efficient 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 areas of FM stations. RCA's re- 
search work on FM is continuing, but 
most of a confidential nature. 

Prior to the war, RCA had developed 
and was ready to put into application 
some novel FM circuits. We expect to in- 
corporate these circuits in apparatus pro- 
duced in the postwar period. We man- 
ufactured and supplied FM broadcast 
transmitters prior to the war. Equipment 
was installed then and is now operating 
in such cities as New York, Philadelphia, 
Detroit and San Francisco. As soon as 
civilian production is resumed, we plan 
to offer for sale a complete line of FM 
transmitters. These transmitters will have 
the power ratings required by the industry 
and will follow the general trend of our 
previous models except for the inclusion 
of new circuit features and mechanical 
simplifications. These transmitters will 
meet all the technical requirements of the 
FCC for frequency stability, freedom from 
distortion, and other characteristics that 
insure good and reliable service. In the 
postwar period, all RCA standard broad- 
cast audio 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 
equipment required by FM stations and 
we expect to continue to offer this ap- 
paratus for sale. RCA plans also to supply 
FM antennas suitable for use on steel 
towers or existing structural supports. 
RCA will be able to furnish studio- trans- 
mitter link- circuit equipment and acces- 
sories. In fact, we plan to he in the same 
position as we have been in the AM broad- 
casting field; that is, we will offer a com- 
plete and coordinated line of studio, trans- 
mitter and accessory equipment. We ex- 
pect to cooperate with stations and with 
their consulting engineers in equipment 
and installation problems. 

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

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

(CONTINUED FROM PAGE 14) 

experience in the broadcast transmitter 
and receiver fields, plus our engineering 
facilities, to provide the type of equip- 
ment the broadcasters need to satisfy the 
requirements of their listeners and the 
licensing authority. 

CHARLES SRE BROFF, 
IRad o dengi- 

'leering Laboratories, Inc.: REL is the 
pioneer manufacturer of FM broadcast 
transmitters, having closely collaborated 
with Major Edwin H. Armstrong in the 
construction of Radio Station «'4NMN, 
Alpine, New Jersey. The total output of 
all the REL transmitters now in opera- 
tion today is 443,000 watts. This repre- 
sents the power fed to the antenna 
systems. 

It is the intention of REL to maintain 
the fine traditions set up by these early 
stations. As soon as restrictions are lifted, 
we shall again supply FM broadcast 
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 
since 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: 

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

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

3. Audio frequency characteristics 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 broadcast stations. Many of these 
new broadcasters will not come from the 
ranks of the present AM group, but will 
be the local hankers, grocers, newspaper 
owners, and others who are active and 
influential in their communities. This new 
group, lacking previous experience, will 
need guidance and close cooperation 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 broadcaster entering the field can 
secure a complete "packaged" FM broad- 
cast station, low in cost and easy to erect 
so that his community, which now lacks 
adequate, enjoyable, and static -free radio 
entertainment, will have the finest service. 
This FM radio package will comprise 
a 1 -kw. transmitter, studio equipment. 
measuring equipment, and the material 
necessary for the erection of a suitable 
antenna. The prospective broadcaster 
will only need to supply the building 
or the space in which the installation is 
to he made, and the tower, roof or the 
mountain top on which to erect the an- 
tenna. Besides the apparatus, REL will 
be prepared to assist and guide in making 
arrangements to supply all of the engi- 
neering data required for the FCC con- 
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 
easily 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." 

All 50 -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. 

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

With the shortage of paper and man- 
power, we are concentrating all of our 
publicity effo'ts on our employees. our 
latest effort in this regard is a booklet 
called "Battle Talk, which most of you 
will see. It is now being distributed to 
our employees -- over ninety thousand 
of them - seven thousand in the Bell 
Laboratories and eighty -three thousand 
in the shops. Down at our shop, soldier 
Joe has .a perpetual AAA and you will 
notice from "Battle Talk" that during 
the year 1943 we delivered to him nearly 
575 million dollars' worth of radio, elec- 
tronic and communication equipment. A 
large share of this was FM. In fact, during 
the years 194e and 1943, with the assist- 
ance of our subcontractors, we delivered 
I49 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 
you well know, I served in the last War, 
and they won't take me for this one, but 
I should like to do my bit. You can build 
all the FM you want for the Armed Serv- 
ices and the license fee will he 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 lncle 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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XACTING 
LABORATORY 
STANDARDS STANDARDS.. 

Over the long period of years separating the past from the present, ECA 

has been cahled upon to tackle the development and production of in- 

numerable types of specialized radio and electronic equipment. Con- 

sequently, our facilities are geared to exacting laboratory standards. 

We can handle the most delicate assignments with understanding care 

and painstaking skill. 

Typical of the apparatus produced by ECA is this Rectifier Power Unit 

for general laboratory operation. Operating from a 105 -125 volt. 50 -60 

cycle line, it delivers a maximum of 150 ma at 300 volts DC and has 

an open circuit voltage of 450 volts DC and 45 watts power output 
from 6.3 volts AC centertapped terminals. The hum voltage is 0.1% at 

150 ma for all voltages above 150 volts. Continuous panel control of 
the DC output voltage is provided through a variable autotransformer. 

Did you read the list marked "Killed in Action" 
in your paper today? A pint of your blood might 

haue saued the life of an American boy. Visit 

your local Red Cross Blood Bank ... Do it now. 

ELECTRONIC CORP. OF AMERICA 

February 1944 

45 WEST 18th STREET NEW YORK II, N.Y. WATKINS 9 -1870 
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U.S.S. MISSOURI LAUNCHING 

BY 

TELEVISION 

You B 

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

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

order that the television broadcasters 
may express themselves as a group in 

matters pertaining to the future plans and 
the development of this field, the Televi- 
sion Broadcasters Association has been 
formed as a Delaware corporation. Char- 
ter members of T.B.A. include 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, Philco, Inc.. Philadelphia 
Robert L. Gibson, General Electric 

Company, Schenectady, N. Y. 
O. B. Hanson, National Broadcasting 

Company, New York City 
E. A. Hayes, Hughes Tool Company, 

Los Angeles, Calif. 
Worthington Miner, Columbia Broad- 

casting System, New York City 
Paul Raibourn, Television Productions, 

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

Allen B. Du Mont, Du Mont Laborato- 
ries, Inc., Passaic, 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 commercial basis, 
and the potentialities of this field, not only 
in terms of telecasting and the production 
and distribution of equipment but also as 
an opportunity for employment in the 
period of reconstruction. 

Program Committee, Worthington Miner, 
chairman, to exchange information on 
program technique and development in 
this essential activity, and to efcourage 
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. Inquiries concerning member- 
ship in the Television Broadcasters Asso- 
ciation should be addressed to the chair- 
man at Station \VOR, 1440 Broadway, 
New York City. 

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

Television Manufacturing Committee: 
This 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. 

Until the organization of T.B.A., there 
has been no association through which the 
television broadcasters could plan and 
express themselves. T.B.A. has a highly 
important and useful job ahead, and the 
calibre of its charter members indicates 
that its success is assured, now that it has 
begun to function. 
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INDENTS F ERMIT FAPPING OF 

ANY TURN ON SMA -L COIL 

...a typical :pedal feature-available 
I. B & W Air -WounI Construction 

...with B &W "Air- Wound" Construction 
Air - Wound coil constriction-pioneered 

by B & W -holds many .advantages: 
Air-Wound coils weigh less because no 

conventional winding form is required. 
Air -Wound coils are adaptable to almost 

any mounting arrangement. 
Air -Wound coils are ideal for plug -in 

services. They are 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. 

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

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 
variéty of types. 

HOW'S THIS FOR A "DROP" TEST ! 

There's nothing scientific about it, hut when a B & W 
Inductor is dropped three stories (as illustrated) on to a 

cement sidewalk without being put out of commission, it 
at least prises the practical nature of Air -Wound construc- 
tion. Actuilly, the only damage was a bent plug -in prong 
and a cracked ceramic support. The Coil was immediately 
"repaired" without tools of any kind, and operated perfectly ! 

II 

BAR K`È WIL MSON 
235 Fairfield Ave., UpFet Darby, Pa. 

February 1944 

"'BABIES" AND "JUNIORS" f25 to 75 watts) STANDARD TYPES (100 wolfs to 1 KW.) 

SPECIAL Hl 4 -POWER TYPES (to 10 KW and above TURRETS - 'BAND HOPPERS" - 
WINGING UNK ASSEMBLIES,ETC. SPECIAL RADIO AND ELECTRONIC EQUIPMENT ASSEMBLIES 
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FM & TELEVISION PRODUCTS DIRECTORY 
The Radio Engineers' & Purchasing Agents' Guide to Essential Materials, Components, and Equipment 

AIRPORT RADIO Installations 
Aircraft Accessories Corp., Funston Rd.. Kansas City. Kane. 
Air Associates, Inc., Los Angeles, Calif 
Bendix Radio. Towson, Md. 
Communications Equip. Corp., 134 Colo- 

rado St.. Pasadena. Calli. 
Erco Radio I.aba. Inc., Hempstead, 

L. I., N. Y. 
Radio Receptor Co., Inc.. 251 W. 19 St., 

N. Y. C. 

ANTENNAS, Mobile Whip & 
Collapsible 

Aircraft Accessories Corp., Funston Rd.. 
Kansas City Kane. 

Blrnbach Radio Co.. 145 Hudson St., 
N. Y. C. 

Brach Mfg. Corp., L. S.. Newark, N. J. 
Camburn Elec. Co.. 48A Broome St., 

N. Y. C. 
* Galvin Mfg. hicago, Ill. * Link. F. M., 125 

Corp., 
W. 17th St., N. Y. C. 

Premix Products. 4214 Highland Ave.. 
Niagara Falls, N. Y. 

* Radio Eng. Labe.. Inc.. L. I. City, N. Y. 
*Snyder Mfg. Co., Noble k Darien Sta., 

hila. 
Tech. Appi. Co., 516 W. 34 St. N. Y. C. 
Ward Products Corp.. 1523 E. 46 8t.. 

Cleveland. O. 

ANTENNAS, Tower Type 
Blaw -Knox Co., Pittsburgh, Pa. 
Hiroo Steel Cons. Co., E. Broad St.. 

Elizabeth, N. J. 
Lehigh Structural Steel Co., 17 Battery 

PI.. N. Y. C. 
* Lingo k Son. John E., Camden. N. J. 

Truscon Steel Co., Youngstown. O. 
* Wlncharger Corp.. Sioux City, Iowa 

ATTENUATORS 
Cinema Engineering Co., Burbank, Calif. 
Doyen Co., Summit Ave.. Newark, N. J. 
General Radio Co., Cambridge. Mama. 
International Resistance Co., 429 Broad 

St., Phila. 
Malbry & Co.. P. R., Indianapolis. Ind. 

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

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

Shallcross Mfg. Co.. Collingdale, Pa. 
Tech Laboratories. Lincoln St., Jersey 

City, N. J. 
Utah Radio Prod. Co., 842 Orleans St.. 

Chicago 

BEADS, Insulating 
Amer. Lava Corp. Chattanooga. Tenn. 
Corning Glass Works. Corning, N. Y. 
Dunn Inc.. Struthers, 1321 Cherry. 

Phila., Pa. 
Star Porcelain Co.. Trenton, N. J. 
Steward Mfg. Co., Chattanooga. Tenn. 

BEARINGS, Glass Instrument 
Bird. Richard II., Waltham. Maas. 

BINDING POSTS, Plain 
* Amer. Hdware Co.. 476 B'way, N. Y. C. 

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

Rader Corp., 1308 Elston Ave., Chicago 

BINDING POSTS, Push Type 
* Amer. Radio Hdware Co.. 476 B'way, 

N. Y. C. 
Eby, Ino.. H. H., W. Cheiten Ave., Phila. 

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

Main St., Los Angeles 

B OOKS on Radio & Electronics 
Macmillan Co., 60 Fifth Ave., N. Y. C. 
Maedel Pub. House. 593ÁE 38 St.. 

Bkiyn, N. Y. 
McGrew -Hill Book Co., 330 W. 42 et.. 

N. Y. C. 
Pitman Pub. Corp., 2 W. 45 St., N. Y. C. 
Radio Tech. Pub. Co., 45 Astor Pl., 

N. Y. C. 
Rider, John F., 404 Fourth Ave.. N. Y. C. 
Ronald Press Co., 15 E. 26 St., N. Y. C. 
Van Noetrand Co., D., 250 Fourth Ave., 

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

N. Y. C. 

B RIDGES, Percent Limit Resistance 
Leeds k Northrup Co., 4901 Stenton 

Ave., Phila. 
* Radio City Products Co., 127 W. 26 St.. 

N. Y. C. 
Shallcro.s Mfg. Co., Collingdale, Pa. 

BRIDGES, Wheatstone 
Industrial Instruments, Inc.. Culver 

Ave.. Jersey City, N. J. 
Leeds k Northrup Co., 4901 Stanton 

Ave.. Phila. 
Shallcross Mfg. Co., Collingdale. Pa. 
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* Indicates advertiser in this Issue of FM Radio- Electronics 

NEW LISTINGS ADDED THIS MONTH 
Company addr 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 
Aircraft Accessories Corp. 

ANTENNAS, Mobile Whip & 
Collapsible 

Aircraft Accessories Corp. 

BINDING POSTS 
Franklin Mfg. ('o. 

CABINETS, Metal 
Insuline Corp. of America 
Par -Metal Products Corp. 

CABINETS, Wood, for Home 
Radios 

Churchill ('abinet ( 'o. 
Tillotson Furniture ('u. 

CABLE, Microphone, Speaker, 
Battery 

Lenz Electrical Mfg. Co. 

CERAMICS, Bushings, 
Washers, Special Shapes 

Lenox. Inc. 

CLOTH, Insulating 
Mitchell Rand Insular Lon t 'o. 

COIL FORMS, Glass 
Corning Glass Works 

CRYSTALS, Quartz 
Quartz Laboratories 

DIALS, Instrument 
Barker A Williamson 

GEARS & PINIONS 
Crowe Name Plate & Mfg. co 

INSTRUMENTS, Radio 
Laboratory 

Boonton liadlo Corp. 
Ferris instrument Corp. 
General Electric ('o. 

KEYS, Telegraph 
Telegraph Apparatus Co. 

LABORATORIES, Electronic 
Electronic Corp. of Amer. 

METERS, Ammeters, 
Voltmeters, Small Panel 

McClintock Co.. O. B. 
MICA 

>l itchell -Rand Insulation co. 
OSCILLOSCOPES, Cathode 

Ray 
Panoramic Radio Corp. 
Reiner Electronics co. 

RADIO RECEIVERS & 
TRANSMITTERS 

Aircraft Accessories Corp. 
Aircraft Radio Equipment Corp. 
Electronic Corp. of Amer. 
Ere. Radio Laboratories, Inc. 
I larvey -Wells Communications, 

Inc. 
Jefferson, Inc., Ray 
Radio Craftsmen 
l'etnpletone Radio Co. 

RECTIFIERS, Current 
Selenium Corp. of America 

RELAYS, Mercury Plunger 
Adams k Westlake ('o. 
11 -B Electric co. 

RELAYS, Small Telephone 
Allied Control Co. 

RELAYS, Time Delay 
It -11 Electric Co. 

TEST EQUIPMENT, Service 
Jackson Electrical Inst. Co. 
Radio City Products Co., Inc. 
Radio Corporation of America 
Supreme Instrument Corp. 
Weston Electrical Instrument Co. 

TUBING & SLEEVING 
Mitchell -Rand insulation ('o. 

VARNISHES, Insulating 
Mitchell -Rand Insulation Co. 

WIRE & CABLE 
Consolidated Wire Co. 
Runzel Cord k Wire Co. 
Western Insulated Wire, Inc. 

BUSHINGS, Hermetic Sealing 
Corning Glass Works, Corning, N. Y. 
Westinghouse Elect. k Mfg. Co., 

E. Pittsburgh, Pa. 

BUSHINGS, Terminal Sealing 
Corning Glass Works, Corning, N. Y. 
Peerless Electrical Prod. Co., 6920 

McKinley Ave., Loe Angeles 1 

Westinghouse Elect. k Mfg. Co., E. 
Pittsburgh, Pa. 

CABINETS, Metal 
Par -Metal Prod. Corp.. 32 -49th St.. 

L. I. City. N. Y. 
Insuline Corp. of Amer.. Long Island 

City, N. Y. 

CABINETS, Wood, for Home Radios 
Churchill Cabinet t'o. , 2119 Churchill St., 

Chicago 
Tillotson Furniture Co., Jamestown, 

N. Y. 

CABLE, Coaxial 
American Phenolic Corp.. 1830 S. 54 Av.. 

Chicago 
Anaconda Wire k Cable Co.. 25 B'way, 

N. Y. C. 
* Andrew Co., Victor J.. 383 E. 75 St., 

Chicago 
Belden Mfg. Co., 4673 W. Van Buren. 

Chicago 
Boston Insulated Wire k Cable Co.. 

Boston 
Communications Prods. Co.. Jersey 

City. N. J. 
Cornish Wire Co., 15 Park Row, N. Y. C. 
Doolittle Radio. Inc.. 7521 S. Loomis 

Blvd., Chicago 

General Cable Corp., 420 Lexington, 
N. Y. C. 

General Insulated Wire Corp., 53 Park Pl., N. Y. C. 
Johnson Co., E. F., Waseca, Minn. 
Lenz Electrical Mfg. Co 
Radek Corp., 1308 Elston Ave., Chicago 
Simplex Wire & ('able Corp., Cambridge. 

Mass. 

CABLE, Coaxial, Solid Dielectric 
American Phenolic Corp.. 1830 S. 54 

Ave., Chicago 
Federal l'el. k Radio Corp., E. Newark. 

N. J. 
Simplex Wire k Cable Corp., Cambridge. 

Mass. 

CABLE, Microphone, Speaker R 
Battery 

Alden Prods. Co., Brockton, Mass. 
Anaconda Wire k Cable Co., 25 Broad- 

way, N. Y. C. 
Belden Mfg. Co., 4633 W. Van Buren, 

Chicago 
Boston Insulated Wire k Cable Co., 

Dorchester, Maas. 
Gavett Mfg. Co., Brookfield, Mass, 
Holyoke Wire k Cable Corp., Holyoke, 

Mass. 

CABLES, Preformed 
Belden Mfg. Co., 4633 W. Van Buren 

St., Chicago 

CASES, Wooden Instrument 
Ifoffstatter'a Sons, Inc.. 43 Ave. k 24 

St., Long Island City, N. Y. 
Tillotson Furniture ('o., Jamestown. 

N. Y. 

CASTINGS, Die 
Aluminum Co. of Amer.. Pittsburgh, Pa. 
American Brass Co., Waterbury, Conn. 
Dow Chemical Co., Dow Metal Div.. 

Midland. Mich. 

CERAMICS, Bushings, Washers, 
Special Shapes 

Akron Porcelain Co., Akron, O. 
Amer. Lava Corp.. Chattanooga. Tenn. 
Centralab. Div. of Globe -Union Inc., 

Milwaukee, Wie. 
Corning Glass Works, Corning, N. Y. 
Electronic Mechanics, Inc., Paterson. 

N. J. 
Gen" Ceramics k Steatite Corp.. Kees- 

bey. N. J. 
Isolantite. Inc., Belleville, N. J. 
Lapp Insulator Co.. Leroy, N. Y. 
Lenox. Inc., Trenton, N. J. 
Louthan Mfg. Co., E. Liverpool, O. 
Star Porcelain Co., Trenton, N. J. 
steward Mfg. Co., Chattanooga. Tem. 
Stupakoff Ceramic k Mfg. Co., Latrobe, 

Pa. 
Victor Insulator Co., Victor. N. Y. 
Westinghouse Elect. k Mfg. Co.. E. 

Pittsburgh, Pa. 

CHASSIS, Metal 
See STAMPINGS, Metal 

CHOKES, RF 
Aladdin Radio Industries, 501 W. 35th, 

Chicago 
Alden Prods. Co.. Brockton, Mama. 
American Communications Corp.. 306 

B'way, N. Y. C. 
* Barker & Williamson, Upper Darby, Pa. 

Coto -Coll Co., Providence R. I. 
D-X Radio Prods. Co., 1575 Milwaukee. 

Chicago 
Gen. Winding Co., 420 W. 45 St. , N. Y. C. 
Guthman & Co., Edwin, 400 S. Peoria, 

Chicago 
* Hammarlund Mfg. Co., 424 W. 33 St., 

N. Y. C. 
Johnson Co., E. F.. Waseca, Minn. 
Lectrohm Inc., Cicero, Ill. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Miller Co.. J. W. Loe Angeles, Cal. 
Muter Co.. 1255 8. Michigan, Chicago * National Co., Malden, Maas. 

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

Rader Corp., 1328 Elston Av., Chicago 
Sickles Co., F. W., Chicopee, Mass. 
Teleradio Eng. Corp.. 484 Broome St., 

N. Y. C. 
Triumph Mfg. Co., 913 W. Van Buren 

St.. Chicago 

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

CLIPS A MOUNTINGS, Fuse 
Alden Prods. Co., Brockton, Maas. 
Dante Elec. Mfg. Co., Bantam, Conn. 
Ileco Copper Tube k Prods Inc.. 

Station M., Cincinnati 
Jefferson Elec. Co., Bellwood, Ill. 
Jones, Howard B., 2300 Wabanala, Chi- 

cago 
Littlefuse, Inc., 4753 Ravenswood. Chi- 

cago 
Patton MacGuyer Co., Providence R. I. 
Sherman Mfg. Co.. H. B Battle Creek, 

Mich. 
Stewart Stamping Co., 621 E. 216 St., 

Bronx, N. Y. 
Zierick Mfg. Co.. 385 Girard Ave., 

Bronx, N. Y. C. 

CLOTH, Insulating 
Acme Wire Co., New Haven, Conn. 
Brand k Co. Wm., 276 -4th Av., N. Y. C. 
Endurette Corp of Amer., Cllflwood, 

N. J. 
Insulation Mfgre. Corp., 565 W. Wash. 

Blvd., Chicago 
Irvington Varnish k Insulating Co., 

Irvington, N. J. 
Mica Insulator Co., 196 Varlet. N. Y. C. 

COIL FORMS, Glass 
Mitchell -Rand Insulation Co., 51 Murray 

St., N. Y. C. 
Corning Glass Works, 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 Mica 
Transmitting 

* Aerovox Corp.. ew Bedford, Mare. 
Cornell- Dubilier S. Plainfield, N. J. * RCA Mfg. Co., Inc., Camden, N. J. 
Sangamo Electric Co., Springfield, Ill. 
Solar Mfg. Corp., Bayonne, N. J. 
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1 is the new ARHCO plant. Incorporating 

more than 60,000 square feet of space, it was planned and 

designed for today's urgent production schedules. Marking 

another milestone in our successful 21 -year growth, it pro- 

vides even better facilities for research, engineering, manu- 

facturing and delivery. 

Out of this new ARHCO plant come over two thousand 
individual components . . . each one doing a big job in 

radionic and industrial applications. Moreover, we are 
equipped to produce special parts from your blueprints. 
Quotations and advice furnished upon request. 

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

,Wadia tlkáN,,e6teelqe Mme. 
152 MACOUESTEN PARKWAY SOUTH MT. VERNON, NEW YORK 

MANUFACTURERS Of SNORT WAVE IFIEVISION RADIO SOUND FOUIPMENI 

February 1944 43 
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CONDENSERS, Fixed 
* Aerovox Corp.. New Bedford, Magie. * American Condenser Corp.. 2508 8. 

Michigan Chicago 
Art Radio Corp., 115 Liberty. N. Y. C. 
Atlas Condenser Prods. Co., 548 West- 

chester Ave.. N. Y. C. 
Automatic Winding Co., E. Newark. N.J. 
Bud Radio. Inc.. Cleveland. O. 
Cardwell Mfg. Corp., Allen D., Brook- 

lyn. N. Y. 
Centralab, Milwaukee, Wis. 
Condenser Corp. of America, South 

Plainfield. N. J. 
Condenser Prode. Co., 1375 N. Branch, 

Chicago 
Cornell- Dubllier Flee. Corp.. S. Plain- 

field, N. J. 
Cosmic Radio Co.. 699 E. 135th St., 

N. Y. C. 
Crowley & Co.. Henry. W. Orange, N. J. 
Deutschman Corp., Tobe, Canton. 

Dumont Elec. Co., 34 Hubert St.. 
N. Y. C. 

Electro-Motive Mfg. Co.. Willimantic, 
Conn. 

Erle Resistor Corp., Erie. Pa. 
Fast & Co., John E.. 3123 N. Crawford. 

Chicago 
General Radio Ce., Cambridge, Maas. 
Girard -Hopkins, Oakland, Calif. 
Guthman & Co., Edwin I., 15 S. Throop 

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

Chicago 
Illinois Cond. Co..1160 Howe St., Chicago 
Industrial Cond. Corp., 1725 W. North 

Av., Chicago 
Insuline Corp. of America, Long Island 

City. N. Y. 
Johnson Co.. E. F.. Waseca, Minn. 
Kellogg Switchb'd & Supply Co., 6650 

Cicero, Chicago 
Magnavox Co., Fort Wayne, Ind. 
Mallory & Co., P. R.. Indianapolis. Ind. 
Micamold Radio Corp.. Brooklyn, N. Y. 
Muter Co., 1255 8. Michigan. Chicago 
Noma Electric Corp., 55 W. 13 St.. 

N. Y. C. 
Polymet Condenser Co., 699 E. 139 St., 

N. Y. C. 
Potter Co.. 1950 Sheridan Rd., N. Chi- 

cago * RCA Mfg. Co., Camden. N. J. 
Sangamo Elec. Co., Springfield, Ill. 
Sickles Co., F. W. Chicopee. Maas. 
Solar Mfg. Corp.. Bayonne, N. J. 
Sprague Specialties Co., N. Adams, 

Mass. 
Teleradio Engineering Corp.. 484 Broome 

St.. N. Y. C. 
Westinghouse Elect. & Mfg. Co.. 

E. Pittsburgh, Pa. 

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

CONDENSERS, High- Voltage 
Vacuum 

Centralab. Milwaukee. \Vis. 
* Eitel- McCullough, Inc., San Bruno, 

Calif. 
Elle Resistor Corp.. Erie. Pa. * General Electric Co., Schenectady, N. Y. 
General Electronics, Inc., Paterson, 

N. J. 

CONDENSERS, Small Ceramic 
Tubular 

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

Erie Resistor Corp.. Erie, Pa. 

CONDENSERS, Variable Receiver 
Tuning 

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

Ohio * Barker & Williamson, Ardmore. Pa. 
Bud Radio, Inc.. Cleveland, O. 
Cardwell Mfg. Corp., Alien D.. Brook- 

lyn, N. Y. 
General Instrument Corp., Elizabeth, 

N. J. * Hammarlund Mfg. Co., 424 W. 34th St.. 
N. Y. C. 

Insuline Corp. of Amer., L. I. City, N. Y. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mtg. Co., Malden, Mass. * National Co.. Malden. Mass. 
Oak Mfg. Co., 1267 Clybourn Ave. 

Chicago 
Radio Condenser Co., Camden. N. J. 
Rauland Corp., Chicago, Ill. 

CONDENSERS, Variable Trans- 
mitter Tuning 

* Barker & Williamson, Upper Darby. Pa. 
Bud Radio. Cleveland, O. 
Cardwell Mfg. Corp., Allen D., Brooklyn. 

N. Y. * Hammarlund Mfg. Co.. 424 W. 33 St.. 
N. Y. C. 

Insuline Corp. of Amer., L. I. City. N. Y. 
Johnson. E. F., Waseca, Minn. 
Millen Mfg. Co., James, Malden, Mao. 

* National Co., Malden, Mass. 
Radio Condenser Co., Camden. N. J. 

CONDENSERS, Variable Trimmer 
Alden Prods Brockton. Ma. 
American Steel 

Co., e 
Package Co., Defiance, 

O. 
Bud Radio, Inc., Cleveland, O. 
Cardwell Mfg. Corp., rooklyn, N. Y. 
Centralab, Milwaukee, Wis. 
Fada Radio & Elec. Corp.. Long Island 

City. N. Y. 
General Radio Co., Cambridge, Mass. 
Guthman, Inc.. E. I.. 400 S. Peoria, 

Chicago * Hammarlund Mfg. Co., 424 W. 33 Si.. 
N. Y. C. 

Insuline Corp. of America. Long Island 
City, N. Y. 

Johnson Co., E. F., Waseca, Minn. 
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Mallory& Co., Inc., P. R.. Indianapolis, 
Ind. * Meissner Mfg. Co., Mt. Carmel. Ill. 

Millen Mfg. Co., James, Malden, Mass. 
Miller Co., J. W., Los Angeles, Cal. 
Muter Co.. 1255 8. Michigan Av.. 

Chicago * National Co., Malden, Mass. 
Potter Co., 1950 Sheridan Rd., N. 

Chicago 
Sickles Co.. F. W., Chicopee Mase. 
Solar Mtg. Corp.. Bayonne, N. J. 
Teleradlo Eng. Corp., 484 Broome, 

N. Y. C. 

CONNECTORS, Cable 
Aero Electric Corp. Loe Angeles, Calif. 
Airadlo. Inc., Stamford, Conn. 
Alden Prods., Brockton, Maas. 
Airier. Microphone Co., 1915 S. Western 

Av.. Los Angeles 
Amer. Phenolic Corp., 1830 S. 54th St., 

Chicago * American Radio Hardware Co.. 476 
B'way, N. Y. C. * Andrew. Victor J., 363 E. 75 St., 
Chicago 

Astatic Corp., Youngstown, O. 
Atlas Sound Corp., 1442 39th St., 

Brooklyn, N. Y. 
Blrnbach Radio. 145 Hudson St., 

N. Y. C. 
Breeze Mfg. Corp., Newark, N. J. 
Brush Development Co. Cleveland, O. 
Bud Radio, Cleveland, Ohio 
Cannon Elec. Development, 3209 Hum- 

boldt, Les Angeles 
Eby, Inc., Hugh H.. Philadelphia 
Electro Voice Mfg. Co., South Bend, 

Indiana 
Franklin Mfg. Corp., 175 Varlck St., 

N. Y. C. 
General Radio Co.. Cambridge, Mass. 
Harwood Co., 747 N. Highland Ave., 

Loe Angeles 

Hunt & Sons, G. C'.. Carlisle, Pa. 
Jefferson, Inc., Ray, Westport, L. I., N. Y. 
Haar Engineering Co., Palo Alto, Cal. 
Knights Co., The James, Sandwich Ill. 
Mock Industries, John, Plymouth, Ind. 
Miller, August E., North Bergen, N. J. 
Monitor Plezo Prod. Co., S. Pasadena, 

Calif. 
Peterson Radio, Council Bluffe, Iowa 
Precision Plezo Service, Baton Rouge, 

La. 
Premier Crystal Labs., 63 Park Row, 

N. Y. C. 
Quartz Laboratories, 1512 Oak St., 

Kansas City, Karts, 
Radell Corp., Guilford Ave., Indianapo- 

lis. Ind. 
RCA Mfg. Co.. Camden, N. J. 
Reeves Sound Labe.. 62 W. 47 St.. 

N. Y.C. 
*Scientific Radio Products Co.. Council 

Bluffs, la. 
Scientific Radio Service, Hyattsville, 

Md. 
Standard Pleao Co.. Carlisle, Pa. 
Valpey Crystals, Holliston. Magie. 
Wallace Mfg. Co., Wm. T., Peru Ind. 
Zeiss, Inc., Carl, 485 Fifth Ave., N. Y. C. 

DIAL LIGHTS 
See PILOT LIGHTS 

DIALS, Instrument 
* Barker& Williamson, ['peer Darby, Pa. 

Crowe Name Plate Co.. 3701 Ravens- 
wood Ave.. Chicago 

General Radio Co.. Cambridge, Mass. 
Gita Molding Corp., 4600 Huron St., 

Chicago 
Mica Insul. Co., 198 Varlck St., N. Y. C. * National Co., Inc., Malden, Mass. 

*Rogan Bros., 2003 S. Michigan Ave.. 
Chicago 

SCHEDULE OF DIRECTORIES 
RADIO -ELECTRONIC PRODUCTS 

February, April, June, August, October, December 
CHIEF ENGINEERS OF BROADCAST STATIONS 

March, September 

POLICE RADIO COMMUNICATIONS OFFICERS 
January, July 

CHIEF ENGINEERS OF RADIO MANUFACTURERS 
May, November 

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

Insuline Corp- of Amer., L. I. City, N. Y. 
Jones. 

csgHoward 
B.. 2300 Wabansla, 

Kellogg ogg Swi chbo rd & Supply 
Co., 6650 

S. 
Mallory & Co., P. R., Indianapolis. Ind. 
Monowatt Electric Co., Providence, R. I. 
Northam Warren Corp., Stamford, 

Conn. * Radio City Products Co., 127 W. 26 St.. 
N. Y. C. 

Remler 
FnncCo. 

Ltd., 2101 Bryant St., San 

Schott Co.. W. L.. 9306 Santa Monica 
Blvd.. Beverly Hills Calif. 

Selector Mfg. Co. L. f. City, N. Y. 
*Universal Microphone Co.. Ltd.. Ingle- 

wood. Calif. 
CONTACT POINTS 

Bralnin Co.. C. 8., 233 Spring St.. 
N. Y. C. 

CWIteTungsten Corp. Union City. N. J. 
Mallory & Co., Inc.. P. Indianapolis, 

Ind. 

COUPLINGS, flexibl 
Cardwell Mfg. Corp.. Brooklyn. N. Y. 
Johnson Co.. E. F.. Waseca, Minn. 
Millen Mfg. Co., James. Malden, Mass. * National Co., Inc., Malden, Mass. 

CRYSTAL GRINDING EQUIPMENT 
Cons. Diamond Saw Blade Corp. 

Yonkers Ave., Yonkers 2, N. Y. 
Felker Mfg. Co., Torrance, Calif. 

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

CRYSTALS, Quartz 
Aircraft Accessories Corp., Funston Rd., 

Kansas City, Kans. 
Bausch & Lomb Optical Co., Rochester, 

N. Y. 
Bliley Elec. Co., Erle, Penna. 
Collins Radio Co., Cedar Rapids. Iowa 
Crystal Prod. Co., 1519 McGee St., Kan- 

sas City, Mo. 
Crystal Research Labs., Hartford, Conn. 
DX Crystal Co.. W. Carroll Ave., Chi- 

cago 
Electronic Research Corp., 800 W. 

Washington Blvd.. Chicago 
Federal Engineering Co., 37 Murray St.. 

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

bridge, Mass. 
Henney Motor Co., Omaha, Nebr. 
Higgins Industries. Santa Monica. Calif. 
Hlpower Crystal Co., 2035 W. Charles- 

ton, Chicago 

DISCS, Recording 
Advance Recording Products Co., Long 

Island City, N. Y. 
Allied Recording Products Co., Long 

Island City. N. Y. 
Audio Devices, Inc., 1600 B'way, N. Y. C. 
Federal Recorder Co.. Elkhart. Ind. * Gould -Moody Co., 395 D'way, N. Y. C. 
Presto Recording Corp., 242 W. 55 St.. 

N. Y. C. * RCA Mfg, Co., Camden, N. J. 

DYNAMOTORS - 
See Motor -Generators 

ENAMELS,Wood & Metal Finish 
Sullivan Varnish Co.. 410 N. Hart St.. 

Chicago 22 

ENGRAVING MACHINES 
Auto-Engraver Co., 1776 B'way. N. Y. C. 

ETCHING, Metal 
Crowe Name Plate & Mfg. Co., 3701 

Ravenswood Ave., Chicago 
Etched Prod. Corp., 39-01 Queens Blvd., 

Long Island City, N. Y. * Premier Metal Etching Co.. 21 -03 44th 
Ave., Long Island City, N. Y. 

FACSIMILE EQUIPMENT 
Alden Products 'n., Inc.. Brockton. 

Blass. 

FASTENERS, Separable 
Camloc Fastener Co., 420 Lexington 

Ave., N. Y. C. 
Shakeproof, Inc., 2501 N. Keeler Ave.. 

Chicago 

FELT 
Amer. Felt Co., Inc., Glenville, Conn. 
Western Felt Works. 4031 Ogden Ave.. 

Chicago 

FIBRE, Vulcanized 
Brandywine Fibre Prods. Co., Wilming- 

ton, Del. 
Continental -Diamond Fibre Co., New- 

ark, Del. 
Insulation Mfgrs. Corp., 565 W. Wash. 

Blvd., Chicago 
Mica Insulator Co., 196 Varlck, N. Y. C. 
Nat'l Vulcanized Fibre Co.. Wilmington. 

Del. 
Spaulding Fibre Co., Inc.. 233 B'way, 

N. Y. C, 
Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wil- 
mington. Del. 

FILTERS, Electrical Noise 
Avis Products Co., 737 N. Highland 

oe Angeles 
Com. 

Ave.. 
Eqquip. & Eng. Co., N. Parkside 

Ave.. Chicago * Freed Radio Corp.. 200 Hudson St., 
N. Y. C. 

Kellogg Switchboard & Supply Co.. 6650 
S. Cicero Ave., Chicago 

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

Miller Co., J. W 5917 S. Main St.. 
Los Angeles 

Tobe Deutschman Corp., Canton, Mass. 

FINISHES, Metal 
Alroee Chemical Co., Providence R. I. 
Aluminum Co. of America, Pittsburgh, 

Pa. 
Ault & Wlborg Corp., 75 Varlet. N. Y. C. Hilo Varnish Corp.. Brooklyn. N. Y. 
Maas & Waldstein Co., Newark. N. J. 
New Wrinkle, Inc.. Dayton, O. 
Sullivan Varnish Co.. 410 N. Hart St., 

Chicago 22 

FREQUENCY METERS 
Bendix Radio, Towson, Md. * Browning Labe.. Inc.. Winchester, Mass. 
General Radio Co.. Cambridge, Men. 
Lavoie Laboratories, Long Branch. N. J. * 1.ink, F. M., 125 W. 17 St., N. Y. C. * Measurements Corp., Boonton. N. J. 
North Amer. Philips Co., Inc., 419 

Fourth Ave., N. Y. C. 

FREQUENCY STANDARDS, 
Primary 

General Radio I'o. . Cambridge, Mass. 

FREQUENCY STANDARDS, Quartz 
Secondary 

Garner Co., Fred E.. 43 E. Ohio St.. 
Chicago 

Hewlett -Packard Co., Palo Alto. Calif. 
Millen Mfg. Co., Inc., Malden, Mug. 

FUSES, Enclosed 
Dante Elec. Mfg. Co.. Bantam, Conn. 
Jefferson Elec. Co., Bellwood. Ill. 
Littlefuse, Inc., 4753 Ravenswood Av.. 

Chicago 

GEARS & PINIONS, Metal 
Continental- Diamond Fibre Co., New- 

ark. Del. 
Crowe Name Plate & Mfg. Co 3701 

Ravenswood Ave., Chicago 
Gear Specialties, Inc.. 2650 W. Moduli. 

Chicago 
Perkins Machine & Gear Co., Spring- 

field, Mass. 
Quaker City Gear Wks., Inc., N. Front 

St.. Phila. 
Thompson Clock Co.. Bristol, Conn. 

GEARS & PINIONS, Non - Metallic 
Brandywine Fibre Prods. Co.. Wilming- 

ton, Del. 
Formica Insulation Co., Cincinnati, O. 
Gear Specialties, Inc., 2650 W. Medal, 

Chicago * General Electric Co., Pittsfield, Mass. 
Mica Insulator Co., 196 Varlck St.. 

N. Y. C. 
National Vulcanized Fibre Co., Wil- 

mington, Del. 
Perkins Machine & Gear Co.. Spring - 

field, Mass. 
Richardson Co., Melrose Park, Ill. 
Spaulding Fibre Co.. Inc., 233 B'way, 

N. Y. C. 
Synthane Corp. Oaks. Pa. 
Taylor Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co.. Wil- 

mington, Del. 

GENERATORS, Electronic AC 
Communication Meas. Lab.. 118 Green- 

wich St., N. Y. C. 

GENERATORS, Gas Engine Driven 
Hunter -Hartman Corp, St. Louis, Mo. 
Kato Engineering Co., Mankato, Minn. 
Onan & Sons, Royaleton Ave., Minneap- 

olis. Minn. 
Pioneer Gen -E- Motor, 5841 W. Dickens 

Ave.. Chicago. III. 

GENERATORS, Hand Driven 
Burke Electric l'o., Erle. Pa. 
Carter Motor Co., 1608 Milwaukee. 

Chicago 
Chicago Tel. Supply Co., El kart. Ind. 

GENERATORS, Standard Signal 
Boonton Radio Corp.. Boonton. N. J. 
Ferris Instrument Co., Boonton N. J. 
General Radio Co.. Cambridge, Maas. 
Hewlett -Packard Co., Palo Alto Calif. * Measurements Corp., Boonton. I4. J. 

GENERATORS, Wind -Driven, 
Aircraft 

General Armature Corp.. Lock Haven. 
Pa. 

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

GREASE, for Electrical Contacts & 
Bearings 

Royal Engineering Co. (Royce Crewe). 
East Hanover. N. J. 
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These Facts We Know 
to be True .. 

Brush Spring for Aircraft Radio 
Dynamotor 

"Micro- Processed" for best com- 
bination of strength, electrical con- 

ductivity, and resistance to heat 

.t Design stress, 68,000 Ib. per sq. 

in. for service at 270 deg. F. 

Produced by the hundred thou- 
sand to tolerances of: t 002 in on outside or inside diameter 

We en brush pressure at specmRed corn. 

p d length. 

Calibrated Spring 
for Aircraft Instrument 

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

Design stress, 65,000 lb. per 
sq. in. 

Produced by the thousand 
to tolerances of: 

± .004 in. on free length 
± .001 in. on outside diameter 
I deg. on squareness of ends. 
± 0.6% deviation from standard 

deflection curve 
0.2% masimum drift, full load for 

24 hours 

Flexible Centering Ring 
Punched and formed while soft 

and ductile, then hardened to a ten- 
sile strength of 200,000 lb. per sq. in. 

"Micro- processed" 
by the thousands 
to hold center in 
plane of rim to 
within .005 in. 

February 1944 

TIESE three beryllium copper 

springs may well be considered "fussy" -yet 
they were produced in the quantities noted - 
by the saine production control routine used 

by Instrument Specialties Company on hum 

dreds of less rigid but nonetheless important 

spring jobs. 

These springs owe their success to "Micro -proc- 

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 arc 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, 

unproved performance and greater freedom 

of design when you use "Micro- processed" 

beryllium copper springs. You can prove these 

statements to your own satisfaction without 

obligation by sending samples or drawings to 

our engineering department. 0' INSTRUMENT SPECIALTIES CO., INC. 
DEPT. B. LITTLE FALLS, NEW JERSEY 

Illvdrorions Approcimolely Twice Ste 

'51C10 ea0C1111O' 
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HEADPHONES 
Brush Development Co., Cleveland, O. 
cannon Co., C. F., S ringwater, N. Y. 
Carron Mfg. Co., 415 S. Aberdeen. 

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

Conn. 
Consolidated Radio Prod. Co., W. Erie 

St., Chicago 
Elec. Ind. Mfg. Co., Red Bank, N. J. 
Kellogg Switchboard & Supply Co., 6650 

S. ('Icero Ave.. Chicago 
Murdock Mfg. Co., Chelsea. Maas. 
Permoilux Corp., W. Grand Ave., Chi- 

cago 
Telephonic(' Corp.. 350W. 31 St., N. Y. C. 
Trimm Radio Mtg. Co., 1770 W. Ber- 

(eau. Chicago 
* Universal Microphone Co., Inglewood, 

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

Chicago 

HORNS, Outdoor 
Graybar Elect. Co., Lexington Ave. at 

43 St.. N. Y. C. 
* Jensen Radio Mfg. Co., 8601 S. Laramie 

Ave.. Chicago 
Operadlo Mfg. Co.. St. ('harles. Ill. 
Oxford Tartak Radio Corp., 915 W. Van 

Bureo St., Chicago 
Racon Electric Co., 52 E. 19 St.. N. Y. C. 

* RCA Mfg. Co.. Camden, N. J. 
University Laboratories. 225 Varlck St.. 

N. Y. C. 

INDUCTION HEATING 
EQUIPMENT 

Induction Heating Corp., 389 Lafayette 
,4r.. N. Y. C. 

, prl high Frequency Labs.. 39 W. 60 
Y 

INDUCTORS, Transmitter 
* Barker & tIlllarnsun. I'pper Darby. Pa. 

INDUCTORS, Variable Tuning 
* Barker & Williamson, Upper Darby, Pa. 

INSTRUMENTS, Radio Laboratory 
Ballantine Laboratories. Inc.. Boonton. 

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

* General Electric Co., Schenectady N. Y. 
General Radio Co.. Cambridge. glass. 
Hewlett Packard Co.. Palo Alto, ('alit. 

* Measurements Corp.. Boonton. N. J. 

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

America Lava Corp.. Chattanooga. Tenn. 
Corning Glees Works, Corning N. Y. 
Electronic Mechanics. Inc.. Clifton. N.J. 
Isolantlte, Ise., Belleville, N. S. 
Johnson Co.. E. F., Waseca. Minn. 
Lapp Insulator Co., Inc.. Leroy, N. Y. 
Locke Insulator Co.. Baltimore. Md. 
Millen Mfg. Co.. Malden, Mass. 

* National Co.. Inc.. Malden. Maas. 

IRON CORES, Powdered 
Aladdin audio Industries, Inc., 501 W. 

36 St., Chicago 
Crowley & Co.. Henry, W. Orange. N. J. 
Ferrooart Corp. of Amer., Hastings -on- 

Hudaoa, N. Y. 
Genl. Aniline Wks., 435 Hudson St., 

N. Y. C. 
Gibson Elec. Co., Pittsburgh, Pa. 
Magner Mfg. Co., Inc., 444 Madison 

Ave., N. Y. C. 
Mallory & Ce., P. R., Indianapolis, Ind. 
Pyroferrlo Co., 175 Varlck St., N. Y. C. 
Staekpole Carbon Co., St. Marys, Pa. 
Western Electric Co., 195 Broadway. 

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

IRONS, Soldering 
Acme Electric (Heating Co., 1217 Wash- 

ington St.. Boston 
Amer. Electrical Heater ('o., 6110 Came 

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

Ave.. Chicago 
* Electric Soldering Iron Co., Deep River. 

Conn. 
* General Electric ('o.. Schenectady, N. Y. 

Hexacon Elec. ('o.. Roselle Park, N. J. 
Vasco Electrical Mfg. Co., 4116 Avalon 

Blvd.. Los Angeles 
Vulcan Electric C'o., Lynn, Maas. 

JACKS, Telephone 
Alden Prods. Co., Brockton, Mus. 
Amer. Molded Prods. Co., 1753 N. 

Honore St.. Chicago 
Chicago Tel. Supply Co., Elkhart, Ind. 

* Guardian Elm. Mfg. Co.. 1827 W. Wal- 
nut St. Chicago 

Insuline Corp. of Amer., L. I. C., N. Y. 
Johnson, E. F., Waseca, Minn. 
Jones. Howard B.. 2300 Wabansla Ave., 

Chicago 
Mallory & ('e., Inc.. P. R., Indianapolis, 

Ind. 
Mangold Radio Pta. & Stamping Co., 

6300 Shelbourne St., Philadelphia 
Molded Imulation Co.. Germantown, 

Pa. * Universal Microphone Co., Inglewood, 
Calif. 

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

KEYS, Telegraph 
# Amer. Radio Hardware Co Inc., 476 

Broadway, N. Y. C. 
Bunnell & Co., J. H., 215 Fulton St., N.Y.C. 
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Moesman, Inc.. Donald P.', 6133 N. 
Northwest Hy.. Chicago 

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

Signal Electric Mfg. Co., Menominee, 
Mich. 

Telegraph App. ('o., 325 W. Huron St., 
Chicago 

Telephonics Corp., 350 W. 31 St., N. Y. C. 
Winslow Co., Inc., Liberty St., Newark, 

N. J. 

KNOBS, Radio 8, Instrument 
Alden Prods. Co.. Brockton, Alass. 
American Insulator Corp.. New Free- 

dom, Pa. 
Chicago Molded Prods. Corp., 1025 N. 

Kolmar, Chicago 
General Radio Co., Cambridge, Mass. 
Gita Molding Corp., 4600 Huron St., 

Chicago 
Imperial Molded Prods. Corp., 2921 W. 

Harrison, Chicago 
Kurtz Kasch. Inc., Dayton, O. 
Mallory & Co., Inc., P. R., Indianapolis, 

Lod. 
Millen Mfg. Co., James, Malden. Maas. k Nat'l Co., Inc.. Malden, Man.(. 

* Radio City Products Co., 127 W. 26 St.. 
N. Y. C. 

*Rogan Bros., 2001 S. Michigan, Chicago 

LABELS, Removable 
Avery Adhesives. 451 3rd St., Los An- 

geles 

LABELS, Stick -to -Metal 
Ever Ready Label Corp.. E. 25th St.. N.Y.('. 
Tablet & Ticket Co., 1021 W. Adams St.. 

Chicago 

LABORATORIES, Electronic 
* Browning Labri.. Inc.. WInche: ter. \lass. 
* Electronic Corp. of Amer., 45 W. Ir St., 

Hazeltine Electronics Corp., 1775 
H'way, N. Y. C. 

Sherron Metallic Corp., Flushing Ave.. 
Brooklyn, N. Y. 

LYorner Electronic Devices, 848 N. Noble 
St., Chicago, 22 

LACQUERS, Wood & Metal Finish 
Sullivan Varnish Co., 410 N. Dart St., 

Chicago 22 

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

LUGS, Soldering 
Burndy Engineering Co.. 459 E. 133rd St., N. Y. C. 
(.'Inch Mfg. Corp.. W. Van Buren St., 

Chicago 
Dante Klee. Mfg. Co.. Bantam, Conn. 
Ideal Commutator Dresser Co.. Syca- 

more. III. 
Ilsco Copper Tube & Prods., Inc., Sta- 

tion M, Cincinnati 
Krueger & Hudepohl, Third & Vine. 

Cincinnati, O. 
Patton- Mac(uyer Co., 17 Virginia Av.. 
Sherman Mfg. R. Co.i, Battle ('reek, Mich. 
Zierlck Mfg. Co., 385 Girard Ave.. 

Bronx, N. Y. C. 

LUGS, Solderlass 
Aircraft Marine Prod.. Inc., liarrLsburg. 

Pa. 
Burndy Eng. Co., 107 Eastern Blvd.. 

N. Y. C. 

MACHINES, Impregnating 
Stokes Machine Co., F. J., Phila., Pa. 

MACHINES, Screwdriving 
Detroit Power Screwdriver Co., Detroit, 

Mich. 
Stanley Tool Div. of the Stanley Works. 

New Britain, (`ono, 

MAGNETS, Permanent 
Arnold Engineering Co., 147 E. Ontario St., l'blcago 11 

* General Elec. Co., Schenectady, N. Y. Indiana Steel Prod. t 'o., 8 N. Michigan 
Ave., Chicago, III. 

Thomas & Skinner Steel Prod. Co., Indl- 
anapolis, Ind. 

MAIL ORDER SUPPLY HOUSES 
Allied Radio Corp.. 901 W. Jackson Blvd., Chicago 

* Burstein- Applebee Co.. Kansas City, 
Mo. 

Harrison Radio Corp., 12 W. B'way, 
N. Y. C. 

* Lafayette Radio Corp., 901 W. Jackson Blvd., Chicago 
Radio Wire Television Co., 100 Sixth 

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

MARKERS, Wire Identification 
Brand & ( 'o.. Wm., 276 4th Ave., N. Y. C. 
Irvington Varnish & Ins. Co., Irvington, 

N, J. 
Minn. Mining Co., 155 Sixth Ave.. 

N. Y. C. 
Ntl. Varnished Prod. Corp., Wood- 

bridge, N. J. 

MARKING MACHINES, Letters, 
Numbers 
Marken Machine Co., Keene. N. H. 

METAL, Thermostatic 
Baker & Co., 113 Astor, Newark, N. J. 
C. S. Bralnin Co., 20 VanDam N. Y. C. 
Callite Tungsten Corp.. Union City. 

X. J. 
Chace Co.. W. M.. Detroit, Mich. 
Metals & Controls Corp., Attleboro, 

Mass. 
Wilson ('o., H. A.. 105 Chestnut, New- 

ark, N. J. 

METERS, Ammeters, Voltmeters, 
Small Nine! 

Cambridge Inst. ('o., Grand Central 
Terminal, N. Y. C. 

I)e Jur -Amsco Corp., Shelton, Cono. * General Electric Co., Bridgeport, Conn. 
Hickok Elec. Inst. Co., Cleveland, O. 
Hoyt Elec. Inst. Works, Boston, Maas. 
McClintock Co., O. lt., Minneapolis, 

Minn. 
Readrlte Meter Works, Bluffton. O. 
Roller Smith Co.. Bethlehem. Pa. 

*Simpson Elec. Co., 5218 W. Kinzie. 
( 'hicago 

* Triplett Elec. Inst. Co., Bluffton. O. 
Westinghouse Elec. & Mfg. Co., E. Pltta- 

burgh, Pa. 
Weston Elec. Inst. Corp., Newark, N. J. 
Wheelco Inst. Co.. 847 W. Harrison St., 

Chicago 

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

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

N. J. 
Ferris Instrument Corp., Boonton, N. J. 
General Radio Co., Cambridge, Mass. 
Hewlett- Packard Co., Palo Alto, Calif. 

* Measurements Corp.. Boonton. N. J. * Radio City Products Co., 127 W. 26 St., 
N. Y. C. 

METERS, Vibrating Reed 
Biddle. James G.. 1211 Arch St., Phila. 
J -B -T Instruments, Inc.. New Haven 8, ('onn. 
Triplett Elec. Inst. Co., Bluffton, O. 

MICA 
Brand & Co., Wm., 276 Fourth Av.. 

N. Y. C. 
Ford Radio & Mica Corp., 538 83rd St., 

Hklyn, N. Y. 
Insulation Mfgrs. Corp.. 565 W. Wash. 

Blvd., ('hlcago 
Macallen Co.. Boston, Maas. 
Mica Insulator Corp., 196 Varlck, 

N. Y. C. 
Mitchell -Rand wulatlon Co., 51 Mur- 

ray St., N. Y. C. 
New England Mica Co., Waltham, Maas. 
Richardson Co.. Melrose Park, Ill. . 

MICROPHONES 
Allier. Microphone Co., 101.5 Western 

Av., 1.os Angeles 
Amperite Co., 561 B'way. N. Y. C. Astatic Corp Youngstown, O. 
Brush Development Co.. Cleveland, O. 
Electro Voice Mtg. Co., South Bend. Ind. 
Kellogg Switchboard & Supply Co.. 

6650 S. Cicero, Chicago 
Radio Speakers. Inc., 221 E. Cullerton, 

Chicago 
Phllmore Mfg. Co.. 113 University Pl.. 

N. Y. C. 
Permotlux Corp., 4916 W. Grand Av., 

Chicago 
Rowe Industries, Inc., Toledo, O. 
Shure Bros.. 225 W. Huron St.. Chicago 
Telephonlce Corp, 350 W. 31 St.. N.Y. C. 
Turner I'o.. t'edar Rapids, Ia. 

* Universal Microphone Co.. Inglewood, 
Cal. 

MONITORS, Frequency 
* General Electric Co., Schenectady, N. Y. 

General Radio C'o., Cambridge. Mass. 
* RCA Mfg. Co., Camden, N. J. 

MOTOR -GENERATORS, Dynamo - 
tors, Rotary Converters 

Alliance Mfg. Co.. Alliance, O. 
Air-Way Mfg. ('o., Toledo. O. 
Beadle, Red Bank, N. J. 
Black & Decker Mfg. Co., Towson, Md. 
Bodine Elec. Co.. 2282 W. Ohio Chicago 
Carter Motor Co.. 1608 Milwaukee, 

Chicago 
Clements Mfg. Co.. Chicago, Ill. 
Continental Electric Co.. Newark N. J. 
Delco Appliance, Rochester. N. Y. 
Diehl Mfg. lizabethport, N. J. 
Dorm eyer Co., 

Co., 
Chicago, Ill. 

Eclipse Aviation, Bendix. N. J. * Elcer, Inc.. 1080 W. Adams, Chicago 

MOTOR -GENERATORS 
* Elcor, Inc., 1060 W. Adams , Chicago 

Electric Indicator Co.. Stamford, Cono. 
Electric Motors Corp., Racine, WIa. 
Electric Specialty Co.. Stamford, Conn. 
Electrolux Corp., Old Greenwich, Conn. 
Eureka Vacuum Cleaner, Detroit, Mich. 
General Armature Corp., Lock Haven, 

Pa. 
* General Electric Co.. Schenectady, N. Y. 

Jeanette Mfg. Co., 558 W. Monroe, 
Chicago 

Knapp-Monarch St. Louis, Mo. 
Leland Electric t'o., Dayton. O. 
Ohio Electric Co.. 74 Trinity PI., N. Y. C. 
Pioneer Geta-E-Motor, 5841 W. Dickens 

Av.. Chicago 
Redmond Co., A. G., Owosso, Mich. 
Russell Co., Chicago. Ill. 
Small Motors. Inc., 1308 Elston Ave.. 

Chicago 

Webster Co.. t 'hicago, Ill. 
Webster Products. 3825 Armitage Ave.. 

Chicago 
Westinghouse Elect. Mfg. Co., Lima, O. * Wincharger Corp.. Sioux City, Iowa 

MOTORS, Very Small Types 
Kollsman Instrument Div., Elmhurst, 

Long Island. N. Y. t'tah Radio Prod. Co.. 842 Orleans St.. 
Chicago 

MOUNTINGS, Shock Absorbing 
Lord Mfg. Co.. Erie, Pa. 
Pierce- Roberta Co.. Trenton, N. J. 
U.S. Rubber Co., 1230 -6th Ave., N.Y.C. 

MYCALEX 
Colonial Kolonite Co., 2212 W. Armitage 

Ave., Chicago 
* General Electric ('o , Schenectady. N. Y. Mycalex Corp. of Amer.. Clifton, N. J. Precision Fabricators, Inc.. Rochester, 

NAME PLATES, Etched Metal 
see ETCHING, Metal 

NAME PLATES, Plastic 
Crowe Name Plate A' Mfg. Co., 3700 

Ravenswood Ave., Chicago 
Hopp Prass, Inc.. 460 W. 34 St., N. Y. C. Parisian Novelty Co., 3502 S. Western 

Ave.. Chicago 

NICKEL, Sheet, Rod, Tubes 
Eaglet Metals Co., Seattle Wash, 
Pacific Metals Co., Ltd., 

Seattle, 
Francisco, 

Calif. 
Steel Sales Corp., 129 S. Jefferson St., 

('h lcago 
Tull Metal & Supply Co., J. M., Atlanta. 

Ga. 
Whitehead Metal Prod. Co., 303 W. 10th St., N. Y. ('. 
Williams and Co., Inc., Pittsburgh, Pa. 

NUTS, Self- locking 
Boots Aircraft Nut Corp., New Canaan. Conn. 
Elastic Stop Nut Corp., Union, N. J. Palaut Co., Inc.. Irvington. N. J. Standard Pressed Steel Co., Jenkintown, 

Pa. 

OSCILLATORS, AF 
General Radio Co.. Cambridge. MOM. Ilewlett- Packard Co.. Palo Alto, Calif. 
Jackson Electrical Inst. Co., Dayton, O. 

OSCILLOSCOPES, Cathode Ray 
Du Mont Laboratories, Inc., Allen B.. 

Passaic. N. J. 
* General Electric Co.. Schenectady. N. Y. 

General Radio Co.. Cambridge. Maas. 
Millen Mfg, Co., Malden. Maas. 
Panoramic Radio corp., 24.2 W St.. 
Reiner Electronics Co., 152 N _., St.. N.Y.t'. 
RCA Mfg co., Inc., Camden. \ J. * Radio City Products (o.. In, .. 17 W. 

26 St.. N. Y. ('. 

OVENS, Industrial & Laboratory 
* General Elec. Co., Schenectady. N. Y. 

Trent Co.. Harold E., Philadelphia 

PANELS, Metal Etched 
(See Etching, Metal) 

PANELS, Phenolic, Cast without 
Molds 

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

See TUBES, Photo-Electric 

PILOT LIGHTS 
Alden Prods. Co.. Brockton. Mes. * Amer. Radio Hardware Co., Inc., 467 

B'way, N. Y. C. 
Dial Light Co. of Amer.,90 West, N. Y. C. 
Drake Mfg. Co.. 1713 W. Hubbard, 

Chicago 
General Control Co.. Cambridge, Mas. 
Gothard Mfg. Co., Sprlagield, Ill. 
Herzog Miniature Lamp Works, 12 -19 

Jackson Av., Long Island City, N.Y.C. 
Kirkland Co., H. R., Morristown, N. J. 
Mallory & Co., P. R., Indianapolis, Ind. 
"ICnal Indicator Corp., 140 Cedar St., 

PHOSPHOR BRONZE 
American Brasa Co., Waterbury, Conn. 
Bunting Braes & Bronze Co.. Toledo, O. 
Driver -Harris Co., Harrison. N. J. 
Phosphor Bronze Smelting Co., Phila- 

delphia 
Revere Copper & Brass, 230 Park Av.. 

N. Y. C. 
Seymour Mfg. Co., Seymour, Cono. 

PLASTICS, Cast without Melds 
Creative Plastics Corp., 963 Kent Ave., 

H'klyn, N. Y. 

PLASTICS, Extruded 
Blum & Co., Inc., Julius, 532 W. 22 St., 

N. Y. C. 
Brand & Co.. Wm., 276 4th Ave., N.Y. C. 
Extruded Plastics. Inc.. Norwalk. Conn. 
Industrial Synthetic Corp., Irvington. 

N. J. 
Irvington Varnish & Insulator Co., 

Irvington, N. J. 
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BEFORE 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 enables Simpson to 
build instruments of proven accuracy and stamina, at a rapid rate. Each 
one has a full bridge type movement with soft iron pole pieces. 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. 

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

Buy War Bonds and Stamps for Victory 
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PLASTIC SHEET, for Nome Plate. 
Mica Insulator Co. 200 Varlck St., 

N. Y. C. 

PLASTICS, In)edien Molded 
Ramier Co., Ltd., 2101 Bryant St.. 

San Francisco 
Tech -Art Plastics. 41 -01 36th Ave., 

Long Island City. N. Y. 
Universal Plastic. Corp.. New Bruns- 

wick. N. J. 

PLASTICS, Laminated erMolded 
Acadia Synthetic Prods., 4031 Ogden 

Av., Chicago 
Alden Prods. Co., Brockton, Maas. 
American Cyanamid Co., 30 Rockefeller 

Plaza. N. Y. C. 
American Insulator Corp., New Free- 

dom, Pa. 
American Molded Prods. Co., 1753 N. 

Honore, Chicago 
Auburn Button Works, Auburn. N. Y. 
Barber -Colman Co., Rockford. In. 
Brandywine Fibre Prods. Co.. Wilming- 

ton, Del. 
Brlihart Co., Arnold. Great Neck, N. Y. 
Catalln Corp., 1 Park Av.. N. Y. C. 
Celanese Celluloid Corp.. 180 Madison 

Av.. N. Y. C. 
Chicago Molded Prods. Corp.. 1024 N. 

Kolmar, Chicago 
Continental -Diamond Fibre Co., New- 

ark, Del. 
Creative Plastics Corp., 963 Kent Ave., 

B'klyn, N. Y. 
Dow chemical Co., Midland. Mich. 
Durez Plastics & Chemicals, Inc., N. 

Tonawanda, N. Y. 
Extruded Plastics, Inc.. Norwalk, Cono. 
Formica Insulation Co., Cincinnati, O. * General Electric Co., Plastics Dept., 

Pittsfield, Maas. 
General Industries Co.. Elyria, O. 
Cite Molding Corp., 4600 Huron St., 

Chicago 
Imperial Molded Prods. Co.. 2921 W. 

Harrison, Chicago 
Industrial Molded Prods. Co., 2035 

Charleston, Chicago 
Kurz -Kasch. Inc., Dayton, O. 
Macalien Co.. Boston. Mane. 
Mica Insulator Co., 196 Varick, N. Y. C. 
Monsanto Chemical Co., Springfield. 

Maas. 
National Vulcanized Fibre Co., Wil- 

mington, Del. 
Northern Industrial Chemical Co., 

Boston, Maas. 
Printlold Corp., 93 Mercer St. Y. Y. C. * Radio City Products Co., 127 W. 26 St., 

N. Y. C. 
Renter Co.. Ltd.. 2101 Bryant St., Ban 

Francisco 
Richardson Co., Melrose Park. III. * Rogan Bros., 2000 B. Michigan Ave., 

Chicago 
Rohm & Haas Co., Philadelphia 
Spaulding Fibre Co., Inc., 233 B'way, 

N. Y. C. 
Stokes Rubber Co., Joseph, Trenton, 

N. J. 
Surprenant Elec. Ins. Co., Boeton 
Synthane Corp.. Oaks, Pa. 
Taylor Fibre rristown, Pa. 
Westinghouse 

Co., 
Flee. & Mtg. Co., E. 

Pittsburgh, Pa. 
Wilmington Fibre Specialty Co., Wil- 

mington, Del. 

PLASTICS, Materials 
Bakelite Corp., 30 E. 42 St., N. Y. C. 
Carbide & Carbon Chemicals Corp., 30 

E. 42 St.. N. Y. C. 

PLASTICS, Transparent 
Carbide & Carbon Chemicals Corp.. 30 

E. 42 St., N. Y. C. 
Celanese Celluloid Corp., 180 Madison 

Ave., N. Y. C. 
Dow Chemical Co., Midland, Mich. 
du Pont de Nemours & Co.. E. I., Arling- 

ton, N. J. 
Plat Corp., Hartford, Conn. 
Printlold Corp., 93 Mercier 8t., N. Y. C. 
Rohm & Hass Co., Washington Sq., 

Philadelphia 

PLATINO, Metal on Molded Parts 
Metaplast Corp.. 205 W. 19 St.. N. Y. C. 

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

N. Y. C. 
Birnbach Radio Co., 145 Hudson St., 

N. Y. C. 
Eastman Kodak Co., Rochester, N. Y. 
Eby, Inc., Hugh H.. Philadelphia. Pa. 
Franklin Mfg. Corp., 175 Varick St., 

N. Y. C. 
General Radio Co., Cambridge. Mar. 
Johnson Co., E. F., Waseca, Minn. 
Mallory & Co., Ins., P. R., Indianapolis, 

Ind. 
Cclnite Co.. Newtonville. Maas. 

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

Honore. Chicago 
Chicago Tel. Supply Co., Elkhart, Ind. 

*Guardian Elec. Mfg. Co., 1400 W. Wash. 
Blvd. Chicago 

Insulin Corp. of Amer., L. I. City. N. Y. 
Johnson Co., E. F., Waseca, Minn. 
Jones, H. B., 2300 Wabansia, Chicago 
Mallory & Co., Inc., P. R.. Indianapolis, 

Ind. 
Remier Co., Ltd., Bryant St., San Fran- 

cisco 
Tray -Lee Karenola Corp., 1030 W. Van 

Buren St., Chicago 7 * Universal Microphone Co., Ltd., Ingle- 
wood, Calif. 

Utah Radio Prod.. Orleans St., Chicago. 
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PLYWOOD, Metal Faced 
Haskellte Mfg. Corp., 208 W. Washing. 

ton St., Chicago 

RACKS, Standard Aircraft Types 
Dale, Radio, Kokomo. Ind. 

RACKS & PANELS, Metal 
See STAMPINGS. Metal 

RADIO RECEIVERS & TRANS- 
MITTERS 

Abbott Instrument. Inc., 8 W. 18 St., 
N. Y. C.3 

Aircraft Accessories corp.. Funston Rd., 
Kansas ('Pty, hang. 

Aircraft Radio Corp., Boonton' N. J. 
Aircraft Radio Equip. Corp., 6244 Les. 

Ave., Hollywood Calif. 
Air Communications, Inc., 2233 Grant 

Ave., Kansas City, Mo. 
Air King Products Co., 1523 63rd Ave., 

Brooklyn, N. Y. 
Alplano & Marine Inst., Inc., Clearfield. 

Andrea Radio Corp., 43 -20 34th St.. 
Long Island City, N. Y. 

Ampler Engineering, Inc.. New Castle, 
Ind. 

Arnessen Electric Co.. 116 Broad St., 
N. Y. C. 

Automatic Radio Mfg. Co., 122 Brook- 
line Ave., Boston, Mass. 

Bassett, Inc., Rex Ft. Lauderdale. Fla. 
Belmont Radio Corp., 5921 Dickens 

Ave., Chicago 
Bend's Radio, Div. of Bendix Aviation 

altimore, Md. 
Berger 

Corp., 
Electronics, 109 -01 72nd Rd., 

Forrest Hills, N. Y. 
Boas Co., The W. W., Dayton O. * Browning Laboratories, Inc., Winchester, 

Mass. 
Bunnell & Co., J. H., 215 Fulton St., 

N. Y. C. 
Burnett Radio Lab.. 4814 Idaho St.. 

San Diego, Calif. 
Colonial Radio Corp.. Rano St., Buffalo. 

N. Y. 
Communications Co., Inc., Coral Gables. 

Fla. 
Conn. Tel. & Elec. Co., Meriden. Coon. 
Continental Radio & Telev. Corp., 3800 

W. Cortland St., Chicago 
Cover Dual Signal Systems, Inc., 125 W. 

Hubbard St.. Chicago 
Crosby Radio Corp., Cincinnati, O. 
de Forest Labe. Lee, 5106 Wilshire 

Blvd.. Los Angeles 
Delco Radio, Kokomo. Ind. 
Detroia Corp., 1501 Beard Ave., Detroit, 

Mich. 
De Wald Radio Mtg. Corp., 436 Lafay- 

ette St.. N. Y. C. 
Dictaphone Corp., 420 Lexington Ave., 

N. Y. C. 
Echophone Radio Co., 201 E. 26 St., 

Chicago 
Eckstein Radio & Telev. nc., 1400 

Harmon Pl., Minneapolis, 
Co., 

í\5in. 
Electrical Ind. Mfg. Co., Red Bank, 

N.J. 
Elect. Research Lab., Inc.. Evanston. 

III. 

Electronic Communications Co., 36 
N. W. B'way, Portland, Ore. * Electronic Corp. of Amer., 45 W. 18 St., 
N. Y. C. 

Electronic Specialty Co., Glendale, Calif. 
Emerson Radio & Phone Corp., 111 

8th Ave.. N. Y. C. 
E.rco Radio Labs., Inc., Hempstead, 

N. Y. 
Espey Mfg, Co., Inc., 305 E. 63 St., 

N. Y. C. 
Fada Radio & Elec. Corp. 30-20 Thom- 

son Ave., Long Island City, N. Y. 
Federal Electronics Div., 209 Steuben 

St., 11'klyn, N. Y. 
Federal Tel. & Radio Corp., Newark, 

N. J. 
Finch Telecommunications, Inc.. Pas- 

saic, N. J. 
Maher Research Lab., Palo Alto, Calif. 
Freed Radio Corp.. 200 Hudson St., 

N, Y. C. * Galvin Mfg. Corp., 4545 Augusta Blvd., 
Chicago 

Garod Radio Corp., 70 Washington St., 
B'klyn, N. Y. 

Gates Radio & Supply Co., Quincy, Ill. 
General Communication Co., 681 Beacon 

St., Boston, Mass. * General Electric Co., Schenectady, N. Y. 
General Telev. & Radio Corp., 1240 N. 

Homan Ave., Chicago 
Gibbs & l'o., Thomas B.. Delavan, Wis. 
Gilfillen Bros.. Inc. 1815 Venice Blvd., 

Loe Angeles, Calif. 
Girder Corp., Louisville. Ky. 
Gray Mfg. Co., Hartford, Conn. 
Gray Radio Co., West Palm Beach, Fla. 
Grenby Mfg. Co. Plainville, Conn. 
Guided Radio Corp., 161 6th Ave.. 

N. Y. C. 
Hadley Co., R. M., 707 E. 61 St., Loe 

Angeles * Hanllccraafters Co., 2611 Indiana Ave., 

Haistead Traffic Com. Corp., 155 E. 44 
St.. N. Y. C. 

Hamilton Radio Corp., 510 Sixth Ave., 
N. Y. C. * Hammariund Mfg. Co., 460 W. 34th St.. 
N. Y. C. 

Harrel, D. H. 1527 E. 74 PI., Chicago 
Harvey Machine Co., Inc.. 6200 Avalon 

Blvd., Los Angeles * Harvey Radio Labs. Inc.. Cambridge, 
Mass. 

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

Hazeltine Electronics Corp.. Great Neck, 
N. Y. 

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

Hollywood Electronics Co., 800 Sunset 
Blvd.. Loe Angeles 

Horn) Signal Mfg. Co., 310 Hudson St.. 
N. Y. C. 

Howard Radio Co.. 1731 Belmont Ave., 
Chicago 

Hudson American Corp., 02 W. 47 St., 
N. Y. C. 

Jefferson, Inc.. Ray, Freeport, N. Y. 
Jefferson -Travis Radio Mfg. Corp.. 245 

E23 St.. N. Y. C. 
Estadio Corp 1400 Harmon PI.. Mln- 

neapolis, Minn. 
Kemilte Labe., 1809 N. Ashland Ave., 

Chicago 
Lear Avis. Inc.. Piqua, O. 
Lewyt Corp., 60 B'way B'klyn, N. Y. * Link. F. M. 125 W. 17 St., N. Y. C. 
Machiett Labs Inc., Springdale, Conn. 
Magnavox o.. Indianapolis. Ind. 
Majestic Radio & Tel. Corp.. 2600 W. 50 

St., Chicago 
McElroy Mfg. Corp., Brookline Ave.. 

Boston 
Megard Corp., 381 W. 38 St., Los An- 

geles. Calif. 
Midwest Radio Corp., Cincinnati, O. 
Millen Mfg. Co., Inc., Maiden, Mass. * National Co., Inc., Malden, Maas. 
Nohlltt -Sparks Ind. Too.. Columbus. Ind. 
North Amer. Philips Co., 100 E. 42 St., 

N. Y. C. 
Operadio Mfg. Co. St. Chaffee, Ill. 
Panoramic Radio Corp., 245 W. 55 St., 

N. Y. C. 19 
Philco Corp., Tioga & C Ste., Philadel- 

phia. Pa. 
Philharmonic Radio Corp., 216 Williams 

St., N. Y. C. 
Pierson- DeLane, Inc., 2345 W. Wash- 

ington Blvd.. Los Angeles 
Pilot Radio Corp., Long island ('Pty. 

N. Y. 
Powers Electronic & Communication 

Co. Glen Cove, N. Y. 
Precision Tube Co., 3828 Terrace St.. 

Phila. 28 
Press Wireless. Inc., 1475 B'way, 

N. Y. C. * Radio Corp. of Amer.. Camden. N. J. 
Radio Craftsmen. 1340 S. Mich. Ave.. 

Chicago * Radio Engineering Labe., Long Island 
City. N. Y. 

Radio Frequency Labs.. Inc.. Boonton. 
N. J. 

Radio Mfg. Engineers, Inc., Peoria. Ill. 
Radlomarine Corp. of Amer., 75 Varick 

St.. N. Y. C. 
Radio Receptor Co., Inc., 251 W. 17 St., 

N. Y. C. 
Radio Transceiver Labs.. 86-27 115th 

St., Richmond Hill, L. I. 
Richardson -Alien Corp.. 15 W. 20 St.. 

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

Phila. 
Rauland Corn. Chicago, III. 
Sanborn Co., Cambridge 39 Maas. 
Schuttlg & Co., 9th & Kearny Sta., 

Washington, D. C. 
Scott Radio Labs, Inc., 4450 Ravens- 

wood Ave., Chicago 
SeeSburg Corp.. J. P.. 1500 N. Dayton 

Sentinel Radio Corp., Evanston. LU. 
Setchell- Carlson, Inc., 2233 University 

Ave., St. Paul, Minn. 
Smith Co., Maxwell 1027 N. Highland 

Ave., Hollywood Calif. 
Sonora Radio & Tetley. Corp., 325 N. 

I1oyne Ave., Chicago 
Sparks- Withincton Co., Jackson, Mich. 
Sperry Gyroscope Co., Garden City, 

N.Y. 
Sperti. Inc.. Cincinnati, O. 
Stewart- Warner Corp., 1826 Diversey 

Pkwy., Chicago 
Stromberg- Carlson Co., Rochester. N. Y. 
Templeton Radio Co., Mystic Conn. 
Transmitter Equip. Mfg. Co., x345 Hud- 

son St., N. Y. C. 
Trebor Radio Co., Pasadena, Calif. 
Troy Radio & Telev. Co.. 1144 8. Olive 

St.. Los Angeles, Calif. 
Warwick Mfg. Corp.. 4640 W. Harrison 

St., Chicago 
Watterson Radio Mfg. Co.. 2608 Ross 

Ave., Dallas, Tex. 
Waugh Laboratories, 420 Lexington 

Ave., N. Y. C. 
Western Electric Co., 195 B'way, 

N. Y. C. 
Westinghouse Elec. & Mfg. Co., Wilkens 

Ave., Baltimore, Md. 
Wilcox Electric Co., 14th & Chestnut 

Sta., Kansas City. Mo. 
Zenith Radio Corp., 6001 Dickens Ave.. 

( 'hiraco. III. 

RECTIFIERS, Current 
Benwood Linze Co., St. Louis. Mo. 
Continental Elec. Co., 903 Merchandise 

Mart, Chicago 
Electronics Labs., Indianapolis, Ind. 
Fannies! Metallurgical Corp., N. Chi- 

cago. 111. * General Electric Co., Bridgeport. Conn. 
Green Elect. Co., Inc., 130 Cedar St., 

N. Y. C. 
International Tel. & Radio Mfg. Corp., 

E. Newark, N. J. 
Mallory & Co., P. R., Indianapolis. Ind. 
Nothelfer Winding Labe., Trenton. N. J. 
Selenium Corp. of Amer., 1800 W. Pico 

Blvd., Los Angeles 
United Clnephone Corp.. Torrington, 

Conn. 
Westinghouse Elec. & Mfg. Co., E. 

Pittsburgh. Pa. 

RECTIFIERS, Instrument & R4ilay 
Selenium Corp. of Amer., 1800 W. Pico 

Blvd.. Los Angeles 

REGULATORS, Temperature 
Allen -Bradley Co., Milwaukee, Wts. 
Dunn, Inc., Struthers, 1321 Cherry. 

Philadelphia 
Fenwal Ina., Ashland, Mass. 

*General Electric Co.. Schenectady, N. Y. 

Mercold Corp., 4217 Belmont, Chicago 
Minneapolis- Honeywell Regulator, Min- 

neapolis. Minn. 
Spencer Thermostat Co., Attleboro, 
Mass. 

REGULATORS, Voltage 
Acme Elec & Mtg. Co.. Cuba, N. Y. 
Amperite Co., 561 Broadway, N. Y. C. 
Ferranti Elec., Inc.. 30 Rockefeller 

Plaza, N. Y. C. * General Elec. Co., Schenectady. N. Y. 
Sola Electric Co.. 2525 Clybourn Av.. 

Chicago * United Transformer Corp., 150 Varick 
Bt., N. Y. C. 

Adams & Westlake Co., Elkhart, Ind. 
H -B Electric Co., 6122 N. 21 St., 

Phila. 

RELAYS, Small Switching 
Allied Control Co.. Inc., 223 Fulton St., 

N. Y. C. 
Amperite Co., 561 Broadway. N. Y. C. 
Birtoher 5087 Huntington Dr.. 

Los Angeles 
Corp., 

2 
Electrical Prod. Supply Co., 1140 Venice 

Blvd.. Los Angeles 15 
O -M Laboratories. Inc., 4313 N. Knox 

Ave.. Chicago 
*Guardian Elec. Co.. 1400 W. Wash. 

Blvd., Chicago 
Potter & Brumfield Co., Princeton, Ind. 
Sigma Instruments, Inc.. 76 Freeport 

St., Boeton, Mass. 
Struthers Dunn, Inc., 1326 Cherry St.. 

Philadel ph la 
Ward - Leonard Elec. Co Mt. Vernon, 

N. Y. 

RELAYS, Small Telephone Type 
Allied Control Co., 2 E. End Ave.. 

N. Y. C. 
Amer. Automatic Elect. Sales Co., 1033 

W. Van Buren St., Chicago 
Clare & Co.. C. P.. 4719 W. Sunnyslde 

Ave., Chicago 
*Guardian Elec. Co., 1400 W. Wash. 

Blvd., Chicago 
Wick Organ Co., Highland. Ili. 

RELAYS, Stepping 
Advance Elect. Co.. 1260 -A W. 2nd St.. 

Loe Angeles 
Automatic Elect. Co., 1032 W. Van 

Buren St., Chicago 
Autocall Co.. Shelby, O. * Guardian Elect. Mtg. Co., 1620 W. Wal- 

nut St. Chicago 
Presto Elect. Co., N. Y. Ave.. Union 

City. N. J. 
Struthers Dunn, Inc., Arch St., Phila. 

RELAYS, Time Delay 
Amperite Co.. 561 Broadway. N. Y. C. 
Haydon Mtg. Co.. Inc.. Forestville, 

Conn. 
H -B Electric Co., 6122 N. 21 St.. 

Phl la. 
Industrial Timer Corp.. ewark N. J. 
Sangamo Klee. Co., Springfield, hl. 
Ward -Leonard Elec. Co.. Mt. Vernon, 

N. Y. 

RELAY TESTERS, Vibration 
Korman Electric Co., Inc., 3030 North- 

ern Blvd.. L. I. City, N. Y. 

RESISTORS, Fixed 
Acme Elec. Heating Co.. Boston, Mass. * Aerovox Corp.. New Bedford, Mans. 
Allen -Bradley Co., Milwaukee. Wis. 
Atlas Resistor Co., 423 Broome St.. 

N. Y. C. 
Carborundum Co., Niagara Falls. N. Y. 
Ceetralab, Milwaukee, Wisconsin 
Claroetat Mfg. Co.. Brooklyn, N. Y. 
Cont'1 Carbon. Inc.. Cleveland, O. 
Daven Co., 158 Summit St., Newark. 

N. J. 
Dixon Crucible Co., Jersey City, N. J. 
Erie Resistor Corp., Erie, Pa. 
Globar Div. Carborundum Co., Niagara 

Falls. N. Y. 
Hardwick, Hindle. Inc.. Newark, N. J. 
Instrument Resistors Co., Little Fails, 

N. J. 
Intern'I Resistance Co., Philadelphia 
Lectrohm, Inc., Cicero, Ill. 
Mallory & Co., Inc., P. R., Indianapolis, 

Ind. * Ohmite tg. Co., 4835 W. Flournoy, 
Chicago 

Sensitive Research Inst., Corp., 4545 
Bronx Blvd., N. Y. C. 

Shalleroes Mfg. Co.. Collingdale, Pa. 
Speer Resistor Corp., St. Marys, Pa. 
Sprague Specialties Co., N. Adams, 

Mass. 
Starkpole Carbon Co.. St. Marys, Pa. 
Utah Radio Prod. Co., 842 Orleans St.. 

Chicago 
Ward -Leonard Elec. Co., Mt. Vernon. 

N. Y. 
White Dental Mfg. Co., 10 E. 40th St.. 

N. Y. C. 
Wirt Co., Germantown. Pa. 

RESISTORS, Fixed Precision 
Instrument Resistors, Inc.. Little Falls, 

N. J. 
Intern'I Resistance Co., Philadelphia * Ohmite Mfg. Co., 4835 Flournoy St., 

Chicago 
Shallcrxss Mfg. Cu.. Collingdale, Pa. 

RESISTORS, Flexible 
Ciarostat Mtg. Co., Inc., Brooklyn. N. Y. 

RESISTORS, Variable Laboratory 
Type 

Riddle Co.. J. G., 1211 Arch St.. Phila. 
Sticht Co., Inc., H. H., 27 Park Pl.. 

N. Y. C. 
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Your 'Answer Book" to Resistance Problems 
Electronic Engineers everywhere have been using Ohmite Catalog "40" 
as their guide -book on resistance problems. They have found it an 

indispensable source of information. Its 96 pages are packed full of 
helpful engineering data, dimensional drawings, useful reference tables, 
charts, and a manual of resistance measurements. Catalog "40" gives 

details on the wide range of Ohmite types and sizes in resistors, rheostats 
chokes, tap switches and attenuators ...both stock and special units... 
for all types of applications in the Armed Forces and in Industry. 
Catalog "40" explains how to select the right units for each need. It 
can help you in designing new devices for a new tomorrow. 
Ohmite Engineers are glad to work with you. 

OHMITE MANUFACTURING COMPANY 
4853 Flournoy Street. Chicago 44, Illinois 

. 
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Adduced od 
"MERIT" 

N[QaILd 

9üce Radio Pantd 
. 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 
manufacturing unit of skilled 
radio engineers, experienced 
precision workmen and 
skilled operators with the 
most modern equipment. 
MERIT quickly established 
its ability to understand 
difficult requirements, quote 
intelligently 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 19'14 

MERIT COIL & TRANSFORMER CORP. 

311 North Desplaines St. CHICAGO 6, ILL. 

Make Plans Note .a 
for the coming PLASTIC ERA 

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 A CHICAGO, ILLINOIS 
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RESISTORS, Variable 
* Aerovox Corp., New Bedford. Mass. 

Allen -Bradley Co., Milwaukee. Wis. 
Amer. Instrument Co., Silver Spring, 

Md. 
Atlas Resistor Co.. N. Y. C. 
Biddle Co., James G., Arch St.. Phila., 

Pa. 
Centralab, Milwaukee. Wis. 
Chicago Tel. Supply Co., Elkhart, Ind. 
Cinema Eng. Co., Burbank, Cal. 
Claroetat Mfg. Co., Brooklyn, N. Y. 
Cutler- Hammer, Inc., Milwaukee, Wis. 
DeJur Amsco Corp Shelton. Conn. 
Electro Motive Mfg. Co., Willimantic. 

Conn. 
General Radio Co., Cambridge, Mass. 
O -M Labe.. Inc.. Chicago. Ill. 
Hardwick, Hindle. Inc.. Newark. N. J. 
Instrument Resiators, Inc., Little Falls. 

N. J. 
Intern'I Resistance Co.. Philadelphia 
Kellogg Switchboard & Sup. Co., 6650 

S. Cicero Ave., Chicago 
Lectrohm, Inc., 5125 W. 25 St., Cicero. 

Hl. 
Mallory & Co., P. R.. Indianapolis, Ind. 
Ohio Carbon Co.. Cleveland. Ohio 
Ohmite Mfg. Co., 4835 W. Flournoy St., 

Chicago 
Shallcross Mtg. Co., Collingdale, Pa. 
Stackpoie Carbon Co., St. Marys. Pa. 
Ptah Radio Prods. Co., 820 Orleans St.. 

Chicago 
Ward -Leonard Elec. Co.. Mt. Vernon. 

N. Y. 
Wirt Co., Germantown, Pa. 

RESISTORS, Variable, Ceramic 
Base 

Hardwick, Hindle, Inc.. Newark, N. J. 
Lectrohm, Ina., 5125 W. 25 St., Cicero, 

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

SCREW MACHINE PARTS, 
Brass, Steel 

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

SCREW MACHINE PARTS, 
Non -Metallic 

continental-Diamond Fibre Co., New- 
ark. Del. 

SCREWS, Clutch Head 
United Screw & Bolt Corp.. 71 Murray 

St., N. Y. C. 

SCREWS, R d Head 
American Screw Co., Providence, R. I. 
Bristol Co.. The, Waterbury, Conn. 
Chandler Prods. Co.. Cleveland. O. 
Continental Screw Co., New Bedford, 

Mass. 
Corbin Screw Corp., New Britain, Conn. 
Federal Screw Prod. Co.. 224 W. Huron 

St., Chicago 
international Screw Co.. Detroit, Mich. 
l.amson & Sessions. Cleveland, O. 
National Screw & Mfg. Co., Cleveland, 

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

Conn. 
Parker -Kalon Corp 198 Varick, N. Y. C. 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co.. Chicago 
Russell, Isurdsall & Ward Bolt & Nut 

Co.. Port Chester. N. Y. 
8covlil Mfg. Co., Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Av., 

Chicago 
Southington Hardw. MIS. Co., South- 

ington, Conn. 
Whitney Screw Corp., Nashua, N. H. 

SCREWS, Self- Tapping 
American Screw Co., Providence. R. I. 
Central Screw Co., 3519 Shields Av.. 

Chicago 
Continental Screw Co., New Bedford, 

Mass. 
Federal Screw Prod. Co., 224 W. Huron 

St., Chicago 
Parker -Kalon Corp., 198 Varick, N. Y. C. 
Shakeproof, Inc.. 2501 N. Keeler, 

Chicago 

SCREWS, Set and Cap 
Allen MIe. Co., Hartford, Conn. 
Federal Screw Prod. Co., 224 W. Huron 

St.. Chicago 
Parker -Kalon Corp., 198 Varick, N. Y. C. 
Republic Steel Corp., Cleveland. O. 
Shakeproof, Inc., 2501 N. Keeler Av., 

Chicago 

SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn. 
Central Screw Co., 3519 Shields. Chicago 
Federal Screw Prod. Co.. 224 W. Huron 

St.. (' hicaco 
Parker -Eaton, 198 Varick, N. Y. C. 
Standard Pressed Steel Co., Jenkintown, 

Pa. 

SELENIUM 
Federal Tel. & Radio Corp., S. Newark, 

N. J. 
Benwood l.inze Co., St. Louis, Mo. 
Selenium Corp. of Amer.. 1800 W. Pico 

Blvd.. l.oe Angeles 

SHAFTING, Flexible 
Breeze Corps., Inc.. Newark, N. J. 
Mall Tool Co., 7708 S. Chicago Ave., 

Chicago 
steward Mtg. Corp., 4311 Ravenswood 

Ave., Chicago 

Walker-Turner Co., Inc.. Plainfield. N. J. 
White Dental Mfg. Co.. 10 E. 48 St.. 

N. Y. C. 

SHEETS, Electrical 
Amer. Rolling Mill Co., Middletown. 

Conn. 
Carnegie -Illinois Steel Corp., Pittsburgh, 

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

III. 

Newport Rolling Mill Ce., Newport. Ky. 
Republic Steel Corp Cleveland, O. 
Ryerson & Son. Inc., Joe. T,. Chicago 
Westinghouse Elect. & Mtg. Co.. 

E. Pittsburgh. Pa. 

SHIELDS, Tube 
+ !;oat Metal Stampings, inc., 314 Dean 

SL. Brooklyn. N. Y. 

SHOCK ABSORBERS 
xrr M(t1 N PINGS. shock Absorbing 
Nee GENERA'T'ORS. Standard Signal 

SOCKETS, Cathode Ray Tube 
Franklin Mtg. Corp., 175 Varick St.. 

Y. C. 
SOCKETS, Tube 

Aladdin Radio Industries, 501 W. 35th 
St., (' hicaco 

Alden Prods. Co.. Brockton, Mass. 
Amer. Phenolic Corp.. 1830 S. 54th Av., 

Chicago * Amer. Radio Hardware Co., 476 B'way, 
N. Y. C. 

Blrnbach Radio Co., 145 Hudson, 
N. Y. C. 

Bud Radio, Inc., Cleveland. O. 
Cinch MIR. Co., 2335 W. Van Buren St.. 

Ch ago 
('ontr -Diamond Fibre Co.. Newark, Del. 
Eagle Elec. Mfg. Co. 

' 
Brooklyn, N. Y. 

Eby, Inc., H. H., Philadelphia 
Federal Screw Prods. Co., 26 S. Jefferson, 

Chicago * Franklin Mfg. Corp., 175 Varick, N. Y. C. 
liammarlund Mfg. Co., 424 W. 33 St., 

Johnson ('o., E. F.. Waseca, Minn. 
Jones, !toward B., 2300 Wabansia, 

Chicago 
Mlcarta Fabricators, Inc., 4619 Ravens- 

wood, Chicago 
Millen kite. ('o.. James, Malden, Masas. 
Miller Co.. J. W., Los Angeles, ('al. * Nat'l ('o., Maiden, Maas. 
Render ('o.. San Francisco. Cal. 

SOCKETS, Tubs, Ceramic Bass 
Johnson Co., E. F., Waseca. Minn. * National Co.. Inc.. Malden. Mass. 
Nat'l Fabricated Products, W. Belden 

Ave., Chicago 
I'cinite co Newtonvllle, Miss. 

SOLDER, Self- fluxing 
(cvden ( It) Laboratory. 2711 W. 37th 

l'1.. Chicago 
Gardiner Metal Co., S. Campbell Ave.. 

( 'hlcago * General Elec. Co., Bridgeport. Cono. 
Rester Solder Co., 4209 Wrlghtwood 

Ave., Chicago 
Ruby ('heroical Co., Columbus, O. 

SOLDER POTS 
* Elec. Soldering Iron Co., Inc., Deep 

River, Conn. 
Lectrohm. Inc., Cicero, III. 
Westinghouse Elect. & Mfg. Co.. 

E. Pittsburgh. Pa. 

SPEAKERS, Cabinet Mounting 
* Cinaudagraph Speakers, Inc.. 3911 8. 

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

( 'hlcago * Jensen Radio Mfg. Co.. 6601 8. Laramie 
St., Chicago 

John Meek, Industries, Plymouth, Ind. 
Magnavox Co., Fort Wayne. Ind. 
Rola Co., Inc., Superior St., Cleveland. 

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

Chicago 

SPEAKERS, Outdoor Type 
* Jensen Radio Mfg. Co.. 6601 S. Laramie 

St., Chicago 
University Labe., 225 Varick St., 

N. Y. C. 

SPRINGS 
Accurate Spring Mfg. Co., 3817 W. 

Lake. Chicago 
Ace Mfg. Corp., 1255 E. Erle Ave.. 

Phila. 24 
American Spring & Mfg. Corp.. Holly. 

Mich. 
American Steel & Wire Co., Rocke- 

feller Bldg. Cleveland, O. 
Barnes Co., Wallace, Bristol. Conn. 
Crescent Industries, Inc., 4132 W. Bel- 

mont Ave.. Chicago 
Cuyahoga Spring Co., Cleveland. O. 
Gibson ('o., Wm. D.. 1800 Clybourn 

Av., Chicago 
Hubbard Spring Co., M. D.. Pontiac. 

Mich. 
Hunter Pressed Steel Co., Lansdale. Pa. * Instrument Specialties Co., Little Falls, 

N. Y. 
Muehlhausen Spring Corp.. Logansport. 

Ind. 
Peck Spring Co. Plainville. Conn. 
Raymond Mfg. Co., Corry, Pa. 
Security Steel Equip. Corp.. Avenel. 

N.J. 
Standard Spring & Mfg. Co., Ind.. 236- 

42 8t.. Brooklyn, N. Y. 
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"Nothing Like Being Rugged, Eh Kid ?" 

Our mechanized 
Army must have 
brains, but brawn still 
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 extreme atmospheric 
variations of mechanized global war, the 
best electronic fighting equipment in the 
world is useless. Hearts of this combat 
equipment - electronic tubes - have two 
strikes against them from the start. Inher- 
ently delicate and fragile by nature, still 

OLDEST EXCLUSIVE 
MANUFACTURER 

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. 

OF RADIO RECEIVING 
TUBES 

February/ 1944 

\O 
MASS 

A L E M A N D NEW S 

BUY 

ANOTHER 
WAR BOND 
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Jo,r// 
wieqrrfrre 

LOOK TO LINGO 
For Proven 

FM 
EFFICIENCY 

The now famous Lingo Turnstile 
Antenna 

is our 
important 

contribution 
to the FM field. The 

ha 

years 

that have 
been devoted to development 

r 

already 

o 

rested 
in 

an outstanding per- 
formance 

ecor 
installations, an imposing list of Even now, actual 

engaged while our plant all -out Victor s continue 
our FM antenna production, we 

to meet the re 
developments 

quirements of a greater industry tomorrow. 

JOHN E. LINGO & SON, INC. 
EST. 1897 

LILENSED MANUFACTURERS OF 
PATENTED TURNSTILE ANTENNAS 

CAMDEN, NEW JERSEY 

A 

NEXT MONTH: 

DIRECTORY of 

BROADCAST STATION 

GENERAL MANAGERS 

and 

CHIEF ENGINEERS 

THE SEMI- ANNUAL DIRECTORY WITH 
LISTINGS BY STATION CALL LETTERS 
AND BY THE NAMES OF THE GENERAL 
MANAGERS AND CHIEF ENGINEERS 

oaa 
IN THE MARCH H ISSUE 
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r Wlllor Mfg. Corp., 794 E. 104 St.. 
N. Y. t. 54 

STAMPING, Metal 
Bud Radio, inc.. E. 55 St., Cleveland. O. 

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

Insuline Corp. of Amer., Long hand 
City, N. Y. 

Par -Metal Prod. Corp.. Long Island City. N. Y. 
Stewart Stamping Corp., 621 E. 216 St., 

N. Y. C. 
* Willnr Nits. Corp., 288 -A Eastern Blvd.. 

STEATITE, See Ceramics 

SUPPRESSORS, Parasitic 
* ohmite Mfg. ('o.. 4835 Flournoy St. 

hlcago 

SWITCHES, Aircraft Push 
Square D Co., Kolisman lust. Dlv., Elmhurst, N. Y. 

* Universal Microphone Co.. Inglewood. 
Calif. 

SWITCHES, Key 
Audio Development Co., Minneapolis, 

Minn. 
c'hlcago Tel. Supply Co., Elkhart, Ind. General Control Co., Cambridge, Mass. 
Moueman, Inc., Donald P.. 6133 N. 

Northwest Hy., Chicago 

SWITCHES, Micro 
Allied Control Co., Inc.. E. End Ave., 

N. Y. C. 
Aero Electrie Co.. 3167 Fulton Rd., 

1 leveland 
Micro Switch Corp.. Freeport, Ill. 

SWITCHES, Rotary Gang, Bakelite 
Wafer 

Mallory & ('o., Inc., P. R., Indianapolis, 
foc1. 

Stackpole Carbon Co.. St. Marys, Pa. 

SWITCHES, Rotary Gang, Ceramic 
Wafer 

oak Mfg. Co., 1267 Clybourn Ave., 
Chicago 

* Oh('mlte 
hlcago 

Affg. Co., 4835 Flournoy St.. 
sihallrro w: \t(ç ('., r'nlllogedale, Pa. 

SWITCHES, Time Delay 
Haydon 511g. Cu Inc., Forestville, Ct. Industrial Timer Corp., 115 Edison Pi., Newark, N. J. 

mo Elect. Co., Springfield, Ill. 

SYNTHETICS, Wood It Metal 
Finish 

Sullivan Varnish ('o.. 4111 N. Hart St.. 
Chicago 22 

TERMINALS, Hermetically Sealed 
n Hl''11 INl l5,'l'ertnitlui Sealing 

TERMINALS, Soldered or Solderless 
,rr 1.1 (;S, Soldering and Solderless 

TERMINAL STRIPS 
Burke Electric ('o., Erie. Pa. 
Cinch Mfg. Corp., W. Van Buren St., 

Chicago 
Curtis Devel. & Mfg. Co., N. Crawford 

Ave.. Chicago 
Franklin Mfg. Corp., 175 Varlck St., 

N. Y. C. 
Jones, H. B., 2300 Wabansla, Chicago 
Kulka Electric Mfg. Co., Mt. Vernon. N.Y. 

TEST CHAMBERS, Temperature, 
Humidity, Altitude, Solt Spray 

American ('oils Co., 25 Lexington St., 
Newark, N. J. 

Industrial Filter & Pump Mtg. Co., W. 
Carroll Ave., Chicago 

Jackson Elec. Inst. Co.. Dayton, G. 
Kold -Hold Mfg. Co., 446 N. Grand Ave., 

Lansing, Mich. 
Mobile Refrigeration, Inc., 830 -5th 

Ave., N. Y. C. 
Northern Engineering Labe.. 50 Church 

* Radio City Prod. Cu.. Inc.. 127 W. 25 
St., N.Y.C. 

* Radio Corporation of America. Camden, 
N. J. 

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

N. J. 
We tnn Electrical Inst. ('o., Newark. 

TRACING PAPERS, CLOTH, 
CELLOPHANE 

Arkwright Finishing Co., Providence, 
R. I. 

Brown & Bro., Arthur, 67 W. 44 St., 
N. Y. C. 

Keuffel & Esser. Hoboken. N. J. 

TRANSFORMERS, Constant - 
Voltage Power 

I )ongan Elec. Co., 74 Trinity Pl., N. Y.C. 
* General Electric Co., Schenectady. N. Y. 

Raytheon Mfg, Co.. Waltham, Mass. 
Sola Electric Co., 2525 Clybouro Ave.. 

Chicago 

TRANSFORMERS, IF, RF 
Aladdin Radio Industries, 501 W. 36th 

St., ('hicago 
Amer. Tranaformer Co.. Newark, N. J. Automatic Windings Co., E. Passaic, 

N. J. 
* Browning Labe.. Inc.. Winchester, Mims. 

Cambridge Thermlonio Corp., Concord 
Ave., Cambridge. Mass. 

Caron Mfg. Co., 415 S. Aberdeen. Chi- 
cago 

D-X Radio Prods. Co., 1575 Milwaukee, 
Chicago 

Fees Specialty Co., Inc., Broad St., 
Newark, N. J. 

Gen') Winding Co., 420 W. 45 St., 
N. Y. C. 

Greyhound Equip. Co.. 1720 Church 
Ave., Brooklyn, N. Y. 

Guthman & Co., 400 S. Peoria St.. Chi- 
cago 

Mtg. Co., 424 W. 33 St., 
N. Y. C. 

* Melssner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co.. James, Malden. Mass. 
Miller Co.. J. W., Los Angeles, Cal. 

* Nat'l Co., Malden, Mass. 
Rade: Corp 1308 Elston Ave., Chicago 
Sickles ('o., F. W Springfield. Mass. Standard Winding Corp., Newburgh. 

N. Y. 
Super) Eles. Prod. Corp., Jersey City, 
'l'eleradio Eng. Corp.. 484 Broome St., 

N. Y. C. 
Triumph Mfg. Co.. 4017 W. Lake, ('hi- 

cago 

TRANSFORMERS, Receiver Audio 
a Power 

Acme Elec. & Mfg. Co., Cuba, N. Y. 
Amer. Transformer Co,. Newark, N. J. 
Amplifier Co. of Amer., 17 W. 20th St., 

N. Y. C. 
Audio Devel. Co., N. Minneapolis. Minn. 
Chicago Transformer ('orp.. 3501 Addi- 

son St., Chicago 
('Inaudagraph Speakers. Inc., 3911 S. 

Michigan, Chicago 
Dinlon Coll Co., Caledonia, N. Y. 
Dongan Elec. Co., 74 Trinity Pl., N. Y. C. 
Electronic Trans. Co., 515 W. 29 St., 

N. Y. C. 
Ferranti Elec., Inc.. 30 Rockefeller Plaaa, 

N. Y. C. 
Freed Trans. Co., 72 Spring St.. 

N. Y. C. 
Gen'l Radio Co., Cambridge. Mass. 
General Trans. Corp., 1260 W. Van 

Buren. Chicago 
Haildorson Co.. 4500 Ravenswood. 

('hicago 
Jefferson Elec. Co.. Bellwood. III. 
Kenyon Transformer Co., 840 Barry St.. 

N. Y. C. 
Magnetic Windings Co.. Easton, Pa. 

* Merit Coll & Trans. Corp., 311 N. Des- 
plalnes St.. ('hicago 6 

Newark Transformer Co., Newark, N. J. 
New York Transformer ('o 51 W. 3rd. 
Norwalk Transformer Corp., S. Nor- 

walk, Conn. 
Raytheon Mfg. CO., Waltham, Mass. 
Rola Co.. Inc., Superior St., ('leveland. o. 
Standard Transformer Corp., 1500 N. 

Halsted, Chicago 
Super Elect. Prod. ('o. Jersey City. N. J. Superior Elec. Co., Bristol, Conn. 
Thermador Elect. & Mtg. Co.. Riverside 

Dr.. Los Angeles 
Thordarson Elec. Mfg. Co., 500 W. 

Huron. Chicago 
Utah Radio Prods. Co., 820 Orleans St., 

('hicago 
* United Transformer Co., 150 Varick St., 

N. Y. C. 
Westinghouse Elect. At Mfg. Co., 

E. Pittsburgh. Pa. 

TRANSFORMERS, Variable 
Voltage 

Amer. 'transformer Co.. Newark. N. J. General Radio co.. Cambridge. Mass. 
Superior Electric ('n. . Bristol. coon. 

TUBE MANUFACTURING 
MACHINES 

Hilton Eng. Labs.. Redwood City. ('silt. 
Eisler Eng. Co.. 7518 13th St., Newark, 

N. J. 

TUBES, Cathode Ray 
Dumont Labs., Allen B.. Passaic. N. J. 
Farnsworth Tele. & Radio Corp., Ft. 

Wayne. Ind. 
* General Elec. Co., Schenectady, N. Y. 

Ken -Rad Tube & Lamp Corp., Owens- 
boro, Ky. 

Nat'l Union Radio Corp., Newark, N. J. North Amer. Philipe Co., Inc., Dobbs 
Ferry, N. Y. 

Rauland Corp., Chicago, Ill, 
* RCA Mfg. Co., Camden, N. J. * Sylvania Elect. Prod., Inc.. Emporium. 

Pa. 
Westinghouse Elect. & Mfg. Co.. 

'E. Pittsburgh. Pa. 

TUBES, Current Regulating 
Amperite Co., 561 Broad. ay, N. Y. C. 
Champion Radio Works, Danvers. Mass. * Hytron Corp. & Hytronic labs Salem, 

Mass. 
* RCA Mtg. Co., Camden, N. J. 
*Sylvania Elec. Prod., Inc., Emporium, 

Pa. 
Western Elec. Co., 195 B'dway, N.Y. C. 
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- - - NMI 

RAILWAY RADIO 
ENGIN Ih; IH,R I N 

AM. Ain- 

THE 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 

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. 

BROWNING LABORATORIES, Inc. 
751 M AIN STREET WINCHESTER, MASS. 
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ESCO 
SOLDERING IRONS 

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

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

ELECTRIC SOLDERING 

SOLDERING IRON 
TEMPERATURE CONTROLS 
prevent overheating of sol- 
dering irons between solder- 
ing operations. Irons do no' 
deteriorate when being used. 
The idle period is the couse 
of deterioration. 

SOLDER POTS 
ruggedly constructed pots of 
various sizes designed for con- 
tinuous operation and so con- 
structed that they are easily 
and quickly serviced, should 
elements have to be replaced. 

Write for Catdop 

IRON CO., INC. 
202 WEST ELM STREET, DEEP RIVER, CONNECTICUT 

1012 -1014 McGee St. Kansas City, Missouri 

"DIE-LESS"DUPLICflT111G 
Dies¡ "DIE- LESS" DUPLICATING No might be described as a new 

industrial technique made possible by the accuracy, 
extreme adaptability and ease of operation of 
DI -ACRO Precision Machines- Shears, Brakes, 
Benders - especially when used as a continuous, 
integrated production process. Parts can be made 

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

Write for catalog 
"DIE-LESS" 

DUPLICATING 

349 EIGHTH AVENUE SOUTH 

54 
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_FA[ß 
7.-7;117'1 

'4sf Duns 

MINNEAPOLIS 15, MINNESOTA 

TUBES, Photo -Electric 
Cont'I Elec. Co., Geneva. Ill. 
De Jur -Amoco Corp.. Shelton. Conn. 
De Vry, Herman A., 1111 W. Center. 

Chicago 
Electronic Laboratory, Los Angeles, Cal. 
Emby Prode. Co.. Los Angeles, Cal. * General Elec. Co., Schenectady N. Y. 
General Scientific Corp., 4829 S. Kedale 

Av. Chicago 
O-M Labe., 4313 N. Knox Av., Chicago 
Leeds & Northrop Co., Philadelphia Nat'l Union Radio Corp., Newark N. J. Photobell Corp., 123 Liberty 8t., N. Y. C. * RCA Mtg. Co., Camden, N. J. 
Rectron Corp., 2159 Magnolia Av.. 

Chicago 
Westinghouse Lamp Div., Bloomfield, 

N. J. 
Western Elec. Co., 195 B'way, N. Y. C. 
Weston Elec. Inst. Corp., Newark, N. J. 

TUBES, Receiving 
* General Elec. Co., Schenectady. N. Y. * Hytron Corp.. Salem, Maas. 

Ken -Itad Tube & Lamp Corp., Owens- 
boro, Ky. 

Nat'l Union Radio Corp., Newark. N. J. 
Raytheon Prod. Corp., 420 Lexington 

Av.. N. Y. C. * RCA Mfg. Co., Camden, N. J *Sylvania Elect. Prod., Inc., Emporium, 
Pa. 

Tung -Sol lamp Works. Newark, N. J. 

TUBES, Transmitting 
Amperex Electronic Prods.. Brooklyn, 

N. Y. * Eitel- McCullough. Inc.. San Bruno, Cal. 
Electronic Enterprises, Inc.. 65-67 Av., Newark, N. J. * Federal Telephone & Radio Corp., 

Newark N. J. * General Eine. Co., Schenectady, N. Y. Heintz & Kaufman, S. San Francisco, Cal. * Hytron ('orp..Salem. Mass. 
Ken -Rad Tube & I.amp Corp., Owens- 

boro, Ky. 
Nat'l Union Radio Corp., Newark, N. J. North Amer. Philips Co.. Inc., Dobbs 

Ferry, N. Y. 
Raytheon Prod. Corp., 420 Lexington 

Av.. N. Y. C. * RCA Mtg. Co.. Camden, N. J. 
Slater Electric & Mtg. Co., Brooklyn, 

N. Y. 
Sperry Gyroscope Co., Inc., Brooklyn, 

N. Y. 
*Sylvania FJeot. Prod., Inc., Emporium, 

Pa. 
Taylor Tubes, Inc., 2341 Wabanala, 

Chicago 
United Electronics Co., Newark, N. J. 
Western Klee. Co., 195 B'way, N. Y. C. 
Westinghouse I.amp Div., Bloomfield, 

N. J. 

TUBES, Voltage- Regulating 
Amperlte Co., 561 Broadway, N. Y. C. 
Hytron Corp., Salem, Maas. * R('A Mtg. Co., Camden, N. J. * Sylvania Elec. Prod.. Inc., Salem, Maas. 

TUBING, Laminated Phenolic 
Brandywine Fibre Prods. Co.. Wilming- 

ton Del. 
Formica Insulation ('o.. Cincinnati, O. * General Electric Co., Pittsfield. Maas. 
Insulation Mfgrs. Corp., 585 W. Wash- 

ington Blvd., Chicago 
Mica Insulator Co., 196 Varlck, N. Y. C'. Nat'l Vulcanized Fibre Co., Wilmington. 

Del. 
Richardson Co., Melrose Park, Ill. 
Spaulding Fibre Co., 233 It'way. N. Y. C. 
Synthane Corp., Oaks. Pa. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Elec. & Mtg. Co., E. 

Pittsburgh, Pa. 
Wilmington Fibre Specialty Co.. Wil- 

mington. Del. 

TUBING, Precision Metal 
Superior Tube ro.. Norristown, Pa. 

TUBING & SLEEVING, Varnished 
Cambric, Glass- Fibre, 
Spaghetti 

Bentley-Harris Mfg. (o., Conshohocken, 
Pa. 

Brand & Co., Wm., 278 Fourth Av., 
N. Y. C. 

Electro Tech. Prod. Inc., Nutley, . J. Endurette Corp. of Amer.. Cllffwood, 
N. J. * General Elec. Co., Bridgeport. Conn. 

Insulation Mtgra. Corp., 565 W. Wash- 
ington Blvd., Chicago 

Irvington Var. & Ins. Co.. Irvington, N.J. 
Mica Instil. Co.. 196 Varick St., N. Y. C. 
Mitchell -Rand Insulation Co., 51 Mur- 

ray St., N. Y. ('. 
Vartlex Corp.. Rome. N. Y. 

TURNTABLES, Phonograph 
General Industries Co.. Elyria- O. *RCA Mtg. ('o., Camden, N. J. 
Western Electric Co., 125 B'way, N. Y. C. 

VARNISHES, Insulating, Air - 
Drying & Baking 

John C. Dolph Co.. Newark N. J. 
Irvington Var. & Ins. Co.. Irvington. N. J. Mitchell-Rand Insulation ('o.. 51 ì Iur- 

ray St.. N. Y. C. 
Stille -Young Corp.. 2300 N Ashland 

Av.. Chicago 
Zophar Mills. Inc.. 112 -26 St. , Itklyn., 

N. Y. 

VARNISHES, Wrinkle Finish 
Sullivan Varnish Co.. 410 N. Hart St.. Chicago 

VIBRATION TEST EQUIPMENT 
Vibration Specialty Co., 1536 Winter 

St.. Philadelphia 
All American Tool & Mfg t'o.. 1014 Fullerton Ave., ('hlcago 

VIBRATORS, Power Supply 
Amer. Tel v. & Radio Co., St. Paul. Minn. Electronic Labe.. Indianapolis. Ind. Mallory & Co., Inc.. P. R., Indianapolis, 

Ind. 
Radian Corp., W. 62 St.. Cleveland, O. Turner Co.. Cedar Rapids, Ia. 
Utah Radio Prod. Co., Orleans St., 

Chicago 

VOLTMETERS, Vacuum Tube 
Ballantine Labs., Inc., Boonton. N. J. General Radio Co. Cambridge, Mass. 

Co., Hewlett Packard Palo Alto, Calif. * Measurements Corp., Boonton, N. J. * Radio City Prod. Co., Inc., 127 W. 28 s St.. N. Y. C. 

WAXES & COMPOUNDS, 
Insulating 

Irvington \'arnlsh & Ins. Co., Irvington, N.J. 
Western Elec. Co.. 195 B'dway. N. Y. C. Zophar Mills, Inc., 112 -26 St., Bklyn., 

N. Y. 

WELDING, Gas, Aluminum & Steel 
Treitel -t ;rata t'o.. 142 E. 32 St., N. Y. t .. 

WIRE, Bare 
Amer. Steel & Wire Co., Cleveland, O. 
Anaconda Wire & Cable Co., 25 It'dway, 

N. Y. (1. 
Ansonia Eles. Co., Ansonia, Conn. 
Belden Mfg. Co.. 4633 W. Van Buren, 

Chicago 
Copperweid Steel ('o., Glaesport, Pa. 
Crescent Ina. W Ire & Cable Co., Trenton, 

N. J. * General Elec. Co.. Bridgeport, Conn. 
Phosphor Bronze Smelting Co.. Phila. 
Rea Magnet Wire Co., Fort Wayne. Ind. 
Roebling's Sons Co.,John. Trenton, N.J. Volllfl Mtg. Corp., Southport, Conn. 

WIRE, Glass Insulated 
Bentley, Harris MM. Co.. Conshohocken. 

Pa. 
Garitt MIt. Corp.. Brookfield, Blase. 
Holyoke Wire & ('able Corp., Holyoke. 

Mass. 
Insulation Manufacturers Corp.. 565 

W. Washington Blvd.. Chicago 6 Owens-Corning Fiberglas Corp., To- 
ledo, O. 

WIRE, Hookup 
Bentley, Harris 5118. ('o., Conshohocken, 

Pa. 
Gavltt Mfg. Co., Brookfield, Mass. 
Lena Elec. Mfg. Co., 1751 N. W. Av.. 

Chicago 
Rockbestos Prod. Corp., New Haven. 

Conn. 
Runzel Cord & Wire Co.. 4723 Montrose 

Ave.. Chicago 
Whitney Blake Co., New Haven, Conn. 

WIRE & CABLE 
Acme Wire t' a., New Haven, Conn. 
Amer. Steel & Wire Co., Cleveland, O. 
Anaconda Wire & Cable Co., 25 B'dway, 

N. Y. C. 
Ansonia Elec. Co., Ansonia, Conn. 
Belden Mfg. Co., 4833 W. Van Buren, 

Chicago 
Collyer Ins. Wire Co.. Pawtucket. R. I. 
Consolidated Wire t'o.. 1634 Clinton 'linton St., 

( 'hlcago 
Crescent Ins. Wire & Cable Co., Trenton. 

N. J. 
Elec. Auto -Lite Co., The, Port Huron, 

Mich. 
General Cable Corp.. Rome, N. Y. * General Else. Co., Bridgeport, ('omis. 
Bazard Ins. Wire Works, Wilkes- Barre, 

Pa. 
HolyYoke Wire & Cable Corp., Holyoke, 

Blass. 
Hudson Wire Co., Wlnsted, Conn. 
Rea Magnet Wire Co.. Port Wayne. Ind. 
Rockbestoe Prods. Corp., New Haven, 

Conn. 
Roebling's Sons Co., John. Trenton, N.J. 
Runzel Cord & Wire ( 'o., 4723 Montrose 

Ave.. ('hlcago 
Simplex Wire & t'able (:o., Cambridge, 

5f ass. 
Western Ins. Wire. Inc., Inox E. 62 St., 

1.4s Angeles 
Wheeler Insulated Wire Co.. Bridgeport, 

Conn. 

WOOD, Laminated & Impregnated 
( 'anfield Mfg. Co ;nun] Ilaven. Mien. 
Formica Insulation o'o.. ohirlunatl. I) 

WOOD PRODUCTS, Coses, Ports 
Hottetatter's sons, It'., 43 Ave. & 24 St., 

Long Island City, N. Y. 
Tillotson Furniture Co., Jamestown, N.Y. 

Radio-Electronics Engineering 
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FMBI CONFERENCE 
(CONTINUED FROM PAGE 38) 

Following is a list of the active mem- 
bers of FN1131, as of February QOtI: 

OPERATING COMMERCIAL FM STATIONS 

Bantberger Broadcasting Service, New York, N. Y., 
WBAM 

Baton Rouge Broadcasting Co., Inc.. Baton Rouge. 
La.. WBRI. 

Booth. John Lord, Detroit, Mich.. WLOU 
Capitol Broadcasting Co., Inc., Schenectady, N. Y.. 

WBCA 
Columbia Broadcasting System, Inc., Chicago, 

WBBM -FM 
Columbia Broadcasting System, Inc., New York. 

N. Y., WABC -F'M1 
Commercial Radio Equipment Co., Kansas City. Mo., 

KOZY 
Evansville on the Air, Inc., Evansville, Ind., WMLL 
Evening News Association, The Detroit, Mich.. 

WENA 
General Electric Company, Schenectady, N. Y.. 

\\'G FM 
Gordon Gray, Winston -Salon, N. C., WHIT 
Interstate Broadcasting Co.. Inc.. New York, N. Y.. 

WQXQ 
Jones Advertising Agency, Wylie B.. Binghamton. 

N. Y., WNBF -FM 
Journal Company, The. Milwaukee. %Vis.. W\IF1I 
Lee Broadcasting System, Don, Los Angeles, Calif.. 

KHJ -F'M 
Marcus Loew Booking Agency. New York, N. Y.. 

WHNF' 
Metropolitan Television, Inc., New York, N. Y.. 

WABF 
Moody Bible Institute of Chicago, Chicago. Ill.. 

WDLM 
Muzak Radio Broadcasting Station. Inc.. New York, 

N. Y.. WGYN 
National Life & Accident Inv. Co., Nashville, Tenn., 

WSM -FM 
Stromberg- Carlson Mfg. Co., Rochester, N. Y., 

WHFM 
Travelers Broadcasting Service Corporation. Hart- 

ford, Conn., WTI(' -FM 
WRNS, Inc., Columbus. Ohio., WELD 
\\'CAL' Broadcasting Co., Philadelphia. Pa.. 

WCAU -FM 
WDRC. Inc., Hartford, Conn., WDR(' -FM 
\1'estinghouse Radio Stations, Inc.. Fort Wayne, Ind., 

WOWO -FM 
\\'estinghouse Radio Stations. Inc.. Springfield, Mass., 

W 11Z..A -FM 
Westinghouse Radio Stations. Inc.. Philadelphia, l'a.. 

KYW -FM 
Westinghouse Radio Stations, Inc.. Boston. Mass., 

KBZ -FM 
Westinghouse Radio Stations, Inc.. Pittsburgh. Pa., 

KDKA -FM 
WF'IL Broadcasting Co.. Philadelphia, Pa., WFII. 

FM 
WGN, Inc.. Chicago, 111., WGNII 
WHEC, Inc., Rochester. N. Y., WIIE1, 
\\'WSW, Inc., l'ittabnrgh. l'a., \\" l'N'l' 
Yankee Network, 'l'he, Mount Washington, N. H.. 

WMTW 
Yankee Network, The. Paxton, Mass., WG'l'R 
Zenith Radio Corporation. ('hicago, 111., WWZR 

HOI.I/E:Rs of CONSTRUCTION PERM! rs FOR 
COM MERCIAI. FM STATIONS 

Radio Service Corporation of Utah. Salt Lake City, 
Utah. KS1,-1,11 

Worcester Telegram Publishing Co., Inc., Worcester. 
Mass. 

A PPLIe'ANTS FOR COMM ESPIAL l'M STATIONS 

American Broadcasting Corporation of Kentucky. 
Lexington. Ky. 

E. Anthony & Sons. Inc.. New Bedford. Mass. 
Anthony. Earle C., Inc.. Los Angeles. Calif. 
Ashland Broadcasting Co., Ashland. Ky. 
Bremer Broadcasting Corp, Newark. N. J. 
Courier Journal & Louisville 'l'ime , Louisville, Ky. 
Evening Star Broadcasting ('o., Washington, D. C. 
Federated Publications, Battle ('reek, Mich. 
Globe Democrat Publishing Co., St. Louis. Mo. 
Greater New York Broadcasting Corporation. N. Y.( '. 
Head of the Lakes Broadcasting Co., Superior. Wis. 
Houston Printing Co.. Ifouston, Texas 
Mercer Broadcasting Co.. Trenton, N..1. 
National Broadcasting Co ., Inc., New York, N. Y. 
Outlet Co., The, Providence, R. I. 
Piedmont Publishing Co., Winston -Salem. N. C. 
Portland Broadcasting System. Inc., Portland. Maine 
Pulitzer Publishing Co., St. Louis, Mo. 
United Broadcasting Co., Cleveland, Ohio 
WJJD, Inc., Chicago. Ill. 
R'JR. The Goodwill Station, Detroit. Mich. 

OPERATING Ex 1'e RIM ENTAL OR DEVELOPMENTAL 
FM STATIONS 

Crosley Corporation. The, Cincinnati. Ohio. \\'RS P \I 
Jansky & Bailey, Washington, I). C., W3XO 
Midland Broadcasting Co.. Kansas City, \1... 

\\'e9 X ER 
A FOLIATE 1I EMBERS 

Agricultural Broadcasting Co. (WI.5), Chicago. Ill. 
The American Network. Inc., New fork. N. Y. 
Beluont. Radio Corporation. Chicago, Ill. 
Bendix Radio Division of Bendix Aviation Corpora- 

tion. Baltimore. Md. 
Blaw -Knox Division of Blaw -Knox Co.. Pittsburgh 

(CONTINUED ON PAGE 56) 
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ow lini/ Pipzo I'rilxlalx 
do their part to make Mix 

a brig lt l er. belief' world! 

When 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. 

l 
738 W. BROADWAY, COUNCIL BLUFFS, IA 

LEO MEYERSON W9GFO 
E. M SNIDEIER WVIEI 

MANUFACTURERS OF PIEZO ELECTRIC CRYSTALS AND ASSOCIATED EQUIPMENT 
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N E i 
DRY AIR PUMP 

for Economical Dehydration of Air 
for filling Coaxial Cables 

This easily operated hand pump quickly and elri- 
ciently dehydrates air u hererer dry air is required. 
One simple stroke of this pump gives an output of 
about 23 cubic inches. It dries about 170 cubic feet 
of free air (intermittent operation), reducing an 
average humidity of 60% to an average humidity of 
10 %. The transparent main barrel comes fully 
equipped with one pound of air drying chemical. 
Inuvpenske refills are available. 

The Andrew Dry Air Pump is ideal for maintaining 
moiaure -free coaxial cables in addition to having a 

multitude of other applications. 

Catering describing coaxial cables and arre,sorirr free 
on request. R rite tor intern: ;': . on .i , i E% N. is 
and TUNING and PH h.!11.!!'1í1. \7. 

363 EAST 75th ST., CHICAGO 19, ILL.. 

bring your Pservice 
problems 

to u s 
but please bring ring 

only ólproblems 
; there just aren't en 

ough 
hours in the 

NAMOTORS 

cONV ERT ER5 

E N E R A T O R 

MOTO 
POWER 

PLANTS 
. ' 

GEN E MO 

O R S 

DYke care of anothers 

PIONEER 
G 

E N.E -tA O T O R 

SB4t WEST 
(ICKENS 

AVENUE, 
CHICAGO 

39, lu . 

EFpeft 
Address: 

25 
WARREN ST., NEW YORK 

s A 

Cable 
Address 

SIpoN IRICE, NE 
W YORK 

BUY 
MORE BO Npst 
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FMBI CONFERENCE 
(CONTINUED FROM PAGE 55) 

Capital Broadcasting Co.. Inc.. Montgomery, Ala. 
Carter Publications, Inc., Fort Worth, Texas 
Central Broadcasting Co., Des Moines, Iowa 
Cherry At Webb Broadcasting Co., Providence. It. I. 
The Chicago Sun, Chicago, III. 
Doolittle Radio, Inc., Chicago, III. 
DuMont Labs., Inc., Allen B., Passaic, N. J. 
Federal Telephone & Radio Corp.. Newark, N. J. 
Fetzer Broadcasting Co., Kalamazoo, Mich. 
FM Magazine, New York, N. Y. 
Freed Radio Corp., New York. N. Y. 
Gazette Printing Co., Janesville. Wis. 
Graybar Electric Co., New York. N. Y. 
Iowa Broadcasting Co., Des Moines, Iowa 
Johnson Co., E. F.. Waseca, Minn. 
Josh Higgins Broadcasting Co.. Waterloo, Iowa 
Macon Telegraph Publishing Co.. Macon. Ga. 
Maryland Broadcasting Co., Baltimore. Md. 
May Broadcasting Co., Shenandoah, Iowa 
McClatchy Broadcasting Co., Sacramento, Calif. 
Minneapolis Star Journal & Tribune Co., Minneapolis. 
Minnesota Broadcasting Corp.. Minneapolis, Minn. 
Nashville Radio Corp.. Nashville. Tenn. 
Ohio Broadcasting Co., Canton, Ohio 
Onondaga Broadcasting Corporation, Syracuse, N. Y. 
Oshkosh Broadcasting Co.. Oshkosh, Wis. 
Press Publishing Co., Sheboygan, Wis. 
Racine Broadcasting Corp., Racine, Wis. 
Radio Engineering Labs.. Inc., L. I. City, N. Y. 
Radio Station WHEY. Buffalo, N. Y. 
RCA Victor Division of RCA, Camden. N. J. 
Speidel Newspapers. Inc.. Colorado Springs. Colo. 
Tulsa World Tribune, Tulsa, Okla. 
WAKR, Akron, Ohio 
Western Electric Co., New York, N. Y. 
WFMJ Broadcasting Co., Youngstown, Ohio 
Wits Broadcasting Co., Kansas City, 31o. 
WKBII, Inc., La Crosse, Wis. 
'l'hc Wisconsin Network, Inc., Wisconsin Rapids. Wis. 

Broadcasting 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 reflec- 
tions on 44 to 50 mc., 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 
ante frequency! 

Of course, New York City will want six 
or eight stations of its own, and Philadel- 
phia will probably want half a dozen. That 
meatus the use of at least 13 television 
bands (i me. wide, and they will require a 
74 -mc. space in the radio spectrum. The 
space is available. In addition to the 50- 
to 56 -mc. band which will probably he 
assigned to FM broadcasting. the follow- 
ing have been set aside for television by 
the FCC: 

60 to 66 mc. 
66 to 74 me. 
78 to 84 me. 
84 to 90 tnc. 
96 to 104 etc. 

104 to 108 mc. 
Still more bands are available at higher 
frequencies. 

In order to accommodate the number of 
stations required for adequate public serv- 
ice. television engineer: st 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 
period of postwar reconversion. 

Fit 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, 405 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 - 
t ion. Now head of 
Radio Recuptor 
('umpany, Inc., 
NiW York City. 

manufacturing radio range and airport 
traffic 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 thé 
famous old station at South Welifleet, on 
Cape Cod. 

Condenser Deliveries: A circular issued by 
Sprague Products Company. North 
Adams, :Hass., 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 

O%, plus 30%, and oil -filled can types 
of 1.0 to 17.0 mfd. of various AC and I)(' 
ratings. Listed also are molded mica con- 
densers of many values for 1,0(R), 4,500. 
and 5,000 volts. 

Williamsport, Pa.: Production of industrial ap- 
paratus at the Sylvania Electric Products 
plant at Emporium, Pa., is being tram 
ferred to the Company's plant No. 4 at 
Williamsport. Some departments are remak- 

ing the change on a progressive bas. 
while the administrative and engineering 
departments are being proved 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 Products, 41(t W. Hubbard Street, 
Chicago, for the use of purchasing agents. 
It is a periodic tecord of ire -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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DATA 
SHEETS 

ON 
REQUEST 

CAPACITORS 
IN PLASTIC 

F.neri_an has pioneered in the ap- 
lrli_atibn of plastics to electrolytic 
crd b-pass capacitors. Engineered 
t) precision standards in jar -proof 
cesigr with finer electrical charac- 
t ?ristics. They improve the appear- 
s n_e 3f any radio or electronic 
cssenuly -and they boast a time - 
t-aeed record for dependability. 

PMERICAN CONDENSER CO. 
2 508 So. Michigcn Ave. Chicago, Ill. 

a 

Cinaudagraph Speakers. Ine. 
fq l{l 

3911 E. Michigan Awe., Chicago 

YQ 1 ieA, Y./tea/4v, ,./tlade in a,Cl i,e 944-id 
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flCHARGER 
KRIM TOWERS (:0 

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 404 to 416 mc., 
will be used in conjunction with W3XE 
and WP'1%. 

mh0.nPO 
,nD 

pwaMe 
Ma13. 

As Vertical Radiators or as sup- 
ports for F. M. or U. H. F. 
Antenna - you can depend on 
Wincherger Towers for 

* Stronger, Clearer Signals 

* Lower Initial Cost * Pleasing Appearance * Better Service with 

less Maintenance 

That is why State and Local 
police departments all over the 
nation are specifying Win - 
charger Towers. 

Immediate Deliveries on Suit- 
able Priorities. Write or wire for 
full infomation. 

S. N. Shure: General 
manager of Shure 
Brothers, Chicago 
microphone manu- 
facturers, led the 
workers in singing 
"nd 

We'll 
It Before 010e and We'll Do It 

Again.' when the 
Company was pre- 

sented with a white star to be added to 
the " 1' " flag awarded last year. 

Cleveland: Franklin G. Gepfert, chairman of 
the I Board, has announced the formation of 
the Mec-Rad Division of Black Industrie 
to manufacture mechanical components 
of radio and electronic devices. 

Chief engineer of Mec -Rad is John Alt - 
mayer. Theo. R. Finke is engineer in 
charge of development and production. 
Major products will be precision -type 
transmission lines and radiation compo- 
nents. 

Switch SW -141 

Brooklyn N. Y.: Additional production facil- 
ities have been put into operation by 
Anperex Electronic Products of 79 Wash- 
ington Street, Brooklyn, N. Y. Plant No. 

is located conveniently at 45 Washing- 
ton Street, according to an announcement 
from sales manager S. F. Norris. 

Communication 

Components 

Plugs PL -54 
and PL -55 

Lt 

BONDS 
FOR 

VICTORY 

/lY H41QG RR 

ANTENNA TOWERS 
and VERTICAL RADIATORS 
WINCHARGER CORPORATION SIOUX CITY, IOWA 
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DR. VICTOR J. ANDREW AND J. J. BACKER 

West Coast: Products of the Andrew Com- 
pany, Chicago manufacturers of coaxial 
cables and accessories, will be warehoused 
in Seattle and San Francisco, in order to 
speed deliveries in that area, according to 
Dr. Victor J. Andrew. The items include 

-in. and % -in. coaxial cable, glass 
seals of these sizes, connectors, and pumps 
for dehydrating the cables. James J. Back- 
er, of Seattle. has recently been appointed 
sales engineer for the West Coast terri- 
tory. 

UNIVERSAL high quality plugs, 
jacks end sw tch assemblies 
have been ncde available to 
prime and sub- contracto-s for 
earliest quantity deliveries. Cat- 
alog No. 83C c3ntains complete 
details. 

Universal 

Microphone Co. Ltd. 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION 
301 Clay Street, San Francisco I1, Calif. 

CANADIAN DIVISION 
560 King St. VV., Toronto 2, Ontario 

h'.11 Radio-Electronics Engineering 
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EFFECTIVE WITH THE APRIL, 1944 ISSUE 

for 
the men who set 

the PACE the 
industry follows 

We're Preparing for Your Postwar Plans 
NEARLY 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 
magazine 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 

Februaril 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. I 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 by 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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Every 
;n¡try 

,LABORA 
70RY 

STANDARD. 

Standard Signal 
Generators 

Square Wave 
Generators 

Vacuum Tube 
Voltmeters 

#it U. H. F. 

Noisemeters 

L Pulse 

Generators 
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Moisture 
Meters 

MEASUREMENTS 

CORPORATION 
Boonton, New Jersey 

WHAT'S NEW THIS MONTH ink AVAILABLE A. 
(CONTINUED FROM PAGE 4) IMr IMMEDIATELY! 

to reward their efforts with favorable 
results. 

One would expect the Japanese to he 
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- 
trayed accurately in their radio equip- 
ment, then they pose a '20th Century 
parallel to the Indian problem that faced 
our forefathers in this ('ountry, and exists 
today, though to a less troublesome ex- 
tent. in some of the South American ('Olnl- 
tries. To the Japanese. as to the Indian-. a 

maul of another race is a natural enemy. 
It is as natural, to their primitive intellert. 
to kill and torture the men and women on 
Bataan as it was for the Indians to treat 
the white settler. in the salue fashion. 

As long as the Indians lived together 
in numbers. there was no way to reach and 
reorient the group thinking. In the defense 
of civilization, it was necessary to ex- 
terminate them. 

Our experience Wit Ii the Japanese has 
been the saute. They have tolerated our 
people, whether they were missionaries. 
ingiuees, or industrialists, only to use 

txinst lis what tye have taught them and 
-old them. 'Their group thinking has ac- 
cepted the results of our arts and sciences, 
but has consistently rejected philosophical 
fellowship among men of good will. Now. 
armed with what they have acquired from 
us. they have visited themselves upon us 
as a plague, and we must defend ourselves 
against them by wiping out their breeding 
;daces. 

This would surely be the conclusion of 
any engineer who took the time to see the 
Japanese mind as it is expressed in the 
exhibit of their radio equipment. 

2One of the contemporary radio papers 
I directed to dealers recently let oft a 

large cloud of steam over the civilian 
replacement tube situation. winding up 
with a haymaker about the incapacity. in- 
efficiency. and incompetency of \\'Flt's 
handling of this matter. 

'l'he 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. 

Similarly, if figures on cut -backs and 
cancellations which are being handed out 
t iese days were made public. they would 
probably be used to prove that the War is 
practically over. 

Perhaps soue factual information may 
help to give a clearer picture to those who 
are not in a position to see for themselves. 

In the first place. the Radio and Hadar 
Division of I1'YI3 is now doing an excep- 
tionally fine job. The period of initial 

(CONTINUED ON PAGE 61) 

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 famous, 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" Formu'o on Short Notice 

GOULD -MOODY 

l'Jl liuelio-EI('rlrLAles Engineering 
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WHAT'S NEW THIS MONTH 

(CONTINUED FROM PAGE 60) 

struggle. before its responsibilities had 
been defined clearly, is now long past. 
There may have been times when Itay 
Ellis might Itane walked out in despair or 

disgust. Fortunately for \\ I'll and the 
radio industry. he hats stuck to his lost. 
and everyone laas benefited by the con- 
tinuous administration of one ratan who 
has nmtintaiined a consistently high aver- 
age of right answers. 

It is apparent to anyone who Iuts been 

active in the business of manufacturing 
military ry equipment that this group has 

developed the capacity for handling its 
ditties in a highly efficient and competent 
manner. 

\ \hat many outsiders. particularly 
those concerned only with eirlian busi- 

ness, do not seem to understand i. that the 
Itadio and I1adar Division of \ \I'1{ only 
perform- administrative functions. It dues 

not produce equipment. Neither does it 

cunsunm equipment. 
The prime responsibility of \ \I'll is to 

protect our . \rated Forces against short- 
ages. and to so control the flow of ma- 

terials and finished goods as to maintain 
t he pressure of production where supply is 

most needed at any given time. 
. short time ago. military requirements 

were such that it seemed likely that Ma- 

terials and production facilities would Le 

available for the ntauntfacture of civilian 
types of tubes. Unfortunately. military 
needs changed. or estimated requirements 
were revised, and the civilian tubes have 

not been fort 'framing. although some 

4.5111I,011(1 had been promised in the first 
quarter of 1941. 

Promised? There is no such a thing a- a 

promise of civilian radio production. Ili, 
only promise the Radio and Radar I)ivi- 
sion ever makes is that the needs of our 
.limed Forces trill he served first. and 
that any civilian production authorized 
'fill not jeopardize the fulfillment of 

military requirements. 
If the failure of civilian tubes indicated 

that the men in this group are inefficient 
and incompetent. it is true only to the 
extent that they Taut neither control the 
progress of the War r nor are t hey able to 
manufacture vacuum tithes. 

Two mouths ago, it was stated in this 
column that "the shortage of tubes for 
civilian use will I much worse heft 
there aue any signs of relief.- Subsequent 
developments shim that the situation till 
isn't had enough to reach the point of 

improvement. 

3\l itch of the news that circulates via 

1 the radio grapevine is misleading lie- 

cause, while it may be true, it contains 
only a part of the whole truth. \ \'ord k 
getting around that a number of contracts 
for military radio equipment are being 
cancelled. or rut hark. 

(CONTINUED ON PAGE 62) 

February 

40 YEARS OF EXPERIENCE AT YOUR SERVICE 

and makes it with a high degree of precision and 

cooperation born of our concentrated experience in 

meeting wartime's rigid requirements 
and schedules. 

Willer serv- 

ice 

raw stock to completed items . ' er" - 
facility for planned production. 

ice embraces every 
,,,,a 

1&'e ' laude 4I.cguvtie. 
PANEL BOARDS 

METAL STAMPINGS L1C PARTS 

LAMINATIONS 

WORE 
MECHANICAL 

AND ELEC. 

LAMINATIONS TRICAL INSTRUMENTS 

TOOL°, AND DIES 

BACK THE ATTACK - - BUY MORE WAR BONDS 
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1 

THE LATEST 
UP -TO- THE -MINUTE RADIO 
AND ELECTRONIC CATALOG 
IN THE COUNTRY TODAY! 

ear 
Newest listings of amplifiers, com- 
munications equipment, radio tubes, 

testers, etc. The latest developments in 
Intercommunications equipment. Greatly 
expanded listing of needed tools, espe- 
cially for assembly and factory use. Ad- 
vance listings of 1944 radio and electronic 
books; repair and replacement parts; bar- 
gain section of values. A brand new, 
up -to- the - minute catalog that should be 
In the hands of industrial plants, labora- 
tories, government and military services, 
schools, radio servicemen and dealers (on 
L265), everybody engaged in vital war and 
civilian work. 

F R E E 1 
The Lafayette Ra- 
dio Catalog No.9e 
will be rushed to 

you upon request. Fill out 
this coupon NOW! 

1 

1 

1 

LAFAYETTE RADIO CORP. 
901 W. Jackson Blvd., Chicaeo 7, III. 

Dept. T -2 
Please rush my FREE copy of the 
Lafayette Radio Catalog No. 94. 

NAME 

ADDRESS 

CITY STATE 

Vau( turc .Pteac4 - 
6,cy 7/41e ?t1aa &rida 

LAFAYETTE 
RADIO CORPORATION 

901 W. Jackson Blvd. 
CHICAGO 7, ILLINOIS 
265 Peachtree Street 
ATLANTA 3, GEORGIA 
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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 Forces 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. 

'l'he 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. 

4What 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 snails. companies 
which have not built up and strengthened 
their organizations by developing special 
skills or engineering talent. They ha\ 
made no contribution to the war c`Trrrl 

beyond offering the services of semi- 
skilled labor. On the other hand, snore 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 METAL ETCHING CO. 

21 -03 44TH AVENUE 

LONG ISLAND CITY, NEW YORK 

STAMPING GROUNDS 
For Smolt Tough Jobs 

i 

Ulf 
METAL STAMPINGS, /me 
Division Of THE FRED GOAT CO., INC. 

Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 
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sh.,,o, 
ANTENN 

AND ASSOCIATED PRO 

IN PEACE 

SLIDE RULE 
OR SCREWDRIVER 

... which will YOU be using 
2 years from now? 

Thousands of new Ines 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 CREI Home Study Courses 

If you are a professional radio- 
man and want to make more money - let us prmv io you we hate .some- 
thing iron need to qualify for the 
BETTER o lob opportunities 
that can be yours. To help us in- 
telligently answer your inquiry - PLEASE STATE BRIEFLY 
YOUR EDUCATION, RADIO 
EXPERIENCE AND PRESENT 
POSITION. Free Booklet Sent 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Home Study Courses in Practical Radio -Electronics 
Engineering for Professional Self- Improvement. 

Dept. F -2, 3224 -14TH ST., N. W., WASHINGTON 10, D. C. 

February 1944 

WHAT'S NEW THIS MONTH 
(CONTINUED FROM PAGE 62) 

build strong engineering staffs, to intro- 
duce improved, precision methods of 
production and control, and to develop 
new equipment which enhances the 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 engineering to 
factory labor man -hours. 

Now that all companies have been con - 
verted to military production long enough 
to reach again their proper levels in the 
scheme of the industry, we find the richest 
rewards going to those who have truly 
earned then[. while those who have put 
in very little are wondering how they can 
continue to take out enough to keep going 
until the War is over. 

These are the concerns which, as their 
military contracts run out, are going to 
demand that they be allotted materials 
for civilian sets. They will cry: "Give us 
Government contracts or else 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 earn the right to 
survive the War by their contributions to 
the War effort during this period of na- 
tional emergency. 

Companies that are not earning their 
right to survive the War by contributing 
to the War effort are going to be the next 
headache for the Radio and Radar I)ivi- 
sion of \\TB. - MILTON 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 50% 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 %°Jo over long pe- 
riods. The output voltage is continuously 
variable from 0.Q volt to 0.i microvolt. 
Leakage below 300 mc. is not measurable 
on a sensitive receiver. Recent experi- 
mentation has enabled us to hold leakage 
at 400 mc. at less than 1 microvolt. 

Ultra -High- Frequency 

Transmitting 

Capácitors 

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. 

V X 
TYPE 1860 

REt1tUV mely low due 10 highly reaped 

sulphur 
dielectric. unique con- 

struction 

avoided by and single 
Corona 

losses rounded case, 

design, grounded terminal. 
mica-insulated oOal. and 

high- 
e eS .00001, 

10,000 tell volts 00005 mid. 

00005 
mfd.: 5000 va 

empares 
current in 

KC to 

Galoper 
lists maxi from 1000 

frequencies 
from 

the 1865 type' 
7 operating for this 
75 MC max., Reis 0' use of 

1865 (not illustrated) gable insulator use o 

Type 
cast- aluminum 

case 

supporting termina 

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 ST.. ?kw YORK 16, N.Y.- Cable:'ARLAB' 
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Ai] L;,1 
RADIO 

i 

EYES AND EARS 
OF THE NAVY 

As our Navy prowls the seas, searchin=g 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 Hammarlunc. _*rod - 

ucts are outstanding for their record of service. . 
S,aN OF OVP 

ilkfrs- 

HAMMARLUND MANUFACTURING CO., INC. 
460 WEST 34th ST., NEW YORK, N. Y. 

Edtaltated MO 
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WEATHER 
DATA ORT 

N OBSERV A 

WMTW MT. WASHÁNGTON sl 
A. IA.) 

T 

46 °F to -1--70°F 
e: - days) - 

TEMPERATURE-Range: ATURE- 1 out of 

Velocity 75 M.P.H. Apr. 
12, 1939* 

WIND- 231 M.P.H. . 

Max. Vel.- 

SNOW -Falls 
1 day out of 3 

192.6 ins. mean annual fall 
Weather 

world's worst 
world" 

CONDITIONS - Considered where in broke. 
recorded 

anywhere 
Id. At this Poi t the meter 

}{IghaJ natural velocity ever recorded in 
the wor 

4 

THE FORERUNNER OF POSTWAR 

MOUNTAIN -TOP FM TRANSMITTERS 
Experience REL is the only manufacturer of FM 
transmitters able to furnish, from experience over a 
period of years, exact engineering information and 
cost data on mountain -top installations. 

Pioneering 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 
amazing. Operating under conditions described by 
meteorologists 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 All programs are picked up 

on 44.3 mc. from the 50 -kw. REL transmitter at 
Yankee Network's WGTR, Paxton, 142 miles away, 
and are rebroadcast from WMTW on 43.9 mc. 

ST Link All 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 

RADIO ENGINEERING LABS., INC. 
-'o 44~/ N 

. Y. 

RUMFORD PRESS 
CONCORD. N. H. 
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Reach for the Moon 
...but keep your feet on the ground 

Hints of the wonders to be unveiled after Victory 
promise many 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. 

1 

n 

RADIO 
COMMUNICATION 

EQUIPMENT 

I 

Engine e: Manufacturer 
125 West 17th Street Fred Link New York 11, New York Telephone: C 3elsea 2 -3838 
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