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IS YOUR HAT IN 

THE TELEYI 

Television promises unprecedented profit and 

prestige to men of vision and energy. Tele-

vision will be tomorrow's highroad to local and 

national leadership. 

If you plan to toss your hat in the Television 

ring, arrange now to assure both early postwar 

delivery of your telecasting equipment and the 

proper training of your Television station's 

operating personnel. Both equipment and staff 

training are provided for in DuMont's Equip-

ment Reservation Plan. 

DuMont-engineered telecasting equipment has 

SION RING? 

rugged dependability and practical flexibility; 

will be designed for economical operation and 

is realistically priced. These facts have been 

spectacularly demonstrated by more than 4 

years' continuous operation in 3 of the nation's 

9 Television stations. 

Furthermore, a pattern for profitable station 

design, management and programming has been 

set at DuMont's pioneer station, WA BD New 

York ... a pattern and backlog of Television 

"know-how" which is available to prospective 

station owners. Call, write or telegraph today. 

Copyright 1945, Allen B. Dumont Laboratories, Inc. 

ALLEN B. DuMONT LABORATORIES, INC., GENERAL OFFICES. 2 MAIN AVE.. PASSAIC, N. J. 

TELEVISION STUDIOS AND STATION WABD. Sis MADISON AVENUE. NEW YORK 22, N. Y. 
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TELEVISION— sign and symbol 
of the age to come—is one of 

he wonders that specially de-
signed cable transmission makes 
practical. For the quality and 
fidelity of the transmitted image 
depend largely on how well the 
cables are engineered and manu-
factured, from tiny cables in the 
broadcasting mechanism itself to 
the great coaxial cables linking 
city with city, making possible the 
television networks of the future. 

Thus the " wireless age" as it de-
velops will actually need more 
wires—and more complicated ca-
bles—to achieve its realization! 
And in the solution of these 
problems, new and more com-
plicated cables will be required. 

Today, we will undertake to en-
gineer and manufacture the radio 
and audio cable requirements of 

any government agency or private 
concern in war work. Moreover, 
we look forward to solving many 
of the most difficult cable tasks 
in peacetime — as we have in 
wartime. The same laboratories, 
the same Yankee ingenuity that 
have helped to whip many of the 
difficulties involved in the com-
munications requirements of our 
Army and Navy are prepared 
to function for industry what-
ever the problems of today and 
tomorrow. 

Why ANKOSEAL 

solves cable problems 

Ankoseal, a thermoplastic insu-
lation, can help solve many elec-
trical engineering problems, 
now and in the future. Polyvinyl 
Ankoseal possesses notable 
flame-retarding and oil resisting 
characteristics; is highly resist-
ant to acids, alkalies, sunlight, 
moisture, and most solvents. 
Polyethylene Ankoseal is out-
standing for its low dielectric 
loss in high-frequency transmis-
sion. Both have many uses, par-
ticularly in the radio and audio 
fields. Ankoseal cables are the 
result of extensive laboratory re-
search at Ansonia—the same 
laboratories apply engineering 
technique in the solution of 
cable problems of all types. 

THE ANSONIA ELECTRICAL COMPANY 
Specializing in "Ankoseal" a Thermoplastic Insulation 

ANSONIA • CONNECTICUT 

A Wholly-Owned Subsidiary of 

NOMA ELECTRIC CORPORATION 
GENERAL OFFICES • NEW YORK, N. Y. 

—In peacetime makers of the famous Noma Lights—the greatest name in decorative 
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, radar 
and electronic equipment. 
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FCC Chairman Paul A. Por-
ter will be remembered as the 
man under whose administra-
tion the Commission arrived 
at the right — or wrong — 
answer on FM broadcast fre-
quencies. The wisdom or error 
in the final decision will even-
tually be known to all, and 
there will be no way to cover 
up a mistake, if one is made 
now. We shall have to live 
with that decision, for better 
or worse, a long, long time. 
And because Chairman Porter 
knows this, it is certain that 
he will search the records dil-
igently to find the truth. 

SURCO-AMERICAN PLASTIC TUBING 

ON THE SPOOL 

. . . holds its round shape, layer by layer, all the 
way from the core to the outside of the spool, what-
ever the size of the tubing. Surprenant's specially 
constructed spools, pre-winding treatment, and the 
method of winding are exclusive features. 

Our own formulations are laboratory tested to 
meet every possible condition and specification, as 
for example: high frequency, non fogging clear 
tubing with a low power factor—or non fogging 
tubing either clear or in any color with temperature 
resistance from 80°F to plus 295°F—or non fogging 
tubing, clear or in any color, also temperature resist-
ant, with dielectric strength which averages 1500 
volts per mil, thickness—or tubing especially resistant 
to abrasion—or semi-rigid tubing—or a nylon formu-
lation. These are but a few. Ask us to match your 
own specifications. 

"Surco-American" tested products also include 
plastic insulated wire, # 12 to # 48 A.W.C., insulating 
tape, and special tubing. Request complete technical 
data. Address. Dept. R. 

ELECTRICAL INSULATION CO. 
84 Purchase Street Boston 10, Mass. 
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QUALITY 
CONTROL 
The Case Tests 

Careful conr-ol of cpality in essentiol parts is good in-

surance for smooth flowing production and for a high 

calibre product 

Thus Deep Drawn, Seamless Steel Cases, an essen-

tial part of many Chicago Transformers, are subjected 

to p-ecision checks for case dimensions, pull tests for 

strength of spot welds in internal mounting structures, 

and inspection for elec-ro-plctine tnick.ness with care-

fully timed acic erosion. 

By this type of Q.Jality Control, applied in every 

phase of manufucture, uniformity of parts is maintained 

and high standards of quality in finished Chicago 

Transformers s assured. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 WEST ADDISON STREET 

CHICAGO, 18 

1. FM BROADCAST 
FREQUENCIES 

2. PHILCO SERVICE 

1 If any controversial subject is dis-
1 cussed long enough, not only is the 
whole truth bound to come out in the end. 
but also the nature of the aims and pur-
pose which animate those who take part in 
the controversy. So it is seen to be in the 
matter of FM frequencies. 

Until after the secret FCC hearing on 
this subject, held March 12 and 13. those 
who were concerned with the rapid post-
war development of FM as a superior 
means of broadcasting and of maintaining 
uninterrupted employment in the in-
dustry were still confident that the Com-
missioners were at great pains to bring out 
all pertinent information and data on FM 
propagation, to the end that the per-
manent frequency assignment would make 
immediate and most effective use of FM's 
capabilities in the service of radio listen-
ers. 

If that is still the case, it is certainly 
not confirmed by the record at this time of 
writing. Here are the facts as they appear 
to this observer: 

Before the Oral Argument, February 27 
to March 1, it was announced that serious 
errors had been found in the Norton testi-
mony, on which the FCC had based its 
proposal to move FM frequencies to 84 - 
102 mc. Did the Commissioners plan to 
accept this new information as a possible 
reason for reconsidering their proposal to 
make a drastic change in the FM band? 
Or was Mr. Norton prepared to make a 
frank admission of his mistakes, and to 
revise his conclusions in conformity with 
the facts? 

Apparently not. Apparently it was 
decided that if an admission of error 
should be forced upon Mr. Norton by 
further cross-examination, the record 
would be concealed for some indefinite 
length of time. It is hard to draw any 
other inference from the record because: 

Prior to the Oral Argument, when new 
testimony was to be offered showing the 
errors in the method by which Mr. 
Norton reached his conclusions, Mr. 
Norton prepared a statement to be read at 
the Oral Argument. He said: " Unfor-
tunately, due to security reasons, I will 
not be able to discuss in much more 
detail at this time the basis for the 
conclusions which I reached relative to 

(CONTINUED ON PAGE 82) 
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SYLVANIA NEWS 
ELECTRONIC EQUIPMENT EDITION 

APRIL Published in the Interests of Better Sight and Sound 1945 

Miniature Pentode 
Designed for Use 
In UHF Circuits 

Tube Type 6AK5. a new addition to Syl-
vania Electric's line. is a miniature sharp 
cut-off pentode in the short bulb. and is 
especially suitable for use in ultra high 

frequency rim iping-ni. Small size and high 
efficiency make it useful in iubrtable 
equ i ! intent. 

Full technical in may be ob-
tained from Sylvania Electric. 

"Would you say vour postwar radio 
choice :could be the large console type 
or the smaller, table-top model?" 

Oscillographic Technique Traces 
Tube Performance in New Regions 

Method Devised by Sylvania Electric 
Throws New Light on Characteristics 

The measurement of tube characteristics 
in regions where previous test methods 
were inapplicable has been made possible 
through the development. by Sylvania 
Electric. of a new procedure, based on 
phillOgraphing an oscillographic trace. 

EARLIER METHODS 

Formerly, tube characteristics were taken 
by a point-by-point method. This was ex-
tremely slow, and had the still greater 
disadvantage that it could be used only 
in those parts of the characteristics where 
the tube would not be damaged by con-
tinuous operation. In many recent appli-

cations, characteristics must he known in 
regions where a plate or grid would 
vaporize if left on for even a second. 

PHOTOG It A PHIC RECORDING 

The new technique permits taking of 
characteristics in these regions. The oscil-
lographic trace of the characteristics I, 
shown on a special Sylvania 7- inch cathode 
ray tube. and may he photographed. 
Improved tubes and circuits are ex-

pected to result from the use of the new 
method, equipment for which was built 
in Sylvania Electric's Commercial Engi-
neering Laboratory. 

SYLVANIA-VTLECTRIC 
SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. ACCESSORIES 

April 1945 — formerly FM ItAmo-ELEcTRoxies 
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NEW VACUUM TUBE 

FREQUENCY METER • • 

INDICATES 

800 CYCLES 

12 CYCLES 

Model 33-VTF can be mounted in 
several ways—rack and panel in-
stallation shown is typical. Only 
the meter appears in front — elec-
tronic unit may be mounted either 
on same panel or at some remote 
location. 

MODEL 33-VTF, now released for commercial 

use, makes available the ruggedness and ex-

ceptional accuracy of the vibrating reed fre-

quency meter. It measures specific bands 

such as 760-840 cps or 1140-1260 cps. 

Again, J-B-T engineers have extended the 

useful range of the vibrating reed frequency 

meter—through use of a simple, practical 

electronic circuit. A vacuum tube multivibra-

tor divides the incoming frequency by the 

proper integer, and shows the result on the 

widely used standard 400 cycle meter. 

Harmonics of accidental frequencies or un-

usual wave form do not affect the response 

where the speed of the inverter or other fre-

quency source is in the approximate range 

being measured. 

Model 39-VTF, Laboratory Type, not shown, 

has an input impedance of 500,000 ohms, and 

uses regular line current for power supply. 

This model, through use of a multiplier switch, 

measures frequencies 1, 2, 3, 4, 6 and 9 

times the basic range of 380-420 cycles. 

Model 33-VTF. 
with cover removed 

ehech Iheie eTeatutei: 
EXTREME ACCURACY . within 

0.25% of frequency measured. 

PERMANENT ACCURACY . cali. 

brated at factory — no subsequent 
calibration or standardization re-

quired at any time. 

STABILITY ... no temperature drift 

after initial 30 second warm-up 

period. Accuracy is independent 

of line voltage variation. No voltage 
regulator, external or internal, is 

required. 

BURN-OUT PROOF... no protection 
needed against accidental fre-
quencies above the range being 

measured. 

SIMPLE — LIGHTWEIGHT — COM-

PACT ... only 3 tubes-6N7 multi-

vibrator, 6V6 amplifier, 6X5 rectifier. 
Weighs only 6 lbs.... electronic 

unit 51/2" x 6" x 45/8": meter meets 
JAN-I-6 mounting dimensions for 

31/2 " instruments. 

20 WATT POWER CONSUMPTION 

... derived from Ire. 
quency source being 

measured. 

(Manufactured under Triplett Patents and/or Patents Pending) 

J-B-T INSTRUMENTS, INC. 
473 CHAPEL STREET • NEW HAVEN 8, CONNECTICUT 
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TYPE 108-B two-stage Amplifier 

provides ti ansformer input impedances 

for either 30 or 250 ohns with nominal 

output impedance 500 or 8 ohms. Var - 

able gain 65/105 db. with electronic 

volume control. Frequency response bet-

te c mar 1 db. 30/16,000 c.p.s. Power 

output + 43 V.U. 120 watts) with less 

than 5% RMS harmonic content. Noise 

level fu I gam 56 db. below full output. 

THE 108 SERIES consist cre fou different amplifie•I available 5imaly by changing one or two small 

input 3a leis on the master chassis. Except for hese input panels all amolifiers hove -he some transmission 

characteristics. Input impedance, gain and noise level depending on types listed below. 

Tiese ., nits a-e dsigned for'he highest type audio service having gain-lrequency characteristics better than 

1 db. 30/16,000 c.p.s. Power output • 43 V.U. 20 wa-ts) with less than 5% RM5 ha-manic content. 

TYPE 108 —A two-stage Amplifier provides transformer input for 

eitl- et 600 ohm or bridging. 600 ohm input fixed gain 61 db. Bridging 

input varlabl? gain 6/46 db. Noise level 58 db. below li.111 output. 

TYPE 108-13 as illustrated and described above 

TYPE 108-C combines the input charnels of the 108-A and 108-8 

Bridging input va -jable gain 2/42 db. Chortle{ 2—hsh gain 30/250 

chm input variable gain 62/102 db. with electronic volume cont-ol. 

No se level 56 db. below full output 

TYPE 108—D two-channel each 301250 chin input Either channel 

variable gain 62.102 db with electronic velure e con:rol Noise level 

Amplifiers. Channel —600 ohm input variable gait-. 20/60 db. 56 db. below full output 

MOUNTING ACCESSORIES 

TYPE 202-A Wall Moun-ing Cabinet permits un versal installation of 108 Series Amplifiers 
to any flat surface. Well ventilated and desigred for maximum accessibility, servicing and 

convenience of installation. Standard aluminum gray finish. 

TYPE 9-A Modification Group permi-s 108 Series Amplifiers to mount on stcrdard 19" 

telephone relay rccks. Occupies 7" rack space Allows servicing from iront of rack. 

Standard aluminum gray finish. 

The Langevin Company 
INCORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 

NEW YORK SAN FRANCISCO LOS ANGELES 

37 W 65 St, 23 1050 Howard St 3 1000 N Seward St 38 



A Light, Compact 

MOSSMAN LEVER SWITCH 
For Transmitting Equipment 

The light weight and compact size of the Series 4200 Mossman Lever 
Switches make them excellent components for radio equipment. 

Frame of the Series 4200 Mossman Lever Switch is of zinc or aluminum 
die casting. Design and materials used make it a rugged, positive-
action switch, light in weight and attractive in appearance. 

Latch plate is of highly polished chrome plated brass with threaded 
stem on which a plastic handle is secured. Detent mechanism consists 
of a stainless steel spring, which exerts pressure against two free rolling 
stainless steel balls located in a nickel plated brass tube inserted and 
staked in the tunnel of the switch frame. 

The Series 4200 Mossman Lever Switch is available as either a two or 
three position switch (locking or non-locking) and in an almost unlimited 
series of combinations of contact assemblies built to suit specific require-
ments. Contact ratings: Standard heavy duty-5 amperes, 110 volts 
A.C. (non-inductive), lite diameter fine silver. Extra heavy duty- 10 
amperes, 110 volts A.C. (non-inductive), 3/16" diameter fine silver. 

Like all Mossman Electrical Components, the Series 4200 Lever Switch is 
precisely constructed of highest quality materials. Send for catalog 
giving complete description of the many types of Mossman heavy duty, 
multiple circuit lever switches, turn switches, push switches, plug jacks 
and other special switching components. 

'ASK CONTACT FORMS 
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DONALD P. MOSSMAN, Inc. 
612 North Michigan Avenue Chicago 11, Illinois 
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Hoffman: Will be represented in Honolulu 
by Tommy Kearns, radio and appliance 
distributor in the Islands for the last 20 
years. Arizona Wholesale Supply Com-
pany will handle Hoffman sets in Arizona 
and in the Las Vegas, Nev., and Needles, 
Calif. areas. 

Benwood Uwe: Has opened a New York of-
fice in the Graybar Building, 420 Lexing-
ton Avenue. H. S. Dahl, for the past 10 
years a specialist in metallic rectifiers, will 
he in charge. 

Westinghouse: Times Appliance Company, 
I ti(•., v hick introduced Westinghouse sets 
in New York nearly 24 years ago, has been 
appointed exclusive distributors for the 
postwar line in the 5 boroughs of New 
York, and Nassau, Suffolk,. and West-
chester counties. 

Utah: Robert M. Karet, sales manager of 
Utah's wholesale and sound divisions, has 
completed a trip from Spokane to St. 
Louis, giving demonstrations of a new 
wire recorder at jobber's and servicemen's 
meetings. 

Motorola: York Automotive Distributing 
Company, Inc., 33 W. 60 Street, New 
York City, has changed its name to 
Motorola-New York, Inc. A branch at 
177 Central Avenue, New Jersey, will be 
known as Motorola-New Jersey, Inc. 
There will be no change in officers or man-
agement. Motorola sets will be distributed 
by this organization in New York coun-
ties of New York, Kings, Queens, Rich-
mond, Suffolk, Nassau, and Westchester, 
and in the Jersey Counties of Monmouth, 
Mercer, Middlesex, Somerset, Hunterdon, 
Union, Morris, Sussex, Passaic, Essex, 
Hudson, Warren, and Bergen. 
For Arkansas, Motorola has appointed 

Home Appliance Distributors, 600 W. 7th 
Street, Little Rock. 

Stromberg-Carlson: Has appointed Midwest-
Timmerman Company, Davenport, Ia., 
as distributor for Iowa, and parts of 
Nebraska, Illinois, and South Dakota. 

In the Hawaiian Islands, the line will be 
handled by Electrical Distributors, Inc., 
of Honolulu. 

The following additional distribu-
tors have been appointed for the Bendix 
radio line: Alford's Wholesale, Albuquer-
que, New Mexico, for all the state except 
ten southern border counties; Gunn Dis-

(CONTI NUM) ON PAGE 78) 
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Using Strength Lightness, Wearing Quality 

STR ENGTH, light weight and wear-re-
sistance make Synthane laminated 

highly desirable for retainers in high 
speed ball bearings . . . and an excel-
lent example of putting plastics where 
plastics belong. 

if you haven't used plastics at all or 
to the fullest extent, if you are not 

certain which of the many plastics fits 
into your plans . . . or where . . . or 

why . . . or what the cost will be . . . 
ask us to help you, preferably before 
you design. 

This way, if Synthane is the answer 
to your needs, you can be sure of de-
sign and material not only right for the 
application but right for fabrication. 
Should you, in addition, want us to 
take over fabrication, you can be sure 
your parts will be produced by men 

SYNTHANE TECHNICAL PLASTICS 

who know machining of plastics, work-
ing on machines fitted especially for 

plastics. For your whole job or any part 
of it—design, materials or fabrication 
—remember Synthane. It will give you 
a real sense of satisfaction to know 
whether the job can be done, how it 
can be done, how long it will take to 
produce and how much it will cost. 
Synthane Corporation, Oaks, Pa. 

DESIGN • MATERIALS • FABRICATION 

TUBES 

FeBRICATE0 PARTS 
MOLDED. MACERATED 

MOLDED- LAMINATED ,7,77 CSYNITHANI `' 4 



AND NOW...the General Electric 

meiwe4:17 2-7 
IKS 7'4E1Se 

Television by wire for 

business, education 

and industry 

The G-E Intra-Tel system can make a store 
the show place of a community. With it, it will 
be possible to televise and transmit living pic-
tures throughout the store and in display 
windows. It is a new sales power that will in-
crease customer traffic on every floor and in 
every department. 

From the television laboratories of 

General Electric has come a powerful 

new selling aid for business, a dynamic 

medium for education, an effective tool 

for industry. It is G-E Intra-Tel— a 

television-by-wire system that can 

carry high-quality pictures and sound 

and reproduce them anywhere within 

the range of the system. 

• Intra-Tel has great potentialities. In 

merchandising it can increase store 

traffic. With an Intra-Tel system dy-

namic demonstrations can be displayed 

simultaneously on every floor and in 

show windows. In education, the Intra-

Tel system can bring special demon-

strations, lectures, and motion pictures 

to every classroom. In industry the 

Intra-Tel system can provide the 

means for coordinating activities 

throughout a plant, observe production 

progress, to peer into inaccessible places 

or to observe extremely hazardous 

operations. The Intra-Tel system uses 

no transmitter and its installation thus 

requires neither FCC license nor gov-

ernment approval. 

• A G-E Intra-Tel system includes one 

or more portable pickup cameras, one 

or more sound microphones, and a con-

trol and monitoring console. The entire 

system is designed so that both picture 

and sound are fed by cable to any 

number of home-type or display re-

ceivers. If desired, a motion picture 

projector and film pickup camera can 

easily be added to the system. Provi-

sion can also be made to link the sys-

tern to any outside local television 

broadcast station by means of coaxial 

line or by radio relay. 

• For details on G-E Intra-Tel systems 

and television broadcast systems, see 

your G-E broadcast equipment repre-

sentative, or write for the booklet 

"Television Broadcasting Post -War," 

Electronics Department, General 

Electric, Schenectady 5, N. Y. 

114gtoclowlmembdoliffiv QUIPMENT • TRANSMITTERS 
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A typical G-E Intro-Tel system. With the 
Intl-a-Tel system, portable television cam-
eras and sound microphones can be operated 
from any place in store or plant. Pictures 
and sound picked up by cameras ( 1) and 

microphone with microphone amplifier (2) 
and (3) are fed by cable to the control 
and monitoring console ( 4). Outlets at the 
console make it possible to feed picture 
and sound signals by cable to any number of 

display receivers ( 5). Amplifiers and pulse 
generator (6) maintain signal levels and 
synchronize scanning, respectively. Film 
projector ( 7) is used for motion pictures. 

V1010 CUTPUT TO COAXIAL LIN! 011.3-T TRAN$miTTeit 

Plan to visit General Electric's great televi-
sion proving ground— WRGEt at Schenectady. 
Every Wednesday and Friday are "open 
house" days. Write for the folder, "How to 
get to Schenectady," or see your local G-E 
broadcast equipment representative. 

Establish a delivery priority now on your 
future television equipment. General Electric 
offers you the "G-E Television Equipment-
Reservation Plan." Write for your copy. It 
explains how you can assure yourself early 
delivery of your television equipment. 

Relay Transmitter 

(Optional) 

Control Room Equip• 

ment 

Picture and Sound 

Pickup Equipmc-nt 

Camera and Micro-

phone Outlets 

Display Receiver 

Outlets 

Hear the G-E radio programs: " The World 
Today" news, Monday through Friday, 
6:45 p.m., EWT, CBS. " The G-E All-
Girl Orchestra," Sunday 10 p.m., EWT, 
NBC. " The G-E House Party," Monday 
through Friday, 4 p.m., EWT, CBS. 

ANTENNAS• ELECTRONIC TUBES • NOME RECEIVERS  

FM • TELEVISION • AM G/ 



Less Surface Noise 

"The following is electrically transcribed..". 
• 

• Super Suds, SuperSuds, 
lots more suds.,." 

To any modern youngster or her Mommy, the Super 

Suds jingle is as familiar as the works of Mother Goose. 

In two years, this merry snatch of song has proved 

itself a commercial with "super-do"—lilting its way 

into the musical memory of America, and, incidentally, 
selling a whacking big heap of suds. 

Super Suds "spots" are cut on PRESTO discs. 

on PRESTO discs! 
Most important transcriptions are. For recording 
engineers know that PRESTO discs give finer results 

with less margin for error—actually perform better 
than most of the recording equipment on which 

they are used. That's why you'll find, in most large 

broadcasting stations, recording studios and research 

laboratories, the standard recording disc is a PRESTO. 

WHY BROADCASTING STUDIOS USE MORE PRESTO DISCS THAN ANY OTHER BRAND 

No Distortion 

WORLD'S LARGEST MANUFACTURER 

OF INSTANTANEOUS SOUND 

RECORDING EQUIPMENT 

Easier on Cutting Needle No Fussy Needle Adjustments 

RESTO 
RECORDING CORPORATION 

242 West 55th Street, New York 19, N. Y. 

Walter P. Downs Ltd., in Canada 

FM AND TELEVISION 

AND DISCS 
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ANOTHER HAIRY PRODUCT 

er' 
<7 d e et- 0 

dP° 
cff gibe) 

CD- 604, CD- 605 TRANSFORMER- CORD SETS 

UTC production facilities for these Sig ial Corps headset adapters permit acceptance of 

additional quantity orders for quick delivery. Also available in hermetic construction. 

\-1e ALL PLANTS 

May we cooperate with you on design savings for your appsications—war or postwar? 

ISO VARICK STREET NEW YORK 13, N. Y. 
EXPORT DIVISION: 13 EAST 40th STREET, NEW TORN 16, N. T.. CABLES: "ARLAB' 
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radio and electronic components designed to 
speed production and improve the performance 

of precision equipment. 

You'll discover how the new line of C. T. C. Termi-
nal Lugs and Swaging Tools saves time and 
money through faster, cleaner assembly. It cor-

tains specifications for C.T.C. Crystals and facts 
about a thumb-size I- F Ultra- High Frequency' 

Transformer. 

You need this book for your files. Write fer your copy today. 



FROM COMPONENT...TO COMPLETE STATION 

FTR o o 

A vital link in a long chain of equipment . . . from microphone 
to antenna . . . the lead-in cable plays an important part in de-
pendability of operation. 

Federal's Intelin Cables are dependable. They've proved that in 
broadcast and military installations all over the world ... standing 
up under severe operating conditions . . . in all kinds of climate. 

And that's typical of all Federal broadcast equipment. From 
lead-in cable to complete station, it has earned a reputation for 
performance because it's built to stay on the air. 

Amplitude Modulation, Frequency Modulation, and Television 
. . . for quality, efficiency, dependability . . . look to Federal for 
the finest in broadcast equipment. 

Federal Telephone and Radio Corporation 
Newark 1, N. J. 

• 
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Unfailing 
Dependability 

RNCR 99 DYNAMIC 

Themost rugged microphone In the entire 
Turner line. Engineered and built for the 
discriminating user who wants utmost efei-
ciency and dependability. Available as 

No. 999 with Balanced Line features for 
critical applications. Write for complete 
specifications and details. 

Built to stand up and deliver under the most 
difficult acoustic and climatic conditions, .- rTurner Microphones are " sound" instruments 
of rugged dependability. For indoor or out-

door use in arctic cold, desert heat or tropic 

humidity, they're precision engineered tc give 

crisp, clear transmission of any sound, with 
_ . all gradations of tone and volume faithfully 

' reproduced without distortion or blasting. 

In every theater of military operations—on 
land, on sea, and in the air—in critical P.A., 

recording or broadcast work—wherever ac-

curate transmission of voice, music or any 
sound is vital, Turner Microphones set the 

standard for unfailing performance. 

The TURNER Company 
Cedar Rapids, Iowa 

field* • TURNER— Pioneers 

UP/1PP 
f 99 and 999 

There is a Turner Microphone for 
every electronic communications ap-
plication. Get the complete Turner 
story from Turner engineers. Write 
for Free Illustrated Catalog giving de-
tails arid specifications on all Turner 
Microphones for recording, P. A., 
amateur or commercial broadcast 
work. Write today. 

in the communications 

16 
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This "big gun of electronics" is a sym-

bol of Machlett's ability as a tube 

manufacturer. 

In this unique tube is found the high-

est development of the basic require-

ments common to all electron tubes for 

whatever purposes. These are: 

The tube must be structurally sturdy, 

compact, and completely vacuum-tight. 

It must embody means for the accu-

rate, effective and stable control of an 

electron stream. 

It must have adequate heat-dissipat-

ing properties. 

The difficulties of meeting these 

requirements are multiplied many times 

by each increase in size, design-com-

plexity, and voltage. They reach an 

all-time high in this 2,000,000-volt d-c 

X-ray tube. 

When buying electron tubes, whether 

X-ray, oscillators, amplifiers or recti-

fiers, look for the Machlett name as 

evidence of high technical achievement 

protecting your purchase. For information 

about available types of Machlett tubes 

write Machlett Laboratories, Inc., 

Springdale, Conn. OF RAY TUBE EXPERIENCE 

The ML 880 is ci 
r a dio oscillator 
hilse for use in 
transmitters, and 
has o maximum 
output of 60K W. 

Ac H Lft 
AP RADIO ITS 46 YEARS 
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AS A TOP producer of radio and electron 
tubes, 'National Union makes hundreds of 
types—from thumbnail miniatures to giant 
cathode-ray, uansmitting and power tubes. 
From National 'Union 'Research Labora-

tories have corne an impressive number of 
entirely new types of tubes with special 
characteristics to naeet new requirements, frequency 

particularly in the ultra 
-high 

regions. N• U• scientists have developed 
new materials • .. for example, new cathode 

coatings for gh emission ne ffmicaineun  quantity 

cy. They 

hi 
have devised new precisiofacturing 

methods to produce quality standards 
tubes in 

—fast! 'They have created new 
for tube performance and useful life under 

rigorous battlefront conditions. tube 
After the w ar, you w ill want like 

these, which embody advanced sclonger last 

ientific 

techniques • . . more efficient, - 
ing tubes engineered to your new needs. 

Count on "National Union. 

1410101SAI. UINIOS 
RADIO AIND ELECIROIN IUSES 
NATIONAL UNION RADIO CORPORATION • NEWARK 2, N• J• 
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lifit14-1Q10.1. and te voice of radio 

pa to rad 

aw.i(nox-rowers hex played an important part in radio since the 
early days of Marconi. Most Radio 'Towers*, h are of 

ee and abroad, 

Blaw-Knoic design or manufacture. Blaw-Knox's importance in 

military electronic ethods fo 

development cannot now be disclosed. 

What Blaw-K-noic means io, it means to many other idustries. 

n 

If you are concerned with modern mr converting raw 

mater•ials to usable mif 

products by chemical or mechanical means, or 

solvent recovery ... or any raication of industrial proce, 

ssing 

Blew-Knox can carry on from pilot plant to full scale production. 
Blaw-Knoic can serve in other ways: with prefabricate d piping, 

equipment for the steel industry and a broad line of con-
struction equipment, to name a few. Let us discuss your 

problems with you—at your convenience. 
- *The /owes is an essential part of tbe voice of radio. 

illatv-Knox 'Towers (some over 1000' hie) are used 
for broadcasting, communication,, navigation, televi-
sion. facsimile, police work • .. as well as for undis-

closed electtonic purposes. 

BMW-KNOX 
PACEMAKER FOR 

Ast i RICAN INITIATI‘ 
AND 1N(.ENUIT) 119115:«Ntles-

LEWIS FOUNDRY MACHINE DIVISION, 
Rolls and Rolling Mill Machinery 

POWER PIPING DIVISION, Prefabricated Piping Systems 

COLUMBUS DIVISION, Ordnance Matériel 

SPECIAL ORDNANCE DIVISION, 
Bofors Anti-Aircraft Gan Mounts and Mechanisms 

BLAW-KNOX DIVISION, Chemical & Process Plants & 
Equipment, Construction Equipment. Steel Plant 
Equipment, Radio & Transmission Towers . . 
Genel-al Industrial Products 

-"extivy 2046 FARMERS 
BANK Box:, 
PITTSBURGH, PA. 

PITTSBURGH ROLLS DIVISION, 
Rolls . ir: Steel and Non- Ferrous Rolling Mills 

UNION STEEL CASTINGS DIVISION, 
Steel and Alloy Castings 

NATIONAL ALLOY STEEL DIVISION, 
Heat and Corrosion- Resistant Alloy Castings 

MARTINS FERRY DIVISION 
BO frys Anti-Aircraft Gun Mounts 

BLAW-KNOX SPRINKLER DIVISION, 
Automatic Sprinklers and Deluge Systems 

AN . Fr CUM MOUNTS 
. I LANTS ROCKETS 

A FEW VICTORY PRODUCTS 
GUN SLIDES I ANDING BARGES SYNTHETIC Al FIBER PLANTS PIPING FOR NAVAL VESSELS 
16— PRE:01.111M CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION L.ILEMICAL PLANTS 

April 1945 — formerly FM RADIO-ELECTRONICS 19 



A BASICALLY NEW IDEA IN 

1-) 

TRANSMITTERS... 

PLUS ALL THE EXTRAS OF SPECIAL 

WESTINGHOUSE RESEARCH FOR FM 

* For harmonics up to 

TO IcCIS at t 75 Iccis 

swing, distortion is leas 

than 1.5'1; rms for modu-

lating frequencies be. 

tween 50 and 15.000 cps. 

Westinghouse 
PLANTS IN 15 `_ ITIES OFFICES EVERY WHERE 

Here in a smartly-styled package is a basically new 

approach to FM transmitter design .. : combined with 

all the performance extras of special Westinghouse 

research for frequency modulation. 

Built in 1, 3, 10 and 50 kw ratings, this new design 

provides direct generation of the modulated carrier 

by a simple and straightforward circuit. Frequency 

corrections are independent of critical tuning. Dis-

tortion is low.* 

Metal-plate rectifiers— first introduced by West-

inghouse for high-voltage, high-current AM applica-

tions—virtually eliminate outages caused by rectifier 

(tube) failures. Space and cooling requirements are 

reduced, operating costs are lowered. 

Your nearest Westinghouse office has complete 

details of this new triumph in FM transmitter 

design in booklet B-3529. Or write Westinghouse 

Electric it Manufacturing Company, Radio Division, 

Baltimore, Maryland. J08103 

XXV - RADIO'S 25TH ANNIVERSARY - KDKA 
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What's 
Going on 
Here? 

The what we can tell you about. The how 
is one of those many little secrets about instrument manu-

facture Simpson has learned through more than 35 years of experience. 
This particular operation has to do with the making of pivots, those critical parts 
around which the accuracy of any electrical instrument revolves. Only by means of 
this and other Simpson-developed processes can we make pivots which in strength 
and hardness, and in their perfect contour, measure up to Simpson's standard. 
The Simpson plant is full of such refinements and shortcuts—all aimed at the twin 
purpose of improving performance and reducing cost. Added to the basic superiority 
of the patented Simpson movement they provide the fullest measure of accuracy 
and stamina, and dollar value. 
Only Simpson's long familiarity with the problems of instrument manufac-
ture could achieve so many noteworthy solutions. Nothing less can promise 
so much for the electrical instruments and testing equipment you will use 
in the years to come. 

SIMPSON ELECTRIC CO. 
5200-18 W. Kinzie St.. Chicago 44. III. 

o 
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halhcraftPrs 
EQUIPMENT 

- COVERS 

THE 

THE new Model S-37 FM-AM receiver is an outstanding example of Hallicrafters pioneering work in the upper regions of the 
spectrum. Covering the frequencies between 130 and 210 mega-
cycles, the S-37 provides VHF performance which is in every 
way comparable to that of the tinest communications receivers 
operating in the medium and high frequency bands. The average 
over-all sensitivity of the S-37 is approximately 5 microvolts. The 
image ratio of at least 1000 times is achieved through the use of 
two pre-selector stages and an intermediate frequency of 16 mega-
cycles. No band switching is necessary and exceptional ease of tun-
ing is provided by mechanical band-spread with 2300 dial divisions 
between 130 and 210 megacycles. The pre-loaded gear train is com-
pletely enclosed and is equipped with a positive stop at each end of 
the tuning range. Hermetically sealed transformers and capacitors, 
moisture proof wiring, and extra heavy plating, all contribute to 
the long life and reliability of the S-37 . .. the only commercially 
built receiver covering this frequency range. 

The amazing performance of the Model S-37 is largely due to the 
RF section shown at right. It is mounted as a unit on a brass plate 
1/4 inch thick. The two type 954 RF amplifiers and the type 954 
mixer are placed in the heavy shields which separate the stages. 
The type 955 oscillator is mounted directly on its tuning condenser. 
Exceptional stability is assured by the use of individually selected 
enclosed ball bearings, extra-heavy end plates, and wide spacing 
in the oscillator condenser — rigid mounting of all components — 
and inductances of Vs inch copper tubing wound on polystyrene 

forms. All conducting parts are heavily silver plated. 

le* 

141/. Write for Catalog No. 36G, describing 

Hallicsafters complete line of high 

frequency receivers and transmitters. 

SPECTRUM 

Ucelei S-37 
FM-AM 

for very high frequency work 
13G to 210 Mc. 

hallirrafters RADIO 
22 

THE HALLICRAFTERS CO MANJFAClURERS OF RADIO AND ELECTRONIC EQUIPMEhrt, CHICAGO 16, U.S.A. 

Ell AND TELEVISION 



OPPOSING VIEWS ON LOWER TELEVISION CHANNELS 
Question of Permanence of "Temporary" Channels Raised at Oral Argument before FCC 

DU MONT BRIEF 

FOLLOWING is the text of the brief 
presented at the Oral Argument on 

frequency allocations by Thomas T. 
Goldsmith, Jr., Director of Research for 
Allan B. Du Mont Laboratories, Inc. 
Only the introductory remarks have been 
omitted: 

Thirteenth Channel * We request that the 
channel from 102-108 Inc. be definitely 
assigned to television at the present time. 
While 12 channels will provide for a 
limited competitive commercial service, 
the addition of the 13th channel will be of 
further assistance. Furthermore, it will be 
developed along lines probably capable of 
including all of these 13 channels, and 
assure ready adaptation to include other 
channels between 84 inc. and 180 mc. 

Future Expansion * The Federal Communi-
cations Commission should take such 
steps as are practical to. earmark addi-
tional 6-nic, channels in the region be-
tween 84 me. and 180 mc., to be released 
by other services when no longer required, 
and to be then assigned to television 
service as the commercial television serv-
ice demands further expansion. 
Adequate 6-Inc. television broadcast 

allocations will be provided if eventually 
television occupies the entire spectrum 
between 44 and 216 mc., but this entire 
spectrum can be assigned as needed by 
normal expansion of the service having 
begun with the present 12 proposed 
channels. 

VHF Broadcasting * As to Frequency Modu-
lation broadcasting, the range from 84 to 
102 mc. can probably be incorporated in 
television receiver designs to provide both 
television reception and frequency modu-
lation sound broadcast reception. Then as 
television commercial operation expands it 
can, if necessary, absorb these Frequency 
Modulation sound broadcast channels if 
that service no longer receives public de-
mand in view of the superior television 
service providing both sight and sound. 
There has been some discussion that 

the region of the spectrum from 84 to 102 
me. may not prove sufficient to accommo-
date all the channels which may be re-
quested for very high frequency broadcast 
service. If this inadequacy of spectrum is 
seriously anticipated, we recommend that 
the very high frequency broadcast people 

change at onee.from the wide band fre-
quency modulation specifications requir-
ing 200 kilocycles per station (and in 
practice possibly requiring even 400 kc. 
per station in a given area) to a system 
requiring narrower channelsper station in 
the manner proposed in the following 
paragraph. 

For very high frequency broadcasting. 
employ amplitude modulation with an 
assigned channel width per station of 40 
ke. Make these frequency assignments in 

TELEVISION, as well as FM, has 
its upstairs vs downstairs 

problems, though they are of a 

different nature. Television has 

been assigned twelve 6-mc, chan-

nels between 44 and 216 mc., and 

twenty-two 20-mc, channels in a 

solid block from 480 to 920 mc. 

One school of thought believes 

that an adequate, national serv-

ice, of acceptable picture quality, 

can be established downstairs in 

the immediate postwar period. 

Another holds that 6-mc, picture 

quality will not satisfy the public, 

and that any use of downstairs 

frequencies, during the time re-

quired to put 20-mc, pictures on 

the air, should be announced as 

being only an interim effort. 

These two schools of thought are 

represented in the Du Mont and 

CBS briefs filed for the FCC's 

Oral Argument on the proposed 

frequency allocations. 

the region of the spectrum from 84 to 102 
mc. as presently proposed in the Federal 
Communications Commission allocation 
plan. Allow each station for VHF broad-
casting to use as much power as it wishes. 
With this plan of assignment it should 
then be possible to provide each applicant 
for a broadcast station with a substan-
tially clear channel. In this way. 430 clear 
channels will be provided, and with char-
acteristics of propagation in this region of 
the spectrum it is very probable that 
duplicate assignments might still be made 
in widely separated portions of the United 
States, still allowing unlimited power. 
From our experience with operation of 
amplitude modulation transmission and 
Frequency-Modulation- transmission for 
the sound channel on a carrier frequency 
of 83.75 me., we are thoroughly convinced 

that the narrower band amplitude modu-
lation can provide an excellent broad-
casting service. 
We are recommending that the Federal 

Communications Commission allocation 
with regard to very high frequency broad-
casting stay where it is in the proposed 
allocation plan, but suggest that consider-
ation may be given to a respecification of 
the type of service if the proponents of 
wide band FM broadcasting do not feel 
that the proposed Federal Communica-
tions Commission allocation plan provides 
sufficient channels. 

If the available spectrum for very high 
frequency broadcasting proposed in the 
Federal Conununications Commission al-
location plan should prove inadequate to 
accommodate all qualified applicants. 
t hen it would be wise to plan a division of 
the channels so as to accommodate both 
FM and AM in this region of the spectrum 
between 84 me. and 102 mc. Applicants 
desiring to carry on broadcasting using 
amplitude modulation could be assigned a 
portion of this spectrum, say 6 mc. wide. 
Each station could be allocated 40 ke. 
and thus provide for a total 150 channels 
for very high frequency amplitude modu-
lation broadcasting. There would yet 
remain of the total of 18 mc. an amount of 
12 mc. allocated to Frequency Modula-
t ion broadcasting providing 60 FM chan-
nels. Thus, those persons desiring to 
broadcast by Frequency Modulation may 
ignitinite that type of broadcasting. How-
ever, those persons desiring to broadcast 
amplitude modulation may be permitted 
to do so, and a total of 210 broadcast 
channels could thus be provided. 

Television At 50 Mc. Rather Than FM * Televi-
sion service in the region from 44 to 48 me. 
is more sound technically than Frequency 
fialulation sound broadcast service in 
I his same region of the spectrum. Tele-
vision operates fundamentally with a 
higher signal level at the receiver due to 
the much broader band characteristics of 
its signals. Although a higher ratio of 100 
to 1 for received signal to interference 
signal is specified as protection for tele-
vision than the ratio of 10 to 1 protection 
for Frequency Modulation sound broad-
casting, it is nevertheless true that tele-
vision can tolerate occasional long distance 
sporadic signals more readily than Fre-
quency Modulation sound broadcasting. 
For example, a television receiver may 
operate on the 500-microvolt contour of a 
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broadcast station. An interfering station 
on the same channel located at such a 
distance that occasional sporadic inter-
ference is possible, may put in a signal 
strength of 100 microvolts. The television 
receiver would be disturbed for that short 
interval of interference but the desired 
station would still come through with 
some degradation. On the other hand, if 
an FM receiver was operating on the 
fringe of its service contour with a field 
strength of 50 microvolts, then a distant 
interfering station with a sporadic signal 
strength of 100 microvolts would make it 
impossible for the FM receiver to receive 
any intelligible signal from the desired 
station. 

Furthermore, FM stations, with their 
relatively narrow band width, can be de-
signed to radiate effective powers of hun-
dreds of kilowatts while television stations 
with their broad band characteristics 
probably would be limited to the order of 
tens of kilowatts. Thus, there is much 
greater likelihood of the FM stations 
providing long distance high level occa-
sional interfering signals. Also, if any FM 
stations are assigned in the region near 
50 nic. then all would probably be as-
signed in this region, making all FM sta-
tions susceptible to this sporadic inter-
ference. Television would have only a few 
of its channels in this region and suscepti-
ble to this sporadic interference. 

Consideration should be given to the 
effects of multipath and shadow. Past 
experience with television picture trans-
mission and associated FM or AM sound 
transmission has shown that multipath 
effects are more serious on the picture 
channel than on the sound channel. This 
would be expected theoretically, since the 
picture channel cannot resolve relatively 
short intervals of time of a few micro-
seconds whieh are characteristic of multi-
path. Since picture channels are suscepti-
ble to this multipath transmission, it 
would seem wisest to keep the television 
channel assignments in the lower part of 
the frequency spectrum. Operating ex-
perience has been liad on broadcasting 
between 44 me. and 84 me. for picture 
transmission, and the multipath problems 
have not been too serious although they 
are present in some receiving allocations. 
We do not anticipate any serious condi-
tions because of multipath in the com-
mercial broadcast use of the spectrum for 
television up to 216 nie. Nevertheless 
where there is a choice between sound 
broadcasting and television broadcasting 
for use of the frequencies between 44 and 
84 me.. then television should be assigned 
this region in preference to assigning it to 
sound broadcasting, since the sound 
broadcasting can as readily use a higher 
frequency without probable extensive 
difficulties from multipath phenomena. 

Certainly, if sound broadcasting utilizes 
narrow band amplitude modulation, very 
little difficulty will be experienced for mul-
tipath conditions on frequencies around 
100 me. 

Therefore, if it is a choice in the spec-
trum between 44 and 84 me. whether FM 
or television should be assigned in this 
region, it is obvious that television should 
get the assignment. 

Shared Channels * It is proposed by the 
Commission in the allocation plan that 
certain of the, services may be able to use 
television frequencies on a secondary 
basis by a space-shering plan, wherein the 
other services occupy television channels 
adjacent to those used for television in 
given areas. There is a chance that this 
plan of sharing may have some merit. 
However, I would urge strongly that the 
Commission make it perfectly clear in the 
channel allocation that television is to 
have the primary use of the 12 channels. 
With only 12 channels available for this 
commercial service, it is imperative that 
the fullest use be made of these channels 
in accordance with a carefully drawn up 
national plan for television. Other services 
should be allowed to use these adjacent 
channels only on the basis of non-interfer-
ence with currently installed existing 
television stations and with probable 
future television stations for the area in 
question. 

Television Experimentation * We feel that the 
present proposed allocation for television 
experimentation between 480 and 920 
mc, is adequate for such experimentation 
and should be retained on an experimental 
basis. 

Television Relay * The provisions made for 
television relay services are adequate for 
presently anticipated requirements and 
we feel that should further requirements 
prove necessary, they can be adjusted in 
view of the relative merit of such relay 
services as compared with other services 
at such a time when they should be 
necessary. 

Permanence of Channels * We urge that the 
Federal Communications Commission 
more strongly clarify the permanence of 
the 12 commercial 6-me. television chan-
nels. We feel that these channels are going 
to be used on a permanent commercial 
basis and that official statement from the 
Federal Communications Commission to 
the effect that they will remain assigned 
for this purpose over a period of at least 
10 years is necessary to safeguard both 
manufacturers and the public with regard 
to their investment in such a commercial 
service. 

CBS BRIEF 

THE CBS brief discussed FM and sub-scription broadcasting, as well as tele-
vision. The following text presents the 
part concerning television and is complete 
except for the introductory analysis of 
opinions as to the technical advantages of 
television transmission in the 480- to 
920-me, band: 

"Good-Enough" Television * We may confi-
dently expect after the war somewhat 
better television, even on the low-defini-
tion standards, than was available to the 
public before the war. Tube and receiver 
improvements, as well as improvements in 
studio design and operation, will produce 
pictures in the home which will have more 
brilliance and contrast and be less subject 
to distortion, and pictures which are con-
sequently more easily projected and 
enlarged.I 

After giving full weight to these consid-
erations, however, it is submitted that a 
television service on prewar standards, 
which confine the television picture in the 
straitjacket of low-definition, will not 
attract and hold an audience large enough 
to " put television across". The need for 
radical and fundamental improvement is 
obvious from the following significant 
facts: 

(a) Only 7,000 television sets were sold 
in an area containing 3,000,000 homes 
during nearly two years of prewar broad-
casting. 

(b) Less than 40,000 sets were sold in 
England during the three-year period of 
daily television broadcasting. 

(c) Present television pictures are, by 
direct mathematical and optical compari-
son, less detailed than a crude home 
movie. 

(d) The majority of independent sta-
tions affiliated with the CBS network do 
not believe present television pictures 
are good enough to be viewed for more 
than one hour without eyestrain, or good 
enough to sell sets in large quantities. 

Further, there has been evidence that, 
before the war, families who bought tele-
vision sets used them less and less after 
the first novelty wore off. 
Good programming is an essential pre-

requisite to wide popular acceptance of 
television. But, broadcasters — and the 
public — have a prime interest in seeing 
that the technical standards of television 
are set high, because good programs can-
not win popular acceptance if the pro-
grams sharply deteriorate between the 
studio and the receiving set. Technical 
advancement, making possible more flexi-
bility and creativeness in the operations 

These collateral improvements will, of course, be 
as equally applicable to high-definition television as 
to low-definition television. 
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of program producers, will free the art 
from many of its present limitations.2 

Better Television Can Be Realized * Columbia 
proposed the better television in April, 
1944. Today, less than a year later, there 
appears to be unanimous agreement that 
the better television will be proved. The 
Commission has said in its Report: 
"The Commission is fully convinced 

that by virtue of the recent developments 
in the electronic art, a wide channel 
television broadcasting system, utilizing 
frequencies above 400 mc., can be de-
veloped, and the transmission of higher 
definition monochrome pictures and high-
definition color pictures achieved." 
The only question still debated is, 

"When can the new television be demon-
strated and proved?" 
Opponents of the better television say 

— not before a minimum of five years. 
Columbia says — within one year after 
manpower and materials are fully avail-
able, and possibly before the end of 1945. 
The better television will be brought 

to the public at an early date if a substan-
tial part of the television industry co-
operates competitively in the development 
of the new system and in the field-testing 
and the fixing of new standards. 

Fords and Frigidaires * The opponents of 
"better television now" have said, in 
effect, " Where would the automobile 
industry be if the Model T had been held 
off the market because a better car was 
in the offing, or the modern mechanical 
refrigerator if millions of its cruder coun-
terparts had not first been sold?" 
This type of argument is based on two 

fundamental misrepresentations: 
(a) Columbia has not said and does 

not say that present television should be 
stopped or that sets manufactured to re-
ceive the prewar standards should be 
withheld from the public. 

(b) The comparison with Fords and 
Frigidaires completely ignores the lock-
and-key relationship which is the essence 
of television broadcasting. 
Today, nearly twenty years after the 

last Model T was built, some of them are 
still on the road and providing their own-
ers with transportation. Likewise, some of 
the earliest mechanical refrigerators are 
still giving service. In television, however, 
as soon as the postwar, high-definition 
television is proved and the broadcasters 
change their transmitters so as to provide 
the new and better service, every low-
definition set which has been bought by 
the public will become completely obsolete 

2 The present low-definition standard» require close-
ups or waist-shots to convey facial expression on the 
receiver screen. The televising of group activities, 
whether dramatic, musical or in discussion groups, 
must now be interrupted by frequent individual close-
ups, with consequent loss nt pace and sense of unity. 

and useless. Each low-definition television 
receiving set will then be a lock without 
a key, because the necessary complement 
to the receiver — the signal from the low-
definition transmitter — will be missing. 

Dud Operation No Solution * This lock-and-
key relationship presents the dilemma of a 
public which may have bought television 
sets made on the old standards in the ex-
pectation that such sets will provide them 
with years of television service. No one 
could lightly contemplate the overnight 
destruction of the public's investment at 
a time when, say, 1,000,000 old-standard 
sets had been sold. 

In order to protect this possible public 
investment, it has been suggested that 
television broadcasters who are licensees 
of low-definition stations at the time new 
standards are adopted, continue for a 
number of years their operation of the 
low-standard transmitters in simultaneous 
service with their high-definition trans-
mitters. It is possible that, from the stand-
point of the public, dual operation may be 
a satisfactory solution if there should be 
very substantial public investment in 
low-definition television, such as might be 
represented by the purchase of 1,000,000 
low-definition sets. It is submitted, how-
ever, that such a solution will lead to the 
following results: 

(a) It will tend toward the doubling 
of costs of broadcasters charged with the 
dual operation. 

(b) To the extent that broadcasters 
attempt savings by utilizing the same pro-
grams for both services, dual operation 
will either limit the program potentialities 
of the new standards or result in unsatis-
factory old standards of transmission. 

(c) The prospect of a requirement of 
dual operation will cause those interested 
solely in broadcasting to hesitate before 
entering into television until the new 
standards are adopted and the threat of 
the burden of dual operation has been re-
moved. 
The above predicament may be avoided 

if (a) broadcasters and manufacturers 
concentrate their efforts now to bringing 
the better television to the public as 
quickly as possible, a course which Colum-
bia has consistently urged, and (b) the 
public be kept fully informed as to the 
nature of their investment in low-defini-
tion sets. 

Public Should Be Informed * Columbia inter-
prets the Commission's proposed alloca-
tion of frequencies for television as as-
signing the narrow-band, low-definition 
channels in the lower frequencies to tele-
vision on a temporary basis — and we be-
lieve that the substantial and expanding 
needs of other services for frequencies 
in this portion of the spectrum will sooner 

or later require the use of the frequencies 
presently proposed for the low-definition 
television. 
The Commission has found that: 
(a) No more than 12 channels below 

300 mc. can be assigned to television if 
the minimum needs of other services are 
to be met. 
•(b) Sky-wave interference may be a 

problem with television on the lower fre-
quencies. 

(c) High-definition television, both in 
black and white and in color, can be 
achieved on frequencies above 400 inc. 

(d) The development of the upper por-
tion of the spectrum is necessary for a 
truly nation-wide and competitive televi-
sion system. 

(e) Even as to the 12 low-definition 
channels proposed, 11 are to be shared 
with other services and one channel (No. 
5) will not be available to television for a 
number of years. 
At the press conference held on January 

15, 1945, Commissioner Jett, in discussing 
the problem of interference in the lower 
frequencies proposed for television service, 
and comparing the problems of inter-
ference between FM and television in this 
portion of the spectrum, stated: "FM is 
to be started and developed as a perma-
nent broadcasting service for the future 
. . . we are encouraging the development 
of television above 480 mc. We fully ex-
pect after a number of years that the truly 
competitive operations in this country 
will be in the bands above 480 inc. There-
fore, of the two services. when you con-
sider that we must select between one and 
the other, the 6-mc. television service 
will be of a temporary character. . . . 
Therefore, the service that is temporary 
in character should.take the interference, 
not the one that will be with the public 
throughout the entire future." 
Notwithstanding the findings of the 

Commission and the clarification provided 
by Commissioner Jett, the proponents of 
low-definition television have publicly in-
terpreted the Commission's Report as 
giving the " green light" to this prewar 
system. 

If we are to avoid: 
(a) a sudden destruction of future large 

public investment in low-definition tele-
vision sets, made in good faith with the 
expectation of long-terni usefulness, when 
television broadcasters change over to 
high-definition transmission tinder new 
standards, and 

(b) the risk that the better television 
may be indefinitely, or permanently, post-
poned because of the weight of this public 
investment, 
the public should be kept clearly, fully 
and frankly informed. This does not mean, 
and Columbia has never proposed, that 

(CONTINUED ON PAGE 85) 
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FIG. 1. EXAMPLE OF AN FM LINK INSTALLATION IN THE EUROPEAN THEATRE, SHOWING TERMINALS AND TWO RELAYS 

HOW FM LINKS ARMY WIRE SYSTEMS 
Description of Equipment Which Has Played an Outstanding Part in the European Campaign 

BY LIEUT. ROBERT W. EHRLICH* 

DEHIND the lines of our advancing 
armies, it is the job of the Signal Corps 

to install, operate, and maintain a vast 
system of communications networks, over 
which flow the messages that keep the 
armies functioning. These circuits must 
handle an extremely heavy load of traffic 
over long distances yet they must be in-
stalled with a minimum of time and per-
sonnel. One answer to this problem has 
been the development of spiral-four cable, 
a 4-wire cable that can handle 4 two-way 
telephone conversations simultaneously 
and can be installed at the rate of 3 to 5 
miles per hour by a few men in a truck. 
However, there are certain areas such as 
swamps, jungles, and water barriers over 
which it is extremely dangerous if not im-
possible to install cable or pole lines. Here, 
FM radio links are called upon to com-
*FMSCPA Building 779, Fort Monmouth, N.J. 

plete the military communications system. 
A feature of the FM radio link is the 

speed with which it can be installed. 
Radio equipment can be carried to ad-
vanced positions as fast as vehicles can 
transport it and, in a matter of minutes, 
reliable telephone communication can be 
established with the rear. Through its 
speed of installation, the FM radio link 
has helped to make it possible for large 
army units to be coordinated in their 
rapid forward sweeps. 
The Army's radio link equipment is 

just what its name implies: radio equip-
ment specifically designed to be used as a 
link in wire systems. The wire lines are 
connected directly to the link equipment, 
and the signals relayed by radio, up to 
approximately e miles. In order to have 
two-way communication, a receiver and a 
transmitter are required at each terminal, 

with a separate carrier frequency for each 
direction. Where longer distances are in-
volved, relay stations may be used, as 
shown in Fig. 1. At each relay station, 
two sets of receivers and transmitters are 
required, and a new pair of frequencies is 
assigned to each leg of the relay. 

Requirements of Link Circuits * The develop-
ment of radio link equipment has called 
for a great deal of ingenuity on the part 
of the designers in order to meet the spe-
cialized requirements of this type of serv-
ice. It is the purpose of this article to dis-
cuss the many design factors involved, 
and to show how the problems were met. 
One of the foremost requirements of 

any communications system is. that it 
transmit the incoming signal with suffi-
cient fidelity, so it is of interest to investi-
gate the type of signal that the equipment 
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FIG. 2. HOW FOUR CONVERSATIONS ARE PUT ON A SPIRAL-FOUR CABLE 

will be called upon to handle. Radio link 
is normally used in conjunction with 
spiral-four cable which, in turn, is usually 
connected to 4-channel carrier equipment 
at the terminals of the line. The use of 
carrier makes the most effective use of the 
capabilities of the cable, but it imposes 
severe requirements on the radio link 
equipment. 

Fig. 2 shows, in block form, how the 
carrier equipment puts four telephone 
conversations on a four wire cable. Each 
telephone is connected to a directional 
circuit which separates incoming and out-
going signals. The outgoing signal from 
Telephone No. 1 is sent through a simple 
low-pass filter, so that it is restricted to 
frequencies below 2,800 cycles. The signal 
from Telephone No. e is heterodyned 
against a local oscillator, operating at 
5,900 cycles, in a modulator unit. 
The output of the modulator is fed 

through a band-pass filter which elimi-
nates the oscillator frequency and the 
upper sideband frequencies, leaving only 
the lower sideband frequencies from 3,100 
cycles to 5,700 cycles. In a similar manner, 
the outgoing signals on channels 3 and 4 
are heterodyned against local oscillators 
to produce new bands of frequencies from 
6,050 to 8,650 cycles and 9,000 to 11,600 
cycles respectively. Therefore, the signals 
which go down one pair of wires contains 
frequencies as high as 11,600 cycles. Sig-
nals to be received come back on the other 
pair of wires and are put through the 
reverse of the process just described before 
being fed to the individual directional 
circuits and thence to the telephones. 
Both pairs of wires in a spiral-four cable 
may be expected to carry signals at the 
same time; therefore, the primary requi-
site of a radio relay system is that it be 
capable of transmitting and receiving sig-
nals simultaneously, with a flat audio re-

sponse up to approximately 12,000 cycles. 
Aside from wide-band audio charac-

teristics, there are many other require-
ments of a successful military radio relay 
system. One of these requirements is low 
noise level, to keep static and man-made 
interference from hindering the communi-
cation. Privacy is also important, for it is 
not healthy to broadcast information over 
a wide area where it 
can be picked up by 
the enemy. 
Another impor-

tant characteristic 
that must be built 
into military radio 
equipment is rugged-
ness and inherent 
frequency stability. 
Since equipment 
takes a tough beat-
ing as it is trans-
ported from place to 
place, it must be de-
signed to take the 
shocks, go on the air 
on the right fre-
quency when it is set 
up, and then stay on 
that frequency over 
long periods and 
under all climatic 
conditions. Other 
desirable features in-
clude ease of trans-
portation and instal-
lation, and simplicity 
of operation. 

Successful Operation on 
FM * The selection 
of a Frequency Mod-
ulation system led to 
a solution of many 
of the problems con-

ECEIvER 

RH 9A ITRCI 

TRANSMITTER 

.14A/TRCH 

fronting the designers of radio link equip-
ment. First of all, it can carry the higher 
modulation frequencies without any in-
crease in the normal channel allotments 
given to FM. Second, the low noise level in 
an FM system makes it desirable for relay 
work. Third, the high FM carrier frequen-
cies make practical the use of directional 
antennas, thereby giving increased signal 
gain in the desired direction while, at the 
same time, giving more privacy by re-
stricting the signal angle and range. 
Moreover, FM circuits employing phase-

shift modulation, with a crystal in the 
oscillator, impart the inherent frequency 
stability required in this service. The 
deviation in frequency brought about by 
phase modulation is very slight, so it is 
necessary to use many stages of frequency 
multiplication in order to bring the fre-
quency deviation of the emitted signal up 
to the required point. Frequency multipli-
cation involves extra tubes and circuits, 
but the disadvantage of additional tubes 
is more than offset by the advantage of 
crystal stability. Therefore, a phase-shift 
system was selected by the designers of 
the equipment. 
The compactness and portability of the 

actual equipment is evident from Figs. 3, 
4, and 5. The entire assemblage of equip-
ment necessary to maintain a terminal 

FIG. 3. COMPLETE FM CARRIER TRANSMITTER AND RECEIVER 
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station on 24-hour service is called a 
Radio Terminal Set AN/TRC-3, while 
the same equipment plus the additional 
receiving, transmitting, antenna, and 
power supply components for a complete 
relay station is called the Radio Relay 
Set AN/TRC-4. The equipment illus-
trated was developed and manufactured 
for the Signal Corps by the Link Radio 
Corporation, of New York. Similar equip-
ment is being manufactured by Lear, Inc., 
Radio Division, of Grand Rapids, and the 
Rauland Corp., Chicago. 

Details of Transmitter * A block diagram of 
the Link transmitter is shown in Fig. 6. 
Of particular interest are the unique crys-
tal oscillator and phase-shift circuits. 
These are shown in detail in Fig. 7. 
The oscillator operates at 1/96th of 

the carrier frequency. Carrier frequencies 
range from 70 me. to 100 me. in 100-kc. 
steps, so crystals are provided from 729.17 
Ice. to 1041.67 kc., in steps of 10.417 kc. 
For greatest stability, low-drift CT cut 
crystals are used, and the crystal in opera-
tion is enclosed in a temperature-con-
trolled oven. 
The oscillator circuit is aperiodic; that 

is, it operates at whatever may be the 
frequency of the crystal that is plugged in, 
without any further oscillator tuning ad-
justments by the operator. Feedback from 
plate to grid is obtained through the 
crystal, so oscillations take place close to 
the series resonant frequency of the crys-

FIG. 5. INTERIOR OF THE 50-WATT TRANSMITTER SHOWS SIMPLE DESIGN 

tal. Coil L, and capacitor CI resonate at a 
frequency above the highest oscillator 
frequency to be used, and together they 
control the feedback to produce stable, 
oscillations over a wide range of crystal 
activity. 
The output of the oscillator is small, 

and its amplitude varies as different crys-
tals are used. To deliver a strong signal of 
constant amplitude, the oscillator output 
is fed through a limiting amplifier. This 
stage acts just like the limiter in an FM 
receiver, delivering constant output re-

gardless of variations in input amplitude. 
The phase-shift circuit used in this 

transmitter is particularly interesting be-
cause it employs only one triode section 
to accomplish its task. This triode is con-
nected as an ordinary degenerative am-
plifier, with an inductance as the plate 
load and a 30,000-ohm cathode resistor to 
introduce the degeneration. 
The action of the circuit is based on the 

fact that the voltage that appears across 
the plate coil is the resultant of two com-
ponents. Electronic amplification pro-

mom VOLTAGE DANGEROUS! 

FIG. 4. THE RECEIVER, LEFT, AND THE TRANSMITTER. RIGHT. REMOVED FROM THE CARRYING CASES SHOWN IN FIG. 3 
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FIG. 6. BLOCK DIAGRAM SHOWING TUBE TYPES AND FUNCTIONS OF THE TRANSMITTER 
(luces a component that lags the grid 
voltage by about 90°. The grid-plate ca-
pacitance and the load inductance, acting 
in series, form a resonant circuit, thereby 
producing another component of voltage 
across the coil that leads the applied volt-
age by about 90°. Cathode degeneration 
and the proper choice of circuit constants 
keep the two components nearly equal 
and about 180° out of phase. They add 
vectorially as shown in Fig. 8 to form a 
small resultant. 
Modulation of the phase of the result-

ant voltage is accomplished by the varying 
magnitude of the electronically amplified 
component. The dotted lines in Fig. 8 
show how the phase changes when ampli-
fication is increased. The easiest way to 
change amplification is to change grid 
bias; therefore, the modulating voltage is 
simply introduced as a varying bias, 
through the isolation resistor RH. 
Modulation of the phase of an RF 

carrier wave is necessarily accompanied 
by a certain amount of frequency modula-
tion. For a given phase deviation, the cor-
responding frequency deviation increases 
in proportion to the modulating fre-
quency; and if no correction were made, 
higher audio frequencies would seem to be 
unduly emphasized in an FM receiver. To 
correct for this effect, the R-C filter R9, CO 
is inserted in the audio circuit. With higher 
audio frequencies, a smaller audio voltage 
is applied to the modulator; and the re-
sultant frequency deviation is independ-
ent of audio frequency. 
The output of the modulator is of very 

small amplitude, and its frequency devia-
tion is only a few hundred cycles. Accord-
ingly, it is necessary to amplify the signal 
considerably and multiply its frequency 
many times to produce a strong signal 
whose frequency deviation approaches the 
desired value of ± 30 ke. The necessary 
multiplication is accomplished in four 
stages. 
The first stage following the modulator 

is a high gain pentode, 6AC7, operating 
as a tripler. This tube gives sufficient gain 

FIG. 7. CRYSTAL OSCILLATOR AND PHASE SHIFT CIRCUITS OF THE TRANSMITTER 

to drive a 6V6GT quadrupler which, in 
turn, feeds a series of three 6V6GT dou-
bters. To complete the RF chain, a type 
829 tube is used as the final amplifier. 
This beam-power double pentode, con-
nected in push-pull, delivers a nominal 
carrier power output of 50 watts. 

There are several features of the audio 
circuit, shown in Fig. 9, which reflect the 
specialized requirements of a radio link 
transmitter. First of all, the audio system 
must be capable of uniform response up 
to 12,000 cycles. It is fortunate that vir-
tually no power is needed to drive the 
phase modulator. This eliminates the need 
for a power stage, with its attendant fre-
quency response problems. A simple re-
sistance-coupled amplifier, using one 
triode section of a 6SN7GT, does the job. 
When the radio link is connected in a 

wire system handling 4-channel carrier, 
it is to be expected that the audio input 
will consist of 4 independent signals, one 
on each of the 4 carrier channels. The 
normal signal level on the line is such that 
each of the signals has a level of 0 dbm.' 

It is conceivable that all 4 signal voltages 
might reach peak value in the positive or 
negative direction at the same time. To 
prevent excessive modulation, the audio 
gain in the transmitter would have to be 
adjusted so that each signal alone could 
cause only 25% of the maximum permis-
sible frequency deviation. Actually, the 
four signals never reach peak value si-
multaneously, so in practice the audio 
gain is adjusted to produce 30% of the 
maximum deviation (± 9 kc.) with a 
O dbm signal coming in on any one chan-
nel. 
Although the signal level at the output 

I dbm is a telephone term indicating that zero level 
is referred to 1 milliwatt. 

FIG. 8. HOW MODULATION IS ACCOMPLISHED 
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of the telephone terminal or carrier equip-
ment is always adjusted to 0 dbm, the 
attenuation in the miles of cable between 
the telephone terminal and the radio link 
will cause the input to the radio link to 
drop below this value. Accordingly, an 
audio gain control, called a cable compen-
sator, is placed on the front panel for the 
operator. This control is calibrated di-
rectly in dbm, and the operator can com-
pensate for cable loss by advancing it at 
the rate of about 0.8 dbm per mile of 
spiral-four cable. 
To coordinate the operation of a rwlio 

link system, it is necessary that the opera-
tors have a means of monitoring the signal 
and communicating with each ether. The 
band of audio frequencies comprising 
channel No. 1 is usually reserved for this 
purpose. The operator's microphone cir-
cuit is connected in series with the regular 
cable input transformer, and a low-pass 
filter is included in the microphone circuit 
to prevent interference on channels 2, 3, 
and 4. 
The physical construction of the trans-

mitter is designed for maximum relia-
bility, convenience, and ruggedness. A 
thermostatically controlled exhaust fan 
keeps the temperature inside the case at a 
constant, low value. Tuning controls for 
the RF circuits are all accessible through 

these are: good image rejection, high se-
lectivity, stability to match that of the 
transmitter, and a good squelch circuit. 
A block diagram of the receiver is shown 

in Fig. 10. This receiver employs a double 
superheterodyne circuit to attain maxi-
mum select ivity and image rejection. One 

facilitate these adjustments, a small test 
oscillator is supplied, into which can be 
plugged the corresponding transmitter 
crystal. This oscillator supplies a signal 
at the carrier frequency, thereby enabling 
the operator to line up the receiver with 
the aid of a built-in metering circuit. 
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local oscillator supplies signal to both 
mixing circuits and, to insure frequency 
stability, the oscillator is crystal con-
trolled. 
A receiving crystal is supplied to corre-

spond with each transmitting crystal. The 
receiving crystal is ground so that the 
receiver oscillator frequency is one-half 

lu 

LOW PASS FILTER 

RECEIVER TUBE TYPES AND FUNCTIONS 

The squelch system used in the receiver 
is particularly efficient. Its action depends 
on two factors: the rectified first limiter 
grid current, and the high frequency noise 
components of the discriminator output. 
A diagram of this circuit is shown in 
Fig. 11. 
Under no-signal conditions, there is a 
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FIG. 9. AUDIO CIRCUIT OF THE FM CARRIER TRANSMITTER FIG. 11. CIRCUIT OF THE SQUELCH SYSTEM OF THE RECEIVER 

the top of the cabinet or on the front 
panel; and a metering circuit, controlled 
by a switch on the front panel, enables the 
operator to tune up on a new frequency 
with no supplementary test equipment. 
Ceramic and mica capacitors are used 
throughout, with few exceptions, in order 
to provide trouble-free operation. 

Details of ReCelYef * Turning from the 
transmitter to the receiver, it is found that 
it, too, embodies many interesting fea-
tures which grew out of the special re-
quirements for the link system. Some of 

of the transmitting frequency plus 5 mc. 
If, for example, the transmitting fre-
quency is 70 inc., the receiver oscillator 
output is 40 mc. The first conversion 
yields an intermediate frequency of 35 
mc. In the second mixer, the 35- and 40-
mc. signals heterodyne to produce a sec-
ond intermediate frequency of 5 mc. 

It will be noted that the first interme-
diate frequency will be different for differ-
ent operating frequencies. Therefore, the 
first IF transformers must be tuned when 
changing frequencies, as well as the RF, 
mixer, and oscillator plate circuits. To 

small AC voltage at the discriminator 
output due to fluctuation noise. This noise 
contains many high frequency compo-
nents which are passed through the small 
coupling capacitor C143. When rectified by 
one-half of the 6H6 double diode, they 
tend to cause a small positive potential at 
point A. At the same time, the tube noise 
produces an AC voltage at the limiter 
grid. This voltage is rectified by the other 
hall of the 6H6, and it, too, tends to cause 
a positive potential at point A. 
The circuit constants of the squelch 

triode are such that when the potential at 

30 FM AND TELEVISION 



point A is zero or slightly positive, the 
tube conducts. Under this condition, a 
large voltage drop appears across the 
resistor, biasing the audio tube to ( II -off 

FIG. 12. THE ANTENNA IN OPERATION 

When a signal comes into the receiver. 
the high-frequency noise components dis 
appear from the discriminator output 
and, at the same time, a negative bias is 
developed at the limiter. The combined 
effect of these two actions is to cause point 
A to go negative. The squelch triode stops 
conducting, and the high negative bias is 
removed from the audio tube. The audio 
amplifier can then opeyate normally. 
The feature of this squelch circuit is 

that sharp pulses of interference do not 
open the squelch. When an interference 
pulse does come through, a momentary 
negative voltage appears at the limiter 
grid; but it does not stay negative long 

enough for the charge at point A to 
change. At the saine time, the noise pulse 
appears at the discriminator output and, 
when rectified, tends to drive point A 
positive. The two actions cancel them-
selves out, and the squelch remains closed. 
In practice, it has been found that a 1-
microvolt signal can open the squelch, 
but noise pulses of considerable amplitude 
lo not. 
Like the transmitter, the receiver has 

an additional audio channel for monitor-
ing. The input to this channel is in paral-
lel with the input to the wide band audio 
channel. A low pass filter in the plate 
circuit of the monitor amplifier allows 
only the voice frequencies of channel No. 
1 to pass into the monitor speaker. 
At relay stations, the receiver output 

is fed directly into an associated trans-
mitter for relay to the next station. Where 
there is little traffic on the circuit, it is 
desirable to have the transmitter carrier 
cut off the air except during the time a 
signal is coming through from the termi-
nal station. A relay, included in the re-
ceiver, is used to control the transmitter 
automatically. This relay is operated by 
the squelch circuit, so that when a signal 
comes through from the terminal station, 
the transmitter carrier is turned on. 

FIG. 

Antenna System * No radio system is com-
plete without a good antenna. The re-
quirements for the link antenna system 
include directivity and gain, light weight, 
ease of installation, and as much height 
as possible. A good compromise between 
all these factors is effected in the antenna 
system shown in Figs. 12 and 13. 
The antenna itself consists of a half-

wave dipole radiator with a reflector and 
a director. The radiator is fed at its center 
by a coaxial cable. and the other elements 
operate parasitically. All of the elements 
can be adjusted as to length with tele-
scoping sections for the proper frequency 
of operation. More elaborate antenna 
arrays would give more gain, and they are 
used in some special applications; but the 
simple array described gives the best 
compromise between performance and 
portability. 
To get the greatest possible distance, 

the antenna array is mounted atop a 
40-ft. mast. Ordinarily, such a mast is 
thought of as involving a difficult erec-
tion job, but the portable mast included 
with this equipment can be put up in a 
few minutes. The mast consists of eight 
5-ft. tubular steel sections. Three more 
sections are used as a gin pole, making it 
possible for one man to raise the mast. 

13. DETAILS OF THE ANTENNA, AND THE METHOD BY WHICH 

The construction of the receiver is, of 
course, similar to that of the transmitter 
from the standpoint of ruggedness and 
reliability. An exhaust fan keeps the com-
partment temperature constant. Ceramic 
and mica capacitors are used extensively, 
and all circuit elements are well tied down 
to avoid trouble from vibration. 

IT IS ERECTED 

Ample as it is, the erection of the an-
tenna masts constitutes the major part 
of the installation procedure for a radio 
link station. The receivers and transmit-
ters can be operated while still in their 
carrying chests. It is necessary only to 
interconnect the various elements by con-

(CONCLUDED ON PAGE 85) 
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SPOT NEWS NOTES 
I.R.E. Building Fund: llave you sent in your 
contribution?' Make it as big as you can, 
but don't be ashamed if it isn't as big as 
you'd like it to be. At least, you can con-
tribute a couple of bricks! 

NEW Stalling Technique?: In its issue of April 
16, Broadcasting. always responsive to 
views of broadcast executives, warns that 
FM threatens investments in AM in-
stallations. It's no secret that, prewar. 
some AM operators filed FM applications 
simply for protection, and then stalled 
on taking delivery of equipment. Is the 
enthusiastic support of Mr. Norton's F2 

PROJECTED HEADQUARTERS OF THE INTERNATIONAL TELECOMMUNICATION 

LABORATORI ES, I NC. 

testimony by A M nets and larger inde-
pendents a postwar modification of that 
technique? The FCC should examine this 
aspect of the pressure being exerted to 
bring about a radical shift of the FM 
band, and the consequent delay in the 
spread of this better service. 

Capt. J. B. Dow: Director of Electronics for 
the Bureau of Ships: " It is the earnest 
hope of those who have had the respon-
sibility for supplying the Navy with mod-
ern electronic equipment that when peace 
comes our people will not fail to support 
strongly an adequate research and de-
velopment program. It has been estimated 
that a minimum of $25,000,000 per year 
would be required by the Navy to carry 
out an adequate program in the fields of 
radio, radar, and sonar. The expenditure 
of this sum would insure the technical lead 
over other nations which has proved to be 
so essential to Victory." 

Ralph R. Beal: Assistant to the vice presi-
dent in charge of RCA Laboratories, and 
for nine years research director of RCA, 

has been elected vice president of RCA 
Communications, Inc. in charge of en-
gineering. 

New Quartz Technique: Following the discov-
ery that X-rays can be used to alter the 
elastic constants of quartz crystals, The 
Reeves-Ely Laboratories, New York, are 
using this treatment to obtain the final 
adjustment of crystals to exact frequency 
values. Since the change in frequency re-
sulting from this technique s downward, 
plates which have been lapped too thin 
can be salvaged. Commercial X-ray 
equipment, built by North American 

Philips, is used. Dr. Clifford Frondel, head 
of the Reeves-Ely research division, is 
credited with this discovery. He has pre-
pared an engineering report on the subject 
which can be obtained by writing to the 
Company, 62 W. 47 Street, New York. 

F. R. Lack: Vice president of Western Elec-
tric and manager of the radio division has 
been elected to the board of directors. He 
has been associated with this Company 
and Bell Telephone Laboratories since 
1911, when he started as an assembler. In 
1823, he entered Harvard as a special 
student, and earned his B.S. degree with 
high honors in two and a half years. 

Larger Quarters: Trav-Ler Karenola Radio & 
Television Corp. has moved its general 
offices, research laboratory, and show-
room to a remodeled four-story building 
at 571 W. Jackson Boulevard, Chicago. 
All manufacturing will still be done at 
their plant in Orleans, Ind. 

FM in France: Ordinary commercial transac-
tions have not yet been opened in France. 

Items and comments, personal and other-
wise, about manufacturing, broadcasting, 

communications, and television activities 

However, 50 copies of FM AND TELEVI-
SION per month are being shipped to 
France as part of a specially selected 
group of American publications chosen for 
their " compelling interest." 

New York-Boston: A.T. & T. has announced 
the following route for their experimental 
radio relay system: Jackie Jones Moun-
tain, HaverStraw Township, N. Y., 35 
miles from the New York City terminal; 
35 miles to Birch Hill, 5 miles southeast 
of Pawling, N. Y.; 30 miles to Spindle 
Hill, 4 miles southwest of Bristol, Conn.; 
e miles to John Tom Hill, 7 miles east of 
Glastonbury, Conn.; 23 miles to Bald Hill, 
3 miles east of Staffordville, Conn.; e 
miles to Asnebumskit Mountain, 5 miles 
northwest of Worcester, Mass.; 32 miles to 
Bear Hill, 1 mile northwest of Waltham, 
Mass.; II miles to the terminal in Boston. 
Frequencies of 2,000, 4,000, and 12,000 
me. will be used for the initial tests. 

Correction: The draftsman who prepared 
the sketch for Major Armstrong's Fig. 1 in 
his brief presented at the FCC's Oral 
Argument identified the reflecting layer as 
the Troposphere. Obviously, it should 
have been identified as the Ionosphere. 
This correction also applies to the repro-
duction of the ,ketch which appeared on 
page 29 of our \ larch 1945 issue. 

Research Laboratory: International Tele-
Communication Laboratories, a 
000 corporation, has been organized by 
the International Telephone & Telegraph 
Corporation and its subsidiary, Interna-
tional Standard Electric Corporation. 
Through the new corporation the en-
gineers and scientists of I.T. & T., func-
tioning in America and numerous other 
countries, will be grouped in a world-wide 
organization, with headquarters in the 
United States. E. L. Deloraine, general 
director of Federal Telephone and Radio 
Laboratories, is president of the research 
organization. 
The accompanying illustration shows 

the architect's sketch for the new head-
quarters laboratory building. It is planned 
that I.T.L. will concentrate on initiating 
and developing inventions, and provide 
an interchange of information with 
I.T. & T. laboratories and manufacturing 
and communications subsidiaries now 
located in many parts of the world. 

George L Beers: Has been appointed as-
sistant director of engineering in charge of 
advance development at RCA Victor. As-
sociated with the Company since 1921, he 

(CONTINUED ON PAGE 78) 
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WORKING WITH EDWARD MUSGROVE, RIO GRANDE'S RADIO SUPERVISOR, MOTOROLA ENGINEER HENRY KOLL, LEFT, MADE THIS FM 

INSTALLATION TO CHECK PERFORMANCE FROM DENVER TO SALT LAKE CITY THROUGH 50 TUNNELS. LONGEST IS 61/2 MILES 

1 

RIGHT: THIS TYPE OF AN-

TENNA PROVED EFFECTIVE 

EVEN WHEN THE TRAIN 

PASSED THROUGH LONG 

TUNNELS 

NEWS PICTURE 
TRE use of FM communications for 

railroads, actively sponsored by FM 
and TELEVISION for nearly two years, 

1,1terieet.'Sà"...teftee:V,. 

de 

INSTANTANEOUS RADIO COMMUNICATION BETWEEN EN-

GINEER AND CONDUCTOR CAN CONTRIBUTE MUCH TO 

SPEEDING UP THE OPERATION OF FREIGHT TRAINS 

is now now making definite progress. These 
pictures show an FM test installation 
which performed very successfully on a 
6.5-car Denver & Rio Grande Western 
freight train operating between Denver 
and Salt Lake City. Because engineer 
George O'Biren could talk directly to the 

conductor in the caboose, without delays 
occasioned by dependence on hand, whistle, 
and air-brake signals, 3 hours were cut off 
the normal running time. Edward Mus-
grove, radio supervisor for the road, de-
scribed the performance as highly success-
ful. Equipment was installed by Motorola. 
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Fm BROADCASTING & HANDBOOK m COMMUNICATIONS 
Chapter 3: Operational Advantages of Propagation at the FM Frequencies 

BY RENE T. HEMMES 

THE two previous chapters have ex-
plained the notable improvements that 

are obtained when a well-designed system 
of FM transmission and reception is sub-
stituted for AM. The advantages in the 
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favor of FM that were enumerated are 
inherent in the FM circuits, and are not 
dependent upon the signal carrier fre-
quencies employed in the two systems. 
As a practical matter, however, since 

FM requires a greater channel width than 
AM, FM stations must be assigned to a 
igher portion of the frequency spectrum, 

where a greater band of frequencies is 
available. 

For example, the FM broadcast station 
channel width is 200 Ice., while the channel 
width of the AM station is 10 kc. The 
present standard broadcast band, extend-
ing from 550 to 1,600 kc., provides 106 
10-kc. channels for the AM stations but 
could furnish only 5 channels 200 kc. wide 
Hence it has been necessary to assign fre-
quencies above 40 me. to the FM broad-
cast stations. For the same reason, the 
frequencies allocated to police radio and 
other emergency communication systems 
are considerably higher in the case of FM 
than with AM. 

This shift to a very high carrier fre-
quency, incidental to setting up an FM 
system, introduces additional advantages 
in terms of improved signal coverage, as 
will be explained in this chapter. 

In particular, the FM signals suffer less 
from the effects of the Ionosphere than 
AM signals at the lower carrier frequen-
cies. With a view to understanding the 
difference between the propagation char-
acteristics of the FM and AM frequencies, 
it is desirable to review briefly the nature 
of the Ionosphere and its effects upon 
radio signals. 

Nature of the Ionosphere * The atmosphere 
of the earth eau be regarded as consisting 
of a number of concentric shells or layers 
of various thicknesses above the earth's 
surface, as shown in Fig. 1. Each layer has 
its own distinguishing characteristics and 
certain of the layers exercise an influence 
upon radio waves, as will be shown pres-
ently. 

TRANS- RE-
MITTER CEVEV 

ACTUAL HEIGHT =, OB 
VIRTUAL HEIGHT = OB' 

FIG. 3. TYPICAL PATH OF A WAVE RETURNED TO EARTH FROM THE F2 LAYER 

The shell nearest to the earth's surface 
is called the Troposphere. extending up-
ward about 10 miles. It is the weather belt 
of the earth, with fluctuating tempera-
tures and barometric pressures. 

RELATIVE IONIZATION 

FIG. 2. DEGREE OF IONIZATION AS A FUNC 

TION OF HEIGHT ABOVE THE EARTH 

Above the Troposphere in Fig. 1 is 
shown the Stratosphere or Isothermal layer 
of thin air, whose distinguishing charac-
teristic is a constant temperature of about 
— 67° F. 
The Ozonosphere, a third layer about 18 

miles in thickness above the Stratosphere, 
contains free oxygen which serves to ab-
sorb the actinic rays of the sun. Its tem-
perature rises as high as 200° F. during the 
daytime but falls to — 67° F., like that of 
the Stratosphere, at night. Above the 
Ozonosphere is a layer about 20 miles 
thick, called the Alto-troposphere. This 
layer also absorbs sunlight and undergoes 
wide variations of temperature between 
day and night. The temperature varia-
tions cause changes in atmospheric pres-
sure of an appreciable percentage, but the 
order of all pressures at these altitudes is, 
of course, quite low. 
The fifth layer is the Ionosphere, begin-

ning at a height of about 60 miles above 
the earth and extending upward for several 
hundred miles, at least. It is characterized 
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by an air pressure as low as . 00000001 of 
the normal pressure at the surface of the 
earth. The pressure within the Ionosphere 
is, therefore, in the order of that found 
within a vacuum tube. 

o 
00 03 OR 09 12 13 111 21 24 

EASTERN STANDARD TIME 

JUNE 1940 

AVERAGE FOR 
UNDISTURBED DAYS 

FIG. 4. VIRTUAL HEIGHTS AND CRITICAL 
FREQUENCIES OF IONOSPHERE LAYERS 

Throughout the earth's atmosphere 
there is ionization, that is, radiation from 
the sun acting upon the molecules of the 
gases of the air causes the liberation of 
electrons and the creation of ions. The 
ionization is very slight in the Troposphere 
but tends to increase with altitude, be-
cause in regions of reduced atmospheric 
pressure the likelihood of a rapid recombi-
nation of electrons and ions diminishes. 
Particularly in the Ionosphere, where the 
pressure is extremely low, a' liberated elec-
tron can travel for a relatively long time 
before encountering an ion. Titus compara-
tively large numbers of free electrons and 
ions exist at the high altitudes of the 
Ionosphere, as indicated by the curve of 
Fig. 2. 

It will be noted that the ionization 
within the Ionosphere, Fig. 2, is not of 
uniform density but is concentrated in at 
least three layers, designated E. F1 and 
h, at various heights. This is believed to 
be due to a difference in the proportions of 
the several gases at various levels in the 
Ionosphere, since the gases differ in their 
ability to absorb energy from solar radia-
tion. 
When a radio wave from the earth ap-

proaches one of these layers of ionization, 
it will tend to be reflected or refracted 
back toward the earth, as shown in Fig. 3, 

provided the frequency of the wave is not 
too high. The mechanism of bending is 
explained as follows: When the wave 
enters the ionized region, its electric field 
sets the free electrons and ions into a 
vibratory motion. The movement of the 
heavy ions is so slight as to be unimpor-
tant, but the movement of the electrons is 
appreciable. The path of movement of the 
electrons is determined by the orientation 
and the direction of motion of the elec-
tric field, and by the magnetic field of the 
earth. The vibrating electrons represent a 
current that creates a reradiated field, 
which, together with the original field, 
causes a bending of the direction of motion 
of the wave, away from the region of more 
intense ionization. 
As the frequency of the wave is lowered, 

the refraction or bending is greater. On the 
other hand, if the frequency of the wave is 
sufficiently high, the wave can penetrate 
one layer, but may be refracted by the 
next higher layer, which has a greater de-
gree of ionization. It is also possible for the 
frequency of the wave to be so high that it 
will penetrate all layers and be lost in 
space. Whether or not the wave will be 
bent back to earth depends, therefore, 
upon the frequency of the wave, the height 
of the refracting layer, and its density of 
ionization. 
The density of ionization of a layer is 

measured by determining the highest fre-
quency that can be returned to earth from 

the layer, when _the wave enters the layer 
perpendicularly. This frequency is called 
the critical frequency. 
The virtual height of a layer is that 

height at which reflection from a sharply 
defined plane, in the absence of ionization, 
would give the same transit time as is 
taken by the refracted sky wave in travel-
ing over its curved path from the trans-
mitter to the receiver. In other words, in 
Fig. 3, the same time would be taken to 
travel over the path A Bie, at the velocity 
of light as is actually required by the wave 
in traveling its curved path ABC at a 
velocity which, in the vicinity of B, is less 
than the velocity of light. 
The lowest important ionized layer 

within the Ionosphere is the E layer, whose 
virtual height remains practically constant 
at 70 to 75 miles throughout the daytime 
(luring every season of the year. As shown 
in Fig. 4, the critical frequency of the E 
layer is variable, with a maximum at local 
noon. The maximum is higher in summer 
than in winter. 
The next higher daytime layer is desig-

nated the F, layer, which, as shown in 
Fig. 4, has a minimum height of about 130 
miles at local noon, with somewhat greater 
heights in the forenoon and afternoon. 
The third important daytime layer is 

the F2 layer. It is much higher than the 
F2 layer during most of the daytime in the 
summer, but the difference in height is not 
as great in the winter. The critical Ire-
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quencies of both the F1 and F2 layers are 
variable, being maximum at local noon in 
the winter and during the late afternoon 
in the summer. 
With the approach of sunset, the height 

of the F1 layer increases while the height 
of the F2 layer approaches that of the F1 
layer. At sunset, the layers merge to form 
a single F layer which remains throughout 
the night, rising to a maximum height of 
about 200 miles at local midnight. Shortly 
after sunrise, the F layer separates into 
the F1 and F2 layers previously mentioned, 
except on winter days during a year of 
great sunspot activity, when the layers do 
not separate appreciably. 
While the virtual heights of the layers 

vary with the time of day and the season 
of the year, the cycle of variations of vir-
tual height is repetitive with little change 
from year to year. The critical frequencies 
of the layers, however, are affected by the 
sunspot numbers, and hence are subject to 
variation over the period of the 11-year 
sunspot cycle. In a year of large sunspot 
numbers, the critical frequencies of all 
layers, particularly that of the F2 layer at 
local noon in the winter, are very much 
higher than in the years of slight sunspot 
activity. 

Sufficient knowledge of the general 
trends of the variations of the Ionosphere 
characteristics has been gathered during 

periods around noon on winter days in the 
years of greater sunspot activity, when 
long distance transmission by F2 layer 
refraction can occur at frequencies some-
what in excess of 40 me. In general, how-
ever, the skyward transmissions of radio 
waves at FM frequencies penetrate the 
ionized layers and do not return to earth. 
On the other hand, the frequencies of 

the broadcast band, from 550 to 1,600 kc., 
are well below the critical frequencies of 

other hand, when the intense radiation 
from the sun in daytime causes the ioniza-
tion to be extended downward in the E 
layer, and even to regions in the Alto-
troposphere, just below the E layer, then 
an area of high absorption characteristics 
is created because of the higher pressure 
of the gases within the area. Since waves 
at AM broadcast frequencies would tend 
to make their refractive bend largely 
within this area, below the E layer, they 
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FIG. 7. TRANSMISSION AT VERY HIGH FREQUENCIES IS EFFECTED BY MEANS OF BOTH 
GROUND-REFLECTED WAVES AND DIRECT WAVES, AS THIS DRAWING SHOWS 

the F1, and F2 layers, and also somewhat 
below the critical frequency of the E layer. 
It would appear at first thought, therefore, 
that skywave transmission would occur at 
the standard broadcast frequencies at all 
times. Actually, such transmission occur, 
only at night because in the daytime the 
absorption of energy in the regions imme-

are especially susceptible to absorption 
and very little skywave energy is returned 
to the earth at these frequencies in the 
daytime. 

Daytime AM Broadcast Coverage * Since sky-
wave transmission is not feasible on AM 
broadcast frequencies during daylight 
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F G. 6. LEFT, AM BROADCAST TRANSMISSION DURING DAYLIGHT HOURS IS BY MEANS OF THE GROUND WAVE. SKYWARD TRANSMIS-

SION IS ABSORBED IN REGION BELOW E LAYER. RIGHT- AT NIGHT, SKYWAVES. RETURNED TO EARTH, GIVE LONG-DISTANCE COVERAGE, 

BUT CAUSE FADING IN THE OUTER PORTION OF THE AREA REACHED BY THE GROUND WAVE 

the past decade to permit the prediction 
of Ionosphere propagation characteristics 
in advance. The predictions have consid-
erable reliability, except for short periods 
of unusual sunspot activity. 

Effects of the Ionosphere * It has been stated 
that Lite ionosphere has more effect upon 
the radio waves of the standard AM 
broadcast frequencies than upon the radio 
waves at FM frequencies. The reason is 
quite simple. FM broadcast frequencies 
are in excess of 40 mc., and hence are 
greater than the maximum critical fre-
quencies of all the ionized layers, With the 
exception of the Fa layer during short 

diately below the E layer is so great at the 
AM broadcast frequencies that no appre-
ciable energy from the skyward transmis-
sion returns to the earth. 
The absorption of energy from the radio 

wave in the upper reaches of the atmos-
sphere is caused by collisions between the 
free electrons that have been set in vibra-
tory motion by the electric field of the 
wave and the drifting gas molecules. 
Within the Ionosphere, from the E layer 
upward, the absorption is quite small, be-
cause while many free electrons are pres-
ent, the atmospheric pressure is so low 
that collisions of the electrons with gas 
molecules are relatively infrequent. On the 

hours, the area that is served by an AM 
broadcast transmitter is that which the 
radio wave traveling over the surface of 
the earth can reach with sufficient field 
strength for proper operation of the aver-
age broadcast receiver. 
The area of usable signal strength in the 

daytime is commonly assumed to be that 
within the 500 microvolt-per-meter con-
tour, although in locations where man-
made noise and interfering signals are at a 
minimum, it is possible to obtain satisfac-
tory daytime service with lower field 
strengths. 
The field strength at the receiver de-

pends in part upon the power of the trans-
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mitter and upon the efficiency of the radi-
ating system, since these factors determine 
the strength of the field that is initially 
established in the immediate vicinity of 
the transmitting antenna. However, the 
field strength at the receiver also depends 
upon the loss sustained by the ground 
wave in traveling from the transmitter to 
the receiver. The amount of this loss de-
pends upon the distance traveled, the 
conductivity of the ground, and the fre-
quency of the transmitter. 
The field strength would vary inversely 

as the distance if there were no ground 
losses, as shown by the straight line inverse 
distance curve in Fig. 5. Actually, there is 
a continuous loss of energy as the wave 
passes over the ground, which is greater 
when the soil conductivity is poor and the 
frequency is high, as shown by the other 
curves of Fig. 5. 

For example, when the inverse distance 
signal strength at one mile is 100 millivolts 
per meter, Fig. 5 shows that the distance 
to the 500 microvolt-per-meter contour 
would be 200 miles if there were no loss in 
the ground. 

If the radio wave from the station men-
tioned above has a frequency of 550 ke. 
and is passing over ground having rela-
tively good conductivity (30 X 10-'4 
electromagnetic units), such as might be 
found in regions of rich soil and low hills, 
the distance to the 500-microvolt contour, 
by reference to Fig. 5, is about 115 miles. 
On the other hand, if the ground conduc-
tivity were rather poor (2 X 10-14 elec-
tromagnetic units), as in the regions of 
steep hills and rocky soil, then the distance 
to the 500-microvolt contour would be 
only about 33 miles at the same frequency. 
If the frequency of the station in the latter 
case were increased from 550 to 1,470 kc., 

the distance to the 500-microvolt contour 
would be reduced to about 12 miles! 
Thus the range of usable signal in the 

daytime for broadcast stations at AM fre-
quencies having the same field strength at 
one mile depends to a very great extent 
upon the conductivity of the earth and 
the frequency of the station. 

Night-time AM Broadcast Coverage * The ioniza-
tion ill the region just below the E layer, 
where heavy absorption occurs during the 
day, is largely dissipated shortly after sun-
set. Thus energy transmitted skyward at. 
night can be reflected back to earth with 
only moderate losses, as shown in Fig. 6. 

Since the paths traveled by the sky-
wave and the ground wave are unequal in 
length, it can be expected that they will 
be out of phase in the area where the sky 
wave returns to the earth and meets the 
ground wave. Furthermore, since the 
height of the ionized layer is not constant, 
the length of the skywave path is not coil-
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FIG. 30, RIGHT: FINAL STAGE OF THE 40- KW. VIDEO 

TRANSMITTER, USING GL-8009 TUBES IN PUSH-

PULL. FIG. 31, BELOW: WATER-COOLED GRID LOAD-

ING RESISTORS FOR THE 12- AND 40- KW. STAGES 

The Video System * The upper part of Fig. 
26 shows a block diagram for the 40-kw. 
visual transmitter system at WRGB, 
while the lower part is a block diagram of 
the 40-watt relay transmitter at the studio. 
The visual signals, transmitted from the 
studio in downtown Schenectady by the 
radio-relay equipment, are picked up at 
the main transmitter by the corner-reflec-
tor antenna shown in Fig. 27. This antenna 
is located just over the brow of the hill 
about 50 ft. from the transmitter building. 
and is oriented so that it points toward the 
relay antenna at the studio, 12% miles 
away. The antenna itself consists of two 
large-diameter copper tubes forming a 
dipole which is connected to a 7/-in. 
coaxial transmission line by a matching 
section. 
A similar corner reflector antenna is lo-

cated about 600 ft. behind the transmitter 
building on top of a hill which has clear 
line-of-sight to the relay station. This 
latter antenna is used to pick up the pic-
ture signals transmitted by the relay sta-
tion at New York City. Both corner re-
flector antennas are cut for operation on 
the television channel No. 8, 163.25 mc. 

Picture signals picked up by either of 
these antennas are fed to the receiver-con-
verter, Fig. 28. This unit includes a 6-tube 
radio-frequency amplifier, operating at 
163.25. mc., which amplifies the picture 
signals received either from the studio or 
the relay station. A simple switching 
arrangement allows this converter unit to 
be connected to either one of the corner 
reflector antennas. 
The high gain radio-frequency amplifier 

feeds into a type GLt332 converter tube, 

where the signal is mixed with a 96-mc. 
signal generated by a 6-mc. master oscil-
lator with two doubler stages and a 
quadrupler stage. This converter changes 
the frequency of the incoming picture sig-
nals from channel No. 8, 163.25 me., to 
channel No. 3, 67.25 mc., the operating 
frequency of WRGB. The receiver-con-
verter unit contains three additional stages 
of Class B RF amplification, providing an 
output of 50 watts which is then fed to the 
main WRGB picture transmitter through 
a pair of small coaxial lines. 
A small amount of radio-frequency en-

ergy at 67.25 me. is fed from the output of 
the receiver-converter unit to a type 

6AC7 converter tube. Here it is compared 
with a 60.8-mc. RF signal generated by a 
crystal oscillator. The resulting 6.45 me. 
difference frequency, therefore, varies as 
the frequency of the main transmitter 
changes. The difference frequency is fed 
into a type 6H6 discriminator tube and 
the DC voltage resulting from deviations 
from this center frequency is applied to a 
reactance tube. The reactance tube con-
trols the frequency of the 6-mc, master 
oscillator which is used to supply, through 
its doubler stages, the 96-me, signal used 
to convert the incoming signal from chan-
nel No. 8 to channel No. 3. 

This automatic frequency control unit 

FIG. 32. CONICAL DOUBLET USED AS THE PICTURE TRANSMITTING ANTENNA 
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keeps the main WRGB transmitter on fre-
quency even though the received signals 
from either the studio or the relay station 
vary in frequency over a considerable 
range. A variation in the frequency of the 
incoming signal causes a shift in the main 
transmitter frequency. This shift is im-
mediately off-set, however, by the auto-
matic frequency control circuit. The main 
WRGB transmitter remains on a constant 
frequency irrespective of the variation in 
frequency of the incoming signal. If the 
relayed carrier from either the relay sta-
tion or the studio is removed, the RF out-
put of the transmitter drops to zero be-
cause the transmitter iq actually only an 
RF amplifier. 

40- Kw. Video Transmitter * As mentioned 
above, the radio-frequency signal, includ-
ing picture information and synchronizing 
pulses, are carried from the receiver-con-
verter unit, 3A in Fig. 25, to the visual trans-
mitter, 2A in Fig. 25, by two 3¡.- in. coaxial 
transmission lines. The main transmitter, 
Fig. 29, includes six Class B radio-fre-
quency power-amplifier stages. The first 
stage raises the power level to le watts 
and succeeding stages raise this level to 
the 40-kw. peak power output. Fig. 30 
shows the final power amplifier stage of 
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the visual transmitter. The push-pull type 
GL-8009 tubes can be seen in the center of 
the picture. Filament center tap resistors, 
transmission lines to the grid loading re-

FIG. 33.CALCULATED 500- AND 5,000-MICROVOLT CONTOURS OF TELEVISION STATION WRGB 

sistors, and the filament leads are grouped 
around the top of the tube. The inductive 
coupling from the preceding stage can be 
seen to the left of the picture. 
Some of the power amplifier stages are 

coupled with triple-tuned links and others 
with double-tuned links. The radio-fre-
quency tank consists of a pair of parallel 
lines electrically 3'-wave long. The output 
of the transmitter is inductively coupled 
to the antenna transmission line. To ob-
tain the broad band necessary to pass the 
picture signals, the power amplifier stages 
are loaded by means of grid resistors. The 
grid resistors used in the 12-kw. and 40-kw. 
stages are water-cooled. They are shown 
in Fig. 31. These grid resistors are located 
outside the final amplifier cabinet and 
adjacent to it. They are connected to the 
grids of the tubes by means of the trans-
mission line which can be seen in Fig. 30. 
The type GL8002, GL889 and GL8009 

tubes in the transmitter are all water-
cooled. Further, the seals of all of these 
tubes are cooled by an air blast from 
above. 
The main transmitter cabinet, Fig. 29, 

includes the six final power amplifier 
stages, the power supply for these stages, 
and the 20-kw. FM sound transmitter 
which will be discussed later. 

Video Transmitter Antenna * A conical doublet, 
32, mounted about 8 ft. off the roof 

of the transmitter building, is used to 
transmit the visual signal over the service 
area. This unit is experimental and will 
he replaced with a new and more modern 
antenna on a tower after the war. Fig. 33 
shows the calculated field strength con-

(CONTINUED ON PAGE 86) 
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F Fuses 
from 

Left — The control room in the studios 
shared by FM station WSBFand AM station 
WS13T. Two RCA 76-B2 Consolettes handle « 
the output of two studios. A master control 
console (center) provides monitoring and 
switching of outgoing lines to the two 
transmitters. The RCA 70-C Turntables 
may be seen in the foreground. In the 
studios RCA 44-BX Microphones are used. 

Below— The FM-10.A Transmitter at WSBF 
is installed in the center of the operating 
room. This 10 KW Transmitter, presently 
operated at reduced power, will resume 
operation at full- power rating as soon as 
wartime restrictions are lifted. To.the left 
and right of the FM transmitter are racks 
containing the AM and FM monitors; and 
beyond them, at either end, are the main 
and standby transmitters of WSBT. 



e fee/ant 
'cretin to Antenna 

WSBF, the FM station of the South Bend 
Tribune, uses RCA equipment throughout. In 

the studios are RCA 44-BX Microphones; in the control 
room are RCA 70-C Turntables, RCA 76-B Consolettes 
and a special RCA-built master control console. At 
the transmitter building are an RCA FM-10-A Trans-
mitter and RCA frequency and modulation monitors. 
The antenna is an RCA-developed four-bay turnstile 
using concentric feeders. 

WSBF is a sister station of WSBT, the AM station 
operated by the South Bend Tribune. It is interesting 
to note that WSBT, like hundreds of other AM 

stations is also completely RCA equipped. Operators 
of AM stations know the meaning of "RCA all the 
way." And they know that in RCA FM equipment 
they will find the same dependability and the same 
advanced design features that they have come to 
expect in RCA AM equipment. 

Operators of both AM and FM stations—and station 
applicants—can make reservations right now for early 
delivery of RCA postwar broadcast equipment. For 
information on our Broadcast Equipment Priority 
Plan write Broadcast Equipment Section, Radio Cor-
poration of America, Camden, N. J. 

BUY WAR BONDS 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION • CAMDEN, N. J. 

In Canada, RCA VICTOR COMPANY LIMITED, Montreal 

Be/aw—The transmitter building and antenna sys-
tern of the South Bend Tribune's dual installation. 
Thi, building houses the 10 RW'FM Transmitter of 
WSFIF. the I KW AM Transmitter çf WSBT, an 
ausiliart .111 transmitter. audio and monitoring 
equipment for h. d, AM and FM systems and neces-
sary maintenance Waffle-. The ilay turnstile of 
WtiltF mounted on the top of one ol the towers 
itt \vsnrs 3- touter directional array. 
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Speech Input Console — H. F. Scurr. .... ........ . • . Sept. 1942 
How Much Playing Time? — Walter Widlar  ..Feb. 1943 

IIISTORICAL NOTES 
Hertz to FM — George H. Clark Apr. 1941 
Franklin Institute Award to Major Armstrong (Photo) July 1941 
Rear Admiral Ilooper Addressee Radio Club  . Nov. 1941 
Famous IP Receivers — George H. Clark  May 1943 
History of FM: Testimony Before ICC — Major E. H. Armstrong. Mar. 1944 
Mathematical Theory vs. Physical Concept — Major E. H. Arm-
strong ..... ................. ..... ........ .. ... Aug. 1944 

High Points of FM History ....... . • ..... ... Aug. 1944 

LINKS, STUDIO-TRANSMITTER 
Paxton Beam Antenna for Link ( Photo) .. . ... ............  Nov. 1940 
AT & T Prepared to Serve FM — F. A. Cowan ........ . . • .... Mar. 1941 
See also: FM Networks 

MANUFACTURERS SAY: 
E. J. McDonald  ... . Nov. 1940 
Arthur C. Ansley  . Dec. 1940 

William A. Ready .... ..   .......... .. .. .. .. . ..... . .. .. .. ... Feb. 1941 
Joseph D. R. Freed  Mar. 1941 
I. Goldberg  .Apr. 1941 
James S. Knowlson ......... . .. .. .. .   
C. V. Rockey  . June 1941 
Fred M. Link  . Sept. 1941 
David Grimes   Oct. 1941 

Comment by Major Armstrong.  Nov. 1941 
Wm. J. Halligan . . Dec. 1941 
Ernest Searing   .Jan. 1942 
Octave Blake. ...... ..........   ..... ......... .. .... ... Feb. 1942 

MANUFACTURING METHODS AND PROGRESS 
*FM Patent Licensees, Sept. 25, 1940  Nov. 1940 
Manufacturers Plan to Push FM — Milton B. Sleeper . • Nov. 1940 
FM Patent Licensees, Jan. 1, 1941 ..... ... . .. .. .. . - Feb. 1941 
Employee Training Methods — George Daniel.. . . . - Jan. 1942 
Packaged FM to Protect Industrial Plants — Paul A. N'andel . Feb. 1942 
Progress in Procurement -- Milton B. Sleeper  . Mar. 1942 
War Revise Radio Industry — Milton B. Sleeper.  Apr. 1942 
Frozen Only on Surface — Milton B. Sleeper   May 1942 
Radio Oscar to KG°. . . .. .. .. .. . • • • • • • • . • • • • • • • • • • • • • • • • May 1942 
Wartime Production Methods — Leslie Nozdroviczky . June 1942 
Radio Engineering Problems — Paul Galvin, Arthur Van Dyck . June 1942 
RCA Princeton Research Lab........................Oct. 1942 
GE Employs 38 Women Testers  
Galvin's New Factory Building (Photo)   . Nev. 1942 
WPB Controlled Materials Plan  . Nov. 1942 

Packaging for War . . . .. .. .. .. .. .. .. ....Production Method of Checking Cable — M. Howell  ND oecv. 11994422 Nov. 1942 
Engineering in World War 2  .. 
W. E. Murray Hill Research Work (Photo)  . Dec. 1942 
Protecting Steel From Salt-Water — Paul Kennedy, McMurdo 

Silver  
Production of Transmitter Frames — Frank A. Gunther ...... ... Jan. 
Republic Aviation's Radio Lab ( Photo) .. .. .... ....... . ... .. .. Jan. 
New Free-Machining Invar — Frank R. Palmer, G. V. Luerssm. .. Feb. 
Thrift Can Be Made Popular — Gordon C. Sleeper Feb. 
Production Engraving — Morris L. Alexander ..... ..... .. ..  Apr. 
Better Soldering Technique   May 
Discussion of " Electronics," Fortune Magazine . . . . . . .. . .  June 
Methods of Hermetic Sealing — W. H. Hammond. Paul Nachem-
SOn . . June 1943 

Safety-Zone Campaign Commended ... .. .. .. .. .. .. .. .. ..  June 1943 
Methods of Hermetic Sealing — D. E. Newton   July 1943 
Post-War Conversion Delay .  July 1943 
Cadmium-Plating Steel — C. H. Day .................... ..  July 1943 
GE Cold Test Chamber (Photo)  
Report on Contract Termination — Brig. Gen. A. J. Browning...Sept. 1943 
Amperex Tube Welding Operation (Photo) .. .. .. .. ... ... .. ... Sept. 1943 
Glass-Bonded Mira Radio Insulators — H. R. Wilsey  .0ct• 1943 
Properties of Cellulosic Plastics — Ralph H. Ball   . ...Oct. 1943 
Post-War Home Radio Design Milton B. Sleeper   . .. .. .. Oct. 1943 
Temperature Test for Quartz Crystals — A. Hasa ... .. . ...... „ Oct. 1943 
Electrical Instrument Production Soars. . . .. .. . .. .. .. .. .. ... Oct. 1943 
Kollsman Telegon Electro-Mechanical Control — Edward M. 

Glaser . .. .. .. .. .. .. .. .. .......... .... .... ....   .. Nov.-Dec. 1943 
Electro-Voice Lip Microphone ( Photo)   ....... Nov.-Dec. 1943 
Molding Low-Loss Bakelite C. M. Chase, Jr. Nov.-Dec. 1943 
Radio Ham Become Technical Service D. W. May  
Preview of War Time Radio Jobs  
R C. Cosgrove Receives RMA Gavel ( Photo) . . . .. .. 
Electronic Manufacturers Association Formed  

1942 
1943 
1943 
1943 
1943 
1943 
1943 
1943 

Feb. 1944 
May 1944 
June 1944 

MARINE RADIO 
FM at Quarantine, Boston Harbor... ...... ..May 1941 
Federal Marine Radio Unit  Jan. 1942 
Jeff-Travis 180 Two-Way Marine Radio — Edward J. Hefele....Oct. 1942 
Federal H. F. Marine Unit — E.J. Girard . ...... ... Nov.-Dec. 1943 

MEASURING EQUIPMENT 
GE FM Station Monitor — W. R. David.  Apr. 1941 
GR 821A Twin-T Measuring Circuit — C. E. Worthen June-July 1941 
New FM Equipment — Frank A. Gunther... .. .. .. .. ..  .. ... Aug. 1941 
Link Portable Frequency Monitor — Frederick T. Budelman .. „ Oct. 1941 
Handy Field Strength Meter — Samuel Curtis, Jr  Nov. 1941 
Field Strength Survey Methods — Charles Singer   .. .. Feb.-Mar. 1942 
The Factor Q  . May-June 1942 
Use of the Limit Bridge — M. Lieblich .. .. .. ... .......... July-Aug. 1942 
VT Voltmeter Deign — Jerry B. Minter  Sept. 1942 
Wide-Range Ultra-Stable Audio Oscillator — McMurdo Silver.. .. Nov. 1942 
260-350 Mc. Converter for FM Monitor. . June 1943 
Taming the H. F. Signal Generator — Jerry B. Minter, John M. 
Van Beuren . Feb. 1944 

Precision Electronic Indicating Timer ........ ........... ..... May 1944 

MERCHANDISING, SALES PROMOTION 
Manufacturers Plan to Push FM — Milton B. Sleeper.   . Nov. 1940 
Demonstration at R. H. White — Benjamin Gross  .. Nov. 1940 
FM Amazes Advertising Men.....................Dec. 1940 
FM Causing Price-Group Shifts ......... ..... ....   .... ... Dec. 1940 
GE Musaphonic Sales Set-Up  Dec. 1940 
Milwaukee A.I.E.E. Demonstration  ..Jan. 1941 
Phonos Lead Pilot Line. ..Jan. 1941 
FM Makes Progress— Milton B. Sleeper .... ... Feb. 1941 
FM vs. AM Tone Quality — Milton B. Sleeper . .. Mar. 1941 
"Macy s Own FM Receiver   . Mar. 1941 
Westinghouse Demonstration.  .. .. .. .. .. .. .. .......... ... Apr. 1941 
How FM-AM Sets are Sold ..... ...... . .. . ...... .. .. .. ... May 1941 
FM Advances on All Fronts — Milton a sleeper ..... ......... July 1941 
What is an FM Circuit' . Aug. 1941 
FM Is Music Show Feature ..... ................. ...... .. ... Sept. 1941 
Analysis of Markets for Sets  .Sept. 1941 
Better Business Bureau Inquires... ...... ........ . Sept. 1941 
Two Stations Make a Market — Arthur Freed  ..Oct. 1941 
Public Doubly Taxed on Sets  .0ct. 1941 
Listen — It's FM — A. A. Brandt  ..Oct. 1941 
FM Comes to Chicago (Photo)   .....Oct. 1941 
Letter to the Editor — Palmer Fry  Nov. 1941 
Low Cost FM-AM Receiver — Edward Jahns  . Dec. 1941 
Pilot $60 Model ( Photo)... ............................ .. ... Dec. 1941 
Excise Taxes on Sets ...... . .. .. .. . ..... ..... .......... ..... Apr. 1942 
Radio-Electronic Markets — Milton B. Sleeper ..... ..... ...... Sept. 1942 
Post-War Magie: " Electronics" — Milton B. Sleeper ...... . .. .. .Mar. 1943 
Selling Needs Engineering — Milton B. Sleeper .. .. .. .... ..... May 1943 
Let's Have the Facts — Milton B. Sleeper ....... ............. July 1943 
Needed — Better Receiving Antennas — Milton B. Sleeper ...... Aug. 1943 
Post-War Home Radio Deign — Milton B. Sleeper  . ....... Oct. 1943 
What's New: Civilian Set Production .................... Nov.-Dec. 1943 
What's New: FM Sets, Broadcasting ..... ... ...... .. .. .. .. ... Mar. 1944 
What's New: FM Transmitters and Portables    •Apr. 1944 
Sound Conditioning for Post-War Homes ....... . .. .. .... .. ... Oct. 1944 
What's New: Those Radio Surveys .. .. .. .. .. .. .. . . ...... ... Nov. 1944 
Will $ 16.50 Radios Set Post-War Standard? — Milton B. Sleeper. . Dec. 1944 
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MILITARY RADIO . 
FM Preferred for National Defense  . July 1941 
Selective Radio Calling . .Oct. 1941 
FM Fights Abroad, Serves at Home — Milton B. Sleeper .. .. Dec. 1941 
Use of Fugitive Signals . _ ... ... .... . .. .. . Dec. 1941 
Navy Ratings to Radar Men. . Jan. 1942 
Comment on Use of Fugitive Signals" — Arthur Van Dyck .  Jan. 1942 
Radio Prepares for Offensive — Milton B. Sleeper .. .. _ .. Feb. 1942 
Packaged FM to Protect Industrial Plants — Paul A. Wandelt. . Feb. 1942 
Wartime Tube Revisions ..... . . . . ..  Apr. 1942 
In the Navy  ....May 1942 
Men In Training (Photo)   . .. June 1942 
WFIL Code School Helps Navy   July-Aug. 1942 
C. G. Cutter in Action (Photo)  . July-Aug. 1942 
U. S. Signal Corps Appointment  .. July-Aug. 1942 
Brig. Gen. Farmer at Philco (Photo) .. . .Sept. 1942 
New Radio-Electronic Design Practice - - M. It. Sleeper .. Oct.-Nov. 1942 
Industry on WPB Committees  Oct. 1942 
WPB Electronics "L" Order  Oct. 1942 
WPB Radio-Radar Administration .. .0et . 1942 
WPB ('ontrolled Materials Plan  . Nov. 1942 
Military "Z" Time.. ... . Nov. 1942 
Packaging for War . .. .. .. . ... Nov. 1942 
Standard U. S. Navy Dry Batteries   Dec. 1942 
Standard Signal Corps Dry Batteries . Jan. 1943 
FM-Equipped Tank (Photo)   Feb. 1943 
Army-Navy Tube List... . Mar. 1943 
Radar and Television  . Apr. 1943 
Training Operators for Bombers (Photo) . . .. Aug. 1943 
Why Navy Specs are Tough (Photo) .... . Aug. 1943 
What's New: Step-Up in Signal Corps Requirements  Sept. 1943 
FM Finds New Fields to Conquer — Milton B. Sleeper  . Sept . 1943 
Radio vs Father Neptune... .... ..... ...Sept. 1943 
Memo on Navy Apparatus Design  . Nov.-Dec. 1943 
German Apparatus Design .... .. .. .. .. . Feb. 1944 
Radio-Equipped PT Boat (Photo)  Mar. 1944 
A-N Standard Tube List   Mar. 1944 
A-N Standard RF Cables . ..... .. .. . Apr. 1944 
Sig. Corps Award to FM Inventor  . June 1944 
A-N Radio Manual Illustrations (Photo) . . Sept.. 1944 
Marine Corps using Sig. Corp Sets (Photo) . . . . . Ort. 1944 
A-N Preferred List of Tubes ..... . Nov. 1944 

MISCELLANEOUS 
The Petrillo Situation  .Sept. 1942 

N.A.B., ADDRESS BEFORE Aug. 30, 1944 — James Lawrence Fly .. Sept. 1944 
N.A.B. Panel on FM, Television, and Facsimile — Paul Chamber-

lin, Thomas F. Joyce, William B. Lodge, William S. Hedges, Ma-
jor E. 11. Armstrong . Sept. 1944 

NEWSPAPER INTERESTS (See also Facsimile) 
Newspaper Radio Committee  . May 1941 
World-Wide News Transmission — P. D. Paddock ..... . .. .. ... Aug. 1943 
What's New: FM At Newspaper Conference  May 1944 

POLICE RADIO 
REL Hangs Up Record in Chicago. Nov. 1940 
I.ink Portable Transmitter & Receiver . .. .. .. .. .... .. .. .... ... Dec. 1940 
Connecticut State-Wide System — Edward .1. Hickey  Jan. 1941 
2-Way Performance, Connecticut Police — Sydney E. Warner ...Jan. 1941 
FM Record in Nebraska — William H. Graham . .. .. ... Mar. 1941 
Mountain-Top RM Relay — Donald G. Beachler  Aug. 1941 
Emergency Police Truck — Sydney E. Warner  Sept. 1941 
REL FM Emergency Units — Col. Gustavus Reiniger  ........ Sept. 1941 
Mobile FM for Portable Service — Sydney E. Warner   .. .. ... Apr. 1942 
2-Way FM Plan for Jersey — Carl Neitzert, Lt. John E. Murname .May 1942 
Progress of 2-Way Equipment — Lt. John E. Murname Oct. 1942 
Police Radio Maintenance ........ .............. ..... ....  Oct. 1942 
Massachusetts FM Installations — John A. Doremus .  Apr. 1943 
FM Succeeds Where AM Failed — William M. Gamble . .. ....  June 1943 
N. Y. Police Need FM  .July 1943 
FCC Police Regulations .   
Record of Police FM Performance — Sydney E. Warner... .. ... Jan. 1944 
Alabama 2-Way FM System — Milton B. Sleeper  July 1944 
Chief's Car Installation, San Francisco (Photo)... ..   .. ..... Aug. 1944 
FM in Second Hurricane — Joseph A. Hoffman  .Oct. 1944 

PORTABLES, See Design 

PUBLIC UTILITIES FM 
2-Way FM for Power Maintenance — G. G. Langdon  

RAILROAD RADIO 
What's New: Railroad FM Communication  .July 1943 
FM Aida Battle of Transportation — W. S. Halstead July-Aug. 1943 
Railroads Need Radio Communication — Milton B. Sleeper .. ... Jan. 1944 
FM Safety Aids on Railway Signals — W. S. Halstead Jan. 1944 
Initial Installation, Seaboard ( Photo) .. .. .. .. .. .. .. .. .. .. ..  July 1944 
R.R. Engineer's Opinion of FM Radio — John Draney ..  Sept. 1944 
FCC Hearing on R.R. Radio ..... . .. .. .. .... .. ...... ....  Oct. 1944 
Induction Telephone, Pennsylvania (Photo) Nov. 1944 
Railroad Radio Plans — René Hemmee.. .. .. .. .. .. .. .. .. ..  Dec. 1944 
What's Going On In R.R. Radio — John A. Curtis .... .. .. ..  Dec. 1944 

STANDARDS 
Mica Dielectric Condensers, ASA . ........ ....... -Jan.-Feb.-Mar. 1943 
Transformer Standards, Announcement .   . May 1943 
Glass-Bonded Mica Radio Insulators — H. R. Wilsey  . Oct. 1943 
FM Receiving Set Standards — Milton B. Sleeper  . Apr. 1944 
CBS Television Report — Paul W. Kesten ..... ... .. .. .. .. .. .. May 1944 
Discussion of CBS Report ........ ...... . .. .. .. .. .. May 1944 

STATION LICENSES, PERMITS, APPLICATIONS 
15 Permits, 36 Applications Pending, List.. ...... .... .. .. .. ... Dee. 1940 
Map Showing FM Stations in Operation . .. .. .. .. .. .. .. .. .. ... Jan. 1941 
Applications and Grants, Feb. 1, 1941, List Mar. 1941 
Applications and Grants. Mar. 1, 1941, List... . ...... . .. .. ..  Apr. 1941 
First FM ('ommercial Issued to W47NV . ..... ........ . .. ..  Apr. 1941 
Number of Stations on Air Mounts Steadily .June 1941 
52 Stations Operating or Projected, I  ist   .Dec. 1941 
130 Stations Operating or Projected, List  . Feb. 1942 
73 Stations Operating or Projected, List   May 1943 
FM Stations in U.S.A.; New ('all Letters, List ......... ....... Oct. 1943 
157 Stations Operating or Projected, List  . Mar. 1944 
212 Stations Operating or Projected, List  .May 1944 
387 Stations Operating or Projected, List  Dec 1944 

May 1941 

TELEVISION BROADCASTERS ASSOCIATION 
Television Broadcasters' Organization  
First TBA Conference Program .... . .......... Nov. 1944 
What's New: Report of TBA Conference Dec. 1944 
Engineers' Awards at TBA Conference ( Photo)... .... Dec. 1944 

TELEVISION, BASIC THEORY 
Relation of Contrast to Width of Television Band — Nfadison 

.Nov. 1944 
TELEVISION MERCHANDISING 

Cost of Television Receivers . " . .Oct. 1943 
Motion Picture Premiered by Television — Jack Gould ..... .  Apr. 1944 

TELEVISION PROPAGATION AND COVERAGE 
Television Broadcast Coverage — Allen 13. Du Mont, Thomas T. 

1944 
TELEVISION PROGRESS AND PLANS 

Television, Labor, Taxes, and Prices — Milton B. Sleeper. . Nov.-Dec. 1943 
Commercial Television Awaits One Answer -- Milton B. Sleeper . Feb. 1944 
Today's Plans for Television's Future  . Apr. 1944 
Television Seminar at N. Y. — Niles Trammell, laines Lawrence 

Fly, Alfred N. Goldsmith . . . . May 1944 
Amazing Picture of Television — B. Sleeper  Nov. 1944 
A West Coast View of Television — Lewis Allen Weiss Dec. 1944 

TELEVISION STUDIO EQUIPMENT • 
Television Camera Equipment — Klaus U. Landsberg ..... Nov. 1941 
Making Start in Television — Austin C. Lowaboura . . . 

Dec. 1941, Jan., Feb. 1942 
For Remote Television Pick-ups — II. E. Rhea .... ..  Mar. 1944 
Details of Station WRGB — James D. McLean . Nov.--Dec. 1944 

TELEVISION STUDIO TECHNIQUE 
Philco Television Progress — E. N. Alexander July-Aug. 1941 
Making Start in Television — Austin C. Lescaboura . . Dec. 1941 

Jan.-Feb. 1942 
Details of Station WRGB — James D. McLean Nov.-Dec, 1944 

TELEVISION TRANSMITTERS 
Philco Television Progress — E. N. Alexander July-Aug. 1941 
Details of Station WRGB — James D. .McLean Nov.-Dec. 1944 

TIIEOR Y, BASIC 
FM Handbook — Glenn H. Browning: 

Ch. 1. Background and Concepts  . Nov. 1940 
Ch. 2. Transmission of FM Signals ......... . ..... Dec. 1940 
Ch. 3. Method of Receiving ng Signals . . Jan. 1941 
Ch. 4. Limiter, Detectors, Emphasis Networks  . Feb. 1941 
Ch. 4. Continued  . . ..... ...........M ar. 1941 
Ch. 5. Service Instruments and Alignment... .. ...June 1941 

Synchronized FM Transmitter — W. II. Doherty ..... ......... Dec. 1940 
What is an FM Circuit!' . . . . .. Aug. 1941 
Zakarias Space Charge Discriminator — Karl Rath .... ... Feb.-Mar. 1942 
The Factor Q ..... . ...............May-June 1942 
High Frequency Iron Cores — Austin C. Lescaboura .. July-Aug.-Oct. 1942 
Frequency Modulation — W. L. Everitt  . t. . Sept.-Oct. 1943 
FM Eliminates Heterodyne Signal  .Jan. 1944 
Method of Reducing Disturbances in Radio Signaling By a System 

of Frequency Modulation— Major E. H. Armstrong. June-July-Aug. 1944 
Mathematical Theory vs. Physical Concept — Major E. II. Arm-
strong  .. Aug. 1944 

Effects of Channel Width on FM Service H. P. Thomas Oct. 1944 
Common Carrier Radio Relay Systems — Dr. Ralph Bown Nov. 1944 
Considerations of FM Channel Width — W. F. Cotter . . .  Dec. 1944 

INDEX OF AUTHORS 
ADAIR, GEO. P. 

Planning Educational FM Stations .   .July 1944 
ALDEN, MILTON 

Suiting Facsimile to Service Needs  .Sept. 1944 
ALEXANDER, E. N. 

Philco Television Progress ...........July-Aug. 1941 
ANSLEY, ARTHUR C. 

The Manufacturers Say: . Dec. 1940 
ARMSTRONG, MAJOR EDWIN H. 

Letter Concerning FM Receivers ............................ Nov. 1944 
History of FM: Testimony Before ICC.. . . . . ..  Mar. 1944 
A Method of Reducing Disturbances in Radio Signaling by a System 

of Frequency Modulation  ..June-July-Aug. 1944 
Mathematical Theory V8 Physical Concept .......... Aug. 1944 
Testimony at Allocation Hearing  Oct. 1944 

BACON, DANA 
National Precision FM Receiver ..... ....... ... Dec. 1940 
SCR-2 Compact Single Channel Receiver    ..Jan. 1942 
IF Characteristics of FM Receivers ....... ................... Apr. 1943 

BAKER, DR. W. R. G. 
GE Backs FM Broadcasting  Mar. 1942 

BALL, RALPII H. 
Properties of Cellulosic Plastics . ...... .... Oct. 1943 

BEACHLER, DONALD G. 
Mountain-Top FM Relay.. .... ... Aug. 1941 
250-Watt Link FM Communications Transmit ter... . ...... .... Nov. 1941 
FM for New Services ................ ......... . ... June 1942 

BLAKE, OCTAVE 
The Manufacturers Say: ... .... ...Feb. 1942 

BOVVN, DR. RALPH 
Common Carrier Radio Relay Systems  . Nov. 1944 

BRANDT, A. A. 

BROWN, J. E. 
Zenith Engineers Built W51C   . Nov. 1941 

BROWNING, BRIG. GEN. A. J. 
A Report on Contract Termination ......... . .. Sept. 1943 

BROWNING, GLENN II. 
FM handbook 

Ch. 1. Background and Concepts  Nov. 1940 
Ch. 2. Transtnission of FM Signals ......... ..... .... Dec. 1940 
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Ch. 3. Reception of FM Signals   ....Jan. 1941 
Ch. 4. Limiter, Detector. Emphasis Networks  Feb. 1941 
Ch. 4. Continued  . . ....Mar. 1941 
Ch. 5. Service Instruments, Alignment  .June 1941 

IF Characteristics of FM Receivers  &pr. 1943 

BUDELMAN. FREDERICK T. 
Link 25-UFM Transmitter and 11-UF Receiver. , .. ... June 1941 
Link 25-UFM Transmitter and 11-UF Receiver. .. . .. . . July 1941 
Link Portable Frequency Monitor  . .. .. ... Oct. 1941 
Short-Range FM Equii;ment. .......... ... ... . . July-Aug. 1942 
2-Way AM Pack Set. ..... .. . . .... .. .... .. . .. .... Sept. 1942 
118-Me. FM for Emergency Services   ....May 1944 

CARTER, R. W. 
Hand-Driven Generators  .Nov. 1942 

CAWEIN, MADISON 
Relation of Contrast to Width of Television Band .... • • .... Nov. 1944 

CHAMBERLIN, PAUL 
NAB Panel on FM, Television, and Facsimile...........Sept. 1944 

CHASE. C. M.. JR. 
Technique of Molding Low-Lms Bakelite  Nov.-Dec. 1943 

CLARK, GEORGE H. 
Hertz to FM  ....Apr. 1941 
Famous IP Line of Receivers ......May 1943 

COHAN, E. K. 
FM Broadcasters Say:. .. .. . ....Jan. 1942 
Letter of Comment on W71NY. .Jan. 1942 

COHEN, HAROLD 
5 Men Erect 90 Ft. Mast in 1 Hour .....Feb. 1944 

COLLINGS, F. C. 
RCA Facsimile Equipment . . . .......... .. ... July 1944 

COTTER, W. F. 
Considerations of FM Channel Width Dec. 1944 

COWAN. F. A. 
AT & T Prepared to Serve FM  Mar. 1941 

CRAIG, E. W. 
FM Broadcasters Say:. .... ...... . Mar. 1941 

 Apr. 1941 

CUFF. SAMUEL H. 
When WABD Undertook to Interest. Advertisers .,... Nov. 1944 

CURTIS. JOHN A. 
What's Going On In R.R. Radio  

CURTIS, SAMUEL, JR. 
Handy Field Strength Meter  .Nov. 1941 

DAMM, WALTER J. 
FM Broadcasters Say:.   

DANIEL, GEORGE 
Employee Training Methods  

DAVID, W. R. 
Planning an FM Station .... 
GE Perfects FM Station Monitor. 
GE 50,000-Watt FM Transmitter. 
Remarks at FM Conference ..... 

DAY. C. H. 
Cadmium-Plating Steel  .July 1943 

DE MARS, PAUL A. 
Yankee Network WINO.! at Paxton ......... . _ Nov. 1940 
W1XOJ Exceeds Expectations. 1941 

DOHERTY, W. H. 
Synchronized FM Transmitter ... .. ...Dec. 1940 

DOOLITTLE, FRANKLIN M. 
The FM Broadcasters Say:  Dee. 1940 

DOREMUS. JOHN A. 
FM Police Installations in Massachusetts ..... . ..  Apr. 1943 

DORRANCE, DICK 
FM Broadcasters Organization ........ 
Columbus Engineering Conference, FM Sessions... 
FM Station Survey, from F11.1BI Questionnaires  

DRANEY. JOHN 
R.R. Engineer's Opinion of FM Radio. ....... . ..Sept. 1944 

DUMONT, ALLEN B. 
Television Broadcast Coverage  Apr. 1944 

DU VAL. HERBERT 
GE Mobile Units for Police and Public Utilities Jan. 1941 

EDWARDS, R. B. 
Aircraft Radio Apparatus Design, Bendix RTA-1B ......... Mar.-Apr. 1943 

EHLERT. FRED C. 
The Finch Fact,' ' le System ......... . ...... 1944 

EVERITT, W. L. 
Explanation of Frequency Modulation ................... Sept.-Oct. 1943 

FINGERLE, WM., JR. 
Link 250-UFS Equipment for Headquarters Stations 

FLY. JAMES LAWRENCE 
Some War and Post-War Problems. .... ..... . ...lime 1943 
Remarks at N. Y. Television Seminar.. .. . . May 1944 
Post-War Future of Emergency Radio Services .... . ..1u1.;• 1944 
Address Before NAB., Aug. 30, 1944   Sept. 1944 

FREED. ARTHUR 
Two Stations Make a Market   Oct. 1941 

FREED, JOSEPII D. R. 
The Manufacturers ..... .  Mar. 1941 

GALVIN, PAUL 
Radio Engineering Problems .................................June 1942 
Address at RMA Meeting, Chicago. June 7. 1944  .June 1944 

GAMBLE. WILLIAM M. 
FM Succeeds Where AM Failed ....... ......................June 191:3 

GARDNER, KENNETH 
Melting Sleet from FM Dipole   Apr. 1942 

GIRARD, E. J. 
F. Marine Radio Unit by Federal Nov.-Der. 1943 

• ....... • • • 
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. Feb. 1941 

. Apr. 1941 
Sept. 1941 HOGAN, JOHN V. L. 

FM Receiver Performance  .0ct. 1941 
The FM Broadcasters Say: ......... ..Feb. 1944 

Letter Regarding FM in N.Y.C.  . Jan. 1942 
HOFFMAN. JOSEPH A. ..Nov.-Dec. 1943 

..Oct. 1944 

110WELL, M. 

How FM Served in Second Hurricane  

..Nov. 1942 

JAHNS, EDWARD 

Production Method of Checking Cables..... 

Low Cost FM-AM Receiver, Pilot T-301 . . July 1941 
Pilot "Conqueror" Chassis . 

JANSKY. C. M., JR. Dec. 1941 

Engineering Plans for FM Progress  
JOLLIFFE, C. B. 

.. Nov. 1940 Remarks at FM Conference. 

. Apr. 1941 JOYCE, THOMAS F. 

.. Nov. 1941 NAB Panel Address   
KAHN, MORTON B. 

1-Kw. Temco CW Transmitter Design ... 

KELSEY, KEITH 
Do You Plan to Build an FM Station' 

KESTEN, PAUL W. 
CBS Report on Television Standards  

KLINGENSCHMUT. F. A. 
Architects Specify FM-AM Antenna Systems.................. Oct. 1941 

KNOWLSON, JAMES S. 
The Manufacturers Say:......... ........ .. May 1941 

KUFFLER, JAMES 
Analyzer for Aircraft Circuits   ... Feb. 1943 

LACK, F. R. 
. Nov. 1942 ...... Feb. 1944 FM Conference Address  

LAESER, PHIL B. 
Co-Channel Synchronous FM Satellite. . .... Dec. 

LANDSBERG, KLAUS U. 
Television Camera Equipment, DuMont System .. . ... Nov. 1941 

LANGDON, G. G. 
2-Way FM for Power Maintenance  . May 1941 

LESCABOURA, AUSTIN C. 
Making a Start in Television   Dec. 1941, Jan.-Feb. 1942 
High Frequency Iron Cores  .July-Aug.-Oct. 1942 

LEVENSON, WILLIAM B. 
FM for Cleveland Schools ....... 

LEVY, M. L. 
Stromberg-Carlson Model 535. .Feb.-Mar. 1941 

LEWIS, WILLIAM B. 
Possibility of a Fifth Network 1944 

LIEBLICH, M. 
Use of the Limit Bridge  ........... 1942 

• ...... " 

" • ..... 
• ........ 

_Oct. 1941 
.June 1943 

...Nov. 1940 

.. Apr. 1943 

Fel). 1941 

. Dec. 1941 

July-Aug. 1944 
...Jan. 1943 

GLASER, EDWARD M. 
Kollsman Telegon Electro-Mechanical Control Nov.-Dec. 1943 

GOLDSMITH, ALFRED N. 
Address at Television Seminar, N. Y..... .. ..May 1943 

GOLDSMITH, THOMAS T., JR. 
Television Broadcast Coverage  .. Apr. 1944 

GOULD, JACK 
Motion Picture Premiered by Television   Apr. 1944 

GRAHAM, WM. H. 
FM Makes Records in Nebraska ... Mar. 1941 

GRAVLEY, CHARLES K. 
Crystal-Actuated Mechanisms.... Jan. 1943 

GREY, GORDON 
The FM Broadcasters Say.: . Aug. 1941 

GRIMES, DAVID 
The Manufacturers Say:. 
IF Characteristics of FM Receivers ....... 

GROSS, BENJAMIN 
Account of Demonstration at R. H. White....... 

GUNTHER, FRANK A. 
New REI. Transmitters 250 W. to 50 Kw.....Tone 1941 
New FM Equipment .... . ....... . Aug. 1941 
REL 1-Kw. Broadcast Transmitter ..... . • Dec. 1941 
FM Service at Binghamton .. . July-Aug. 1942 
('W and Phone Transmitter  July-Aug. 1942 
Production of Transmitter Frames  • .Jan. 1943 

GUSTAFSON, G. E. 
IF Characteristics of FM Receivers 

HADLOCK, CALVIN F. 
Special Parts for FM Circuits 

HALLIGAN, WILLIAM J. 
The Manufacturers Say:. • ........... ...... 

HALSTEAD, W. S. 
FM Aids Battle of Transportation. Part 1. 
FM Safety Aids on Railway Signals... 

IIAMMOND, W. H. 
Methods of Hermetic Sealing .......... 

HASS, A. 
Temperature Tests for Quartz Crystals  

HEDGES. WILLIAM S. 
N.A.B. Panel Address ...... ............. 

HEFEI.E, EDWARD J. 
Jeff-Travis Model 180 2-Way Marine Radio. 

IIEMMES, RENE 
Plans for Railroad Radio Communications  

HICKEY, EDWARD J. 
Connecticut State-Wide 2-Way FM System  

HOBBS, MARVIN 
Technical Data on Scott Models, Part 1... . 

..June 1943 

Oct. 1943 

. • Sot. 1944 

•Oct. 1942 

. Dec. 1944 

•Ian. 1941 

. _ Dec. 1940. Jan. 1941 

.Feb. 1944 

Feb. 1944 

Sept. 1944 

May 1943 

. Dec. 1944 

. May 1944 

1944 

..... • . Apr. 1941 
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LINK, FRED M. 
The Manufacturers Say: 

1.1111CR. WILLIAM R. 

limiting without distortion. Frequency 
characteristic is rated at ± 1 db from 20 
to 20,000 cycles. 

NiCil MINIMS: A wide variety of ceramic-
base mica trimmers is illustrated in a bul-
letin from Automatic Mfg. Corporation, 
900 Passaic Avenue, E. Newark, N. J. 
For the use of designers and engineers, 
dimension drawings and very complete 
specifications are given on trimmers and 
brackets for mounting on coils and trans-
formers, or on metal chassis. Sample trim-
mers are available to set manufacturers 
without charge. 

Lever & Turn Sw:tches: Two new series or 
- \\ itches are announced by Donald I'. 
lossman, Inc., 612 N. Michigan Avenue. 

Chicago 11. Series 4200, Fig. 3, is a light, 
compact lever design, capable of carrying 
any combination of springs with Q piles on 
each side. Series 6300, Fig. 6, also carrying 
double contact piles. is a heavy-duty turn 
switch. It can be furnished for Q or 3 posi-
tions, locking or non-locking. 

Terminal Blocks: New designs and refine-
ments in terminal blocks for the power 
circuits of radio equipment are shown in 
a catalog just published by Burke Elec-
tric Company, Erie, Pa. Fitted with vari-
ous types of connectors, these blocks take 
.2 to 12 lines. Multiple jumper bars are 
furnished where internal connections are 
required, and target strips are provided 
for identifying each lead. 

Combination Meter: A compact combination 
power level meter, voltmeter, and output 
meter is now in production by Weston 
Electrical Instrument Corporation, New-
ark 5, N. J. It is an 11-range rectifier-type 
voltmeter, with a constant impedance of 
420,000 ohms. Thus, while connected across 

FIG. 6, RIGHT. HEAVY-DUTY 

TURN SWITCH. BOTH TYPES 

CAN BE FURNISHED WITH A 

WIDE VARIETY OF CONTACT 

COMBINATIONS 

FIG 5, BELOW. A NEW LEVER 

SWITCH OF COMPACT DESIGN 

..ide 

—13= 

___ 

mommummemi-ep 4 t • 

amme---mmir 
aMillemerm.«"11 
»lib am. 

- 

Nov. 1940 
1)er. 1940 

Output can be controlled from 0 to 120 
milliwatts. 
A third new instrument is the UM-4 

meter designed particularly for measur-
ing high voltages in cathode-ray tube and 
television circuits. On DC it covers 0 to 
10,000 volts at 20,000 ohms per volt, and 
100 microamperes to 10 amperes in 6 
steps; 5 steps cover resistance from 3,000 
ohms to 10 megohms. The AC range, 0 to 
10,000 volts, is at 5,000 ohms per volt. 

Blower: Latest addition to the line of small 
blowers produced by L. R. Manufacturing 
Company, Torrington, Conn., is illus-
trated in Fig. 7. Employing a high-
impact phenolic case, cadmium-plated 
steel wheel, and aluminum motor mount-
ing plate, the unit weighs only 3!,;; oz. 
Although the blower measures only 4! 
its. from top to bottom, it delivers 50 
C.F.M. at 8,1100 R.P.M. Shaft is either 
.1893 or .230 in. in diameter. 

Jumbo Socket: Dimensions have been re-
duced in the jumbo 4-prong steatite socket, 
Fig. 8, now offered by E. F. Johnson, 
Waseca, Minn. Designed for 8008, BR6, 
G L146, SC22, GL152, GL159, and GL169 
tubes, it measures only 2% by 2% by 

ins. Bosses on the top of the 1-piece 
base are ground to present a flat surface 
for under-chassis mounting. Cadmium-
plated brass contacts are riveted to the 
base in such a way that they cannot turn. 

UHF & Television Nomographs: Engineers of 
Federal Telephone S.; Radio Corporation, 
32 Central Avenue, Newark, N. J., have 
prepared a highly valuable series of 
twenty-five nomographs of which six are 
for use in designing double- and triple-
tuned band-pass circuits in the UHF 
ranges; two cover series- and shunt-peak-

(CONTINUED ON PAGE 68) 

FIG. 7, BELOW A 4, 

BLOWER THAT DELIV-

ERS 50 CUBIC FEET PER 

MINUTE 

SLEEPER, MILTON B. 
.Sept. 1941 Why Manufacturers Plan to Push FM .. . . . . 

Radio News, Recorded Music, Threat to Advertising .. 

a line, the range can be shifted without 
affecting the line impedance. A self-con-
tained condenser, available through a pin.. 
jack, is provided to stop off any DC com-
ponent. This is illustrated in Fig. 4. 
The instrument is calibrated for 500-

ohms lines, with a zero level of 6 milli-
watts or 1.732 volts. A chart gives inter-
polation values for other lines of 5 to 
10.000 ohms at 6 milliwatts zero level. 
Dimensions are 31.; by e¡ by 3% ins. 

FIG 4 COMBINATION TESTING METER 

Laboratory & Test Instruments: Two new signal 
generators, type SG-2A and SG-SA, have 
been announced by General Electric's 
Electronics Department, Schenectady, 
N. Y. The first is a signal source only, 
while the latter provides calibrated out-
put readings of .5 to 100.000 microvolts. 
Frequency range is .1 to 32 inc., in 5 
scales. By using the second harmonic, 
frequencies up to 64 inc. are available. 
Another new instrument is tIte ADA beat 

frequency oscillator, for checking audio 
amplifiers and speakers, and making fre-
quency measurements. The direct-reading 
scale is calibrated from 25 to 15.000 cycles. 

IF 

FIG. 8, ABOVE: THE DI-

MENSIONS OF THIS SOCK 

ET HAVE BEEN REDUCED 

SUBSTANTIALLY OVER 

SIMILAR, PRECEDING 

TYPES 
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TELEVISION le,FIERE! 

Eimac 1000T tubes in 

an amplifier stage of 

WOCAO transmitter, 

Hollywood 

At Don Lee Hollywood ... Station KTSL 
  using EIMAC TUBES since 1938 

Julia Lee Wright, noted Home Economics 
Director of "The Famil, Circle" magazine 
being interviewed, and telecast revealing 
tricks of her trade. 

Two young comedians. Robert Sweeny and 
Hal March, currently on transcontinental 
radio show. give a prériew of their talents 
for television broadcast over It' (,\" A O. 

Write for your copy of Electronic 
Telesis - o 64 page booklet fully illus-
trated — covering the fundamentals of 

Electronics and many of its important 
applications. In layman's language. 

Work on television station W6XAO 

(Commercial station KTSL 1 began in 

November 1930; and thirteen months 

later, Dec. 23, 1931, it was on the air 

on the ultra high frequencies, the first 

present day television to operate on 

schedule. Today the station occupies 

elaborate copper sheathed studios 

which stand 1700 feet above Holly-

wood with an antenna on a 300- foot 

tower. 

The program log shows almost every 

type of presentation. Highest in inter-

est and achievement are the remote 

pick-ups and special event broadcasts 

made simultaneously or recorded on 

film for release later. Studio presenta-

tions, especially those directed to war 

activities, have become a duration stan-

dard. 

Under the direction of Harry R. 

Lubcke, television station KTSL will 

be in daily schedule immediately after 

the war. Mr. Lubcke says: " We have 

been using Eimac tubes in our televi-

sion transmitter since about 1938 ... 

We have found them good and reliable 

performers... their design is such that a 

favorable ratio of power output to tube 

and circuit capacitance is obtained ... 

we look forward to using new Eimac 

tubes which may be forthcoming." 

Here again is a statement from a 

leader in the field, which offers clear 

evidence that Eimac tubes are first 

choice of leading electronic engineers 

throughout the world. 

Follu' the leaders to 

FITEL-McCULLOUGH, Inc. 991 San Mateo Avenue, Son Bruno, Calif. 
Plants located of: San Bruno, California and Salt lake City, Utah 

fxport Agents: Frezar & Hansen, 301 Clay St., Son Francisco 11, Calif., U.S. A. 



FM & TELEVISION PRODUCTS DIRECTORY 
The Radio Engineers' & Purchasing Agents' Guide to Essential Materials, Components, and Equipment 
SUPPLY HOUSES 
CA 1.1Et lit NIA 

SAN FRANCISCO, Zack Radio Supply Co.. 
1426 Market St. 

CONNECTICUT 

BRIDGEPORT. Retry & Young. 117 Can-
non St. 

HARTFORD 
Hatry & Young, 203 Ann St. 
Seen & Co., 227 Asylum St. 

NEW HAVEN, Hatry & Young. 1172 
Chapel St. 

DISTRICT OF COLUMBIA 

WASHINGTON. Southern Wholesalers, 
Inc.. 1519 L St. N. W. 

GEORGIA 
ATLANTA 
Concord Radio Corp 265 Peachtree St. 
Yancey Co., Inc.. W. Peachtree St. 

MACON. Specialty Dist. Co. 
SAVANNAH. Specialty Dist. Co. 

ILLINOIS 
CHICAGO 

Allied Radio Corp.. 833 W. Jackson 
Blvd. 

Chicago Radio App, Co., 4155 S. 
Dearborn St. 

Concord Radio Corp 901 W. Jackson 
Blvd. 

Radio Parts Co 812 W Randolph St 
Walker-Jimieson. Inc.. 311 S. West-

ern Ave. 
ELGIN, Fox Elec. Supply Co.. 67 N. 

State St. 
PEORIA. Klaus Radio & Elee Co Main St 

INDIA NA 

INDIANAPOLIS. Elefer-Stewart Co., W. 
Georgia St. 

IOWA 

CEDAR RAPIDS. Checker Elec. Supply. 
Inc.. 1st S. E. 

DAVENPORT. hIldwest-TImmerman Co.. 
Western Ave. 

KENTUCKY 
LOtttsvni.E. Smith Dist. Co.. E. B'way 

MARYLAND 
BALTIMORE. D & H Distributing Co., 

202 S. Pulaski St. 

MASSACHUSETTS 
BOSTON. Radio Wire Television. Inc.. 

110 Federal St. 
CAMRRIDGE. Eastern CO. 
SPRINGFIELD. Cushing. T. F. 
WORCESTER. Radio Maint. Supply Co. 

MICHIGAN 

FLINT. Shand Radio Spec., W. Kearsley 
St. 

MISSOURI 

KANSAS CHT. Burstein AnPlebee Co., 
1012 McGee St. 

ST. LOUD% Interstate Supply Co., 10th 
& Walnuts Sts. 

NEW JERSEY 
NEWARK 

Continental Sales Co 195 ('entral Ave. 
KrIch-Radisco Inc 422 Elizabeth Ave 
Lippman & Co., Aaron, 246 Central 

Ave. 
Radio Wire Television, Inc.. 24 Cen-

tral Ave. 

NEW YORK 

RINGEIAMTON, Morris Distributing Co.. 
Inc.. 25 Henry St. 

GLOVERSVILLE. Fulton County Dist. Co. 
Primes. Stallman of Ithaca, N. Tloga St. 
NEW YORK 
Bruno-New York Inc 460 W 34th St 
Corn. Radio-Sound Corp.. 570 Lexing-

ton Ave 
Harrison Radio Corp.. 12 W. B'way 
Harvey Radio Co.. 103 W. 43 St., 
N. Y. C. 

Radio Wire Television. Inc., 100 
Sixth Ave. 

Sanford Electronics Corp.. 138 Lib-
erty St 

Sun Radio & Electronics Co.. 212 
Fulton St. 

Terminal Radio Corp., 85 Cortlandt 
St. 

SYRACUSE. Morris Distributing Co.. Inc., 
412 S. Clinton St. 

NORTH CAROLINA 

RALEIGH. Southeastern Radio Supply 
Co.. E. Hargett St. 

OHIO 
CLEVELAND, Goldhamer Inc Huron Rd 

PENNSYLVANIA 
HARRISBURG. D & H Distributing Cu.. 
3115 Cameron St. 

PHILADELPHIA. Radio Elec. Service Co.. 
7th & Arch Sts. 

PITTSBURGH 
Cameradio Co.. 963 Liberty St. 
Tidings Co., 623 Grant St. 

RHODE ISLAND 
PROVIDENCE. Edwards Co.. W. H., 94 
B'way 

NEW LISTINGS ADDED THIS MONTH 

Company add r  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 

NOTE: For the convenience if engineers and purchasing agents, we liave 
added , under the heading " SUPPLY HOUSES." a list of parts Jobbers in 
45 cities. These houses carry large stocks of components, instruments, and 
tubes, and are prepared to nn mall or telegraph orders. 

AIRPORT RADIO 

Installations 

Wilcox-Gay Corp. 

BINDING POSTS 
I;eireral itou in 'ornpitti 

CERAMICS, Bushings, 

Washers, Special Shapes 

vale\ I orporat ion of America 

CHOKES, RF 

(;errerai Until),, In 'liuinnulfl 

CONDENSERS, Trimmer 

Comar Electric Coninany 

CONTACT POINTS 

Wd-on CoMpany, It A. 

DISCS, Recording 

Pilot Radio Corti 
Wilcox-Gay Corp 

FREQUENCY STANDARDS, 

Secondary 

General Radio c ompany-

HANDSETS, Telephone 

"niversal ti Ir p11. die (*ornpany 

INSULATORS, Ceramic 

Mycalex Corporation of America 

JACKS, Telephone 

Presto Electric Company 

METERS, Frequency 

i):1V1.11 I 01111.11 

MONITORS, Frequency 

Doolittle Radio. Inc 

PLATINUM 

I.,,mpany. Il. A. 

PUMPS, Dry Air 

%nitres oninam 

RADIO RECEIVERS & 

TRANSMITTERS 

RESISTORS, Fixed Precision 

Presto Electric Coinpan> 

RESISTORS, Variable, 

Ceramic Base 

Pre.to 1.1ectric 

SUPPLY HOUSES 

'ontInental Sales Company 

SWITCHES, Key 

Presto Electric Company 
N"estern Electric Company 

TURNTABLES, Record 

%\ ' W.'s-, : ay I'orPoration 

WIRE, Silver Jacketed on 

Steel, Copper, Invar 

11 

SOUTH DAKOTA 

SIOUX FALLS, Power City Radio Co., S. 
Main Ave. 

TENNESSEE 

KNOXVILLE, MeCIIIIIII CO.. C. M. 
MEMPHIS, Bluff City Dist. Co., Union 

Ave. 
NASHVILLE, Electra Dist Co W End Ave 

TEXAS 
HOUSTON, Hall, R.C. St L.F. Caroline St. 

UTAH 
SALT LAXE CITY. Radio Studios, Inc.. 

E. B'way 

VIRGINIA 
DANvitiE, Five Forks Battery Station 
RICHMOND, Wyatt-CornIck. Inc., Grace 

St. 

WASHINGTON 
SEATTLE 

Seattle Radio Supply, Inc.. 2nd Ave. 
Zobrist Co., 2016 Third Ave. 

WEST VIRGINIA 

CHARLESTON, Chemcity Radio Elec. Co.. 
E. Washington St. 

MORGANTOWN. Trenton Radio Co. 

WISCONSIN 
RACINE. Standard Radio Parts Co., 

State St. 

AIRPORT RADIO Installations 

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

Air Nasociates. Inc.. I,oe Angeles. Calif. 
Bendix Radio. Towson. Md. 
Collins lb,(110 Co Cedar Rapids Ia 
Communications Equip, Corp., 134 Colo-
rado St., Pasadena. Calif. 

Ereo Radio Labs. Inc., Hempstead, 
L N. Y. 

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

Wilcox-Gay ('orp. Charlotte Mich. 

AMPLIFIERS, Public Address 

David Bogen t'o Inc 663 Bway NYC 12 
Langevin Co 37 W 65 St N Y C 23 

Operadio Mfg. Co St Charles Ill 
Radio Corp. of Amer. Camden N J 
Western Electric Co 195 liway N Y C 

AMPLIFIERS, Studio 

Fairchild Camera & lost Corp Jamaica 
IN Y 

Langevin Co 37 W 65 St N Y C 23 
Radio Corp. of Amer. Camden N J 
Western Electric Co 195 Bway N Y C 

ANTENNAS, Loop, Built-in 

DX Crystal Co 1200 N Claremont Ave 
Chicago 22 

Sickles Co F W, Chicopee Mass. 

ANTENNAS, Mobile Whip & 

Collapsible 

Air Associates. Inc., Los Angeles 
Aircraft Accessories Corp.. Funston Rd., 

Kansas City, Kans. 
Bendix Aviation Corp.. Pacific Div., 116 
Sherman Way. N. Hollywood 

Birnbach Radio Co.. 14.2 Hudson St., 
N. Y. C. 

Brach Mfg. ('orp.. L. S.. Newark. N. J. 
Camburn Elec. Co.. 484 Broome St., 

N. Y. C. 
Galvin Mfg. Corp., Chicago. Ill. 
1.ink, F. M., 125 W. 17th St.. N. Y. C. 
Premax Products. 4214 Highland Ave., 

Niagara Falls, N. Y. 
Radio Eng. 1.abs . Inc., L. I. City, N. Y. 
Snyder Mfg Co 2218 W Ontario St Plilla 
Tech. A ppl. Co.. 5 I 8 W. 34 St.. N. Y.C.. 
Ward Products Corp.. 152'3 E 45 St., 

Cleveland, O. 

ANTENNAS, Tower Type 

Maw-Knox t'... Pittsburgh. Pa, 
Barco Steel Cons. Co.. E. Broad St., 

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

Pl., N. Y. C. 
Lingo & Son. John E., Camden, N. J. 
Truscon Steel Co.. Youngstown, O. 
Wincharger Corp., Sioux City. Iowa 

ATTENUATORS 

Cinema Engineering I '0.. 'turban k. 'al If. 
Daven Co., Summit Ave., Newark, N. J. 
General Radio Co., Cambridge, Mass. 
Intl. Resistance Co 429 Broad St Phila 
Mallory & 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 Labs. 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. 
Star Porcelain Co., Trenton. N. J. 
Steward Mfg. Co.. Chattanooga, Tenn. 

BEARINGS, Glass Instrument 

Bird, Richard it,, Waltham, Mass. 

BERYLLIUM 

lifton Products Inc Painesville 

BINDING POSTS 
Amer. Radio Hdware Co., Mt. Vernon. 
N. Y 

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

General Radio ( Cambridge 39 Maas. 
Radek Corp.. 1308 Elston Ave., Chicago 

BINDING POSTS, Push Type 
Amer Radio Hdware Co., Mt. Vernon, 
N. Y. 

Eby, Inc., H. H.. W. Cheiten Ave., Phila. 

BLOWERS, for Radio Equipment 

I.- R Mfg Torrington, Conn. 
Trade-Wind klotortans. Inc., 5725 S. 
Main St., I.os Angeles 

BOOKS on Radio & Electronics 

Macmillan Co.. Co Fifth Ave.. N'. Y. C. 
Maedel Pub. House, 593A E 38 St., 

liklyn. N. Y. 
McGraw-Hill Book Co.. 330 W. 42 St.. 

N. Y. C. 
Pitman Pub. Corp.. 2 W. 45 St., N. Y. C. 
Radio Tech. Pule. 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 Nostrand Co., D., 250 Fourth Ave., 

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

N. Y. C. 

BRIDGES, Percent Limit Resistance 

I.eeds & Northrup Co.. 4901 Stenton 
Ave.. Phila. 

Radio City Products Co.. 127 W. 26 St.. 
N. Y. c. 

Shalleroes Mfg, Co.. Coilludale. Pa. 

BRIDGES, Wheatstone 

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

Leeds & Northrup Co., 4901 Stanton 
Ave., Phila. 

Shallcross Mfg. Co., Collingdale. Pa. 

BUSHINGS, Terminal Sealing 

Corning Glass Works. Corning, N. Y. 
Electrical Industries', Inc.. 42 Sumner 

Ave., Newark 4, N. J. 
Lenox Inc Trenton 5 N .1 
Peerless Electrical Prod. Co., 6920 
McKinley Ave., Los Angeles 1 

Spent, Inc., Cincinnati, O. 
Sprague Eles Co N Adams Mass 
Westinghouse Elect. & Mfg. Co., E. 

Pitteburgh, Pa. 

CABINETS, Metal 

Cole Steel Equip. Co 349 Away N Y C 
Corry-Jamestown Mfg Corp Corr Pa 
Insuline Corp of Amer L I City N Y 
Karp Metal Prod. Co Inc 126 30th St 
Bklyn 31 

Par-Metal Prod. Corp.. 32-49th St.. 
L. I. City, N. Y. 

Porter Metal Prod Co 490 Johnson Av 
Bklyn 

CABINETS, Wood, for Home Radios 

Churchill Cabinet Co.. 2119 Churchill 
St.. Chicago 

Tillotson Furniture Co.. Jamestown. 
N. Y. 

CABLE, Coaxial 

American Phenolic Corp., 1830 S. 54 Av.. 
Chicago 

Anaconda Wire & Cable Co., 25 B'way, 
N. Y. C. 

Andrew Co 363 E 75 St Chicago 
Belden Mfg, Co., 4673 W. Van Buren, 
Chicago 

Boston Ins Wire & Cable Co Boston 
C'omm Prods Co 346 Bergen Av Jersey 

City 5 N J 
Cornish Wire Co., 15 Park Row, N. Y. C. 
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ANOTHER 

idemen 
SPEAKER WITH 

t I  el 

• The reproducer unit in this loud speaker was espe-
cially developed by JENSEN for use in the intercom 

systems in navy vessels. It reproduces speech 

clearly and sharply through high levels of noise. 

Ruggedly built, it withstands extreme shock and 

vibration, and is weatherproof against severe 

weather exposure conditions, dust and smoke . . . 

Like all JENSEN military models, this speaker is built 

atound the most powerful permanent magnet mate-

\um 
111.111r 

rial ever developed, •4////a05 as all JENSEN PM 

Speakers will be when conditions permit. 

Now being introduced for the intercom systems on 

trains, and specifically designed for that purpose, 

this particular model has many possibilities for use 

wherever a heavy, rugged speaker with clear, sharp 

speech reproduction is needed. Write for complete 

engineering data on this speaker. Samples can be 

furnished on proper priority. 

enàen tiv 
SPEAKERS WITH 

,Vel/i...4 he .(..teàr;§cod «led erièdtejeilfeleete if ..^.1cew.ilic eipecleme ,/ 

milLbillFacTuRlagaigate.meikeor 6601 SOUTH LARAMIE KYENUE, CHICAGO 38, ILLINOIS 
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Doolittle Radio, Inc.. 7521 S. Loomis 
Blvd., Chicago 

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

General insulated Wire Corp., 53 Park 
PI., N. Y. C. 

Johnson Co„ E. F., Waseca, Minn. 
Lena Electrical Mfg. Co. 
Rades Corp., 1308 Elston Ave„ Chicago 
Simplex Wire & Cable Corp.. Cambridge, 

Mass. 

CABLE, Coaxial, Fittings 

Andrew Co 363 E 75 St Chicago 
Comm Prod Co 346 Bergen Av Jersey 

City 5 N J 
Johnson Co, E. F. Waseca Minn 

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

Ave.. Chicago 
Federal Tel. & Radio Corp., E. Newark, 
N. J. 

Simplex Wire & Cable Corp., Cambridge, 
Mass. 

CABLE, Microphone, Speaker & 

Battery 

Alden Prods. Co., Brockton, Mass. 
Anaconda Wire & Cable Co., 25 Broad-
way, N. Y. C. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 

Boston Insulated Wire & Cable Co., 
Dorchester, Mass. 

Gavitt Mfg. Co., Brookfield, Mass. 
Holyoke Wire & Cable Corp., Holyoke. 

Maas. 
Universal Microphone Co.. Inglewood. 

Calif. 

CABLES, Preformed 

Belden Mfg. Co.. 4633 W. Van Buren 
St.. Chicago 

Wallace Mfg. Co., Wm. T., Rochester, 
Ind. 

Whitaker Cable Corp Kansas City 16 Mo. 

CASES, Wooden Instrument 
Hoffstatter's Sons, Inc., 43 Ave. & 24 

St., Long Island City, N. Y. 
Tillotson Furniture Co., 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, Wis. 
Corning Glass Works. Corning, N. Y. 
Electronic Mechanics, Inc., Paterson, 

N. J. 
Gen'i Ceramics & 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. 
Nlyealex Corp. of America, Clifton N. J. 
Star Porcelain Co„ Trenton. N. J. 
Steward Mfg. Co.. Chattanooga. Tenn, 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

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

Pittsburgh, Pa, 

CHANGERS, Record 
See Turntables. Record 

CHASSIS, Metal 
See STAMPINGS. Metal 

CHOKES, AF 

Hadley Co., R. M., 707 E. 61 St., Loe 
Angeles 

Langevin ('o 37 W 65 St N Y C 23 

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

Chicago 
Alden Prods, Co., Brockton. Mass, 
American Communications Corp., 306 
B'way, N. Y. C. 

Automatic Winding Co., Inc.. Passaic 
Ave. E., Newark, N. J. 

Barker & Williamson. Upper DarbY, Pa. 
Coto-Coll Co.. Providence, R. I. 
D-X Radio Prods, Co., 1575 Milwaukee, 
Chicago 

Fast & Co., John E., 3109 N. Crawford, 
Chicago 41 

Gen. Winding Co., 420 W. 45 St., N. Y. C. 
General Radio Co.. Cambridge. 39 Mass. 
Guthman & Co., Edwin, 15 S. Throop, 

Chicago 
Hammariund 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., 5917 S. Main, Los 

Angeles, Cal. 
Muter Co., 1255 S. Michigan, Chicago 
National Co., Malden, Mass, 
Ohmite Mfg. Co.. 4835 W. Flournoy St., 

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

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

St.. Chicago 

CLIPS, Connector 
Mueller Electric Co„ Cleveland, O. 

CLIPS & MOUNTINGS, Fuse 
Alden Prods. Co.. Brockton. Mass. 
Dante Elec. Mfg. Co.. Bantam, Conn. 

fisco Copper Tube & Prods., Inc.. 
Station M., Cincinnati 

Jefferson Elec. Co., Bellwood. Ill. 
Jones, Howard B., 2300 Wabansia, Chi-

cago 
Littlefuse, Inc., 4753 Ravenswood, Chi-
cago 

Patton MacGuyer Co., Providence, R. I. 
Sherman Mtg. 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 & Co., Wm., '276-4th Av., N. Y. C. 
Endurette Corp. of Amer., Cliffwood. 
N. J. 

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

Irvington Varnish & Insulating Co., 
Irvington, N. J. 

Mica Insulator Co., 196 Varick, N. Y. C. 

COIL FORMS, Glass 

Corning Glas, Works, Corning, N. Y. 

CONDENSERS, High-Voltage 

Vacuum 

Centralab. Milwaukee, Wiz 
Eitel-McCullough, Inc., San Bruno. 

Calif. 
Erie 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, Transmitter Neu-

tralizing 

Hammariund Mfg Co 424 W 34 St NYC 
Johnson Co, E. F. Waseca Minn 
National Co Inc Malden Mass 
Millen Mfg Co Inc Malden Mass 

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

SCHEDULE OF DIRECTORIES is FM AND TELEVISION 

JANUARY 
All Police and Emergency 
Stations in the U. S. A.— 
includes names of the Re- 
dio Supervisors. 
CLOSING DATE JAN. 5 

FEBRUARY 
Rodio Products Directory, 
listing rnonufacturers of 
equipment components, 
materials, and supplies. 
CLOSING DATE FRS, 5 

MARCH 

Fm, Am, and Telev,sion 
Statices, the U. 5. A. and 
Conodo - mcitedesgenerol 
rnonoger, chief engineers. 
CLOSING DATE MAR. 5 

APRIL 
Roci,c, Products Director y, 
Wing monulocturers of 
eque rnent, ceenponents, 
materials, and supplies. 
CLOSING DATE APR. 5 

MAY 
Radio Monselocturers in 
the U. S. A.— includes rhe 
noon of  l mono. 
gers and chief engineers. 
CLOSING DATE MAY 5 

JUNE 
Railway Signal Engineers 
on oil roods in the United 
S , Canada and 
Meek,  
CLOSING DATE JUNE 5 

JULY 
All Police and Emergency 
Stotions in if,. U. S. A.— 
includes names of lb, 
Rodio Supervisors. 
CLOSING DATE JULY 5 

AUGUST 

Rodio Products Directory, 
listing manufacturers of 
equipment, components, 
rnoteriolt, and supplies. 
CLOSING DATE AUG. 5 

SEPTEMBER 
FM, AM, and Television 
Serdiensi. llteU. S. A. and 
Canada - includes goner& 
monogem.chief engmeen. 
CLOSING DATE SEPT. 5 

OCTOBER 
Rod. Prackets Directay, 
listing manufaciurers of 
equipment components, 
materials, and supplies. 
CLOSING DATE OCT. 5 

NOVEMBER 
Rodio Monufocturen M 
the U. S. A.— includes the 
names of g I mono• 
gm and chief engineers. 
CLOSING DATE NOV. 5 

DECEMBER 
Roilway Signal Engiee«s 
on Oil roods in the United 
Stoles, Con•do and 
M•Ze.D. 

CLOSING DATE DEC. 5 

COILS, Radio 

See Transformers, IF, RF 

CONDENSERS, Ceramic Case Mica 

Transmitting 

Aerovox Corp., New Bedford, Mass. 
Comell-Dubiller S. Plainfield, N. J. 

Inc.. RCA Mfg. Co.,  Camden, N. J. 
Sammy, Electric Co., Springfield. Ill. 
Solar MR. orp., Bayonne. N. J. 

CONDENSERS, Fixed 

Aerovox Corp.. New Bedford, Mass. 
American Condenser Corp.. 2508 S. 
M ichigan, Chicago 

C Art Radio orp.. 115 Liberty, N. Y. C. 
Mite Condenser Prods. Co., 548 West-

chester Ave., N. Y. C. 
Automatic Winding Co.. E. Newark, N. J. 
Bud Radio, Inc.. Cleveland, O. 
Capacitron Co 318 W Schiller Chicago 10 
Centralab, Milwaukee, Wis. 
Condenser Corp. of America. South 

Plainfield, N. J. 
Condenser Prods. Co„ 1375 N. Branch, 

Chicago 
Corriell-Dubiller Elec, Corp., S. Plain-

field. N. J. ' 
Cosmic Radio Co 699 E 135th St N Y C 
Crowley dc Co.. Henry, W. Orange, N. J. 
Deutschmann Corp Tobe Canton Mass 
Dumont Elec. Co.. 34 Hubert St.. 

N. Y. C. 
Electro-Motive Mfg. Co., Willimantic, 
Conn, 

Erie Resistor Corp.. Erie, Pa. 
Fast & Co., John E., 3109 N. Crawford. 
Chicago 41 

General Electric Co Schenectady N Y 
General Radio Co., Cambridge, Mass, 
Girard-Hopkins, Oakland. Calif. 
Guthman & Co., Edwin I., 15 S. Throop 

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

Illinois Cond, Co.. 1160 Howe St., Chi-
cago 

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

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

Johnson Co., E. F., Waseca, Minn. 
Magnavox Co., Fort Wayne, Ind. 
Mallory & Co. P. R., Indianapolis. Ind. 
Micamold Radio Corp., Brooklyn, N. Y. 
Muter Co., 1255 S. 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 Mec. Co., Springfield, Ill. 
Sickles Co.. F. W., Chicopee, Mass. 
Solar Mfg. Corp.. Bayonne, N. J. 
Sprague Specialists Co., N. Adams, 

Maas. 
Teleradio Engineering Corp., 484 Broome 

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

Pittsburgh, Pa. 

CONDENSERS, Gas-filled 

Johnson Co, E. F. Waseca Minn 
Laren Insulator Co.. Inc.. Leroy. N. Y. 

Bud Radio, Inc., Cleveland, O. 
Cardwell Mfg, Corp., Brooklyn, N. Y. 
Centralab, Milwaukee, Wis. 
Comar Electric Co., 2701 Belmont Ave.. 

Chicago 
General Radio Co., Cambridge. Mass. 
Guthman, Inc., E. I., 400 S. Peoria, 

Chicago 
Hammariund Mfg. Co., 424 W. 33 St., 

N. Y. C. 
Insuline Corp. of America. Long Island 

City, N. Y. 
Johnson Co., E. F., Waseca. Minn. 
Mallory & Co„ Inc., P. R.. Indianapolis, 

Ind. 
Meissner Mfg. Co., Mt. Carmel, Ill. 
Millen Mfg. Co., James. Maiden, Mass. 
Miller Ce., J. W., Los Angeles, Cal. 
Muter Co., 1255 S. Michigan Av., 
Chicago 

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

Chicago 
Sickles Co., F. W.. Chicopee. Mass, 
Solar 51Ig. Corp., Bayonne. N. J. 
Teleradio Eng. Corp.. 484 Broome, 

N. Y. C. 

CONDENSERS, Variable Receiver 

Tuning 

Alden Prods. l'o.. Brockton. Mass, 
American Steel Package Co„ Defiance, 

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

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

N. J. 
Hammariund Mfg. Co., 424 W. 34th St.. 

N. Y. C. 
Insuline Corp. of Amer., L. I. City. N. Y. 
Meissner Mfg, Co Mt. Carmel, III, 
Millen Mfg. Co., Malden, Mass, 
National Co., Malden, Mass. 
Oak Nifir. 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. 

M Cardwell fg. Corp.. Allen D., Brooklyn, 
N. Y. 

liammariund Mfg. Co., 424 W. 33 St., 
N. Y. C. 

I nsuline Corp. of Amer., L. I. City, N. Y. 
Johnson. E. F., Waseca. Minn. 
Millen Mfg, Co.. Jamei, Malden. Mass, 
National Co., Maiden, Maas. 
Radio Condenser Co.. Camden, N. J. 

CONNECTORS, Cable 

Aero Electric Corp.. Loe Angeles, Calif. 
Airadlo. Inc., Stamford, Conn. 
Alden Prods.. Brockton, Mass. 
Amer. Microphone Co., 1915 S. Western 

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

Chicago 
Amer. Radio Hdware Co., Mt. Vernon, 

N. Y. 
Andrew Co 363 E 75 St Chicago 
Asiatic Corp.. Youngstown, O. 

Atlas Sound Corp., 1442 39th St.. 
Brooklyn, N. Y. 

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

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

boldt, Los Angeles 
Diamond Inst. Co Wakefield Mass 
Eby, Inc., Hugh H., Philadelphia 
Electro Voice Mtg. Co., South Bend. 

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

N. Y. C. 
General Radio Co., Cambridge, Mass. 
Intl. Resistance Co 401 N Broad St. 

Phila 
Harwood Co., 5405 S. La Brea, Los 

Angeles 36 
Insuline Corp. of Amer., L. I. City, N. Y. 
Jones, Howard B., 2432 W. George, 

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

Radio city Products Co., 127 W. 26 Elt„ 
N. Y. C. 

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

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

Selectar Mfg. Co., L. I. City, N. Y. 
Universal Microphone Co.. Ltd., Ingle-
wood, Calif. 

CONTACT POINTS 

Brainin Co., C. S., 233 Spring St., 
N. Y. C. 

Callite Tungsten Corp., Union City, N. J. 
Fansteel Metallurgical Corp.. N. Chi-

cago, III. 
Mallory & Co.. Inc.. P. R., Indianapolis, 
bd. 

Wilson Co. * H. A. 105 Chestnut St.. 
Newark 5N. J. 

CORES, Powdered Iron 

See IRON CORES, Powdered 

COUPLINGS, flexible 

Cardwell Mfg. Corp.. Brooklyn, N. Y. 
Johnson Co.. E. F., Waseca, Minn. 
Hammarlund Mfg Co Inc 460 W 34 St 
NYC 

Millen Mfg, Co., James, Malden, Maas. 
National Co., Inc., Maiden, 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. 
Howard Mfg. Co., Council Bluffs, la. 

CRYSTALS, Quartz 

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

Bausch & Lomb Optical Co„ Rochester, 
N. Y. 

Bliley Elec, Co., Erie, 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„ 1200 N. Claremont. 
Chicago 

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, Maas, 
Harvey-Wells Communications, South-

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

ton. Chicago 
Hunt & Sons, G. C., Carlisle, Pa, 
Jefferson, Inc., Ray, Westport. L. 

N. Y. 
Kaar Engineering Co., Palo Alto, Cal. 
Knights Co. The James, Sandwich, Ili. 
Sleek Industries. John, Plymouth, Ind. 
Miller, August E., North Bergen, N. J. 
Monitor Pleno Prod, Co., S. Pasadena. 

Calif. 
Peterson Radio, Council Bluffs, Iowa 
Precision New Service, Baton Rouge. 

La. 
Premier Crystal Labs., 63 Park Row, 
N. Y. C. 

Quartz Laboratories, 1512 Oak St.. 
Kansas City, Kans. 

G Radell Corp., uilford Ave., Indianapo-
lis. Incl. 

RCA Mfg. Co., Camden, N. J. 
Reeves Sound Labs., 62 W. 47 St.. 

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

Bluffs, la. 
Scientific Radio Service, Hyattsville. 
Md. 

Standard Flew Co., Carlisle, Pa. 
Valpey ('rystals, HoilLston. Mass. 
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, Upper Darby, Pa. 
Crowe Name Plate Co., 3701 Ravens-
wood Ave., Chicago 

General Radio Co., Cambridge. Mass, 
Gits Molding Corp., 4600 Huron Elt, 

Chicago 
Gordon Spec. Co 823 S Wabash Ave 

Chicago 
Mica Insul. Co.. 198 Varick St., N. Y. C. 
National Co., Inc.. Malden, Mass, 
Rogan Bros., 2003 S. Michigan Ave.. 

Chicago 
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UNIVERSAL'S NEW D-20 MICROPHONE 

The stage was set for something new and here it is. Universal's new D-20 

Microphone ... soon on your radio parts jobbers' shelves to fill your essen-

tial requirements ... uses Universal's "Dynoid" construction ... A dynamic 

microphone of conventional characteristics built to fill the utility require-

ments of war time plus advance styling of the many modem things to 

come. Orders placed now with your Radio Parts Jobbers will assure early 

delivery when priority regulations are relaxed. 
Write for Bulletin 1458 covering this new microphone. 

<FREE — History of Communications Picture Portfolio. Contains 
over a dozen 11" x 14" pictures suitable for office, den or hobby 
room. Write factory for your Pon folio today. 

UNIVERSAL MICROPHONE COMPANY ©Tl:eel11e--- 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA •• CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA 
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DISCS, Recording 
Advance Recording Products Co.. Long 

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

Island City, N. Y. 
Audio Devicee,Ine.,1600 Wway, N. Y. C. 
Federal Recorder Co., Elkhart, Ind. 
Gould-Moody Co.. 395 li'way. N. Y. C. 
Pilot Radio Corp.. Long Island ( ICY. 

N. Y. 
Presto Recording Corp., 242 W. 55 St., 

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

;,,, cure , charlotte. Mich. 

DYNAMOTORS — 

See Motor- Generators, Small 

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

Chicago 22 

ETCHING, Metal 
Crowe Name Plate & Mfg. ('o., 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 Co., Inc., Brockton. 

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

N. Y. C. 
Faximile, Inc., 730 5th Ave.. N. Y. C. 
Federal Tel. & Radio Corp., Newark, 
N. J. 

Finch Telecom.. Inc., Passaic, N. J. 
Press Wirelese, Inc.. 1475 B'way. N.Y. C. 

t' A mfg co., camden. N. J. 

FASTENERS, Separable 

Caniltic Fa.,Iccur Cu., 420 Lexington 
Ave., N. Y 

Shakeproof, Inc 2501 N. Keeler Ave., 
Chicago 

FELT 
Amer. Felt Co.. Inc., Glenville, ('onn. 
Western Felt Works, 4031 Ogden Ave., 
Chicago 

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

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

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

Blvd.. Chicago 
Mica Insulator ('o.. 106 Varick, N. Y. C. 
Nat'l Vulcanized Fibre Co., Wilmington, 

Del. 
Spaulding Fibre Co., Inc., 233 13'way, 

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

mington, Del. 

FILTERS, Electrical Noise 
Rendis Aviation Corp., Pacific Div 

11600 Sherman Way, N. Hollywood. 
Corn. Equip. & Eng. Co., N. Parkside 

Ave., Chicago 
Freed Radio Corp., 200 Hudson St., 

N. Y. C. 
General F3ectric Co Schenectady N. Y. 
Mallory & Co., Inc., P. R., Indianapolis. 

Ind. 
Miller Co., J. W., 5917 S. Main St., 

Los A ngelee 
Solar Mfg. Corp., 285 Madison Ave., 

N. Y. C. 17 
Tobe Deutschrnann Corp., Canton. Mass. 

FINISHES, Metal 
Airose Chemical Co.. Providence. It. I. 
Aluminum ('o. of America. Pittsburgh, 

Pa. 
Ault & Wiborg Corp., 75 Varick. 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 STANDARDS, 
Primary 

General Radio Co., Cambridge, Mass. 

FREQUENCY STANDARDS, 

Secondary 

Amer. Time Producta, 580 Fifth Ave., 
N. Y. C. 

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

General Radio Co., ( 'ambridge 39 Masa. 
Hewlett-Packard Co., Palo Alto, Calif. 
Higgins Industries, Inc., 2221 Warwick 

Ave.. Santa Monica, Calif. 
James Knights Co Sandwich Ill 
Millen Mfg. Co., Inc.. Maiden, Mass. 

FUSES, Enclosed 
Dante Elec. Mfg. Co., Bantam, Conn. 
Jefferson Elec. Co., Bellwood, Ill. 
Littlefuse, Inc., El Monte, Calif. 

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

ark, Del. 
Crowe Name Plate & Mfg. Co., 3701 
Ravenswood Ave., Chicago 

Gear Specialties, Inc., 2650 W. Medill. 
chicago 

Perkins Machine & Gear Co., Spring-
field, Maas. 

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. Medill 

Chicago 
General Electric Co., Pittsfield, Mass. 
Mica Insulator Co.. 196 Varick 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, Beal Frequency 

liuuntun Itadiu ( urp liumitun X J 
General Radio Co Cambridge Maas 

GENERATORS, Electronic AC 
Communication Meas. 1.ab., 118 Green-

wich St.. N. Y. C. 

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

olis, Minn. 
Pioneer Gen-E-Motor. 5841 W. Dickens 
A s-e chicago. 

GENERATORS, Hand Driven 

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

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

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

GENERATORS, Wind- Driven, 

Aircraft 

General Armature Corp., Lock Haven. 
Pa. 

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

GREASE, for Electrical Contacts 8. 
Bearings 

Royal Engineering Co. (Royco Grease). 
East Hanover. N. J. 

HANDSETS, Telephone 
Automatic Electric Co., 1033 W. Van 

Buren, Chicago 
Stromberg-Carlson Co Rochester N Y 
Universal Microphone Co., Inglewood 

('alit 
Western 1 leetrle Co..19513'ways N. Y. C. 

HEADPHONES 

¡Cruel, De‘clupinerit t o., Cleveland, O. 
Cannon Co., C. F., Springwater, 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. Cicero Ave., Chicago 
Murdock Mfg. Co_ Chelsea, Mass. 
Permoflux Corp., W. Grand Ave., Chi-
cago 

TelephoniesCorp..350 W. 31 St. , N. Y. C. 
l'eles Products Co Minneapolis Minn 
Trimm Radio Mfg. Co., 1770 W. Ber-

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

HORNS, Outdoor 
Altec Lansing Corp.. 1680 N. Vine, Hol-
lywood 28 

Graybar Elect. Co., Lexington Ave. at 
43 St., N. Y. C. 

Jensen Radio Mfg. Co., 6601 S. Laramie 
Ave.. Chicago 

Langevin Co 37 W 65 St N Y C 23 
Operadio Mfg. Co.. St. Charles, Ill. 
Oxford Tartak Radio Corp., 915 W. Van 

Buren St., Chicago 
Racon Electric Co., 52 E. 19 St., N. Y. C. 
RCA Mfg. Co.. Camden, N. J. 
University Laboratories, 225 Varick St., 

INDUCTION HEATING 

EQUIPMENT 

Induction Heating Corp., 389 Lafayette 
St., N. Y. C. 

Lepel High Frequency Labs., 39 W. 60 
St. N. Y. C. 

INDUCTORS, Transmitter 
Barker & Williamson, Upper Darby. Pa. 
Johnson Co, E. F. Waseca Minn 

INDUCTORS, Variable Tuning 
Barker & Williamson. Upper Darby, Pa. 
Standard Winding Co Newburgh N Y 

INSTRUMENTS, Radio Laboratory 
Baliantine 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. Maas. 
Hewlett-Packard Co.. Palo Alto, Calif. 
Measurements Corp., Boonton, N. J. 

INSULATORS, Ceramic Stand-off, 

Lead-in, Rod Types 

America lava ('orp.. (' hattanouga, Tenn. 
Corning Glass Works, Corning, N. Y. 
Electronic Mechanics, Inc., Clifton. N. J. 
Gen. Ceramics & Steatite C'orp. Keasbey 
NJ 

Isolantite, Inc., Belleville, N. S. 
Johnson Co., E. F., Waseca, Minn. 
Lapp Insulator Co.. Inc.. Leroy, N. Y. 
Locke Insulator Co.. Baltimore, Md. 
Millen Mfg. Co.. Maiden. Maas. 
alycales Corp. of America. Clifton, N. J. 
National Co.. Inc., Malden. Mass. 
Stupakoff Ceramic & N1 tg Co Latrobe 
Pa 

INTERFERENCE SUPPRESSORS 
See FILTERS. Electrical Noise 

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

35 St., Chicago 
Crowley & Co.. Henry, W. Orange. N. J. 
Ferrocart Corp. of Amer.. Hastings-on-
Hudson, N. Y. 

Genl. Aniline Wks., 485 Hudson St., 
N. Y. C. 

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

Ave., N. Y. C. 
Mallory & Co., P. R., Indianapolis, Ind. 
Pyroferric Co.. 175 Varick St., N. Y. C. 
Stackpole 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 Co.. 6110 Casa 

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

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

General Electric Co., Schenectady, N. Y. 
Hexacon Elec. Co., Rceelle Park, N. J. 
Sound Equipment Corp. of Calif., 6245 

I.ex. Ave.. Los Angeles 38 
Ungar, Inc., Harry A., 615 Ducommun 

St., Los Angeles 12 
Vasco Electrical Mfg. Co., 4116 Avalon 

Blvd., Loe Angeles 
Vulcan Electric Co., Lynn, Mass. 

JACKS, Telephone 
Alden Prods. Co., Brockton, Mass. 
Amer. Molded Prods, Co., 1753 N. 
Honore St., Chicago 

Chicago Tel. Supply Co.. Elkhart, Ind. 
Guardian Elec. Mfg. Co., 1627 W. Wal-

nut St., Chicago 
Insuline Corp. of Amer., L. I. C.. N. Y. 
Johnson, E. F., Waaeca, Minn. 
Jones. Howard B., 2300 Wabansia Ave.. 

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

Ind. 
Mangold Radio Pta. & Stamping Co., 
6300 Sheibourne St., Philadelphia 

Molded Insulation Co., Germantown, 
Pa. 

Presto Electric Union City, N. J. 
Utah Radio Prod. Cu., Orleans St., 
Chicago 

KEYS, Telegraph 
Amer. Radio lIdware Co., Mt. Vernon, 

N. Y. 
Bunnell & Co., J. II., 215 Fulton, 

N. Y. C. 
Mossman, Inc., Donald P., 6133 N. 

Northwest By., Chicago 
Renier Co.. Ltd., 2101 Bryant St., 
San Francisco 

Signal Electric Mfg. Co., Menominee, 
Mich. 

Telegraph App. Co., 325 W. Huron St., 
Chicago 

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

KNOBS, Radio & Instrument 
Alden Prods. Co., Brockton, Masa. 
American Insulator Corp., New Free-
dom, Pa. 

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

General Radio Co., Cambridge, Mass. 
Gib) Molding Corp., 4600 Huron St.. 
Chicago 

Gordon Spec. Co 823 S Wabash Ave 
Chicago 

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

Kurtz Kaseh, Inc., Dayton, O. 
Mallory & Co., Inc., P. R.. Indianapolis, 

Ind. 
Millen Mfg. Co., James, Malden, Mass. 
Nat'l Co., Inc.. Malden, Mass 
Northeastern Molding. Inc., 584 Com-
monwealth Ave.. Boston 15, M E1.9.9. 

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

Rogan Bros., 2001 S. Michigan. Chicago 

LABELS, Coding 
Western Litho. Co., 600 E. 2nd. Loa 

Angeles 

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

geles 
Western Litho. Co., 600 E. and, Lee 

Angeles 

LABELS, Stick-to-Metal 
Ever Ready Label Corp., E. 25th St., 
N. Y. C. 

Tablet & Ticket Co., 1021 W. Adams St.. 
Chicago 

Western 1.itho. Co., 600 E. 2nd, Loa 
Angeles 

LABORATORIES, Electronic 
Browning Labs.. Inc., Wincheeter. Mass. 
Electronic Corp. of Amer., 45 W. 18 St.. 
N. Y. C. 

Hazeltine Electronics Corp.. 1775 
Wway, N. Y. C. 

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

Worrier Electronic Devices 609 W Lake 
St Chicago 22 

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

( ' Meng. 22 

LOCK WASHERS, Spring Type 
Natl. 1.uck Washer ( o., Newark. N. J. 

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

Dante Elec. Mfg. Co., Bantam, ('onn. 
Ideal Commutator Dresser ('o., Syca-

more, Ill. 
lino Copper Tube & Prods., Inc., Sta-

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

Cincinnati, (). 
Patton-MacGuyer Co., 17 Virginia Ave., 

Providence, R. I. 
Sherman Mfg. Co., Battle Creek, Mich. 
Zierick Mfg, Co., 385 Girard Ave.. 

Bronx, N. Y. C. 

LUGS, Solderless 
Aircraft Marine Prod.. Inc., Harrisburg, 

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

N. Y. C. 
Thomas & Betts Co., Elizabeth I. N. J. 

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. Conn. 

MAGNETS, Permanent 
Arnold Engineering Co., 147 E. Ontario 

St., Chicago II 
General Elec. Co., Schenectady, N. Y. 
Indiana Steel Prod. Co., 6 N. Michigan 

Ave.. Chicago. Ill. 
Thomas & Skinner Steel Prod. Co., Indi-

anapolia, Ind 

MAIL ORDER SUPPLY HOUSES 
See listing at head of Directory 

MARKERS, Wire Identification 
Brand Jc Co., Wm., 2784th Ave., N. Y. C. 
Irvington Varnish & Ins. Co., Irvington, 

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

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

bridge, N. J. 

MARKING MACHINES, Letters, 
Numbers 

Marken Machine Co., Keene, N. II. 

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

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

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

METERS, Ammeters, Voltmeters, 
Small Panel 

Cambridge Inst. Co., Grand Central 
Terminal. N. Y. C. 

De Jur-Amsco Corp., Shelton, Conn. 
General Electric Co., Bridgeport, Conn. 
Hickok Elec. Inst. Co., Cleveland, O. 
Hoyt Elec. Inst. Works, Boston, Mass. 
J-B-T Instruments Inc New Haven 
Conn 

McClintock Co.. O. B., Minneapolis. 
Minn. 

Norton Elect Inst Co Manchester Conn 
Readrite Meter Works, Bluffton, O. 
Roller-Smith Co., Bethlehem. Pa. 
Simpson Elec. Co., 5218 W. Kinzie, 

Chicago 
Triplett Elec. Inst. Co.. Bluffton, O. 
Westinghouse Elec. & Mfg. Co.. E. Pitts-

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

METERS, Frequency 
Bend's Radio. Towson, Md. 
Browning Labe., Inc., Wincheeter, Maas. 
Daven Co 191 Central Ave Newark N .1 
General Radio Co., Cambridge, Maas 
Higgins Industries, Inc., 2221 Warwick 

Ave., Santa Monica. Calif. 
J-B-T Instruments Inc New Haven 
Conn 

Lavoie Laboratories, Long Branch, N. J. 
Link, 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. 
Radio Corp. of Amer. Camden N J 
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It must be made of 

WHETHER  in the field of commu-

nication (high and ultra-high frequen-

cy) or in the various industrial elec-

tronic fields, there is no substitute 

for Centralab Steatite. 

There are no other materials that can 

be made in as many varied forms 

and shapes as Steatite. Our engineer-

ing and laboratory facilities are at 

your disposal. 

Producers of VARIABLE RESISTORS 
—SELECTOR SWITCHES— CERAMIC 
CAPACITORS, FIXED AND VARI-
ABLE -- STEATITE INSULATORS — 
AND BUTTON-TYPE SILVER MICA 

CAPACITORS. 

It> 
Cen CRL ab 
Division of GLOBE-UNION INC ., M ilwaukee 
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METERS, 42 
Boonton Radio Corp.. Boonton, N. J. 

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

Barber Labs. 34-04 Francis Lewis Blvd 
Flushing N Y 

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, 
Conn. 

Triplett Flee. Inst. Co.. Bluffton, O. 

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

N. Y. C. 
Ford Radio & Mica Corp., 538 63rd St.. 
Bklyn, N. Y. 

Insulation Mies. Corp., 565 W. Wash. 
Blvd.. Chicago 

Macallen Co.. Beaton, Maas. 
Mica Insulator Corp 196 Varick N Y C 
Mitchell-Rand Insulation Co., 51 Mur-

raY St.. N. Y. C. 
New England Mica Co., Waltham, Mass. 
Richardson Co., Melrose Park. Ill. 

MICROPHONES 
Amer. Microphone Co.. 1015 Western 

Av., Los Angeles 
Amperite Co., 561 13'way. N. Y. C. 
Asiatic Corp.. Youngstown. O. 
Brush Development Co., Cleveland. O. 
Electro Volee Mtg. Co.. South Bend, Ind. 
Kellogg Switchboard & Supply Co., 
8650 S. Cicero. Chicago 

PhIlmore Mfg. Co., 113 University Pl.. 
N. Y. C. 

Permotlux Corp.. 4916 W. Grand Av.. 
Chicago 

Radio Corp. of Amer., Camden, N. J. 
Radio Speakers. Inc.. 221 E. Cullerton, 
Chicago 

Rowe Industries, Inc., Toledo, O. 
Shure Bros.. 225 W. Huron St.. Chicago 
Telephonice Corp.. 350 W. 31 St., N.Y.C. 
Turner Co.. Cedar Rapids, la. 
Universal Microphone Co.. Inglewood, 

Cal. 

MONITORS, Frequency 
Doolittle Radio Inc., 7421 S. Loomis 

Blvd.. Chicago, 36 
General Electric Co.. Schenectady, N. Y. 
General Radio Co., Cambridge. Mass. 
RCA Mfg. Co.. Camden, N. J. 

MOTOR-GENERATORS, Rotary 
Converters 

Alliance Mfg. Co.. Alliance, O. 
Air-Way Mfg. Co.. Toledo, O. 
Bondi,: Aviation Corp., Pacific Div., 

11800 Sherman Way, N. Hollywood 
Black & Decker Mfg. Co., Towson. Md. 
Bodine Elec. Co., 2262 W. Ohio, Chicago 
Carter Motor Co., 1608 Milwaukee. 

Chicago 
Clemente Mfg, Co., Chicago, Ill. 
Continental Electric Co., Newark, N. J. 
Delco Appliance. Rochester. N. Y. 
Diehl Mfg. Co., Elizabethport, N. J. 
Dorm eyer Co.. Chicago. Ill. 
Eclipse Aviation, Bendix, N. J. 
Eicer, Inc.. 1060 W. Adams, Chicago 
Electric Indicator Co., Stamford, Conn. 
Electric Motors Corp., Racine, Wis. 
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. 
Jannette Mfg, Co.. 558 W. Monroe, 

Chicago 
Knapp-Monarch, St. Louis, Mo. 
Leland Electric Co.. Dayton. O. 
Ohio Electric Co., 74 Trinity Pl.. N. Y. C. 
Pioneer Gen-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., Chicago. Ili. 
Webster Products, 3825 Armitage Ave., 

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

MOTORS, Very Small Types 
Eastern Air Devices, Inc., 585 Dean Bt., 

Bklyn. 17, N. Y. 
Kollsman Instrument Div., Elmhurst, 
Long Island. N. Y. 

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

MOUNTINGS, Shock Absorbing 
Gen. Tire & Rubber Co Wabash Ind 
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 Co.. Schenectady, N. Y. 
Intl Products Corp Baltimore 18 Md 
Myealex Corp. of Amer., Clifton, N. .1. 
Precision Fab. Inc Rochester N Y 

NAME PLATES, Etched Metal 
See ETCHING. Metal 

NAME PLATES, Plastic 
Crowe Name Plate & Mfg. Co., 3700 
Ravenswood Ave., Chicago 

Hopp Press. Inc.. 460 W. 34 St., N. Y. C. 
Parisian Novelty Co.. 3502 S. Western 

Ave., Chicago 
Virginia Plate Co., 270 Madison Ave.. 
N. Y. C. 16 

NICKEL, Sheet, Rod, Tubes 
Eagle Metals Co.. Seattle Wash. 
Pacific Metals Co.. Ltd.. San Francisco. 

Calif.Steea , lgoSales Corp 3348 8 Pulaski Rd Chi. 

Tull Metal & Supply Co Atlanta. Ga 
Whitehead Metal Prod. Co., 303 W. 10th 

8t., N. Y. C. 
Williams and Co., Inc.. Pittsburgh, Pe. 

NOISE FILTERS 
See FILTERS, Electrical Noise 

NUTS, Self-locking 
Boots Aircraft Nut Corp., New Canaan 
Conn. 

Elastic Stop Nut Corp., Union. N. J. 
Palnut Co.. Inc., Irvington, N. J. 
Standard Pressed Steel Co., Jenkintown. 

Pa. 

OSCILLATORS, AF 
General Radio Co., Cambridge, Maas. 
Hewlett-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. Mass, 
Millen Mfg. Co., Malden, Maas. 
Panoramic Radio Corp.. 242 W. 55 St.. 
N. Y. C. 

Reiner Electronics Co., 152 W. 25 St.. 
N. Y. C. 

RCA Mfg. Co., Inc.. Camden. N. J. 
Radio City Products Co., Inc.. 127 W. 
26 St.. N. Y. C. 

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.. 
Irklyn. N. Y. 

PHONOGRAPH RECORDING 

BLANKS 

See DISCS, Recording 

PHONOGRAPH RECORD PLAYERS 
See TURNTABLES. Phonograph 

PILOT LIGHTS 
Alden Prods. Co., Brockton, Maas. 
Amer. Radio Hdware Co.. Mt. Vernon, 

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

General Control Co.. Cambridge. Maas. 
Gothard Mfg. Co., Springfield. 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. 
Signal Indicator Corp., 140 Cedar St., 

N. Y. C. 

PHOSPHOR BRONZE 
American Brass Co., Waterbury, Conn. 
Bunting Brass & 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. Conn. 

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

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

N..1. 
Irvington Varnish & Insulator Co.. 

Irvington. N. J. 

PLASTICS, Injection Molded 
Remler Co., Ltd., 2101 Bryant St., 
San Francisco 

Tech-Art Plastics, 41-01 36th Ave., 
Long Island City, N. Y. 

Universal Plastics Corp.. New Bruns-
wick, N. J. 

PLASTICS, Laminated or Molded 
Acadia Synthetic Prods., 4031 Ogden 

Av., Chicago 
Alden Prods, Co., Brockton. Mad. 
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. Ill. 
Brandywine Fibre Prods. Co., Wilming-

ton, Del. 
Brillion Co., Arnold. Great Neck, N. Y. 
Catalin 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 Plastid Corp., 983 Kent Ave., 
B'klyn. N. Y. 

Dow Chemical Co., Midland. Mich. 
Durez Plastics & Chemicals, Inc.. N. 
Tonawanda, N. Y. 

Extruded Plastics, Inc., Norwalk, Conn. 
Formica Insulation Co.. Cincinnati. O. 
General Electric Co., Plastics Dept.. 

Pittsfield, Maas. 
General Industries Co., Elyria, O. 
Gits 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, Mass. 
Mica Insulator Co., 196 Varick. N. Y. C. 
Monsanto Chemical Co., Springfield, 
Mass. 

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

Northern Industrial Chemical Co., 
Boeton, Mass. 

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

N. Y. C. 
Ramier Co., Ltd., 2101 Bryant St., San 

Francisco 
Richardson Co., Melrose Park, Ill, 
Rogan Bros., 2000 S. Michigan Ave., 

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

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

N. J. 
Surprenant Elec. Ins. Co.. Boston 
Synthane Corp.. Oaks. Pa. 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse libo. & Mfg. 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 
Acadia Syn. Prod. 4035 Ogden Ave 

Chicago 23 
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. 
Plax Corp.. Hartford, Conn., 
Printlold Corp., 93 Mercer St.. N. Y. C. 
Rohm & Hass Co.. Washington Sq., 

Philadelphia 

PLATING, Metal on Molded Parts 
Metapiaat Corp., 205 W. 19 St., N. Y. C. 

PLATINUM 
Sigmund Cohn & Co 44 Goldt St NY C 
Wilson t'o., H. A., 105 Chestnut St.. 
Newark 5, N. J. 

PLUGS (B ), Spring Type 
Amer. Radio H'dw're Co., Mt. Vernon, 

N. Y. 
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, Mass. 
Johnson Co., E. F., Waseca, Minn. 
Mallory & Co., Inc., P. R., Indianapolis, 

Ind. 
Ucinite Co., Newtonville, Mass. 

PLUGS, Coaxial 
Andrew Co 363 E 75 St Chicago 19 

PLUGS, Miniature Battery 

Intl. Resist. Co 429 N Broad St Phila 8 

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

Honore, Chicago 
Chicago Tel. Supply Co., Elkhart. Ind. 
Guardian Elec. Mtg. Co., 1400 W. Wash. 

Blvd., Chicago 
Insuline 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, 
Ramier Co., Ltd., Bryant St., San Fran-

cisco 
Trav-Ler Karenola Corp., 1030 W. Van 
Buren St., Chicago 7 

Utah Radio Prod., Orleans St., Chicago 

PLYWOOD, Metal Faced 
Haskelite Mfg. Corp., 208 W. Washing-

ton St.. Chicago 

POINTS, Contact 
See contact points 

PUMPS, Dry Air 
Andrew co., 363 E. 75 St., Chicago, 19 

QUARTZ, Rods, Tubes, Plates 
Ilanovia Chem. & Mfg Co Newark 5 
NJ 

RACKS & PANELS, Metal 
See STAMPINGS, Metal 

RADIO RECEIVERS & TRANS-

MITTERS 

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

Admiral Corp Chicago Ill 
Air Associates, Inc.. Los Angeles 
Aircraft Accessories Corp., Funston Rd.. 

Kansas City, Kans. 
Aircraft Radio Corp., Boonton. N. J. 
Aircraft Radio Equip. Corp., 6244 Leg. 

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

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

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

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

Ampler Engineering, Inc., New Castle. 
Ind. 

Ansley Radio Corp 2110-49th Av L I 
City N Y 

Arneesen 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': Aviation Corp., Pacific Div,. 

11600 Sherman Way, N. Hollywood 
Bendix Radio. Div. of Bendix Aviation 

Corp., Baltimore. Md. 
Roes Co., The W. W., Dayton, O. 
Browning Laboratories, Inc., Winchester, 
Maas. 

Bunnell & Co.. J. H., 215 Fulton St., 
N. Y. C. 

Burnett Radio Lab., 4814 Idaho St.. 
San Diego, Calif. 

Collins Radio Co Cedar Rapids la 
Colonial Radio Corp., Rano St.. Buffalo, 

N. Y. 
Com Equip Corp 134 W Colorado St 

Pasadena Calif 
Communications Co.. Inc.. Coral Gables, 

Fla, 
Conn. Tel. & Elec. Co., Meriden, Conn, 
Continental Radio & Telev. Corp.. 3800 
W. Cortland St.. Chicago 

Cover Dual Signal Systeme, Inc.. 125 W. 
Hubbard St., Chicago 

Crosley Radio Corp.. Cincinnati. O. 
de Forest Labs, Lee, 5106 Wilshire 

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

De Wald Radio Mfg. Corp.. 436 Lafay-
ette St., N. Y. C. 

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

Doolittle Radio Inc., 7421 S. Loomis 
Blvd.. Chicago, 36 

DuMont Labe.. Inc.. Allen B., Passaic. 
N. J. 

Echophone Radio Co.. 201 E. 26 St.. 
Chicago 

Eckstein Radio & Telev. Co., Inc., 1400 
Harmon Pl., Minneapolis, Minn. 

Electrical Ind. Mfg. Co.. Red Bank, 
N. J. 

Elect. Research Lab Inc Evanston Ill. 
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.. III 

8th Ave., N. Y. C. 
Erco Radio Labs, Inc Hempstead N Y 
»pay Mfg Co Inc 33 W 46 St NYC 
Fada Radio & Elec. Corp. 30-20 Thom-
son Ave., Long Mond City, N. Y. 

Farnsworth Tele. & Radio Corp., Ft. 
Wayne 1, Ind. 

Federal Electronics Div.. 209 Steuben 
St., B'klyn, N. Y. 

Federal Tel. & Radio Corp., Newark. 
N. J. 

Finch Teleeommunleations, Inc., Pas-
saic. N. J. 

Fisher Research Lab., Palo Alto, Calif. 
Foote Pierson & Co Inc 75 Hudson St 
Newark 5 N J 

Freed Radio Corp.. 200 Hudson St.. 
N. Y. C. 

Galvin Mfg. Corp., 4545 Augusta Blvd, 
Chicago 

Oared Radio Corp., 70 Washington 
Wklyn, N. Y. 

Gates Radio & Supply Co.. Quind. 
General Communication Co., 681 Beacon 

St., Boston, Mass. 
General Electric Co., Schenectady, N. Y. 
General Telev. & Radio Corp., 1240 N. 
Homan Ave.. Chicago 

Gibbs & Co.. Thomas B., Delavan. Wis, 
G111111en Bros., Inc., 1815 Venice Blvd.. 

Loa Angeles, Calif. 
Girdler Corp., Louisville. Ky. 
Gray Mfg. Co., Hartford, Com. 
Gray Radio Co., West Palm Beach, Fla. 
Grenby Mfg. Co., Plainville, Com. 
Guided Radio Corp., 161 6th Ave., 

N. Y. C. 
Hallierafters Co.. 2611 Indiana Ave.. 
Chicago 

Halstead Traffic Com. Corp.. 155 E. 44 
St., N. Y. C. 

Ilamilton Radio Corp., 510 Sixth Ave., 
N. Y. C. 

Flammarlund 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 Labe, Inc.. Cambridge, 
Mass. 

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

Hazeltine Electronics Corp.. Great Neck, 
N. Y. 

Herbach & Rademan Co., 522 Market 
St., Phila. 

Higgins Industries, Inc., 2221 Warwick 
Ave., Santa Monica, Calif. 

Hoffman Radio Corp 3330 S Hill St Los 
Angeles 
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7e Salter:0« to "WHAT TO DO 
WITH ANTI-RESONANT FREQUENCIES?" 
Conventional methods of getting rid of vibrator "hash" usually call for the 

use of a by-pass capacitor, shunted by a mica capacitor. This system, however, 

has at least one anti-resonant frequency. Of course the engineer juggles his 
constants so that this anti-resonant frequency comes where it causes the least 

trouble—BUT, in today's all-wave devices, there just isn't any such place! 

The New Sprague Method is simply to utilize the Sprague HYPASS Capac-

itor. Technically, this is a 3-terminal network which, at low frequencies, 
"looks" like a capacitor in respect to its capacity, voltage rating, and size. 
At high frequencies—well, the above diagram tells the story. Although accu-
rate measurements of their performance at the very high end of the spectrum 
are difficult to obtain as yet, qualitative indications show that HYPASS 

units do the job at 100 megacycles and more— so much so that, if you have 
a "hash" problem, we'd welcome an opportunity to stack them against it. 

SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 
(Formerly Sprogu, Specialties Co.) • .• PEG U. S. PAT OFfiCE 

SPRAGUE 
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Hollywood Electronics Co.. 800 Sunset 
Blvd., Loa Auden 

Howard Radio Co., 1731 Belmont Ave. 
Chicago 

Howard Pacific Corp 923 N Western Av 
Los Angeles 

Hudson Amer Corp 25 W 43 St N Y C 
Intl Detrola Corp Beard & Chatfield Sta 

Detroit 9 
Jefferson, Inc., Ray, Freeport. N. Y. 
Jefferson-Travis Radio Mtg. Corp.. 245 
E 23 St., N. Y. C. 

Keyedlo Corp., 1400 Harmon PI.. Min-
neapolis. Minn. 

Kemlit. Labe., 1809 N. Ashland Ave., 
Chicago 

Lear Aea, Inc.. Piqua, O. 
Levryt Corp., 80 B'way. B'klyn, N. Y. 
LInk, F. M.. 125 W. 17 St., N. Y. C. 
Machlett Lebo.. Inc., Springdale. Conn. 
Magnavox Co., Indianapolis, Ind. 
Majestic Radio & Tel. Corp.. 2600 W. 50 

St., Chicago 
McElroy Mfg. Corp., Brookline Ave.. 
Baton 

Medard Corp., 381 W. 38 St., Los An-
geles, Calif. 

Meisaner Mfg Co Mt Carmel Ill 
Midwest Radio Corp.. Cincinnati, O. 
Millen Mfg. Co Inc., Malden. Maas. 
National Co.. Inc., Malden, Mari. 
Noblitt-Sparks Ind. Inc.. Columbus. Ind. 
North Amer. Philip. Co.. 100 E. 42 St.. 
N. Y. C. 

Operadlo Mfg. Co.. St. Charles, Ili. 
Packard Bell Co 1115 S Oak St Loe 

Angeles 
Panoramic Radio Corp.. 245 W. 55 st.. 
N. Y. C. 19 

Indies Corp., 'Flogs & C Sta.. Phila. 
Philharmonic Radio Corp.. 216 Williams 

St., N. Y. C. 
Plenion-Delene, Inc.. 2345 W. Wash-

ington Blvd., Loa Angeles 
Pilot Radio Corp.. L. I. City. 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 
Radiation Products, Inc., 1142 S. Wall. 

Los Angeles, 15 
Radio Coro of Amer.. Camden. N. J. 
Radio Craftsmen. 1340 S. Mich. Ave., 
Chicago 

RadloEngineering Labe L I City N Y 
Radio Frequency Labe.. Inc.. Boonton, 

N. J. 
Radio Mfg. Engineers. Inc.. Peals. Ill. 
Radiomarine 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. 

Remler Co Ltd 2101 Bryant St San 
Francisco 

Richardson-Allen Corp., 15 W. 20 St.. 
N. Y. C. 

Rosen Co.. Raymond. 32 & Walnut Eits.. 
Phila. 

Rauland Corp.. Chicago. 
Sanborn Co.. Cambridge 39, Mug. 
Schutt'. & Co.. 9th & Kearny Sta., 

Washington. D. C. 
Scott Radio Labe. Inc., 4450 Ravens-
wood Ave., Chicago 

Seeburg corp.. J. P., 1500 N. Dayton 
St., Chicago 

Sentinel Radio Corp.. Evanston, Ill. 
Setchell-Carlson, Inc., 2233 University 

Ave.. St. Paul, Minn. 
Smith Co., Maxwell, 1027 N. Highland 

Ave.. Hollywood. Calif. 
Sonora Radio & Telev. Corp., 325 N. 
Hoyne Ave., Chicago 

Sparka-Withington 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. 
Tech. Radio Co 275 9th St San Fran-

cisco 3 
Templeton. Radio Co.. Mystic. Conn. 
Transmitter Equip. Mtg. Co.. 345 Hud-

son St., N. Y. C. 
Trav-Ler Karenola Corp 1030 W Van 

Buren St Chicago 
United Clnephone Corp Torrington 
Conn 

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. & Mtg. Co., Wilkens 

Ave., Baltimore. Md. 
Wilcox Electric Co.. 14th & Chestnut 

Sta., Kansan City. Mo. 
Wilcox-Gay Corp Charlotte Mich 
Zenith Radio Corp., 6001 Dickens Ave.. 

Chicago. Ill. 

RECORD CHANGERS 
,:ee TURNTABLES, Record 

RECORDS, Blank 
,:ee DISCS, Recording 

RECTIFIERS, Metallic Current 
itenwood Lin» Co., Bt. Louis. Mo. 
Continental Elec. Co., 903 Merchandise 

Mart, Chicago 
Electronics Labe., Indianapolis. Ind. 
Faintest Metallurgical Corp., N. Chi-

cago, fil. 
Federal Tel. & Radio Corp Newark 1 
NJ 

General Electric Co.. Bridgeport, Conn. 
Green Elect. Co., Inc., 130 Cedar St., 
N. Y. C. 

Mallory & Co., P. R., Indianapolis. Ind. 
Nothelfer Winding Labe., Trenton, N. J. 
Selenium Corp. of Ama.. 1800 W. Pico 

Blvd., Loa Angeles 
United Cinsphone Corp., Torrington. 
Conn. 

Westinghouse Klee. & Mfg. Co.. E. 
Pittsburgh. Pa. 

RECTIFIERS, Metallic Instrument 8. 

Relay 

Bradley Labs. Inc New Haven 10 Conn 
Conant Elect. Labs, Lincoln Nebr 
Selenium Corp. of Amer., 1800 W. Pico 

Blvd., Loe Angeles 

REGULATORS, Temperature 
Allen-Bradley Co., Milwaukee, Wis. 
Dunn, Inc.. Struthers, 1321 Cherry. 

Philadelphia 
Fenwal Inc.. Ashland. Mass. 
General Electric Co., Schenectady, N. Y. 
Mercold Corp., 4217 Belmont, Chicago 
Minneapolis-Honeywell Regulator. Min-

neapolis, Minn. 
Spencer Thermostat Co.. Attleboro, 

Maas. 

REGULATORS, Voltage 
Acme Elec. & Mfg. Co., Cuba. N. Y. 
Adams ds Westlake Co.. Elkhart, Ind. 
Amperite Co.. 561 Broadway. N. Y. C. 
Ferranti Elec.. Inc., 30 Rockefeller 

Plaza, N. Y. C. 
General Elec.. Co., Schenectady, N. Y. 
H-B Electric Co., 8122 N. 21 St., Phila. 
Sole Electric Co.. 2525 Clybourn Av., 

Chicago 
United Transformer Corp., 150 Varlet 

St.. N. Y. C. 

RELAYS, Hermetically Sealed 
Allied Control Co Inc 2 E End Ave N Y C 
Botta ds Betta Corp 551 W 52 St N Y C 

19 
Clare & Co, C. P. 4719 Punnyside Ave 
Chicago 30 

Sigma Instruments Inc 70 Ceylon St 
Boston 21 

RELAYS, Plug-in 
Clare & Co. C. P. 4719 Sunnyside Ave 

Chicago 30 
Leach Relay Co 5915 Avalon Blvd Los 

Angeles 
Sigma Instruments Inc 70 Ceylon St 

Boston 21 

RELAYS, Small Switching 
Advance Wee. Co.. 1260 W. 2nd. Loa 

Angeles 
Allied Control Co Inc 2 W End Ave 
NYC 

Amperite Co.. 561 Broadway, N. Y. C. 
Automatic Elec. Co.. 1033 W. Van 

Buren. Chicago 
Bandit Aviation Corp., Pacific Div., 

11600 Sherman Way, N. Hollywood 
Blrtcher Corp., 5087 Huntington Dr.. 
Loa Angeles 32 

Cook Elec. Co., 2700 Southport Ave., 
Chicago 

Electrical Prod SuOI317 Co., 1140 Venice 
Blvd., Los Angeles 15 

G-M Laboratories, Inc., 4313 N. Knox 
Ave., Chicago 

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

Potter & Brumfield Co.. Princeton, Ind. 
Sigma Instrumenta, Inc., 76 Freeport 

St., Boston, Mass. 
Struthers Dunn, Inc., 1326 Cherry St.. 

Philadel phia 
Ward-Leonard Elec. Co Mt Vernon N Y 

RELAYS, Small Telephone Type 
Advance Elec. Co., 1280 W. 2nd, Los 

Angeles 
Allied Control Co 2 E End Ave N Y C 
Automatic Elect. Co.. 1033 W. Van 

Buren. Chicago 
Clare & Co.. C. P.. 4719 W. Sunnyside 

Ave., Chicago 
Cook Elec. Co., 2700 Southport Ave., 

Chicago 
Guardian Elec. Co., 1400 W. Wash. 

Blvd.. Chicago 
Wick Organ Co., Highland, Ill. 

RELAYS, Stepping 
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 
Advance Elec. Co., 1260 W. 2nd, Los 

Angeles 
Amperite Co., 581 Broadway. N. Y. C. 
Automatic Elec. Co.. 1033 W. Van 

Buren, Chicago 
Haydon Mtg. Co.. Inc., Forestville. 
Conn. 

H-B Electric Co., 6122 N. 21 St., Phila. 
Industrial Timer Corp., Newark, N. J. 
Sangamo Elec. Co., Springfield, Ill. 
Ward-Leonard Elec. Co., Mt. Vernon, 
N. Y. 

RELAYS, Transmitter Switching 
and Keying 

Gordon BP.°, Co 823 S Wabash Ave 
Chicago 

Johnson Co, E. F. Waseca Minn 
Leach Relay Co., 51)15 Avalon Blvd., 
Loe Angeles 

RELAYS, Vacuum 
Ind & Com Electronics Belmont Calif 
Struthers Dunn Inc 1326 Cherry St 

Phila 

RELAY TESTERS, Vibration 

Kurman Electric Co., Inc., 3030 North-
ern Blvd., L. I. CRY, N. Y. 

RESISTORS, Fixed 
Acme Elec. Heating Co., Boston, Mass. 
Aerovox Corp.. New Bedford, Mesa. 
Allen-Bradley Co., Milwaukee, Wis. 
Atlas Resistor Co.. 423 Broome St.. 

N. Y. C. 
Carborundum Co.. Niagara Falls, N. Y. 
Centralab. Milwaukee, Wisconsin 
Claroetat Mfg. Co., 130 Clinton St., 

Bklyn, N. Y. 
Conti Carbon, Inc.. Cleveland, O. 
Daven Co., 158 Summit St., Newark, 

N. J. 
Dixon Crucible Co.. Jersey City, N. J. 
Pico Resistors Co 114 W 18 St N Y C 
Erie Resistor Corp., Erie, Pa. 
Cipher Div. Carborundum Co., Niagara 

Falle, N. Y. 
Groves Corp Cape Girardeau Mo 
Hardwick. Hindle, Inc.. Newark, N. J. 
Instrument Resistors Co.. Little Falls, 

N. J. 
Intern'l Resist. Co 429 N Broad St Mille 
8 

Lectrohm, Inc.. Cicero, Ili. 
Mallory & Co., Inc., P. R., Indianapolis, 

Ind. 
Ohmite Mfg. Co.. 4835 W. Flournoy. 

Chicago 
Sensitive Research Inst., Corp.. 4545 
Bronx Blvd., N. Y. C. 

Shallcross Mfg. Co., Collingdale, Pa. 
Speer Resistor Corp., St. Marys. Pa. 
Sprague Specialties Co., N. Adams, 

Mass. 
Stackpoie Carbon Co., St. Marys, Pa. 
Utah Radio Prod. Co., 842 Orleans St., 
Chicago 

Ward-Leonard Elec. Co.. Mt. Vernon, 
N. Y. 

White Dental Mtg. Co., 10 E. 40th St., 
N. Y. C. 

Wirt Co., Germantown, Pa, 

RESISTORS, Fixed Precision 
General Radio Co Cambridge Mass 
Inst. Resistors, Inc., Little Falls, N. J. 
Intern'l Resist. Co 429 N Broad St Phila 
8 

Ohrnite Mtg. Co., 4835 Flournoy St., 
Chicago 

Presto Electric Co., Union City, N. J. 
Shallcross Mfg. Co., Collingdale, Pa. 

RESISTORS, Flexible 
Clarostat Mfg. Co.. Inc.. Brooklyn, N. Y. 

RESISTORS, Variable Laboratory 

Type 
Biddle Co., J. G., 1211 Arch St., Phila. 
General Radio Co Cambridge Mass 
&let Co., Inc., H. H., 27 Park Pl., 
N. Y. C. 

RESISTORS, Variable 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., Milwaukee, Wis. 
Amer. Inst. Co., Silver Spring, Md. 
Atlas Resistor Co., N. Y. C. 
Biddle Co.. James G.. Arch St., Phila. 
Centralab, Milwaukee, Wis. 
Chicago Tel. Supply Co., Elkhart. Ind. 
Cinema Eng, Co.. Burbank. Cal. 
Claroatat Mtg. Co., 130 Clinton, Bklyn, 

N. Y. 
Cutler-Hammer, Inc., Milwaukee, 
DeJur Amsco Corp., Shelton. Conn. 
Electro Motive Mfg. Co., Willimantic, 
Conn. 

General Radio Co., Cambridge. Maas. 
G-M Labs., Inc., Chicago, Ill. 
Inst. Resistors, Inc., Little Falls, N. J. 
Intern'l Resist. Co 429 N Broad St Phila 
8 

Lectrohm, Inc.. 5125 W. 25th. Cicero, 

Mallory & Co., P. R., Indianapolis, Ind. 
Ohio Carbon Co., Cleveland, Ohio 
Ohmite Mfg. Co., 4835 W. Flournoy St., 

Chicago 
Shallcross Mfg. Co., CollIngdale, Pa. 
Stackpole Carbon Co.. St. Marys. Pa. 
Utah Radio Prods. Co., 820 Orleans St., 

Chicago 
Ward-Leonard Elec. Co.. Mt. Vernon, 
N. Y. 

Wirt Co., Germantown, Pa. 

RESISTORS, Variable, Ceramic 

Base 
Lectrohm. Inc., 5125 W. 25th, Cicero, Ill. 
Ohmite Mfg. Co.. 4835 Flournoy St.. 

Chicago 
Presto Electric Co., Union City, N. J. 

SCREW MACHINE PARTS, 

Brass, Steel 

Chicago Aviation Co.. 1200 N. Clare-
mont. Chicago 

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

SCREW MACHINE PARTS, 
Non- Metallic 

Continental-Diamond Fibre Co., New-
ark, Dei. 

SCREWS, Clutch Head 
United Screw & Bolt Corp., 71 Murray 

St., N. Y. C. 

SCREWS, Recessed Head 
American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn. 
Chandler Prods, Co., Cleveland, O. 
Continental Screw Co., New Bedford. 
M ass. 

Corbin Screw Corp., New Britain, Conn. 
Federal Screw Prod, Co., 224 W. Huron 

St., Chicago 
International Screw Co., Detroit, Mich. 
Lamson Ar Sessions, Cleveland, O. 
Manufacturers Screw Prod., 216 W. 
Hubbard St., Chicago 10 

Nat. Screw d. Mfg. Co., Cleveland, O. 
New England Screw Co., Keene, N. H. 
Parker Co., Charles, The, Meriden, 
Conn. 

Parker- Kal on Corp., 198 Varlets. N. Y. C. 
Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., Chicago 
Russell, Burdsall & Ward Bolt & Nut 

Co.. Port Cheater, N. Y. 
Scovill Mfg. Co., Waterbury. Conn. 
Shakeproof, Inc., 2501 N. Keeler Av., 

Chicago 
Southington Hardw. Mfg. Co.. South-

ington, Conn, 
Whitney Screw Corp. Nashua, N. H. 

SCREWS, Self- Tapping 

American ,crew 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 
Manufacturers Screw Prod.. 216 W. 
Hubbard St.. Chicago 10 

Parker-Kaion Corp., 198 Veda, N. Y. C. 
Shakeproof, Inc., 2501 N. Keeler, 

Chirac° 

SCREWS, Set and Cap 

Allen Mie. co.. Hartford, Conn. 
Federal Screw Prod. Co., 224 W. Huron 

St., Chicago 
Manufacturers Screw Prod., 216 W. 
Hubbard St.. Chicago 10 

Parker-Kalon Corp., 198 Valle, N.Y. C. 
Republic Steel Corp., Cleveland, O. 
Shakeproof, Inc., 2501 N. Keeler Av.. 

Chicago 

SCREWS, Hollow 8 Socket Head 

Allen , Hartford, Conn. 
Central Screw Co., 3519 Shields, Chicago 
Federal Screw Prod. Co., 224 W. Huron 

St., Chicago 
Manufacturers Screw Prod., 216 W. 
Hubbard St., Chicago 10 

Parker-Kalon, 198 Varick, N. Y. C. 
Stand. Pressed Steel Co., Jenkintown. 

Pa. 

SELENIUM 

Federal Tel. & Radio Corp., S. Newark. 
N. J. 

Benwood Una Co.. St. Louis, Mo. 
Selenium Corp. of Amer., 1800 W. Pico 

Blvd., Loe Angeles 

SHAFTING, Flexible 
Breeze Corps., Inc., Newark, N. J. 
Mall Tool Co., 7708 S. Chicago Ave.. 

Chicago 
Steward Mfg. 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 M111 Co Middlgtown Conn 
Carnegie-1111nois Steel Corp Pittsburgh 
Pa 

Follansbee Steel Corp Pittsburgh Pa 
Granite City Steel Co Granite City Ill 
Newport Rolling 51111 Co. Newport, Ky. 
Republic Steel Corp Cleveland 
Ryerson & Son Inc Jos T Chicago 
Westinghouse Elect & Mfg Co E Pitts-
burgh Pa 

SHIELDS, Tube 
Eby Inc H H 18 W Chelton Av Phila 44 
Goat Metal Stampings Inc 314 Dean St 

Brooklyn N Y 
Cinch Mfg Corp 2335 W Van Buren St 

Chicago 12 
Haminarlund Mfg Co Inc 480 W 34 St 
NYC 

SHOCK ABSORBERS 
See MOUNTINGS Shock Absorbing 

SIGNAL GENERATORS 
See GENERATORS Standard Signal 

SOCKETS, Cathode Ray Tube 
Franklin Mfg Corp 175 Varlet St N Y C 

SOCKETS, Tube 
Aladdin Radio 1nel/stiles 501 W 35th 

St Chicago 
Alden Prods Co Brockton Mass 
Amer Phenolic Corp 1830 S 54th Av 

Chicago 
Amer Radio Hdware Co Mt Vernon N Y 
Birnbach Radio Co 145 Hudson N Y C 
Bud Radio Inc Cleveland 
Cinch Mfg Co 2335 W Van Buren St 

Chicago 
Conti-Diamond Fibre Co Newark Dei 
Eagle Elec Mfg Co Brooklyn N Y 
Eby Inc H H Philadelphia 
Federal Screw Prods Co 26 8 Jefferson 
Chicago 

Franklin Mfg Corp 175 Varlet N Y C 
Hammarltind Mfg Co 424 W 33 St N Y C 
Johnson Co E F Waseca Minn 
Jones Howard B 2300 Wabansia Chi-

cago 
Micarta Fabricators Inc 4619 Ravens-
wood Chicago 

Millen Mfg Co James Malden Mass 
Miller Co J W 1..oe Angeles Cal 
Nat'l Co Malden Mass 
Remter Co San Francisco Cal 

SOCKETS, Tube, Ceramic Base 

Hammarlund Mfg Co Inc 460 W 34 St 
NYC 

Johnson Co E F Waseca Minn 
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can build that "Out of the Ordinary" Capacitor 
Pictured above are a few Capacitors designed 

for unusual operation ... or for some particular 

application which requires not only a special 

container and terminals, but a departure from 

standard internal construction. 

Whether it be the tubular wax paper Capaci-

tor . . . the wax filled metal cased type . . . the 

hermetically-sealed oil impregnated and filled 

type . . . or the polystyrene types . . . the FAST 

organization can best meet your requirements. 

weer *ruin."' rhTteer--,Xe; 

CERTIFICATE 
OF ACHIEVEMENT 

It ma) be of interest Pr 
note this is the first tin,. 

the history of th. 
United States Navy that 
any industry bas been se-
lected fora citation oj 
honor a:nd achievement. 
The John E. Fast organ-

ization is a member 
of this group. 

Instrument Designers, Physicists, Scientists, 

Researchers, Experimenters—as well as Com-

mercial Organizations planning to build that 

Electronic Device for tomorrow's market—are 

invited to avail themselves of our wide experi-

ence in the design and production of fine Capac-

itors. Feel free to consult us the next time you 

have a particularly vexing Capacitor problem. 

"When You Think of Capacitors .. . Think FAST" 

Capacitor Specialists for a Quarter-Century 

3109 North Crawford Avenue, Chicago 41 
Conadeon Roprotonrotor••• Éleoupre Engineering Works Reg'd 
2107 el•nneti Ar•nve, Moretr,ol, for Power fOCIOr Cotlealort 

J. R. Lonpiloffe, Ltd , Il Kmng Sit-eot, W., Toronto I, for Spocool Appinofion, 
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National l'o Inc Malden Nine; 
Nat'l Fabricated Products W Belden 
Ave Chicago 

Ucinite Co Newtonville M OMS 

SOLDER, Self-fluxing 

Garden city Laboratory 2744 W 37th 
Pi Chicago 

Gardiner Metal Co S Campbell Ave 
chicatio 

General El« Co Bridgeport Conn 
Kester Solder Co 4209 Wrightwood Ave 
Chicago 

Ruby Chemical Co Columbus 

SOLDER POTS 
Elec Soldering Iron Co Inc Deep River 
Conn 

Leetrohm Inc Ulcer° Ill 
Sound Equip Corp of Calif 6245 Let Ave 

Loa Angeles 38 
Westinghouse Elect & AM Co E Pitts-

burgh Pa 

SPEAKERS, Cabinet Mounting 
Altec Lansing Corp 1880 N Vine Holly-
wood 28 

Cinaudagraph Speakers Inc 3911 S Mich-
igan Ave Chicago 

Crescent Industries Inc Belmont Ave 
Chicago 

Jensen Radio Mfg Co 6601 S Laramie 
St Chicago 

John Meck Industries Plymouth Ind 
Langevin Co 37 W 65 St N Y C 23 
Magnavox Co Fort Wayne Ind 
operadlo Mfg Co St Charles Ill 
iQuam-Nichola Co 33rd Pl Chicago 16 
Rola Co Inc Superior St Cleveland 0 
Utah Radio Prod Co 842 Orleans St 
Chicago 

SPEAKERS, Outdoor Type 
Alter Lansing Corp 1680 N Vine Holly-
wood 28 

Clnaudagraph Speakers Inc 3911 5 Mich-
igan Ave Chicago 

Jensen Radio Mfg Co 6601 S Laramie 
St Chicago 

1.angevin Co 37 W 65 St N Y C 23 
University Labs 225 Varick St N Y C 

SPRINGS 
Accurate Spring Mfg Co 3817 W Lake 

Chicago 
Ace Mfg Corp 1255 E Erie Ave Phlla 24 
American Spring & Mfg Corp Holly 
Mich 

American Steel & Wire Co Rockefeller 
Bldg Cleveland 0 

Barnes Co Wallace Bristol Conn 
Crescent Industries Inc 4132 W Belmont 
Ave Chicago 

Cuyahoga Spring Co Cleveland 
Gibson Co Wm D 1800 Clybourn Av 

Chicago 
Hubbard Spring Co M D Pontiac Mich 
Hunter Pressed Steel Co Lansdale Pa 
Instrument Specialties Co Little Falla 
NY 

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 Inc 236-42 

St Brooklyn N Y 
Willor Mfg Corp 794 E 104 St N Y C 54 

STAMPINGS, Metal 
Bud Radio Inc E 55 St Cleveland O 
Goat Metal Stampings Inc 314 Dean 

St Brooklyn N Y 
Hadley Co R M 707 E 61st Los Angeles 
Insuline Corp of Amer Lung Island City 
N Y 

Par-Metal Prod Corp Long Island City 
Y 

Stewart Stamping Corp 621 E 216 St 
NYC 

Willor Mfg Corp 288-A Eastern Blvd 
NYC 

STEATITE, See Ceramics 

SUPPRESSORS, Parasitic 

('limite Mfg ('u 4855 Flournoy StrChicago 

SWITCHES, Aircraft Push 
Square D Co Kolisman Inst Div Elm-

hurst N Y 

SWITCHES, Key 
Audio Development Co MinneapolLs 
Minn 

Chicago Tel Supply Co Elkhart Ind 
General Control Co Cambridge Maas 
klosaman Inc Donald P 6133 N North-

west Hy Chicago 
Presto Electric Co Union City N J 
Western Electric Co 1551t'way N Y C 

SWITCHES, Midget Snap 

Allied Control Co Inc E End Ave N Y C 
Aero Electric Co 3187 Fulton Rd Cleve-

land 
General Electric Co Schenectady N Y 
Micro Switch Corp Freeport Ill 
Spencer Thermoetat Co Attleboro Mass 

SWITCHES, Rotary, Bakelite Wafer 

Mallory & Co Inc P R Indianapolis Ind 
Stackpole Carbon Co St Marys l'a 

SWITCHES, Rotary, Ceramic Wafer 
comm Prods co 744 Broad Newark NJ 
oak Mfg Co 1267 Clybourn Ave Chicago 
olimite Mfg Co 4835 Flournoy St Chicago 
Shallcross Mfg Co Collingsdale Pa 

SWITCHES, Time Delay 
Haydon Mfg Co Inc Forestville Ct 
Industrial Timer Corp 115 Edison Pl 
Newark N J 

Sangamo Elect Co Springfield Ill 

SYNTHETICS, Wood & Metal 

Finish 

Sullivan Varnish Co 410 N Hart St 
bleaco 22 

TERMINALS, Hermetically Sealed 

-See BUsIIINGS Terminal Sealing 

TERMINALS, Soldered or Solderless 
Soldering and Solderless 

TERMINALS (Turret Lugs) 
cambridge Thermionlc Corp 443 Con-

cord Ave Cambridge 38 Mass 
Manufacturers Screw Prod 216 W Hub-
bard St Chicago 10 

UcinIte Cu Newtonville Mass 

TERMINAL STRIPS 
Burke Electric Co Erie Pa 
Cinch Mfg Corp W Van lloren st Chicago 
Cook Electric Co 2700 Southport Ave 
Chicago 14 

Curtis Bevel dt Mfg Co N Crawford Ave 
Chicago 

Franklin Mfg Corp 175 Veda St N Y C 
Jones H lI 2432 W George Chicago 
Kulka Electric Mfg Co Mt Vernon N Y 

TEST CHAMBERS, Temperature, 

Humidity, Altitude, Salt Spray 

American Colis Co 25 Lexington St 
Newark N J 

Industrial Filter & Pump Mfg. Co., W. 
Carroll Ave., Chicago 

Kold-Hold Mfg. Co. . 446 N. Grand Ave.. 
Lansing. Mich. 

Mobile Refrigeration, Inc., 630-5th 
Ave., N. Y. C. 

Northern Engineering I.abs., 50 Church 
St., N. Y. C. 

Tenney Engineering, Inc.. Montclair, 
N. J. 

THERMISTERS 

Western Electric Co 195 Bway N Y C 

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 

Dongan Elec. Co„ 74 Trinity Pl., N. Y. C. 
General Electric Co., Schenectady, N. Y 
Raytheon Mfg. Co., Waltham, Mass. 
Sole Electric Co., 2525 Clybourn Ave., 

Chicago 

TRANSFORMERS, IF, RF 

Aladdin Radio Industries. 501 W. 35th 
St. ' Chicago 

Amer. Transformer Co., Newark. N. J. 
Auto. Windings Co Inc 900 Passaic Ave E 
Newark N J 

Browning Labs., Inc.. Winchester, Mass. 
Cambridge Thermionic Corp., Concord 

Ave., Cambridge. Mass. 
Caron Mfg. Co., 415 S. Aberdeen, Chi-
cago 

D-X Radio Prods. Co., 1575 Milwaukee. 
Chicago 

Essex Electronics 1060 Broad St Newark 
NJ 

Gen'l Winding Co 420 W 45 St N Y C 
Greyhound Equip. Co., 1720 Church 

Ave., Brooklyn, N. Y. 
Guthman & Co., 15 S. Throop, Chicago 
Hammarlund Mtn. Co., 424 W. 33 st.. 

N. Y. C. 
Meissner Mfg. Co., Mt. Carmel. III. 
Millen Mfg. Co., James, Malden, Maas 
Miller Co., J. W., 5917 S. Main, Los 

Angeles. Cal. 
Nat'l Co., Malden, Mass. 
Red« Corp., 1308 Elston Ave.. Chicago 
Sickles Co. F. W., Chicopee, Mass. 
Sound Equip. Corp. of Calif., 6245 Leg. 

Ave., Loa Angeles 38 
Standard Winding Corp Newburgh N Y 
Super Elec. Prod. Corp., Jersey City, 
N. J. 

Teleradlo Eng. Corp., 484 Broome St.. 
N. Y. C. 

Triumph Mfg. Co 4017 W Lake Chicago 

TRANSFORMERS, Receiver Audio 

& Power 

Acme Elec. dr Mfg. Co„ C'uba. N. Y. 
Altec Lansing Corp., 1680 N. Vine, 
Hollywood 29 

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 Corp.. 3501 Add!. 

eon St., Chicago 

Cinaudagraph Speakers, Inc., 3911 S. 
Michigan. Chicago 

Cons. Radio Prod. Co 350 W Erie St 
Chicago 10 

Hinton 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 Plaza, 

N. Y. C. 
Foster l'o.. A. P. Lockiand 0 
Freed Trans. Co., 72 Spring St.. N. Y. C. 
Gent Radio Co., Cambridge. Mass. 
General Trans. Corp., 1250 W. Van 

Buren, Chicago 
Hadley Co.. R. M., 707 E. 61st, Loe 

Angeles 
Halldorson Co., 4500 Ravenswood. 

Chicago 
Hercules Elec. dt Mfg Co 2416 Atlantic 
Ave liklyn 33 

Howard Pacific Corp 932 N Western Av 
Loa Angeles 

Jefferson Elec Co Bellwood Ill 
Kenyon Trans Co 840 Barry St N Y C 
Langevin Co 37 W 65 St N Y (' 23 
Magnetic Windings Co Easton Pa 
Merit Coll dt Trans Corp 4427 N Clark 
Chicago 40 

Newark Transformer Co.. Newark. N. J. 
N Y Transformer Co 22 Waverly PI 
N Y C 3 

Norwalk Transformer Corp S Norwalk 
('onn 

Peerless Elec Prod Co 6920 McKinley 
Av Los Angeles 

Raytheon Mfg Co Waltham Mass 
Role Co Inc Superior St Cleveland 
Standard Transformer Corp 1500 N 

Halsted Chicago 
Super Elect Prod Co Jersey City N J 
Superior Elec Co Bristol Conn 
Thermador Elect & Mfg Co Riverside 
Dr Los Angeles 

Thordarson Elec Mfg Co 500 W Iluron 
Chicago 

Utah Radio Prods Co 820 Orleans St 
Chicago 

United Trans Co 150 VarIck St N Y C 
Westinghouse Elect & Mfg co E Pitts-

burgh Pa 

TRANSFORMERS, Variable 
Voltage 

Amer Transformer Co Newark N J 
General Radio Co Cambridge M ale 
Superior Electric Co Bristol coati 

TUBE MANUFACTURING 

MACHINES 

Hilton Eng Labs Redwood City Calif 
Eisler Eng Co 7518 13th st Newark NJ 

TUBES, Cathode Ray 
Dumont Labs Allen B Passaic X J 
Electronic Tube Corp 1200 E Mermaid 

Phila 18 
Farnsworth Tele & Radio Corp Ft Wayne 

Ind 
General Elec Co Schenectady N Y 
Ken-Rad Tube & Lamp Corp Owensboro 
Ky 

Nat'l Union Radio Corp Newark N J 
North Amer Philips Co Inc Dobbs Ferry 
NY 

Rauiand Corp Chicago Ill 
RCA Mfg Co Camden NJ 
Sylvania Elect Prod Inc Emporium Pa 
Wedinithowie Elect dt Mfg Co E Pitts-

burgh Pa 

TUBES, Current Regulating 
Amperite Co 561 Broadway N Y C 
Champion Radio Works Danvers Maas 
Hytron Corp & Hytronic Labe Salem 

Sisas 
RCA Mfg Co Camden N J 
Sylvania Elec Prod Inc Emporium Pa 
Western Ideo Co 195 B'dway N Y C 

TUBES, Photo-Electric 
Cont'l Elec Co Geneva Ill 
De Jur-Amsco Corp Shelton Conn 
De Vry Herman A 1111 W Center 

Chicago 
Electronic Laboratory Los Angeles Cal 
Emby Prods Co Los Angeles Cal 
General Elec Co Schenectady N Y 
General Scientific Corp 4829 8 Eerie() Av 

Chicago 
G-M Labe 4313 ' Knox Av Chicago 
Leeds & Northrop Co Philadelphia 
Nat'l Union Radio Corp Newark N J 
Photobell Corp 123 Liberty St N Y C 
RCA Meg Co Camden N .1 
Rectron Corp 2159 Magnolia Av Chicago 
Westinghouse 1.amp Div Bloomfield N J 
Western Elec 195 B'way N Y C 
Weston Elec Inst Corp Newark N J 

TUBES, Receiving 
General Elec Co Schenectady N Y 
Hytron Corp Salem Mass 
Ken-Rad Tube & Lamp Corp Owensboro 
Ky 

Nat'l Union Radio Corp Newark N J 
Raytheon Prod Corp 420 Lexington Av 

Y 
RCA Mfg Co Camden N J 
Sylvania Elect Prod Inc Emporium Pa 
Tung-Sol Lamp Works Newark N J 

TUBES, Transmitting 
A mperex Electronic Prods Brooklyn NY 
Eitel-McCullough Inc San Bruno Cal 
Electronic Enterprises Inc 85-87 Av 
Newark N .1 

Federal Telephone & Radio Corp New-
ark N J 

General Elec Co Schenectady N Y 
Gen'l Electronics Inc 101 Hazel St Pat-

terson N J 
Heintz dt Kaufman S San Francisco Cal 
I lytron Corp Salem Mass 

Ken-Rad Tube & Lamp Corp Owenchoro 
Ky 

Machlett Labs Inc Norwalk Conn 
Nat'l Union Radio Corp Newark N J 
North Amer Philips Co Inc Dobbs Ferry 

Y 
Raytheon Prod Corp 420 Lexington Av 
N Y C 

RCA Mfg Co Camden NJ 
Slater Electric & Mfg Co Brooklyn N Y 
Sperry Gyroscope Co Inc Brooklyn N Y 
Sylvania Elect Prod Inc Emporium l'a 
Taylor Tubes Inc 2341 Wabansia Chicago 
United Electronics Co Newark N J 
Western Elec. Co.. 195 B'way, N. Y. t 
Westinghouse Lamp Div., Bloomfield. 

N. J. 

TUBES, Voltage-Regulating 
Amperite Co., 561 Broadway. N. Y. C. 
Flytron Corp., Salem, Mass. 
RCA Mfg. Co.. Camden. N. J. 
Sylvania Elec. Prod., Inc., Salem, Maas. 

TUBES, X-Ray 
Gent. Elec. X-Ray Corp 2012 Jackson 

Blvd Chicago 
Machlett Labs. Inc South Norwalk Conn 
North Amer. Philips Co Inc 100 E 42 St 
NYC 

Picker X-Ray Corp 300 4th Ave N Y C 
Westinghouse Elec & Mfg Co E Pitts-

burgh 

TUBING, Laminated Phenolic 
Brandywine Fibre Prods. Co., Wilming-

ton. Del. 
Formica Insulation Co., Cincinnati. O. 
General Electric l'o., Pittsfield. Mass. 
Insulation Mfgrs. Corp.. 565 W. Wash-

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

Del, 
Richardson Co., Melrose Park, 
Spaulding Fibre Co.. 233 !Tway, N. Y. C. 
Synthane Corp., Oaks Pa. 
Taylor Fibre Co.. Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., E. 

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

mington, Del. 

TUBING, Precision Metal 
Superior Tube r'o 

TUBING & SLEEVING, Varnished 

Cambric, Glass- Fibre, 

Spaghetti 

Bentley-Barrie Mfg. Cu., Conshohocken. 
Pa. 

Brand & Co., Win., 276 Fourth Av., 
N. Y. C. 

Electro Tech, Prod., Inc., Nutley. N. J. 
Endurette Corp. of Amer.. Cliffwood. 
N. J. 

General Elec. Co., Bridgeport, Conn. 
Insulation Mfgrs. Corp.. 565 W. Wash-

ington Blvd., Chicago 
Irvington Var. dt Ins. Co.. Irvington. N. J. 
Mica Insul. Co. 196 Varick St., N. Y. C. Mitchell-RandInsulation Co., 51 Mur-

ray St., N. Y. C. 
Varllex Corp., Rome. N. Y. 

TURNTABLES, Record 

Fairchild Camera & Inst. Co., 475 Tenth 
Av N. Y. C. 

General Industries Co.. Elyria. O. 
General Inst. Corp.. Elizabeth 3, N. J. 
Presto Recording Corp., 242 W. 45 St., 

N. Y. C. 
R C A Mtg. Co., Camden, N. J. 
Seeburg Corp., J. P., 1510 N. Dayton 

St., Chicago 
Webster Products, 3825 Armitage Ave.. 
Chicago 

Western Electric Co.. 125 B'way. N. Y. C. 
Wilcox-Gay Corp Charlotte Mich 

VARNISHES, Fungus Resistant 
Comm. Prod. Co Inc 744 Broad St 
Newark 

Inst X Co Inc 857 Meeker Ave Ilitlyn 
Mena & Waldstein Cu Newark N 

VARNISHES, Insulating, Air-

Drying & Baking 

Comm. Prods. Co., 744 Broad, Newark. 
N. J. 

Dolph Co.. John C., Newark. N. J. 
Irvington Var. & Ins. Co„ Irvington, N. J. 
Mitchell-Rand Insulation Co., 51 Mur-

ray St.. N. Y. C. 
Stille-Young Corp.. 2300 N. Ashland 

Av., Chicago 
Zophar Mills. Inc., 112-26 St., Bklyn 

N. Y. 

VARNISHES, Wrinkle Finish 
Sullivan Varnish Co„ 410 N. Hart St.. 

Chirac,, 

VIBRATION TEST EQUIPMENT 

%ibrution Specialty Co.. 1536 Winter 
St.. Philadelphia 

All American Too & Mtg. Co.. 1014 
Fullerton Ave., Chicago 

VIBRATORS, Power Supply 

Amer. Telev. & Radio Co., St. Paul. 
Minn. 

Electronic Labs. Indianapolis. Ind. 
Mallory & co., Inc., P. R., Indianapolis, 

Ind. 
Radiart Corp., W. 82 St., Cleveland, O. 
Turner Co., Cedar Rapids, Ia. 
Utah Radio Prod. Co.. Orleans St. 
Chicago 
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Many Types and Sizes 
Assure the Right Resistor 

Control job 
for Each  

AI any critical control problems are being 

readily and successfully solved with Ohmite Resistors. That's because 

the extensive range of Ohmite types and sizes makes possible an 

almost endless variety of regular or special units to meet each need best. 

Ohmite core sizes range from 21/2" diameter by 20" long to 51t;" 

diameter by 1" long. Wide selection of stock units are available. 

These rugged resistors have proved their worth under toughest oper-

ating conditions, in every field of action. Ohmite engineers are glad 

to help on today's and tomorrow's control problems. 

OHMITE MANUFACTURING COMPANY 

4854 Flournoy Street Chicago 44, U.S.A. 

vezeeweeO HAUTE 
RHEOSTATS • RESISTORS • TAP SWITCHES 

Fixed Lug 

" Dividehm " 

Wire Lead 

Send for Catalog and En-
gineering Manual No. 40 
Write on company letter-
head for this complete, 
helpful guide on resistors, 
rheostats, tap switchpç. 
Address OHMITE, 4854 
Flournoy, Chicago 44. 
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1.001( 10 LINGO 
Expertence and Eeiciencj 

for your 

le ?I. MINING 
W utetc0 FM At4TESSA DEVEt.- 

OPMENTS AFtE NOW U NDER TO 

WAY  

MEET TME GROW tNG REQUIRE-

MESTS of THE t 0 U STRY• 

weetricn YOUR PI-ANS CAt..t-

ftS M1(  
EXPERtENCE PROVED PER p.so -

FORMANCE. RECORDS ARE 

WORTHY of YOUR CONStO-

ERATIOM• VdttlE Us TODAY• 

wee t. _terc. 

& 
Est . I Bc17 

licensed Ntannskui.eacit,‘unrteernsno:%,......%< 

Patented Iv 'II 
Camden t4eve let 

Make Plans Now.. • 
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 ore to include electronic 

equipment, electrical appliances, stoves or what have you, the 
Rogan Organization will gladly provide cost-free advice on 
all phases of plastic production. 

Send Us Your Specifications Today! 

ROGAN BROTHERS 
Compression Molders and Branders of Plastics 

2000 So. Michigan Avenue CHICAGO, ILLINOIS 

WAXES & COMPOUNDS, 
Insulating 

Irvington Varnish & Ins. Co., Irvington, 
N. J. 

Western Elec. Co., 195 B'dway, N. Y. C. 
Zophar MIlls. Inc.. 112-26 St., liklyn 

WELDING, Gas, Aluminum & Steel 

Treltel-Gratz Co., 142 E. 32 St., N. Y. C. 

WIRE, Bare 

Amer. Steel & Wire Co., Cleveland. O. 
Anaconda Wire & Cable Co., 25 B'dway 

N. Y. c. 
Ansonia Elec. Co., Ansonia, Conn. 
lielden Mfg. Co., 4633 W. Van Buren. 
Chicago 

Copperweld Steel Co., Glaasport, Pa. 
Crescent Ins. Wire & Cable Co., Tren-

ton, N. J. 
General Elec. Co., Bridgeport, Cono. 
Phosphor Bronze Smelting Co., Phila. 
Rea Magnet Wire Co.. Fort Wayne, Ind. 
Roebling's Sons Co., John, Trenton. N. J. 
Velliff Mfg. Corp.. Southport, Conn. 

WIRE, Glass Insulated 

Bentley, Harris Mfg. Co., Conshohocken 
Pa. 

GavItt Mfg. Corp, Brookfield. Mass. 
Holyoke Wire & Cable Corp., Holyoke, 

NI MS. 
Insulation Manufacturers Corp.. 565 
W. Washington Blvd.. Chicago 6 

Owens-Corning Fiberglas Corp., To-
ledo, O. 

WIRE, HOOKUP 

Bentley, Harris Mfg. Co., Conshohocken 
Pa. 

Gavin Mfg. Co., Brookfield, Mass. 
Lenz Elec. Mfg. Co.. 1751 N. W. Av., 
Chicago 

Rockbeston Prod. Corp., New Haven, 
Conn. 

Runzel Cord & Wire Co.. 4723 Montroae 
Ave., Chicago 

Whitney Blake Co., New Haven, Conn. 

WIRE & CABLE 

Acme Wire Co.. New Haven, Conn. 
Amer. Steel dr Wire Co., Cleveland, O. 
Anaconda Wire & Cable Co.. 25 B'dway, 

N. Y. C. 
Ansonia Elec. Co., Ansonia, Conn. 
Belden Mfg. Co., 4633 W. Van Buren, 

Chicago 
Collyer Ins. Wire Co., Pawtucket, R. I. 
Consolidated Wire Co., 1634 Clinton 

St.. Chicago 
Crescent los. Wire & Cable Co., Trenton 

N. J. 
Elec. Auto-Lite Co., The, Port Huron, 
Mich. 

General Cable Corp., Rome. N. Y. 
General Elec. Co., Bridgeport, Conn. 
Hazard Ins. Wire Works, Wilkes-Barre, 

Pa. 
Holyoke Wire & Cable Corp., Holyoke, 

Maas. 
Hudson Wire Co., Winsted, Conn. 
Rea Magnet Wire Co., Fort Wayne, Ind. 
Rockbeetoe Prods. Corp., New Haven, 

Conn. 
Roebling's Sons Co., John, Trenton. N.J. 
Runzel Cord & Wire Co., 4723 Montrose 

Ave., Chicago 
Simplex Wire & Cable Co., Cambridge, 

Mass. 
Western Ins. Wire, Inc., 1000 E. 62 St., 

1.os Angeles 
Wheeler Insulated Wire Co.. Bridgeport. 
Conn. 

WIRE, Silver Jacketed on Steel 
Copper, Invar 

Wilson Co H A 1115 Chestnut St 
Newark 5 N J 

WOOD, Laminated & Impregnated 

1'anneld Mtg. t'o., ( 1rand Haven, Mich. 
Formica Insulation Co., Cincinnati, O. 

WOOD PRODUCTS, Cases, Parts 

Iluffstatter's Sons. Inc., 43 Ave..t. 24 St., 
Long Island City. N. Y. 

Tillotson Furniture Co., Jamestown, 
N. Y. 

NEXT DIRECTORY, TO APPEAR 

IN THE MAY ISSUE, WILL LIST 

THE MANUFACTURERS OF 

RADIO EQUIPMENT, COM-

PONENTS, AND MATERIALS, 

TOGETHER WITH THE NAMES 

OF THE GENERAL MANAGERS 

AND CHIEF ENGINEERS. 

NATION-WIDE MAIL 

ORDER DISTRIBUTORS 

SINCE 1928 

P4010 AND V.E-CTROAI,Ce 
DEVICES For Trade... Industry .... Vocational 
...Communication ... Public Utility and Ex-

perimental Applications 

BURSTEIN-APPLEBEE CO. 
1012-14 McGee St. Kansas City 6, Missouri 
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Fine insirnment.s produced in volume with precision first . . . . to lost. Tri lett 
STANDARDS ARE SET BT 
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COMCO CRAFTSMANSHIP MEANS 

RADIO AND ELECTRONIC EQUIPMENT 

TRANSMITTERS— Fixed 
Station .2—Ito Mc. Lou & 
Medium Frequency and VHF. 

RECEIVERS— Fixed Tuned, 
Rack TyPe . 2 — 160 Mc. Lou E-
Medium Frew:a-nil and I 11F. 

- 
"I RANSMITTER- RECEIV-
ERS—Mobile and Fixed Sta-
tion Tip e s 2.5 —8 Mc. 

TRANSMITTERS and RE-
CEIVERS— VHF Mobile and 
Fixed Station untris30—I6OMc. 
FM and .1M Mn /eh 

MANUFACTURERS OF RADIO 

Needed elsewhere today ... 
... ready for tomorrow 

It was only natural that Corneo should be called 
early to serve in America's war effort. Our 
craftsmen were long experienced. Our facilities 
were geared to quality standards. 

And it is only proper that our commercial 
production should be rigidly restricted now. 
We are building many types of radio and elec-
tronic equipment urgently needed by our fight-
ing forces. 

When victory is won, and our war-time com-
mitments are fulfilled, Comco skills and equip-
ment—our engineering know how—will again 
be devoted to making peace-time products for 
peace-loving America. 

Imbued with the idea of "not how many, bus 
how good" ... trained to take time to do things 
well . . . Comco CUSTOMIZED equipment of 
Tomorrow promises even more dependability, 
even finer performance, a still higher level of' 
dollar value. 

WRITE! Just a note on your company letterhead out-
lining your exact requirements. We'll give you the 
benefit of our specialized experience. We can smell a 
wide variety of CUSTOMIZED equipment on priority 

NOW. We are accepting non-
Priority ord.?, for post-war 
delivery.. 

- 

ELECTRONiC EQU:PMENT 

CORAL GABLES 34, FLORIDA 

(CONTINUED FROM PAGE 52) 

ing methods of range extension in wide-
band amplifiers; while others relate to 
impedance characteristics of various types 
of transmission lines, cut off frequencies 
in circular wave-guides, UHF paths and 
line-of-sight distances. 

FIG. 9. NEW UNIVERSAL MICROPHONE 

Microphone Design: Universal Microphone 
Company, Inglewood, Calif., has designed 
their wartime microphone experience into 
a new dynamic series illustrated in Fig. 
9. The internal element is mechanically 
isolated from the case, to minimize trans-
mission of noise from the cord and stand. 
Intended for recording, public address, or 
studio service, the frequency range is 
rated at 50 to 8,000 cycles at — 54 db as 
referred to 1 volt per bar. 

FIG. 10. IMPROVED MOUNTING STUDS 

Self- Aligning Studs: A very interesting feature 
of transformer cases produced by Elec-
tronic Components Company, 428 N. 
Western Avenue, Los Angeles, is the use 
of self-aligning, detachable mounting studs. 
As shown in Fig. 10, the stud is a standard 
machine screw, held in the slot so that it 
cannot turn, yet the screw can move 
enough to permit a Wt-in. tolerance in the 
location of the mounting holes. The clip 
is of heavy gauge steel, cadmium plated. 
Transformers fitted with these mountings 
are available in 15 case sizes, either her-
metically or non-hermetically sealed. 
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Feast your eyes on this mighty, 100-passenger 
airliner! When peace comes, a giant fleet of its 
sister ships will girdle the globe for Pan Amer-
ican World Airways. And in each of them will 
be the best electronic devices to come out of 
the war, equipped with famous Raytheon high-
fidelity tubes! 

Raytheon tubes have been used for years by 
Pan American, and it is because of their proven 
performance, fine reception and complete de-
pendability that they were selected to play such 
a vital role in this great company's future oper-
ations. The assignment is but one of hundreds 
of postwar applications for which Raytheon 
tubes have been specified by America's radio 
and electronic industries. 

When tubes are more readily available for 
civilian use, Raytheon will offer radio service 
dealers the finest tubes in its history.. . tubes 
combining long prewar experience with out-
standing wartime development. And that's 
not all. They'll be backed by a Raytheon 
merchandising program that will be the most 
beneficial ever offered you. Keep your eye 
on Raytheon . . . for greater postwar profits! 

Increased turnover and profits... 
easier stock control...better tabes 
at lower inventory cost... these 
are benefits which you may 
enjoy as a result of the Ray-
theon standardized tube 
program, which is part 
of our continued plan-
ning for the future. 

Raytheon 31 an u f ac t ur in g Company 
RADIO RECEIVING TUBE DIVISION 

Newton, Mass. • Los Angeles • Nee, York • Chicago • Atlanta 

Listen 10 
'MEET YOU NAVY" 
Every Saturday Night 

ENTdRE BLUE NETWORK 
Coast-to-Coast 

181 Sta'ions 

.._ 

' \ \ 

All Four D145 Been Awarded 

Army-Navy " E" With Stars 
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YOU GET INA 

DUPLEX SPEAKER 

A smooth 40 cycle low bass 

response, 15,000 cycJes 

plus in the high frequency 

range is all any engineer or 

listener can ask for in high 

quality sound reproduction. 

Add a 60 degree angle o' 

horizontal distribution ... a 

40 degree angle of vertic& 

distribution and you have 

more than you ask for in 

sound reproduction. You 

enjoy them all in the Duplex 

speaker. The SPEAKER that 

REVOLUTIONIZES the 

methods of sound REPRO-

DUCTION. 

SEND FOR BULLETINS 

1210 TAFT BLDG, HOLLYWOOD 28, CALIF. 

ANDREW 

* You need quality equipment for 
reliable, uninterrupted radio 

communication across oceans and 
continents. That is why radio engi-
neers specify ANDREW antenna 
coupling transformers and coaxial 
transmission lines when designing 
rhombic antenna systems. 

For highest efficiency and most suc-
cessful rhombic antenna operation, the 
antenna coupling circuit must have a 
broad frequency response and low 
loss. To meet these requirements, 
ANDREW engineers have developed 
the type 8646 rhombic antenna cou-
pling transformer, illustrated below, 
to assure fullest utilization of the 
advantages of the rhombic type an-

FOR TRANSOCEANIC RADIO COMMUNICATION 
tenna. Losses are less than 2 decibels 
over a frequency range from 4 to 22 
megacycles. 
Type 8646 unit transforms the 700 

ohm balanced impedance of the an-
tenna to match the 70 ohm unbalanced 
impedance of the line. Unusually broad 
band response is achieved by using 
tightly coupled transformer elements 
with powdered iron cores of high 
permeability. This unit is contained in 
a weatherproof housing which may be 
mounted close to antenna terminals. 

Transformer unit 8646 is another 
expression of the superior design and 
careful engineering that has made 
ANDREW CO. the leader in the field 
of radio transmission equipment. 

WRITE FOR BULLETIN NO. 31 giving complete 
information on this new radio communication unit. 

ANDREW CO. 
363 EAST 75th STREET 

CHICAGO 19, ILLINOIS 
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4 A new star has been added 
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fly with Pan American 

Bliley acid etched* crystals persist-
ently show up wherever there is an 
important communications job to be 
done such as the combination two-
way telephone and telegraph and 
range finder systems of Pan Amer-
ican World Airways. In peace and 
in war Bliley crystals have flown 
millions of world-wide miles with 
their famous Clippers. 

Bliley crystals are pre-conditioned 
for just such rugged assignments. In 
the Bliley Electric Company plant 
there is a large section where Bliley 

acid etched* crystals receive their 
pedigree. Here each crystal gets 
"the works". Its activity and fre-
quency are proved under tough labo-
ratory created service conditions of 
altitude, humidity, temperature, im-
mersion, shock and vibration. 

But licking tough assignments is a 
tradition with Bliley engineers and 
craftsmen. This background of re-
search and skill has been responsible 
for the distinguished record of Bliley 
Crystals in every field of radio com-
munication. Whatever your crystal 
problem may be—specify Bliley. 

*Acid etching quartz crystals to fre-
quency is a patented Bliley process. 
United States Patent No. 2,364,501 

Do more than before ... 

buy extra War Bonds 
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Again it's HYTRON Easy on the Battery! 

HY1269 HY31Z 

In mobile operation, the battery is the 

kingpin. Two-way police radio takes it out 

of the battery twenty-four hours a day. 

Conservation of battery power during 

stand-by periods is mandatory. 

Instant-heating Hytron tubes with thori• 

ated tungsten filaments came to the rescue 

of police radio. Only when on duty, does 

police radio equipment draw power when 

Hytron tubes are used. Filament and plate 

power go on together. 

And that's not all. The Hytron HY31Z, 

HY65, HY69, HY1231Z, and HY1269 are 

rugged. HY65 performance in two-way 

OLDEST EXCLUSIVE 
MANUFACTURER 

HY65 HY69 HY1231Z 

motorcycle police radio has proved this. 

Including 12-volt filament tubes for marine 

applications, Hytron's instant-heating line 
is versatile. Concentration is on the R. F. 

beam tetrode — work horse of transmitting 

tubes — but also included is the HY31Z 

twin triode for Class B. One type can power 

a whole transmitter R. F. and A. F. — 

thus simplifying the spares problem (e.g., 

Kaar Engineering transmitters built around 

the HY69). 

Wartime uses are bringing additions to 

the Hytron instant-heating line. Watch 

for future announcements. 

OF RADIO 
RECEIVING TUBES 

nowom3 oattb 
MAIN  MASSACHUSETTS OFFICE: SALEM, 
PLANTS: SALEM, NEWBURYPORT, BEVERLY & LAWRENCE 

FORMERLY HYTRON CORPORATION 
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WHAT WILL YOU NEED TO PRODUC 
POST-WAR PRODUCTS ? I CORNING 

GLASS cikes you 

Special Electrical Qualities 

Thermal Endurance 

Hermetic Sealing 

Mechanical Strength 

Corrosion Resistance 

Precision 

Permanence 

Metallizing 

Dimensional Stability 

High dielectric strength — high resis-

tiv ity—low power factor—wide range 

of dielectric constants— low losses at 

all frequencies. 

Permanent hermetic seals against gas, 

oil and water readily made between 

glass and metal or glass and glass. 

Commercial fabrication to the fine 

tolerances of precision metal working. 

Corning's metallizing process produces 

metal areas of fixed and exact specifi-

cation, permanently bonded to glass. 

A
s YOU plan post-war electronic products, give a thought to versatile glass. We 

really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 

from which to select those especially suited to your electronic applications. Let us show 

what glass can do for you. We may already have a solution — or Corning Research can 

find the answer for you. Address Electronic Sales Dept., .._t Bulb and Tubing Division. 

Corning Glass Works, Corning, New York. 

CORNING 
 means  
liesearch ill Glass 

WI I • AI 

elearontc Wassware 
• 

•v% con- -torcsING- are reg 

VYCOR 

pyligÂ 
‘, 

 S trade-marks and indicate manufacture by Corning Glass Works. Corning. N. Y. 
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..• operate at 115 volts. 

... of faulty operation 
look for low line voltage. 
... damage due to high 
line voltage. 

1100111111111101W 

Isn't that asking a lot of 

several million people 

who wouldn't know how 

to look for low voltage, 

or what to do about it if 

they found it? 

Unstable voltage on commercial 
power lines is so prevalent that many 

manufacturers of electrical and elec-
tronic equipment have found it nec-
essary to warn their customers of its 
existence and its possible effects on 
the operation and efficiency of the 
equipment. 

There is an easy and inexpensive 
solution to this important problem 
—specify a SOLA CONSTANT VOLT-
AGE TRANSFORMER as a component 

Consta9 

Warnings against unstable 

voltages are unnecessary on 

equipment protected with built-in 

CONSTANT VOLTAGE 

part of your equipment. There are 
several types of SOLA CONSTANT 
VOLTAGE TRANSFORMERS specially 
designed for this purpose — small, 
compact units in capacities ranging 
from 10VA to several KVA. Other 
capacities and designs can be custom 
built to your specifications. 

Once installed in your equipment 
they require no pampering or super-
vision. They are fully automatic, in-
stantly correcting voltage fluctua-

treAtormers 

tions as great as ± 15%. They are 
self-protecting against short circuit. 

No sales manager will overlook the 

added salability of a product that 
features this guarantee of perform-
ance, low maintenance cost and sat-
isfaction to the user. 

Soi A engineers with wide experi-
ence in the application of the SOLA 
CONSTANT VOLTAGE principle are 
available for consultation on details 
of design specifications. 

TO Design Engineers: 

Complete, new hand-book of 

Constant Voltage Transformers 
available on moues& 

Ask for Bulletin 5CV-102 

Transformers fort Constant Voltage • Cold Cathode Lighting • Mercury Lamps • Series Lighting • Fluorescent Lighting • X- Ray Equipment • Luminous Tube Signs 
. Oil Burner Ignition • Radio • Power • Controls • Signal Systems • Door Bells and Chimes • etc. SOLA ELECTRIC CO., 252'. Clybourn Ave., ChIzago14, 
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APAPHEI4OL 

Cables and Connectors. 

78• 

52. 

285 

260 siLVER. 
7.21 - 

29 SILVER co"'  

2C 

76. 

52-

52. 

.405 

Alec 
.475 

In the production of polyethylene dielectric cables Amphenol 
ranks first. This is the solid, flexible dielectric which was 

developed by the Army, Navy and Air Corps for wartime 
electronic use. Amphenol lists thirty-two sizes and types 
approved by the Army and Navy and most satisfactory results 

are obtained thru the use .of Amphenol low-loss connectors 

designed specifically fox these cables. 
Complete assembly components may be obtained from 

Amphenol. For manufacturers using U.H.F cables and con-
nectors in quantity there is a definite advantage in having 
them assembled by Amphenol's highly expert Cable Assembly 
Department. This assures accurate and skilled workmanship 

and a definite saving of materials and labor. 

Your request for Catalog D will bring you trie latest infor-
mation on high frequency cables and connectors. Complete 

information on Amphenol assembled units will be furnished 

on request. 

esb.111agO 

.25( 
Mt& 

.2C 
let 

.6 

Lyenfitee 
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When you need an inductor for any purpose consult Johnson Engineers. 
Their files will probably contain a design for your required inductor, but 
if not, they can design one and make it to do your particular job. 

Inductor design is quite a special study and no one conductor, no one 
insulator, no one type of construction is suitable for every requirement. 
Johnson may select a copper tubing conductor to handle high currents in 
one design, while edgewise strip is selected in another because of its narrow 
width and the ability to get a greater inductance in the same length. Other 
conductors are available too, such as solid w:re, litz wire, flat strip, square 
Bars and special shapes, some plated, some polished and lacquered according 
to their use. In order to make contact to the conductor and bring off taps 
Johnson has produced a complete line of clips and connectors for use on 
fixed taps as well as sliders and rollers for continuously variable taps. 

Insulation requirements vary. While steatite or mycalex may be used 
fo, low losses in a certain high frequency coil, plastics may be better for 
another because they stand more mechanical shock. Production facilities at 
Johnson provide for working any insulating material so the best one or the 
best combination, can always be selected to fit the special job. 

Johnson inductors are designed and built for efficienr operation and 
they have high Q. Some are fixed and some are variable. Some designs require 
special features such as rounded parts to minimize corona discharges at high 
voitages, water cooling, variation of inductance or variat:on of coupling. 

What is your inductor requirement? 

Olen 

111. 11* te>1 .4 

JOHNSON 

OTHER 

JOHNSON 
COMPONENTS 

SOCKETS 

CONDENSERS 

INSULATORS 

PLUGS and JACKS 

COUPLINGS 

"itd4 

ji Catalog 968-T 

E. F. JOHNSON COMPANY • WASECA • MINNESOTA 
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TWO ANNOUNCEMENTS ABOUT 

BROWNING FREQUENCY METERS 

1 lf, at any time, a new operating frequency is assigned to an organi-

• zation:now owning or planning to buy BROWNING Frequency Meters, 

the BROWNING LABORATORIES are prepared to change the calibration 

to the new frequency. 

It is only necessary to return the Meters prepaid, accompanied by instruc-

tions as to the new frequency, or frequencies, required. The change will be 

made promptly, at a nominal charge. Type S-2 Meters can be changed to 

any values between 1.5 and 120 mc. 

41) A new BROWNING Frequency Meter, capable of calibration at the 

• new frequencies assigned to emergency services above 150 mc., is 

now under development, and will be announced as soon as deliveries can 

be made. 

It will cover all new allocations for police, fire, public utility, forestry, press 

relay, private marine, and press relay communications. You can depend 

upon the BROWNING LABORATORIES to meet your requirements for 

Frequency Meters. 

BROWNING 
LABORATORIES 
I NC. WINCHESTER 

MASSACHUSETTS 
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_American 
Beaut 
ELECTRIC 

SOLDERING 

IRONS 

are sturdily built for 

the hard usage of in-

dustrial service. Have 

plug type tips and are 

constructed on the unit 

system with each vital 

part, such as heating 

  element, easily remov-

able and replaceable. 

In 5 sizes, from 50 

watts to 550 watts. 

• 

TEMPERATURE 
REGULATING 

STAND 
This is a thermostatically con-

trolled device for the reg-

ulation of the temperature 

of an electric soldering iron. 

When placed on and con-

nected to this stand, iron 

may be maintained at work-

ing temperature or through 

adjustment on bottom of 

stand at low or warm 

temperatures. 

Far further information or 
descr:ptiv.• literature, write 

AMERICAN ELECTRICAL 
HEATER COMPANY 

DETROIT 2, MICH., U. S. A. 

ENGINEERING SALES 
(CONTINUED FROM PAGE 8) 

tributing Company, Little Rock, for 
Arkansas; Nelson Hardware Company, 
Roanoke, for western Virginia; Bond-
Rider-Jackson, Charleston, for southern 
West Virginia and eastern counties in 
Kentucky and Ohio. 
Leonard Truesdale, general sales mana-

ger for the radio line, has already started a 
series of jobber meetings at which plans, 
policies, and objectives are being outlined. 

Charley Golenpaul: In May of this year, he 
will have completed 1.5 years service with 
Aerovox, during which time he has played 
a very active and highly useful rôle in the 
radio parts jobbing business. 

Stewart-Warner: Thomas H. Maginniss Com-
pati, newly formed by Tom Maginniss, 
prewar manager of Stewart-Warner Dis-
tributors, will handle the Stewart-Warner 
line in Chicago as an independent dis-
tributor. 
. Another new concern, Fitzgerald & 
Company, Kansas City, Mo., will dis-
tribute this line in western Missouri and 
Kansas. 

RCA Victor: Julius Haber, formerly direc-
tor of publicity, has been appointed as-
sistant director of advertising and sales 
promotion, under Charles B. Brown, 
director. Publicity will now be handled by 
Harold Desfor. 

Dominion Electrical-Mtg., Inc.: Of Mansfield, 
Ohio, has appointed Philc° International 
Corporation, eso Park Avenue, New York 
City, as exclusive export representatives 
in all countries except continental United 
States and Canada. The Dominion line 
includes all standard home appliances, 
from fans and irons to coffee brewers and 
infra-red lamps. 

W. P. Laws: Has resigned from the RCA 
tube and equipment department to be-
come sales manager of Thurow Radio 
Distributors, Tampa, Fla. This Company 
distributes RCA tubes and test equipment 
throughout the state of Florida. 

SPOT NEWS NOTES 
(CONTINUED FROM PAGE 32) 

has been identified recently with develop-
ment work on FM receivers. 

Grand Rapids: Lear, Incorporated has ac-
quired a 7-story building in Grand Rapids, 
Mich., to house the present and future 
production of its radio division. This 
space, totalling nearly 100,000 square feet, 
is now being altered in preparation for 
setting up production. 

Railroad Radio: Construction permits have 
been granted to the Atchison, Topeka & 
Santa Fe for two experimental portable 
and portable stations to be used for ob-
taining radio engineering data. 

• Especially handy for compact radio or 
electronic assemblies. Type 14 Aerovox 
vertical-mounting oil capacitors enjoy 
widespread popularity. Recommended 
for high-voltage filter circuits such as 
cathode-ray tube power supplies, and for 
high-voltage by-pass circuits in trans-
mitters and public-address equipment. 

Meet the higher-voltage operating re-
quirements, especially at high altitudes. 
Immersion-proof one-piece molded bake-
lite pillar insulator and cap, for maximum 
spacing between live terminal and 
grounded can. Upright or inverted mount-
ing. 2000 and 3000 v. D.C.W. .01 to 
.25 mfd. 

• See Our Jobber . . . 
Ask him about your capacitor needs. Ask for 
latest catalog. Also for free subscription to the 
monthly Aerovox Research Worker. Or write us 
direct. 

AEROVOX CORP , NEW BEDFORD, MASS , u. S. A 

INDIVIDUALLY TESTED 

In Canada AEROVOX CANADA LTD . HAMILTON, ONT. 

Export: 13 E. 40 ST.. NEW him 16, N.Y.. Cable: ARLAB' 
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FM HANDBOOK 
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When a 2-hay antenna is employed, the 
same transmitter output gives a field 
strength at a given receiving antenna that 
is 1.12 times greater, equivalent to a 
power gain of 1.27 times. When a 6-bay 
antenna is employed, the field strength is 
increased 2.04 times, equivalent to a 
power gain of 4.15 times. 
The curves of Fig. 9 show the distance 

to the 50-microvolt contour for a 50-kw. 
transmitter when 2-bay, and 6-bay turn-
stile antennas of various heights are em-
ployed. For example, when the transmit-
ting antenna is located at a height of 
1,000 ft., the distance to the 50-microvolt 
contour is 84 miles when a 2-bay antenna 
is employed, hut is increased to 93 miles 
with a 6-bay antenna. 
At considerable distances, for example. 

well beyond the 50-microvolt contour of 
an FM broadcast station, signals at very 
high frequencies are subject to fluctuation 
of amplitude. So long as the least ampli-
tude is sufficient to operate the limiter of 
the receiver, satisfactory reception can be 
obtained. 

Several factors operate to cause varia-
tion of signal strength at great distances 
from the transmitter. For example, it has 
been mentioned that transmission of very 
high frequency signals beyond the line-
of-sight is aided by the decrease in dielec-
tric constant of the Troposphere with 
increase of altitude. The dielectric con-
stant is not dependent upon altitude 
alone, however, but fluctuates with the 
weather, causing the range of the FM 
wave to increase and decrease. 

Also, under certain conditions, a sharply 
defined region having an abnormal dielec-
tric constant can be temporarily estab-
lished at an altitude of 1 mile or more in 
the Troposphere. Such regions cause 
Tropospheric reflections of very high fre-
quency waves back to earth. The strength 
of the tropospheric wave is variable, since 
it is related to the weather. Its general 
effect is to make it possible to detect 
signals from FM stations somewhat be-
yond their normal range at times, and to 
cause moderate variations of signal am-
plitude toward the outer limits of the 
normal range. 
Another transmission vagary results 

from cloud-like areas of intense ionization 
floating within the E layer. These can 
cause sporadic skywave transmission to 
distant areas. Such sporadic-E transmis-
sion can occur at any time, but is more 
prevalent in the summer. Whether or not 
interference to local reception will be 
experienced in the distant areas will de-
pend upon the ratio of the amplitudes of 
the desired signal from the local station 
and the interfering sporadic-E signal from 
the distant station. If the ratio is 2 to 1 
or greater, the interference will not be 
noted. Sporadic-E transmissions of ap-

(CONTINUED ON PAGE 80) 

rAere:sY no su4stituter 

ACCURACY B. R. C. instruments 

are designed and 

manufactured to give 

accurate and precise 

direct reading mea- I 

surements with sim-

plicity of operation. 

Q METER 

eieIR 

O 

TYPE 160-A 

A Standard for "Q" Measurements with a repu-
tation for accurate and dependable service. Has a 
Frequency Range of 50 ke to 75 me which may be 
extended wills external oscillator down to 1 ke. 

• BOONTO '' RADIO 
BOONTON, N. J. "dtalide 

DESIGNERS AND MANUFACTURERS OF THE "0" METER OX•CHECKER . FREQUENCY MODULATED SIGNAL 

GENERATOR OAT FREQUENCY GENERATOR AND OIMER DIRECT READING TEST INSTRU,AEN'S 

EIGHTH BOUND VOLUME 

FM AND TELEVISION, JULY TO DECEMBER, 1944 

An essential part of every engineering 

or patent reference library, this 8th 

volume contains a 400-page record of 

all phases of FM and television progress 

during the second half of 1944. Much of 

the information and data is availabJe 

from no other source. 

This volume, like those preceding, is in a 

life-time binding of three-quarter pig-

skin, done by the famous Eggeling bild-

ery in New York City. 

PRICE Pp= $5.50 

FM AND TELEVISION • 5 1 1 Fifth Ave., New York 17 
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DO YOU NEED A 

efyIeiffle, 

FOR 45,000 VOLTS 

BREAKDOWN? 

.71ere it isl With one inch 
spacing and rounded edges on 
all adjacent parts; this new type 
TN condenser has a capacity 
range of 33.1 to 12.6 mmf. 
Rough adjustment of capacity 
is made by moving the outer 
cylinder within the clamp. Pre-
cision settings covering a total 
range of 12 mmf are secured 
by rotation of the tuning 
control shaft which comes out 
at an angle of 90° to the 
lengthwise axis of the con-
denser. The location of this shaft 
may be changed radially in 
steps of 45°. The 12 inch scale 
shown in the above illustration 
will indicate the approximate 
dimensions. 
A smaller model is available, 

having a voltage breakdown 
rating of 35,000 peak volts and 
a capacity range of 26.0 to 7.2 
mmf. Both models can be 
supplied with larger capacity 
ratings if desired. Spun and cast 
aluminum are used in the 
construction of both models. 
Connections are made direct to 
the aluminum castings and leads 
may come off at any angle. 
The Johnson line includes a 
complete range of sizes of 
similar condensers down to the 
model N-I 25, rated at 9,000 
peak volts Breakdown. 
Write for further 
information. 

JOHNSON 
a 15- am oui name in 12adio 

E. F. Johnson Co. Waseca, Minn. 

FM HANDBOOK 
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preciable strength are experienced for 
such a small fraction of the total time, 
that this type of interference is not con-
sidered important to FM reception. 

Bursts, which are sudden increases in 
the signal strength of a distant station, 
lasting from a fraction of a second to one 
or two seconds, appear to be related to 
sporadic-E transmission, and are likewise 
of little concern. The average owner of a 
well-designed FM receiver, incorporating 
a limiter, is entirely unaware of the exist-
ence of these vagaries of propagation. 

Interference Considerations * In this discussion 
of the effects of the propagation charac-
teristics upon coverage, the presence of 
signals from stations other than the de-
sired station was not considered. How-
ever, satisfactory radio reception depends 
not only upon having a signal strength at 
receiving location sufficient to operate the 
receiver. It is also necessary that the 
strength of signals from other stations on 
the same frequency be of such low ampli-
tude that they are not heard by the 
listener. 

In the matter of such interference, the 
FM system possesses a considerable ad-
vantage over the AM system, as explained 
in the previous chapter. The ratio of the 
amplitude of the desired signal to that of 
the interfering signal must be 100 to 1 for 
good AM reception, whereas a ratio of 
2 to 1 is adequate in a well-designed FM 
system. 

Fig. 10 shows the area of daytime inter-
ference between two AM stations of the 
same power and the same frequency, lo-
cated 140 miles apart, each having a dis-
tance of 60 miles to its 500-microvolt con-
tour. In other words, within the shaded 
area of Fig. 10, the field strength of one 
station is less than 100 times the field 
strength of the other. The loss of primary 
coverage for each station caused by the 
presence of the other station is shown by 
the portion of each circle that is shaded. 
In Fig. 11 is shown the area of inter-

ference between two FM stations located 
140 miles apart, having the same coverage 
as the primary coverage of the AM sta-
tions represented by Fig. 10. The inter-
ference area, in which the field strength 
of one FM station is less than twice that 
of the other, lies entirely outside the 50-
microvolt contours. 
A comparison of Figs. 10 and 11 shows 

why, even if only daytime operation were 
to be considered, it would be possible to 
operate many more FM stations on the 
same frequency, with less geographical 
separation between stations, than in the 
case of AM. 
With the advent of nightfall, the AM 

interference problem is vastly compli-
cated by the presence of the sky wave, 
which causes the signals of AM stations 

(CONCLUDED ON PAGE 81) 

,here's satisfaction in buying 
antennae from Snyder.-fhere's 

solidity to the organization— 
there's quality to their products 
--there's a definite price 
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to be heard for distances of hundreds of 
miles. On the other hand, the maximum 
range of the signals from an FM station 
is practically the sanie at night as during 
the daytime, so that no new source of 
interference is introduced. Every effort 
has been made to reduce the AM inter-
ference problem. Standard stations in the 
same locality have a frequency separation 
of at least four channels (40,000 cycles) 
to minimize adjacent channel interfer-
ence; many local stations are required to 
reduce power after sunset; other stations 
are required to use directional antennas at 
night to minimize radiation in the direc-
tion of distant stations on the same fre-
quency. In spite of these precautionary 
measures, the interference problem on the 
AM frequencies is serious, and a much 
stronger signal from the desired station 
is required at night to override inter-
ference than is necessary in the daytime. 
Since the power radiated from the desired 
station can not he increased, the area of 
satisfactory coverage of the station is 
reduced by the sky wave interference at 
night. 
For example, the effects of night inter-

ference upon the typical local AM station 
operating with a power of 250 watts is 
shown at the left in Fig. 12. At night, a 
signal strength of at least 4.000 microvolts 
per meter is required to override the 
increased interference. This means that 
the effective range of service is reduced 
from 14 miles for the daytime limit of the 
.500-microvolt contour to about 5.4 miles 
for the nighttime limit of the 4,000-micro-
volt contour. An FM station operating 
on 100 watts with an antenna 70 ft. high 
can give essentially the saine radius of 
coverage in the daytime, assuming flat 
terrain, with no reduction of coverage at 
night. 

Fig. 13 shows the additional loss of 
coverage which occurs when a regional 
AM station is required to use a directional 
antenna after sunset. The 5-kw. AM sta-
tion has a service range of about 35 miles 

' in the daytime, but this range is severely >curtailed after nightfall. An FM station 
of the same power with an antenna 100 ft. 
high gives the same radius of coverage 
in flat country by day or by night, and is 
less subject to the effects of interference 
from other stations. 
Thus the use of FM at very high fre-

quencies offers the solution for the inter-
ference problem encountered in AM broad-
casting. With less than a thousand trans-
mitters in operation. the present AM 
broadcast band in the United States is 
overloaded seriously. On the other hand, 
it is estimated that several thousand trans-
mitters in continuous operation can be 
accommodated in the FM band, without 
requiring the range of any of the trans-
mitters to be reduced during the night 
hours. 

ALDEN 
for Graphic Recording 

of any kind 

OUR YEARS OF EXPERIENCE, and cumula-

tive skills, in the designing and production 

of RADIO COMPONENTS, are now being 

used in making equipment which covers the 

entire field of FACSIMILE. 

Actual service, as found in war and com-

munication work under all conditions, has 

given a PRACTICAL quality to our equip-

ment which, under ordinary conditions, 

would not have been obtained in years of 

engineering with limited application. 

ALDEN PRODUCTS COMPANY is manu-

facturing practically ALL TYPES AND 

SIZES of facsimile and impulse recording 

equipment—using all the varied recording 

mediums: Photographic Paper, Film, Elec-

trolytic Paper, Teledeltos, and Ink. 

ALFAX IMPULSE 

RECORDING PAPER 

• 

By "COVERING THE ENTIRE FIELD," we 

mean ... 

1 • Some of our equipment has been used for 
the transmitting and receiving of photographic 

pictures of reasonably high resolution (such as 
the war pictures now appearing in the news) 

2. Continuous Recorders—of the type whose 
value has been proven on National and In-
ternational news service circuits— are now on 

their way to the Orient, to be used for the 

receiving of the so-called "picture" languages. 

3. Also, through the use of ALFAX (the first 

high-speed black and white permanent record-
ing paper), HIGH-SPEED Signal Analysis Equip-
ment has been made possible for various labora-

tories and Government Departments. Other 
equipments have employed Teledeltos Paper for 

message work and other purposes. 

4. The ability of ALFAX Paper and ALDEN 

Machines to record impulses as they occur, 
without the inertia problems of many previous 
methods, has made possible other recorders at 
various speeds (including slow). They will record 
a whole day's history of related phenomena, 
with time indicated, and often—with self-

calibrated linear reference marks for ready 

interpretation. 

5. ALDEN Tape Recorders (recording medium, 
ink)—have been designed to operate with a 
minimum of trouble and adjustments, and have 
PROVED MOST SATISFACTORY in day to doy 

service. 

ALDEN PRODUCTS COMPANY 

117 North Main Street 

BROCKTON (64F2), MASSACHUSETTS 
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ESICO 
SPOT SOLDERING 

MACHINE 

A real time-saver. 
Treadle- operated. Au-
tomatically advances 
iron and solder. 
leaves operator's 
hands free for Pork. 

ESICO 
SOLDERING IRON 

CONTROLS 

Nienquirio\ 

Ill tilt lull 

ESICO 
SUDER POTS 

fr-1 

FOm nearly two 
decades. ESICO 

has stood for superb 
quality and over-all 
economy in solder-
ing equipment. The 
name ESICO on 
your soldering tools 
is definite assurance 
of long, uninter-
rupted service. Spe-
cify ESICO the 
name that assures 
you of satisfaction. 

Write Today for 
Complete 

Information 
On the Esico Line 

Pa t. Off. 

ELECTRIC SOLDERING IRON CO. Inc. 
204S West Elm Street, Deep River, Conn. 

What type of micro. 
phone is best suited 

for a particular op 
phcation? 

How can I convert 
the Iv sel of a micro-
phone rated on the 
basis cl milliwatts 
per bar to a level of 
volts per bar? 

What new types of 
special purpose ml 
crophonos hove hecn 
developed for voir.• 47 
and sound transmis-
sion? 

These and many other answers may be found in the 

NEW and COMPLETE eer-'71/IWCZ CATALOG 

BUY AND 
HOLD 
MORE 

WAR 
BONDS 

WHAT'S NEW THIS MONTH 

More than an exposition of microphone types. the new Electro. 

Voice Catalog provides a source of valuable information which 

should be at the fingertips of every sound man. It contains a 

simplified Reference Level Conversion Chart which marks the 

first attempt in the history of the industry to standardize micro-

phone ratings. Several pages are devoted to showing basic 

operating principles of microphones ... offering a guide to the 

proper selection of types for specific applications. And. of 

,ourse. every microphone in thee Electro-Voice line is com-

pletely described, from applications to specifications. 

Reserve your copy of the new 

Electro- Voice Ca talog. Write today. 

• 

teCZ• MICROPHONES 

ILICT•0•110KI COMNNIANON • 1210/ 601.M4 4040 AMIN • SOWN MID 24. INDIANA 

(CONTINUED FROM PAGE 4) 

the problem of F-layer interference. If the 
Commission feels that the facts in this 
regard are necessary before it can make a 
decision as to the proper place for FM in 
the radio spectrum, then I suggest that a 
closed session be held under the super-
vision of the military:. 

This proposition was promptly ac-
cepted by the Commissioners, although 
the errors in the basis of Mr. Norton's 
conclusions (4)111(1 have been disctissed 
publicly. without involving the disclosure 
of ans- classified data. However, in a 
classified hearing, the record of any ad-

missi,,n of error which Mr. Norton might 
f4<rceu l to make under cross-examination 

could be suppressed for an indefinite 
length of time. 
And what took place at the star-

chamber proceedings on March 12 and 13? 
Why. that's a military secret! However, it 
can be said that, as was expected, there 
was no justification for impounding the 
record as a matter of military security. 
In fact, C. M. Jansky, Jr., chairman of 
WITH Panel 5, has called for immediate 
declassification of the record because " it is 
the opinion of a number who attended the 
two-day classified hearing that not only 
(loes the issue still remain, but the position 
taken by Panel 5. FM broadcasting, has 
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WHAT'S NEW THIS MONTH 
,CONTINUED FROM PAGE 82) 

been justified to even greater extent than 
previously." 
At this time, no situation should be 

allowed to develop which will break down 
the industry's confidence in the FCC, or 
the closest cooperation is needed right 
now, not only to speed the expansion of 
new services in the higher frequencies, 
but in the interests of postwar economic 
recovery. 
Even six months delay in conversion 

from civilian to military radio production 
will create unemployment and cost work-
ers in radio plants and returning veterans 
millions of dollars in lost wages — far 
more than they can have saved in War 
Bonds. According to the best-informed 
estimates, a radical shift in FM frequencies 
will delay the major part of postwar radio 
production by six to eighteen months. 
And to what end? Because Kenneth 

Norton thinks there will be too much co-
channel interference on the lower band? 
And because some of the engineers em-
ployed by the larger AM station operators 
agree with him? 
No, Mr. Norton's testimony and his 

yes-man chorus are discredited today. If 
the FCC finally rules that FM broadcast-
ing must go to 84-102 mc., the industry 
will demand, and will ultimately deter-
mine the true reason for such a decision. 
Right now, the following statement, pub-
lished in The New York Times on January 
5, 1936, is of particular interest: 
"The problems in connection with this 

(FM) system which have their origin in 
the forces of nature have been completely 
solved, and it will be possible to furnish 
a staticless, high-fidelity broadcasting 
service over greater distances than now 
considered the normal service range of 
the present high-power station, namely, 
seventy-five miles. 
"The sole difficulties which remain to 

be overcome and that may retard but not 
prevent the introduction of this service 
are those intangible forces so frequently 
set in motion by men, the origin of which 
lies in vested interests, habits, customs, 
and legislation." 
These prophetic words were written by 

Major Armstrong nearly ten years ago. If 
the Commissioners meet their obligation 
to serve public interest, convenience, 
and necessity, " those intangible forces 
so frequently set in motion by men" will 
not retard the progress of FM, and a 
decision on the new FM broadcast band 
will be reached that will command the 
respect and confidence of the entire indus-
try in the Commission and its new Chair-
man. 

in Some time ago, this Column dis-
Z1 cussed the great need for adequate 
service personnel to maintain the still 
more complex radio equipment which will 

(CONCLUDED ON PAGE 84) 

DiEtÀY RELAYS 
PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 

Other important features include:— 

). Compensated for ambient temperature 
changes from —40° to 110°F. 

2. Contact ratings up to 115V-10a AC. 

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes 
Explosion-proof. 

4. Octal radio base for easy replacement. 

5. Compact, light, rugged, inexpensive. 

6. Circuits available: SPST Normally Open; 
SPST Normally Closed. 

WHAT'S YOUR PROBLEM? Send for "Spe-
cial Problem Sheer and Descriptive 
Bulletin. 

AMPERITE CO 561 BROADWAY NEW YORK 12, N. Y. 

In Canada: Atlas Radio Corp., Ltd. 

560 King St. W., Toronto 

with 
porcelain 
heater 

with heater wound 
directly on blade 

aheley 

o 
1 

MODEL 62 

VACUUM TUBE VOLTMETER 
SPECIFICATIONS: 

RANGE: Rush button selection of five ranges- 1, 3,10, 30 and 100 volts a. c. or d.c. 
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles. 
INDICATION: Linear for d. c. and calibrated to indicate r.m.s. values of a sine-

wave or 71% of the peak value of a complex wave on a. C. 
POWER SUPPLY: 115 volts, 40-60 cycles—no batteries. 
DIMLNSIONS: 43/4 " wide, 6" high, and 81/2 " deep. WEIGHT: Approximately 6 lbs. 
PRICE: $135.00 f.o.b. Boonton, N. J. Immediate Delivery 

MEASUREMENTS CORPORATION 
BOONTON, NEW JERSEY 
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WHAT'S NEW THIS MONTH 
TE4'11 If ' ILL 

NOTES 
Excerpts frotta New Iii 
Study Lessons Being Pre-
pared under the Direction 
of the CREI Director of 

Engineering Texts 

Radiomen: 

I'llE1 Offers . Inother 

Interesting Teehnieal 

Diseassion On Uses of 

TIRE C.TlIOIIF 11.‘1-

OS1 'I HAIM 'OPE 

Sent Free (h. Request 

Readers of this column each 
month have been hearty in their 
praise of the interesting technical 
articles written each month by the 
CREI Director of Engineering Texts, 
Mr. Albert Preisman. These articles 
appear in our popular monthly pa-
per, the "CREI NEWS." 

In the May issue of the "CREI 
NEWS," Mr. Preisman has prepared 
a relatively elementary, but highly 
practical discussion of some of the 
many uses of the Cathode Ray Oscil-
loscope. Many men in the armed 
forces have had occasion to employ 
Cathode Ray Oscilloscope in spe-
cial, and usually secret, military 
devices. Many have written to CREI 
and requested that some of the or-
dinary uses of the Oscilloscope be 
described — particularly some of the 
features that are not generally dis-
cussed in text books. The forthcom-
ing article aims to meet this request 
and it is felt that a large number of 
radiomen will want to read it. 

If you are not already on the 
mailing list to receive the "CREI 
NEWS," write at once to the address 
below and ask for your free copy of 
the May issue which includes the 
article on the Oscilloscope. All sub-
sequent issues will be sent to you 
regularly without charge ... and, of 
course, without obligation. 

The subject of "Cathode Ray Oscillo-
scopes" is but one of many that are being 
constantly revised and added to CREI les-
sons by A. Preisman, Director of Engineer-
ing Texts, under the personal supervision of 
CREI President, E. H. Rietzke. CREI home 
study courses are of college calibre for the 
professional engineer and technician who 
recognizes CREI training as a proved pro-
gram for personal advancement in the field 
of Radio-Electronics. Complete details of 
the home study courses sent on request.... 

Write for 36-page booklet 

C.% PIT01, 11.%1110 

Engineering lilsiilule 
E. H. RIETZKE, President 

Home Study Courses in Practical Radio-
Electronics Engineering for Professional 

Self-Improvement 

Dept. F-4, 3224 — 16th St., NM. 

WASHINGTON 10, D. C. 

Contractors to the U. S. Navy — U. S. Coast 
Guard — Canadian Broadcasting Corp. 
— Producers of Well-Trained Technical 

Radiomen for Industry 
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be offered to the public after the war. and 
the great possibilities of this work as a 
source of employment. particularly for 
those who have had military radio and 
radar training. 

In this mnnection. the following is of 
great significance: " Formation of Phileo 
Service, a world-wide organization of ap-
pliance servicemen to establish new high 
standards in the profession, was an-
nounced today by Robert F. Herr, vice 
president in charge of service for Phileo 
Corporation. A membership of 25.000 
, appliance servicemen qualified to repair 
all types of radio receivers, refrigerators. 
and air conditioners is expected by the 
organization within the next two years. 

"Philco Service is the natural out-
' growth of our ten years' experience with 
Radio Manufacturers' Service, which was 
organized hy Mile° in 1934. . . . Thou-
sands of members of H US are today serv-
ing the Army atol Navy as radar and elec-
tronic technicians. All these and many new 
appliance servicemen are expected to join 
Philco Service, which will help them to 
become even better technicians and busi-
nessmen. . . . The users of Phileo prod-
ucts will be benefited by their greater 
knowledge and ability -111 impor-
tant phase of the program is the personal 
technical training and schooling from the 
local Philco Service Headquarters — the 
Phi 1(0 distributor." 
The real meaning of the announcement 

is packed into that last sentence! Before 
the war, most manufactitrers felt that their 
service responsibilities were met by the 
publication of circuit diagrams in the 
Rider Manual. 

Experience with military equipment 
has shown how inadequate a mere diagram 
can be, and how much careful thought is 
required to prepare information which 
provides quick and easy answers to service 
Problems. 

After the war, sales and service on radio 
equipment will be so closely related that 
the success of sales promotion on new lines 
will depend to a great extent upon the 
scope of related plans for service training. 
It won't be possible to ship out sets and 
then assume that dealers will handle the 
headaches front that point on. They won't 
be willing to try, for there will be enough 
lines available that they can select those 
which offer coordinated sales promotion 
and service plans. — Milton B. Sleeper. 

LIST OF FM APPLICATIONS 
When the final determination of the FM 

broadcast band is announced, the pub-
lication of the list of FM applicants, which. 
appeared every other month in FM AND 
TELEVISION, will be resumed. There has 
been a considerable increase in the num-
ber of applications filed since the last list 
was published in December, 1944. 

Wanted 
ENGINEERS 
Radio 

Electrical 

Electronic 

* Mechanical 

* Factory Planning 

Materials Handling 

Manufacturing Planning 

Work in connection with the manufacture of 

a wide variety of new and advanced types 

of communications equipment and special 

electronic products. 

Apply (or write), giving 

full qualifications, to: 

R.L.D., EMPLOYMENT DEPT. 

Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 

* Also: CAL 

Locust Street, Haverhill, Mass. 

Applicants must comply with WMC regulations 

SHOULD TELEVISION 

STATIONS BE LICENSED 

FOR SOUND 

BROADCASTING? 

The significant aspects of 

this important question will 

be discussed in the May 

issue of FM AND TELEVISION. 

This article should be read 

by all radio engineers and 

executives. 

DON'T MISS IT IN THE 

MAY ISSUE OF 

FM AND TELEVISION 
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FM LINKS WIRE SYSTEMS 
(CONTINUED FROM PAGE 31 ) 

trol and power cables, connect the wire 
lines to the radio equipment, start the 
portable gasoline driven generator. and 
the station is ready to go on the air. 

Postwar Possibilities * The FM radio link is 
just one of many wartime developments 
that are expected to find considerable ap-
plication after the war. When disasters 
strike and wire lines are down, link equip-
ment will be transported into the stricken 
areas to provide communication to the 
outside. It will be possible to serve remote 
or isolated areas where it has been hereto-
fore impractical or impossible to reach 
them with wire lines. When temporary 
construction or development projects 
create a sudden demand for additional 
telephone facilities, radio will be used to 
supplement existing wire lines until addi-
tional lines can be built or the traffic load . 
dies down. 

In all its phases. the design. develop-
ment. and application of the radio link 
system have shown American ingenuity 
at work. 
_ 

LOWER TELEVISION CHANNELS 
(CONTINUED FROM PAGE 26) 

. receiving sets made under prewar stand-
ards should not be sold or that the present 
television should be closed down. In its 
proposal made in April, 1944 for the new 
and better television — a proposal that 
the interval of delay be minimized and 
the new and better television achieved as 
quickly as possible, Columbia said: 

"If, on the other hand, the interval is 
shortened to the utmost by a concert of 
purpose and effort between Government 
and industry — if pictures on the new awl 
higher standards can be demonstrated in 
a year — if receiving sets can roll off tin 
line in another year — then the public 
should be told, and told fully. 
"Under such a plan, present broad-

casters could continue broadcasting on the 
low standards until the high standards 
are ready. They could close down the old 
transmitters when they open up the new. 
Families which can afford receiving sets 
which may be useless in a year or two 
could be encouraged to buy. with full knowl-
edge of the probably impending change." 

Columbia's position remains unchanged. 
If the public is to be encouraged to buy 
television sets made on the old standards. 
and if broadcasters are to be encouraged 
to invest in transmitters and studio equip-
ment and to operate stations under the 
old standards — then, in each case, the 
public and the broadcasters should have 
full knowledge of the probable temporary 
nature of their investment. 
As the need for keeping the public 

fully informed is self-evident, it may be 
appropriate to point out the problem from 

(CONCLUDED ON PAGE 86) 

They Save Power, Last Longer, 
Have Wider Voltage Range! 

(DRAKE Patented NEON Assem-
blies raise miniature jewel 
lighting to new heights of econ-

omy and efficiency! Power consumption 
is only 1/25 watt . .. length of life 3000 
hours . . . voltage range 105 to 125 
volts! No. 50N offers a 1/2" smooth, clear 
jewel. Red glass jewel also available. 
The No. 51N without jewel applies 
where 180° visibility 
is desired. These pop-
ular patented Drake 
Assemblies are shipped 
complete with built-in 
Resistors and NE51 
Neon Lamps. 

Drake Patented features have been widely ihh, 
copied. Get the original.. . specify "DRAKE." 

Socket and Jewel Light Assemblies 

DRAKE MANUFACTURING CO. 
1713 WEST HUBBARD ST., CHICAGO 22, U.S.A. 

Concentric Transmission Line 

tit Steutaleld pyceiceet 
Se.tee .193 

• Ten years of experience in build-
ing concentric transmission line 
and associated impedance match-
ing equipment assures you highest 
quality and workmanship. 

Doolittle lines are made in sev-
en standard sizes. Each line uses 
seamless copper tubing for the 
outer and inner conductor, except 
Types C-1 and C-6 which use solid 
inner conductors. The insulating 
heads are made of low loss cera-
mic— impervious to moisture— 
spaced and fastened securely for 
maintaining proper electrical and 
mechanical characteristics. 

QjlCK DELIVERY 
On All Standard 

Sizes 1: pon 

Suitable Priority 

Carefully designed fittings and 
accessories for any requirements 
are also available. 

Special sizes are made to order. 
For engineering information con-
cerning installation and use, feel 
free to consult our engineering staff. 

WRITE 

FOR 

CATALOG 

AND 

PRICES 

RADIO, INC. 
Builders of Precision Communications Equipment 

7421 SOUTH LOOMIS BLVD., CHICAGO 36, ILLINOIS 
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Ten thousand different 

radio and electronic parts immediately 

available on priorities 

Trained expeditors select 

and ship same day your order 

is received 

E E EU 
Known since 1922 as reliable 

jobbers, wholesalers and manufacture's of 

rodio and electronic equipment 

100 Sixth Ase. Dept. F-4 New York 13, N. Y. 

Boston, Mass. Newark. N. J. 

World's largest Radio Supply House 

......... 

Originators and 

Peacetime Marketers 

of the celebrated 

L fakelle Radio 
Write today for our bargain 

flyers and special bulletins 

LOWER TELEVISION CHANNELS 
(CONTINUED FROM PAGE 85) 

the standpoint of broadcasters with limited 
financial resources. Such broadcasters may 
invest substantial sums in the construc-
tion and operation of low-definition tele-
vision stations, without full knowledge of 
the probable change-over to the new 
system. If, at the time of such change-
over, they desire to continue as television 
broadcasters they will be faced with the 
alternative of continuing with an out-
moded system or of junking their invest-
ment and rebuilding their audiences after 
investing in new equipment. This addi-
tional burden will occur at a time when 
their television operating expenses will 
largely exceed their television income. 
From the standpoint of the advancement 
of a permanent television service, such 
a result — if these broadcasters are num-
bered in scores — can have as serious an 
effect as would the smaller individual 
losses of set purchasers — numbered in 
tens of thousando or even hundreds of 
thousands. 

DETAILS OF STATION WRGB 
(CONTINUED FROM PAGE 43) 

tours for the WRGB transmitter using the 
antenna shown in Fig. 32, and a peak 
power of 40 kw. As can be seen from Fig. 
33, the 5,000 microvolt-per-meter contour 
includes practically all of the metropolitan 
area of Schenectady, Albany and Troy. 
The 500 microvolt-per-meter contour in-
cludes such widely separated points as 
Hudson's Falls, N. Y., Bennington, Vt., 
and Williamstown, Mass. Field strength 
measurements of VVRGB's coverage were 
started before the war, but pressure of 
war work has prevented completion of the 
survey. As soon as manpower can be made 
available, this survey will be completed. 
Spot checks of signal strength indicate 
that practically all of the metropolitan 
area in the capital district is adequately 
served. 

The Audio System * Fig. 34 gives a block 
diagram of the audio transmitter system. 
The sound signals from the studio are 
picked up on a frequency of 167.75 mc. by 
a vertical coaxial dipole antenna mounted 
on a 60 ft. pole at the rear of the transmit-
ter building. The radio-frequency energy 
is carried from the antenna to the receiver 
by means of a small coaxial transmission 
line. Here it is fed into a high-frequency 
converter unit shown in the lower right 
corner of the block diagram, Fig. 34. As 
the diagram shows, the high-frequency 
converter feeds directly into a GE type 
JFM-90 FM translator which has been 
modified for this use. The output of the 
translator is connected to a limiter-ampli-
fier which feeds directly into the 50-watt 
FM exciter unit of the main audio trans-
mitter. 

(CONCLUDED ON PAGE 87) 

Put this RELAY to work 

with ELECTRONIC TUBES 

However, mercury-
plunger relays by 
H-B Electric are not 
limited to tube ap-
plications but may 
be used for practi-
cally any timing, 
load or control cir-
cuit. They are avail-
able for a-c up to 
440 volts and for d-c 
up to 250 volts, with 
contact capacities as 
high as 30 amperes. 
All have hermeti-
cally sealed mercury-
to-mercury contacts 
which are positive, 

chatterless and noiseless, with no exposed 
arc. Unique crown-shaped wire guide 
holds plunger straight and friction-free. 
A faster, cleaner break results. Service 
life is prolonged. Get quotation on your 
requirements. 

H-B ELECTRIC COMPANY 
6128 No. 21st Street • Philadelphia 38, Pa. 

1601 MILWAUKEE AVE. CABLE: GENEMOTOIL 

CARTER. • well known nerne I,, redie for ever twenty ye... 

'aittr'ully providing dependable, 

dent service in Va'cling zomrnunications 

equipment all over the globe. Send 

today for the latest catalogue of 

Dynamotprs, Converters, Permanent 

Magnet Hand Generators, and May-
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IT'S 
WIRCHRRGER 
TOWERS 

foRmerPoticrewo 
ANDFM SYSTEMS 
For their outstanding Radio 
Communication System, the 
New Jersey State Police use 

Wincharger Towers exclu-
sively as supports for F-M 
Antennas. They and hun-
dreds of other stations in 
all types of broadcasting 
know that they depend on 
Wincharger for ---

* Strong, Clear Signals 

* Low Initial Cost 

* Pleasing Appearance 

* Low Maintenance 
Immediate deliveries on suit-
able priorities. Write or wire 

for full information. 

ANTENNA TOWERS 
and VERTICAL RADIATORS 

BONDS 
FOR 

DETAILS OF STATION WRGB 
(CONTINUED FROM PAGE 86) 

The 50-watt exciter is an adaptation of 
the standard exciter used with the GE lint. 
of FM transmitters, and is shown in the 
block diagram Fig. 34. The audio trans-
mitter is straightforward ill design, with 
four power-amplifier stages used to raise 
t lie 50-watt output of the exciter to 20 kw. 
;it an operating frequency of 71.75 me. 
Tile exciter, power-amplifier. and power 
supply of the audio transmitter are showit 
at the left of Fig. 29. 

FIG. 35. TELEVISION SOUND TRANSMIT-

TING ANTENNA AT MAIN STATION 

A 60-ft. pole located adjacent to the 
transmitter building supports the televi-
sion sound transmitting antenna. The an-
tenna itself, Fig. 35, consists of 8 quarter-
wave elements arranged in a cube and is 
designed to operate at a frequency of 
71.75 mc. After the war, it is expected 
that this antenna will be replaced with a 
multiple — bay circular, or " do-nut" an-
tenna mounted on a tower with the picture 
transmitting antenna. 

'rite television transmitter at WRGB is 
the most powerful ever built, and has pro-
vided the practical experience which will 
be represented in commercial installations 
for various organizations now preparing 
to enter the television field in the imme-
diate postwar period. 
Another article in this series will appear 
in a forthcoming issue. 

Check These Exclusive 

KWIKHEAT 

SOLDERING 

IRONAdv........ 

* SAVES TIPS 

* SAVES TIME 

* SAVES EFFORT 

* SAVES WEIGHT 

* SAVES CURRENT 

* SAVES THE IRON 

HOT IN 90 SECONDS 

READY FOR USE..! 

Kwikheat's built.:n thermostat main-

tains proper, even heat for mast en. 

cient, economical operatior. Can't 

overheat saves tips ... requires 

less retinning. Powerful, 225 watts, 

yet light weight ( 14 oz.), wel ,•bal-

anced with cool, protecting handle. 

Choice of 1:"-'-" 0, 1, 2 or 3 tip. 511.00 

April 1945 — formerly FM RADIO-ELECTRONICS 87 



MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 



FM - - - The New Teacher 

REL is proud to be a contributor to the ad-
vancement of education by FM radio. 

The record of reliability that can be expected 
from the use of the Armstrong Phase Shift 
System of Modulation is borne out by these 
performance figures of WBOE: 

Frequency: 42,500 kilocycles 
Input to final amplifier: 1,666 watts 

Antenna output: 1,000 watts 
Total hours operation to date: 5,139 

Percent operating time to outages: 99.592% 
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ONE SERVICE to ANOTHER 

c/ink 

PORTABLE 
EQUIPMENT 

FM and AM 

.....(RADIO communications — long established as the •' strong right arm" 

of PoIrce Departments throughout America — will play an increas-

ingly important role in Fire Department operation in the future. 

Fire officials, seeking guidance as to the type of radio equip-

ment to adopt, can well "take a leaf" from the book of 

associates in police work who have found that Link Radio 

Communications Equipment is engineered, designed and built 

to meet the needs of the exacting emergency services. 

LinK Equipment is already on the job and making 

good for many Fire Departments, includ ng the 

world's largest in New York City. Fire Departments 

will join Police users, also forestry, railway, public 

utility, government and others who have mcde Link 

FM the preferred radio Communication Equipment 

— preferred because of proven performance. 

Type 695B—AM Pock Set 

ENGINEER • MANUFACTIJRER 

CHelsea 2-1 100 

PREFERRED qile RADIO 
Fred M. Link COMMUNICATION EQUIPMENT 
125 WEST 17th STREET 

MANUFACTURED UNDIER LICENSE OF THE 
NEW YORK I I, N. Y. ARMSTRONG PHASE SHIFT MODULATION PATENTS 




