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Facts, figures and "television know-how" are 

needed when considering this important ques-

tion. Du Mont is qualified to help you find the 

answer. Du Mont has marched in the forefront 

of radio and electronic progress for the past 15 

years. Du Mont has contributed importantly to 

television broadcasting and receiving equipment 

design. Du Mont has built more television sta-

tions than any other company. Du Mont has 

operated its own Station WABD and commer-
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WHEN CAN 

TELEVISION TURN A PROFIT? 

cially programmed its telecasting time since 1942. 

From this deep reservoir of television expe-

rience, Du Mont has drawn a pattern which 

you can use to plan your television future. This 

pattern is presented in detail in our new booklet, 

-The Economics of Television." This booklet 

sharpens but one axe—the tested superiority of 

Du Mont station equipment. It is another im-

portant Du Mont contribution to the develop-

ment of a great new medium. Please request this 

booklet on your firm letterhead. 



THE HRO-5TA 
Your old friend, the HRO, has seen active service all over the 

world with the armed forces of the United States and our allies. 

Much has been learned, and the HRO has emerged from its trial 

by fire an even better receiver than the superb receiver you 

knew before the War. 

The HRO-5TA (table model) and the HRO-5RA (rack mounting) 

are new receivers incorporating design improvements based on 

field reports from all over the world. They are superb performers 

of extreme reliability. 

The new National catalogue lists the new 

HRO-5A receivers and their accessories to-

gether with a versat;le group of parts you will 

need in your new rig. Ask your 

dealer for a copy. 

- 
\. 

NAL COMPANY, INC. 
ALDEN, MASSACHUSETTS, U.S.A. 

MALDEN 

MELROSE 

**** 

January 1946 — formerly FM RAmo-ELE(TRoNics 1 



Complete Matched 
FM and AM 

RADIO COMMUNICATION EQUIPMENT 

erfieteeted awe eale de, 

FREQUENCY MONITORS (FM and AM) 

Direct reading. No charts or complicated 
calculations necessary. Models avail-
able for 110Volt A.C. or battery operated 
portable use. Meet FCC requirements. 

MOBILE EQUIPMENT (FM and AM) 

Models up to 60 watts output. Crystal 
controlled. Complete with Transmitter, 

Receiver, Power Supply and all Ac-

cess ories. 

CONCENTRIC TRANSMISSION LINE 

Sizes available from 1/4" to 3" diameter. 
Seamless copper tubing with wide variety 

of sealed terminals for any application. 
• STATION ANTENNAE of various types 

available to suit your requirements. 

IMF TELLS. Equipment engineered and built by 

DOOLITTLE years ago still serves today ... 24 hours a 
day ... without interruption. 

That's because DOOLITTLE pioneering work back in 
the days of emergency radio's infancy was basically sound. 

When war came, DOOLITTLE engineering and pro-

duction facilities were enlisted for the Naval Aircraft 
Factory and the Bureau of Aeronautics. 

Turn all this experience to your advantage. Build the 

success of your emergency forces around FM or AM equip-

ment completely engineered, built 

and matched by DOOLITTLE. 

With such equipment in your 

service .. . many benefits are 
yours today ... and will still he 
yours years from now! 

A FEW OF THE MANY ADVANTAGES 

Low Power Consumption • Maxi-
mum Coverage • Latest Electrical 
and Mechanical Design • Compact 
Easy to Install • Simple to Service 

Proved Reliability 

STATbON TRANSMITTERS (FM and AM) 

18 available models. Power output up to 

1000 tiV 011S. Assure maximum efficiency, 
absolute reliability and economical main-
tenance. • Station Receivers, Control Units 

and Accessories to meet your needs. 

RADIO, IN C. 
7421 S. LOOMIS BLVD., CHICAGO 36, ILL. 

Builders of Precision Radio Communication Equipment 
for Police, Fire, Government, Forestry, Railroad, Public 

Utility and other emergency services. 

2 .\NI) TI.:1.1.:VIS1()\ 
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AND 
(OM TELEVISION THIS MONTH'S COVER 

I /11 MONT LABORATORIES % III SII4/11 
have a Ides ision transmitter op-
erating With -the antenna show n on 
this morith's cover. The 90-ft. 
mast, N. eighhig nearly 3 tons, has 
been erected on the roof of V1 ash-
ington's Hotel Harrington. The 
main of seamless steel 
tubing lb ins. in diameter, while 
the top mast taper- from 6 to 

ing. Designers Fellheimer and 
Wagner, 1.f New York, provided 
means for I.', du-log the top mast to 
facilitate timing and inspertim.. 
A crane tt a- -et up on the llotel lo 
raise the ena-t 232 ri. to the roof. 
DIIFIllg peri Merl I al Opera 

station call letters will lie V1 3 11 T. 

BLAW-KNOX 
WILI. DESIGN, FABRICATE 

AND ERECT ' OUR 

ANTENNA TOWERS 

Station Engineers take a load 
off their shoulders when their 
antenna problem is turned 
over to Blaw-Knox. 

Thousands of installations, 
ranging from 66 ft. to 1000 
ft., are ample proof that you 
can rely on Blaw-Knox for 
complete responsibility in 
the fabrication and erection 
of complete antenna systems. 

BLAW-KNIOX DIVISION 
of Blaw-Knox Company 

2046 FARMERS BANK BUILDING 

PITTSBURGH, PA. 

VERTICAL 
RADIATORS 

Entered as second-class matter, August 22, 1945, at the Post Office, Crest Itturington, Mass., under the .4,,t of March 3, 
1879. Additional entry at the Post Office, Concord, N. H. Printed in the II. S. A. 3 
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CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 WEST ADDISON STREET 

CHICAGO, 18 ‘:P• 

ee9Se> 
letseettl 

1. FCC HEARING ON 
LOWER FM BAND 

-2. FM ALLOCATION PLAN 

Just as we are dosing this issue, word 
Iu has been recel ved that, in response to 
a petition filed by Zenith Radio Corpora-
tion, the FCC will hold a hearing January 
18th to consider the possible retention of 
he 42- to 50-tue. band for FM broad-

ea-it ing. 
ishis was not unexpected. FCC advisers 

who insisted that FM must move to 80 
tile, justified their stand on the basis of the 
necessity for providing rural FM cover-
age. Now, the Commissioners realize that 
they were misled, for the contentions of 
those who spoke with the authority of 
personal knowledge and experience are 
being confirmed. I " pper band FM cannot 
deliver the rural coverage that Mr. Nor-
ton read from his curves. Perhaps that is 
the reason why NI r. Norton is no longer at 
the FCC. 
The notice of the new hearing, dated 

January 3, 1946, reads: 

FEDERAL CONIMUNICATIONS COMMISSION 
WASHINGTON, D. C. 

The Commission having under consid-
eration a petition filed by Zenith Radio 
Corporation on January 2, 1946, request-
ing that the band 42 megacycles to 50 
megacycles be assigned for FM broad-
casting in addition to the assignment al-
ready made to FM in the 88 to 108 mega-
(le band. 
IT IS ORDERED, This 3rd day of 

January. 1946, that a hearing on said pe-
tition be held before the Commission en 
balle at 10:00 A.M., on January 18, 1946, 
On the following issues: 

1. Whether the band 42 megacycles to 
50 megacycles, or any part of it, should be 
made available for FM broadcasting in 
addition to the assignment already made 
to FM in the 88 to 108 megacycle band. 

2. If any portion of such band is made 
available for FM broadcasting, whether 
.neli frequencies should be available for 
Non-Commercial Educational, Commu-
nity, Metropolitan and Rural FM stations 
or only for Rural FM stations and whether 
such frequencies should be available for 
FM stations in the entire United States 
or only in Area II. 

3. To obtain information concerning 
the additional cost of FM receivers if the 
band 42 megacycles to 50 megacycles or 

(CONTINUED ON PAGE 70) 
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Clocks with tiny crystal hearts 

that peat 100,000 times ci second 

CRYSTAL HEARTS beat time in Bell Tele-
phone Laboratories, and serve as stand-
ards in its electronics research. Four 
crystal clocks, without pendulums or 
escapements, throb their successive 
cycles without varying by as much as a 
second a year. 

Precise time measurements may seem 
a far cry from Bell System telephone 
research. but time is a measure of 
frequency, and frequency is the foun-
dation of modern communication, 
whether by land lines, cable, or radio. 

These clocks are electronic de‘ ices 
developed by Bell Laboratories, and 
refined over years of research. Their 
energy is supplied through vacuum 
tubes, but the accurate timing, the con-
trolling heart of the clock, is provided 
by a quartz crystal plate about the size 
of a postage stamp. 

These crystal plates vibrate 100,000 
times a second, but their contraction 
and expansion is submicroscopically 
small—less than a hundred-thousandth 
of an inch. They are in sealed boxes 

to a% oid any ariation in atmospheric 
pressure, and their temperatures are 
controlled to a limit as small as a 
hundredth of a degree. 

Bell Laboratories was one of the first 
to explore the possibilities of quartz in 
electrical communication, and its re-
searches over many years enabled it to 
meet the need for precise crystals when 
war came. The same character of re-
search is helping to bring ever better 
and more economical telephone service 
to the American people. 

BELL TELEPHONE LABORATORIES Exploring and inventing, devising and 

perfecting for continued improvements and economies in telephone service. 

January 1946 - formerly FM RA ino-ELEurnoNics 5 



eeeAstatic Cartridges 
Improve Phonograph Reproduction 

IlNTENDED for use with both automatic record changers and manually operated equipment, 

these new Astatic Cartridges, in M LP and L-70 Series, 

assure a degree of fidelity heretofore unparalleled in the 

reproduction of recorded sound. All new Astatic Phono-

graph Pickup Arms will include these finer Cartridges. 

L-70 Series Cartridges 

are of the replaceable 

needle type, are designed 

with streamlined hous-

ing, high output voltage 
and low needle pressure. 

"You'll HEAR MORE 
from Astatic" 

NILP Series Cartridges are of the 

permanent or fixed stylus type and 

are engineered to operate at one-ounce 

pressure, with increased vertical com-

pliance. higher output voltage and re-

duced needle talk. 
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THE EYES OF THE 

RADIO INDUSTRY 

ARE ON ZENITH! 

Yes, everybody has been watching and waiting to 

see what Zenith will do. And this is the month 

the big news breaks. This month Zenith dealers all 

over Americo will see for themselves that 

the new 1946 Zeniths are 

BRAND NEW CLEAR THE! 
Here's the announcement the entire radio 

• 
industry—and millions of radio ttuyers all 

over America—have been waitingt.to hear: 

"The new Zenith radios will be anhounced 

this month." 

And what a load of thrills youill get 

when you first inspect these sensational 

new radios. There's not a "warmed over" 

or "tricked up" model in the lot —evlery 

one reflects the very latest innovatióvs 

in styling, engineering and features. \ 

YOU'LL SEE THE NEW 

Here are the radios you've been wait-

ing for— completely new radios with new 

beauty, new circuits, new dials, new 

performance, new features. Radios that 

all America will approve and buy in record-

breaking numbers. Your distributor will 

advise you when he will show you this 

great new Zenith line. 

ZENITH RADIO CORPORATION 

6001 W. Dickens Avenue • Chicago, Illinois 

IN ONLY A FEW DAYS 

January 1946 — formerly FM RADIO-ELECTRONICS 7 



PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 

e News About 
Small Speakers 

Permoflux leads again with the devel-
opment of a new permanent magnet 
dynamic speaker providing mnximurn 
performance with minimum magnet 
weight. 

With less than a ounce Alnico Fivo 
magnet weight, Permoflux now achieves 
performance only obtainable before by 
using a much heavier Alnico Five magnet. 

Setting a new standard for speakers up 
to 6", this new Jnit is particularly adapt-
able to portables and farm radios— in 
fact to all receivers, battery or power 
line operated, wherever weight is 
an important factor. 

PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 

ese-sliotcse 

Garrard: Distributors are being appointed 
for Garrard record changers, now avail-
able again in the IT. S., by Garrard Sales 
Corp., 401 Broadway, New York 13, N. Y. 

G.E.: New sales manager of industrial and 
transmitter tubes is J. E. Nelson. He will 
make his headquarters at Schenectady. 

Hallicrafters: Has appointed Jack F. McKin-
ney of Dallas as southwestern regional 
sales manager of its Echophone home 
radio division. Robert H. Campbell has 
joined the Company in the same capacity 
for the midwest territory. 

Raytheon: General sales manager of the 
receiving tube division is L. R. O'Brien, 
formerly director of sales for Ken-Rad. He 
will make his headquarters at Raytheon's 
Chicago office, 445 Lake Shore Drive. 

Measurements: Frank M. Murphy has opened 
a Chicago office at 21 E. Van Buren 
Street. where he will operate as sales rep-
resentative for Measurements Corpora-
tion. 

Farnsworth: Has moved its Chicago dis-
tributing branch from .540 N. Michigan 
Avenue to new offices and diosvrooms in 
the American Furniture Mart. 666 Lake 
Shore Drive. E. J. Hendrickson is manager 
of this branch. 

Eitel- McCullough: Tim Coakley of Boston has 
been appointed Eimac sales and engineer-
ing representative for the New England 
states. 

Radio Receptor: New Washington and gov-
ernment representative for Radio Re-
ceptor is F. G. Harlow, formerly sales 
engineer for Westinghouse. 

Hollywood: Ernest V. Roberts is back at 
F iv & Roberts, manufacturers' repre-
sentatives at 6406 Sunset, Boulevard, 
after four years divided between the 
R.A.F. and serving as a 1st Lieutenant of 
the Marines. 

PhiiCO: The name of Philco Radio & Tele-
vision Corporation, wholly-owned sub-
sidiary handling distribution of Philco 
products in the U. S.. has been changed to 
Piffle° Products Incorporated. 

Harry B. Segar: Of Buffalo, N. Y., passed 
away on N ovember 22nd. He was the very 
successful and popular representative of 
Amphenol, Jensen, and I.R.C. 

8 FM AND TELEVISION 
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Using High Impact Fatigue Strength, Wear Resistance 

 v 

ts.  

HIGH DIELECTRIC 

STRENGTH 

10Y4 MOISTURE ABEORPTION 

CORROSION RESISTANCE 

IMPACT STRENGTH 

STABLE OVER A 

WIDE TEMPERATURE RANCE 

TENSILE STRENGTH 

FLEXURAL STRENGTH 

MANY MORE PRJPERTIES-COMBIN:LI 

THE BREAKER ARM is an important 
part in any automotive ignition system. 

Synthane for this application is a good exam-
ple of using plastics where plastics belong. 

Synthane qualifies here because of its high 
resistance to impact fatigue, excellent wearing 

qualities, and insulating characteristics. 
For these reasons, or possibly others, 

small Synthane may be just what you need in your 
product. It's easy to find out, and almost always 
better to find out before you design. 

Perhaps we can help you fit plastics into 
your job, and furnish you the necessary mate-
rials or the complete part ready to install. 
In any event, don't hesitate to call on us. 

And write for the complete Synthane catalog. 

SYNTHANE CORPORATION • OAKS • PENNSYLVANIA 

SYNIIIANE 
 sl r-

STNTHANE TECHNICAL PLASTICS • DESIGN • MATERIALS • FABRICATION • SHEETS • RODS • TUBES • FABRICATED PARIS • MOLDEO LAMINATEO • MOLDED MACERATED 



HOW TO BRIDGE THIS GAP 

H
ERE, on the "banks" of '45 are a handful of the 

thousands of products stranded by the flood 

waters of the war in '41. All of them were applications 

making use of our type of plastics—Synthane. You are 

probably taking up where you left off or going into 

new lines of manufacture. 

If you are a little rusty on the pre-war part Synthane 

might have played in your product, or need assistance 

in designing for the use of Synthane in new or improved 

products, send for our complete catalog, or ask for 

our help now. 

SYNTHANE CORPORATION, OAKS, PENNA. 

Gentlemen: 

Please send me without obligation the complete catalog of 

Synthane technical plastics. 

NAME 

COMPANY 

ADDRESS 

CITY ZONE STATE 

VALLEY FORGE 
NORRISTOWN 

SYNIfIAN_j 

Representatives in All Principal Cities 

PLAN YOUR PRESENT AND FUTURE WITH STNTHANE TECHAICAL PLASTICS • SHEETS 

RODS • TUBES • FABRICATED PARTS • MOLDED LAMINATED • NIOLDED MACERATED 



SILVAXIA XEWS 
ELECTRONIC EQUIPMENT EDITION 

JAN. Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946 

NEW T-3 TUBE FILLS NEED FOR SMALLER 
UNIT IN TINY BROADCAST RECEIVERS 

For any further details, or questions you may want answered 
about this tiny, sturdy vacuum tube, do not hesitate to 
write or call Sylvania Electric Products Inc., Emporium. Pa. 

Commercial Version of 
Proximity Fuze Tube 

Is Rugged, Has Long Life 

Following Sylvania Electric's recent an-
nouncement about the sensationally small 
vacuum tube—originally developed for the 
now-famous proximity fuze transceiver— 
have come many inquiries concerning this 
super-midget. 

SET MAKERS ESPECIALLY INTERESTED 

Since the commercial version of the "war-
baby" is being produced, many set manufac-
turers are extremely interested in its qualities 
— with a view toward making radios about 
the size of the average wallet or package of 
cigarettes, miniature walkie-talkie sets and 
other units. 

This new tube, then, is being made in a 
low-drain filament type and is able to oper-
ate at 1.25 volts. This takes advantage of a 
new, small battery developed during the war 
which, of course, is a further aid in the man-
ufacture of remarkably small radio sets. 

WILL BE AVAILABLE FOR ALL TYPES 

Future designs of this versatile tube can 
be incorporated in radios ranging in size 
from tiny pocket sets up to deluxe receivérs. 
It has a life of hundreds of hours, is rugged 
and exceptionally adaptable to operation at 
high frequencies. 

SYLVANIAVTLEETRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS, FIXTURES, VIIRIN3 DEVICES; ELECTRIC LIGHT BULBS 
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THE tue 
SPERRY iNicro/Me 

4 As a reading glass aids visual search, so MICROLINE test and 
measurement equipment provides 

means for making all measurements 

at microwave frequencies. 

Sperry announces a comprehen-

sive line of microwave test and 
measurement equipment for labora-

tory and field use. The new line... 
the MICROLINE...18 the outgrowth of 
years of research and experience in 

modern microwave techniques be-

ginning with the development of 

the Klystron. 

Write our Special Electronics I)( 
partment for further information. 

Visit the Sperry hooth ot the 

Available now: 

WAVEMETERS • WATTMETERS 

BARRETTER ELEMENTS 
AND MOUNTS 

DIRECTIONAL COU ERs 

KLYSTRON SIGNAL S URCES 

STANDING WAVE DET CTORS 

ATTENUATORS 

IMPEDANCE MATC INC 
EQUIPMENT 

WAVEGUIDE AND C XIAL 
COMPONENTS 

I. R. E. Convention 

SPERRY GYROSCOPE COMPANY, INC. GREAT NECK. N. Y. 

gliceition Me .99Iteeey Waytextereooi 

.TRADE MARK 

LOS ANGELES • SAN FRANCISCO • SEATTLE • NEW ORLEANS 

CLEVELAND • BROOKLYN • HONOLULU 

10 FM AND TELEVISION 



BIRD MODEL 63-A WATTMETER AND 
WIDE- BAND LINE TERMINATION 

oie a Ir rn 111 

10 TO 1500 MEG LES 

Developed and proven under stress of war, this instrument is espe-

cially suited to equipment having 50-ohm coaxial transmission 

circuits. Solving the dual problem of power measurement and line 

termination, this constant impedance instrument supplies meter 

recdings thru thermocouples while dissipating the r-f energy in 

on ing s artificial antenna. Power ronge 1 to 500 watts. 

A SELECTOR SWITCH FOR COAXIAL CIRCUITS 
This new switch was developed for airborne radar antenna switch-

ing. A 50-ohm device, it maintains a constant characteristic im-

pedance. To retain LOW standing wave ratios and secure maximum 

transfer of r-f energy, specify "Coaxwitch' . Available now, in two 

models; Model 74 for single coaxial circuits; Model 72-2 for handling 

two coaxial circuits simultaneously. 

Write for Catalog Pages 

FORMERLY BIRD BIRD ENGINEERING COMPANY 

Tøe ctatc evz &zeal 7teutimagaeur. 
1800 EAST 38th STREET • CLEVELAND 14, OHIO 
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"I can even recognize your voice!" 

eadet A mobile FM receiver with a NATURAL voice quality 

... the FM-39X, by KAAR! 
Here is the FM receiver that users of emergency 
communications have waited for so long! A re-
ceiver that brings in the low as well as the high 
tones, rounding out the voice so that you can 
readily recognize who is speaking! 
The FM-39X is a fitting companion for the re-

markable 50 and 100 watt INSTANT-HEATING 
KAAR FM mobile transmitters which were re-
cently announced. The over-all voice quality 
through the KAAR transmitter and receiver is 

such a distinct improvement that it will be a rev-
elation to anyone who has had previous experi-
ence with FM radiotelephones. In fact, decidedly 
finer voice quality is obtained even when this 

new receiver is used with other makes of FM 
transmitters. 
The receiver has two r. f. stages instead of the 

usual one, resulting in better signal-to-noise ratio 
and greater discrimination against spurious sig-
nals. For full details, write for Bulletin 24-45. 

Export Agent::: FRAZAP. AND HANSEN, 301 Clay St., San Francisco, Calif. 

Engineered by the Pioneers of a rialle FM and A M transmitters 
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AC RADIO SERVICE 

Here's 
where 
your 
profits 
start! 

Right on your door, every visitor will see this smart, modern decal — 
and know your shop is operated by Bonded Electronic Technicians. 
Here, where your profits start, your doorway becomes a sales-aid. 

And this is only the beginning. Wall banners, displays, job record 
cards—the Raytheon Bonded Electronic Technician will have plenty 
of these to help build a substantial, money-making radio service 
business. See your Raytheon distributor today. Find out how you can 
qualify to become a Bonded Electronic Technician. Join the practical, 

responsible business men known to their communities as Bonded 
Electronic Technicians. 

Another reason why it pays to qualify as a Raytheon 
Bonded Electronic Technic;an. 

ece/4~e in Ue€146nie4 
RADIO RECEIVING TUBE DIVISION 

NEWRON, MASS. • NEW YORK • CHICAGO 
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STATI -ON EQUIPMENTS TRANSMITTERS 



CONTROL ROOM 

HEADPHONES ANNOUNCE 

MICROPHONE 
TALK- BACK 

LOUDSPEAKER TRANSCRIPTION MACHINES 

O. • 

"ON-AIR" LIGHT 

2 OUTGOING CIRCUITS 

TO "ST," LINES, OR 

TRANSMITTER 

The new G-E two- studio Consolette is a compact, 
flexible and economical speech input equipment 
designed to meet the needs of every station, 
FM or AM. 

A Partial Ls, of the Features that make he G-E 
Consolette cn In sortant Part of Every Station, 
FM or AM: 

• Contains all ompliflers anc controls for complete 
operation of 2 studios, announce booth, turn-
tables, ana remote lines.' 

• Input connections for 8 studio microphones, 2 an-
nounce microphones, talkback microphone, 8 re-
mote lines ( including network), 2 transcription 
turntables, and 4 special cue input circuits. 

• Output connections for 2 outgoing lines, 4 loud-
speakers, 4 sets of "on-air" and "rehearsal" 
lights, a-id headphones. 

• 4 pre- amplifiers provide simultaneous operation 
of 4 microphones. 

e 2 program amplifiers provide extreme flexibility 
in operation and reliability of service. Each am-
Olifler has ndividual gain control and power 
supply. 

e Monitor amplifier with individual power supply is 
also used for talk- back circuit with "over- ride" 
feature. All " interlocking" is built in. 

• Simultaneous facilities for broadcasting and re-
hearsing. 

• Electrical performance to meet FM requirements. 
At normal Dutput level distortion is less than 
1% rms, 50 to 7500 cycles. Response ,s within 

db, 30 to 15,000 cycles. Noise level is 65 db 
Eelow program level. 

• Two-tone, blue- gray cabinet is only 101/2  inches 
high, providing complete visibility over top of 
consolerte. 

Big-Station Studio Control Flexibility 

for Every FM and AM Station 

THE General Electric Consolette provides com-

plete studio control facilities—monitoring, 

cueing, simultaneous broadcasting and rehears-

ing, and over-ride talk-back that operates without 

need for order wires—all at a price any station 

can afford, FM or AM. 

Here is an outstanding control unit that con-

tains all the amplifiers and controls needed for 

complete operation of one studio, two studios, or 

two studios and an announcer's booth—including 

ten microphone inputs. Two program amplifiers 

permit instantaneous switching of the program 

from one amplifier to the other. 

A new improved push-button system and sim-

plified switching gives the G-E Consolette excep-

tional flexibility and new freedom from operating 

errors. Careful arrangement of controls and a 

correctly sloped panel combine full visibility with 

operating ease unmatched by ordinary consolettes. 

A hinged top and a hinged-type chassis mounting 

provide complete accessibility. 

Ask your nearest G-E office for a copy of the 

new brochure that gives complete data on the new 

G-E Consolette, or write: Electronics Department, 

General Electric Company, Schenectady 5, New York. 

FOR EARLIEST POSSIBLE DELIVERY OF YOUR BROADCAST EQUIPMENT, 

PLACE YOUR ORDER NOW. 

Use G-E Electronic Tubes in your station for maximum 

dependability and finer performance. 

ANTENNAS ELECTRONIC TU: OrdE RECEIVERS 

Elegfflible ree ZFROAXAS71/1/6 
FM • TELEVISION • AM 
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The New TEMC 
High Fidelity 

MODEL 230 BCF 88-108 MEGACYCLES 
TEMCO proudly presents this outstanding achievement in FM engineer-

ing—the resul- of 10 years of pioneering in custom-built, superlative 
communication equipment. 

HIGHLIGHTS OF THE TEMCO 250 BCF 
II Normal rated output power 250 
watts. Maximum rated output 
power 375 watts. 

*Continuous monitoring of the car-
rier frequency by a center fre-
quency deviation meter calibrated 
directly in cycles. 

•An exciter unit — heart of the 
transmitter—characterized by tun-
ing simplicity accomplished by em-
ploying only 4 stages to raise the 
primary oscillator frequency to the 
carrier frequency. 

•A new circuit of technically ad-

vanced concept which maintains a 
high degree of center frequency 
stabilization without introduction 
cf distortion. 

*Peak effic ency and great de-
perdabi ity are obtained by the 
use of new miniature V- H-F tubes 
in the exciter. 

• Improved design in the IPA and 
PA stages eliminating tank radia-
tion, feedback, radio frequency 
and high voltage potentials from 
the tank circuits and transmitter 
frame. 

*A limited quantity of the TEMCO Model 250 BCF will be available for 
January delivery. Orders will be filled in rotation as received. ACT NOW. 
Place your order at once. 

NOW ON DISPLAY FOR YOUR INSPECTION. 
Phone or wire for an appointment. 

RADIO COMMUNICATION EQUIPMENT 

TRANSMITTER EQUIPMENT MFG. CO., INC. 
345 Hudson Street, New York 14, N. Y. 



Division of GLOBE-UNION INC., Milwaukee 

PRODUCERS OF 

Ceramic Trimmers 
Bulletin 695 

&he initials "CRI" in 

the Diamond stand for Centrelab 

They are an integral part of the 

Centrolab name, and for more than 

a quarter of a century have repre-

sented the utmost in engineering 

skill and precision ... the height of 

manufacturing perfection. 

Both in original equipment and in 

replacements, the symbol "CRI" is 

the Mark of Quality. 

. . . Always specify Centrolob. 

Ceramic High Voltage Capacitors 
Bulletin 814 

Ceramic High Voltage Capacitors 
Bulletin 814 

Variable Resistors 
Bulletin 697 Tubular Ceramic 

Capacitors 

Bulletins 630 
and 586 

Selector Switches 
Bulletin 722 
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1913. World's first vacuum tube 
repeater, produced by Western 
Electric, made transcontinental 

telephone calls possible. 

1919. Among the earliest P. A. 
amplifiers were these made by 
Western Electric and used at 
Victory Way Celebratioa in New 
York City after World World I. 

1922. First amplifier used gen-

erally in commercial broadcast-
ing. Many of these 8 - type am-
plifiers are still in use. 

1931. Negative feedback princi-
ple introduced by Western Elec-
tric in telephone amplifiers, since 
applied to broadcasting and pub-
lic address equipment. 

1931. Western Electric develop-
ed this first all AC amplifier unit 
which eliminated batteries, 

made equipment more compact. 

1936. One of the twenty 1000-
watt amplifiers used in the 
world's largest commercial pub-

lic address system at Roosevelt 
Raceway on Long Island. 

1944. 25o- watt beachmaster ampli-
fiers, used by the Navy to direct 
landings on Saipan, Iwo Jima, and 
Okinawa. 

AMPLIFIER HISTORY... Made by 

Western Electric 
For more than 30 years,Western Electric has 
made amplifier history. The skill and ability 
that time alone can bring, plus experience 

gained producing highly specialized sound 
equipment for war, mean continued leader-

ship for Western Electric in the years ahead. 

1937. 120-121 type Western 
Electric amplifiers for use in 
the finest audio systems for 
AM and FM transmission. 

Buy Victory Bonds and hold them! 

I 

1942. New and improved battle 
announcing system amplifiers of 
the type that helped save the 
crippled carrier Franklin. 
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Professional Service Directory 

janihy &&4 
AN ORGANIZATION OF 

Qualified Radio Engineers 
DEDICATED TO THE 

SERVICE OF BROADCASTING 

National Press Bldg., Washington, D. C. 

ANDREW CO. 
Consulting Radio Engineers 

363 EAST 75th STREET, CHICAGO 19 

Triangle 4400 

• : : EPHONE BRIDn,EP-j5PE 5,-26EE • 

GARO W. RAY 
Consulting Radio Engineers 

For Standard and FM Services 

991 Broad Street, Suite 9-11 
Bridgeport 3, Conn. 

LABORATORY: Hilltop Drive 
Stratford, Conn.— Phone 7-2465 

.7he 
ROBERT L. KAUFMAN 

ORGANIZATION 

• Construction Supervision (FM-AM). 
Technical Maintenance, and Business Ser. 
vices for Radio Broadcast Stations. 

Mummy Building Washington 4, D. C. 
District 2292 

* * 

BACK NUMBERS OF 
FM AND TELEVISION 
ARE AN ESSENTIAL PART 
OF EVERY ENGINEERING 
REFERENCE LIBRARY 

FOR PRICES, SEE PAGE 56 

* * 

RAYMOND M . W ILMOTTE 

Consulting R,adio Engineer 

PAUL A. DEM ARS 
Associate 

1469 Church St.. N.W., Washington 5, D. C 
Decatur 1234 

MAY & BOND 

CONSULTING RADIO ENGINEERS 

* * * 

1422 F Street, N. W. Wash. 4, D. C. 

Kellogg Building Republic 3984 

Herbert L. Wilson 
and Associates 

CONSULTING RADIO ENGINEERS 

AM—FM Television Facsimile 
NIS Vermont Avenue. N.W. 

Washington 5„ D. C. 
NAtiortsi 3161 

DIXIE B. McKEY 

ROBERT C. SHAW 

CONSULTING 

RADIO ENGINEERS 

1108 16th Street, N. W. Suite 405 

Washington, D. C. MEtropolitan 3604 

FREQUENCY MEASURING 

SERVICE 

Exact Measurements at any time 

RCA COMMUNICATIONS, INC. 
64 Broad Street New York 4, N. Y. 

KLUGE ELECTRONICS CO. 

Commercial and Industrial 

EQUIPMENT 

1031 North Alvarado 
Los Angeles 26, California 

MYRON E. KLUGE EXposition 1742 

lyRANK It.  
'W ENT° SI, 

Consulting Radio Engineerss 

710 14th St. N.W., Wash. 5, D. C. 
NI Etropoli tan 4477 

JOHN J. KEEL 

Consulting Radio Engineers 

Earle Building 

NATIONAL 6513 

Washington 4, D. C. 

MORE RF KILOWATT HOURS 

PER DOLLAR WITH 

F & 0 TRANSMITTING TUBES 

Freeland 8( Olschner Products, Inc. 
611 Baronne Street, New Orleans 13, La 

Raymond 4756 

High Power Tube Specialists Exclusively 

Frequency Measurements 
Highest Accuracy — Anytime 

One of the best equipped monitoring stations 

In the nation 

STANDARD 

MEASURING 8. EQUIPMENT CO 

Phones 877-2652 Enid, 01,1ohori,s 

Since 1939 

Rodio Engineering Consultant, 
Frequency Monitoring 

Commercial Radio Equip. Co. 
International Building • Washington, D. C 
321 E. Gregory Bou'eyord • Kansas City, Mo 

Cross Roads of the World • Hollywood Col I 

eteliom-guib 
SPEECH INPUT EQUIPMENT 

U. S. Recording, Co. 

1121 Vermont Avenue 
Washington 5, D. C. 

District 1640 
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CLAIM STAKING 
Hallicrafters and Very High Frequency 

Based on the facts in the case, Hallicrafters can stake out a 
N'ery strong claim to leadership in the very high frequency 
field. The facts include such things as the Model S-37, FM-

AM receiver for very high frequency work. The Model S-37 
operates from 130 to 210 Mc.—the highest frequency range 
of any general coverage commercial type receiver. 

HALLICRAFTERS NEW 5600,000 HOME NOW UNDER Hallicrafters further supports its claim to domination in 
CONSTRUCTION, the high frequency field with the Model S-36A, FM-AM. 

CW receiver. The 36A operates from 27.8 to 143 Mc., covers 
both old and new FM bands and is the only commercially 
built receiver covering this range. 

Further developments in this direction can soon be revealed— 
adding, further support to flallicrafters claim to continued supremacy 
in the high frequency field. 

• hallicrafters RADIO THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT • CHICAGO 16, U. S A 

"HE I,ALLICRM 
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A GI'S REPORT ON LOWER- BAND FM 
A Veteran Radio Operator's Experience with FM under Battle Conditions 

BY PAUL L. ZENS* 

DEAR Mr. Editor, Your article entitled " Observations 
of an AM Listener" in the November, 
1945 issue of FM AND TELEVISION checks 
with my own experience since I returned to 
the United States. My only complaint 
about what you said is that you didn't put 
enough emphasis on the superior service 
that FM can give radio listeners. 

In fact, for all the FM listening you 
!lave done, you really don't know how 
good FM is, and how much superior it is 
to AM. During the War, there were only 
some fifty FM broadcasting stations in the 
whole U.S.A. In Europe, we had thousands 
of FM transmitters, many times the num-
ber of broadcasting stations there will 
ever be here at home, and in a much 
smaller area. 
As a T t radio operator in a combat 

Infantry division, I listened to FM many 
more hours a day, day in and day out. 
than you ever had time to do. Of course, 
I was trained on CW, but in battle, at 
least everywhere I was, there was no dot-
dash operation. It was too slow, and too 
liable to errors and interference from static 
or other transmitters. 
One of the main reasons the American 

Army moved so fast against the Germans 
was that it had overall information sup-
plied by fast communications. In combat 
teams, that meant radio, and that radio 
meant FM! 
For example: In one Infantry division 

we had a minimum of 81 SCR-300 radios 
operating on 18 frequencies, and more than 
150 sets in the 600 series operating on about 
40 frequencies. These figures are minimum 
approximations. It was a rare day when a 
much larger number of sets was not in use. 
And of course I am referring only to our 
own division. 
Army radios are made sensitive rather 

than selective on the general idea that it 
is better to hear anything at all than to 
hear nothing at all. On the basis of tac-
tical use, the most important radio was 
the SCR-300, the walkie-talkie, used be-
tween battalion HQ and the line com-
panies. This equipment has a range from 
40 to 48 megacycles, the highest frequen-
cies used by the Army in tactical opera-
tions. There was, therefore, ample oppor-
tunity for trouble and vexation arising 
from operational interference. The SCR-
300 was a sensitive and responsive set, 
but I cannot recall a single instance when 
our SCR-300's were made inoperative 
because of transmissions on other net-
works. 
We radio operators at battalion HQ, 

*6 Kenilworth Road, Worcester, Mass. 

working as combat radiomen, gave thanks 
that we did not have to use AM. although 
we did carry one AM set with us. One 
night, up in the Siegfried Line, when we 
needed more equipment than we had, we 
got out the AM set. The loudspeaker 
crackled and roared with static. Twenty 
different stations came in at once with a 
noise like a platoon of tanks. I think we 
heard everybody in Europe on that AM 
receiver. I mean, at the same time. We 
picked up messages in English — both 
American and British variety — French. 
Russian spoken by women operators, and 
sonic German. At least, we heard every-
body except the station we -were trying 
to reach, which was the nearest station. 

It was like being on a party line with 
a lot of shrill-voiced gossips. We never 
did establish contact. There was too much 
static, and too many stations came in on 
the same or adjacent frequencies. The 
Executive Officer finally yelled: "Get that 
set to hell out of here!" It was never used 
again until after V-E Day. In fact, we were 
forbidden to use it. 
I know the war in Europe would have 

lasted longer if we hadn't had FM on our 
side. We were able to shoot fast and effec-
tively because we could get information 
quickly and accurately by voice, on FM. 

Incidentally, it is my conviction that 
the Germans did not hear us, for they did 
not attempt to jam our transmissions, nor 
was there any evidence that our messages 
were intercepted and the information used 
against us. It was all so simple that the 
Army had to surround its radio operation 
with an air of hocus-pocus lest it be seen 
that the cunning of the matter lay in its 
very simplicity. 
We had some relatively simple proced-

ures. Our relay systems were good ex-
amples of what could be done easily to 
handle difficult problems. In Army par-
lance, our relays were nothing more than 
operators whose function it was to trans-
mit messages between two other stations 
which could not reach each other, but 
could talk to a relay operator. 
An incident on the Siegfried Line will 

explain our relay operations. At this time, 
the going was especially rough. The Ger-
mans were shelling our battalion with 
their usual vicious monotony, and one 
company in particular was in an extremely 
dangerous situation. 
The Germans were so well dug in that 

their positions could not be reached ef-
fectively by our artillery. The weather, as 
usual, was too bad for us to get air sup-
port. There was only one weapon we could 
use to help the endangered company— 

the high-flying, straight-dropping mortars. 
The commander of the besieged com-

pany was immediately in front of the 
Germans, but in a poor spot to observe 
the strike of the shells. If he stuck his 
head out of his foxhole, it would likely be 
blown off. The battalion commander, up 
front but off to one side, could see the 
shells burst but lie could not see the 
company. The company itself was too far 
away from battalion HQ to be reached by 
the HQ radio. In this geographically 
complicated battalion setup, it was neces-
sary to arrange a fancy radio and tele-
phone network, and fast. 
I was working at the HQ radio, and at 

my side was the chief gunnery officer of 
the mortar platoon, with his maps and a 
telephone. I gave him the messages from 
up front. He translated them into ord-
nance information and then telephoned 
instructions to the mortar HQ. In turn, 
his orders were sent from the mortar HQ 
to the gun crews by radio. Altogether. the 
network was made tip of two telephones 
and seven radios operating on two fre-
quencies. The battalion CO, the operator 
at the mortar HQ. and I were all relay 
operators. The elapsed time from the 
original request for mortar fire until the 
last round was on its way was '20 minutes. 
and in that time we threw 180 rounds into 
the Jerries. 
This relay operation sounds very sim-

ple, and it was, but only because our FM 
voice communication was so clean and 
clear that, despite the tremendous noise 
around us, we worked as if we were each 
in sound-proofed rooms. Actually, the 
company CO was in a foxhole, the bat-
talion CO was in a parked jeep, and I was 
out in the woods. Our own guns were 
making a terrible racket, German shells 
were bursting around us, and it was rain-
ing very liard. 
A good deal of the talking we did that 

day was in code. We might call the mor-
tars " rain barrels," while ranges and 
positions were given as letters or numbers. 
If we had been forced to spend a long 
time organizing the radio network, or if un-
certain reception had made it necessary to 
ask for repeats to make sure we heard 
the encoded parts correctly, that barrage 
might have come too late. The Germans 
could have moved away or into attack, as 
we thought they might, or they could 
have got reinforcements. Anything can 
happen in a fast-moving battle. But with 
our FM communications we' didn't waste 
a word, which is another way of saying 
that we didn't lose a second. 

(CONTINUED ON PAGE 73) 
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N.Y.-WASHINGTON COAXIAL CABLE 
How AT & T Is Preparing To Handle Network Television 

BY ARNOLD C. NYGREN 

WITH the television industry planning 
n to make transmitting and receiving 
equipment available in a few months, a 
coaxial line system stands by to make 
network television a reality. Television 
has had and will continue to have many 
problems in providing good video service 
direct from transmitter to receiver. but 
network facilities must be developed and 
put into operation before commercial tele-
vision can become economically prac-
ticable. 

Networks have made possible the elab-
orate, high-cost radio programs of today, 
and it is only through similar networks 
that television can succeed on a nation-
wide scale. Unfortunately. television, al-
ready confronted with high costs of equip-
ment and programming, cannot utilize 
existing telephone wire circuits as a dis-
tribution system. Transmitting video sig-
nals presents many problems not 
encou nt ere( I in handling aural signals 
which require, at the most, a 15,000-cycle 
I andwidth. To provide anil maintain a 
path several megacycles wile for video 
signals is a highly trehnical undertaking. 

The public and the press had a preview 
of network television on December 1st, 
1945, at the time of the annual Army-
Navy football game at the Municipal 
Stadium in Philadelphia. The event was 
transmitted by special wire from the 
Stadium to the Philadelphia terminal of 
the American Telephone and Telegraph 
Company, then by coaxial cable to New 
York, and on to the NBC transmitter atop 
the Empire State Building, a distance of 
approximately 100 miles. Because this 
link will be part of a future nation-wide 
system and is already an important leg of 
the 225-mile Washington-New York cir-
cuit scheduled to go into regular service 
this month, its basic details are of great 
interest. 

Coaxial Cables * Anticipating the need and 
inqiiirt mice of suitable circuits for the dis-
tribution of television programs. the 
American Telephone and Telegraph Com-
pany began a study of the problems in-
volved 10 or 12 years ago. As a result 
of these studies, the Philadelphia-Sew 
York coaxial cable was subsequently in-

ABOVE: FIG. 2, LEFT 

CAMERA AT PHILA-

,,z DELPHIA STADIUM 

FIG. 3, RIGHT, AMPLI-

FIER ROOM BELOW 

THE STADIUM 

BELOW: FIG. 4, LEFT, 

ONE OF THE INTER-

MEDIATE AMPLIFIER 

POINTS BETWEEN 

THE STADIUM AND 

THE RACE STREET 

TERMINAL 

FIG. 5, RIGHT, CAR-

RIER TERMINAL 

EQUIPMENT AT RACE 

STREET EXCHANGE 

FIG. 1. CABLE WITH SIX COAXIAL LINES 

stalled on an experimental basis. The 
circuit was later extended to Washington. 
I). C. Early installations utilized two and 
four coaxial cables, with later installations 
using the newer type cables carrying six 
or eight coaxials. 

Fig. 1 is an end view of the latter type. 
The tube of each coaxial line is approxi-
mately !4 in. in diameter, and is formed 
from flat copper strip. Hard rubber disc 
separators of extremely low dielectric loss 
support the inner conductor. In addition 
to the six coaxials, there are ()flier wires 
required for various operating circuits. 
Each coaxial tube is capable of carrying 
one television pu )gram circuit or 480 
separate and simu It atwous telephone chan-
nels in one direction. In the miter layer 
are 42 pairs of telephone wires for han-
dling additi(mal telephone conversations. 
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K IL OCYC L ES 

FIG. 6. IMPEDANCE CHARACTERISTICS AS A FUNCTION OF FRE-

QUENCY FOR A 5- MILE LENGTH OF INSTALLED COAXIAL CABLE 

Local Philadelphia Line * The han-

dling"f a nut work program requires 
t he co-operation of many engineers. 
A pick-up made at some distance 
from the terminal of the coaxial 
adds to the many problems in-
volved. The Army-Navy pick-up 
was typical of such a situation, as 
the Stadium is located 6 miles south 
of the coaxial terminal. and re-
quired the use of a special wire cir-
cuit satisfactory for television. An 
ordinary telephone pair was se-
lected for the extension from the 
terminal to the Stadium. For a 
wide band circuit. no branching 
can be tolerated. Therefore great 
care was taken in providing a pair 
that was clean throughout its en-
tire length. l'sually this requires a 
rellistributirm of circuits in the par-
ticular area involved. Repeaters 
are required about every mile in 
a circuit of this type, 3 being used 
in this case. 
From the press box in the west 

stand. Fig. '2. where the television 
cermeras were located, the program 
was fed to the Stai ium transmit-
ting amplifier ro iln beneath the 
stand. Fig. 3. From this point, the 
signals were fed the repeater 
points, such as the one shown in 
Fig. 4. to the receiving terminal at 
1)00 Race Street. Fig. 3. for final 
monitoring of the extension before 
transmittal to New York. 

Philadelphia-N.Y. Coaxial * manv 
ad vantages of coaxial cables for 
tong-distance brow I-band trans-
missions are well known. Fig. 6 
shows the impedimee characteris-
tics as a function of frequency for 
a 5-mille length of installed cable. 

Amplifying equipment. :Ind not 
the cal de itself, determines the 
bandwidth of a coaxial system 

FIG. 8, BELOW: 3- MC. AMPLIFIER 

UNIT OF THE REPEATER ASSEMBLY 

s, 

AMPLIFIER 
GAIN 

EQUALIZER 
LOSS 
• • t-
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LI RE 
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5 

FIG. 7. OVERALL GAIN AND LOSS IN THE LINE. LOSS IS MADE UP 

BY THE LINE EQUALIZER, TO MAINTAIN ZERO NET LOSS 

within the present required ranges 
on which studies have been con-
ducted. 'Flit' amplifiers currently 
in use provide for approximately a 
2.7-me. bandwidth. To date this 
has satisfied the demands of black 
a hite transmission. Undoubt-
edly improvements in the overall 
system will make better net-work 
facilities desirable in the future. 
The amplifier units installed at 

intervals along the cable employ a 
3-stage feedback circuit with 2 
small pentodes in parallel in each 
stage, providing an output power 
of . 1 to .2 watts at a plate potential 
of 130 volts. The tubes are used in 
parallel as a safety factor. Power 
for the amplifier is transmitted 
()VII. the coaxial itself from main 
stations located at about 50-mile 
intervals. and is separated from the 
signal at the repeater points by 
power supply filters. 
The overall gain is equal to the 

line loss plus the loss ill the equal-
izer. as is shown in Fig. 7. '1'lle dif-
ference between the gain and line 
loss is made up by a line equalizer. 
so that. to a first approximation, 
zero loss in transmission is obtained 
at all frequencies within the band 
over each repeater section. Feed-
back in the order of 30 db is effec-
tive around the entire alliplifier at 
frequencies up to 2 ine. with about 
10 ( lb additional around the final 
stage. 
To obtain a high degree of trans-

mission stability and linearity, the 
feedback gradually falls off about 
10 db from '2 me. III) to 3 me. With 
this type amplifier and cable. re-
peater sections arc required about 
every 3 miles. 

Temperature. tube. and com-
ponent variations require compen-
sation to provide constant ampli-

FIG. 9, ABOVE: THIS TYPE OF RE-

PEATER IS REQUIRED EVERY5 MILES 
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FIG. 10. NEW YORK CITY TERMINAL OF THE N. Y.-WASHINGTON COAXIAL CABLE. TELEVISION SIGNALS ARE 

MONITORED HERE, THEN CONDUCTED TO ANY OF THE TELEVISION BROADCASTING STATIONS IN THE CITY 

fier gain. This is accomplished automati-
cally at each amplifier by means of a small 
thermistor, made up of oxides winch have 
a very large negative temperature coeffi-
cient of resistance. 

In this system, three pilot frequencies of 
64, 2064, and 3096 ke. are transmitted 
along the line with the signal. A high 
impedance crystal filter circuit is bridged 
across the coaxial at the repeater to 
isolate these frequencies, which are then 
amplified and rectified for use in con-
trolling the output of an oscillator. This 
output is then used to control the resist-
ance of the thermistor. Thus, the regu-
lation maintains substantially constant 
output voltages at the pilot frequencies 
over a range of about 9 db in input volt-

age, which is more than ordinarily ob-
tained ill practice. 
To compensate for changes in loss in 

the coaxial conductors over a wide vari-
ation in temperature, the feedback circuit 
has been designed so that changes in the 
resistance of the thermistor produce 
changes in gain over the entire frequency 
band. Overall and supplementary adjust-
ments are required at 50-mile intervals, 
in addition to the 5-mile points, to give 
the desired overall accuracy and uni-
formity. Fig. 8 shows the 3-HIC. amplifier 
unit, and Fig. 9, the complete repeater 
assembly capable of handling two co-
axials, one for each direction. The com-
plete assembly contains, in addition to 
the two amplifiers, the power supply, 

equalizers, automatic regulators and vari-
ous automatic alarm circuits. The overall 
size is about 2 by 2 by 1 ft. 
Twenty repeater points, 1 eluding a 

main repeater at Princeton, we required 
for the Philadelphia to New ork trans-
mission of the Army-Navy , aine. The 
New York terminal, Fig 10, is located at 
32 Sixth Avenue. Here, in addi ion to the 
3-inc. terminating equipment, re located 
the amplifiers for voice transm ssion over 
the associated wires in the co ial cable, 
or over the coaxial tubing i self if so 
desired. The complete systen provides 
for 480 voice circuits, stacked me above 
the other, in the frequency bum d from 68 
to 2044 kc. which can be trans' itted over 
a pair of coaxials. In televis on trans-
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FIG. 11. MODULATION AND DEMODULATION OF SIGNALS FOR CABLE TRANSMISSION 

mission, a program is treated as one 
voice circuit, occupying a bandwidth of 
approximately 2.7 mc. 
The video frequency range is not suit-

able for long distance transmission, due 
to the relatively low frequencies involved. 
The carrier method used in this system 
provides for raising the entire video fre-
quency band to a region more suitable 
for transmission. .‘ lso, to conserve fre-
quency space. single side band transmis-
sion is employed. Although the amplifiers 
pass a bandwidth from about 64 kc. to 
3100 kc., slightly less than 3 me. are used 
due to the difficulty of equalizing delay 
distortion near the lower edge of the band. 
Allowing about 100 kc. for proper shaping 
of the vestigial side band, a net television 
band of about '2.7 me, is obtained with 
the carrier placed at 311 kc. 
Two modulation steps are used to bring 

the carrier up this amount, as shown in 
Fig. 11. A frequency of 311 kc. was 
selected, to take full advantage of the 
available feedback in the amplifier. In the 
first modulation step, the signal is modu-
lated with a carrier of approximately 8 

FIG. 14. NEWEST TYPE COAXIAL CABLE 

mc., using a band filter selecting the lower 
sideband, part of the carrier, and a portion 
of the upper sideband. This is illustrated 
at the top of Fig. 11. The resultant is 
again modulated with about an 8.3 mc. 

television service on an experimental basig 
was started in January of this year. 
It is expected that the system will be 
officially inaugurated about the end of 
January. Shortly after that event, it is 
planned to make the cable facilities avail-
able to CBS. NBC and Dumont two 
nights a week each for regular service. 

New Facilities * An improved eight-coaxial 
type of cable, in which the diameter of 
each tube is .375 ins. in diameter, is being 
planned for early installation in other 
sections of the country. principally along 
the 1,450-mile Dallas-Los Angeles route, 
anti for the proposed Buffido-Cleveland, 
and New York-Philadelphia projects. 
With this larger tubing it is expected that 
repeater stations every 8 miles will pro-
vide the same circuit capacity. Main 
stations, now situated at intervals of as 
muelt as 80 miles with the smaller co-
axial, can be spaced as far as 150 miles 
with the newer type. Upon the avail-
ability of wider-band associated equip-
ment, a bandwidth of approximately 4 
nie. can be handled, providing an im-
proved video channel is desired. A cross 
section of the new eight-coaxial cable is 
shown in Fig. 14. Two of these wires will 
be used for pilot alarm, four as the cable-
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FIG. 12. BLOCK DIAGRAM OF THE TRANSMITTING AND RECEIVING TERMINALS 

carrier and the lower si(lei)and selected, 
as Fig. 11 shows at the second line. It is 
then in position for transmittal over the 
coaxial line. 

Fig. 12 is a block diagram of the trans-
mitting and receiving carrier terminals. 
Pre-emphasis and de-emphasis, plus a 
phase equalizer. are used to help override 
noise and spurious modulation products 
and to correct for phase distortion. Fig. 
13 shows the frequency allocation of the 
pilot frequencies. program channel, and 
television 
Within \ I\\ York City, a permanent 

shielded cable was used for extension of 
the coaxial system to the Empire State 
Building. For this distance no intermedi-
ate repeater ettnplifiers are required. 

Network Service * With the coaxial cable 
system III IV. extended and tested as far 
as Washington, D. C., a regular network 

man's talker, and the remaining two for 
gas pressure alarm. In the center of the 
cable are two quads of wires, also for 
pilot alarm. Around these are eight pairs 
of wires for express and local order 
wires. plums spares. It is planned to have 
a 38-mile sample section ready for tests 
this year. 
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FIG. 13. ALLOCATION OF PILOT, PROGRAM, 

AND TELEVISION FREQUENCY CHANNELS 
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SPOT NEWS NOTES 
E. Finley Carter: Former vice president in 
charge of industrial relations for Sylvania 
has been named vice president in charge of 
engineering, following the resignation of 
Roger M. Wise. 

Television Licensees: On December ïlst, the 
FCC announced that the following com-
mercial television stations have been 
licensed: 

Balaban & Katz, Chicago WBKB 
CBS, New York WBCW 
DuMont, New York WABD 
NBC, New York WNBT 
PhiIco, Philadelphia WPTZ 
G. E., Schenectady WRGB 

66-72 mc. 
54-60 me. 
76-82 me. 
66-72 mc. 
60-66 me. 
66-72 me. 

In addition, the following experimental sta-
tions have been licensed: 

Balaban & Katz, Chicago 
Crosley, Cincinnati 
DuMont, New York 
DuMont, Passaic 
Don Lee, Los Angeles 
Phi'co, Springfield, l'a. 
Tele. Prod'ns, Los Angeles 
Zenith Radio, Chicago 
RCA, Camden 
Univ. of Iowa, Ia. City 

W9XBK 66-72 
W8XCT 66-72 
W2XVT 76-82 
W2XWV 76-82 
W6XAO 54-60 
W3 V E 60-66 
W6XYZ 76-82 
W9XZV 54-60 
W3XEP 82-88 
W9XITI 44-50 

also 210-216 

Arthur Freed: Vice president and general 
manager of Freed Radio Corporation: 
"One very important fact the dealers will 
have to learn about FM is that all sets will 
not give identical performance just be-
cause they have FM circuits. Until official 
standards are established, dealers should 
check the performance of FM models with 
great care before putting them on sale, 
giving special attention to sensitivity, 
noise level, and audio range. Also, a com-
plete antenna system should be sold with 
every receiver, for reception problems at 
88 to 108 mc. are very different from those 
at AM broadcast frequencies." 

FM for Irrigation Control: At Garwood, Texas, 
the Garwood Irrigation Company has 
been authorized to erect an FM head-
quarters station and to operate two 
50-watt and four 35-watt mobile units for 
cars which patrol 200 miles of canals, in 
addition to ditches, extending over 100,000 
acres of farms. Until now, communica-
tions between water patrons, patrols, and 
headquarters have been catch-as-catch-
can, and much damage has been done 
from lack of close water regulation. Now, 
patrons will be able to phone headquarters 
and get instructions to the nearest patrol 
in a matter of minutes. 

David B. Smith: Director of Philco's research 
division since 1941 and present chairman 
of the RMA television standards commit-
tee, has been appointed vice president in 
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charge of engineering of Piffle° Corpora-
tion. 

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

communications, and televisicn activities 

Radio Set Prices: Of 75 radio sets listed in 
OPA reports No. 2 and 3, the average re-
tail price was $37. Of these, 63 were 
AC-DC models, and 12 were AC types. 
Of the 63 AC-DC models, 55 were 

priced under $30, and averaged $23.95. 
Only 8 AC-DC models were above $30. 
They averaged $35.38. Lowest in these 
two groups was $10.55; highest was $41.25. 

Eight AC table models, ranging from 
$37.85 to $8e.70, averaged $52.78. One 
AC table combination and four console 
combinations, averaging $150.95, were 
responsible for bringing up the average of 
the entire 75 sets to the $37 average. All 
were for AM tuning only. 

Prior to the war, the average retail unit 
sale of FM-AM radios was about $350. 
When OPA prices are issued for postwar 
FM-AM models, there will be more in the 
lower brackets than formerly, but the type 
of sets that were most popular in the past 
will be upped enough to keep the average 
of FM-AM unit sales close to the old 
level. 

Significance of this data is that the dol-
lar volume is going to be too low to sup-
port all the old and new companies unless 
FM broadcasting and FM set sales are 
promoted aggressively. This applies to 
components manufacturers, too. 
The analysis above shows that AM sets 

will mean very little business for trans-
former and coil-winding manufacturers, 
or for those producing anything better 
than the cheapest grades of condensers, 
resistors, tuning controls, and other radio 
parts. 
In short, the industry needs FM to 

raise the average unit of sale as much as 
listeners need FM to provide enjoyable 
radio reception. 

C. R. Runyan, Jr.: Presented with the Arm-
strong Medal by the Radio Club of 
America at its annual dinner in Decem-
ber. This much-coveted honor was in 
recognition of his contributions to ama-
teur radio over a period of nearly 40 years, 
and for his work in building the 100-me. 
FM transmitter at his station W2AG, 
Yonkers, where he gave hundreds of 
demonstrations, including that for the 
IRE when Major Armstrong disclosed his 
FM system to the industry. 

CBS Color Television: The demonstration of 
color television which CBS promised to 
give the press on January 8th was called 
off on the 7th. Last-minute announcement 
explained that the engineering depart-
ment had been disorganized by influenza, 
and expressed the hope that their new, 
higher-powered transmitter will be in op-

eration by the time a new date can be set 
for the demonstration. 

Lawrence K. Marshall: President of Raytheon 
Manufacturing Company: "Perhaps one 
of the greatest detriments to the sale of 
such technically complex products as tele-
vision receivers has been the difficulty of 
obtaining satisfactory installation work. 
. . . In fact, the sales departments at 
both Raytheon and Belmont feel that 
service facilities may decide the ultimate 
public acceptance or rejection of much 
new electronic equipment." 

FM Antenna: After erecting a 105-ft. Will-
charger antenna at Radio Hill, Great 
Barrington, we can discuss this kind of an 
undertaking from first-hand experience. 
What the job involved, how it was ac-
complished, and how much it cost will be 
told in detail, with progressive pictures, 
in a forthcoming issue of FM AND TELE-
VISION Magazine. Considering that the 
work was carried out during a prolonged 
period of sub-zero weather when the 
wind was tearing around the Berkshire 
Hills, you'll be surprised to know how 
easy it was. 

Comdr. Robert M. Booth, Jr.: Who did an out-
standing job at the radio laboratory of 
the Naval Aircraft Factory, Philadelphia, 
is now associated with the law office of 
Kremer & Bingham, 921 Tower Building, 
Washington, D. C. 

Television Expansion: DuMont Laboratories 
have ,,et up a new Television Broadcasting 
Division, in which will be centered the 
operation of WARD New York, the new 
studios at John Wanamaker's, W3XWT 
Washington, and stations at Pittsburgh, 
Cleveland, and Cincinnati, for which ap-
plications have been filed. The new divi-
sion will be under the direction of Leonard 
F. Cramer, DuMont vice president. 

Microwave Radio: Applications have been 
filed by the American Telephone and 
Telegraph Company for a chain of micro-
wave relay stations between Milwaukee 
and Chicago. This system will be used in 
cooperation with WMJT, The Milwaukee 
Journal's projected television station, for 
carrying video programs. Service will be 
available to others who are able to make 
use of it. 

This system, with intermediate instal-
lations at Barrington, Ill., and at Wilmot 
and Prospect, Wis., will cost about $500,-
000. If there is no delay in obtaining FCC 
approval, the relay should be ready for 
tests in the spring of 1947. Towers 120 ft. 
high will carry antennas designed for op-
eration on frequencies in the 4,000-mc. 
range. 
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NEWS PICTURE 
PERRAPS the first 1-kw. new-band FM transmitters to be installezl will be these 
units nearing completion in ItEL's plant 
No. 2 at Long Island City, N. Y. Ship-
ments are scheduled to start soon, but en-
gineers attending the I.R.E. Winter Con-
ference may have a chance to examine 
finished transmitters if impatient custom-

ers can be kept waiting for a few days. 
Some of these units will go into stations 

authorized to use only 1 kw., while others, 
authorized to operate on higher power, 
will go on the air now with 1 kw., and ati:1 
power amplifiers later, when available. 
As manufacturers' plans are now devel-

oping. new band-transmitters will be in-
stalled at a rate that will build up the de-
mand for receiving sets as fast as receiver 
production can be accelerated. This is a 
healthy condition, for the chicken will 

not be waiting to emerge from the egg, nor 
will the egg have to wait upon the chicken 
to lay it. 
As hfgher power extends transmitting 

range to outer suburban and rural areas, 
set manufacturers will be ready to expand 
their distribution. Thus. FM should pro-
gress ma balanced, orderly manner which, 
it is hoped, will protect the industry from 
the sudden boom, quickly followed by 
widespread failures, experienced in the 
period from 1920 to 1922. 
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HIGH- QUALITY FM REPRODUCTION 
A Duplex Loudspeaker and Associated Amplifier to Match FM Audio Quality 

BY JOHN K. HILLIARD 

THE FCC's standards of good engineering practice for FM broadcast stations, 
requiring the transmission of frequencies 
of 50 to 15,000 cycles with very low dis-
tortion, will make available to radio listen-
ers a degree of audio fidelity that has never 
been realized from AM transmission. 
At FM broadcast studios, it will be 

necessary to use monitors with a frequency 
range up to 15,000 cycles in order to check 
transmitting line noises, telephone carrier 
cross-talk, and high-frequency disturb-
ances that may overload the transmitter 
and produce intermodulation effects 
throughout the audible range. 

There would be no reason to transmit 
frequencies up to 15,000 cycles unless re-
producers of corresponding capability 
are available to radio listeners. Thus it is 
evident that loudspeakers and their asso-
ciated amplifiers are the limiting factors, 
both at FM studios and in listeners' homes, 
in achieving the sense of presence that 
FM can provide. 

These remarks may challenge the reader 
to reply: "If the speaker on my AM re-
ceiver could go up to 15,000 cycles, I still 
would turn down the tone control to cut 
off everything above 3,000 cycles. I 

*Chief Engineer, Altec Lansing Corporation, 6900 
McKinley Ave., Los Angeles, Calif. 

FIG. 3. LF DIAPHRAGM IS MOLDED PAPER 

FIG. 2. HF DIAPHRAGM IS ALUMINUM 

don't like that shrill quality." 
Audio reproduction is a personal mat-

ter, and a matter of personal experience. 
Therefore, it is impossible to convince a 
listener that he will enjoy something he has 
never heard. It can only be said that listen-
ers accustomed to AM reception, or war-
time reception of recordings and network 
programs on FM, should reserve judg-

ment until they hear full-quality FM on 
speakers that deliver undistorted repro-
duction up to 15,000 cycles. It has been 
the writer's experience that such a demon-
stration of FM reception invariably re-
sults in the question: "How can I get an 
outfit like that for my home?" 

Conventional Speakers * Conventional single-
unit loudspeakers furnished in radio re-
ceivers, phonographs, and eN•en station-
monitors have several limitations. These 
are: 

1. Intermodulation distortion produced 
when high frequencies are superimposed 
on low frequencies which cause large dia-
phragm excursions. (The lower the fre-
quency, the larger the diaphragm move-
ment for constant power output.) 

2.. The size of the diaphragm is limited 
by non-uniform radiation. due to the fact 
that the angle of distribution_ decreases as 
the frequency increases. 

3. Requirements for best low-frequency 
reproduction are opposed to those for 
proper high-frequency radiation. Large 
diaphragms and heavy voice coils are 
needed for low frequencies, while very 
small diaphragms of extremely small mass 
are required for the highest frequencies. 

4. The speed of propagation of sound in 

FIG. 1. THE ASSEMBLED DUPLEX SPEAKER. SHOWING POSITION OF THE DIFUSER 
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a paper cone does not permit efficient 
radiation of high frequencies. 

In addition there are related factors of 
amplifier design whielt will be discussed in 
the latter part of this paper. 

It was recognized many years ago that 
great improvement in audio reproduction 
could be achieved by the use of two loud-
speakers, one for low frequencies and 
another for the higher frequencies. Such 
a two-way loudspeaker, when properly 
designed, reduces the limitations listed 
above to a very marked degree. 

The Duplex Loudspeaker * The Altee Lansing 
duplex loudspeaker. Fig. 1, is a permanent 
magnet speaker which incorporates sev-
eral advanced design features and uti-
lizes some of the newer materials which 
meet certain very special requirements. 
One unique feature is the concentric ar-
rangement of the high- and low-frequency 
speaker units on a common horizontal 

FIG. 5. SPEAKER CABINET OF 7 CU. FT 

axis. Both speaker units are mounted on a 
single 15-in, die cast frame. This provides 
compactness unobtainable in two-way 
speaker systems employing two separate 
horn assemblies. The die cast frame as-
sures permanent alignment of the cone 
and voice coil. The rated capacity of this 
speaker is 25 watts, and it can be used 
safely up to this power without fear of 
damage to any of its parts. 

HF Speaker Unit * The high-frequency 
speaker unit of this assembly utilizes a 
metal diaphragm, Fig. 2, having an active 
vibrating diameter of 134 ins. It is de-
signed to operate as a piston up to fre-
quencies above the limits of audibility. It 
is made of aluminum alloy to obtain the 
required stiffness and a velocity of trans-
mission three times as great as that of 
paper. The resulting light weight and 
high stiffness prevents it from breaking up 
and producing the intermodulation effects 
so common with paper diaphragms. 

Tangential corrugations in the com-

FIG.4. THE DIVIDING NETWORK UNIT 
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pliant portion surrounding the dome are 
used instead of the usual annular type. 
The tangential compliance permits three 
times as much movement as the annular 
type for the same stress. This results in 
an increased freedom of motion which 
allows the diaphragm to handle large 
stresses to the center of the dome. 

If the diaphragm were made small 
enough to radiate sound directly, without 
having a sharp beam, it would be too small 

FIG. 6. THIS CABINET IS OF 6 CU. FT. 

to handle the required power. This condi-
tion necessitated the selection of the multi-
cellular high-frequency horn as a radiating 
medium. 
As Fig. 1 shows, the horn has six cells, 

each cell having a eo° angle. Since the 
configuration is 2 by 5 cells, the maxi-
mum angles of radiation are 40° X 60°. 
The angles, size, and cut-off of the high-
frequency horn were specifically selected 
to prevent interference from the low-
f requency cone. 
The high-frequency horn is mounted on 

the end of the low-frequency pole piece 
which is bored out to permit the passage 
of sound from the high-frequency dia-
phragm to the horn. The sound, as it 
leaves the diaphragm, passes through 
annular slits which effectively prevent 
destructive interference being set up 

within the chamber. This transducer is 
very necessary as, otherwise, unequal path 
lengths from the diaphragm to the cham-
ber would cause standing waves. 
The voice coil of the high-frequency 

unit is constructed of edgewise wound 
aluminum ribbon. The use of this ribbon 
provides 27% more conductor material in 
the air gap, with the result that the effi-
ciency is increased to the extent that ap-
proximately 22% more acoustic power is 
obtained. 
The diaphragm is clamped to a cast 

bakelite ring which is held in position by 
three screws which secure it to the top 
plate. This can be seen in Fig. 2. By means 
of these screws, the diaphragm and voice 
coil assembly can be removed easily 
without special tools. Accurately posi-
tioned dowel pins in the top plate and 
corresponding holes in the bakelite ring 
assure proper alignment of the voice 
coil within the gap. 

LF Speaker Unit * The low-frequency speaker 
unit, Fig. 3, employs a seamless, molded 
cone having an effective area of 116 sq. 
ins. The cone is moisture resistant and 
is mounted within the die cast frame con-
centric with the high-frequency speaker 
unit. 
The low-frequency voice coil is con-

structed of edgewise wound copper ribbon 
to provide the maximum amount of con-
ductor in the air gap. This greatly im-
proves the efficiency. The voice coil is 
considerably larger than usual, being 3 in. 
in diameter. This results in an increased 
ability to handle higher power without 

FIG. 7. WALL-MOUNTED CORNER CABINET 

undue temperature rise. It also permits a 
decreased cone depth with an increase in 
the effective stiffness of the cone, causing 
it to act more nearly as a piston. The im-
pedance of the voice coil is approximately 
20 ohms and the resonance of the cone 
and voice coil assembly is 40 cycles in free 
air. A clamping ring secures the outer rim 
of the cone to the frame. The inner spider 
assembly is held in place by screws so that 
it is a simple operation to remove the 
entire coil and cone assembly. 

Permanent Magnets * There are two perma-
nent magnet, made of Alnico No. 5, one 
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for each diaphragm. These magnets are 
of the center-core type. and the soft mag-
netic materials forming the path between 
the pole pieces are amply proportioned so 
that the magnetic flux is conducted through 
the outside walls and up to the air gap 
with lilt le loss. The flux density is con-
siderably higher than that ordinarily used 
in cialunercial units in the past. This pro-
vides better damping of the diaphragms 
which, in turn, materially increases their 
ability to handle transients having steep 
wave fronts. The design is such that the 
loss due to external leakage is extremely 
low. The magnets do not attract metal 
objects in the immediate vicinity, nor 
will they materially deflect the beam of a 
cathode ray tube operated in close prox-
imity. 

Efficiency * The Altec Lansing speaker has 
an overall efficiency in the region of 500 
to 1.500 cycles such that it produces 92 db 
(ref. 10-16 dynes per sq. in.) at a distance 
of 5 ft. with an input of 0.1 watt. 

This increased efficiency minimizes dis-
tortion at all performance levels, and gives 
a much greater dynamic volume range. 
This can be demonstrated readily by 
placing a conventional loudspeaker along-
side the duplex speaker and balancing 
them to give the same acoustic output at 
some medium level. It will then be ob-
served that when the input is decreased to 
the point where output is zero on the 
conventional speaker, the duplex speaker 
will still be audible. Similarly, at high 
volume, asI he input to both speakers is 
increaset I. it will be observed that the 
duplex speaker will deliver more acoustical 
energy. This is due to the increased 
linearity of the flux in the air gap. 

Dividing Network * The cross-over point of 
the dividing network unit. Fig. 4, is ap-
proximately 2000 cycles. It was necessary 
to select this high cross-over frequency 

FIG. 8. THIS AMPLIFIER DESIGNED FOR THE DUPLEX SPEAKER, USES 6L6'S 

so that the size of the multi-cellular horn 
could be kept small because, mounted on 
the face of the low-frequency horn, it 
would otherwise obstruct the low-fre-
quency cone radiation. 

Distribution & Frequency Range * The angle of 
distribution of 501111(1 energy is determined 
by the number and size of the cells in the 
high frequency horn. Each vell in the 
duplex loudspeaker has a distribution 
angle of 20°. Since the horn has six cells 
with a configuration or by :3 cells, the 
angles of coverage are 40" by 60°. Provi-
sion is made for rotating the horn to give 
either of these angles of horizontal distri-
bution with the corresponding angle of 
vertical distribution, as may be required. 
The frequency range of the speaker is 
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FIG. 9. COMPARISON OF INTERMODULATION WITH 2A3'S AND 6L6'S 

such that it will radiate efficiently over 
the entire 40° by 60° area up to 15.000 
cycles. The low-frequency range is limited 
only by the size of the cabinet used, down 
to its natural resonant frequency of 40 
cycles. The deviation of impedance with 
frequency is considerably less than with 
less efficient loudspeakers, and for this 
reason it is possible to secure fundamental 
radiation at low frequencies provided 
proper loading is used. 

Speaker Mountings * The duplex speaker is 
adaptable to many types of cabinets and 
enclosures. It is normally furnished in 
three standard cabinets, as follows: 

I. The largest cabinet, Fig. 5, is 38 by 
30 by 16 ins., and has a volume of ap-
proximately 7 cu. ft. A tuned port at the 
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lower front of the cabinet has an opening 
of 90 sq. ins. This port maintains radiation 
down to 55 cycles. 

2. The medium-size cabinet, Fig. 6, is 
30 by 25 by 18 ins., with a volume of 6 Cu. 
ft. Its port area is 60 sq. in. and it radiates 
down to 60 cycles. 

3. The corner, or wall mounted cabinet, 
is triangular in shape, as shown in Fig. 7. 
It is intended for small studios where it is 
desirable to hang the speaker in a corner 
or on the wall. Its volume is 5 cu. ft. 
and the port is adjusted to radiate down 
to 65 cycles. 
A smaller cabinet, having a volume of 4 

Cu. ft. with a port area of 50 sq. in., will 
be efficient down to 70 cycles. Since the 
duplex loudspeaker resonates in free, air 
at 40 cycles, it follows that the speaker 

so that no appreciable amount of cabinet 
vibration is permitted. Eliminating vi-
bration of the cabinet walls or supports 
prevents dissipation of acoustic energy in 
friction, with its resultant decrease in the 
effective output. Rock wool pads, 1 in. 
thick, are placed on at least three of the 
sides to reduce slap or hang-over effects 
within the cabinet. Because the cabinet 
is subjected to vibration of large amplitude 
at low frequencies, it is not advisable to 
mount the amplifier in the cabinet with 
the speaker, since feedback may be gen-
erated. 
Upon first hearing the duplex speaker. 

the listener may feel that more bass re-
sponse is required. However, after more 
careful observation it will usually be 
agreed that true bass response is actually 

high degree of external damping for the 
speaker. By this method, the counter 
ENIF generated by the speaker was high 
and the diaphragm had less tendency to 
"free-wheel" than when driven from a 
matched impedance.1 
An analogy can be made to a meter 

movement. If the meter is terminated in a 
load which has a low resistance compared 
to the meter resistance, the meter move-
ment will not overshoot on pulses but 
will be over-damped in its action. How-
ever, if the meter is terminated in a re-
sistance greater than its critical resistance, 
the meter will overshoot and oscillate be-
fore coming to a steady reading.: 

Since the duplex speaker has a very 
high efficiency, due to greater flux density 
and low resistance, a very high internal 
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will not produce a peak in any of the 
cabinets described. It should not be 
assumed that response in any of these 
cabinets is uniform down to the cut-off 
frequency. Actually, the response will be 
down at least 10 db. However, appreciable 
radiation can be obtained at fundamental 
frequencies down to the speaker resonant 
frequency. 

It should be realized that there is no 
substitute for adequate cabinet size when 
good low-frequency performance is re-
quired. Accordingly large cabinets or en-
closures having a volume of 8 to 10 cu. 
ft. are desirable for good performance 
down to 50 cycles. A wall can be used as 
an infinite baffle with good results if a 
minimum volume of 8 to 10 cu. ft. is 
provided at the rear. The large cabinet 
shown in Fig. 5 has a duplex speaker 
mounted in the top portion, with the port 
below. This is done so that high frequen-
cies can be radiated directly, without 
having low obstacles blocking their path. 
The internal bracing of the cabinets 

provides the equivalent of U-in. plywood, 

OF THE AMPLIFIER DESIGNED TO DRIVE THE 

being heard. This is due to the lack of 
cabinet and speaker resonance which, by 
generating harmonics, gives a false bass 
response. 

Input Requirements * Where the source of 
input to the loudspeaker has distortion, 
as in the case of phonograph records, poor 
transcriptions, or over-modulated trans-
mitters, it is advisable to provide a low 
pass filter ahead of the loudspeaker. 
Several taps should be included for ad-
justment in the 6,000 to 10,000 cycle area. 
By proper adjustment, input distortion 
can be made less objectionable than with 
unlimited response. 
The amplifier output impedance de-

termines to a great extent the amount 
and quality of bass response obtained 
from a loudspeaker. Heretofore, because 
of the low internal damping in loud-
speakers, it has been necessary and cus-
tomary to adjust the amplifier impedance 
much lower than the normal impedance 
of the loudspeaker. This mismatch of im-
pedances was used purposely to provide a 

DUPLEX TYPE LOUDSPEAKER 

damping is provided. This results in a 
very constant impedance over a wide 
frequency range. For this reason the 
duplex loudspeaker can be operated from 
an amplifier having an output impedance 
equal to that of the loudspeaker without 
the free-wheeling effect mentioned above. 

The A-323 Amplifier * The extremely wide 
frequency range of the duplex speaker 
makes necessary the use of an amplifier of 
very high quality, in order to give the 
best sound reproduction. In the past there 
has been a very decided preference for 
low-impedance output triodes, rather 
than beam power tubes, to operate loud-
speakers. Apparently this preference was 
justified in a great many cases. However, 
the beam power tube has the advantages 
of high efficiency, greater power sensi-
tivity, and its indirect heater gives less 
hum. Tests were made to determine how 
the beam power tube could be utilized 

(CONTINUED ON PAGE 57) 

'Elements of Acoustical Engineering, OLson, pages 
140-141. 
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ANALYSIS OF METROPOLITAN FM ALLOCATIONS 
Showing Both Channel Assignments for Each City, and the Cities Sharing Each Channel 

from 92.1 to 103.9 Mc. Channel-Frequency Chart Appears on the Last Page 

METROPOLITAN FM CHANNELS 

ASSIGNED TO U. S. CITIES 

ALABAMA 

Pop. 2,833,000 
Sq. Mi. 51,279 

A mile:BM 
2430 
Inc. ( ituisden 

Bessemer 
see Birmingham 

Birmingham 
226. 225. 230. 232, 
234 
Inc. Bessemer 

Decatur 
251 

Dothan 
267, 269 

Gadsden 
see Anniston 

Huntsville 
249 

Mobile 
231, 250, 271, 27:4 

Montgomery 
258, 260, 263 

Muscle Shoals 
244, 246 

Opel ka 
277 
see Columbus, Ga. 

Selma 
221. 22:3 

Sylacauga 
275 
see Talladega 

Talladega 
273 
see Sylacauga 

Tuscaltsisa 
254. 256 

ToT A I. 26 stations 

ARIZONA 

Pop. 499,000 
Sq. Mi. 113,810 

(;lobe 
221. 223 

.owell 
229. 231 

Phoenix 
245. 247. 249, 251 
253 

Prescott 
225, 227 

Safford 
233. 235 

Tucson 
237. 239, 241, 243 

Yuma 
238. 240 

TOT A L IS stations 

ARKANSAS 

Pop. 1,949,000 
Sq. Mi. 52,525 

Blytheeville 
249, 251 
see Jonesboro 

El Dorado 
277, 279 

Fort Smith 
267, 269 

Helena 
241, 243 

Hot Springs and Hot 
Springs N.P. 
21. 273, 275 

Jonesboro 
268. 270 
see Blytheeville 

Little Rock 
257, 259, 261, 263. 
265 

Pine Bluff 
221 

Siloam Springs 
245, 247 

ToT A I. 21 stations 

CALIFORNIA 

Pop. 6,907,000 
Sq. Mi. 155,652 

Bakersfield 
264, 266, 268 

Chico 
226, 228 

El Centro 
232, 234 

Eureka 
230. 232 

Fresno 
27(4. 272, 274, 276, 
278 

Loe Angeles 
Metropolitan Dist. 
223, 225, 227, 229, 
231. 233, 235, 237. 
239, 241, 243, 245, 
247, 249, 251. 253. 
255, 257. 259, 261 

Marysville 
222, 224 

Merced 
23(1. 232 

Modesto 
257 

Monterey 
261 

Palm Springs 
269, 271 

Redding 
2:32. 234, 236 

Riverside 
273, 275 

Sacramento 
271, 273, 275. 277, 
279 

Salinas 
280 

San Bernardin() 
277. 279 

San Diego 
222. 224, 226, 228, 
230 

San Francisco - oak-
land 
Metropolitan Dist. 
221. 223. 225, 227, 
229. 231. 233, 235. 
237. 239, 241, 243, 
245, 247, 249, 251, 
253. 255 

San Jose 
263. 265 

San Luis Obispo 
222. 224 

Santa Barbara 
274. 276, 278 

Santa Maria 
234, 236 

Santa Rosa 
258, 260 

Stockton 
267. 269 

Visalia 
238. 240 

Tulare 
242, 244 

Watsonville 
259 

T(ITAI, 1/6 stations 

COLORADO 

Pop. 1,123,000 
Sq. Mi. 103,658 

Alamosa 
222, 224 

Colorado Springs 
265. 267, 269, 271 

Denver 
245, 247. 249. 251. 
253. 255, 257, 259, 
261. 263 

1)urango 
226, 228 

Grand Junction 
230, 232 

Greeley 
276, 278 

La Junta 
233. 235 

Pueblo 
273, 275, 277, 279 

Sterling 
272, 274 

T( >TA I. :10 stations 

CONNECTICUT 

Pop. 1,709,000 
Sq. Mi. 4,820 

Bridgeport 
265, 267. 269 
inc. Danbury 

Danbury 
see Bridgeport 

Hartford 
226, 228, 2:30, 232, 
234. 236 
Inc. Meriden 

Meriden 
see Hartford 

New Haven 
263. 271, 275, 277, 
279 

New London 
250. 252 

Stamford 
Community channel 

Waterbury, 
222, 224. 261. 273 

TOTAL 20 stations 

DELAWARE 

Pop. 267,000 
Sq. Mi. 1,965 

Wilmington 
264, 266, 268 
Inc. 13rIdgeton, N. J. 

TOTAL 3 stations 

DUST. OF 

COLUMBIA 

Pop. 663,000 
Sq. Mi. 62 

washington 
221, 223, 225. 227. 
229. 231, 233. 26:1, 
265. 267, 269, 271 

TOTAL 12 stations 

FLORIDA 

Pop. 1,897,000 
Sq. Mi. 54,861 

Daytona Beach 
233, 2:15 

Fort Myers 
233, 235 

Fort Lauderdale 
229, 2:il 

Gainesville 
267, 269 

Jacksonville 
240, 242, 244, 246, 
248 

Key West 
225, 227 

Lakeland 
237. 239 

Miami - Miami Beach 
2314, 24(1, 242, 244. 
246. 248 

Ocala 
250, 252 

Orlando 
258, 2re. 262 

Palm Beach 
250, 252 

Panama City 
275. 278 

Pensacola 
225, 227, 229 

St. Augustine 
226, 228 

St. Petersburg 
221, 223, 225 

Sarasota 
241, 243 

Tallahassee 
271, 273 

Tampa 
227, 229, 2:il 

West Palm Beach 
254, 256 

TOTA I. 49 stations 

GEORGIA 

Pop. 3,124,000 
Sq. Mi. 58,725 

Albany 
226. 228, 230 

Athens 
261. 263 

Atlanta 
251, 253, 255, 257. 
259 

Augusta 
233, 235, 237 

Brunswick 
221, 22:1 

Cedartown 
269, 271 
Inc. Dalton 

Columbus 
242, 244, 246 
see Opelika. Ala. 

Cordele 
254. 256 

Dalton 
see Cedartown and 
Rome 

Dublin 
266. 268 

Gainesville 
276 

Griffin 
222. 224 

LaGrange 
238. 240 

Macon 
270. 272, 274. 279 

Moultrie 
262, 264 

Rome 
265, 267 

Savannah 
253, 255, 257, 259 

Thomasville 
249, 251 

Toccoa 
249 

Valdosta 
236. 238 

Waycroes 
232, 234 

West Point 
248 

TOTAL 49 stations 

IDAHO 

Pop. 525,000 
Sq. MI. 83,354 

Boise 
271, 273, 275 

Idaho Falls 
268, 270 

Lewiston 
257, 259 

Nampa 
267. 269 

Pocatello 
277, 279 

Twin Falls 
239, 241, 243 

\Vallace 
268, 270 

16 stations 

ILLINOIS 

Pop. 7,897,000 
Sq. Mi. 56,043 

Aurora 
275. 277 
Inc. Joliet 

Bloomington 
2:30, 232 

('airo 
243 

( arbondale 
263 

( 'art),age 
259, 261 

Champaign 
see Urbana 

(*blew, 
221. 223. 225. 227. 
229, '231, 233. 235, 
241, 245. 247. 249, 
253. 255. 257, 250, 
261 

1)ecatur 
254. 256 

East St. Louis 
see St. Louis. 1\16. 

Elgin 
see ( 

Evanston 
see Chicago 

Freeport 
271 

Galesburg 
2:34, 236 

Harrisburg 
255. 257 

I Ierrin 
259, 261 

Jacksonville 
278, 280 

Joliet 
see Aurora 

Kankakee 
243 

Mt. Vernon 
265 

Peoria 
222, 224, 226, 228 

Quincy 
249, 251 

Rockford 
273 

11,4ck Island 
264 
see Davenport, la. 

Springfield 
267, 269, 276 

Tuscola 
250. 252 

l'r),ana 
258, 260, 262 
Inc. Champaign 

Waukegan 
251 

TOTAL 55 stations 

INDIANA 

Pop. 3,428,000 
Sq. Mi. 36,045 

Anderson 
see Indianapolis 

Columbus 
237 

Connersville 
273 

Elkhart 
276. 278 

Evansville 
222, 224, 226, 228. 

230, 232, 234 
Inc. Henderson and 
Owensboro. Ky. 

Fort Wayne 
236. 238, 240 

Hammond 
263, 265 

Indianapolis 
223. 225, 227, 229, 
231, 233, 235 
inc. Anderson 

Kokomo 
268. 270 

Lafayette 
272, 274 

Marlon 
254 

Muncie 
277, 279 

Richmond 
275 

Shelbyville 
221 

South Bend 
267. 269 

Terre Haute 
242. 244 

Vincennes 
271, 273 

West Lafayette 
246 

TOTAL 39 stations 

IOWA 

Pop. 2,538,000 
Sq. Mi. 55,586 

Ailles 
237 

Boone 
23:i, 235 

Burlington 
257 

Cedar Rapids 
241, 243 

Clinton 
279 

Davenport 
266, 268 
see Rock Island, Ill. 

Decorah 
225. 227 

Des Moines 
263. 265, 267, 269, 
272 

Dubuque 
256. 258. 260 

Fort Dodge 
253, 255 

Iowa City 
245. 247 

Marshalltown 
230. 239 

Mason City 
257, 259 

Ottumwa 
274, 277 

Shenandoah 
238. 240, 242 

Sioux ('Ity 
274. 276, 278 

Spencer 
241, 243 

Waterloo 
249, 251 

TOTAI. 39 stations 

KANSAS 

Pop. 1,801,000 
Sq. Mi. 81,774 

Atchison 
264, 266 

Coffeyville 
276, 278 

Dodge City 
221, 223 

Emporia 
269, 271 

Garden City 
225, 227 

Great Bend 
258, 260 

liutchinson 
237, 239 

Kansas City 
see Kanses City, Mo. 

Lawrence 
277, 2741 

Manhattan 
222. 224 

Pittsburg 
238. 240 

Salina 
253. 255 

Topeka 
273, 275 

Wichita 
241, 243, 246, 249, 
251 

TOTAL 29 stations 

KENTUCKY 

Pop. 2,846,000 
Sq. Mi. 40,181 

Ashland 
see Huntington. W. 
Va. 

Bowling ( keen 
242. 244 

Harlan 
240, 248 

Henderson 
see Evansville. Ind. 

Hopkinsville 
250, 252 

Lexington 
272, 274 

Louisville 
258. 260. 262, 284, 
266, 268. 270 

Owensboro 
see Evansville, Ind. 

Paducah 
245, 247 

Winchester 
276, 278 

TOTA I. 19 stations 

LOUISIANA 

Pop. 2,364,000 
Sq. Mi. 45,409 

Alexandria 
261, 263, 265 

Baton Rouge 
241, 243, 245 

Lafayette 
247. 249 

Lake Charles 
277, 279 

Monroe 
254, 256, 258 
O New rleans 

224, 226, 228, 233, 
235, 237. 239 

Shreveport 
244, 246, 248, 250. 
252 

Tc 25 stations 

MAINE 

Pop. 847,000 
Sq. Mi. 29,895 

Augusta 
226, 228, 230 

Bangor 
232. 234, 236, 238 

Lewiston 
222, 224 

Portland 
261. 263. 265 

Presque Isle 
240. 242 

TOTAL 14 stations 

MARYLAND 

Pop. 1,821,000 
Sq. Mi. 9,941 

Baltimore 
253, 255. 227 
261, 273, 27., 277, 
279 

Cumberland 
256. 262 

Frederick 
251 

I lattendown 
Community channel 

Olney 
Community channel 

Salisbury 
Community channel 

TtrrAl. 12 stations 

MASSACHUSETTS 

Pop. 4,317,000 
Sq. Mi. 8,039 

Boston 
221, 223, 225. 227, 
229, 231, 233, 235, 
264, 266 
Inc. Waltham 

Fail River 
243, 245. 247 
Inc. New Bedford 

Fitchburg 
Community channel 

tireentield 
Community channel 

Haverhill 
241 

1101yoke 
238, 240, 242, 244, 
246, 248 
Inc. Springfield 

I.awrence 
239 

I.owell 
237 

New Bedford 
see Fall River 

North Adams 
268 

Pittsfield 
280 

Salem 
Community channel 

Springfield 
see Holyoke 

Waltham 
see Boston 

West Yarmouth 
Community channel 

Worcester 
260. 262, 274. 276 

Tt iT A I. 28 stations 

MICHIGAN 

Pop. 5,256,000 
Sq. Mi. 57,480 

Ann Arbor 
277. 279 

Battle ('reek 
271, 273 
Inc. Kalamazoo 

Bay City 
248, 250, 252 
inc. Saginaw 

Benton Harbor 
280 

Cadillac 
222 

Calumet 
242. 244 

Dearborn 
Community channel 

Detroit 
221, 223, 225. 227, 
229, 231, 233. 235. 
237, 239. 241, 243, 
245, 247 
inc. Pontiac, Royal 
Oak and Wyandotte 

East Lansing 
258. 260, 262 
inc. Lansing 

Escanaba 
221, 223 

Flint 
264. 266, 268, 270 
Inc. Lapeer 

1;ranil 
224. 2.'o; 230, 
232. 2:: I 

1r011V1"0011 

276. 278 
Jackson 
Community channel 

Kalamazoo 
see Battle Creek 

Lansing 
see East Lansing 

Lapeer 
see Flint 

laidington 
277. 2741 

Marquette 
225, 227 

M uskegon 
254. 256 

Pontiac 
see Detroit 

Port Ilurilll 
272. 274 

Royal Oak 
see Detroit 

Saginaw 
see say ('By 

Sault Ste. Marie 
233, 235 

Traverse ('Ity 
237, 239 

Wyandotte 
see Detroit 

ToTAI. 54 stations 

MINNESOTA 

Pop. 2,792,000 
Sq. Mi. 80,858 

Albert Lea 
261 

Duluth 
222, 224. 226 
inc. Superior. Wi9. 

Fergus Falls 
221. 223 

Hibbing 
232, 2:34 

Mankato 
222, '224 

Minneapolis 
244. 246. 248. 250, 
265, 267. 269. 271. 
273, '275. 277, 279 
Inc. St. Paul 

Moorhead 
257. 2541 
see Fargo, N. D. 

Northfield 
2:38. 2411 

Rochester 
234. 2:36 

St. Cloud 
252. 254 

St. Paul 
see Minneapolis 

Virginia 
228, 230 

WIlImer 
227, 229 

Winona 
229. 231 

TtrrAl. 36 stations 

MISSISSIPPI 

Pop. 2,184,000 
Sq. Mi. 46,362 

Clarksdale 
245, 247 

Columbus 
237. 239 

Corinth 
264, 266 

Greenville 
236, 238 

Greenwood 
253. 255 

Gulf port 
253. 255 

Hattlesbunt 
257. 259 

Jackson 
282. 264, 266, 268, 
270 

Laurel 
242, 244 

McComb 
276. 278 

M aeon 
272, 274 

Meridian 
246, 2411 

Natchez 
272. 274 

Tupelo 
277. 279 

Vicksburg 
225, 227 

TOTAL 33 stations 

MISSOURI 

Pop. 3,785,000 
Sq. Mi. 68,727 

Cape Girardeau 
239, 241, 243 
see Cairo, III. 

Clayton 
see St. Louis 
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Columbia 
244. 246 

Hannibal 
240, 242 

Jefferson City 
264, 266 

Joplin 
272, 274 

Kansas City 
248, 250, 252, 254, 
256, 258, 260, 262 
inc. Kansas City, 
Kan. 

Poplar Blurt 
'276, 278 

St. Joseph 
234, 236 

St. Louis 
221. 223, 225, 227, 
229, 231, 233, 235, 
237 
Inc. Clayton 

Sedalia 
268, 270 

Springfield 
224, 226, 228, 230, 
232 

TOTAL 39 stations 

MONTANA 

Pop. 559,000 
Sq. MI. 146,131 

Billings 
239, 241 

Bozeman 
243, 245 

Butte 
248, 250 

Great Falls 
256, 258 

Helena 
252, 254 

Kalispell 
260, 262 

Mlles City 
235, 237 

Missoula 
264, 266 

Sidney 
230, 232 

TOTAL 18 stations 

NEBRASKA 

Pop. 1,316,000 
Sq. Mi. 76,808 

Fremont 
280 
see Omaha 

Grand Island 
263, 265 

Hastings 
233, 235 

Kearney 
226. 228 

Lincoln 
245, 247, 249. 251 

Norfolk 
254, 256 

North Platte 
222. 224 

Omaha 
221, 223, 225, 227, 
229. 231. 271 
see Fremont 

Scottsbluff 
234. 236 

TOTAL 24 stations 

NEVADA 

Pop. 110,000 
Sq. Mi. 109,821 

Boulder City 
255, 257 

Las Vegas 
259, 261, 263 

Reno 
259, 261, 263 

TOT AI. S stations 

NEW HAMPSHIRE 

Pop. 491,000 
Sq. Mi. 9,031 

Claremont 
271 

Keene 
Community channel 

Laconia 
259 

Manchester 
269, 279 

Mount Washington 
251, 253, 255, 257 

Portsmouth 
249 

TO'I'AI, 9 stations 

NEW JERSEY 
Pop. 4,160,000 
Sq. Mi. 7,514 

Alpine 
see New York 

Asbury Park 
Community channel 

Atlantic City 
Community channel 

Bridgeton 
see Wilmington. Del. 

Camden 
see Philadelphia 

Ewing Township 
see Trenton 

Jersey CItY 
see New York 

Newark 
see New York 

New Brunswick 
Community channel 

Paterson 
see New York 

Trenton 
270, 272. 278 
Inc. Ewing Townsh. 

Zarephath 
Community channel 

To ir 81. 3 stilt 1098 

NEW MEXICO 

Pop. 532,000 
Sq. Mi. 122,503 

Albuquerque 
245. 247, 249, 251 

Carlsbad 
221. 223 

Clovis 
237, 239 

Gallup 
238, 240 

Hobbs 
246. 248 

Las Vegas 
254, 256 

Roswell 
233, 235 

Santa Fe 
258, 260 

Tucumcari 
270. 278 

TI )' I'.\ I. 211 stations 

NEW YORK 

Pop. 13,479,000 
Sq. Mi. 47,654 

Albany 
221, 223, 225, 227. 
229, 231, 233, 235, 
259, 264. 266, 272 
Inc. Schenectady and 
Troy 

Auburn 
see Syracuse 

Batavia 
241. 243 

Binghamton 
242. 244 

Brooklyn 
see New York 

Buffalo 
221, 223, 225, 227, 
229, 231, 233, 235, 
237. 239 
Inc. Niagara Falls 

Coram 
see New York or pos-
sibly Conn. channels 

Corning 
236 
see Elmira 

Dunkirk 
277, 279 

Elmira 
238 
see Corning 

Freeport 
Community channel 

Gloversville 
245 

Hornell 
260 

Ithaca 
258, 267 

Jamaica 
Community channel 

Jamestown 
268, 270 

Kingston 
Community 

Massena 
226. 228 

Middletown 
Community channel 

Mt. Vernon 
see New York 

Newburgh 
Community channel 

New York 
221, 223, 225, 227, 
229, 231, '233, 235, 
237, 239, 241. 243, 
245, 247, '249, 251, 
253, 255. 257, 259 
Inc. numerous adja-
cent cities 

Niagara Falls 
see Buffalo 

Ogdensburg 
260, 262 

Olean 
272, 274 

Oswego 
270 

Flensburg 
222, 224 

Poughkeepsie 
Community channel 

Rochester 
245. 247, 249, 251. 
253, 255 

Saranac Lake 
237. 239 

Schenectady 
see Albany 

Syracuse 
222, 224, 226, 228, 
230, 232, 234 
Inc. Auburn 

Troy 
see Albany 

Utica 
250. 252, 254 

Watertown 
256, 265 

West New Brighton 
see New York 

White Plains 
see New York 

Woodside 
see New York 

l'o )T81. sro . tat Ions 

channel 

NORTH CAROLINA 

Pop. 3,572,000 
Sq. Mi. 48,740 

Asheville 
232, 234, 236 

Burlington) 
267 

Charlotte 
264. 266, 273, 275 
see Gastonia 

Concord 
262 
see Salisbury 

Durham 
257 

Elizabeth City 
236. 238 

Fayetteville 
263 

Gastonia 
270 
see Charlotte 

Goldsboro 
259 

Greensboro 
251, 253, 255 
see High Point and 
Winston-Salem 

Greenville 
241, 243 

Henderson 
265 

Hickory 
258 

high Point 
249. 278 
see Greensboro and 
Winston-Salem 

Kinston 
225, 227 
see New Bern 

New Bern 
229 
see Kinston 

Jacksonville 
252, 254 

Raleigh 
235, 237 239 

Roanoke Rapids 
272. 274 
see Rocky Mount 

Rocky Mount 
277, 279 
see Roanoke Rapids 

Salisbury 
260 

Washington 
269 

Wilmington 
221, 223 

Wilson 
261 

Winston-Salem 
241, 243. 245. 247 
see Greensboro and 
High Point 

TOTAL 45 stations 

NORTH DAKOTA 
Pop. 642,000 
Sq. Mi. 70,183 

Bismarck 
222. 224, 220. 228 
Inc. Mandan 

Devil's Lake 
231. 233 

Fargo 
261. 263 
see Moorhead. Minn. 

Grand Forks 
236. 238. 240, 242 

Jamestown 
245, 247 

Mandan 
see Bismarck 

Minot 
249. 251 

Valley City 
268, 270 

TOTAL 18 stations 

OHIO 
Pop. 6,908,000 
Sq. MI. 40,740 

Akron 
236. 238, 240 
Inc. Tallmadge 

Alliance 
242, 244, 246 
Inc. Canton 

Ashland 
264, 266 

Ashtabula 
see Erie. Pa. 

Athens 
275 

(bnton 
see Alliance 

Cincinnati 
231), 241. 243, 245, 
247, 249, 251, 253, 
255 
Inc. Hamilton 

Cleveland 
222, 224, 226. 228, 
230, 232, 234 
Inc. Lorain 

Columbus 
221. 223. 225. 227, 
229. 231, 233, 235 

Dayton 
257, 251), 261, 263, 
265 
Inc. Springfield 

Dover 
Community channel 

East Liverpool 
Community channel 

Findlay 
261) 

Fostoria 
Community channel 

Fremont 
see Toledo 

Hamilton 
see Cincinnati 

Lima 
Community channel 

Lorain 
see Cleveland 

Nlansfleld 
276. 278 

Marion 
272, 271 

Newark 
268, 270 
Inc. Zanesville 

Portsonouth 
see Huntington, W. 
Va. 

Springfield 
see Dayton 

Steubenville 
see Wheeling, W. Va. 

Talimadge 
see Akron 

Toledo 
241), 251, 253. 255 
Inc. Freemont 

Warren 
269, 271 
also Sharon, Pa. 

Wooster 
248. 250 

Youngstown 
see Sharon, Pa. 

Zanesville 
see Newark 

TOTA 53 stations 

OKLAHOMA 

Pop. 2,336,000 
Sq. Mi. 69,414 

Ada 
271, 273 

Ardmore 
246 

Itartiesville 
223 

Elk City 
238, 240 

Enld 
266, 270 

Lawton 
275, 277 

Muskogee 
221, 225 

Norman 
see Oklahoma City 

Oklahoma CitY 
253, 255, 257, 259. 
261. 263. 265 
Inc. Ponca City and 
Norman 

Okmulgee 
250, 280 

Ponca City 
see Oklahoma CRY 
or Tulsa 

Shawnee 
242, 244 

Tulsa 
227. 229, 231. 233, 
235 

TOTAL 28 stations 

OREGON 

Pop. 1,090,000 
Sq. Mi. 95,607 

Albany 
253 255 

Astoria 
269, 280 

Baker 
254, 256 

Bend 
222. 224 

Coos Bay 
263, 265 

(brvallis 
257 
see Albany 

The Dallas 
249, 251 

Eugene 
259. 261 

Grants Pass 
272. 274 

Klamath Falls 
238. 240, 242 

LaGrande 
226, 228 

Medford 
276, 278 

Pendleton 
230, 232 

Portland 
221. 223, 225. 227, 
229, 231, 233. 235. 
237, 239, 241. 243 
see Vancouver, Wash. 

Roseburg 
267, 269 

Salem 
245. 247 

TOTAL 42 stations 

PENNSYLVANIA 
Pop. 9,900,000 
Sq. Mi. 44,832 

Allentown 
234. 230. 238, 210 
inc. Bethlehem and 
Easton 

Altoona 
264, 266 

Beaver Falls 
see Pittsburgh 

Bethlehem 
see Allentown 

Bradford 
246 
see Jamestown and 
Olean, N. Y. 

Butler 
see Pittsburgh 

Clearfield 
see DuBois 

DuBois 
248, 250 
Inc. Clearfield 

Easton 
see Allentown 

Erie 
259, 261, 263. 265 
Inc. Ashtabula, 0. 

(11enside 
see Philadelphia 

Greensburg 
237, 239 

(;rove City 
Community channel 

Harrisburg 
'245, 247, 249, 271), 
272, 278 

Hazelton 
Community channel 

Indiana 
Community channel 

Johnstown 
258. 260 

1.ancaster 
222, 224 

Lewistown 
274. 276 

Meadville 
see Sharon 

New C'estle 
see Sharon 

New Kensington 
see Pittsburgh 

Philadelphia 
242, 244, 246. 248, 
250, 252, 254, 256, 
258, 260, 262, 264, 
266, 274. 276 
Inc. Glenside, Pa. 
and Camden, N. J. 

Pittsburgh 
221, 223, 225, 227, 
229, 231, 233, 235 
Inc. New Kensington 
Beaver Falls and 
Butler, Pa. 

Pottsville 
Community channel 

Reading 
226. 228, 230, 232 

Scranton 
261. 263, 265, 269. 
271. 273, 275. 277. 
279 
Inc. Wilkes-Barre 

Sharon 
253. 255. 257, 273, 
275 
Inc. Warren and 
Youngstown, O.. and 
Meadville and New 
Castle 

State C'ollege 
252. 254 

Sunbury 
257, 259 

Uniontown 
241. 243 

Washington 
277, 279 

Wilkes-Barre 
see Scranton 

Williamsport 
221, 223 

York 
235. 237, 239, 241, 
243 

I., IT .% stations 

RHODE ISLAND 

Pop. 713,000 
Sq. Mi. 1,067 

Pawtucket 
see Providence 

Providence 
254. 256, 258, 270, 
272, 278 

stations 

SOUTH CAROLINA 
Pop. 1,900,000 
Sq. Mi. 30,495 

81alerson 
278, 280 

( barleston 
222, 224, 226 

( 
250, 252. 254, 256 
see Sumter 

(bnway 
231 

Florence 
268 

Greenville 
225. 227. 229 
see Spartanburg 

Greenwood 
240. 242 

Rock Hill 
238 

Spartanburg 
221, 223 
see Greenville 

Sumter 
277. 279 
see ( Mumble 

To )1' \ I, 21 st at I, os 

SOUTH DAKOTA 
Pop. 643,000 
Sq. Mi. 76,868 

Aberdeen 
253. 255 

Pierre 
277, 279 

Rapid City 
221, 223, 225. 227 

Sioux Fails 
262. 264, 266. 268 

Vermillion 
258, 260 

Watertown 
237. 239 

Yankton 
270. 272 

To Er 81. 18 stations 

TENNESSEE 

Pop. 2,916,000 
Sq. Mi. 41,687 

itristol 
269. 271. 277, 279 
Inc. Johnson City 
and Kingsport 

(liattanooga 
233, 235, 237, 239, 
241, 243 
inc. Cleveland 

Clarksville 
254, 256 

( leveland 
see Chattanooga 

Cookeville 
263 

Jackson 
234, 236 

Johnson City 
see Bristol 

Klngsport 
see Bristol 

Knoxville 
222, 224, 226, 228. 
230 

Memphis 
222, 224, 226, 228. 
'230, 232 

Nashville 
221, 223. 225. 227. 
229, 261 

TOTAL 32 stations 

TEXAS 
Pop. 6,415,000 
Sq. Mi. 262,398 

Abilene 
245, 247 

Amarillo 
267. 269, 271 

Austin 
238, 246, 248 

Beaumont 
271. 273, 275 

Big Spring 
242, 244 

Brady 
227, 229 

Brownsville 
221, 223. 225. 233, 
237, 239 
Inc. Harlingen and 
McAllen and Weslaco 

Brownwood 
258. 260 

College Station 
233. 236 

Corpus Christi 
241, 243, 245, 247, 
249 

Corsicana 
254, 256 

Dallas 
226, 228. 230, 232, 
235, 247 

El Paso 
225. 227 

Fort Worth 
239, 241, 243, 262, 
279 

Galveston 
267, 269 

Harlingen 
see Brownsville • 

Houston 
251, 253, 255, 257, 
259, 262 

Huntsville 
229, 231 

Kilgore 
272. 274. 276. 278 
Inc. Longview and 
Tyler 

Laredo 
227. 229 

Longview 
see Kilgore 

Lubbock 
226, 228 

Lufkin 
221, 225 

Midland 
273. 275 

McAllen 
see Brownsville 

Palestine 
264. 266 

Pampa 
232. 234 

Paris 
258, 260 

Pecos 
277, 279 

Plainview 
262, 264 

Port Arthur 
223, 227 

San Angelo 
231, 233 

San Antonio 
261, 263. 265. 268, 
270. 272, 274, 276 

Sherman 
268, 270 

Sweetwater 
253, 255 

Temple 
250, 252 

Texarkana 
223. 226, 242 

Tyler 
280 
see Kilgore 

Vernon 
222. 224 

Victoria 
278, 280 

Waco 
222. 224 

Waxahachie 
see Dallas and Fort 
Worth 

Weslaco 
see Brownsville 

Wichita Falls 
249, 251 

TOTAL 107 stations 

UTAH 
Pop. 550,000 
Sq. Mi. 82,184 

( edar City 
221, 223 

Logan 
273, 275 

Ogden 
265, 267 

Price 
277, 279 

Provo 
269, 271 

Salt Lake City 
245. 247, 249, 251. 
253, 255. 257, 259, 
261. 263 

TOTAL 20 stations 

VERMONT 

Pop. 359,000 
Sq. Mi. 9,124 

Burlington 
230, 232 

Rutland 
243 

St. Albans 
234, 241 

Waterbury 
246, 248 

TOTAL 7 stations 

VIRGINIA 

Pop. 2,678,000 
Sq. Mi. 40,262 

Alexandria 
see Washington, D. C'. 

Charlottesville 
276. 278 
Inc. Staunton 

Covington 
236. 238 

Danville 
221, 223 

Fredericksburg 
see Washington, D. C. 

Harrisonburg 
232. 334 

Lynchburg 
268. 270 

Martinsville 
231, 233 

Newport News 
222, 224 
see Norfolk. Suffolk 
and Portsmouth 

Norfolk 
226. 226 . 
see Newport News. 
Portsmouth and Suf-
folk 

Petersburg 
258, 260 

Portsmouth) 
230, 232 
see Newport News, 
Norfolk and Suffolk 

Richmond 
242. 244. 246. 246, 
250. 252, 254. 256 

Roanoke 
225. 227, 229 

Staunton 
see Charlottesville 

Suffolk 
see Newport News. 
Norfolk and Ports-
mouth 

Winchester 
Community channel 

TOTAL. 31 stations 

WASHINGTON 
Pop. 1,736,000 
Sq. MI. 66,836 

Aberdeen 
264, 266 

Bellingham 
276, 278 

Centralia 
260. 262 

Everett 
272. 274 

Longview 
273. 275 

Olympia 
256, 258 

Port Angeles 
268, 270 

Pullman 
238. 240 

Pasco 
242. 244 

Seattle 
222, 224, 226. 228. 
230, 232. 234. 236, 
238. 240. 242, 244 

Spokane 
221. 223, 225. 227. 
229. 231 

Tacoma 
246. 246, 250, 252. 
254 

Vancouver 

see Portland, Ore. 
Walla Walla 

234. 236 
Wenatchee 

267, 269 
Yakima 

265. 277. 279 
ToTAL 19 stations 

WEST VIRGINIA 

Pop. 1,902,000 
Sq. Mi. 24,022 

Beckley 
264. 266 

Bluefield 
250, 252. 254 
Inc. Welch 

Charleston 
222, 224, 226, 228, 
230 

Clarksburg 
245, 247. 249, 251. 
253 
Inc. Fairmont and 
Morgantown 

Fairmount 
see Clarksburg 

Huntington 
258. 261). 262 
Inc. Ashland, Ky. 

1.ogan 
232, 234 

Morgantown 
see Clarksburg 

Parkersburg 
273 

Welch 
see Bluefield 
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Wheeling 
259, 261, 263, 265 
Inc. Steubenville, 0. 

Williamson 
242, 244 

TOTAL '27 stations 

WISCONSIN 
Pop. 3,13E1,000 
Sq. Mi. 55,256 

Appleton 
262, 264 

Ashland 
261, 263 

Eau Claire 
253, 255 

Fond du Lac 
278, 280 

Green Bay 
266. 268 

(lreenfield Township 
see Madison 

Janesville 
238 

I.a Crusse 
221, 223 

Madison 
'248, 250. 252 
Inc. Greenfield Town-
ship 

Manitowoc 
258, 260 

Marinette 
249, 251 

Medford 
237, 239 

Milwaukee 
222. 224. 226, 228, 

230. 232, 234, 236, 
240, 242, 244. 246 

Oshkosh 
272. 274 

Poynette 
276 

Racine 
267, 269 

Rice Lake 
257, 259 

Sheboygan 
254. 256 

Stevens Point 
245, 247 

Superior 
mee Duluth, Minn. 

Wausau , 
233, 235 

Wisconsin Rapids 
241, 243 

T( a A I. 41) stations 

WYOMING 

Pop. 251,000 
Sq. Mi. 97,548 

( 
247, 249 

l'heyenne 
239. 241, 243 

Powell 
251, 253 

Rock Springs 
221, 223 

Sheridan 
255, 257 

TOTAL I I stations 

GRAND 
TOTAL 1577 stations 

CITIES ASSIGNED TO FM CHANNELS 

Ala. 
A riz. 
Ark. 
(alit. 
I). ( I. 
Fla. 
(la. 

Ind. 
Kan. 
Mass. 
Mich. 

Minn. 
Mo, 
Neb. 
N. M. 
N. Y. 

Ohio 
Okla. 
Ore. 
Pa. 

S. C. 
S. D. 
Tenn. 
'l'ex. 

I Ttali 
Va. 
Wash. 
Wis. 
Wyo. 

221 
Selma 
(.lobe 
Pine Bluff 
San Francisco 
Washington 
St. Petersburg 
Brunswick 
Chicago 
Shelbyville 
Dodge City 
Boston 
Detroit 
Escanaba 
Fergus Falls 
St. Louie; 
Omaha 
Carlsbad 
Albany 
Buffalo 
New York 
l'olumbus 
Muskogee 
Portland 
Pittsburgh 
Williamsport 
Spartanburg 
Rapid ('Ity 
Nashville 
Brownsville 
Lufkin 
Cedar City 
Danville 
Spokane 
I.a ('rosse 
Rock Springs 

222 
Calif. Marysville 

San Diego 
San Luis Obispo 

Colo. Alamo« 
t'orin Waterbury 
Ga. Gri flin 
Ill. Peoria 
Ind. Evansville 
Kan. Manhattan 
Me. Lewiston 
Mich. Cadillac 
Mina, Duluth 

Mankato 
Neb, North Platte 
N. Y. Plattsburg 

Syracuse 
N. D. Bimmark 
Ohio Cleveland 
(ire. Bend 
Pa. Lancaster 
S, C. Charleston 
Tenn. Knoxville 

Memphis 
Tex. Vernon 

Waco 
Va. Newport News 
Wash. Seattle 
W. Va, Charleston 
Whi. Milwaukee 

223 
Ala. Selma 
Ariz. Globe 
('alif. Los Angeles 

San Francisco 
I). C. Washington 
Fla. St. Petersburg 
Ga. Brunswick 
Ill. Chicago 
Ind. Indianapolis 
Kan. Dodge City 
Mass. Boston 
Mich. Detroit 

Escanaba 
Minn. Fergus Falls 
Mo, St. Louis 
Neb. Omaha 
N. M. Carlsbad 
N. Y. Albany 

Buffalo 
New York 

Ohio Columbus 
Okla. Bartlesville 
(Ire. Portland 
Pa. Pittsburgh 

Williamsport 
S. C. Spartanburg 

S. D. 
Tenn. 
'rex. 

l'tall 
Va. 
Wash. 

Wyo. 

Rapid City 
Nash villa 
Brownsville 
Port Arthur 
Texarkana 
Cedar ('Ity 
Danville 
Spokane 
La Crosse 
Rock Springs 

224 
Calif. Marysville 

San Diego 
San Luis ()Memo 

('olo. Alamizsa 
Conn. Waterbury 
(la. Griffin 
Ill. Peoria 
Ind. Evansville 
Kan. Manhattan 
La. New Orleans 
Me. Lewiston 
Mich, Grand Rapids 
Minn. Duluth 

Mankato 
Mo. Springfield 
Neb, North Platte 
N. Y. Plat(aburg 

Syracuse 
N. I). Bismark 
(MID Cleveland 
Ore, Bend 
Pa. Lancaster 
S. ('. Charleston 
Tenn. Knoxville 

Memphis 
'l'ex. Vernon 

Waco 
Va. Newport News 
Wash. Seattle 
W. Va. Charleston 
Wis. Milwaukee 

225 
Aria. Prescott 
('alit Loe; Angeles 

San Francisco 
1). C. Washington 
Fla. Key West 

Pensacola 
St. Petersburg 

Ill. Chicago 
Ind. Indianapolis 
la. l)ecorall 
Kan. Garden City 
Muss. Boston 
Mich. Detroit 

Marquette 
Miss. Vicksburg 
Mo. St. Louis 
Neb, Omaha 
N. Y. Albany 

Buffalo 
New York 

N. C. Kinston 
(Olio Columbus 
Okla. Muskogee 
((re. Portland 
Pa. Pittsburgh 
P. ('. Greenville 
S. I). Rapid City 
Tenn, Nashville 
Tex. Brownsville 

El Paso 
Lufkin 

5'it. Roanoke 
Wash, Spokane 

226 
Ala. Birmingham 
Calif. Chico 

San Diego 
Colo. Durango 
Conn. Hartford 
Fla. St. Augustine 
(la. Albany 
Ill. Peoria 
Ind. Evansville 
La. New Orleans 
Me. Augusta 
Mich. Grand Rapids 
Minn. Duluth 
Mo. Springfield 
Neb. Kearney 

N. Y. Massena 
Syracuse 

N. D. Bismarck 
Ohio Cleveland 
(Ire. La Grande 
Pa. Reading 
S. C. Charleston 
Tenn. Knoxville 

Memphis 
'l'ex. Dallas 

Lubbock 
Texarkana 

Va. Norfolk 
Wash. Seattle 
W. Va. Charleston 
Wis. Milwaukee 

Ariz. 
Calif 

I). C 
Fla. 

I mi. 
Is. 
Kan. 
Mass. 
Mich. 

Minn. 
Miss. 
Mo. 
Neb. 
N. Y. 

N. ( •. 
Ohio 
Okla. 
(¡re. 
Pa. 
5. ('. 
S. I). 
Tenn. 
Tex. 

Va. 
Was),. 

Al,,. 

( 
('onn. 
Fla. 
Ga. 

Ind. 
La. 
Me. 
Mic),. 
Minn. 
Mo. 
Neb. 
N. Y. 

N. D. 
Ohio 
Ore. 
Pa. 
're,,,,. 

Tex. 

Va. 
Wash. 
W. Va 
Wis. 

227 
Prescott 
I.os Angeles 
San Francisco 
Washington 
Key West 
Pensacola 
Tampa 
Chicago 
Indianapolis 
Decorah 
(iarden ('Ity 
Boston 
Detroit 
Marquette 
Willmar 
Vlcksburg 
St. Louis 
Omaha 
Albany 
Buffalo 
New York 
Kinston 
Columbus 
Tulsa 
Portland 
Pittsburgh 
Greenville 
Rapid City 
Nashville 
Brady 
IQ Paso 
Laredo 
Port Arthur 
Roanoke 
Spokane 

228 
Birmingham 
Chico 
San Diego 
Durango 
Hartford 
St. Augustine 
Albany 
Peoria 
Evansville 
New Orleans 
Anemia 
Grand Rapids 
Virginia 
Springfield 
Kearney 
Massena 
Syracuse 
Bismarck 
(leveland 
I.a Grande 
Reading 
Knoxville 
Memphis 
Dallas 
Lubbock 
Norfolk 
Seattle 
t'harlent..n 
Milwaukee 

229 
Ariz. Lowell 
Calif. Los Angeles 

San Francisco 
13. C. Washington 
Fla. Ft. Lauderdale 

Pensacola 
Tampa 

Ill. Chicago 
Ind. Indianapolis 
Maas. Boston 
M ich . Detroit 
titian. Willmar 

Winona 
Mo. St. Louis 
Neb. Omaha 

Albany 
Buffalo 
New York 

N. C. New Bern 
Ohio Columbus 
Okla. Tulsa 
(Ire. Portland 
Pa. Pittsburgh 
S. ('. Greenville 
Tenn. Nashville 
'rex. Brady 

Huntsville 
Laredo 

. Roanoke Spokane 

Tex. Dallas 
Va. Portsmouth 
Wash, Seattle 
W. Va. Charleston 
Wis. Milwaukee 

231 
Ala. Mobile 
Ariz. I.owell 
('alit. Los Anglees 

San Francisco 
I) ( '. Washington 
Fla. Ft. Lauderdale 

Tampa 
Ill. Chicago 
Ind. Indianapolis 
Maas. Boston 
Mich, Detroit 
Minn. Winona 
Mo, St. Louis 
Neb. Omaha 
N. Y. Albany 

Buffalo 
New York 

N. I). Devil's Lake 
(Mire Columbus 
Okla. Tulsa 
()re. Portland 
l'a. Pittsburgh 

('onway 
'l'ex. Iluntsville 

San Angelo 
Va. Martinsville 
Wash Spokane 

232 
Ala. Birmingham 
Calif. El Centro 

Eureka 
Merced 
Redding 

(Mo. Grand Junction 
Conn. Hartford 
(la. Waycross 
Ill. Bloomington 
Ind. Evansville 
Me. Bangor 
Mich. Grand Rapids 
Minn. Hibbing 
Mo. Springfield 
Mont. Sidney Ariz. 
N. Y. Syracuse Calif. 
N. ('. Asheville 
ndo Cleveland 

()re. Pendleton 
l'a. Reading 
Tenn. Memphis 
'l'ex. Dalias 

Pampa 
Vt. Burlington 
Va. Harrisonburg 

Portsmouth 
Waal,. Seattle 
W. Va. Logan 

Nillwarikee 

Ill. Chicago 240 Va. Richmond 
Ind. Indianapolis Wash. Pasco 
la. Boone Ariz. Yuma Seattle 
I.a. New Orleans Calif. Visalia W. Va. Williamson 
Mass. Boston lia. Jacksonville Wis. Milwaukee 
Mich. Detroit Miami 

samt Ste. Marie Ga. I.a Grange 
Mo. St. Louis Ind. Fort Wayne 
Mont. Milan City la. Shenandoah 
Neb. Hastings Kan. Pittsburg 
N. M. Roswell Ky. Harlan 
N. Y. Albany Me. Presque Isle 

Buffalo Mass. Holyoke 
New York Mini,. Northfield 

N. C. Raleigh Mo. Hannibal 
ohlo Columbus N. M. Gallup 
Okla, Tulsa N. D. Grand Forks 
(ire. Portland Oldo Akron 
Pa, Pittsburgh Okla. 1.3k City 

York ()re. Klamath Falls 
Tenn. Chattanooga Pa. Allentown 
'l'ex. Dallas Greenwood 
Wis. Wausau Wash. Pullman 

Seattle 
Wis. Milwaukee 

233 
Ariz. Safford 
(*alit. Los Angeles 

San Francisci1 
'olo. I.a Junta 

( '. Washington 
lia. i)aytona Beach 

Fort Myer; 
(la. Augusta 
Ill. ('Ilicago 
Ind. Indianapolis 
la. Boone 
1.a. New ( Means 
Maas. Boston 
Mich. 1)etrolt 

Sault Ste. Marie 
Mo. St. Louis 
Neb. Ilastings 
N NI. Roswell 

Albany 
Buffalo 
New York 

N. D. Devil's Lake 
()1110 Columbus 
Okla. Tulsa 
ire. Portland 
Pa. Pittsburgh 
Tem. Chattanooga 
Tex. Brownsville 

College Station 
San Angelo 

Va. Martinsville 
Wis. Wausau 

tlaalif 
t'onn. 

I rut. 
Me. 
M ich . 
Minn. 

Mo. 
Neb. 

230 N. Y. 

Ala. Birmingham N. OhiCo. 
(*alit. Eureka 

Merced Pa. 
San Diego Tenn. 

(('',,,,ii,,,,.. Grand Junction TVet.x. 
Conn. Hartford 
Ga. Albany Va. 

Bloomington Wash. 
Ind. Evansville 
la. Marshalltown W. WisV.a 
Me. Augusta 
Mich. Grand Rapids 
Minn. Virginia 
Mo. Springfield 
Mont. Sidney 

Syracuse 
fitio Cleveland 

Ore. Pendleton 
Pa. Pottsville 
Tenn, Knoxville 

Memphis 

234 
Birmingham 
El Centro 
Redding 
Santa Marla 
Hartford 
Waycross 
Galesburg 
Evansville 
Bangor 
Grand Rapids 
Hibbing 
Rochester 
St. Joseph 
Scottabluff 
Syracuse 
Asheville 
Cleveland 
Allentown 
Jackson 
Pampa 
St. Albans 
Ilarrisonburg 
Seattle 
Walla Walla 
Logan 
Milwaukee 

235 
Ariz. Safford 
('allf. Los Angela.; 

San Francisco 
(Mo. La Junta 
Fla. Daytona Beach 

Fort Myers 
(la. Augusta 

( 'all f . 

('onn. 
(la. 

I rid. 
Me. 
Minn. 
Miss, 
Mo, 
Neb, 
N. Y. 
N. C. 

N. I). 
()1110 
Pa. 
'roan. 
'rex. 
Va. 
Wash. 

Wis. 

Fla. 
Ga. 
Ind. 
la. 
Kan. 
I.a. 
Mass. 
Mich. 

Mise, 
Mo. 
Mont. 
N. M. 
N. Y. 

N. ( 
ire. 

l'a. 

S. 13. 
Tenn. 
'l'ex. 

Wis. 

236 
Redding 
Santa Maria 
Hartford 
Valdosta 
(;ales)urg 
Fort Wayne 
Bangor 
Rochester 
Greenville 
St. Joeeph 
Scottsbluff 
Corning 
Asheville 
Elizabeth City 
Grand Forks 
Akron 
Allentown 
Jackson 
College Station 
Covington 
Seattle 
Walla Walla 
Milwaukee 

237 
Tucson 
Los Angeles 
San Francisco 
Lakeland 
Augusta 
Columbus 
Ames 
Hutchinson 
New Orleans 
Lowell 
Detroit 
Traverse City 
Columbus 
St. Louis 
Miles City 
Clovis 
Buffalo 
New York 
Saranac Lake 
Raleigh 
Portland 
(lreensburet 
York 
Watertown 
Chat t a nooga 
Itnewnsville 
Dallas 
tledliord 

238 
Ariz. Yuma 
( ' alit. Visalia 
Fla. Miami 
(0t. I,a Grange 

Vaidomta 
Ind. Fort Wayne 
la. Shenandoah 
Kan. Pittsburg 
Me. Bangor 
Mass. Holyoke 
Minn. Northfield 
tilas. Greenville 
N. M. Gallup 
N. Y. Elmira 
N. ('. Elizabeth ('ity 
N. 13. Grand Forks 
Ohio Akron 
Okla. Elk City 
Ore. Klamath Falls 
l'a. Allentown 
S. C. Rock Hill 
'rex. Austin 
Va. Covington 
Wash. Pullman 

Seattle 
Win. Janesville 

Ariz. 
Calif. 

Fla. 
Ida. 
la. 
Kan. 
La. 
Mass. 

ich. 

Misa. 
Mo. 
Mont. 
N. M. 
N. Y. 

N. ('. 
Ohio 
()re. 
Pa. 

S. D. 
Tenn. 
"l'ex. 

Wis. 
Wyo, 

239 
Tucson 
Los Angeles 
San Francisco 
Lakeland 
Twin Falls 
Marshalltown 
I lutchinson 
New Orleans 
Lawrence 
13etrolt 
Traverse City 
l'olumbus 
Cape Girardeau 
Billings 
(lovis 
Buffalo 
New York 
Saranac Lake 
Raleigh 
Cincinnati 
Portland 
Greensburg 
York 
Watertown 
C'hattanooga 
Brownsville 
Fort Worth 
Medford 
Cheyenne 

Ariz. 
Ark. 

Fla. 
Ida. 

la. 

Ka,,. 
1.a. 
Maas. 
Mich. 
Mo. 
Mont. 
N. Y. 

N. C. 

Ohio 
(Ire. 
Pa. 

'renn. 
'l'ex. 

Vt. 
Wis. 

Wyo. 

241 
TUfflOn 

I lelena 
I.os Angeles 
San Francisco 
Sarasota 
Twin Falls 
('Ilicago 
Cedar Rapids 
Spencer 
Wichita 
Baton Rouge 
Haverhill 
Detroit 
Cape Girardeau 
Billings 
Batavia 
New York 
Greenville 
Winston-Salem 
(lincinnati 
Portland 
Uniontown 
York 
(*hattanooga 
Corpus Christi 
Fort Worth 
St. Albans 
Wisconsin 

Rapids 
(lieyenne 

242 
('alit. Tulare 
Fla. Jacksonville 

Miami 
Ga. Columbus 
Ind. Terre Haute 
la. Shenandoah 
Ky. Bowling Green 
Me. Presque Isle 
Mass. Holyoke 
Mich. Calumet 
Miss, I.aurel 
Mo. Ilannibal 
N. Y. Binghamton 
N. 13. Grand Forks 
(31110 Alliance 
ilkla. Shawnee 
()re. Klamath Falls 
Pa, Philadelphia 
S. C. Greenwood 
Tex. Big Spring 

Texarkana 
Va. Richmond 
Was),. Pasco 

Seattle 
W. Va. Williamson 
Wha. Milwaukee 

Ariz. 
Ark. 
Calif. 

Fla. 
Ida, 

la.  

ecleir Kan a 
I.a. Baton Rouge 
Mass, Fall River 
Mich. Detroit 
Mo. Cape Girardeau 
Nlont. Bozeman 
N. Y. Batavia 

New York 
N. ('. Greenville 

Winston-Salem 
Ohio Cincinnati 
()re. Portland 
Pa. Uniontown 

York 
Tenn, Chattanooga 
Tex. Corpus Christi 

Fort Worth 
Vt. Rutland 
Wis. Wisconsin 

Rapids 
Wyo, Cheyenne 

Ala, 

Fla. 

Ga. 
Ind. 
Ky. 
La. 
Mass. 
Mich. 

Mite. 
o. 

N. Y. 
Ohio 
Okla. 
Pa. 

243 
Tueson 
Helena 
Los Angeles 
San Francisco 
Sarasota 
Twin 
(*air° 
Kankakee 
('edar Rapids 

244 
Muscle Shoals 
Tulare 
Jacksonville 
M lamt 
Columbus 
Terre Haute 
Bowling Green 
Shreveport 
Holyoke 
Calumet 
Minneapolis 
Laurel 
(lolumbia 
Binghamton 
Alliance 
Shawnee 
Philadelphia 
Big Spring 

245 
Ariz. Phoenix 
Ark. Siloam Springs 
Calif. Loa Angeles 

San Francisco 
Colo, Denver 
Ill. l'hicago 
la. Iowa City 
Ky. Paducah 
I.a. Baton Rouge 
Mesa. Fall River 
Mich. Detroit 
Minx. Clarloalale 
Mont. Bozeman 
Neb. Lincoln 
N. M. Albuquerque 
N. Y. Gloversville 

New York 
Rochester 

N. C. Winston-Salem 
N. D. Jamestown 
Ohio Cincinnati 
()re. Salem 
Pa. Harrisburg 
Tex. Abilene 

Corpus Christi 
Utah Salt Lake City 
W. Va. Clarksburg 
Wis. Stevens Point 

Ala, 
Fla. 

Ga. 
Ind, 
Kan. 
1.a. 
Mans. 
Minn. 
M isn. 
Mo. 
N. M. 
Ohio 
()kla. 
Pa. 

Tex, 
Vt. 
Va. 
Wash, 
Wis. 

246 
Muscle Shoals 
Jacksonville 
Miami 
Columbus 
West Lafayette 
Wichita 
Shreveport 
Holyoke 
Minneapolis 
Meddian 
Columbia 
Hobbs 
Alliance 
Ardmore 
Bradford 
Philadelphia 
Austin 
Waterbury 
Richmond 
Tacoma 
Milwaukee 

247 
Ariz, Phoenix 
Ark, Siloam Springs 
Calif. 1,0e Angeles 

San Francisco 
('ob. Denver 
Ill. Chicago 
la. Iowa City 
Ky. Paducah 
I.a. I.afayette 
Mesa. Fall River 
Miel,. Detroit 
titan. ( larksdale 
Neb. Lincoln 
N. M. Albuquerque 
N. Y. New York 

Rochester 
N. C. Winston-Salem 
N. D. Jamestown 
Ohio ('Incinnati 
Ore. Salem 
Pa. Harrisburg 
'l'ex. Abilene 

Corpus Christi 
Utah Salt Lake City 
W. Va. ('Iarksburg 
Wis. Stevens  Point 
Wyo. ( Saner 

Fla. 

Ga. 
Ky. 
La. 
Mans. 
Mich. 
Minn. 
Miss. 
Mo. 
Mont. 
N. M. 
Ohio 
Pa. 

Tex. 
Vt. 
Va. 
Wadi. 
Wis. 

Ala. 
Ariz. 
Ark. 
('alit. 

Colo. 
Ga. 

la. 
Kan. 
I.a. 
Neb. 
N. 
N. M. 
N. Y. 

N. C. 
N. D. 
Ohio 

Ore. 
Pa. 
'res. 

248 
Jacksonville 
Miami 
West Point 
Harlan 
Shreveport 
llolyoke 
Bay City 
Minneapolis 
Meridian 
Kansas City 
Butte 
Hobbs 
Wooster 
Du Kole 
Philadelphia 
Austin 
Waterbury 
Richmond 
Tacoma 
Madison 

249 
Huntsville 
Phoenix 
Blythesville 
I.os Angela; 
San Francisco 
Denver 
Thomasville 
Toccoa 
Chicago 
Quincy 
Waterloo 
Wichita 
Lafayette 
Lincoln 
Portsmouth 
Albuquerque 
New York 
Rochester 
High Point 
Minot 
Cincinnati 
Toledo 
The Dalles 
Ilarrisburg 
( 'orpua Christi 
Wichita Falls 
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Utah Salt 1.ake City Ind. Marion N. M. Santa Fe Wash. Centralia Ga. Rome Ohio Toledo ta. Sioux City 
W. Va. Clarksburg I.a. Monroe N. Y. Ithaca W. Va. Huntington Idaho Nampa ()1(1a. Ada Kan. (7offeyville 
Wis. Marinette Mich. Muskegon N. C. Hickory Wis. Appleton Ili. Springfield Pa. Scranton Ky. Winchester 
Wyo. ( aspar Minn. St. ( loud Pa. Johnstown Ind. South Bend Tenn. Bristol Maas. Worcester 

Moines 'l'ex. Amarillo Mo. Kansas Mich. Ironwood City Philadelphia 263 la. Des 
Minn. klinneaPolis Ala. Montgomery N. Y. Ithaca Beaumont Miss. McComb 250 Mont. Helena R. I. Providence l`tati Provo Mo. Poplar Bluff Neb. Norfolk Vermillion 

Ark. Little Rock Wash. Vancouver N. M. Tucumcari N. C. Burlington 
01110 Mansfield 

Ala. Mobile N. M. I.as Vegas Tex. Brownwo'xi 
Ore. Roseburg Conn. New London N. Y. Utica Calif. San Jose 

ore. Medford Fig. Ocala Colo. Denver l'ex. N. C. Jacksonville Paris Va. PeteNburg 272 
Conn. New Haven Pa. Lewistown 

Philadelphia Palm Beach Ore. Baker VVash. Olympia ashington Galveston Utah Ogden ('alit. Fresno Ill. Tuscola Pa. Philadelphia W. Vs Huntington I). C. W 
Ga. Athens Wash. Wenatchee Colo. Sterling l'ex. Kilgore Ky. Hopkinsville State College Wis. :Manitowoc 

La. Shreveport R. I. Providence Ill. Carbondale Wis. Racine (la. Macon San Antonio 
Mich. Bay City S. C. Columbia 259 Ind. Hammond Ind. Lafayette Va. Charlottesville 

Wash. Bellingham Minn. Minneapolis Tenn. Clarksville la. Des Moines 268 la. Des Moines 
Ky. Lexington Wig. Poynette Ark. Little Rock La. Alexandria 

Mo. Kansas City 'l'ex. ('orsicana Calif Los Angeles Me. Portland Mich. Port Huron Mont. Butte Va. Richmond Ark. Jonesboro 
Ne)>. Grand Island Calif. liakendield Miss. Macon 

N. Y. Utica Wash. Tacoma Watsonville( Mo. Denver Nev. 1.as Vegas Natchez 277 
Ohio Wooster W. Va Bluefield ( 15. Atlanta Del. Wilmington Ga. Dublin Mo. Joplin Ala. Opelika Okla. Okmulgee Wis. Sheboygan Ark. El Llorado Savannah Reno N. C. Fayetteville Idaho Idaho Fails N. J. "(r)lreeannton 
Pa. Du Bois Wallace N. D. Fargo N. Y. Albany ('alit. Sacramento 

San Bernardino 
Philadelphia 255 Idaho Lewiston 

Ill. l'arthaire Ohio Dayton 
N. C. Roanoke Rapids Colo. Pueblo 

Ind. Kokomo 
S. C. Columbia ( l'icago Okla. Oklahoma City Is. Davenport Tex. Temple Calif. Lon Angeles 
Va. Richmond San Francisco Herrin ore. ( 008 Bay Ky. Louisville ()1)1,1,, Marion (Ire. Grants Pays ('onn. New Haven 
Wash. Tacoma Colo. Denver la. Mason City Pa. Erie Mass. North Adams . Idaho Pocatello 
W. Va. Bluefield G Md. Mich Flint Pa. Harrisburg a. Atlanta M . Baltimore Scranton Ill. Aurora 

Minn. Moorhead R. I. Providence Wis. Madison Savannah 'renn. ('ookeville :lliss. Jackson 
S. D. Yankton Mo. Sedalia Ind. Muncie Ili. Chicago MISS. Hattiesburg Tex. San Antonio la. Ottumwa 

Nev. Las Vegas Utah Salt Lake City N. Y. Jamestown 'l'ex. Kilgore 251 Harrisburg 
la. Dmige W. Va. Wheeling N. D. Valley City San Antonio Wash. Everett Kan. Lawrence 1.a. Lake Charles 

Ala. Decatur Kan. Salina Reno N. It. Laconia Wis. Ashland Ohio Newark 
. Enid Wis. I ishkosh Md. Baltimore 

Ariz. Phoenix Md. Baltimore N. Y Alban Okla y Mich. Ann Arbor 
Ark. Blythesville Miss. (1 od reenwo New York C (1oldsboro 264 S. . Florence Ludington 
('alit. Los Angeles (1ultport S. D. Sioux Falls Minn. Minneapolis 

('alit. Bakersfield 273 Miss. Tupelo San Francisco Nev. Boulder City Ohio Dayton Tex. San Antonio 
Sherman Ala. ,:lrlae(Slieega N. Y. Dunkirk ('olo. Denver N. H. Mt. Washington ()Ma Oklahoma City 1)el. Wilmington 

(Ire. Eugene Ga. :Moultrie N. ('. Rocky Mount 
y,,.  Ark. llot Springs Ga. Atlanta N. Y. New York 

Ill. Rock Island Okla. I.awton Pa. Erie Wash. Port Angeles ( lint. Riverside Thomasville Rochester 
Sunbury Kan. Atchison 

Sacramento Ill. Quincy N. C. Greensboro Wis. Green Bay Pa. Scranton 
Washington Waukegan Ohio Cincinnati 'l'ex. llouston Ky. Louisville 

Ia. Waterloo 'roledo Utah Salt Lake City M888. Boston Colo. Pueblo S. C. Sumter 
Conn. Waterbury Kan. Wichita Okla. Oklahoma City W. Va. Wheeling Wis. Rice I.ake Mich. Flint 269 Fla. Tallahassee S. I). Pierre Mise. Corinth Md. Frederick ()re. Albany Ala, Dothan Tenn. Bristol 
Idaho Boise 'l'ex. Pecos Jackson 

Neb. I incoln Pa. Sharon Ark. Fort Smith Ill. Rockford Iltalt Price Mo. Jefferson City 
N. H. Mt. Washington S. I). Aberdeen 260 moot. Missoula Calif. Palm Springs Ind. Connersville 

Stockton Vincennes Wash. Yakima N. M. Albuquerque Tex. Houston Ala. MontgonlerY N. Y. Albany 
N. Y. New York Sweetwater Calif Santa Rosa N. C. Charlotte Colo. Colorado 8 Kan. Topeka 
N. C. Greensboro Salt Lake City 

Conn. Bridgeport Md. Baltimore 
litati 

Fla. (»Undo Ohio Ashland 278 N. D. Minot Wis. Eau Claire 
Ohio Cincinnati Wyo. Sheridan 111. Urbana Pa. A ltoona D. C. Washingto Mich. Battle Creekn Minn. Minneapolis ( lint. Fresno 

Santa Barbara la. Dubuque Philadelphia Fla. Gainesville N. C. Charlotte Toledo 
(lolo. OreeleY Kan. Great Bend S. I). Sioux Falls 

Okl Ada Ore. The Dalles 256 Ky. Louisville Tex. Palestine (Itliaidlo (N'edamaprr a. n Fla. Panama City 

Wichita Falls Ala. Tuscaloosa M  
Tex. Houston 

Mass. Worcester Wash. Aberdeen In. Springfield Pa, Scranton Sharon mil. Jacksonville 
Utah Salt Lake City Fla. West Paint Mich. East Lansing mr. Va. Beckley Ind. South Bend Ind. Elkhart 

Beach Mo. Kansas City Wls. Appleton Ia. Des Moines Tex. mBeiadulanrdnt W. Va. Clarksburg Ia. Sioux City 
Wis. Marinette Ga. Cordele Mont. Kalispell Kan. Emporia l`tall Logan Kan. Coffeyville 

Decatur N. M. Santa Fe Minn. Minneapolis Wash. I .ong view Ky. Winellester Wyo. Powell Ill. la. Dubuque N. Y liornell 265 
N. H. Manchester W. Va. Parkeraburg Mich. Ironwood 

252 Md. Cumberla 
La. Monroe Ark. Little Rock N. C. Wa.shington Miss. McComb 

nd (S)agldisebnsurbyurg Calif. San Jose Ohio Findlay Warren Mo. Poplar Blurt Conn. New London Mich. Muskegon Pa. Johnstown Colo. Colorado 
Springs Fla. Ocala Mo. Kansas City Philadelphia Ore. Aee)rbluarg 274 N. J. Trenton 

S. I), Vermillion Conn. Bridgeport (*alit. Fresno N. M Tucumcari 
Palm Beach Mont. Great Falls Santa Barbara High Point 

Ill. Tuscola Neb. Norfolk Tex. Brownwood D. C. Washington Pa. Scranton (*No. Sterling N. C. ohlo Mansfield 
Ga. Rome Ky. Hopkinsville N. M. Las Vegas Tenn. Bristol Ga. Macon Ore. Medford 

La, Shreveport N. Y. Watertown Paris Va. Petersburg Ill. Mt. Vernon Tex. Amarillo Ind. Lafayette 
la. soitotuuxm(wlaty Pa. Harrisburg Mich. Bay City ( Ire. Baker Wa.s1'. Centralia Ind. Hammond Galveston R. 1. Providence 

Minn. St. Cloud Pa. Philadelphia W. Va. Buntline's) la. Des Moines Ilati Provo S. (:. Anderson 
Mo. Kansas City R. I. Providence Wis. :Manitowoc 1.a. Alexandria Wa.sh. Wenatchee Ky. Lexington Tex. Kilgore 
Mont. Helena S. U. Columbia Me. Portland ,d 
N. Y. Utica Tenn. ( larksville 261 Minn. Minneapolis Wis. Racine Mass . Worcester Victoria Neb. Grand Island Mich. Port Huron Va. Charlottesville 
N. C. Jacksonville 'l'ex. Corsicana Ark. Little Rock N. Y. Watertown 270 Miss. Macon Natchez Wash. Bellingham Pa. Philadelphia Va. Richmond ('alit 1.on Angeles N. ('. Henderson Wig. Fond du Lac 

Ark. Jonesboro Mo. (.I>iepallir State College Wash. Olympia Monterey Ohio Dayton 
S. C. Columbia Wis. Sheboygan Colo. Denver Okla. Oklahoma City Calif. Fresno 
Tex. Temple Ga. Macon N. C. Roanoke Rapids 279 Conn. Waterbury ( ire. Coos Bay 
Va. Richmond 257 . Athens Idaho Idaho Falls 

Wallace Ore. Grants Pass C alif, Sacramento 
Ohio Marion Ark. El Dorado Wash. Tacoma Ga Pa. Erie 

W. Va. Bluefield Ark. Little Rock Ill. Chicago Scranton Ind. Kokomo San Bernardino 
VIls. Madison Calif. Los Angeles 'l'ex. San Antonio Ky. Louisville Pa. Lewintown 

Modesto Herrin Utah Philadelphia Ogden Mich. Flint "l'ex. Kilgore (l)lo. Pueblo Conn. New Haven 
253 c'olo. Denver I.a. Alexandria Wash. Yakima Miss. Jackson Ga. Macon 

Me. Portland w. Va. Wheeling Mo. Sedalia San Antonio Ga. Atlanta 
Wash. Everett Ariz. Phoenix Savannah Md. Baltimore N. J. Trenton Idaho Pocatello 

Calif. Los Angeles Idaho Lewiston Minn. Albert Lea Wis. ( ishkosit Ind. Muncie 
San Francisco ill. (*Ideal«) Nev. I.as Vegas 266 N. Y. Jamestown Oswego la. Clinton 

Colo. Denver liarrisbnrir Reno Calif. Bakersfield N. C. Gastonia Kau. I.awrence 275 
Ga. Atlanta la. Burlington N. C Wilson N. I). Fargo Del. Wilmington Ga. Dublin N. D. Valley City (Hilo Newark Ala. Sylacauga 1.a. Lake Charles Md. Baltimore 

Savannah Mason City 
Ohio Dayton Ark. llot Springs Ill. Chicago Md. Baltimore la. liavenport 

Mich. Ann Arbor 
Okla. Enid Calif. Riverside Ludington 

Sacramento !1%1111.8nn.. TMuipennie.apolis 

Md, Baltimore Nev. Boulder 

la. Fort Dodge IM inn. Moorhead okia Oklahoma City Kan. Atchison 
ore. Eugene Ky. Louisville Pa. Harrinburg Kan. Salina Miss. ilattlesburg Colo. Pueblo R. I. Providence City Pa. Erie Mass. Boston 

l Miss. Greenwood N. H. Mt, Washington Scranton S. I). Yanktown Conn. New  haven Mich. Flint N. H. Manchester 
Gulfport N. Y. New York Tenn. Nashville Miss. Corinth l'ex. San Antonio Fla. Panama ( lty N. Y. Dunkirk 

N. H. Mt. Washington N. C. Durham Tex. San Antonio Jackson Sherman Idaho Boise N. C. Rocky Mount 
N. Y. New York Ohio Dayton 1"tall Salt Lake City Mo. Jefferson City , t.!it,... prl.,3;uit ie clAibnugreg Ill. Aurora Pa. Scranton 

Rochester Okla. Oklahoma City W. Va. Wheeling Mont. Misso sh. ula Ind. Richmond S. (.. slAu'aminitielington 
N. C. Greensboro ( ire. ( levant,' Wis. Ashland N. Y Albany N. C. Charlotte Kan. Topeka Md. Baltimore S. D. Pierre Ohio Cincinnati Pa. Sharon 

Sunbury Ohio Ashland 271 Minn. Minneapolis Tenn. Bristol 
Toledo 262 Ala. Mobile N. C. Charlotte Tex. Pecos 

()kla. Oklahoma City 'l'ex. llou.ston Pa. pAil,tioladoneal ph ¡a Ark. Hot Springs 0)1,1,, Athens l'tah Price (Ire. Albany Utah Salt Lake City Fla. ()hand') 
Pa. Sharon Wig. Rice 1.ake Ga. Moultrie P. D. Sioux Falls Calif. Palm Springs Okla. Lawton Sacramento Wash. Yakima 
S. D. Aberdeen Wyo. Sheridan Ill. l'rbana 'l'ex. Palestine Colo. Cosloprriainigos Pa. 8Schraarnotnon 
Tex, Houston Ky. Louisville Wash. Aberdeen 

W. Va. Beckley 280 Sweetwater 258 Md. ('umberiand 'l'ex. Beaumont 
Conn. New Haven Midland Utah Salt Lake City Maas. Worcester Wig. Green Bay 

Ala. Anniston 
W. Va. Clarksburg Ala. Montgomery Mich. East Lansin I). ('. Washington litalt Logan g ('slit. Salinas 
Wis. Eau Claire Calif. Santa Rosa Miss Jackson 267 Fla. Tallahassee Wash. Longview Ill. Jacksonville 
Wyo. Powell Fla. Orlando Mo. Kansas City Ga. Cedartown Mass. Pittsfield 

Ill. I lrbana Mont. Kalispell Ala. 1)othan Idaho Boise 276 Mich. Benton Harbor 
la. 254 Dubuque N. Y. Ogdensburg Ark. Fort Smith III. Freeport 
Kan, Great Bend N. C. (loncord( ltilf. Stockton Ind. Vincennes (*alit Fresno Neb. Fremont Okla. Olunulgee 

Ala. Tu.scaloona Ky, Louisville Pa. Philadelphia Colo. Colorado Kan. Emporia Santa Barbara Ore, Astoria 
Fla. West Palm I.a. Monroe S. I), Sioux Falls Mich. Battle Creek Colo. Greeley S. C. Anderson 

Beach Mich, East Lainiing Tex. Fort Worth Conn. Bridgeport Minn. Minneapolis Ga. Gainesville 
(la. Cordele Mo. Kan H Kansas ousto D ash Houston I), C. Washington Neb. Omaha Ill. Springfield V ori 

Tex. Tyler 

Ill. Decatur Mont, Great Fails Plainview Fla. Gainewille N. II. Claremont Intl. Elkhart wi.. Foicntddau 1...e 

CHANNEL 

NUMBERS 

(liannel Frequency 
No. Mc. 
201 88. I 216 91 I 231 94. I 246 97.1 261 100.1 276 103. I 291 106.1 
202 88.3 217 91.3 232 94.3 247 97 3 262 100.3 277 103.3 292 106.3 
203 88.5 218 91.5 233 94.5 248 97.5 263 100.5 278 103.5 293 106.5 
204 88.7 219 91.7 234 94.7 249 97.7 264 100.7 279 103.7 294 106.7 
205 88.9 220 91.9 23:i 94.9 250 97.9 265 100.9 280 103.9 295 106.9 

206 89. I 221 92. I 236 95.1 251 98 I 266 101.1 281 104.1 296 107.1 
207 89.3 222 92.3 237 95.3 252 98.3 267 101.3 282 104.3 297 107.3 
208 89.5 223 92.5 231. 95.5 253 98.5 268 101.5 283 104.5 298 107.5 
209 89.7 224 92.7 239 95.7 254 98.7 269 101.7 284 104.7 299 107.7 
210 89.9 225 92.9 240 95.9 255 98.9 270 101.9 285 104.9 300 107.9 

Channel Frequency ( liatinel Frequency ( liannel Frequency Channel Frequency Channel Frequency Channel Frequency 
No. Mc. NI.. M,'. No. Mc. No. Mc. No. Mc, No. Mc. 
211 90. I 2211 93. I 241 96.1 256 99. I 271 102.1 286 105.1 
212 90.3 227 93.3 242 96.3 257 99.3 272 102.:i 287 105.3 
213 90.5 228 93. 5 243 96.5 258 99.5 273 102.5 288 105.5 
214 90.7 229 93.7 244 96.7 259 99.7 274 102.7 289 105.7 
215 90.9 230 93.9 245 96.9 260 99.9 275 102.9 290 105.9 
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Chapter 9  Designs for Antennas to Operate at 30 to 44, 72 to 76 and 152 to 162 Mc. 

BY JAMES A. CRAIG 

THE antennas described herein are not 
'presented as being radically new or 
theoretically superior. Rather, an attempt 
is made to catalogue and explain the ac-
tion of certain types of antennas which 
have proved successful in actual service, 
and are known to operate at high effi-
ciency. Further, the presentation is planned 
in such a form as to be understandable to 
those with a limited knowledge of mathe-
matics. 

All too frequently, those who control 
the appropriation of funds for communica-
tions systems are inclined to discount tin 
important function performed by the 
radio transmitting or receiving antenna. 
However, the efficiency of an antenna can 
mean the difference between the ability or 
failure of a radio system to span a point-
to-point distance, or to provide the re-
quired coverage over a given area. 
Many antenna designs are much easier 

to construct on paper than to put into 
actual practice. This may be due to diffi-
culty in matching impedances, to the ne-
cessity for much-too-critical adjustments. 
or because the construction is mechani-
cally unwieldy and will not withstand the 
elements. 

This text is written with the following 
specifications in mind: The emergency 

FIG 1. SIMPLE VERTICAL HALF-WAVE DI 

POLE 

services require antennas or arrays that. 
will provide high electrical efficiency and 
the required radiation pattern. At the 
same time, they must be simple, easy to 
match and adjust, and of mechanical con-
struction that will withstand corrosion, 

*Engineering Department, Link Radio Corpora-
tion, 125 W. 17th Street, New York City. 

HORIZONTAL DIPOLE 

VERTICAL DIPOLE 

FIG. 2. RADIATION PATTERNS OF VERTICAL 

AND HORIZONTAL DIPOLE ANTENNAS 

icing conditions, and high winds. An 
tenna that will not meet these specifica-
tions is unsuited for day- in and day-out 
use, regardless of how well it performs on 
paper. 

Antennas for Circular Coverage * iere a fixed 
station is required to transmit to mo-
bile units or to many scattered fixed 
points, the vertical half-wave dipole, Fig. 
1, might be considered the most desirable 
antenna because of its simplicity. It is, 
however, difficult to mount. Since it is fed 
at its center point, the transmission line 
must be led away horizontally for at least 
a wave-length before descending to the 
transmitter, because the proximity of the 
line to the lower quarter-wave element 
would interfere with its characteristics as 
a dipole. Otherwise, it would not be a 
dipole, for it could not be considered to be 
operating in free space. 

Horizontal half-wave dipoles can be used 
only in special cases, since they are bi-
directional in the horizontal plane. Typi-
cal radiation patterns in the horizontal 
plane for vertical and horizontal dipoles 
are shown in Fig. 2. 

Another point to be considered is the 
choice between vertical and horizontal 
polarization of the radiated waves. Tests 
have shown that horizontal polarization 
provides better propagation character-
istics than vertical polarization over most 

types of terrain. However, the require-
ment that mobile antennas be vertical, 
plus the fact that simple vertically polar-
ized antennas are non-directional, dictates 
the choice of vertical polarization when 
communication with mobile units is in-
volved. 

If the lower half of a vertical half-wave 
dipole could simply be eliminated, there 
would remain nothing more than a quar-
ter-wave whip antenna such as is used on 
mobile units. The difficulty here is that 
whereas the whip on a mobile unit has the 
body of the vehicle to work against as an 
RF ground or counterpoise, that condition 
does not prevail at the top of a fixed 
transmitting tower. The whip would then 
act as if it were floating, as far as an RF 
ground is concerned, and would hot pro-
vide proper termination for the transmis-
sion line. 

This can be overcome to a limited de-
gree if some kind of counterpoise system 
of horizontal whips is used, as shown in 
Fig. 3. This antenna is popularly referred 
to as the " Whirling Joe" or ground-plane 
all 

\ -t ill better approach to the problem 
of mounting a half-wave vertical dipole 
would be to lead the transmission line, or 
coaxial cable, up inside the center of the 

FIG. 3. THE GROUND-PLANE ANTENNA 

lower half of the dipole. This is accom-
plished in the form of the half-wave 
coaxial or concentric antenna. Here the 
upper half of the dipole is called the whip, 
and the lower half is called the skirt. Ref-
erence to Fig. 4 shows that all elements 
have a common vertical axis, hence, the 
name " coaxial antenna." The support 
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tube contains the transmission line, and is 
electrically common with the outer con-
ductor of the line, both being at ground 
potential. The inner conductor of the 
coaxial line feeds the whip, which is insu-
lated from the upper end of the support 
tube. The skirt, while directly connected 
to the top of the support, is insulated from 
it below this point by insulating rings 
which also keep it concentric with the 
support. 
A coaxial antenna can be shunt-fed also. 

Then the whip is common electrically with 

FIG. 4. SERIES- FED COAXIAL ANTENNA. 

THIS IS THE TYPE NOW MOST WIDELY USED 

the support tube. I lere the skirt is also 
grounded at its upper end as in the case of 
the series-fed coaxial antenna. To feed the 
antenna, it is necessary to take the center 
conductor of the transmission line through 
the support tube and connect it to the 
skirt at an impedance-matching point 
some distance down from its upper end, 
as in Fig. 5. Numerous reports from radio-
men in the field attest to the fact that the 
correct location of this impedance point is 
rather difficult to determine, and that 
further adjustments may be required after 
installation to obtain maximum output. 
About the only advantage that can be 

claimed for this arrangement is that the 
highest element, the whip, as well as the 
skirt, are at ground potential with respect 
to DC. It must be admitted that this fact 

provides a certain protection in case of a 
lightning strike. 

Experience with several thousand series-
fed coaxial antennas shows that lightning 
usually caused no structural damage to 
the antenna, but in the case of a heavy 
stroke, the coaxial transmission line suf-
fers an arc-over or puncture within 6 or 8 
ft. of the antenna header. Reports from 
the field show that the same thing occurs 
with shunt-fed coaxials, as would be ex-
pected. Our records show only three or 
four series-fed coaxial antennas that have 
sustained structural damage to the whip 
or the insulating header assembly. In these 
cases, the available evidence has lead to 
the assumption that the antennas were 
subjected to particularly heavy and direct 
lightning discharges. With either series-
fed or shunt-fed antennas, the usual dam-
age is to the line alone, necessitating its 
replacement. 
Thus it would seem that any advantage 

of the shunt-fed coaxial over the series-
fed, as far as lightning is concerned, is 
more theoretical than practical. 

It is felt, therefore, that the series-fed 
coaxial antenna, as shown in Fig. 4, pro-
vides the ideal antenna for a fixed location 
for this type of service and coverage. It is 
a relatively simple structure, and can be 
built strongly of lightweight aluminum al-
loys. Such an antenna, cut for an operat-
ing frequency of 30 mc., weighs less than 
10 lbs., including the support tube. 
The vertical radiation pattern of a coax-

ial half-wave dipole antenna is shown in 
Fig. 11. It should be noted that this pat-
tern is produced in all horizontal direc-
tions and can be compared to a doughnut 
flattened on the bottom and resting on a 
table, with a toothpick, representing the 
antenna, in the center of the hole. 
The most critical portion of a coaxial 

antenna is the length of the skirt. If it is 
not cut correctly for the operating fre-
quency, the performance of the antenna 
may be impaired seriously. However, this 
exact length can be computed readily. 
Then the skirt length can be cut with the 
knowledge that the antenna will perform 
at peak efficiency, and will require no 
further adjustments after installation. 
On a typical coaxial antenna fabricated 

of aluminum, it has been found that with 
.50- or 52-ohm transmission line, the proper 
active or effective skirt length is slightly 
under 98% of an electrical quarter-wave 
at the operating frequency. The effective 
skirt length is that distance measured 
from the bottom of the metallic skirt-
supporting header to the bottom of the 
skirt tube. Stated another way, it is the 
length of the air column enclosed between 
the skirt and the support tube. This is 
made clear in Fig. 4. 
The reason for accurate skirt length 

adjustment stenfs from the fact that the 
skirt, in conjunction with the whip, pro-
vides the proper termination for the trans-
mission line. In order for an antenna to 
radiate most efficiently, it must be capable 

of utilizing, as radiation, the maximum 
amount of the power delivered to it by the 
transmission line. This occurs when the 
impedance of the antenna, at its feed 
point, is equal to the characteristic or 
surge impedance of the transmission line. 
If the skirt length is not the proper value, 
the impedance presented by the antenna 
is not the characteristic impedance of the 
line. Consequently, some energy is not 
utilized by the antenna as radiation, but 
is reflected back down the line. 
The skirt performs two important fune-
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FIG. 5. SHUNT-FED TYPE OF COAXIAL, 
VERTICALLY POLARIZED ANTENNA 

tions. The first is as a resonating stub to 
keep standing waves off the outside of the 
transmission line or the antenna support. 
This would destroy the desirable low-
angle radiation pattern of the coaxial an-
tenna as a half-wave dipole. In this mu-
ner, the skirt acts with the support tube 
as a metallic " insulator" to choke out the 
electrical continuity of the support pipe 
and antenna. Second, it is part of the half-
wave dipole and, as such, must be a cor-
rect percentage of a quarter-wave. From 
the standpoint of its second function, the 
length of the skirt is less critical but, as a 
resonating stub, it is necessary to hold its 
length to a close tolerance. 

Fig. 6 shows what is meant by standing 
waves on a line, and also how voltage and 
current are distributed along the antenna 
elements. This illustration also shows the 
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EVERYTHING NEW FOR FM 
for NEW operating economy.... 

NEW RCA POLYDIRECTIONAL MICROPHONE 
(Type 77D) —The polydirectional feature 
helps you obtain better balance, clarity, natu-
ralness, and selectivity in studio pickups. 

By means of a screw adjustment at the back 
of the microphone a variety of non-directional, 
uni-directional, and hi- directional character-
istic patterns can he produced. Undesired 

ICI lei CI 

NEW CIRCUITS 
The new RCA Grounded-Grid amplifier circuits are 
at once simpler and more stable than any heretofore 
employed. As the name indicates, the grid of the tube 
is at r-f ground potential (instead of the filament as in 
conventional transmitters). The drive is applied be-
tween cathode and ground, either element being at 
the necessary d-c bias potential. 

Special tubes have been developed for these circuits. 
Neutralization is either unnecessary, depending on 
frequency, or, if necessary, very easily achieved. 

Other advantages: easier tuning, fewer tube types 
to stock, smaller, less-expensive tubes, lower operat-
ing costs, less distortion, and better program quality. 

RCA's new "Direct FM" circuit for the exciter is 
something entirely different, too. 

sound reflections can be quickly eliminated 
merely by switching to the proper pattern. A 
three-position, VOICE-MUSIC switch per-
mits the selection of the best operating 
characteristic. 

This lightweight, multi- purpose micro-
phone is finished in two-tone umber grey. 

NEW RCA TRANSMITTERS 
RCA's line of FM transmitters (250 watt, 1, 3, 
10, 25, and 50 kw) are completely new from 
exciter to power amplifiers—new circuits, 
new tubes, and a new type of construction. 

The frames of all power sizes have been 
standardized thus assuring uniformity of di-
mensions, appearance, and easing installation 
problems. When increased power is desired, 
you merely add an amplifier. Appearance is 
equal to that of a single unit. Curved-end 
pieces add to the finished appearance. 

A new, hollow base frame provides space 
for inter-unit wiring, and eliminates the need 
of wiring through units or conduits in the floor. 

Air filters, flush-mounted centralized control 
panels, and concealed hinges are other features 
of the new RCA construction—standardized 
to assure you a better product at lower cost. 



from MICROPHONE to ANTENNA 
NEW convenience, and NEW performance 
PrHE NEW RCA equipment shown 

here is merely indicative of the ad-

vances that have been made by RCA in 

FM broadcast equipment. Similar im-

provements have been made on every 

item that goes into a completed broad-

cast station, including test and measur-

ing equipment, monitoring assemblies, 

turntables, and recorders. 

The resumption of broadcast-equip-
ment construction, after wartime restric-

tions, offered us a unique opportunity to 
design an entirely new line—integrated 

in every detail. The various units incor-

NEW RCA CONSOLETTE 

porate all the latest FM improvements 

that have grown out of RCA's advanced 
war work on communications equip-

ment for the armed forces. 

If you are planning to build a new 

FM station, we believe that "RCA all 

the way" will help you to make it a 

better station. You will be assured of 

the same efficiency, convenience, oper-
ating economy, and performance that 
have made RCA's AM equipment the 

undisputed first choice of broadcast 
stations for the past decade. Radio Cor-

poration of America, Camden, N. J. 

(Type 76.B2)—Provides a complete high-fidelity audio 
system for FM, AM, and television at a price even the 
smallest station can afford. 

Compact (39 by 17 by 10Va inches), it includes all the 
amplifying control and monitoring equipment needed to 
handle two studios, an announcement and a control-
room microphone, two turntables, and six remote lines. 

It enables simultaneous auditioning and broadcasting 
from any combination of the studios, turntables, or re-
mote lines. The talk-back system is independent of pro-
gram channel—no feed-back. Emergency amplifier and 
power supply circuits help prevent time off the air. 

Differs from two previous RCA models now giving sat-
isfactory service in more than 300 stations primarily in 
its frequency response—now extended to 15,000 cycles. 

NEW 
RCA SUPER TURNSTILE ANTENNA 
The advantages of this antenna make up an impressive 
list. A few include: high-gain, permits the use of a lower 
transmitter power for a given coverage, full performance 
at any frequency from 88 to 108 mc, handles up to 20 kw, 
easy to install, wide band, pretuned at factory, no field ad-
justments whatever, a standardized low-cost "packaged" 
item—comes complete, de-icer units easily added, fewer 
end seals, entire structure can be grounded. 

In addition, it has the usual advantages of any turnstile 
antenna: an inherently circular field pattern, low wind 
resistance, and simple, inexpensive, single-pole mounting. 

The antenna, because of its relatively high gain and 
extended band width, is also ideal for television. Naturally, 
since it is of the turnstile type, both sound and picture 
transmitters can be fed into the same antenna. 

FM BROADCAST EQUIPMENT 

RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION, CAMDEN, N. J. 



effects of mismatched antenna elements. 
In determining the correct values for 

the lengths of antenna sections, or ele-
ments, the presence of standing waves can 
be detected and their magnitude measured 
by means of a series of small holes drilled 
in the outer conductor of the transmission 
line. The probe of a vacuum tube volt-
meter can be inserted and voltage readings 
taken along the line over at least a quarter-
wavelength. A perfect line, perfectly ter-
minated, would show the same voltage 
along its entire length, indicating that no 
standing waves were present. Then there 
would be no reflected energy and no power 
loss in the line other than that due to 
normal attenuation. In practice, it is pos-
sible to hold the ratio of maximum to 
minimum standing-wave voltage to a 
value of 1.1 with the series-fed coaxial 
antenna as described previously. This rep-
resents a power loss, due to reflections, of 
less than 1%. A relatively slight increase 
or decrease in skirt length from the proper 
value has a marked effect on the standing 
wave ratio as shown in Fig. 7. 
For the same typical aluminum coaxial 

antenna mentioned above, the length of 
the whip has been found to be about 95% 
of a quarter-wave. This value includes the 
whip proper and that portion contained 
within the insulating header. In other 
words, it is that length from the point 
where the center conductor of the coaxial 
line merges from its sheath to the upper 
end of the whip. The length is not critical, 
as Fig. 8 shows. While the length of the 
whip has a definite effect on the perform-
ance of the antenna, it can be seen that a 
variation from 92% to 98% of a quarter-
wavelength has very little significant effect 
on the performance. 
The values for skirt and whip lengths 

given above are for 52-ohm transmission 
line. If 72-ohm line is used, the skirt length 
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should be almost 99% of a quarter-wave, 
and the whip, about 94% of a quarter-
wave. For this typical antenna, as manu-
factured commercially, the values used 
are 98% of a quarter-wave for the skirt 
and 94% for the whip. The antenna can 
then be fed by 52- or 72-ohm coaxial trans-
mission line, and the standing-wave ratio 
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FIG. 7. EFFECT OF SKIRT LENGTH ON THE STANDING WAVE RATIO 
OF A SERIES- FED COAXIAL ANTENNA 

in either case would not exceed 1.25, rep-
resenting a power loss due to reflections of 
not over 3%. 

Actually, the optimum lengths of the 
skirt and whip for any given coaxial an-
tenna will depend upon the material from 
which the elements are fabricated, the 
type and number of insulating rings inside 
the skirt, end effects of the skirt, and the 
ratio of the diameters of the support tube 
and the skirt tubing. 

Colima Coaxial Antennas * An a( aptation or 
extension of the coaxial anten la is known 
as the colinear coaxial antenna. Fig. 9 
shows an exterior view of t us antenna 
and the placement of the elements. In 
some variations of these antennas, the 
lower skirt element is not diiven or fed 
any power. Parasitic excitatioil of this ele-
ment is questionable, since th additional 
skirt is not within the main radiation pat-
tern of the series-fed coaxial antenna 
located above it. 
In comparison with a properly matched 

coaxial antenna, tests have Shown that 
any gain in radiated signal strength was 
barely measurable, and so small as to be 
within the limits of observational error. 
Furthermore, with the length of this 
auxiliary skirt and its distan 1. e from the 
upper skirt at their optimum values, the 
antenna performed only as well as a sim-
ple, properly-matched coaxial antenna. 
But if the length of the auxiliary skirt, or 
its distance from the upper skirt, or both, 
were varied from their optimum values, 
the colinear coaxial antenna jrformance 
dropped below that of a stani1ard series-
fed coaxial antenna. 

Actually, colinear antennas are not. by 
any means a new developme it. Fig. 10 
shows a conventional colinear antenna. It 
should be noted that such an aItenna can 
be constructed of wires or metal rods as 
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elements which are not necessarily coax-
ial. The theory behind this antenna array 
is sound, provided all elements are driven. 
The number of half-wave elements is not 
limited to two, and more can be used, up 
to practical limits. 

Tests on a newly-designed series-fed 
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FIG. 9. NO POWER IS FED TO THE LOWER 
SKIRT OF THIS COLINEAR COAXIAL 

colinear coaxial antenna, with all elements 
driven, indicate that a greatly improved 
signal can be radiated as compared with 
the standard series-fed coaxial. The de-
sign is extremely simple and workable for 
the 152- to 162-me, band, and should 
prove highly advantageous. 
As mentioned previously, a properly 

terminated coaxial antenna radiates al-
most 100% of the power delivered to it. 
The improvement in signal strength with 
a colinear coaxial, when all elements are 
driven, results from a lowered angle of 
radiation in the vertical plane and a com-
pressed radiation pattern, as shown in 
Fig. 11. In any horizontal plane, the area 
included within the radiation pattern 
boundaries is an expression of the power 
radiated by the antenna in that plane. It 
is seen that if the vertical pattern is nar-
rowed, the radial coverage is increased. 
This provides greater coverage for the 
saine antenna input power. 

In the 30- to 42-mc. band, the overall 
length of the colinear coaxial would be as 
much as 33 ft., excluding support tube. 

This would be an unwieldy structure. 
However, in the 152- to 162-mc, band, the 
length drops to less than 8 ft., and makes 
possible a mechanically sound structure. 

Directional Arrays * In order to utilize an-
tenna input power most effectively for 
communication between two fixed points, 
a beamed signal is desirable. Power radi-
ated to other points serves no useful pur-
pose. Directional antenna arrays can be 
used to boost the signal in any direction 
desired. This means that adequate signal 
strength can be delivered at a distant 
point with less transmitter power than 
would be required with a non-directional 
antenna. Another advantage is that the 
signal is not broadcast into areas where it 
might interfere with other services using 
the same or adjacent channels. 
One of the oldest forms of directive an-

tennas is the rhombic or diamond type. It 
is capable of substantial gain but, unfor-
tunately, requires considerable space. Fig. 
12 shows a full rhombic antenna. 

Either vertical or horizontal polariza-
tion can be used for point-to-point trans-
mission. That is because, at fixed loca-
tions, the receiving array can be made to 
match the polarization of the transmitting 
antenna. Although horizontally polarized 
waves generally travel over most types of 
terrain with less attenuation than those 
vertically polarized, a more important 
consideration is the structural advantage 
offered by one method of polarization over 
the other. 

While a rhombic antenna can be ar-
ranged either horizontally or vertically, a 
vertical half-rhombic or inverted V an-
tenna, Fig. 13, usually presents the least 
mechanical problems. The angle of tilt, 
designated A, is so chosen that the main 
radiation lobes 1 and g are horizontal. 
Lobes 3 and 4 then cancel each other and 
lobes 1 and g reinforce each other. The 
terminating resistor is used to eliminate 
the back radiation indicated by dotted 
lines. With this resistance omitted, the ar-
ray would be bidirectional, showing about 

To realize the gain of which the rhombic 
is capable, L should be at least 3 times the 
wavelength. However, as L is increased, 
the gain increases but the beam becomes 
more narrow. In fact, at 6 times the wave-
length, the beam is so highly concentrated 
that the orientation of the array for maxi-

FIG. 10. SERIES- FED COLINEAR COAXIAL IS 

ADVANTAGEOUS AT 152 TO 162 MC. 

mum signal at the receiving site becomes 
very critical, and must be.done with great 
care. A gain of 8 to 10 db cari.be:realized 
with a properly constructed:rhombic hav-
ing a leg length L equal to 6 wavelengths. 
This means a power gain of about 8 to 1 
as compared to a standard half-wave 
dipole. 
The trigonometric computation of the 

angles ami sides of this array is beyond the 

COLINEAR COAXIAL ANTENNA WITH ALL ELEMENTS DRIVEN 

STANDARD COAXIAL ANTENNA 

FIG. 11. LOWER ANGLE OF RADIATION GIVES COLINEAR COAXIAL GREATER RANGE 

the saine gain forward and backward. The 
angle of tilt may be adjusted by varying 
the height H or the length of the legs L. 
The leg length is not critical, and can be 

3 or more multiples of a wavelength at 
the operating frequency. While the an-
tenna gain is increased with greater height, 
it is more dependent upon the leg length. 

scope of this text. However, the following 
relations will produce rhombics that are 
efficient and will give very satisfactory 
performance. 

Referring to Fig. 13, the proper tilt 
angle A is approximately 66°, and will be 
obtained if L is made 2.25 times the 
height H. Thus, if the operating frequency 
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is 30 mc., and available space permitted a 
leg length equal to 5 wavelengths, L can 
be found as follows: 

300 000 X 3.28 
30,000 kc. = 32.8 ft. = L 

.5L = 5 X 32.8 ft. = 164.0 ft. 

164 
H -= — = 73 ft. 

2.25 

At the sanie frequency, with legs equal 
to 3 wavelengths, 3L would equal 98 
ft. and H equal 43.5 ft. figuring as above. 
At 50 me. with L equal to 5 wavelengths, 

H becomes 43M ft. and at 3 wavelengths 
for L, H becomes only 26 feet. It is seen 
that, beyond about 50 inc., the value of H 
becomes so small that the effective height 
of the antenna is seriously cut down. This 
can be overcome at higher frequencies by 
going to a full rhombic antenna. As shown 
in Fig. 12, a single pole can be used to sup-
port this array without complicating the 
mechanical problems to any appreciable 
degree. 

Here the distance B can be made 2 times 
H as computed above, and the saine 
method used to figure the array. As a 
typical example, at 75 me. with legs equal 
to 5 wavelengths: 

300 000 X 3.28 
L = — 13.08 ft. = L 

75,000 ke. 

5L = 5 X 13.08 = 65.4 ft. 

65.4 
B = 2H -= 2 X -- = 58.2 ft. 

2.25 

The full rhombic should be as high 
above the ground as possible, consistent 
with the space available for the end guys. 
With the half-rhombic, it is necessary 

to employ a counterpoise system. This can 
be simply a wire on or just below the 
ground, directly under the antenna. One 
end is connected to the terminating re-
sistor and the other end is connected to 
the second conductor of the transmission 
line. As an alternative, a section of metal 
screening or simply two wires, one at 
right angles to, and the other parallel with 
the antenna can be located on the ground 
under each end of the array. If the two 
crossed wires are used, they should be 
crossed at their mid-points. This point or 
the center of the screening should then be 
connected to the transmission line shield 
at one end of the antenna and to the ter-
minating resistor at the other end of the 
antenna. If a full rhombic is used, no 
counterpoise is necessary. 
With either the half or full rhombic the 

following considerations apply equally: 
The supporting mast must not be of metal. 
A wood pole, tubular plywood mast, or 
other non-metallic construction must be 
used. The mast can be guyed with wires, 
provided they are approximately at right 
angles to the direction of transmission. 
The terminating resistor should have a 
value of between 500 and 800 ohms. This 
is not critical. It should also be non-induc-
tive, and must have a wattage rating ca-

pable of safely dissipating one-half of the 
transmitter output power, since its func-
tion is to eliminate the rear half of the 
radiation pattern. 
Both rhombics exhibit the saine charac-

teristics of gain and directivity when 
used for receiving as well as for transmit-
ting. The end guys used with the full 
rhombic, Fig. 12, can be metal without 
affecting the radiation pattern. 
The input impedance of either the half-

or full-rhombic at its feed point is about 
600 ohms. If fed by a low impedance co-
axial line, a serious mismatch would re-
sult. This can be overcome by the use of 
an impedance matching transformer, Fig. 
14. It is properly adjusted when the load-
ing of the transmitter is unaffected by sub-

In the majority of cases, these arrays 
can be so designed as to lend themselves 
readily to mounting on towers or pipe 
masts. They should be all metal for dura-
bility, preferably designed for single-point 
mounting, and should be self-supporting 
with no external braces. 

Returning to Fig. 15, it is seen that the 
central portion is a half-wave dipole. It is 
usually fed by a coaxial transmission line 
with one quarter-wave element insulated 
from the central support and fed by the 
inner conductor of the line. The other 
quarter-wave element is grounded to the 
outer shield of the line and to the support-
ing structure. Minus the directors and 
reflectors, it has a radiation. pattern as 
shown in Fig. '2. 
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stituting for the rhombic antenna and im-
pedance-matching transformer a dummy 
antenna having a resistance equal to the 
surge impedance of the transmission line. 
At this adjustment, the antenna current in 
either leg will also be at maximum. 

If, in the case of a full rhombic antenna, 
it is desired to locate the impedance trans-
former at or near the ground, an open-
wire 600-ohm line can be run from this 
point to the input end of the antenna. 
Such a line consists of two lengths of No. 
12 wire, as might be used in the antenna, 
spaced 6 ins, apart by means of waxed 
wood, Lucite, or porcelain spreaders lo-
cated every 2 ft. or so along the length of 
the line. 

Parasitic Directive Arrays * Where space is not 
available for a rhombic antenna, or where 
a compact array is desired, a half-wave 
dipole with parasitic directors and reflec-
tors can be used. Fig. 15 shows a hori-
zontal dipole array. 
These arrays present something of a 

structural problem in the 30- to 44-inc. 
band. Fortunately, while arrays for those 
frequencies have been built and are giving 
satisfactory service, most emergency serv-
ice point-to-point work will be done on 
72 to 76 and 152 to 162 mc. 

DIRECTIONAL TRANSMISSION OR RECEPTION 

\\ lien tuned elements such as the direc-
tor,. and reflectors are added, they are 
located directly in the radiation field of 
the driven dipole. The metal support arms 
for these elements have no effect on the 
radiation pattern either with or without 
the director and reflector. The supports, 
directors, and reflectors are all grounded 
to the hub assembly and to the mast 
structure, and are therefore at DC ground 
potential. A horizontal radiation pattern 
of such an array is shown in Mg. 16. 
The function of the directors and re-

flectors is to absorb RF energy from the 
field of the driven dipole and to re-radiate 
it. By varying the lengths of these ele-
ments, or by varying their distance from 
the driven dipole, the re-radiated energy 
can be caused to reinforce the signal in the 
desired direction, and cancel it in the 
opposite direction. 

Referring to Fig. 15, it is seen that the 
reflector is located slightly less than 3' -
wavelength to the rear, and that the di-
rector is slightly less than %-wavelength 
ahead of the driven dipole. 

Since both are directly in the path of the 
waves emanating from the driven dipole, 
each wave cuts across these elements. In 
doing so, a voltage is induced in the ele-
ment which is opposite in phase to the in-
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ducing voltage. Due to this voltage, the re-
radiated wave from the director contains 
up to about 85% of the energy radiated to 
it by the driven dipole. 

Considering the reflector only, the idea 
is to time this re-radiated wave so that, 
when it returns to the driven dipole, it is 
exactly in phase with the next wave being 
radiated by the driven dipole. Since the 
induced voltage in the reflector is 180° out 
of phase with the inducing field at the re-
flector, it is seen that about 90° in time are 
used for travelling to the reflector, 180° in 
time are added ( hie to the reversal of pitase 
at the reflector, and about another 90° are 
used in travelling from the reflector to the 
driven dipole. Thus the re-radiated energy 
from the reflector has undergone a 360° 

ing directivity, but the addition of a direc-
tor will provide additional gain in the 
desired direction by causing the beam to 
become narrower in the horizontal plane. 
More than one director can be used, each 
spaced about a quarter-wave ahead of the 
other. When one reflector and two direc-
tors are used, the result is the familiar 
Yagi array. 

In the case of the director, a leading 
component of current must be introduced 
in order to preserve the phasing of the 
radiated and re-radiated fielc Is, and to 
provide maximum reinforcement in the 
desired direction. This is accomplished by 
making the director elements less than 
a quarter-wavelength long. This causes 
them to have capacitive reactance. 

INSULATOR -

DIRECTION or TR.NSMISSION 

- DIRECTION or RECEPTION 

COUNTERPOISE 
WIRE 

— TRANSMISSION LINE 
TO 

TRANSMITTER OR RECEIVER 

SUPPORTING 

POLE 

INSULATOR 

TERMINATING - 
RE S IS TOR 

FIG. 13. THE HALF-RHOMBIC IS PREFERRED WHERE AVAILABLE SPACE IS LIMITED 

change of phase by the time it returns to 
the driven dipole. Thus, it is in phase with 
the next wave radiated from the driven 
dipole. The net result is that two waves 
are involved, so timed in space that they 
tend to cancel at the reflector and become 
additive at the driven dipole. Therefore, 
the circular pattern of the dipole alone is 
altered, and is built up in the direction 
from the reflector toward the driven di-
pole, and reduced in the opposite direction. 

Since the spacing between the parasitic 
elements and the driven dipole is slightly 
less than V,1 wavelength, it becomes neces-
sary to produce a lag at the reflector in 
order to obtain the 360° phase relationship 
of the two fields. This can be accomplished 
with reflector elements slightly longer 
than an electrical quarter-wave. This 
makes the reflector look inductive, and 
introduces a lagging component of current 
in the element. By adjusting the length of 
the reflector element, an optimum value 
is obtained where the phasing of the radi-
ated and re-radiated fields provides the 
maximum front-to-back ratio. This is the 
ratio of the radiated energy in the desired 
direction to the energy radiated in the 
opposite direction. 

In an array as illustrated in Fig. 13, the 
reflector does most of the work of pmvid-

While each added parasitic element in-
creases the power gain in the desired direc-
tion. each one also takes away from the 
mechanical strength of the structure. 
Here again the choice must be reckoned in 
terms of power gain versus increased 
windage and ice loading on the structure. 
The array shown in Fig. 13 is capable of 
a 2.3 to 1 power gain and a front-to-back 
ratio of better than 4.3 to 1. This will be 
found adequate for most installations. 
l'ilder conditions where more gain is neces-
sary. additional parasitic elements may be 
required. In that case, more can be accom-
plished by additional directors located in 
the area of intensified field strength than 
by added reflectors in the area where the 
field strength has been purposely reduced. 
While the following figures will be af-

fected slightly by the type of construc-
tion. typical values for the lengths of hori-
zontal dipole elements in terms of percent 
of a quarter-wave, are: Insulated driven 
dipole element, 93.5%; grounded dipole 
element, 95.5%; parasitic reflector and 
director spacing from driven dipole, 89%; 
reflector elements, 96%; director elements, 
88%. 

In an array consisting of a driven dipole 
with 1 director and 1 reflector with quar-
ter-wave spacing, it should be noted that 

the impedance presented to the transmis-
sion line will remain close to the value 
presented by a single half-wave center-fed 
dipole. This value will be in the neighbor-
hood of 70 ohms. 

It is possible to construct this same ar-
ray with as little as 0.1- to 0.15-wave 
Spacing between the driven dipole and the 
director and reflector. It will be found that 
the impedance presented by the array to 
the transmission line will have dropped to 
less than e ohms, which becomes a seri-
ous impedance mismatch. If the array 
were to be fed by commercial 50- or 70-
ohm concentric cable, the loss due to mis-
match and consequent standing waves on 
the line might more than offset any possi-
ble gain attributed to the array. 
The array shown in Fig. 15 provides a 

beam having horizontal polarization. A 
typical horizontal radiation pattern for 
such an array is given in Fig. 16. 

If the array were rotated 90°, using the 
parasitic support arms as an axis, it would 
Ian radiate a vertically polarized wave. 

s11.11 an array is readily built about a co-
axial antenna such as shown in Fig. 4. In 
fact, quite a number of these arrays are in 
use awl give highly satisfactory perform-
ance. A vertical array based on a central 
coaxial antenna is shown in Fig. 17. It 
will be seen that the parasitic support 
arms are carried by a hub which is fitted 
around the metal skirt-supporting header 
of the coaxial antenna. 
The gain and front-to-back ratio of this 

array compares very closely with that of 
the horizontal array shown in Fig. 16. 

Typical figures for the vertical coaxial 
array are presented in terms of percent of 
a quarter-wavelength as follows: Whip 
length, 94%; skirt length, 98%; spacing 
from coaxial antenna to director and to 
reflector, 100%; reflector elements, 103%; 
director elements, 84%. 
Both the vertical and horizontal arrays 

described must have the various lengths 
and spacings of the elements accurately 
fixed for optimum performance, but from 
another standpoint they allow a surpris-
ing amount of hat itille. A certain amount 
of droop or sag in the support arms can 
be tolerated without serious effect on their 
performance of the array. Also, in both 
arrays, the director, reflector and driven 
dipole should all be parallel to the same 
plane. Yet, misalignment, so that the ele-
ments are crisscrossed when viewed in the 
direction of transmission, up to almost as 
much as 30°, has little practical effect on 
the characteristics of the radiated pattern. 
While such conditions are not desirable, 
the fact is brought out that these arrays 
are not as critical as many suppose them 
to be. 

Corner Reflector Antennas * Corner reflectors 
can be used to direct the radiation from 
either a vertical or horizontal dipole, as 
shown in Fig. 18. While this type of an-
tenna is mechanically more complicated 
than those previously discussed, it is a 
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relatively compact array. The central 
dipole is the only driven member, the 
other elements being used in place of two 
metallic sheets to form a corner reflector. 
Theoretically, each side of the angle should 
consist of a sheet of metal, which would 
simply be the ultimate case of having ele-
ments so numerous that they touched each 
other. Practically, if the spacing of the 
elements forming the sides is not over 
Xa-wave, the performance of the array 
would not differ appreciably from that 
obtained with metal sheets. 
The characteristics of the array can be 

altered in two ways. As the angle between 
the sides of a vertically polarized array is 
decreased, the beam becomes narrower, 
mostly in the horizontal plane, but to a 
certain extent in the vertical plane also. 
For a horizontal array, the narrowing ef-
fect on the beam as the corner angle is 
reduced is more pronounced in the vertical 
plane, although the pattern in the hori-
zontal plane is also narrowed, but to a 
lesser degree. 

Referring to Fig. 18, the half-wave di-
pole is always located on a line bisecting 
the corner angle. The distance A, out from 
the corner to the point where the dipole is 

FIG. 16. RADIATION PATTERN OF THE 

HORIZONTAL REFLECTOR- DIRECTOR 

located, controls the impedance of the 
array. The angle between the two sides 
can be varied between 45° and 180°. At 
180° the result is a dipole located in front 
of a flat reflecting surface, which produces 
a very broad pattern forward. For any 
one angle however, there is a definite value 
for A which will produce a desired imped-
ance. For 52-olim transmission line, the 
antenna impedance will match the line at 
the following angles and values for A. For 
a 180°' angle, A would be equal to 0.16 
wavelength. At 90°, A becomes 0.3 wave-

length and at 60°, A becomes 0.45 wave-
length. For smaller angles, the impedance 
of the array becomes more difficult to 
match regardless of how much A is in-
creased. Smaller angles also produce a 
pattern that is broken up into multiple 
lobes and shows a decrease in gain. 

RHOMBIC ANTENNA 

COAXIAL TRANSMISSION LAC TO RESONATE LINE AT OPERATING FREQUENCY 

FIG. 14. SI MPLE MATCHING TRANSFORMER 

To match a 72-ohm transmission line, 
the foregoing figures should be altered as 
follows. For angles of 180°, 90° and 60°, 
the values for A become 0.21, 0.35 and 0.5 
wavelength respectively. 
At any of the usual angles given above, 

smaller values for A decrease the imped-
ance of the array, and larger values in-
crease the impedance. 
The value of H, the length of the ele-

ments forming the sides of the angle, is not 
critical but should be held to a value not 
less than the overall length of the driven 
dipole. As a matter of fact, the element , 
forming the sides of the angle are not para-
sitic elements in the usual sense, since they 
are not tuned. They should be made long 
enough so that they appear to have unlim-
ited length as far as their effect on the 
array is concerned. 
The length L of the sides of the corner 

reflector is not critical as long as they are 
not less than 3 or 4 times the value of A, 
Fig. 18. The sides can be carried out far-
ther than this minimum value, but the 
slight improvement in pattern is not 
worth the increased size of the array and 
the attendant mechanical problems intro-
duced thereby. 

Corner reflector antennas, while admit-
tedly more cumbersome, are capable of 
greater gain than the simpler parasitic 
arrays. Properly designed corner reflectors 
can be expected to give a power gain of 10 
to 13 (lb as compared to a single half-wave 
dipole. This means radiation in the de-
sired direction of 10 to 20 times greater 
than that afforded by a simple dipole. 

Referring to Fig. 18, it should be noted 
that the corner reflector antenna can be 
mounted vertically or horizontally. When 
mounted vertically, the driven dipole can 
be used to good advantage as a coaxial an-
tenna. When a vertical,half-wave dipole 
is used instead of the vertical coaxial, the 
transmission line should be led horizon-
tally from the center of the driven dipole 
to the vertex of the corner reflector before 
it drops vertically to the transmitter or 
receiver. 

Mobile Antennas * As mentioned earlier, ver-
tical antennas are particularly adapted to 
mobile installations. A quarter-wave whip 
is most frequently used. The method of iii-
stallation on the vehicle is important. \ 
prime consideration is the use of maximitiii 
height relative to the vehicle. This is lim-
ited by the overhead clearances encoun-
tered in the area where the vehicles are 
required to operate. 
The ideal location on a passenger car 

would be the center of the roof. In this po-
sition, the radiation pattern is most nearly 
non-directional. If such an installation is 
made in a station-wagon or on a truck 
body where the roof is made of wood, it is 
necessary to sheath the under side of the 
roof with light copper sheet or copper 
screening, securely bonded to the chassis 
at several points. This then becomes a 
ground plane immediately below the whip 
antenna, such as would be provided by 
the metal roof of a passenger car. 

Usually, to provide overhead clearance, 
the antenna must be mounted toward the 
rear of the car, somewhere near the rear 
mudguard. In this position, the radiated 
pattern is no longer non-directional. With 

DIRECTION OF TRANSMISSION DIRECTION OF RECEPTION 

PARASITIC UPPORT ARMS 

«ELECTOR ELEMENTS 
DIRECTOR ELEMENTS 

STANDARD COAXIAL ANTENNA 

FIG. 17. REFLECTOR AND DIRECTOR ADDED 

TO A COAXIAL TYPE ANTENNA 

a 30-me. whip in the rear and at the left 
side of the car, it will be found that in 
most cases the greatest radiation and best 
reception will occur in a direction toward 
the right front corner of the car. 
In the 72- to 76-me. and 152- to 162-nie. 

bands, the center of the roof is the most 
logical location for the whip. At these fre-
quencies the length of a quarter-wave 
whip is about 37 ins. and 18 ills, respec-
tively, presenting no overhead clearance 
problem. 
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REFLECTOR 
SPACI NG DIRECTOR 

SPACING 
Atz. 
4 
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DIRECTION OF TRANSMISSION  

DIRECTION OF RECEPTION 

A 
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RIGHT VERTICAL AND HORIZONTAL TYPES OF CORNER REFLECTOR ANTENNAS 

Mechanical Considerations * Obviously, all fer-
roll , materials, 111111'5s heavily plated. 
shotild be ruled out for use ill the construc-
tion of antenna arrays because of rust. 
Brass is easy to fabricate. withstands cor-
rosion, and can be sweated for maximum 
electrical contact. 1 • nfortunately, brass is 
a relatively heavy metal, and imposes a 
correspondingly heavier load on the array 
and on the supporting structure. Alumi-
num and its alloys are ideal because of 
their light weight. However, these mate-
rials are subject to corrosion from salt. 
water and some acids. If this condition is 

encountered in the locality where an 
aluminum antenna or array is contem-
plated. certain precautions must be taken. 
Aluminum corrosion is largely self-in-

hibiting. That is, as corrosion attacks the 
aluminum surface, a scale or oxide is 
formed which progressively halts further 
corrosion. This is true on an unbroken sur-
face, but does not hold true where tubular 
or other joints occur. Here, in severe cases, 
moisture finds its way into the joint and 
freezes the connection. This, together with 
the corrosion, expands the outer member 
of the joint and eventually weakens it. 

causing poor electrical contact. 
This can be overcome by using a viny-

lite sleeving or tape wrapped tightly over 
the joint, or by the application of some of 
the so-called stripping plastics used so suc-
cessfully during I he war to pnitect metal 
parts in ocean shipment. Where condit ions 
necessitate this treatment. it is still worth 
the effort to take adveuttage of the light-
weight. high-strength aluminum alloys. 
The dead weight of the antennet or ar-

ray is not the only factor to be considered. 
When high winds deflect an antenna, the 
moving mass of the system produces in-
ertia effects that are proportional to the 
mass. Since windage increases with the ex-
posed area of the elements, it is advan-
tageous to keep the cross-section of the 
elements low. If the required strength can 
be realized in a given cross-section, it is 
wise to select the material that will give 
this strength with a minimum of weight. 

Another important consideration is ice 
loading. In sections where this condition 
is likely to occur with some severity, it. 
will be wise to decide on a vertical rather 
than horizontal antenna. This might not 
be the best choice from a radiation stand-
point, but mechanically it would mean 
that heavily iced vertical members or ele-
ments would lw subjected to compression 
or tension loads which are 11111(11 more 
readily carried than the bending loads 
imposed by the sanie weight of ice on hori-
zontal elements. 

In every case, antennas for the emer-
gency services should represent the best 
compromise between electrical efficiency 
and mechanical sturdiness. Above all. 
they must he dependable, since radio 
communication is of greatest value at 
times when weather conditions have put 
other means out of commission. 

HIGHWAY RADIOPHONE SERVICE 

OFFICIALS of the Bell Telephone Sys-tent have announced plans for exten-
sive service trials on mobile radiotele-
phone service along three inter-city high-
way routes, totalling nearly 1,000 miles. 
The routes are those between Chicago and 
St. Louis. via Ottawa. Peoria and Spring-
field, Ill.; between New York, Albany and 
Buffalo; and between New York and Bos-
ton. 
When these services are established. it 

will be possible for suitably-equipped ve-
hicles on highways along these routes, or 
boat on adjacent waterways, to make and 
receive calls to or from any telephone 
connected to lines of the Bell System. 
Transmitting and receiving stations re-
quired to provide the two-way voice com-
munication will be located along the 
routes. 
The Illinois Bell Telephone Company 

has already filed applications for author-
ization to establish the first stations along 
the Chicago-St. Louis route. It is expected 
that application for the other routes will 

be made 11111. Initial operation of the 
new service will start within a few months 
after construction permits are granted. 
This interval is required to permit erec-
tion of transmitter-receiver stations and 
to equip vehicles with radiotelephone sets. 
Highway mobile radiotelephone serv-

ice, which will make it almost as easy to 
telephone to or from a moving vehicle on 
the road as between any two regular tele-
phones, will be handled in the following 
manner: 

Calls will be handled by mobile service 
telephone operators. Conversations will 
travel part of the way by telephone wire 
and part by radio. If a caller in Chicago 
wants to talk to the occupant of a certain 
automobile somewhere between Chicago 
and St. Louis, he will first reach Long Dis-
tance, ask for the mobile service operator, 
and give her the call number of the ve-
hicle. She will route the call over telephone 
wires to one of the transmitting-receiving 
stations along the highway. from which a 
signal will be transmitted to the vehicle. 

The car occupant will receive an audible 
and visual signal indicating that he is 
wanted. He then will pick up his dash-
board telephone and answer. Under his 
fingers, as he holds the telephone hand-
set, will be a push-and-talk button to 
switch from listening to talking. 
The motorist or truck driver will be 

able to originate calls merely by picking 
up his telephone, listening to make sure 
the circuit is not in use, and pushing the 
"talk" button. This will signal the mobile 
service operator, and she will come in on 
the line. He will give her the telephone 
number lie wants and the call will go 
through. 

It is planned to make the trials under 
actual operating conditions. A number of 
companies. including truck lines, bus 
lines, long distance movers, utilities and 
other organizations have indicated a de-
sire to participate in the test. Accordingly 
it is expected that several hundred ve-
hicles will be equipped initially to send 
and receive messages on the three routes. 

Plans for Bell System mobile radio-
(CONCLUDED ON PAGE 72) 
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WRBD Anniston 
WPFNI Birmingham 

WJZ(1 
WAI)N 
WKAD 
WK1'11 
WQIG 

W HA 
WPGW 

WNIPNI 

W1)117, 
WASP 
WBVS 
WQ1,11 

Decatur 
Dothan 
Florence 
Gadsden 

Huntsville 
Mobile 

Montgomery 

Northport 
Selma 
Sylacauga 
Tuscaloosa 

Part 1: MUNICIPAL & COUNTY EMERGENCY STATIONS 
The Official Directory of Municipal and County Police Radio Transmitters licensed Jan, 1, 1946 

MUNICIPAL POLICE 

ALABAMA 

‘.\ Nitr 
o 
Link Mtr 
Mtr 
Comp 
Mtr 

Nitr 
Nitr 

Mtr 
WE 
Kaar Mtr 
('oil 
Kaar 
Nitr 
WE 
11('A 
Nitr 

ARIZONA 
KRIIS Bisbee Comp 

Mtr 
KRQN Casa Grande SP 
KFPX Flagstaff Mtr 
KtIOJ Flagstaff (( o) Teme 

Mtr 
KRAC Florence (('o) SP 

Mtr 
KRIZ Mesa Stne 

Mtr 
KGZJ Phoenix del, 

Nftr 
8X EJ Mtr 
Kl/Xlf Phoenix (( o) Mtr 
K NIIG Prescott Mtr 
KQIINI Prescott (('o) Mtr 

Mtr 
KQEX Comp 
KRJA Safford Ilftr 

Mtr 
)(EV% S. Tucson Teme 
K EY1 Tempe Mtr 
KQEP Tucson Comp 

P1)1. 
KQPNV Tucson (('o) Teme 

Nitr 
Kaar 

6X EH ('omp 
KRDW Winslow HW 

Mtr HM 
KADF Ytuna (('o) Comp 

Nftr SP 

KSII(' 

RIMA 

KPMA 
KS1)1) 
KRN() 

KNHA 

KQE1I 

KQNIC 
KGHZ 

KRGI 

KSDF; 
KPDM 

KRAE 

KQGT 

ARKANSAS 

A rk ( • ity 

Blytheville 

" (to) 
Dumas (('o) 
Fayetteville 

Fort Smith 

Hot Spgs (('o) 

Nat! Pk 
Little Rock 

Little Rock (Co) 

McGehee (('o) 
Monticello 

N. Little Rock 

Fine Bluff (Co) 

KTAP Texarkana 

K()131t 

KPDA 

FCPDB 
KRGE 
KGWC 
KQAH 
KRBQ 
KQCL 
Kt)AP 
XQXC 
KIBR 
KGPS 
KACS 

KQLY 
KQIII. 

KI1PC 
KQSN 

KGFM 
KC1111 
KGNL 
KSW 

KQAI 
6XIIV 
1{(1A D 
KBMP 
KADQ 

KQBE 
KQCM 

Alameda 

Alameda (('o) 

Albany 
Alhambra 

Anaheim 
Arcadia 
Atherton 
Azusa 
Bakersfield 
Bakersfield (Co) 

Banning 
Banning (CO) 
Beaumont 
Bell 
Benicia 

Berkeley 

Beverly Hills 
Black Mtn 
Blythe (Co) 
Brawley 
Brea 

Burbank 
Burlingame 

Itass 
Kaar Nitr 
t'omit 
Stne 
M tr 
Bass 
Comp 
Comp 
Comp 
Mtr 
Comp 
RCA Mtr 
Kaar 
RCA 
Mtr 
Mtr 
Mtr 
Bass 
Comp 
Mtr 
Mtr 
Mtr 
Comp 
Mtr 
Mtr 
RCA 
Ilary Mtr 

CALIFORNIA 
Comp 
Kaar 
romp 
Kaar 
Comp 
Comp 
Mtr 
Mtr 
Mtr 
Comp 
Comp 
Ksar 
Mtr 
Comp 
Wstg 
Mtr 
Comp 
Mtr 
Comp 
Mtr 
Comp 
Link 
Comp 
Comp 
Comp 
Comp 
Mtr 
Mtr 
LInk 
Mtr 
Comp 
Comp 
Comp 
Comp 
Comp 
Comp 

33100 AM 
2382 AM 

30580 A M 
30980 FM 
2382 AM 

35900 FM 
35500 FM 
35900 FM 
2382 AM 

30580 AM 
35900 FM 
2382 AM 

30580 AM 
2382 AM 

30580 AM 
3590(1 FM 
2382 AM 

33500 AM 
35900 FM 

2430 AM 
35100 AM 
35100 AM 
35100 AM 
243() AM 
35100 AM 
2430 AM 

35100 AM 
2430 AM 
30580 AM 
2430 AM 
30580 AM 
118550 FM 
35100 AM 
35100 AM 
2430 AM 

35100 AM 
2430 AM 
2430 AM 

35100 AM 
35100 AM 
35100 AM 
2430 AM 
31780 AM 
2430 AM 

35100 AM 
317/40 AM 

117350 AM 
2430 AM 

35100 AM 
2430 AM 
35100 AM 

2406 AM 
31500 AM 
2406 AM 

30580 AM 
30580 AM 
31500 AM 
2406 AM 

3058(1 AM 
2406 AM 

30580 AM 
2406 AM 

30580 AM 
2406 AM 
2406 AM 
30580 AM 
31780 AM 
31900 AM 
31500 AM 
2406 AM 

30580 AM 
33500 AM 
35100 AM 
2406 AM 
30580 AM 
30580 FM 
2406 AM 
33220 AM 

30700 AM 
35100 AM 
1658 AM 

35220 AM 
1658 AM 
1658 AM 

37780 AM 
31500 AM 
31500 AM 
33780 AM 
33500 AM 
33780 AM 
31100 FM 
30580 AM 
2414 AM 

31780 AM 
30580 AM 
2442 AM 

30580 AM 
35500 AM 
2422 AM 
30980 AM 
37780 AM 
37780 AM 
37780 AM 
1658 AM 

37780 AM 
37100 AM 
117350 FM 
2442 AM 
2490 AM 
2490 AM 
33780 AM 
33500 AM 
33100 AM 
37220 AM 

SPECIAL INFORMATION 

1. So great has been the increase in emer-
gency radio stations licensed during the past 
six months that state, zone, and interzone 
police, fire, forestry, and special emergency 
station listings will be published in Part 2 of 
this Directory, in our February issue. 

2. Space limitations also made it necessary 
to omit the names of radio supervisors. 

3. Correspondence should be addressed to 
Police Headquarters or, in the case of County 
stations, to County Sheriff's Office. 

4. Listings are for fixed, portable, and 
portable-mobile transmitters, but portable 
and portable-mobile stations are not identi-
fied separately for, except in rare cases, 
they use the same call as the associated 
fixed station. 

KQFI Carmel-by-the-Sea 

K(III0 Chico 
KtIKX Chino 
Kt).1(1 Choie Vista 

KQRY Claremont 
KOFK Coalinga 
KIIIW 
6XHV 
Kt)V0 Colton 
KQRO Colt» (Co) 

KQAQ 
KRIV (tee.- 
KQKV Coronado 
KP('M ('one Madera 
KR)11 ('ovina 
K Pl )( ' Culver City 

K KY( 
KEIJ 
K EU) 
KN(1.1 

KQV X 
KANIN1 
K 11( /.1 
Ktel. 
Kt:Tg 
KQIIX 

KQRM 
KIRIP 

KDIC 
KBRV 
(lXHII 
KGZA 

KR1)Y 
Kt/BN 
KQEG 

KROB 
KQZI, 
Kt./C1 

6X(II, 
KGVC 
KEWB 

(1XIA 
MEUT 
KRMZ 
KANQ 
KHF1P 
KSP1I 

KI)1111 

KQAL 
KIIPNI 
KQHJ 
KQX L 
KEVE 
KKFI) 

KQEN 
KA V 

KEzT 
Kt)111) 
KI)11 
Kt)PZ 
KRIM 
KNGY 

KliQW 
KCIA0 

KQST 
KQXI 

Delano 
El Cajon 
El Centra (Co) 
El Centro 

11 Cerrito 
El Monte 
El Secundo 
Elsinore 
Escondido 

ti=(co) 
Fairfax 
Fairfield (Co) 
Fresno 

Fullerton 
Gardena 

Gilroy 
Glendale 

Grapevine (('0) 
Grass Valley 
Hanford (Co) 

Hemet 
Hermosa Beach 
Hillsborough 

Hollister (Co) 

Huntington 13ch 
Huntington Pk 
Indio 
Inglewood 
Inyokern (Co) 
Kensington Pk 

Lagune Beach 
I.akeport (Co) 

La Mesa 
Lancaster (Co) 
I.arkspur 
La Verne 
Lindsay 
Lodi 

Long Beach 

RcA 

cE('r 

PI)L 
P131. 
RCA 
Comp 
PDI. CECr 
Corn() 
Mtr 
Mtr 
Mtr 
Link 
('omp 
('omp 
Mtr 
Comp 
P1)1. 
Comp 
RCA 
RCA 
mtr 
('omp 
('omp 
Comp 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
comp 
Mtr 
('Ecr 
P1)1. MU 
('ornp 
Comp 
Comp 
Kaar 
RCA 
(1E 
RCA 
Link 
Link 
deF 
Comp 
Link 
Comp 
(Iomp 
SP 
Mtr 
Kaar 
PI)I, 
PI)1, Mtr 
P1)1. 
Comp 
Camp 
Mtr 
Ma' 
Mtr 
Comp 
P1)1. 
Comp 
Comp 
Comp 
Comp 
('omp 
Mtr 
Mtr 
Mtr 
Mtr 
RCA 
Wstg 
Comp 
Comp 
Comp 
Mtr 
Mtr 
Mtr 
Comp 
RCA 
Mtr 
Mtr 
()011 
Link (;E 
('ECr 
REL PDL 
Teme CECr 
REI. 
RCA Teme 
Comp 
('omp 
Mtr 

33100 AM 
35220 AM 
31500 AM 
33220 AM 
33780 AM 
33780 AM 
33220 AM 
33500 FM 
35220 FM 
117350 FM 
33220 AM 
2422 AM 

39380 FM 
33100 AM 
2442 AM 
30580 AM 

Mtr 33780 AM 
33220 FM 
33220 AM 
1730 AM 

30580 A M 
37500 AM 
35900 AM 
33780 AM 
35100 FM 
2490 AM 

35100 FM 
2490 AM 
37780 AM 
3950(1 A NI 
37900 AM 
30580 All 
2490 AM 
33780 AM 
30700 AM 
2422 AM 
39780 FM 
33220 I'M 
35220 AM 
118550 FM 
2414 AM 

37220 AM 
35220 FM 
2414 AM 

33780 AM 
1730 AM 

39100 AM 
1674 AM 

33940 AM 
33220 AM 
33940 AM 
116150 AM 
35220 AM 
2414 AM 
37780 FM 
117750 FM 
30580 AM 
37900 AM 
1874 AM 
1674 AM 
1674 AM 

33220 AM 
1674 AM 

35100 AM 
33780 AM 
39900 I'M 
30580 AM 
39500 AM 
2414 AM 
1658 AM 

35220 AM 
33780 All 
1610 ANI 

33220 FM 
33780 AM 
31900 AM 
33220 FM 
33220 AM 
37100 AM 
2414 AM 
39380 FM 
33100 AM 
33100 AM 
33100 All 
31780 AM 
31780 A NI 
33100 AM 
33100 AM 
33100 AM 

Is( 

KN(1X 
KQJN 
KQEF 
KW() 
KQJP 
IO/11V 
KR(11) 
K ERI. 

Los Angeles (co) 

1.o.s Banos 

fiXIIA Lyons Peak 
(San Diego) 

KQHK 1.ynwoori 
KFIVII Madera (Co) 

KRIli Manhattan lich 
KQKA Martinez 
KRBS Martinez (( Io) 
KQ('E 

KBQZ Marysville (Co) 
KA1)S Marysville 

KIINJ Maywood 
Kt)XV Menlo Park 
KQDP Merced 

KSOM Merced (('o) 

KDIC Mill Valley 
6XIJ Modjeska Pk (('o) 
KQDQ Modesto 

KASE Modesto (('o) 

Kt/M1 
Kt/FE 
KRU.' 

KGKR 
6X( 'I) 
6.X(1() 
6XGX 
fiXHG 
KPNC 

K NU( ' 

KQBF 
Kt)RN 

KQAF 
Kt)RV 
KALT 

Monrovia 
Montebello 
Monterey 

Monterey Pk 
Mt Diablo (('o) 
Mt St Helena 
Mt Tamaipais ( I'0) 
Mt Toro (('o) 
Napa 

Napa (('o) 

National ( 1 t y 
Nevada City 

Newport Bch 
N. Sacramento 
Oakland 

KAI)l Oceanside 

KQKT 
Kt)itl 
KBYQ 
KOXC 

KAZI 

KQAS 
KITIK 

1‘.(1,1X 

K1DW 
FM( IY 
KQCP 

l(C)DW 
6X110 
KQIIT 

E A 1,NI 
I: X FJ 

Ontario 
Orange 
Oroville (('o) 
Oxnard 

Pacifie Grove 

Palm Springs 
Palo Alto 

Pasadena 

Perris 
Petaluma 
Piedmont 

Pise Hill (('o) 
Pittsburg 

Pomona 

KQA1' Porterville 
KBSV 

Kt/FT 
KRAZ 

KRGX 

KRCP 
KEY?. 

KRI.W 

KQJII 
KERC 
KQSG 

fIXEI 
KEZE 
6XHD 
KRPD 

KRPC 
KNOF 

KHSC 
KSPD 
KFPN 
KQCO 

KQIIY 
Kt)HP 

KQAC 
KSIK) 

KACX 

Quincy (('o) 

Redlands 
Redwood City 

Redwood City (Co) 

Reedley 
Richmond 

Riverside 
Riverside (Co) 

Rocky Hill (('o) 
Roseville 

Ross 
Sacramento 

Sacramento (Co) 
Salinas (Co) 

Salinas 
San Anselmo 

San Bernardino 
San Bernardino (('o) 

San Buenaventura 

KRCK San (*arias 

fcr 
cECr 
('E(Ir 
(IECr 
CECr 
CECr 
Comp 
Comp 
Comp 
()omit 
Comp 
Mtr 

Kaar 
Kaar 
('omp 

PDL 
Mtr 
Nitr 
Nitr 
Comp 
Comp 
Link 
Link 
Mtr 
('omp 
Comp 
Mtr 
Mtr 
Ksar 
Comp 
Mtr 
Coma 
Mtr 
RCA 
t'oint) 
Comp 
( 'omp 
RUA 
('omp 
Nitr 
PI)1, 
Mtr 
Mtr 
Mtr 
Link 
Mtr 
Link 
( 'omp 
t'omit 
Kaar 
Link 
link 
(*oui!) 
Mtr 
t'oint) 
('ornp 
'orna 
G E 
Link 
c,E 
Mtr 
Mtr 
l'orna 
('oint) 
Mtr 
P1)1. 
Strie 
Kaar 
GE 
01)1. 
('ornI) 
Kaar 
('((rnp 
( '«unp 
('innp 
Mtr 
Comp 
Comp 
Comp 
Mtr 
('omp 
Conan 
('omp 
Comp 
Mtr 
Comp 
Mtr 
Mtr 
Mtr 
t'omit 
Kaar 
Kaar 
Comp 
Mtr 
RCA 
Link 
Link 
Link 
Link 
PD', 
Comp 
Comp 
Coma 
P131. 
t'oint) 
GE 
t'oint) 
Terne 
RCA 
WE 
P1)1, 
Comp 
romp 
t'omp 
Colt 
romp 
Nitr 
t'ornp 
.1111111 

Mtr 
( ' orno 
Nitr 
t'omp 
Suu. 
Kaar 
Ksar 

RCA 
3510o ' 
35225 \ 
3722)) ANI 
3778() AM 
39380 AM 
1730 AM 
1730 AM 

37500 AM 
37500 AM 
1730 AM 

31900 AM 
31900 AM 
2414 AM 
37220 All 
117750 AM 

35500 AM 
2414 AM 
37780 FM 
37900 AM 
35220 AM 
1658 AM 
1658 AM 

35220 AM 
39380 FM 
1722 AM 

30580 AM 
39380 FNI 
35500 AM 
33780 Alt 
'1414 AM 

37220 AM 
2414 AM 

37220 AM 
33220 FM 
117750 AM 
2414 AM 
39380 AM 
2414 AM 

39380 AM 
33500 AM 
37900 AM 
1674 AM 

35220 AM 
31500 All 
116150 FM 
117350 I'M 
117350 FM 
117750 AM 
2422 AM 

Link 35100 AM 
1610 ANI 

33220 FM 
33100 AM 
35220 FM 
35220 AM 
33780 AM 
35220 A NI 
31100 FM 
30580 FM 
317811 FM 
'1490 AM 

33780 All 
33.'0 AM 
:13780 A NI 
39380 FM 
2414 AM 

Kaar 39580 All 
1674 AM 

30580 FM 
37100 All 
1674 AM 

33780 AM 
1714 Alt 

33220 All 
30580 AM 
37100 AM 
33100 AM 
37220 AM 
33100 AM 
118150 FM 
30700 AM 
35220 AM 
1714 AM 
1714 ANI 

33220 A Nt 
37100 AM 
1722 AM 

30380 FM 
35100 FM 
33220 Alt 
1674 AM 

33780 AM 
1674 AM 

30980 FM 
33500 AM 
31500 FM 
33780 FM 
31500 FM 
33780 FM 

Nitr 30580 AM 
2442 AM 
2442 AM 
30580 AM 
11655o All 
2442 AM 

116550 FM 
1722 AM 

35220 AM 
33220 FM 
1722 AM 

35220 AM 
1722 AM 
1722 AM 

35220 AM 
1674 AM 

:15220 AM 
35220 AM 
33100 AM 
35100 AM 
33220 AM 
1714 AM 

33220 All 
2414 All 

30580 All 
30580 AM 
33780 All 
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KFW I. 
KGZD 

KQOV 
KRMQ 
KGPD 

ICQ131, 
KQHV 
KGPNI 

KRAW 
KQI)W 
KCIDA 
KEZIt 
KRSC 

KSRP 
KOCM 
KGIIX 

KQAK 
KGZO 

KSBP 
KQIIt 
KGZT 

KSMP 

KQDF 
KRM G 
KSRM 

KQDG 

KPSC 

KQGX 
KQPY 
8X111 
KBSP 
KGIA 

KAPH 

KQ('R 

6XAlt 
KAEX 

KRMF 
KACO 

WPDA 

KQCG 
KQJA 
KQKIT 
KGPG 

San Diego 

San Diego (Co) 
San Fernando 
San Francisco 

GE 
San Gabriel 
San Jacinto 
San Jose 

San Luis Obispo 
San Marino 
San Mateo 
San Rafael (Co) 

San Rafael 
Santa Ana (('o) 

Santa Ana 
Santa Barbara 

Santa Barbara (('o) 
Santa Cruz 

Santa Matta 

Santa Monica 

Santa Rosa (Co) 

Santa Rosa 

Sausalito 

Seal Beach 
South Gate Nitr 
South Mtn (Co) 
S. Pasadena 
S. San Francisco 

Stockton (Co) 

Stockton 

Strawberry Pk (Co) 
Susanville (Co) 

Torrance 
Tracy 

Tulare 

Turlock 
Tustin 
Upland 
Vallejo 

KFOJ Ventura (Co) 

KQBQ Visalia 
KAZ', 

KW('P 

KRE(I 

KGIIY 

KRKN 
RACH) 
KQGZ 
KBQZ 
KBQY 

KQGA 

KPCS 
KQII I 
KGPX 

KII TE 
KAMI 
KCIFY 

KQXT 
KPDG 

KPLJ 
KPD1. 

KQCX 

KRHY 
KESY 
KEHM 

KIIRI 

WIINK 
W LST 
WPFW 

WKEQ 
WJV() 
WQYB 
WSRE 
WQYB 
WIIXC 
WKGF 

WKVQ 
WCILE 

WWEF 
WIZY 
W H PD 
WQRC 

WRZP 
WKSM 

WSKV 
WIlLD 
WRAF 
WBKA 
W(IFA 

WAKB 
WPLZ 
WKKI) 

WEIS 

Visalla (Co) 

Watsonville 

W. Covina 

Whittier 

Woodland 
Yreka City 
Yuba City (CO) 
Yuba City 

Ilftr 
Comp 
Link 
WE CECr 
Mtr 
WE 
Link 
RCA Link 
Mtr 
Comp 
RCA 
PDL 
RCA 
PDL 
Kaar 
Comp 
Comp 
RCA 
R('A 
Comp 
WE Colt 
Mtr 
Mtr 
C'omp 
Stnc Mtr 
Comp 
Stnc Ksar 
Comp 
Nitr 
t'unit) 
Stnc Mtr 
SP 
Comp 
Comp 
Mtr 
Link 
Link 
RCA 
Link 
REL 
RCA 
Nitr 
Nitr 
Mtr 
Link 
Wstg 
GE 
comP 
Nitr 
l'omp 
Mtr 
Mtr 
Mtr 
Coron 
Comp 
REL 
Mtr 
Comp 
Comp 
Mtr 
Comp 
Link 
Stnc 
Mtr 
RCA 
Comp 
GE 
Dool 
Coll 
Comp 
Mtr 
Mtr 
Comp 
PDL 
Mtr 
Comp 
Mtr 
Mtr 
Mtr 

2490 AM 
2490 AM 

33780 AM 
33780 AM 
39500 AM 
2466 AM 
39380 AM 
39380 FM 
31500 AM 
30580 AM 
1674 AM 

35220 AM 
30580 AM 
35900 AM 
37100 AM 
1610 AM 
1610 AM 

33220 FM 
33220 FM 
2490 AM 
2490 AM 
33780 AM 
33780 AM 
2414 AM 
30580 AM 
2414 AM 
30580 AM 
1674 AM 

35100 AM 
2414 AM 
05£10 AM 
viNt» A M 

\ NI 

33221 1 NI 
315111 ANI 
37221 \ M 
3322) 1 NI 
33221 1 NI 
31781 AM 

CECr 35501 AM 
117350 FM 

PDL 33220 AM 
1674 AM 

30980 FM 
2414 AM 

37220 FM 
33100 AM 
37780 AM 
116150 AM 

1722 AM 
39380 AM 
391(1() AM 
2414 AM 

39380 AM 
2414 AM 
30580 AM 
2414 AM 
33780 AM 
33220 AM 
2422 AM 
30980 AM 

M tr 3058(1 AM 
2414 AM 

3710(1 AM 
2414 AM 

Mtr 35100 FM 
3510(1 AM 
1674 AM 

3522(1 AM 
31109 FM 
3322(3 AM 
1714 AM 

Mtr 33220 AM 
1714 AM 
1722 AM 

30580 AM 
39383) FM 
39380 FM 

COLORADO 
Boulder Coll 2442 AM 

Nitr 3:3780 AM 
Colo. Springs WE 31500 AM 
Denver WE 2442 AM 

Coll 2442 AM 
RCA Nitr 33780 AM 

Englewood Mtr 33780 ANI 
Fort Collins (Co) Nitr 33780 AM 
Fort Collins Comp 2442 AM 

Nitr 3378(1 AM 
Grand Junction Nitr 2442 AM 
Greeley comp 2442 AM 

Nltr 33780 AM 
La Junta RCA 2442 AM 
Longmont roll 2442 AM 

Colt 3378(1 AM 
Pueblo Bass 2442 AM 

Comp 30980 AM 
RCA 2442 AM 

Sterling Comp 2442 AM 
Trinidad « ,., Comp 2442 AM 

Sine 30580 AM 
Trinidad (Won 3058(1 AM 

CONNECTICUT 
Bethe' Link 
Bloomfield Link 
Bridgeport GE 

GE 
GE 

Bristol GE 
GE 

Danbury Link 
Darien GE 
E. Hartford RCA 
Fairfield GE 

GE 
Glastonbury GE 
Greenwich GE 

GE 
GE 

Groton GE 
Hamden Link 
Hartford GE 

CErr 
Manchester RCA 
Meriden GE 

GE 
Middletown WE 
Milford RCA 
New Britain RCA 
New Haven Watt( 

WE 
LInk 
Link 

New London GE 
Newington Mtr 
North haven Link 

Link 
S. Norwalk Link 

WE 

GE 

Mtr 

R('A 
Mtr 

35900 AM 
33100 AM 
2466 AM 
30580 FM 
307(1(1 FM 
311()0 FM 
37100 FM 
35900 AM 
33780 FM 
33100 AM 
3110(1 FM 
317130 FM 
33100 AM 
33220 AM 
39900 FM 
39900 FM 
31900 FM 
37900 AM 
33100 AM 
331()0 AM 
3940 AM 
510() FM 
5500 FM 

37900 AM 
31900 AM 
3710(1 AM 
2466 AM 
2466 AM 
37100 FM 
37780 FM 
31900 FM 
33100 AM 
37100 FM 
37780 FM 
35500 FM 

WRM() Bradenton 
WAKG Clearwater (('o) 

WAJT Clearwater 
W(Iol Clearwater 

WQHE 
WQXM 
WRIIQ 
WBLE 
WM11W 
WAKO 

W FM F 
W FPF 
WBSNI 
WC-WC 

WQ11T 
WSVE 
WBJE 
WQN 
WPFG 

Dade 
Dania 
Daytona Bch 
Dunedin 
Fernandina (r(I) 
Ft Lauderdale 

Ft Myers 
Ft Pierce 
Gainesville (Co) 
Gainesville 

Gulf port 
Haliandale 
Holly Hill 
llollywood 
Jacksonville 

WJBH Jacksonville 
WPFT 1.akeland 
WI,WP Lake Worth 
4XJY Miami 
4XKK 

W11111 
WPFZ 

WRI.11 

W(INIA Miami Beach 

WItTW Ocala 
WKWP ()cala (('o) 
W PI I NI Orlando 

WMJI ormond 
WPFX Palm Beach 

WSSR 
WK RE 
WAZI1 
WPFR 
WRGP 
W1317W 
WRFP 
WQSU 
WQMZ 

WQRA 
WEAG 
WItY1 
W(ISX 
WFPT 
WPHN 

Palm Beach (Co) 
Panama City (Co) 
Panama City 
Pensacola (('o) 
Pensacola 
Pinellas 
Plant City 
St Augustine 
St Petersburg 

Sanford 
Sarasota 
Sarasota (Co) 
Tallahassee 
Tampa 

WRDM Tampa (Col 
WRZY W. Palm Bell 
W(IFIN Winter Haven 

WDKK Albany (('o) 
WGYI Albany 
WRJW Americus 
WPDY Atlanta 

WQFV Augusta 

WQTC Brunswick 
WHI.V Columbus 
WPFI 

Wit N X 
W(ITZ 
W(IFIt 

WANT 
WRDL 
WQNQ 
WQTR 
WROH 
WIIYB 
WMPF 

Gainewille 
LaGrange 
Macon 

Marietta 
Newman 
Rome 
Savannah 
Thomasville 
Valdosta 
Waycross 

KENU llana (Co) 

WBXY 
WHHL 
WPHH 
WSVL 
WCHH 

WKSC 

Norwich 
Terryville 
Stamford 

Stratford 

WCSM Sufileld 
WCS() 
WBMW Thompsonville 
WKPJ Torrington 
WJUY Trumbull 
WNIIR Wallingford 
WJYX Watertown 
WNIPW Waterbury 
WART Weathersfield 
WQJI W. Hartford 
WilL11 W. Haven 
WIILT Westport 
WEGJ Willimantic 
WLSY Windsor 
WHUO Winsted 
WAQX Woodbridge 

Link 
GE 
Link 
Link 
GE 
GE 
GE 
GE 
HW 
HW 
Link 
Link 
GE 
GE 
Link 
Link 
RCA 
RCA 
Mtr 
GE 
GE 
Mtr 
Mtr 
Link 

DELAWARE 
WAZO Dover Mtr 
WMDM Milford Mtr 
WRPF Wilmington liary 
WWPD liary RCA 

romp 
Ilary RCA 

DISTRICT OF COLUMBIA 
WUR 'S Washington Nitr R( 'A 1.ink 
WJIIJ 1.ink 
WPI)W Washington W E 

Mtr Link 
WE 

FLORIDA 
R('A Nitr 
Wstg 
Link 
Mtr 
Nitr Link 
Link 
Mtr 
Mtr 
RCA Mtr 
Link 
Nitr 
RCA 
Stnc RCA 
RCA 
RCA Nitr 
Mtr 
Comp 
Nitr 
Mtr 
Comp 
Nitr 
Link 
WE 

WE RCA Mtr 
Ksar Comr 
Itch Mtr 
RCA 
RCA 
Mtr 
Mtr 
Mtr 
RCA Mtr 
RCA 
Comp 
Comp 
Comp 
Mtr 
RCA 
Mtr 
Mtr 
RCA Nitr 
Mtr 
Mtr 
Bass 
Bass RCA 
Mtr 
Mtr 
Mtr 
Mtr 
WE 
Mtr 
GE 
RCA 
RCA 
Mtr Link 
RCA Mtr 
RCA 
Mtr 
RCA Nitr 
('omp 
WE 
Link 
Mtr 
Mtr 
GE 
RCA 
Mtr 

GEORGIA 
Mtr 
Mtr 
roll 
WE 
Comp 
Comp 
Link 
GE 
Mtr 
RCA 
Stnc 
Comp 
WE 
Link 
GE 
Mtr 
Comp 
Comp 
GE 
Mtr 
WE Mtr 
Mtr 
RCA Nitr 
Mtr 
Nitr 

HAWAII 
Comp 

39900 FM KADK Hilo (Co) l'Itad 
31100 FM 
37500 AM Nitr 
37500 AM KAFR Honokaa (Co 
30700 FM KFAV Honolulu 
30980 FM KFJ( 
30700 FM KFJ1) 
30980 FM KFJJ 
30700 AM KF.1() 
30700 AM KFJP 
39100 AM KFJR 
3990 FM KFJY 

30980 FM KGPQ 
39900 FM 
39100 FM KFIV 
39100 FM KFICF 
33100 AM KFK K 
31500 AM KFLS 
33500 FM KRHZ 
33940 FM KliAlt Kaneohe (('o) 
31100 FM KRI,It Kaunakakai 
33100 AM Molokai (Co) Stnc 
30700 FM KIR1' Kealakekua (Co) 
37780 FM KENW Lahaina (('o) 

KBSN Lanai City (Co) 
KCKT Lihue (('o) 
KQX Y Pais (Col 

33500 AM KHAC Pearl city (Co) 
37500 AM KHA A Wahalwa (Co) 
31500 AM KAPM Walluku (Co) 
30580 AM 
31500 AM KCKU Waimea (Co) 
33220 AM 

Stnc 
Comp 
Mtr 
RTel 
Comp 
romp 
Stnc 
Stnc 
Mtr 

IDAHO 
KAIIP Boise (Co) 

39500 FM KQBI) Boise 
39500 FM 
24)) AM KEIIK Caldwell (Co) 

37220 FM 
37220 AM KQGE Coeur d'Alene (('o) 

KFEM Emmett 
KNIoll Idaho Falls 

37100 AM 
2466 AM KANO Lewiston 

30586 FM KRU: Lewiston (Co) 
05)(0 AM 
30580 AM KC/JF Moscow (('o) 
3058(1 FM 
31100 FNI KQZS Nampa 
371011 AM 
37100 AM KRBL Pocatello 
30580 AS! 
31100 FM KRDZ Falls 
2442 AM 
305811 AS! 
37100 AS! 
t3500 AM 
058(1 AM WQSR Alton 
2466 AM WSK E Argo (Co) 
30580 AM WJVI Argo 
:33500 AM W1tNQ Arlington Hgts 
37100 AM WQRM Aurora 
37100 AM WItOlo Bartonville 
37100 AM WEDV Batavia 
2442 AM W(ITG Belleville 
30580 AM WSKO Belvidere (Co) 
3058(1 AM 
3070(1 FM WJHG Bensenville 
31500 AM WSVH Berwyn 
31500 AM WQRI Bloomington 
11855) FM WAZV Bloomingdale 
118550 FM Twp (('o) 
152510 FM WDBL Broadview 
3150() FM WIPC Cairo 
2442 AS! 
30580 AM WKXZ ('afro (('o) 
30580 AM WKJN Calumet City 
2442 AM WEWG t'alumet Pk 
30980 AM WIINB Canton 
331(10 AM WSKZ Centralia 
35900 FM 
31100 FM 
33500 AM WSK A 
33780 FM W011t Champaign 
3710(1 AM WP1)11 Chicago 
2442 AM WPDC 
30580 AM 
311(10 FM 
31100 FM WPDD 
37100 FM WQ.11, 
31100 FM wqX2 Chicago Ilgts 
3350(1 AM 
33500 AM WRHC ricero 
3550(1 FM WMPJ Canton (Co) 
33100 FM 
33500 AM 
33500 AM WItEP Collinsville 
33100 ANI WRGQ Danville 
31500 AS! 
30700 AS! WASH Decatur (Co) 
33100 AS! 
2466 AS! WCITIo Decatur RCA 
2466 AS! WAA0 Decatur ( Pk) 
30580 AS! WRI.J Des Plaines D & F 
377811 FNI WI1VY Dolton 
37900 FN1 WRIW Downers Grove 
3550(1 FN1 
371(13) AS! WJVNI E. Peoria 
359(10 FM WSTX E. St Louis 

WQRY Edwardsville (('o) 
WJYL Elgin 
WC/NO 

30980 FM WQJX Elmhurst 
30580 AS! 
2414 AM W I EG Elmwood Pk 
2482 AM WQ1.0 Evanston 
30580 AM WBKL Evergreen Pk 
30580 FM WEXB Flossmoor 
30980 AM WBXG Forest Pk 
2414 AM tv.Htrr Franklin Pk 

3178(1 FM WIC(11 Freeport (Co) 
33111(1 ANI WItYF Galesburg 
2414 AS! WDAA Geneva (Co) 

3058(1 AM W(II.N Giencoe 
2414 AS! WA EX Glen Ellyn 

3C580 FM WG1.1 ( (lenview 
3550() I'M W(IYC Granite City 
371110 AS! 
2414 ANI wiitqw Harrisburg (Co) 

30580 ANI WALG Harrisburg 
33940 FS! WSOK Harvey 
35900 FM WORE Highland Pk 
33100 AM WROG Hinsdale 
33100 FNI 
37100 AM 
3350(1 AM WSKD Homewood 
35900 FM \VIMY 

WQI.W Joliet 
WJKO Joliet (Co) 
WSTU Kankakee (Co) 

1714 AM 

Mtr 
Mtr 
Mtr 
Mtr 
WE 
Spok 
Spok 
Nitr 
Wstg 
Mtr 
Spok 
romp 
Spok 
roll 
('oil 

WE 
Spok 
Mtr 
WE 
WE 

ILLINOIS 
WE 
I) & 
Nitr 
Dool 
WE 
RCA 
Mtr 
RCA 
Comp 
Mtr 
Link 
Mtr 
RCA 

lindx 

TRad 
tr 

Mtr 
Nitr 
NI tr 
Ni tr 

tr 
Nitr 

tr RCA 
Mtr 
Nitr 
Nitr 
Mtr 
NI tr 
Hftr 
Comp 

1682 AM 
1714 AM 

35100 AM 
1714 AM 
1714 ANI 

37100 FM 
37100 FM 
37100 1'M 
37100 FM 
37100 FM 
37100 FM 
37100 FM 
1714 AM 

35100 AM 
37100 AS! 
37100 AS! 
37100 AM 
37100 AS! 
1714 AM 
1714 AS! 

1714 AS! 
1714 AS! 
1714 ANI 
1714 ANI 

37900 FM 
1714 AS! 
1714 AS! 
1714 AS! 
1714 AS! 

30580 AS! 
3790(1 FNI 

3722(1 FM 
2458 AS! 
37220 FM 
2458 AS! 

Mtr 30580 A NI 
2414 AM 
30580 AS! 
37220 FM 
2458 AS! 
30580 A NI 
3058(1 A NI 
2414 AS! 

3058(1 AS! 
2414 ANI 

30580 AS! 
2458 AS! 

30580 A Ni 
2458 AM 

3058(1 AS! 
2458 AS! 

30580 AM 

Comp 
GE 
t'on 
Nitr 
Nitr 
Mtr 
Mtr 
Mtr 
Comp 
Bass Mtr 
Mtr 
Mtr 
t'oll 
WE 
WE 
REL Mtr 
REL Mtr 
WE 
RCA Mtr 
Nitr 
Hary 
('omp 
RCA 
Mtr 
Comp 
Mtr 
nitr 
WE 
RCA 
Mtr 
I) & F Mtr 
Nitr 
Dool Mtr 
Mtr 
I) & F 
I) & lo 
RCA 
Mtr 
RCA 
WE 
WE mir 
111rd Mtr 
Nitr 
Mtr 
Mtr 
Mtr 
Nitr 
Mtr 
Mtr 
Mtr 
Nitr 
WE 
WE Mtr 
Mtr 
Erne 
Mtr 
Comp 
Mtr 
Nitr 
It & I) 
Mtr 
Mtr 
Mtr 
Mtr 
1) & F 
13 At 1) 
Nitr 
Mtr 
I) & F 
I) & 

0700 AS! 
31900 AS! 
39100 FM 
3780 AS! 

33100 AS! 
335(10 AS! 
3550(1 AS! 
37100 AS! 
2458 AM 

3151)0 AS! 
7220 FM 
33500 AS! 
1190(1 AM 

37500 AS! 
31500 I'M 
2458 AM 
309140 AS! 
39500 FM 
1910(1 FM 
33780 AM 
37100 FM 
2458 AS! 
30580 A NI 
33940 FM 
33940 FNI 
31500 AS! 
1714 AS! 
1714 AS! 

35100 FM 
35220 FM 
1714 AS! 

311011 AM 
3150(1 FM 
33220 FM 
3350(1 AM 
2458 AM 

30580 FNi 
30580 A NI 
39100 FM 
2458 AM 
30580 AM 
2458 AS! 
30580 loN1 
3310(1 AS! 
33100 AS! 
37900 AS! 
33780 AM 
3722(1 ASO 
3750(1 AM 
33500 AM 
33100 AM 
3313)() AS! 
33100 AS! 
33100 AM 
37220 AM 
37500 AS! 
31500 FM 
30700 FM 
33780 AM 
33780 ANI 
37100 ANI 
31500 FM 
33940 1'M 
37100 FM 
35500 ANI 
359011 MA 
37220 AM 
37100 ANI 
30580 FM 
31100 AM 
3394(1 FM 
33940 FM 
37900 AS! 
35900 AS! 
37220 AM 
37220 FS! 
7500 FNI 
1900 ANI 
3780 A Ni 
3100 FM 
31011 FM 
2458 ANI 

30580 ANI 
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WKPI) 
WAFC 
WMHZ 
WQLK 

WBMG 
WQKR 
W(àGV 
WLIS 
WSYW 
WDBT 
WDBU 
WSKR 
WDCV 
WM(≥K 
WSCI 
WQH X 
WI3Z13 
WSGQ 
WJ X 
WAON 
NIQS 

w s E 
‘N NIT 
\AIL)) 
\4 Ais 
44 NI E 
\V itt 
WW It 
WeiV I 
W It I N 
NV I WZ 
WQFL 

Kenilworth 
LaGrange 
LaGrange I»k 
Lake Forest 

Lansing 
LaSalle 
Lawrenceville 
Lewistown (('o) 
Libertyville 
Lincoln 
Lincoln (Col 
Lincolnwood 
Lyons 
Madison 
Main Twp (('o) 
Marion 
Maywood 
Mclean (( '0) 
Midlothian 
Moline 
Monmouth 

Monmouth (('o) 

Morton Grove 
Mt \ 'mon 

Vernon (( 'o) 
NI undelein 
Nameokl 
Naperville 
Normal 
Nashville 'o) 
N. ( 'h icago 
Oak Lawn 
Oak Park 

WSRZ ogiesliv 
WNIQI) 1/mamie (('o) 
WQKN Ottawa 
W(WZ Ottawa (('o) 
WBZI) Park Ridge 
WSTO Pekin 
WANIT Pekin (('o) 
WO( iP Peoria 
WRIM 
WRNK Peoria (('o) 
WNIWZ Peoria ligts 
WQKNI Peru 
WKPS Princeton (('o) 
W13117. ()Mou 
WI4N1là RIverciale 
WOIN River Forest 
WRIX 
WJWS River Grove 
W( 'EV Riverside 
WPW(' Rockford (('o) 

WP( 11) 'bickford 

W131)1 Rock Island 
W13XN1 Salem (('o) 
WA(II. Salem 
WQX 1. Skokie 
3VBNP S. Beloit 
WQXJ Springfield 

WItS(• Springfield (('0) 
WOK E Streator 
wsTv St ('harles 
NVJ N' I" Taylorville (( o) 

WA(ilt )'rbana 

WItQl* Vandalia (('o) 
WJA A Venice 
W I3WJ Vermillon (('o) 
WIGS Villa Park 

WQFX Waukegan (('o) 

WQ.NI Waukegan 

NUE(' 
WI)('11. W. ( litem«) 
WKYZ Western Spits 
WQJV Wheaton 

WQJW Wheaton (('o) 

WDEY Wilmette 
WQTO Winnetka 

WEDX 

WBNIK 
WMPI 

WICM 
WA XI , 
WA XT 

WHIP 

WHPI) 

WANII 

WILIH 
W(311(à 
WRJF 

WA MB 

WBVG 
W('IP 

WAGT 
WRQT 

WS(iP 
WBV11 

WASF 

WB X le 
W 
WQK 1) 

WBST 
WP1)7. 

WISTJ 
WA KR 

WAEE 
WSRY 

IIIrd I) & F' 35900 AM 
Mtr 
Mtr 
Fenil liool 
l'omp 
Nitr 
Nitr 
Mir 
Mtr 
Dool 
RUA 
RCA 
1) & F 
GE Mtr 
Mtr 
D & F 
Mtr 
GE 
It('A Mtr 
13 & 
Mtr 
Mtr 
Mir 
Mtr 
Mtr 
I) & F 
RCA 
Mtr 
Mtr 
Comp 
R('A 
RCA 
Mtr 
1) & F 
Dool 
Mtr 
I) & Mir 
Mtr 
Mtr 
Mtr 
Nitr 
GE 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 
Mtr 
Mtr 
R('A 
Mtr 
Comp 
Comp 
Mtr 
GE 
Comp 
Comp 
Mtr 
t'oint) 
RCA 
Mtr 
Nitr 
Mtr 
Link 
RCA 
WE 
Nitr 
Mtr 
Mtr 
WE 
Mtr 
Nitr 
('oil 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
1) & F HIrd 
D & F Ereo 
Mir 
Hird 
Mtr 
Comp 
Mtr 

Comp 
Link 
Mtr 
Mtr 
Mtr 
Mtr 
RUA 

INDIANA 

Alexandrie Comp 
Mtr 

Anderson (('o) Mtr 
Anderson Comp 

Comp 
Angela (Co) Comp 
Auburn (Co) Mtr 
Auburn Bass 

Mtr 
Bedford Terne 

Mtr 
Bloomington R('A 

Sine 
BluiTton Comp 

Mir 
Columbia ('Ity (('o) Mtr 
Columbia City Kaar 
l'olumbus Teme 

Mtr 
l'unnersville Coll 

Sine 
Crawfordsville (Co) Sine 
Crawfordsville Teme 

Mtr Stnc 
Crown Pt (('o) Mtr 
E. Chicago D & F 

Dool 
I) & 

Elkhart Bass 
Bass Mtr 

Elwood Comp 
Comp 
Link 
Link 
Link WE 
Hary RCA 

Fi Wayne Comp 
RCA 
Mtr RCA 

Frankfort (Co) Mtr 
Frankfort Baas 

Link 

:elen (Co) Mtr 
GF: 

Mir 

Evansville (Co) 
Evansville 

31500 FM 
31500 FM 
30980 AM 
1500 AM 
13780 AM 
10700 FNI 
3940 FNI 
3940 FM 
13220 AM 
1900 AM 
1900 AM 
3780 AM 
1500 FM 
9100 FM 
1900 AM 

33940 FM 
31500 FM 
31900 ANI 
33780 AM 
;3500 AM 
13780 FM 
33940 FM 
33780 FM 
33940 FM 
33780 AM 
39500 FM 
33940 FM 
33220 AM 
31100 AM 
37500 AM 
1900 AM 
95oo FM 
3220 AM 
3780 AM 
1714 AM 

30580 AM 
33940 FM 
33940 FM 
7100 AN) 
33940 ENI 
10700 FNI 
13500 AM 
3350( A NI 
33540 ANI 
33504 AM 
3350( AM 
evio) AM 
37104 AN) 
3941 FNI 
3504 ANI 

33781 AN! 
17901 AM 
379M AM 
(150) FNI 
5154» FM 
245> AN! 

31504 ANI 
33944 FN1 
2458 ANI 

Dool 305811 AN! 
31500 AM 
394( FM 
394( FNI 
710( AN) 
15(8 AN) 

RCA 3150 ANI 
I) & F 31500 AN) 

39500 IN) 
37100 AN) 
355oo ANI 

1.'1%1 
FM 
AM 
AM 
FM 
FM 
AN! 
AM 
AM 
AN! 
AN! 
FM 
AM 
FM 
AM 
FM 
FM 
A M 
FM 
FM 
AM 
FM 
FM 
AM 

3378(1 
33940 
2458 
30580 
33940 
39100 
30580 
37220 
37500 
1714 

33220 
'33220 
33100 
3:3220 
33100 
37220 
31500 
39380 
39500 
37220 
37220 
37500 
30700 
35900 

2442 AM 
33220 AM 
33220 AM 
2442 AM 
33220 AM 
2490 AM 
30580 AM 
2490 AM 

30580 AM 
2442 AM 

30580 AM 
2442 AM 

30580 AM 
2490 AM 

30580 AM 
30580 AM 
30580 AM 
2442 AM 

30580 AM 
2442 AM 
33220 AM 
30580 AM 
2442 AM 

30580 AM 
37100 FM 
3:3940 AM 
33940 FM 
33940 AM 
2490 AM 
30580 AM 
2442 AM 
33220 AM 
30700 AM 
30700 AM 
30700 ANI 
30700 AM KQFW Ames 
2490 AM 
2490 AM 

3(1580 AM 
30580 AM 
2490 AM 
30580 AM 
39100 FM 
2490 AM 

30580 AM 

WSKI 
WI11113 
WQYK 
WRGW 
WA KA 

WSTA 
NV " IF' 
W DZ 

WI,SNI 
WJAI 
WI1X1) 
WPDT 

(loslien 
lireeneastie (('o) 
Ilammond 

linntington 

11untington (Co) 
)ndianapolis (Co) 
Indianapolis 

Jasper 
Kokomo (Co) 
Kokomo 

WQFQ Lafayette 

WNIPI, LaPorte 

WIIRNI LaPorte (('o) 
WSKC Lima (('o) 
WS1.11 Logansport (('o) 
WNIPQ Logansport 

WRAY Niarion 

WSVF 
WSKP 

Michigan City 
ishawaka 

Nitr 
Mtr 
I) & Nitr 

Bass 
Mtr 
Mtr 
Nitr 
WE 
Nitr 
('omp 

Nitr 
( ',,nip 
Nitr 
Comp 
Mtr 
I tas.s 
Nitr 
Mtr 
Nitr RCA 
RCA 
RCA 
RCA 
Teme 
'fente 
Mtr 
liass 
Bass Nitr 

30580 ANI KRIX Clinton 
35100 ANI 
30700 AM 
30700 ANI 
2490 ANI 
30580 AM 
30580 ANI 
35220 ANI 
2442 A NI 
35220 AN! 
2442 AN) 
30700 A NI 
30580 ANI 
2490 A NI 
30580 ANI 
2490 AM 

30580 AM 
2490 ANI 

30580 ANI 
30580 ANI 
30580 ANI 
311580 ANI 
2490 ANI 
30580 AM 
2490 ANI 

:30580 ANI 
31500 ANI 
2490 ANI 
30580 ANI 

K I E ('orning ( t'o) 
KPCII Coutiell Bluffs 
KC;PN: Ihivenport 

KIGR 
KG7.(1 

Des Moines (( o) 
Des Nloines 

KQDT Dubuque 

KQZF Fort Dodue 

KitYS Fort Madison 
KAWP Iowa City 

KRIII. Nlarshalltown 

'UME 

KW! 

KPDO 

Kt:PK 

K ItNIJ 

NIason City 

tiskaloosa 

II M UMW/I 

Sioux CitY 

Waterloo 

NItr 
Mtr 
Mtr 
Mtr 
Coll 
Coll Mtr 
Mtr 
Coll 
Colt 
RCA 
Coll 
Coli 
Coll 
Coli 
Mtr 
Coll 
Coll Mir 
Colt 
Coll 
Mtr 
Nitr 
con 
Nitr 
c.SI 
Nitr 
Nitr 
RTL NItr 
Nitr 

2466 ANI 
31780 AM 
35220 FM 
33780 FM 
2466 AM 

31780 AM 
35220 FM 

RCA 2466 AM 
& F 30580 AM 

Nitr 30580 AM 
2466 ANI 
31780 AM 
2466 AM 
33220 AM 
33500 AM 
2466 AM 
33220 AM 
2466 ANI 
31780 AM 
2466 AM 
31780 FM 
2466 AM 
30580 AM 
2466 AM 
31780 ANI 
2466 AM 
31780 AN! 
37900 FM 

SCHEDULE OF DIRECTORIES 

JANUARY • Emergency Stations 

Coll letters, frequencies, and make of transmitters of all municipal, county, zone, interzone, and state 
police systems, and forestry, fire, and public utility radio systems. 

FEBRUARY • FM and Television Stations 

Both stations on the air and for which applications have been filed, together with their frequencies and call 
letters, and the names of the general managers and chief engineers. 

APRIL • Products Directory 

This is the most comprehensive Products Directory appearing in any radio publication. Items are indexed 
according to the requirements of purchasing agents and engineers, for quick reference, under more than 
300 individual headings. 

MAY • Parts Jobbers and Factory Representatives 

Another exclusive directory, listing all accredited parts jobbers, and showing the lines handled by each 
factory representative. 

JULY • Emergency Stations 

Coll letters, frequencies, and make of transmitters of all municipal, county, zone, interzone, and state police 
systems, and forestry, fire, and public utility radio systems. 

AUGUST • FM and Television Stations 

Both stations on the air and for which applications hove been filed, together with their frequencies and call 
letters, and the names of the general managers and chief engineers. 

OCTOBER • Products Directory 

This is the most comprehensive Products Directory appearing in any radio publication. Items are indexed 
according to the requirements of purchasing agents and engineers, for quick reference, under more than 
300 individual headings. 

NOVEMBER • Manufacturers Directory 

Nomes and addresses of all companies manufacturing radio and associated equipment, tubes, materials, 
components, supplies, and insulating parts. Also will include names of sales managers, purchasing agents, 
and chief engineers. 

WBTY 
WMHV 
WPGP 

WBWX 
WBN(' 

WKCO 

WSVP 
WAS(' 

WPD11 

WER) 
WRIP 

WSTL 
W DPS 

WPGN 

WQ01, 
WBVT 
WMPV 

WQKT 

Will F: 

WI3111 
WJEM 
W HCR 

Mt Vernon 
Mt Vernon (Co) 
Muncie 

New Albany 
New Castle 

Noblesville 

Noblesville (Co) 
Peru 

Richmond 

Richmond (Co) 

Shelby (('o) 
Shelbyville 

South Bend 

Terre Haute 
Valparaiso (('O) 
Valparaiso 

Vincennes 

Wabash 

Wabash (( 'o) 
Warsaw 
Warsaw (Co) 

WRMW W. Lafayette 
WQ1(1) Whiting 

KFIQI) 
KQAR Burlington 

KIIGX 
KFLZ 
KGOZ 

Atlantic (Co) 

Burlington (Co) 
Cedar Rapids 

Link 
Mtr 
Iiygd 
R('A 
Mtr 
Teme 
Mtr 
Temo 
Mtr 
Mir 
Bass 
Bass 
Link Nitr 
Hart Sine 
Link 
Comp 
Harz 
GE Link 

Link 
Bass 
Teme 
Mir 
RCA 
Bass 
Link 
Bass 
Comp 
liary 
!,ink 
liary 
M UIS 
Mtr 
Mir 
Mtr 
Teme 
Mtr 
l'omp 
Mtr 

IOWA 

cuti 
('oil 
Mtr 
Coll 
Coll 
Mtr 
Mtr 
Coll 
Comp 
('oit 

3070(1 AM 
39)00 FM 
2442 AM KACA Atchison 
23320 AM 
39100 FM KGZF Chanute 
2442 AM 
33220 AM KGZP Coffeyville 
2442 AM 
33220 AM KNGH Dodge City 
33220 AM 
2490 AM KAPD Eldorado 
30580 AM 
33220 FM KQUJ Emporia 
33220 AM 
33500 FM KNFH Garden City 
2442 AM KRHU Girard (Co) 

33220 AM KBQN Great Bend 
33220 FM 
33500 FM KGIIN Hutchinson 
30580 AM 
2442 AM KREJ 
30580 AM KAPG Iota 
2490 AM 
30580 AM K(j1311 Kansas City 
33100 AM 
30580 AM KROK 
2490 AM KQJK Kallettet City (Co) 
30580 AM KAEQ Lawrence (Co) 
33100 AM KQI3N1 1.awrence 
33100 AM KNFF Leavenworth 
2490 AM 
30580 AM KRJC Nt anhattan 
30580 AM 
30580 AM KANII ( hswego (Co) 
2490 AM KOKI) Parsons 

30580 AM 
30580 ANI ¡(POR Pittsburg 
37100 FM KNGV Satina 

KCIZC Topeka 

2466 ANI 
31780 AM 
35220 FM 
2466 ANI 

Nitr 31780 AM 
31780 FM 
31780 AM 
33220 AM 
'2466 AM 
(3220 ANI 

KGPZ Wichita 

WMHI) Anchorage 
NYSA° Ashland 

WRNM Bowling Green 

KANSAS 

Comp 
Mtr 
Comp 
Mtr 
Comp 
Mtr 
Hfir 
RCA 
RCA 
RCA 
Coll 
Mtr 
Comp 
Mtr 
Comp 
Comp 
RCA WE 
Link 
WE 
Coll 
Mir 
Link 
Link RCA 
RCA 
RCA 
GE 
GE 
Comp 
WE 
Comp 
Comp 
Mtr 
Mtr 
Mtr 
Mtr 
Comp 
GE 
WE 
Mtr 
WE RCA 
RCA Mn  

KENTUCKY 

Nitr 
RCA 
Mir 
Mir 
W 

2422 
30980 
2450 
33220 
2450 
30980 
2474 

33220 
2450 
30580 
2450 
30980 
2474 

31500 
2474 
30580 
2450 
35100 
2450 
2450 
30980 
33100 
35100 
33100 
35100 
31500 
31500 
2422 
37780 
2422 
30580 
35220 
2450 
35220 
31500 
2422 
30580 
2422 

30580 
2450 

33220 

AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
FM 
AM 
AM 
AM 
AM 
AM 
AM 
AM 
FM 
FM 
AM 
AM 
AM 
AM 
FM 
AM 
FM 
AM 
AM 
FM 
AM 
AM 
AM 
AM 

30700 ANI 
2430 AM 
35100 AM 
3070(1 AM 
3(1700 ANI 

48 FM ANI) TELEVISION 



THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT 

NEW EIMAC EXTERNAL ANODE TRIOPE 3X2500A3 

Rugged mechanical construction 

Outstanding electrical efficiency 

In the new 3X2500A3, Limac engineers 

have developed a highly efficient external 

anode triode which, in Class C service, de-

livers up to 5 KW output at a plate volt-

age of only 3,500 volts. The mechanical 

design is radically simple, incorporating a 
"clean construction" which gives short, low 

inductance heavy current connections that 

become an integral part of the external 

circuits at the higher frequencies. 

The external anode, conservatively rated at 2500 
watts dissipation, has enclosed fins so as to facili-

tate the required forced air cooling. 

Non-emitting vertical bar grid does not cause an-
ode shadows ordinarily created by heavy supports 

in the grid structure. 

Thoriated tungsten filament. Note unusually large 

filament area, and close spacing. 

Filament alignment is maintained throughout life 
of the tube by special Fimac tensioning method. 

New glass -to- metal seals do not have the RF 
resistance common to iron alloy seals, nor the 
mechanical weaknesses of the feather-edged types. 

Grid ring terminal mounts a cone grid support 
which acts as a shield between plate and filament. 

A coaxial filament stem structure forms the base 
of the tube. This makes possible proper connec-

tions to the filament lines. 

Grid and filament terminal arrangements make it 

possible to install or remove the 3X2500A3 with-

out the aid of tools. 

The new mechanical and electrical features 

of the Eimac 3X2500A3 external anode tri-

ode make it valuable for use on the VIII' 

as well as low frequencies. More complete 

data and information yours for the asking. 

FOLLOW THE LEADERS TO 

TYPE 3X2500A3 — MEDIUM MU TRIODE 

ELECTRICAL CHARACTERISTICS 

EITEL-McCULLOUGH, INC., 1123 San Mateo Ave., Son Bruno, Calif. 

Plants located at: San Bruno, Calif. / and Salt Lake City, Utah 

Export Agents: Frozar and Hansen, 301 Clay St., San Francisco 11, Calif USA 

Filament: Thoriated Tungster 

Voltage . . . . 7 5 vol.s 
Current   48 umper,s, 

Amplification Factor ( Average) 20 

Direct Interelectrode Capacitances (Average) 

Grid Plate   20 uufd. 
Grid Filament   48 uufd 
Plat.. Filament 1 2 utifd  

Transconductance lie - 830 ma., EB-- 3000 v.1 20,000 umhos 

112 3 



WKXC 
WMHK 
WQTT 
WKKZ 
WRPE 
wi;t0B 
WPET 

WKJC 
WPI)13 
WKYP 
WMKY 
WRPG 
WRGJ 

WRPJ 
WQNP 
WSYK 

Covington Mtr 
Hazard GE 
Henderson Link 
Henderson (Co) Link 
Hopkinsville Link 
Lexington (Co) WE 
Lexington RCA 

Link 
Louisville (Co) Comp 
Louisville Mtr 
Madisonville (Co) Link Mtr 
Madisonville Link 
Maysville Mtr 
Mitchell Hill (Co) RCA 

Link Mtr 
Owensboro RCA Mtr 
Paducah Mtr 
Shively Mtr 

LOUISIANA 

KHML Alexandrie (Par) 
K PA I. Alexandrie 

WAME Baton Rouge (Par) 
WIIPR Baton Rouge 

WFKK Bogalusa 
WKKO FranklInton (Co) 
KANX Houma (Par) 
KI.FN Lafayette (Par) 
KN( ' I. Lafayette 
KEEP Lake (*liarles 

KPM I. Monroe 

KRAV New Iberia 
WPEK New Orleans 

KN(l0 Shreveport 
KNGP 

KIIBM St Martinville 

WSAH 
WALR 
WJTM 
WLBM 
WLDU 
WRQH 
WPFU 

WPIN 
WMQT 
WMHB 
WCAD 
WJYE 

WA D 

WPFII 

WNIIIF 
WJY0 
WMPY 
WMEY 
WMQG 
WMIIE 
WHRP 
WM PT 
WJHE1 
WAUM 
WMPU 
WHRO 
WAIIV 
WHMD 
WQUA 
WMQE 
WJ LW 
WAOL 

WMPP 
WMQA 
WKYX 
WIIVQ 
WIIMM 
WPFL 
WJ LU 
WMPX 

Auburn 
Augusta 
Bangor 
Bath 
Houlton 
Lewiston 
Portland 

Presque Isle 
Saco 
Sanford 
S. Portland 
Waterville 

Mtr 
GE Mtr 
Comp 
Mtr 
Wstg 
RCA Stne 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Hie 
Stne Mtr 
RCA 
RCA 
Mtr 
Comp 
Comp 
Conan 
Comp 
Hart, 
Mtr 

MAINE 
Ilary 
Mtr 
Link 
Link 
GE 
RCA 
Mtr 
Mtr 
GE 
Mtr 
Mtr 
Link 
mtr 

MARYLAND 
Annapolis Comp 

Mard 
Baltimore Comp 

Comp 
Link 
RSWF 
Link 
Link 
Link 
Link 
Coran 
Link 
RCA 

ard 
Link 
RCA 
Link 
Mtr 
Link 
Link 
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Brooklyn (Co) 
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Woodlawn Link 

33940 FM 
39500 FM 
30700 AM 
30700 AM 
30700 AM 
37100 AM 
1706 AM 

37780 AM 
30700 AM 
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2466 AM 
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33940 AM WPGA Bay City 
37900 FM WEKA Bay City (Co) 
33940 AM WSVO Benton Harbor 
2422 AM WRIZ Berkley 
31780 AM 
39900 FM WRIY Birmingham 
39900 AM WQOG Bloomfield teilla 
31900 AM 
37100 AM WI3NR Center Line 
31500 AM WGBX 
37780 AM WIINA Charlotte (Co) 
31500 AM WRJA Clawson 
31780 AM 
37100 AM WQND Dearborn 
37100 AM 
39900 AM 
37900 AM WCK Detroit 
31900 FM 
39900 AM 
33500 AM 
39900 AM 
35900 AM 
33100 AM 
37220 AM 
37100 AM WPDX 
30700 FM 
35900 FM WJHK Dowaglac 
1714 AM WAEZ East Detroit 

33220 AM WQMH Ecorse 
33940 AM WAYA Escanaba 
33780 AM WDF1K Ferndale 
33940 AM WQFI. 
33500 AM WRJF1 
37900 AM WQZY Flat Rock 
31900 FM WPDF Flint 
1714 AM 

31780 AM WAYG Flint (Co) 
39900 FM WSOJ Grand Haven 
30700 FM 
37500 FM WOMN Grand Haven (Co) 
30580 FM WCPX Grand Rapids 
30700 FM WPF.13 
35220 FM 
37500 FM 
31500 AM WQMT Grosse Pointe 
35100 AM WRDR 
39900 AM 
39380 AM WQTD Hamtramck 
39500 AM WHUJ Hart (Co) 
1714 AM WAVQ Hastings 

33220 AM WAVO 
31100 FM WJIJG Hazel Park 
37900 FM 
1714 AM W(àVX hazel Park 
1714 AM wM0 Highland Park 

317130 AM 
37900 FM WIIBM Holland 
37100 AM WRJC Huntington Wds. 
31500 AM 
35100 AM WPHP Jackson 
31780 FM WAIJK Jackson (Co) 
31900 FM WAMG Kalamazoo 
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31780 FM WIIVU Kalamazoo (Co) 
31780 AM WKWQ Lansing 
31900 AM WPDL 
30580 FM WQLL Lincoln Park 
31100 FM 
31900 FM Ws LJ Marquette 
37220 AM VVIIPK Marshall (Co) 
39100 AM WDBM Marysville 
37900 AM WMLF Mason 
1714 AM WRZQ Menominee 
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33100 AM WQTB Monroe 
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31500 AM WSRQ Mount Clemens 
39380 AM WRPV Mt. Clemens (Co) 
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37780 AM WROQ River Rouge 
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37100 AM W9QM St. Joseph 
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39380 FM WRMB Traverse City 
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31100 FM WRIIV Wyandotte 
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33780 AM 
39100 AM 
2466 AM 
33780 AM 
37900 FM 

33100 FM 
31500 AM 
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31500 AM 
2466 AM 
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WPFC Muskegon 

KQ130 Austin 
WRJP Brainerd 

WFJC Cloquet 
KKNF Duluth (Co) 
KNFE Duluth 

KQRK 
KQED Faribault 

KPDW Hastings (Co) 
WJUI Itibbing 

Mtr 

Mtr 
Mtr 
Mtr 
Mtr 
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Comp 
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Nitr 
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GE 
GE 
Colt 
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Mtr 
GE 
Comp 
Mtr 
Mtr 
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Mtr 
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Mtr Hari 
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Camp 
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Mtr 
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Mtr 
Mtr 
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Bass Mtr 
Baas Nitr 
Comp 
Mtr 
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Comp 
Comp 
Mtr 
Mtr 
Comte 
Comp 
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Link 
Comp 
RCA Nitr 
Mtr 
Mtr 
Mtr 
Thur 
Comp 
GE 
REL 
REL 
GE 
Mtr 
Comp 

MINNESOTA 
WE 
Coli 
Mtr 
Mtr 
WE 
WE 
WE 
Comp 
Comp 
Comp 
RCA 
Mtr 

35100 FM 
35100 FM 
33100 FM 
33100 FM 
33110 AM 
31780 AM 
33100 FM 
2466 AM 
31780 AM 
33100 FM 
35500 AM 
39380 AM 
33500 FM 
31100 AM 
:35100 AM 
39990 AM 
39900 AM 
33100 FM 
35500 AM 
393130 AM 
33100 AM 
37780 AM 
37780 FM 
2430 AM 
30709 FM 
31780 AM 
31780 FM 
33780 AM 
33780 FM 
35220 FM 
37220 FM 
2430 AM 

39100 FM 
33100 FM 
39990 AM 
35900 FM 
35900 FM 
35500 AM 
1714 AM 

35500 AM 
37500 FM 
2466 AM 
31780 AM 
39500 FM 
2442 AM 
33780 AM 
33100 FM 
2442 AM 
2442 AM 
33100 FM 
33780 AM 
37100 AM 
2466 AM 
30580 AM 
37900 AM 
33100 FM 
33100 FM 
33100 FM 
39380 AM 
35500 AM 
35500 AM 
2414 AM 
33220 AM 
33100 FM 
35500 AM 
39390 AM 
33100 FM 
33100 FM 
2442 AM 
33220 AM 
33120 AM 
2442 AM 
33100 FM 
31500 FM 
31500 AM 
30700 AM 
33100 FM 
317130 AM 
33100 FM 
33500 AM 
31500 AM 
33110 AM 
37900 AM 
399(10 AM 
3990f) AM 
39900 FM 
2441 AM 
30589 AM 
39380 FM 
30590 AM 
39909 AM 
2442 AM 
30580 AM 
31100 AM 
35100 AM 
33100 FM 
2466 AM 

33780 FM 
33220 AM 
35500 AM 
39380 AM 
31100 AM 
35100 AM 
2466 AM 
31780 AM 
31780 AM 
33500 AM 
35100 AM 
39900 AM 
35500 AM 
35500 AM 
39380 AM 
2442 AM 

31780 AM 
31799 FM 
31780 AM 
39099 ANI 
33100 FM 
33100 FM 
37900 FM 
2442 AM 
37220 AM 
31500 FM 
30980 FM 
33940 FM 
39509 FM 
317130 AM 
37100 AM 

37100 AM 
2406 AM 
30980 AM 
37100 AM 
30580 AM 
2382 AM 
30580 AM 
2392 AM 

33590 AM 
37780 AM 
33940 AM 
33500 AM 

FM AND TELEVISION 
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enâen k.. 
PM SPEAKERS with 

41#/co 
Newly designed in every detail ... magnets, hous-

ings, magnetic structures, voice coils and cones ... and 

incorporating the new and powerful 4/NCO 5 magnet 

material, this new family of PM speakers will add an imposing 

and important series of speakers to the JENSEN line. 

These new models are now being tooled for production and, when 

ready, complete specifications and prices will be issued to the trade 

ir. Data Sheet TD- 133. . . . Watch for other postwar Innovations 

soon to come from the JENSEN laboratories. 

JENSEN RADIO MANUFACTURING COMPANY, 6609 S. Laramie Ave., Chicago 38, III. 

IN CANADA: Copper Wire Products, Ltd., 138 Oxford St., Guelph, Ont. 

e/Wfwereñle eiriefne Jireredic élrierOment 
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W 1114A Emerson 
WQ I K Englewood 
W li NI( ' Englewomi ( lifts 
WJJ E Englishtown 
W ( A K Fair Lawn 
%V QYZ Fanwood 
1151( 1, Florharn l'art 
W li Y( Fords 
W BK N Fort Lee 
IV A I 1 Freehold 
IVA KO • Freehold (('0) 

WRQE ( lartield 
WCIP Garwood 
WQIJ Ilackensack 
WPFK I lackensack ( 1.'01 

WRBJ I laddonfleld 

W RA N 
WBTK 
WET X 
BY X 
WRGN 
WBX 
WSYZ 
WM EH 
WSRP 
WAAG 
W Let N 
WQRS 
WRNIJ 
WRP11 
WI/ONI 
WRIFF 
WQJN 
WSTI3 
Wit130 
WAJQ 
WJK I 
%n'AB 
WQMK 
WQN 
WQMP 
WS( M 
Ve()JU 
Vi'( 1313 
IVlIllJ 
W YR 
WA PK 
WRLY 
WCI31. 
AV KZ il 
WQM X 
WQLT 
\YEZD 
WBXZ 
WRB X 
WQKJ 
WRIIR 
WQN10 
IV K PM 
WGNQ 
Wuxi: 
AV 13 E 
IV 111)1) 
W BY I) 
K KG 

WNIIT 
W(21 E 
WQ Il V 

AVG( 'S 

%N'Un?. 

M'A M: 
11131 1" 
WQJS 
WltIIG 

WItNIG 
W111' V 
WC141 -

AVG NI I " 
wciTs 
5%" PPP 
%ISOU: 

WRKE 
WQKII 

WSPT 

\\ \ NA 
e I(I: 
II I.X 
SS 
SS 
II (. 111Q 

Haddon liras 
IIaledrm 
Iianover 
Ila.sbrouck Ilgts 
Hawthorne 
IIIghland l'k 
11111side 
I loboken 
Holiokus 
Interlaken 
I rvi ngton 
Jersey City 

Kearny 
Keyport 
Lakewood 
Lawrenceville 
Leonia 
Lincoln Pk 
Linden 
1.1ttle Falls 
Little Silver 
Livingston 
Long Branch 
1.ongport 
Lyfulliumt 
Madison 
NIaliwah 
Nlanartquan 
ManvIlle 
Maplewood 
Margate CitY 
Ilatawan 
Nlatawan 
Ntaywoorl 
Metuchen 
Middlesex 
Middletown 
M Miami Park 
Milleurn 
NI illville 
Montclair 
Montville 
IIII,,,resil,'wli 
Morristown 
Nlountainside 
III Holly 
Neptune 
Neptune Ill\ 
Newark 

New Brunswick 

New 1\111(ord 
New Market 
N. Arlington 

N. Bergen 
N Ilaierion 
N. Plalnlield 
Nutley 
Oakland 
Ilaklyti 
( >celui Oily 
Oreanpurt 
()radell 
Orange 
Pan/miles Pk 

Pararnos 
Paasalc 
Paterson 
Pennsauken 
Penns ( lrove 

Pequannock 
Perth A mboy 
Philliesleurg 
l'Uniate 

Pleasant vil le 

Link 
Link 
Mtr 
LInk 
LInk 
Wstet 
Link 
Bod 
LInk 
Link 
1.ink 
Link 
RIA 
Link 
Link 
Link 
RCA Mtr 
13od 
Link 
RCA 
Link 
Mtr 
Mtr 
Link 
Link 
Mtr 
Link 
REI. Bod 
RCA 
RCA 

It 
Comp 
Link 

Mtr 
Mtr 
Link 
Mtr 
Link WE 
LInk 
Link 
REL 
Link 
Link 
Link 
Link 
1.111k 
RCA 
1.Ink 
Link 
Mtr 
Link 
Wstg 
Link 
LInk 
Mtr 
Link 
Link 
Nltr Link 
R( 'A 
RCA 
RCA 
Link 
Mtr 
Link 
Link 
GE 
Link 
Mtr 
Link 
Link 
LInk 
LInk 
Link 
WE 
1.1nk 
RE I. Link 
RCA 
Link 
LInk 
WE 
Link 
Link 
RCA 
Link 
REL Nitr 
LInk 
LInk 
13(51 
Nitr 
Mtr 
Link 
RF:l. 
Link 
Link 
Link 
WE 
Link 
Link 
Link 
Link 
RCA 
RCA Link 
Link 
RO ' A 
II I. 
Mtr 
RC A 
1.111k 
HM. 
l'on» 
Stnc W I: 
Writg 
( lame 
Link 
Link 
1.)nk 
Link 
Link 
LInk 
13od 
AV E 
Bort 
RCA 
Nitr 
1.111k 
Li nk 
W 
Mtr 
Link 
Link 
I.ink 
Link 
Link 
RCA 
Nitr 
Mtr 
B(s1 
Link 
Link 
Nitr 
R('A 
ComP 

778() ENI 
3500 III 
3100 ENI 
71(10 All 

359(10 AM 
2430 AM 
37220 Alt 
37100 All 
39500 All 
379110 ENI 
;7900 AM 
19990 
31100 AM 
(778(1 ENI 
33100 ANI 
13100 AM 
(7900 AM 
17100 All 
(7900 E Il 
(71(10 AM 
(778(1 AM 
15500 All 
(5r)111 FIl 
13100 ENI 
13100 ENI 
155(10 Alt 
il 100 5.11 
(95(a) Alt 
33500 AM 
335011 AM 
15900 Alt 
19380 All 
19900 ANI 
131110 All 
(55))0 AM 
355011 ENI 
13500 ENI 
17500 AM 
395011 A Il 
1771(11 ENI 
3911111 FM 
((I101) All 
17000 A NI 
33500 AM 
7750 Alt 
177811 ENI 
17900 ENI 
11500 All 
55•111 All 
75110 A M 
15500 AM 
7750 EM 
2366 Al! 
7780 ENI 
9100 All 
9380 AM 
7500 Alt 
243(1 Alt 
7780 All 
95011 AM 
9500 FM 
0900 Alt 
t55oo ANI 
59110 All 
3100 FAV 
9900 AM 
3940 FM 
5500 AM 
5900 FIt 
7780 Alt 
7750 
5900 ENI 
1900 AM 

41900 All 
9900 AM 
7780 FIl 
7900 Ali 
3100 AM 
159119 AM 
11500 AM 
il 100 All 
(310)1 i'll 
7780 EM 
5911(1 AM 
7100 AM 
71110 All 
7500 AM 
(550)) AM 
111011 AM 
17750 ENI 
11900 Alt 
17500 ENI 
(7100 AM 
17750 ENI 
17780 ENI 
19100 All 
3711111 AM 
179o9 s NI 
177so I NI 
cr5ou Ill 
37100 EM 
13940 AM 
(3220 AM 
17100 All 
37500 AM 
19100 AM 
(722)) Alt 
10700 AM 
31900 ENI 
17750 ENI 
30700 AM 
3117110 AM 
etroo All 
01380 Alt 
17900 All 
(9900 Alt 
1 ei(10 All 
11750 AM 
31100 
3500 All 

3951s) A NI 
71011 All 
7100 AM 
33500 AM 
39100 ENI 
7750 ENI 
37900 Ali 
9500 Al! 
(710)) AM 
1780 FM 

(190)) FM 
(3780 AM 
15900 AM 
(55))0 AM 
9100 AM 
35500 All 
35500 ENI 
7100 AM 
37900 ENI 
9500 ENI 
(9900 AM 
11500 ANI 
37100 Alt 

WA XV 
WSW 
WQTA 
WRBI 
WBTL 
AVEZ() 
W(àY(I 
WQJC 

W I EJ 

WBKP 
WSKM 
WIIKE 
WQY E 
IVA K.) 
WDYY 
WQM Y 
WQ.1() 
W(21(() 
WIIMJ 
WMIIT 
WSQK 
Wspp 

IV I'll) 
WQII. 
WRS11 
\Vi(i I) 
WHXJ 
WABC 
WSI.(4 
W11.11(1 
VA' AZ 
WS LI. 
WQR X 
WW() 
WGVZ 
W tif:1 
WJ K(1 
11'IIKY 
WQ IZ 
W RI'l 
WQJ 11 
WQ.11t 
WQNY 
WOK X 
IVh3Wht 
IV L' IR 
WQVII 
WA KM 

13151,11 
WK( 41. 
WP11 I. 
WS'QN 
WQ0N1 
W HAV 
IVI11V 
IV II NG 
WB It 
WQRN 
WSK N 
WIRIO 
WRMZ. 
WI.S11 
W 
W(lJE 
WRIS 
W Pl' V 

KG% X 
EN EA 
KR NM 

Pt Pleasant 
Pompton Lakes 
Princeton 
Princeton 
Prospect Pk 
italiway 
Rahway 
Raritan 

Red Bank 

Itidgelleld 
Itidgelleld Pk 
Ithigewood 
Ridgewood 
Ringwood 
River Edge 
Roselle 
Roselle Pk 
Ruine-zen 
Rutherford 
Saddle River 
Salem 
Scotch Plains 

Sea ( art 
Secaricus 
Somervil le 
S. Bel mar 
S. Bound lirook 
S. Plainfleld 
Sparte 
Springfield 
Spring Lake 
Spring I.ake Hgts 
Summ I t 
Teaneck 

Tenafly 
Totowa 
Trenton 
Trenton 
Trenton 
Trenton 

('II)' 
Vent nor City 

Verona 
Wanaque 
Wateliung 
Wayne 
Wellawken 
West Berner 
W. Caldwell 
Wedlleld 
W. Keensburg 
W. Long Branch 
W. Milford 
West mont 
W. New York 
West ()range 
W. Paterson 
Westwood 
Whippany 
Wildwood 
Woodbridge 
Wood bury 
Woodlynne 

KRI1() Roswell ( Co) 
KG P E Santa Fe 

1.111k 
liod 
Link 
Link 
Link 
Mtr 
WE 
Link 
Link 
Link 
Link 

tr 
Link 
1.110. 
Link 
Hoc! 
1.1fik 
Link 
LInk 
RCA 
Link 
Link 
RCA 
Arve 
Arve 
Link 
Link 
Nitr 
Link 
Link 
Nitr 
130d 
Link 
t'ont') 
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RCA 
LInk 
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Link 
Link 
RCA 
RCA 
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LInk 
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R E 1. 
(  p 
( 'omp 
1.111k 
Bod 
13m1 
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Mtr 
1.ink 
RCA 
WE 
Link 
Link 
Bod 
RCA 
LInk 
W E 
Link 
LInk 
Mtr 
Link 
Link 
ItCA 
RCA 

NEW MEXICO 
Albuquerque ( 4E 
( lovis ('ornp 
Roswell RO 'A 

R( ' A 
('om 

W14411 Albany 
W111)1 Amityville 
WK N I Amsterdam 
WM1.(4 Arcade 
WPDN Auburn 

NEW YORK 

Ereo 
GE 
Mtr 

SP 
Ereo 
R('A 
Mtr 
RE!. 
REL 

WItZN Ilingliamton (('o) 1.Ink 
WIITZ Binghamton Link 
WP(11, WI: 
WI31)N Briarcliff Manor 13(x1 
W()()Y Bronxville R( 7A 
WMJ Buffalo RCA 

Nitr 
WKQO lltr 
W( ( 'anandadgua M1 NI t r 
IVE 3 X ( 'maori ( l 'o) Link 
AA I I.0 I ' l'am:moue IIIr 
1.\ III I I larkstown B011 

'orning Mtr 
WIIII) l'ortland Minp 

Steel 
GE 

Vi-1 I.K Drink irk NItr 
WQ I .( ' Eastelsester 
IV III')' Emtliampton (Co) 1.1n k 
11E S' I I.:881 I 1 ampton Link 
IV A X I( El I icott (('o) Mtr 

Mtr 
W131.1, Eindra Mtr 
11,1 K E End icott Link 
\vit 1)( ) Filerai Park 1.111k 
IN Il, ) 11 Fonda (CM Mtr 
Vi \ 1 It Freeport Err,. 
IS Pulton Il Ir 
\\ larden t 'Ity 1.:rro 
II .eneseo (('o) :Ott' 
S1 i)l II ( Ielleea Nitr 
IV 1(J) ( den (*ove Ere/, 

Ereo 
Mir 

W Rol BabY1011 
WRJS Batavia 
WEJZ Bat), It',,) 
IVJXI. Bear Nlountain 

WQIIS Goshen ( Col 
NV li V K (:rand V lew 

on I ludson 
WNIQO Great Neck 
WOK?. ( treenburgh 
WSR X Ilarriover 
W()1. X 1 1 amis( en 
W131.14 II averstraw 
AVQ1'it 
AN' Q K P Hempstead 
WAKN Herkimer 
AV ln IV I liliburn 
NV It A P Hornell 
W P( e h I untington 

W IIT I Islip (('o) 
WQNS Ithaca 

Er.. 
Link 
Bod 
Mtr 
13(xl 
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Bod 
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LInk 
(4E 

7780 ENI 
7100 All 
7100 AM 
7100 Al! 
5500 AM 
1500 AM 
150(1 Alit 
7220 AM 
9500 AM 
91(10 ENI 
9380 ENI 

375110 AM 
39500 All 
33780 All 
3500 All 
71(10 All 
7750 All 
0.500 All 
7500 All 
5900 AM 
7900 AM 

3778(1 Alt 
35500 AM 
2430 All 

37220 All 
37780 ENI 
37100 AM 
3100 FM 

37780 ENI 
37900 AM 
39900 AM 
3150(1 AM 
39100 EM 
5500 All 
7780 FM 
9900 AM 
1500 All 

31500 All 
39900 All 
31500 AM 
33100 All 
33100 All 
33100 All 
33100 ANI 
(7900 All 
1:4100 All 
(71))0 All 
7100 All 
7100 All 
7900 FM 
7100 Alt 
9500 All 
1500 All 
1509 FN1 
7780 FNI 
5900 AM 
13100 All 
(778)) FNI 
37780 FM 
37100 ANI 
uroo All 
37900 AM 
(950)) All 
(1500 All 
7900 All 
(5900 All 
31500 All 
7500 All 

31900 AM 
33500 All 

39100 le'N1 
2414 All 

:43220 All 
2414 All 

:43220 ANI 
2414 All 

2458 All 
5900 All 
7900 le'NI 
7900 FM 
2:182 All 
9380 All 
5900 All 
3500 All 
7900 ENI 

Link 1900 ENI 
Link 1750 ENI 

7900 ENI 
7900 ENI 
2442 All 

1(1(1. 3710)) All 
3790(1 All 
2422 All 

It( 'A (158(1 All 
7500 ENI 
7900 FM 
2414 All 
Illoo ENI 

lit! 1100 All 
7900 ENI 
2352 ANI 
5100 All 
51(10 ENI 
79110 ENI 
31110 All 

1111110 ENI 
7500 EM 
150(1 ENI 
1780 ENI 
790(1 ENI 
3590 All 
1500 All 
7900 I'll 
7900 All 
35(10 All 
7100 All 
7900 ENI 
1500 All 
2490 All 
33780 All 
37900 ENI 

FM AND T 

11100 ANI 
351011 ENI 
(3100 All 
3790)) ENI 
17500 All 
(11(10 All 
(1100 AM 
19500 AM 
2414 All 
311011 All 
3791111 ENI 
2490 All 
03511 ENI 
1900 ENI 
1500 All 



ei 

Meets all FCC 

requirements 

for the emer-

gency services. 

AC-DC operation 

Dhe Completely _J\lew _il/tode/ S4 

BROWNING FREQUENCY METER 

You'll be as proud to use a BROWNING Model 54 

Frequency Meter as we are to offer it as a product of 

the BROWNING LABORATORIES. 

It has all the new conveniences that supervisors of 

emergency radio systems have wanted— plus new re-

finements born of our war experience in designing 

high- precision radar test equipment. 

For your convenience, we have added an antenna 

which also serves as a carrying handle. For still greater 

accuracy, we have changed to a laboratory-type scale 

and added a vernier. New knobs are large enough for 

you to grasp when it's too cold to take off your gloves. 

The case is larg er now, to accommodate internal changes 

which further increase the stability by the use of im-

proved circuits. 

The crystal-controlled BROWNING Model 54 meets 

FCC requirements of plus-or- minus .00025% accuracy. 

Operating on both AC and DC, this instrument is de-

signed to check both FM and AM equipment. 

It is calibrated for 1 to 5 different frequencies at 

any points from 1.5 to 120 mc., according to your 

requirements. 

For information on prices and deliveries, write: 

BROWNING LABORATORIES, Inc. 
WINCHESTER MASSACHUSETTS 

January 1;LP; lormurly F,1/ 1Z \ Imo-F.1.1.(TH( ) lc. 53 



WJNY 
WMOJ 
WQXP 
WQJT 
WRIO 
WROJ 
WAXZ 
WKAF 
WKAG 
WKAII 
WKHR 
WLOC 
WL,01) 
W()EZ 
WSNK 
WMJX 
WHIF 

WSRN 
WANG 
WBPS 
WRMF 
WITV 
WITX 
WPGS 

Jamestown 
Johnson City 
Kingston 
Larehmont 

Lindenhurst 
Little Valley 
Lockport 

Mahopac 
Mamaroneck 
Massena 
Mayville (Co) 

Middletown 
Mineola 

W(ILV Mt Vernon 
WEIIA Newburgh 
W(.)IM New City (('o) 
WQKC New Rochelle 
WBIS New York 
WRIT 
WBKF 
WMNY 
WNYM 
WPEF: 

WPEF 

WPEG 

WRFN 
WRGS 
WRQ( 

WRQI) 

WNIKP Nhotara Falls 

WIIAW 
WIIIIS 
WBBT 
WBBY 
WRCI; 
WIICN 
WR('Y 

%%MA) 
WB X N 
WBTI 
WRGM 
WQMV 
WJAM 

W(W.1 

WSWJ 
WQNII 
WMVE 
WJZX 
WJX1. 

WRNE 

W BZW 
W DAG 
WQ( II' 
W.11.1" 
WQ()); 
WRH E 
WD(114 
WRSY 
WRNI) 
WQXY 
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WR('V 
WRI.H 
WJPV 
WPI)11. 

%V K LIZ 
WQKU 
WI3S13 

WQIIZ 
WQK 1, 
WQRB 
W14( U 
W14W N 
WA FV 
WHTS 
wtyrr 
wtsvut 
wittA 
witt,N1 
W II VJ 

W PEA 

WIII.N 
WR('I) 
WQ.11) 
WI11.0 
WPGJ 
WQJK 
WMLJ 
WliPE 
W('I)X 
WMJN 
W('I)X 
WJKS 

W(JKS 
WRNJ 
WPFY 

Nissequogue 
North Pelh am 
N. Tarrytown 
N. Tonawanda 
Nyack 
Olean 
Oneida 

Oneonta 

Orangetown 
()s51 fling 

Oswego 1( •(/) 
Palisades Pk 

Patchogue 

Peekskill 
Pelham 

Pelham Manor 

Mermont 
Plattsburg 
Port Chester 
Port Jefferson 
Port Jervi% 
Port Wash. 

Poughkeepsie 
Ramapo 
Riverhead (Co) 
Rochester 

RCA Iton, 
Rome 
Rye 
Salamanca 

Sands Point 
Scarsdale 
Schenectady 
Schenectady (( o) 
Sloatsburg 
Smithtown Br. 
Southampton t(o) 
Southold (( Io) 
South Nyack 
Spring Valley 
Surfent 
Syracuse 

GE 

Tarrytown 
Troy 
Tuckahoe 
tipper Nyack 
iltica 
Viola (Co) 
Warsaw 
Warsaw Twp (( 'o) 
Watertown 
Watervliet 

White Plains (Co) 

White Plains 
Wiiiiamsviile 
Yonkers 

Mtr 
Link 
RCA Nitr 
WE 
WE 
Erco 
Mtr 
Link 
Link 
Link 
Mtr 
Link 
Link 
Link 
Bod 
Mtr 
Mtr 
Mtr 
Link 
WE 
Erco 
WE 
Ereo 
Erco 
WE 
Link WE 
Link 
WE 
Link 
Bad 
WE 
RTL 
RTL 
RTL 
RCA 
RTL 
WE 
RCA 
RCA 
WE 
Cœn1:1 
WE 
RCA 
RCA 
Link 
Link 
Mtr 
Link 
RTL 
WE 
WE 
WE 
WE 
WE 
WE 
Comp 
Mtr 
Comp 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Bud 
Hod 
Mtr 
Bud 
Mtr 
Comp 
stnc 
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Link Hary 
Hod 
!Md 
BRU 
Mtr 
Link 

Arve 
Arve 
Rua 
Bod 
Bou 
Link 
Link 
Bod 
GE 
Link 
Arve 
Link 
Erra 
Eteo 
RCA Mtr 
Bod 
Link 
RCA WE 
Link Nitr 
Mtr 
Hod 
(IE 
GE 
Erco 
Hod 
GE 
GE 
Hod 
Mir 
Link 
Link 
Hod 
Hod 
Hod 
WE 
Mtr 
WE GE 
Mtr 
RCA WE 
Mtr GE 
Mtr 
R( 'A 
Hod 
Hod 
GE 
Bod Nitr 
Mtr 
Mtr 
GE 
Mtr 

Mtr 
Mtr 
WE 
Link 

.Ink 

NORTH CAROLINA 

WQNIJ Asheville (. ) 

37900 FM WPFS 
37900 FM 
37100 AM WRJE 
33100 AM WPDV 
39100 AM WRPL 
35900 AM 
37900 FM WSLF 
39500 FM WQNE 
39500 FM WDMP 
39500 FM WBIV 
37900 FM WROS 
39500 FM 
39500 FM WQNZ 
39900 FM 
39100 AM WABQ 
37900 FM WJDZ 
31500 FM WQMR 
87900 FM WLSG 
31900 AM 
2490 AM WRGY 
2490 AM WHPP 
2490 AM WIUD 
2490 AM WQLR 
2490 AM WBJF 
2490 AM WRNL 
35100 AM WRNT 
35100 FM WKZM 
35500 AM WFIXT 
39900 FM WADX 
31100 AM WBTX 
31500 AM WQLY 
33940 AM WRPW 
33940 AM wqm 
33940 AM WATU 
33940 AM WQLU 
33940 AM WANY 
2450 AM WDBS 

33940 AM WDBR 
30980 AM WET() 
2450 AM WDPW 
33940 AM 
2450 AM WQNU 
33940 AM WQMS 
30980 AM WRPU 
3098/1 AM 
33940 AM 
33940 AM 
33940 FM 
3394(1 AM 
30980 AM 
3:3940 AM 
2450 AM 
33940 AM 
30980 AM 
245)) AM WPDO 
2422 AM 
37100 FM 
30580 AM 
'37100 FM 
7100 FM 
7100 FM 
7100 FM 

3710(4 FM 
37100 FM 
710(1 FM 
1900 AM 
7100 AM 
7100 AM 
5900 FM 
1100 AM 

37900 FM 
2414 AM 
35100 AM 
2414 AM 
30580 AM 
31100 AM 
37100 AM 
37100 AM 
37900 FM 
3178(1 FM 
31900 FM 
2490 AM 
7780 AM 
150(1 AM 
7100 AM 
710(1 ANI 
371(10 AM 
71(10 ANI 
;1100 AM 
71(10 FM 
33500 AM 
2490 AM WEND 
33100 AM 
35220 AM 
2490 AM 

307d:1 AM WIt Pl) 
31100 AM WSX0 
31900 FM W1.1)0 
2422 AM WPDI 
3058(1 AM 
47900 FM 
319,111 AM 
31100 FM 
37930 FM 
459911 AM 
43100 AM 
47100 FM 
39500 FM 
31100 AM 
31900 AM 
31990 FM 
31990 FM 
31100 AM 
(1101) AM 
311110 AM 
30980 AM 
33780 FM 
2382 AM 

375110 FM 
30980 AM 
7780 FM 
5590 FM 
3100 AM 
3100 AM 
1100 AM 
1500 FM 
1100 AM 
7900 FM 
7900 FM 
7100 FM 
790(1 FM 
7100 FM 
0580 FM 
0700 FM 
7100 AM 
1500 FM 
2442 AM 
37200 FM 

395811 AM 

KQRL 
KNHN 
KQS0 

Asheville (Co) 

Burlington 
Charlotte 

Charlotte (Co) 
Concord 
Durham 
Elizabeth City 
Fayetteville 

Gastonia 

Goldsboro 
Goldsboro (Co) 
Greensboro 
Greensboro (Co) 

Hickory 
High Point 
Kings Mtn. 
Kinston 
Leakesville (Co) 
Lenoir 
Lexington 
Monroe 
Morganton (Co) 
New Bern 
Newton (Co) 
Raleigh 
Reidsville 
Rocky Mount 
Ruthertordton (Co) 
Salisbury 
Shelby 
Statesville 
Statesville (Co) 
Thomasville 
Wilmington 

Wilson 
Winston-Salem 

" (Co) 

Comp 
Comp 
Link 
GE 
Link 
Link 
Link 
Link 
Coli Link 
Link RCA 
Link 
Link 
Coll WE 
Link 
Link 
Link 
Link 
Link 
Link 
Link 
Link 
Link 
Link 
Link 
RCA Mtr 
Link 
GE 
Mtr 
GE 
Mtr 
Link 
Link 
RCA 
Link 
Link 
Link 
RCA 
RCA 
Link 
Link Mtr 
Link Mtr 
Link 
Link RCA 
RCA 

NORTH DAKOTA 

Bismarck RCA 
Fargo Coll 
Grand Forks RCA 

Akron 

W('AY Akron (Co) 
WAAL Lime (('o) 
W.IITK Alliance 
WRIU Amberly 
WAXC Ashland 
WSTK Ashtabula 
WMPZ Athens 

WRII) Barberton 
WANW Beachwood 
WHOF Bedford 
WBTR liexley 
WQT(I Bucyrus 

WQKW Canton 
WIlYZ Canton (Co) 

WJJO Chardon (Co) 
WRIC Chillicothe 

WKDU Cincinnati 

W131311 Cleveland 

( leveland figts 
Clyde 
Cid bus 

VJ K 1 t ( 'olurni tus (('o) 
\VIA Y/. (*olerain Twp (('o) 
Wslts ( ros Creek (('ai) 
(VI) .1 C'uyahoga Fis 
W Pi ) NI Dayton 

WBA V Dayton (('11) 
W Il IV Delaware 
W H N 1. Delaware (Co) 
WMSZ E. ( leveland 
WMIA' E. Liverpool 
WRNS Elyria 
WHY)) Elyria (( o) 
W ).S I Euclid 
WSI II X Fairtield 
WEI)! Forestville (('o) 
W M PK Fremont 

witTt7 ',remord (Co) 
WRQM Galion 

WQZ(' Greenville 
WQZC Greenville 
WQOX Hamilton 
WRSI Hills de Dales 
wusT Indien Hill 
W13111, Ironton 
WSPX Jackson (Co) 
WSIG Jefferson (('o) 
WKMP Kenton 

WHTI. Lakewood 
W(WO Lancaster 

WAFIT 1.ima 

W11011 I.ogan 
W LOP Lorain 
WQR VVE 
WMGW NlanslIeld (Co) 
WQFY Mansfield 

OHIO 
RCA Wstg 

Game Mtr RCA Terne 
Mtr 
RCA 
Mtr 
Link 
R( A 
RC A 
RC A 
Mtr 
Mtr 
Link 
Mtr 
Comp 
Mtr 
Teme 
Mtr 
Llnk WE 
Link 
GE 
Mtr 
Teme 
Teme 
R('A 
RCA Nitr 
Mtr 
Mtr 
WE 
ItC A 
M'A 
RC A Nitr 
Mtr 
Ri A GE 
(41. 
R( A 
Gl. Nitr 
GI Nitr 
lin ix 

GU 
Comp R('A 
R( 
GE 
('omp 
RCA Wstg 
Mtr 
Mtr 
Mtr 
Nitr 
13('A 
WE Mtr 
(lomp 
Mtr 
Nitr 
Nitr 
Mtr 
R('A 
Mir 
HA 'A 
Mtr 
Link 
Mtr 
Mtr 
( ' camp 
(.0nm 
13.4•A 
(*omit 
Link 
Mtr 
Mtr 
GE 
WE 
Link 
Mtr 
Comp 
Link 
Comp 
Comp 
Mtr 
Terne 
Mtr 
RCA Wstg 
Wstg 
Mtr 
RCA 
Mtr 
Mtr RCA 
Link 
Mtr 

2474 
30580 
33500 
35900 
30580 
33940 
37900 
33100 
33100 
33500 
33500 
33500 
37100 
37100 
35900 
35900 
37100 
37100 
37220 
37500 
39500 
37500 
33500 
37500 
37500 
33100 
39500 
37500 
35900 
37500 
31500 
37500 
33500 
33500 
33100 
37500 
33940 
33940 
39500 
39380 
39500 
35900 
33500 
33500 

AM 
AM 
AM 
FM 
AM 
AM 
FM 
AM 
AM 
AM 
AM 
FM 
AM 
FM 
FM 
FM 
AM 
AM 
FM 
AM 
FM 
AM 
FM 
AM 
AM 
AM 
FM 
AM 
FM 
AM 
FM 
AM 
AM 
FM 
FM 
AM 
FM 
FM 
FM 
FM 
FM 
FM 
AM 
AM 

33500 AM 
2442 AM 
33500 AM 

2458 AM 
35100 AM 
37900 FM 
30700 AM 
379(10 FM 
33940 FM 
31500 AM 
37900 FM 
37100 AM 
37900 FM 
39780 FM 
31900 AM 
37900 FM 
31500 AM 
37220 FM 
2474 AM 
30980 AM 
33100 AM 
39380 FM 
39500 FM 
37900 FM 
2430 AM 
33220 AM 
1706 AM 
30580 AM 
35220 FM 
35500 FM 
2458 AM 
3058(1 AM 
399(30 AM 
31781) AM 
417811 FM 
33100 FM 
33599 FM 
43789 AM 
1378(4 FM 
3551)0 FM 
2458 AM 
33100 AM 
3:3100 FM 
3:3 (0)) AM 
43500 AM 
37500 FM 
50550 AM 
2430 AM 
37220 AM 
37220 FM 
37900 FM 
37900 FM 
t311111 AM 
35900 AM 
24:30 AS! 
31780 AS! 
31780 A NI 
37909 ENI 
79(1(1 I- Ni 
1100 ANI 
79110 FM 
159(1 AM 
791)9 FM 
990(1 VSI 
17811 \ NI 
7915) ENI 
2474 ANI 
(1580 AM 
30580 AM 
2474 AM 
0980 FM 
rem FM 
7900 FM 
1700 AM 
3100 AM 
3100 AM 
1500 AM 
2430 AM 
37500 AM 
2474 AM 
37220 AM 
37900 FM 
2430 AM 
33220 FM 
2474 AM 
7220 AM 
7900 FM 
1500 AM 
7100 FM 

37100 AM 
37500 FM 
37900 FM 

WMVH 
WRGL 
WJJI 

WBGT 
WMOP 
WAIS 
WIIVB 
WQRW 

WHHA 
WRQL 
WJUM 
WHYG 
WIIKC 
WQ0I. 
WKHL 
WBOK 
WKYF 
WQTP 
WSTM 
WPGI 

WFRK 
WRAA 
WCDE 
WAFX 
WJSB 
WAKL 

WBGW 
WAKI 

WALU 
WQHN 
WAMH 

WSGO 
WQM I 
WPHD 

Maple Heights 
Mariette 
Marion 

Massillon 
Mentor 
Mentor-on-the-Lake 
Middietown 
Newark 

Newark (Co) 
Niles 
Norwalk 
Norwood 
Oakwood 
Ottawa Hills 
Painesville 
Painesville (Co) 
Perrysburg 
Piqua 
Port Clinton 
Portsmouth 

Ravenna (Co) 
Ravenna 
Reading 
Rocky River 
St Bernard 
St ClaIrsville (('o) 

Salem 
Sandusky 

Sandusky (Co) 
Shaker Heights 
Shelby 

Sidney 
Springfield 
Steubenville 

WBNA Tiffin (Co) 
WKTP Tiffin 

WRDQ Toledo 

WHIZ 
WMFO Toledo (Co) 
WRIL Toronto 
WQTX Troy 

WMGV Troy (Co) 
WJVQ Urbana 
WJW() Urbana (Co) 
WAFE Warren (Co) 
WCBK Warren 

WEM X 
WMPO 
WKMZ 

WJZV 
WQHM 
WQW() 
WQ11 NI 
WitYA 
WPD( I 

Mtr 
RCA 
Teme 
Teme 
Link 
RCA 
Mtr 
Mtr 
RCA 
1)&1? 
Nitr 
Mtr 
Link 
Mtr 
Mtr 
Mtr 
GE 
Mtr 
RCA 
Mtr 
Mtr WE 
Mtr 
Comp 
Stne 
Link 
Mtr 
Mtr 
Link 
Mtr 
Comp 
Mtr 
Link 
Comp 
GE 

Mtr 
Comp 
Comp 
RCA 

Link Mtr REL 
Comp 
RCA 
RCA 
RCA 
RCA 
WE 
GE 
Comp 
GE 
RCA 
RCA 
Mtr 

Wayne Twp (Co) 
Wellsville 
Wentlake 

Wickliffe 
Willoughby 
W111-0-Wick 
Willoughby 
Wyoming 
Youngstown 

WRMY Youngstown (Co) 
WPHO Zanesville 

Mtr 
Mtr 
Link 
Link 
Link 
Comp 
LInk 
l•onti) 
Kaar 
Mtr 
Mtr 
R( ' A 
Mtr 
GE Mtr 
Comp 
Link 
Link 
Wstg 
( ' omit 

OKLAHOMA 
KNH(' Ada 
KA(1, Altus 

KARI) Ardmore 

KQI'M Bartlesville 
K EZ Y Blackwell 

KOKB lirlstow 
KA(' ( 'h ickasha 

K A PI3 Cushing 
KNGK Duncan 
KRI3K Durant 

'<RUT Edmond 
KBYII El Reno (Co) 
KQAB El Reno 

KAPK 

KGOP 

KPNIZ 
K(11111 

NN('E 
IN N ( 

.\ Pl.: 
Is RA Y 
KQDS 
I( ET(; 
KGPH 

KA Pl" 
KOPM 
KQFI. 
K ACP 
KPDS 

Enid 

Mincie 

Hugo (Cto 
1.awton 

Miami 
Muskogee 
Newkirk (Co) 
Nichols Hills 
Norman ((:o) 
Norman 
Okla. City 
Okla. City (Co) 

Okmulgee 
PawItuska 
Pawnee 
Ponca ( •Ity 
Sapulpa 

KACR Seminole 
KW('M Shawnee 

KSWP St)ilwater 

KQEI Tulsa 

KWMP Wewoka 

37900 FM 
31500 AM 
2474 AM 
30980 AM 
37100 AM 
31500 AM 
31500 AM 
35900 AM 
2430 AM 
30580 AM 
30580 FM 
30580 FM 
37500 AM 
37900 FM 
39500 AS! 
33500 AM 
31500 FM 
37900 FM 
31500 AM 
37900 FM 
37100 AM 
37100 AM 
2430 AM 
30580 AM 
37900 FM 
37900 FM 
37900 AM 
39500 FM 
37500 AM 
2430 AM 
33100 AM 
37100 FM 
2474 AM 

3(1980 AM 
30980 FM 
37900 FM 
2474 AM 

30980 AM 
31500 AM 
33100 AM 
2458 
33100 
31780 
2474 
31780 
2474 

35220 
2474 
070 

33100 
335011 
379011 
3790(1 
3790C 
3790C 
3778C 
3778( 
3790f 
33100 
3310( 
3455 

3938(1 
3150 

AM 
AM 
AM 
AM 
AM 
AM 
FM 
AM 
FM 
AM 
AM 
FM 
FM 
FM 
FM 
FM 
FM 
FM 
AM 
AM 
AM 
AM 
AM 

31500 AM 
Mtr 31500 AM 

31500 AM 
33500 FM 
2458 ANI 
37220 AS! 
37220 AS) 
243(1 AS) 
33220 AM 

R('A 2450 AS! 
l'oint) 2450 AM 
( 'mn p 30598 AM 
RCA 2450 AM 
Mtr 33220 AM 
( 'orn p 2450 AM 
Conty. 2450 AM 
('om)t 33220 AM 
t•tann 2450 A M 
(•0101) .t.trto A NI 
Nitr 33220 AS) 
('on,p. 2450 A NI 
Colt *2450 A NI 
RC A 2-150 AS! 
It( A 3220 AM 
Corn), 0580 A NI 
Mtr 1500 FM 
13(' A 24511 FM 
Nltr 1500 FM 
Nitr 115811 ENI 
It( •A .1220 A NI 
('omit 245)) A NI 
Nitr Stuc 33!IO AS! 
Itt ' A 2450 A NI 
( 'ortur 332211 AM 
Mtr 315110 FM 
(*omit 2450 A NI 
Kaar 3220 A NI 
Mtr 1500 FM 
Nitr 15110 FM 
Nitr :3220 AS! 
( 'outil '1,2(' 111 
( 'omix 24.50 AS! 
Stnc 33220 A NI 
RCA NI t r 3:4120 AS! 
Del, ',150 AS! 
(*omit '2450 A NI 

33220 AS! 
GE 351(10 FM 
l'omit 2459 A NI 
Mtr 31500 FM 
Coll 2450 AS! 
12('A 2450 A NI 
Comp 2450 A Ni 
('otop 3115811 A M 
RCA 2450 ANI 
Coll 2451) AM 
Coton 33220 AM 
RCA 2450 AM 
It( ' 1 3)1580 AM 
RCA 245(1 ANI 
It('A Nitr 30580 AM 
Nitr 31500 FM 
Comp 245(1 AM 

OREGON 
KIAO Albany Nitr 33500 FM 
KQKX Astoria (:onti) 2442 AM 

Mtr 30980 AM 
KSAD Beaver Creek Mtr 33500 FM 
xqIN Rend Comp 2442 AM 

Mtr 35220 AM 
KSAB Canby Mtr 33509 FM 
KFZO Corvallis Mtr 33500 FM 
KADV Eugene R( 'A 2442 AM 
KSAG Gladstone Mtr 33500 FM 
KRJB Hillsboro (Co) Mtr 30980 AM 
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GUAR AIMED 
SUCCESSFUL 
OPERATION••• 

• • not only on delivery day • • but long 
after the initial installation! 

ffULK 
BROADCAST EQUIPMENT 
Raytheon engineers, through the control and development of new 

techniques, are tangibly meeting the challenge for better broadcast-

ing installations. 

With advanced designs incorporating every worthwhile engineering 

achievement and specialized experience assuring the ultimate in 

dependable operating performance, Raytheon equipment answers 

every broadcasting requirement. 

Raytheon Assures Engineering Excellence 
In every detail, Raytheon design and engineering is co-ordinated to 

achieve completely successful " on-the- air" performance. Every 

Raytheon Transmitter complies fully with F.C.C. regulations. All 

Raytheon speech input equipment exceeds FM requirements. 

RAYTHEON MANUFACTURING COMPANY 
BROADCAST EQUIPMENT DIVISION 

7517 North Clark Street Chicago 26, Illinois 

250 Watt AM Transmitter 
Flat frequency response from 30 to 10,000 
cycles. Low noise level. Low distortion level. 
Triode type tubes. RF and power amplifier 
stages are precision motor tuned providing 
micrometer control. Video type amplifier la 
buffer stage. Silent natural draft ventilation. 
Highest quality components. 

AM- FM 
Transmitters, Transmitter Accessories, Trans-
mitting Tubes, Speech Input Equipment, 

Antenna Phasing and Coupling Equipment, 

Amplifiers, Transmission Line Accessories, Cus-

tom Built Transmitting and Studio Equipment. 

DEVOTED TO RESEARCH AND MANUFACTURE 

FOR THE BROADCASTING INDUSTRY 
RAYTHEON 
MANUFACTURING COMPANY 

January 1946 — formerly FM RADIO-ELECTRONICS 55 



Vatuatt 
REFERENCE 

DATA 
in these bock issues of 

FM AND 
TELEVISION 

• 1941 • 
111 January E August 
D April E September 
D May D October 

• June E November 

• July D December 

• 1942 • 
• January D July 

D February E September 
D March E October 
D April E November 
D June E December 

• 1943 • 
• February E June 
• March D September 

D April D October 
D May E November 

• 1944 • 
• March E April 

July 

• 1945 • 
• February E August 

• March 111 September 
E May D December 

Take this opportunity to com-
plete your files. There are only a 
few copies of many of the issues 
listed above. Order promptly, as 
these copies are offered subject 
to prior sale: 

Price: 25¢ each, post paie!: 

6 copies $1.00 

EM AND TELEVISION 
CIRCULATION DEPARTMENT 

Great Barrington, Mass. 

KGZH 

KRLA 
KRIQ 
KSAK 
KEHJ 
KSAR 
KBSX 

Klamath Falls 

McMinnville 
Medford 
Milwaukie 
Moialla 
Oak Lodge 
Oregon City (Co) 

KGQQ Oregon City 
KIAD Oswego 
KPOL Pendleton 
KQJR Portland (Co) RCA 

KGPP Portland 

KPFD 
KQEJ 

KORM Salem (('o) 
KGZR Salem 

KSAJ Sandy 
KIINX The Dalles 
KIIWI. West Lino 

WQNW Abington 

WRIK Aliquippa 
WQJZ Allentown 

WSRD Altoona 
WRHZ Ambridge 
WQNX Ardmore 
WJVY Beaver (Co) 
WQQB Beaver 
WRHA Beaver Falls 
WKJH Berwick 
WPEZ Bethlehem (Co) 
WQJJ Bethlehem 
WBRA Bradford 
WHRL Bristol 
WQOR Brookline 
WBRH Broomall 
WMBT Butler 
WMCB Chambersburg 
WKWY Charleroi 
WKLC Chester 
WQRD Clairton 
WBRS Clifton Bahts 
WBRV Coatesville 
WBEV Collingdale 
WSRC Coraopolis 
WPMG Crafton 
WDSN Dormont 
WQON Elkins Park 
WKMG Ellwood City 
WBHV Ephrate 
WQLS Erie 

WBOI Essington 
WKK X Folcroft 
WHKV Foisom 
WSVN 11 Washington 
WRJX Glenolden 
WQHP Hanover 
WQ01) Harrisburg REL 
WBWA Huntingdon Valley RCA 

Link 
WREZ Ingram Link 
WRMA Jeannette RCA 
WBKO Jenkintown RCA 

Link 
WRIIW Kingston RCA 
WQTW Lancaster Mtr 
WQNB Lansdowne RCA 
WRLH Latrobe RCA 

Link 
WIIMV Lebanon Mtr 
WBXR Lewistown RCA 
WFISN Look Haven Mtr 
WQIC McKeesport RCA 
WRGZ Meadville RCA 
WBLP Media Mtr 
WBRX Mtr 
WDBF Milton GE 
WQFF Monessen Link 
WIEQ Monongahela Link 
WRMC Morrisville RCA 
WPGT New Castle Comp 

Link 
WLDI New Kensington GE 
WMCN Norristown (Co) RCA 

RCA 
Mtr RCA Link 

WQMI 1 RCA 
WRHY Norwood Comp 
WPHZ 011 City Comp 
WBJI Parkside Mtr 
WI3QW Philadelphie RCA 

Mtr 
WQNJ Phoenixville RCA 
WRFY Pittsburgh Link 
WM I.K Link 
WPDU WE 
WPIM Link 

Link 
WJPP Pottsville Link 
WSTQ Prospect Pk Comp 
WPFE Reading RCA 

WE 
WABII Ridley Pk ('onip 
WIIIIE Rose Valley Mtr 
WQT V Scranton RCA Link 
W13.X.P Sewickley WE 
WQ1A Sewickley ligts WE 
WQFU Sharon Link 
WQOC Sharon Hill CF.('o RCA GE 
WRMU Southampton Link 
WFUQ Spring City Link 
WSRT Springfield (Co) CEC° 
WJZ1) State College Mtr 
WPFQ Swarthmore Comp 

Comp 
WQTN Uniontown Link 
WANE Wallingford Mtr 
WENZ Warren Link 
WKYR Washington Link 
WIUY Waynesboro Mtr 
WQNV West Chester RCA 
WM II West Mifflin Link 
WTQD West View Link 
WQFM Wilkes-Barre Wstg 
WQOH Williamsport RCA Mtr 
WSVI3 Willow Grove RCA 

Link 
WRLO Yeadon Comp 
WKVS York Mtr 

Comp 
Comp 
Mtr 
Comp 
Mtr 
Mtr 
Mtr 
Mtr 
Mtr 
Kaar 
Mtr 
Kaar 
Mtr 
Mtr Ksar 
Mtr 
Comp 
Mtr 
Kaar 
Kaar 
Comp 
Comp 
Comp 
Comp 
Comp 
Mtr 
Mtr 
Mtr 
Nitr 

PENNSYLVANIA 

Link 
RCA 
RCA 
RCA 
RCA 
Link 
Link 
WE 
RCA 
Link 
Link 
GE 
RCA 
Teme 
Mtr 
RCA 
RCA 
Mtr 
GE 
Mtr 
Link 
GE 
RCA 
RCA 
Mtr 
Comp 
RCA 
Link 
Link 
Mtr 
GE 
Mtr 
Wstg 
Dool 
Mtr 
Comp 
Mtr 
RCA 
Comp 
Link 

RCA 
Mtr 

2442 AM WAKX 
35220 AM 
30980 AM 
2442 AM 
33500 FM 
33500 FM WBRI 
33500 FM WKAA 
30980 AM WPKG 
33500 FM 
30980 AM WPEI 
33500 FM 
39980 AM WMPH 
33500 FM 
30980 AM WPFV 
:30580 AM 
2442 AM WPGF 
30580 AM 
30980 AM ¡XVI 
33100 AM 
33100 AM 
30980 AM 
30980 AM WJAF 
2442 AM WPIA 
30980 AM WSYV 
33500 FM 
33500 FM WNHZ 
30980 AM WPEM 
33500 FM 

33940 FM 
33940 AM 
33500 AM 
37100 AM 
30580 AM 
35900 FM 
35500 FM 
35500 AM 
30700 AM 
37100 AM 
37100 AM 
37500 FM 
1900 AM 
3500 AM 
7900 FM 
1500 AM 
1100 AM 
1780 AM 
5900 FM 
9500 AM 

39500 FM 
37500 FM 
31500 AM 
39500 AM 
:33100 AM 
37900 AM 
37900 AM 
37500 FM 
:39380 FM 
31100 FM 
:13940 FM 
31500 FM 
710(1 AM 
7101) AM 
1780 AM 
7900 AM 
1780 AM 
3940 AM 
7900 AM 
5900 FM 
7900 AM 
3940 AM 
33940 FM 
37500 FM 
33500 AM 
33940 AM 
33940 FM 
31100 AM 
37100 FM 
9500 AM 
5900 AM 
5900 FM 

33500 AM 
33500 AM 
33500 AM 
33100 AM 
37100 AM 
31780 AM 
31780 AM 
35500 FM 
39500 FM 
39500 FM 
33100 AM 
2482 AM 
37780 FM 
31900 FM 
2366 AM 
30580 AM 
30580 FM 
33500 AM 
37900 AM 
2482 AM 
31780 AM 
2474 AM 
30980 FM 
30700 AM 
39380 FM 
37500 FM 
1714 AM 

39900 FM 
39380 FM 
35900 FM 
37900 AM 
2442 AM 
3221) AM 
7900 AM 
1780 AM 
3100 AM 
1100 AM 

33100 AM 
31500 FM 
37900 AM 
30580 FM 
30580 FM 
31780 AM 
37900 FM 
2474 AM 
31780 AM 
39100 FM 
31780 AM 
31100 FM 
39500 FM 
33500 AM 
33100 AM 
37500 FM 
39380 FM 
2442 AM 

:33100 AM 
33940 AM 
33940 FM 
39500 AM 
37780 AM 

RCA 
RCA 

RHODE ISLAND 

Bristol 
Central Falls 
Cranston 

E. Providence 

Newport 

Pawtucket 

Providence 

Wakefield 
Warren 
Warwick 

Wickford 
Woonsocket 

Comp 
Mtr 
Comp 
Link 
Comp 

Hari/ Mtr ( lame 
Comp 
Comp 
Wstg 
Wstg 
RCA WE 
RCA 
Abbt 
Abbt 
Abbt 
Abbt 
Comp 
Comp 
HW 
Mtr 
Link 
Mtr 
Mir 

SOUTH CAROLINA 

WRJQ Anderson 
WCPI) Charleston 
WCMP Columbia 

WMYR Florence 
WQLG Greenville 
WSVQ Greenwood 
WJKE Rock Hill (Co) 
WPRH Rock 11111 

WSSC Spartanburg 

WLAII Sumter 

KAWC 

KRQA 
KVPB 
KQSP 
KNGM 

KBTY 
KQJM 
KQXR 

WRCK 
WFJN 
WBSV 

WPHY 
WRSJ 
WPGZ 

WQTJ 
WPFO 

WPE(' 

W13Y11 
WRHT 

WBTB 
WRLX 

KADR 

RAER 
ICQZW 
KQDH 

KFTX 

KG1111 

KGPJ 

KETB 
KFEA 
KACM 

KGCV 

KNGW 

KGHT 

KPBR 
KNGE 

KGHV 

KRGA 

KVPA 

KRMII 
KQAT 
KHNF 

KPDE 

KGZM 

KRHV 
¡(ROC 
KQAN 
KRLJ 
KADM 

KGCT 
KRPW 

KEIGC 

KQGS 
KHPR 
KHTP 

KHQK 
KHCZ 
KKPD 

Link 
Wstg 
Wstg 
Link 
Link 
RCA 
Mtr 
Mtr 
Wstg 
Mtr 
(Ion 
Coll 
Link 

2442 AM 
37780 AM 

1714 AM 
:39380 AM 
2466 AM 
31780 FM 
1714 AM 

:33220 AM 
1714 AM 

30580 AM 
2466 AM 
39380 AM 
1714 AM 

30580 AM 
116150 AM 
116550 AM 
116950 AM 
117350 AM 

1714 AM 
1714 AM 
2486 AM 
37780 FM 
37100 FM 
39900 FM 
35100 FM 

37500 AM 
2430 AM 
2430 AM 
39380 FM 
37500 FM 

Mir 33100 AM 
:53500 AM 
37780 AM 
2430 AM 

37780 AM 
2430 AM 

Nitr 33220 AM 
33100 FM 

SOUTH DAKOTA 

Aberdeen Dool 
Mtr 

Aberdeen (Co) Mtr 
Huron Coll 
Mitchell Mtr 
Rapid City Comp 

Mtr 
Sioux Falls Mtr 
Watertown Mtr 
Yankton Mtr 

39100 AM 
39100 FM 
39100 FM 
2450 AM 
31500 AM 
2450 AM 
39380 FM 

D&F 33100 AM 
37900 AM 
31500 AM 

TENNESSEE 

Chattanooga t'on RCA 
Chattanooga (CO) Link 
Dyersburg Link WE 

Link 
Elizabethton (Co) Comp 
Jackson Mtr 
Johnson City (lomp 

GE 
Hary 
RCA 
Link 

Memphis RCA WE 
Mtr Link RCA 

Nashville GE 
Nashville (Co) Comp 

Link 
Paris Mtr 
Union City RCA 

'Ce:41'C 

TEXAS 

Abilene Mtr 
Mtr RCA 
Stnc 

Alamo Heights Mtr 
Amarillo Comp 

('omp 
Anahuac romp 

Kaar Link 
Austin Comp 

Comp 
Beaumont Comp 

RCA Link HM 
Mtr Stuc WE 

Beeville (Co) Comp 
131g Spring (Co) Comp 
Big Spring Comp 

Kaar 
Borger Mtr 

Mtr 
13rownwood Comp 

Comp 
Brownsville Comp 

Mtr 
Bryan Coli 
Cleburne Comp 

Mtr 
Corpus Christi Coll 

Mtr 
Corsicana Coron 

Comp 
Dallas WE 

Mtr 
Dallas (Co) Mtr 
Denison Mtr 
Denton Mtr 

Mtr 
Electra Comp 

Conti) 
El Paso Comp 

Comp 
El Paso (Co) comp 
Fiorewille (Co) Comp 
Fort Worth Mtr 
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HIGH- QUALITY REPRODUCTION 
(CONTINUED FROM PAGE 31) 

to, give overall quality equal to that of 
the low-impedance triode. 
The outcome of this work was the A-3U 

amplifier which uses beam power 6L6 or 
6V6 Tubes in the output stage. This unit 
is shown in Fig. 8, with the schematic in 
Fig. 10. 

Early work indicated that the output 
transformer was the limiting factor. 
Therefore. an output transformer was 
designed for very low pitase shift, high 
self-impedance, accurate balance be-
tween windings, low distributed capacity, 
and a high coupling factor to reduce 
leakage. 
Intermodulation and harmonic distor-

tion tests reveal that the A-323 amplifier 
has considerably less distortion with beam 
power tubes than with triodes of similar 
power rating. This decreased distortion 
exists regardless of whether or not feed-
back is used, thereby indicating that feed-
back is not necessary to reduce the dis-
tortion to a tolerable value. The feed-
back in the A-3U amplifier is used for the 
purpose of adjusting the effective output 
impedance to match that of the loud-
speaker. 

Intermodulation curves for this ampli-
fier are shown in Fig. 9. Curve A was ob-
tained from an amplifier using 2A3 triode 
tubes, whereas curve B is for the amplifier 
using beam power tubes. The same quality 
of transformer was used for each test. It 
will be observed that with the beam power 
tubes there was very low initial intermodu-
lation distortion as compared to that ob-
tained with the triodes. These curves 
represent the average of six pairs of tubes 
in each amplifier, so that they may be 
considered as average conditions with 
respect to the selection of tubes. 
The intermodulation test frequencies 

were 60 cycles transmitted simultaneously 
with 1000 cycles, 12 db below the 60-cycle 
amplitude. The test is therefore repre-
sentative of the 60-cycle distortion of the 
amplifier. 

This amplifier has a gain of 104 db with 
an input impedance of 500,000 ohms. A 
selector switch is provided so that the 
amplifier can be switched to either the 
high gain position, Input No. 1, or to low 
gain, Input No. 2, which removes the first 
stage. On the low-gain setting, the ampli-
fier has a gain of 74 db. An input trans-
former is also available which is tapped 
to work from 30-, 250-, or 500-ohm 
sources. This transformer has a 90 db 
shield so that, in the region of strong 
magnetic fields, shield will eliminate noise 
pickup. 
The first stage has a 6SJ7 tube, pentode 

connected. The second stage has a 6SJ7 
tube, pentode connected, driving a phase 
inverter of the cathodyne type, using a 
68.17 tube, triode connected. This inverter 
is capable of suppl. ing 30 volts of driver 

(CONCLUDED ON PAGE 59) 

FEATURING PRECISION PRODUCTION 

WITH TRUE ECONOMY... 
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Competent laboratory and sales engineering facilities are avail-
able NOW to meet your most exacting transformer specifications. 
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STANDA RD TRANSFORMER CORPORATION 

1500 NORTH HA.STID SHEET CHICAGO 22, HAIN° S 
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HIGH- QUALITY REPRODUCTION 
(CONTINUED FROM PAGE ST) 

power to the last stage. Excellent balance 
over a long period of time is obtained 
with this type inverter. The output hum 
level is 30 db below the 0.001-watt refer-
ence in the high gain position, and 38 db 
in the low-gain position. 

It is customary for manufacturers to 
rate the frequency range of their ampli-
fiers %\ It 111)16 regard to maximum power 
capacity. This practice implies that an 
amplifier will have its rated frequency 
range up to its rated power. In virtually 
all cases, it will be found that the rated 
frequency range can only be obtained at 
sonic power output 6 to 10 db below the 
maximum power specified. 
The frequency characteristics of the 

A-323 amplifier under two separate 
conditions are shown on Fig. 11. It will be 
noted that the lower curve is approxi-
mately 60 elb below the upper curve. 
Since these curves are identical, it is ob-
vious that the amplifier, and umrticularly 
the output transformer. are capable of 
operating over a 60-db range with no 
change in frequency characteristics. Usu-
ally, output tremsformers will have con-
siderably less bass resimuse at low levels 
because of the decreased inductance for 
low current values. 

If this amplifier is compared directly 
with another amplifier not meeting the 
foregoing specifications, it will be Ob-
served that, Mien driving a high quality 
speaker, the A-323 amplifier, with flat re-
sponse. will have more actual bass energy 
at high levels them the comparison ampli-
fier, even though the latter has been 
provided with considerable bass boost. 
The reason for this difference is due to the 
fact that the usual 15-watt amplifier will 
not develop more than two or three watts 
at the lower frequencies. As a result, no 
amount of boost can conceivably yield 
more bass power. The A-323 amplifier 
will deliver 15 watts at 400 cycles, and 
in the range from 40 to 10,000 cycles the 
output power will vary less than 1 db 
from the 400-cycle value. The output 
power will be flat within 1 db from '20 to 
`20,000 cycles over a 60-db volume range, 
subject to the power capacity stated 
above. The frequency range will be flat 
within 1 db from 20 to 20,000 cycles at 3 
db below the rated power. 

For best results. it is recommended 
that the duplex speaker be used with the 
A-323 amplifier or its equivalent. This 
amplifier has been designed expressly for 
opera I ion Vitlt this long!speaker along Vitli 
its a›mwiated net works. The use of a 
conventional amplifier may result in poor 
overall quality since amplifier distortion 
is readily repro(luced by the loudspeaker. 
Experience has shown that users have 
thought there was something wrong with 
the duplex speaker only to find out later 
that the cause was due to distortion in the 
amplifier. radio set or phonograph pickup. 

Illustrated is Motoro-
la's newest contribution 
to this field—the Mod-
el FSTRU-250-BR 250-
watt Central Station 
Transmitter - Receiver 
Unit, designed for the 
newly-established 152-
162 mc. band. 

• • • 

That all Motorola Police and Public Utility 

equipment uses ANDREW Coaxial Cable is in-

dicative of Motorola's confidence in ANDREW 

engineering and manufacturing skill. The 

ANDREW Company is a pioneer in the manu-

facture of coaxial cable and accessories. 

POLICE USE -.Weep& 

Eighty percent of all FM Police radio equip-

ment in use today is Motorola. This includes 

a roster of 35 state police systems and many 

thousands of city and county systems through-

out the United States. 

WRITE FOR 

NDREW CATALOGUE 

TODAY 

January 1946 — formerly FM ltAmo-ELEcTRoNws 59 



TELEVISION & 
RADIO CORP(4. 

In its multiplicity of wiring problems the many 
new and precious features of Surco SpiroIon Keyed 
Insulation, with the widest range of identification 
in all sizes and lengths, is proving invaluable to 
Farnsworth Television & Radio Corp. of Fort Wayne, 
Ind. The ease with which this new insulated wire 
can be used in small compact areas or in large 
or intricate installations found instantaneous favor 
with this famous concern which is taking full advan-
tage of Spiralon's diverse uses. 

SpiroIon is non-inflammable, non-fogging, non-
corrosive, yet flexible and tough; and highly resistant 
to oils, dilute acids and alkalies to prove ideal for 
wiring under any and all conditions. Identification 
stripes are easily seen even on diameters as small 
as .025. The absence of all pigment fully preserves 
every electrical property, increases insulating resist-
ance and allows for greater voltage. 

With a Nylon jacket added — resistant to high 
heat and low temperatures — Spiralon further pro-
tects all electrical properties, reduces creepage while 
soldering terminals, offers a higher rupture point 
than braids and lacquers, checks deterioration, fungi 
attack, voids and pin holes. 

SHIELDED WIRE • VINYL RESIN SHEETING • HIGH 

FREQUENCY WIRE and CABLE • INSULATING 
TAPE • INSULATING TUBING 

Address Dept. R 

84 Purchase St., Boston 10, Mass. 

April 1st 
Closing date for advertising 
in the first edition of the 

FM RADIO 
HANDBOOK 

A limited number of advertising pages will be carried in the 
FM RADIO HANDBOOK. Far-above average results will be 
obtained by manufacturers of high- quality broadcast trans-
mitters and receivers, communications equipment, amplifiers 
and speakers, test and measuring instruments, components, 
and high-frequency insulating materials. 

With all AM services limited by lack of frequencies, the great 
postwar expansion in both broadcasting and communications 
lies in the FM field. 

Moreover, the high standards set by the FCC for FM broad-
cast performance calls for equipment, components, and 
measuring instruments of the highest quality. This is equally 
true of FM emergency and communication services, where a 
premium is set on dependability. 

For five years, engineers, executives, designers, operators, 
servicemen and buyers have asked us to publish a complete 
handbook on FM broadcast transmitters, home receivers, 
communications equipment, antennas, and related reference 
data. 

Now, such a volume, the FM RADIO HANDBOOK, is in its 
final stage of publication. Planned to set a new standard of 
format for reference handbooks, it will contain over 200 
large pages, 81/2  by 11 1/2  ins., elaborately illustrated and 
handsomely printed. 

Advertising space available in full-page units 7 by 10 ins., 
at the following rates: 

1 Page $200 4- Page Section $720 

2 Facing Pages $380 Red, extra per pcge $ 50 

NOTE: The sale of 10,000 copies is guaranteed, with a 
bonus of 5,000 additional copies without extra charge to 
advertisers. 

Sale of the HANDBOOK will be promoted by the largest 
advertising campaign ever used for any radio book, with 
full-page space in engineering and trade papers in all fields 
concerned with FM broadcasting, home receivers, and 
communications. 

• • • 

PLEASE MAKE YOUR SPACE RESERVATION 

WITHOUT DELAY. FORMS CLOSE APRIL ist 

FM AND TELEVISION 
511 Fifth Avenue New York 17, N. Y. 
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152-162 Mc 2 WAY RADIOTELEPHONE EQUIPMENT 

Pusn-rull Final Amplifier 

RADAR RESEARCH 
Makes This Advance Possible! 

When the F. C. C. established the 152-162 inc. band for emergency communica-
tions. Motorola engineers were more than ready to design a new line of equipment 
for these frequencies. Motorola superiority had been established to the point where, 
during the past five years, 80% of all Police equipment installed was MOTOROLA. 
The experience of Motorola engineers had been augmented by five years of manu-
facturing equipment for the armed forces. Most important of all was the experience 
gained through the design and manufacture of RADAR equipment. 

Motorola's extensive RADAR development and productive activity is reflected 
in the new line of 152-162 mc. equipment. The use of cavities, lines and microwave 
techniques provide exceptional performance and trouble-free service in the new bands. 

The new 152-162 mc. equipment has been field-tested and proved before being 
released. Recently, field tests were conducted at the Motorola factory before a group 
of APCO members. The tests included comparison of 250-watts 162 inc. and 30-40 
mc. equipment using a 150-ft. tower for antenna support. The Central Station 
power was reduced to 15 watts. Two cars using 15-watt transmitters were cruised 
over a radius of 20 miles including areas like the loop, lower level of Wacker Drive 
and Lake Shore Drive with tall buildings between the cars and Central Station, in 
addition to the normal territory encountered in a large city. Solid 2-way coverage 
with marvelous fidelity and very high signal-to noise ratio was reported. Compari-
son with 30-40 mc. over the same area showed marked superiority of 162 mc 

4 Motorola proudly announces its 152-162 mc. equipmert with the Model FS-RU-250-BR 250-watt Central Station Trarsmitter- Receiver unit. 

Check These Advantages of 
the Motorola 
FSTRU-250-BR: 

1—Maximum Stability. 
2—Power Output Rating for Con-

t.nuous Operation. 
3—Racar-type Cavity Tuning and 

Control Circuits. 
4—Temperature-fixed Crystals. 
5—Adequate Safety Factor. 
6—Simple in Design and Adjustment. 
7—Forced Draft Ventilation from 

Internal Blower. 

Additional features of the 
Motorola 152-162 mc. 

Mobile Equipment: 

1—Minimum Number of Tube Types. 
2—Exceptionally Lo-Stand-by Drain. 
3—Sensitivity Approaching Theoreti-

cal Maximum. 
4—Selective Calling. 
5—Selective Squelch. 
6—Radio Relay Circuit Connections. 
7—New Car Top Antenna. 
8—Temperature-Drift Compensated 

Circuits. 

mun MFG. CORPORATION • CHICAGO 51 COMMUNICATIONS AND ELECTRONICS DIVISION 

F- M & A-M HOME RADIO • AUTO RADIO • AUTOMATIC PHONOGRAPHS • TELEVISION • " HANDIE TALKIES" • POLICE RADIO • RADAR 

January 1946-4 ormerly HA. o ELEcTRoN Ics 61 



1 KW AND 3 KW 

FEDERAL FM BROADCAST 

TRANSMITTERS 

A Complete FM Package by Federal 

— from Microphone to Antenna. 

if "rise for brochure "Complete 
I' Al ...by Federal- descriptite 
of Federal's complete F A1 
Radio Broadcast Equipment 

from microphone to antenna. 

Federal Telephone and Radio Corporation 
Export Distributor: 

International Standard Elect-ic Corporatior. 
Newark I, N. J. 
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TEmPERATUR ESTA111110 

It's a mark 

in any equipment when the fr 

source is a BLILEY CRYSTAL 
Anyone familiar with radio fre-
quency applications knows that 
the name Bliley on a crystal means 
original engineering for a specific 
job. True—Bliley builds crystals 
by the million—but Bliley crafts-
manship was never gained through 

mass production. 
Fifteen years of interpreting the 

needs of communications engi-
neers, personalized attention to 
their individual problems, has 
provided the engineering back-
ground and experience that has 

made possible consistent quality 

production. 
In the current line of Bliley 

Crystals all that proved good in 
wartime models has been retained, 
with important refinements for 

peacetime applications. New 
types have been added—more are 
on the way. 
Make it a habit to consult Bliley 

engineers on all of your frequency 
control problems. You will benefit 
from this mark of quality in your 

equipment. 

«ea 
CRYS7ALS 

BLILEY ELECTRIC COMPANY • UNION S TAT I ON 

quality 

ency 

eat« 
CRYSTAL 

SOUS L' AMPS MO 

ALUMS ILICTRIe•M'OMPANY, ERIE, PA. 

TYPE TC91—This new Temperature Stabi• 

lizei is just one of many products described 

in a new Bliley bulletin. Write for your copy. 

Ask for bulletin FM- 27 

BUILDING, ERIE, PENNSYLVANIA 
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THESE GLASS TUBES HAVE A RULE 

AGAINST LETTING THE OUTSIDE I 

THE point is—they're metallized at each end with 
the famous Corning process that makes a per-

manent bond between the glass and metal. This means 
these tubes for resistors, capacitors, etc. can be 
soldered into place to form a permanent hermetic seal. 
No dust, moisture, or corrosive atmosphere can get in. 

Besides, these are pretty tough babies. They have two 
to three times the strength of ordinary glass. Assem-
bled with heavy metal end caps, they will withstand 
thermal shock up to 275°C.—spot heat to ice water. 
Their electrical properties are good, too, with high 
surface and volume resistivity. They're no Johnny-

3 

come-lately's either. Millions have been mad and used 
successfully. 20 standard sizes from •)" x " to I! 4 " 
X 10" can be mass-produced for immediate hipment. 

If metallized glass can improve your produ through 
hermetic seals or faster assembly, Corning can help 
you. Look at the Corning Electronic Produ ts below. 
If something like these are what you have be n looking 
for, write, wire or phone The Electronic Sal s Depart-
ment, 14' - 1, Technical Products Division Corning 
Glass Works, Corning, New York. We'll ha an engi-
neer at your doorstep in nothing flat rea to help 
you work out your problem. 

NOTE—The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metalli ing 

Process. Can be soldered into place to form true and permanent hermetic seals. Impervious to dust, moisture and corro 

Meta lized Tubes for 
resistors, capacitors, 
etc. 20 standard sizes 

x 2" to V.," x 10". 
Mass-produced for 
immediate shipment. 

Metallized Bushings. 
Tubes in 10 standard 
sizes, x ne to r 
47:‘," in mass pro-

duction for immedi-
ate shipment. 

CORNING 
 Means  

Research in Glass 
..PYREX" 

64 

Headers — The best 
way to get a large 
number of leads in a 
small space for as-
sembly in one oper-
ation. 

C  

Eyelet Terminals — 
Single or multiple 
eyelets permit design 
flexibility. Standard 
items readily avail-
able in quantity. 

Coil Forms -- Grooved 
for os dmary fre-
quencies—metallized 
for high frequencies. 
In various designs 
and mountings. 

Electronic °lasso/are 

VYCOR Brand cylin-
ders very low loss 
characteristics. 
Stands thermal 
shock up to 900`C. 
Can be metallized 

ICOR" and —t:( 1E \ 1 NG" are registered trade-marks and nobility rounalariure h., t °roan, 1.1" or/si, Corning, N. Y. ElFM AND T LEvtsioN 



Greater Maximum Rang 

FM AND TELEVISION RECEPTION IS STRONGER AND CLEARER 

with AMPHEINIOL antennas 

.------
Aí.tance from the transmitter increases, 

ntennas of the highest efficiency are es-

sential. Amphenol's FM and Television 

Antenn • --------te;Àmáire•e--41te 

ost satisfeCtory, noise-free reception in— 

zones -of low signal strength. 

/Note the manpeiAñip1íenoUea-

tures of the antennas ... high strength, 
lightwe t seamless luminum 

Amphencil nidenn 
Equipment Nickell. 
• 407-114 Dipole 
(88106 Mc 
• 107404 As 
Feet Amphe 
Twin- cad 
• 107-1 3 Dipole 
tor Arr. —(88-10 
• 107-10 As Abo 
Feet Am • henol 
Twin-Lea 
• 107-109 R 
Bien Kit—(8 
. 107 - 110 Eat 
Bracket (When 
Side Mounting) 

e wit 
0 oh 

ector CC)13Ve r-
06 Mc) 

Mounting 
ired for 

elem s—durable molded bake le insu-

lator — rugged steel mast and càl\mium 

plated fittingaThese factors, coupledith 

Am phenol engineering and precis4.n 

orkmanship, result' in long life, durabi 

performan 

AMERI N NOLIC ORPORATION 
hicago 0, flhiois 

n Canada • mpheno imiled • Toronto 

AMPHEN L FM ANTE NAS P VIDE 

igh gain assures bette reception. 
• rectionat array elimi ates interferi 
s 
• I prov reception in t e FM bands. 
• Swivel fe re on mount ng bracket and 

ast head ermits pol rization adjust-
ent in tw p nes. 

• wivel fe turc • mou 
ows insta lation o» pea 

,flat roof. wo moun •ng 
mended or side mo 
nnovat • n in parallel 
• n li e for antenn 
ne jo . 

• Exp ded view of al part on directio 
she cilitates ea , prop r assembl 

//  

--elf. F. Cables and Connectors • Conduit • Fittings 
/ 
' Connectors (A-N, U. H. F., British) • Cable Assemblies 

Radio Parts • Antennas • Plastics ;or Industry 

ting bracket al-
roof as well as 

brackets recom-
ng installation. 
w-loss transmis-

receiver con-
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FROM THE BuoLDERs OF FINCH FACSI ILE 

r 

redi6/-e" 

new FINCH ROCKET* 

FM Antenna 

The Rocket* Antenna designed by Andrew A ford 

and built by Finch Telecommunications Inc., for 

FM and Facsimile station WGHF New York, is now 

inexpensively available for all FM stations on the 

new high-frequency assignments. 

Simple, tugged, uncritical with the seal end 

insulator protected from the elements. Omni-

directional coverage. Pure horizontal polariza-

tion. A single unit has a substantial gain over a 

comparative half wave; several antennas may 

be stacked to obtain still higher gain. 

Constructed promptly to order at reasonable 

cost. Write or call for particulars. 

"Trade Name - Rocket Antenna as installed for New York's 

new FM and FAX Broadcasting station WGHF, 10 E. 40th St. 

•quomiIN 
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GROUPED about the wide y accicimed Two-million-Volt 

Precision X-ray TuEe are cther Machlett tubes for medical, 

industrial and radio purposes. In each of these tubes are incor-

porated the inherert skills employed by Machlett in 

the development of this Lnique tube. They are your 

assurance of long life, ruggedness 

and dependability ttn wha-ever field 

they are used. Machlett Loboratories, 

Inc., Springdale, Connecticut. 

APPLIES TO RADIO AND INDUSTRIAL USES 

ITS YEARS OF ELECTRON-TUBE EXPERIENCE 
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Finer in Performance AND NOW — Smarter in Appearance with 

INTERCHANGEABLE COLORED FLANGES 
ROUND OR SQUARE... AT NO EXTRA CHARGE 

e•q, 

Marion Glass-to-Metal Truly Hermetically Sealed 
2Y2" and 31/2" Electrical Indicating Instruments 
Smart styling, sleek lines, more color are invading the radio and electronic industry....bulky 

packaging and drab blacks and grays are no longer in step with the times.., appearance 

now takes equal rank with performance in consumer demand. 

Sensing this important trend, we here at Marion present a "beauty treatment." for radio and 

electronic equipment in our new and attractive interchangeable colored flanges. There are 12 

different iridescent shades, including- blue, red, green, silver, gold and others—in both round 
and square shapes. 

Manufacturers who specify Marion hermetically sealed instruments will find that the eye-
appeal of these new flanges will give added sales value to their products. Amateur radio 

operators and experimenters will especially welcome the idea because the interchangeability 

feature will help reduce instrument costs by permitting universal application of Marion 
-hermetics" when building or modernizing their equipment. 

Marion "hermetics- sell for no more than most competitive unsealed 
instruments ... and they're being delivered in ever-increasing quantities. 
Write for our 12 - page brochure. 

(Y) 
MARION ELECTRIICAL INSTRUMENT CO. 

MANCHESTER, NEW HAMPSHIRE 

EI/ORT DIVIi104 4SEI BROADWAY • NEW YORK 13 NY USA 

C•ALE ADDRESS. MORHANEX 
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NOTICE TO 
Engineers, Purchasing Agents, Experimenters, Amateurs 

There's only one 

RADIO'S 

CONTAINS 

Electronic Devices 

AnteInas 

Photoelectric Units 

Test Equipment 

Recording Devices 

Switches, Plugs 

Coils Relays 

Transmitting & 

Receiving Tubes 

Transmitters 

P.A. Equipment 

Transformers 

Controls, Condensers 

Insulators 

and many thousands of 

other items 

MASTER 
The only offidal 

Radio and Electronic 

equipment source-book 

RADIO'S M ASTER tells you: 

the product does, Its specifica-
tions, comparable and com-
peting items ... Thousands of 
illustrations . . . Data covers 
90% of all products in the in-
dustry, each item indexed and 
cross indexed. 

whio. 
makes it. Directory of manu-
facturers alphabetically listed, 
with page numbers for instant 
reference. 

You'll find it FASTER in 

q,é6tax ese" 
Prices on thousands of items, 
all clearly catalogued for easy 
buying. 

ivitene 
you can get it. Your nearest 
sources that can supply your 
radio and electronic require-
ments. Saves time ... Elimi-
nates bulky files. 

RADIO'S MASTER $45° 
.55.00 ouisicir of U S A. 

UNITED CATALOG PUBLISHERS !NC . 
106 Lafayette St. o New York 13, N.Y. 
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STANDARD SIGNAL GENERATOR Model 80 

SPECIFICATIONS. 

CARRIER FREQUENCY RANGE: 2 to 400 megacycles. 

OUTPUT: 0.1 to 100,000 microvolts. 50 ohms output impedance. 

MODULATION: A M 0 to 30% at 400 or 1000 cycles internal. 
Jack for external audio modulation. 
Video modulation jack for connection of external pulse generator. 

POWER SUPPLY: 117 volts, 50-60 cycles. 

DIMENSIONS: Width 19", Height 1034", Depth 91/2 ". 

WEIGHT: Approximately 35 lbs. PRICE—$465.00 f.o.b. Boonton. 

Suitable connection cables and matching pads can be supplied on order. 

MEASUREMENTS CORPORATION 

BOONTON 

ZOPHAR 
WAXES 

COMPOUNDS 

EMULSIONS 

Zophar Mulls, Inc. has been 

known ;or its dependable 

service and uniformity of 

product since 1846. 

ZOPHAR MILLS, INC. 
ES TABLISH ED 1 3 4 6 

122 26th St., Brooklyn, N. Y. 

NEW JERSEY 

CARIER DYNAMOTORS 
giepreae A, Wive/ .9-emmua 
c-eeereue,u;wedu reef j,ne.Aet" 

THOU DS of Cart 

faithfully providing dependable, e - 

dent serv,ce communications 

equipment all over the globe. Send 

today fon the latest catalogue of 

Dynamotors, Converters, Permanent 

Magnet Hand Generators, and Mag-

motors. 

arter Motor Co•i 

MILl:A1.1-.11..1\ Y. CABLE: GENEMOTOR 

CARIElt. well known name in radio fur over twenty Ye.. 

WHAT'S NEW THIS MONTH 
(CONTINUED FROM RAGE 4) 

any part of it, is made available for FM 
broadcasting in addition to the band 88 
to 108 megacycles. 

Licensees of FM or television stations, 
manufacturers of FM equipment, and 
other interested persons may participate 
in said hearing. Persons desiring to partici-
pate should file an appearance with the 
Commission no later than January 14, 
1946, stating the name or names of the 
witnesses who will appear, the subject 
matter concerning which they will testify, 
and the length of time they will need for 
I heir testimony. 

(Signed) T. J. SLOWIE 
Secretary 

Commenting on the FCC's action, 
Comdr. McDonald said: " The order is 
based on newly developed, factual data 
which were not before the Commission 
in its FM hearings of the past year. Nor 
were these data before the Commission 

Aline, 1945, when it issued the decision 
placing FM in the 100-mc. band. 
"As there had been little broadcasting 

experience in the 100-nic, band, the FCC, 
in May, 194.5, requested Zenith Radio 
Corporation to co6perate with the Com-
mission by making extensive comparative 
tests of the 50- and 100-me. I ands in the 
midwest, for comparison wit h similar east-
ern tests being conducted sitnultaneously 
by the Commission between New York 
and Andalusia, l'a. This we di( I at an elab-
orate testing and calibrating station 
which we set up at Deerfield. Ill. We made 
our test in conjunction with The Mil-
waukee Journal's transmitting station, on 
both the 50- and 100-mc. bands. 
"The full and complete findings of these 

actual tests were not reported to the Fed-
eral Communications Commission until 
Friday. December e, 1945. 
"The findings indicate that FM trans-

mitters operating in the 100-me, band, 
while rendering good service to a limited 
area, will satisfactorily cover only 40% 
of the area which could be covered by a 
similar transmitter of identical power in 
the 50-mc. band. This means that the ma-
jority of the rural population of the United 
States would be deprived of static-free 
FM service if FM were confined exclu-
sively to 100 mc. 

"Favorable action on our petition will 
not only give FM service to rural areas, 
but will also preserve the large investment 
the public already has in receivers that 
function only in the 50-me. band. It will 
also provide forty additional channels 
which can accommodate from 500 to 
1,000 additional FM stations. The Com-
mission already has more applications for 
FM stations than it has frequencies in 
the upper band. 
"In congested area No. 1, extending 

from northern Massachusetts to Wash-
(CONTINUED ON PAGE 71) 
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WHAT'S NEW THIS MONTH 
(CONTINUED FROM PAGE 70) 

ington, D.C.. there exist conflicting prob-
lems which do not prevail in the balance 
of the United States. Community tele-
vision stations, having a radius of eight 
miles, IIlay < lesire to operate in this geo-
graphical area although, so far as we 
know, there are at present no applications 
on file for such permits. Therefore, 54)1114. 
exceptions in the No. 1 area. by which 
community television could be accom-
modated, may be necessary. -

In our April. 1943 issue. we said of 
Chairman Porter: " FCC Chairman Paul 
A. Porter will be remembered as the man 
under whose administration the Commis-
sion arrived at the right - or wrong — 
answer On FM frequencies. The wisdom or 
error in the final decision will event ually 
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 kin )\ this. it is 
certain that he will search the records 
diligently to find the truth.-

When, on June 27, 1943, the final al 
lm-at ions for 42 to 108 me. were an 
nounced. the ('oui in made thro. 
mistakes. These were: 1) limiting tin 
service range of FM broadcasting to lis 
tellers in population centers. 2) limiting 
FM to single-market coverage, thereby 
putting FM at a competitive disadvan 
tage with respect to AM stations selling 
multi-market coverage, and 3) limiting 
the munber of stations within range of 
radio listeners to the extent that, in a 
great part of the United States, they will 
have service from fewer stations than 
there are networks. thus precluding th, 
organization of new nets for the purpos, 
of providing high-fidelity programs. 
What the Commissioners failed to real 

ize at that time was that scientific prog-
ress cannot serve public interest, con-
venience, and necessity with full effec-
tiveness if it is beset by arbitrary and 
art i rcial limitations. 
Chairman Porter is to be congratulated 

on his open-minded attitude in reconsid-
ering the matter of lower-band FM. He 
took up the ext roquely difficult and delicate 
problem of FM allocations as unfinished 
business initiated by his predecessor. 
James Lawrence Fly. Few Government 
officials have been confronted with situa-
tions in which scientific testimony could 
be so effectively biased in the service of 
established interests. To make matters 
still more difficult, it was necessary for th, 
FCC to reach a decision at a time when 
those who strove honestly to present th)• 
facts could not demonstrate their conteii 
tions, nor could the opposition be dial 
lenged to prove its statements. 

Furthermore, as one of the engineering 
consultants remarked recently, " The FM 
group did not have a spellbinder like Paul 

(CONCLUDED ON PAGE 72) 

I You Can Train Now 

To Step Ahead of Competition 
into a Good-Paying Radio Job 
— or face the facts of being left behind because you 
lack the understanding of new electronic techniques 

CREI practical home-study training in Radio 
Electronics Engineering equips you with the abilit 
to go after — and get — a better-paying, secure 
radio job. 

No matter what your past radio-electronics 
experience lias been, no matter what your training, 
yon must start anew to add to your store of radio-
electronics knowledge. Yon must keep pace with the 
new developments and ahead of competition if von 
expect to get ahead in this nez  world of radii 
electronics — or even maintain your present posi 
tion in the field. 

In the CREI proved course of home-study training, 
you learn not only how . . . but why! Easy- to 
read-and-understand lessons are provided you well 
in advance, and each student has his personal in-
structor who corrects, criticizes and offers sugges 
tions on each lesson examination. This is the suc-
cessful CREI training for which thousands of pro 
fessional radiomen have enrolled since 1927. 

Your ability to solve tough problems on paper and 
then follow-up with the necessary mechanical oper-
ation, is a true indication that you have the con-
fidence born of knowledge . . . confidence in 
your ability to get and hold an important job with 
a secure, promising future. These jobs are available 
for radiomen with the necessary modern technical 
training. Investigate CREI home-study training 
. . . and prepare now for security and happiness in 
the years to come! 

WRITE FOR 

FREE 36-PACE 

BOOKLET 

"Your Opportunity 

in the New World 

of Electronics" 

If you have had plo-
fessional or amateur 
radio experience and 
want to make more 
money, lei us prove 
ro you we have some-
thing you need to 
qualify for a beter 
radio job. To help us 
intelligently answer 
your inquiry — 
PLEASE STATE 
BRIEFLY YOUR 
BACKGROUND 
OF EXPERIENCE, 
EDUCATION AND 
PRESENT POSI-
TION. 

CAPITOL RADIO ENGINEERING INSTITUTE 
HOME STUDY COURSES IN PRACTICAL RADIO-ELECTRONICS 

ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT 

Dept. F-1, 3224-16th Street, N. W., Washington 10, D. C. 
Contractors to U. S. Nary — U. S. Coast Guard — Canadian Broadcaiting Ccrp. 

Producers of Well- trained Technical Radiomen for Indudry 

Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS 
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WHAT'S NEW THIS MONTH 

B. R. C. instruments 
are designed and 

manufactured to giN e 

accurate and precise 

direct reading mea-

surements with sim-

plicity of operation. 

Eft METER 
TYPE 160-. 

A Standard for -y-• .Nleasurements with a repu-
tation for accurate and dependable service, lias a 
Frequency Range of 50 kc to 75 me which may be 
extended with external oscillator down to 1 ke. 

BOONTO cliA.D10 
Ôteer BOONTON, N. J. 

DESIGNERS AND MANUFACTURERS OF THE '0* METER OX- CHECKER .. FREQUENCY MODULATED SIGNAL 

GENERATOR . BEAT FREQUENCY GENERATOR AND OTHER DIRECT READING TEST INSTRUMENTS 

,zo-et` Zet Setjetee 

hA lt REFLECTO 
OR TELEVISION, 

ELECTRONIC, OPTICAL, 
and SCIENTIFIC APPARATUS 
Front or Rear Surace Mirrors and Re-

fie:tors mode to your specIfications. 

Closest opticcl and dime wonol toler-

ances observed. 

• EXCEPTIONAL RERECTWITY 

• WILL NOT TARNISH 

• OPAQUE OR SEMI•TRANSPARENT 

• HEAT RESISTANT 

• PROMPT SERVICE 

We invite your inquiries. Samples and 
quotations will be submitted promptly. 

Let Zenith help solve your Mirror and Reflector problems! 

ZEN ITH OPTICAL LABORATORY 
SPECIALISTS !N 

VACUUM DEPOSITION 
OPIKM 

LAB, 

123 WEST 64th STREET 
NEW YORK 23, N. Y. 

(CONTINUED FROM PAGE 71) 

liesten. Engineers just. don't know how to 
think and talk that way." 
We cannot hazard a guess at this time 

as to the final outcome, but it seems cer-
tain that the right answer will be found 
without any extensive delay. At least we 
do believe that the network stations 
which seized upon the AFM edict as an 
excuse to close down their low-band FM 
transmit ters are going into a wild scramble 
to get Inick on the air in order to keep 
t heir old frequencies. 

2 in this issue, we have presented an 
analysis of the FCC's tentative allo-

cation pattern for FM broailcasting which 
is being used as a basis for allocating 
Metropolitan and Rural channels. 
The first part is the FCC list of fre-

quencies for each city. In addition, we 
have broken down that list, in the second 
part, to show what cities are to share each 
channel. 
The FCC's plan was worked out on the 

assumption of effective radiated power of 
9.0 kw. and an antenna height of 500 ft. 
above average terrain. Separation of co-

channel stations varies from that required 
by ground-wave interference, principally 
in eastern U.S.. to separation required for 
freedom from tropospheric interference 

of the time or less, principally in 
western areas. 
We have not yet obtained any comment 

from outside propagation experts on this 
plan, but there will be such information 
in our report of the January 18th hearing, 
next month. The announcement of the 
plan carried the statement that: " The 
Commission wishes to emphasize that t his 
allocation pattern is tentative only, t hat 
the channels listed for particular cities 
(and their areas) will not be followed in a 
hard and fast manner, and that departures 
will made from the plan wherever it is 
found desirable or necessary to do so." 

Milton B. Sleeper 

(CONTINUED FROM PAGE 45) 

telephone service on inter-city routes are 
extensions of plans announced previously 
for urban mobile service. Substantial 
progress has been made already in the 
program for establishing radiotelephone 
stations in several cities to provide com-
munications to vehicles, including trucks. 
ears, and boats. To date, FCC approval 
has been obtained for experimental in-
stallations at Boston, Baltimore, Wash-
ington, New York, Newark. Philadelphia, 
Pittsburgh, Detroit. Atlanta, New Or-
leans, Cleveland. Cincinnati. Miami. 
Memphis. Chicago. Mik aukee, Green 

Bay, Indianapolis, St. Louis and Houston. 
Equipment is being manufactured, and it 
is expected that service will begin at some 
of the cities within a few months. Applica-
tions have been filed or are under prepara-
tion for stations in thirty-two other cities. 
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NUMBER TWO OF A SERI 

DC means SC . . 

Selenium Conversion and 

Selenium Control. SC 

Type - 1‹.- Selenium Recti-

fier is especially designed 

to pass the 100-hour salt 

spray test at SO Centi-

grade. Again proving that 

DC means SC.. Selenium 

Conversion and Selenium 

Control. If you use DC 

. get the facts on SC. 

SEND FOR 

BULLETIN 

ES 

SELENIUM CORPORATION 
of AMERICA 

1719 WEST PICO BOULEVARD 

LOS ANGELES 1S, CALIFORNIA 
• 

IXPORT DIVISION: TRAZAR • HANSEN 

.701 ...... 44.6 • IMANICISCO. .LII0121e. 

IN CANADA WILK LTD., TORONTO 13, ONTARIO. CANADA 

A GUS REPORT ON FM 
(CONTINUED FROM PAGE 21) 

There were occasions when conditions 
called for top speed, and pin-point ac-
curacy on the part of the guns had to be 
matched by perfect clarity on the part of 
the radios, for the speed of radio com-
munication could be vitiated by garbled 
messages. A well-timed manoeuvre could 
be upset by delayed information, and a 
nicely-planned attack could collapse into 
a rout. I remember a day when our bat-
talion flirted with disaster and as saved 
by the perfect functioning of our PM 
equipment. 
One of the tricks used by the Army was 

to convert an ordinary Infantry battalion 
into a task force. A task force was a basic 
combat team, such as a battalion, to 
which artillery, tanks, and tank destroy-
ers were temporarily attached. On this 
day we had planned an ext remely delicate 
operation by which the battalion was to 
become a task force in the middle of a 
fight. An infantry company was to jump 
off into the attack and then, at the crucial 
moment, a platoon of tanks was to swing 
into action, trapping and crushing the 
enemy between the two forces. 
There was one weak spot in the plan. 

The tanks were to enter our sector from 
an entirely different area of command, ail - 
other division in fact, and only when they 
crossed an imaginary line were they to 
turn on their radios. Tanks do not ordi-
narily carry SCR-300's, so the sets were 
tied to their turrets, and operated from 
handsets on long extension cords in the in-
teriors of the tanks. 

Either the company started too soon or 
the tanks were delayed en route. Anyway, 
the attack didn't mesh. The Germans 
were stirred up by the Infantry and were 
getting set to give the GIs a bigger fight 
than they were prepared to handle. 
Whereupon the tanks rolled up to the im-
aginary line and, seeing the Germans, 
opened fire. Now a shell from a 76 mm. 
gun hits very hard on a target. In fact, it 
will go through a target. The tanks were 
shooting into the Germans all right; but 
they were also shooting through them, 
and the shells were landing in the middle 
of our Infantry company. 

Result: the Infantry was pinned down 
by the fire from the tanks and could not 
do anything about it, while the tanks ha( I 
knocked out their own Infantry support, 
and without Infantry support they are 
pretty helpless. To make matters worse, 
the company could not tell who was 
throwing the heavy stuff and called for in-
formation and help, plenty of both, and in 
a hurry. In turn, the tanks could not see 
the company and. hearing the frantic calls 
for help over the radios, got a little nerv-
ous. -themselves, because tankers do not 
like' heavy stuff either. 
The battalion CO, on a hill overlooking 

the whole scene, watched his beautiful 
(CONTINUED ON PAGE 74) 

TOP QUALITY AT LOW COST 
DRAKE patents plus modern high 
speed methods and machinery go a 
long way toward achieving the tradi-
tional excellence and economy of our 
products. It should pay you in better 
performance and lower costs to specify 
DRAKE for all of the Socket and 
Jewel Light Assemblies you need. Ask 
for prices and the newest Drake 
Catalog. 
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Radio 
Headquarters 
for 25 
years 

We ship at once— parts, 
equipment, whatever you need! 
This house began its career almost as 
early as Broadcasting itself! Today, 25 
years later, we're the world's largest radio 
supply house with a constant stock of well 
over 10,000 parts! Just tell us what you 
need and we'll ship it! 

Standard Lines: National, Hammarlund, 
R.C.A., Hal I icrafters, Bud, Cardwell, Bliley, 
and all the others you know so well! 

e(#) SUPERSPEED SERVICE Orders 
skipped out same day received. 

(-4 ENGINEERING SERVICE If your 
engineering problem requires 
special equipment, we'll make it. 

Tr 
WHOEVER YOU ARE... industrial organiza-
tions, la boratories, pu rchasing agents, radio 
dealers and service men, training schools, 
amateur operators and experimenters 
—we'll supply you fast and economically. 

Omr0igrkinectetorsrs;nic 
0  l // r) /. 

twee KGGIO 
the Famous 

11/ire 
"elevision Mc. 

NEW YORK 13 BOSTON NEWARK 

FREE! N-w 0)16 Flyer packed with all the thing.. 
you need right now. Mail coupon below ! 

R. W. T. Dept. HA- 6 
100 AVENUE Of THE AMERICAS, NEW YORK 13 

I want your latest free 1946 Flyer. 

NAME  

ADDRESS 

HAM? E 
ENGINEER? SERVICE MAN? E STUDENT? (I] 

(=ALL LETTERS) 

A GI'S REPORT ON FM 
(CONTINUED FROM PAGE 73) 

plan being wrecked by bad tinting, mis-
understanding, and overly-effective fire. 
Disregarding code words and in the plain-
est Army language, unfit for this publica-
tion, he straightened out the tanks and 
got the Infantry on its feet. In the confu-
sion, more Germans escaped than should 
have. However, we carried the day, al-
though it was not a famous victory. 

In retrospect, that battle has its comic 
aspects, although it was not funny at the 
time. It might have been a tragedy but 
for the SCR-300's on the tanks. Strapped 
on in an all-too-haywire fashion, they 
were rattled around as no laboratory 
shake-table ever shook a radio set. But 
they worked! 
The way our task force could manoeuvre 

under " radio control" was a thing of 
beauty to behold. There was a day when 
there were nineteen SCR-300's in our net, 
as compared with the usual five or six. 
They were carried on operators' backs, 
mounted on jeeps, tanks. and tank de• 
strayers, and every set worked so per-
fectly that the attack was good enough to 
warrant the high praise of being called a 
school solution. A school solution means 
that everything went exactly according to 
plan, as if the affair were a sham battle 
carefully rehearsed for the movies. 

In connection with what I have said 
about the clarity of FM reception, both as 
to speech quality and freedom from in-
terference. I want to emphasize this point: 
Potential combat radiomen were selected 
from those who showed a natural aptitude 
for handling code on CW. The men so 
gifted were given two hundred to four 
hundred hours of code practice and then 
sent forth to battle. But under battle con-
ditions all transmissions were by voice. 
Therefore the air was filled with a great 
variety of accents and inflections which 
created seine startling effects. 

For a while, our regimental net was 
identified by the naines of trees, as Birch, 
Maple. and Pine. It always got a laugh 
when one voice called: " Boich to Boich 
One, ova When Boich was talking to 
an operator glistiliguished for his pure 
Georgia drawl, if reception had been 
garbled with AM static and inter-station 
interference, the result would llave been 
chaos. Almost all of our messages were of 
immediate importance, concerning the 
location of our own troops, disposition of 
the enemy, the kind anti location of weap-
ons he was using, requests for food and 
:immunition or medical aid, and orders 
giving tintes and ratites of advance. If re-
ception hadn't been clear, mistakes would 
have been made, aiid time lost. Time is the 
scarcest commodity in battle. It is the 
one thing which is not expendable. FM 
saved lives and won battles because it 
speeded our communications, and en-
abled us to move more quickly than the 

(CONCLUDED ON PAGE 75) 
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ENGINEER 

«gooNENTs 
Every engineer knows that failure starts 
with the little parts. That's why more and 
more development engineers place their 
dependence on Hi-Q Ceramic Capacitors, 
Wire Wound Resistors and Choke Coils. 
They know through their own actual tests, 
that Hi-Q Components stand up under 
every condition of temperature, humidity, 
vibration and shock. Test these sturdy 
components in your own applications. 
Send your specifications for samples and 
complete data. 

CERAMIC CAPACITORS 
Made of titanium dioxide ( tor temperature 
compensating types). Tested for physical 
dimension, temperature coefficients, power 

factor and dielectric strength. 

WIRE WOUND RESISTORS 
Immediately available in standard ratings or 
precision built to any tolerance or value. 

CHOKE COILS 
Sturdy Construction. Insulated or bare types. 

Quantity production available at once. 

ELECTRICAL REACTANCE 

CORPORATION 
FRANKLINVILLE, N.Y. 
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RADIO COMPONENTS  

'—,I\ 

CATHODE RAY 

SOCKETS 

801-5 PLUGS 

411-5 SOCKETS 

MINIATURE 
CONNECTORS 

500 Sncl 

121-5 PLUGS 

441-5 SOCKETS 

AC OUTLET 

402 AC 

AC LINE CORDS 

FUSEHOLDER 

440 PH 

TUBE CAP 
CONNECTORS 

kr 
90 Series 

TUNING EYES 

206.8 Series 

211 AND 214 SERIES CATHODE 
RAY TUBE CONNECTOR 

WITH LEADS 
Any requirements ill a cathode ray 

tube connector with proper leads 
attached engineered as an assembly, 
high safety factors in all kinds of 
service. Super-long leakage paths. 
rounded, "coronaless- clips and 
individual pocket type insulation 
;ind strain relief. 

801-5 SHIELDED PLUGS AND 
411-5 METAL SOCKETS 

Shielded plug and socket for auto-
mobile sets or for any other equip-
ment where leads must be shielded 
and shield grounded to chassis. Shield 
is easy to put on and solder to plug. 
Snuggled with or without shielded 
rattle. 

MINIATURE CABLE 
CONNECTORS 500 SERIES 

Famous bir connecting A(1 motors 
in combination sets and all kinds of 
''through-panel .• work. Overall diam-
eter only i!.¡". Save labor costs by 
having our special wire equipment 
put on leads to your particular needs. 
l'iclerwriters approved. 

121-5 MINIATURE PLUGS 
AND 441-5 SOCKETS 

Compact plug and metal seal 
socket. Use when you n-ant connector 
to come directly out of chassis. Leads 
to your specifications. "Pocket" type 
individual insulation on each lead 
and clip. 

AC OUTLET 402AC 
Smallest possible outlet that can 

be eyeletted or riveted to chassis like 
other components. Tabs designed for 
easy soldering. 

AC LINE CORDS 202 SERIES 
Detachable AC line and with 

socket. neat and compact. Socket eye-
lets or rivets in place like other com-
ponents. Underwriters approved. 

FUSEHOLDER 440FH 
Here is a fuseholder that rivets or 

eyelets in place like the other compo-
nents in your set. Cannot twist or 
turn, has spring to eject fuse if it 
breaks, and make contact at base of , 
fuse and prevent rattle. Top contact 
slotted for easy removal of fuse fer-
rule when glass breaks. Tabs are 
special design for ease in attaching 
primary leads of ample size. 

90 SERIES TUBE CAP 
CONNECTORS WITH LEADS 

Any requirement in t die cap con-
nectors supplied with leads of proper 
voltage handling characteristics. 
Many made special, hundreds of 
moldings, stampings and wire to 
draw on. 

206-8 TUNING EYES WITH 
LEADS 

Supplied with tailor-static leads. 
With or without escutcheon and 
bracket. Individual insulation and 
strain relief for each lead. 

200 SERIES DETACHABLE 
TERMINAL CONNECTORS 

Replaces terminal strips. Supplied 
with leads. Each lead has individual 
insulation and strain relief. 

WIRE AND CABLE 
Any kind of wire or cable laced, 

braided, woven or assembled with 
any of our components or those of 
other make. Many types of wire in 
stock and in process. 

NEW ITEMS 

Alden is a specialist in bringing 
through special electrical assemblies; 
new samples made promptly. 

ELECTRICAL RECORDING INSTRUMENTS 

Sp,ial instruments to record electrical impulses as they 
occur with all the minute variations of intensity and dura-
tion. free from the lag and inertia of prescrit systems. " Electro-
graphic" recorders we can supply, include a complete line of 
facsimile recorders, specially engineered recorders for high 
speed signal analysis, slow speed recorders for day by day 
events, multi-trace reconlers for simultaneous reconfirm of any 
phenoniena that ca ri r,;,! I I;•t r I 

DETACHABLE 
TERMINAL 

CONNECTORS 

200 eerics. 

ALDEN PRODUCTS COMPANY 
BROCKTON 64F, MASS. 

A GI'S REPORT ON FM 
(CONTINUED FROM PAGE 74) 

Germans. who had to depend on A NI . 
This is a long letter. but I wznit you to 

understand that I know about FM from 
experience, and not from reading it oft a 
slip-st ick. 
Now, back home at my AM broadcast 

receiver. and with time to catch up on my 
reading, it makes me plenty sore to find 
that the FCC has been listening to en - 
gineers who claim to be experts on FM 
broadcasting because they've studied slit I - 
spots or charts of reception in Hawaii. 

If the Commissioners had been with me. 
they'd know how well thousands of FM 
stations can work on 42 to .30 me., for all 
our FM sets operated between 40 tuu1 48 
me. I don't mean to discredit the radio 
engineers. After all, they gave us our 
radio equipment. and they can well lie 
proud of their work. But to get honte an I 
find the whole FM broadcast setup in a 
mess because some fancy-pants experts 
said it couldn't do a good job below 80 
me.— Well. Mister, it slays me. 
And here's the payoff: The I est NBC 

reception on tny set is front WBAL. Balti• 
more. but WEAF. New York, garbles the 
signals most of the time. and sometimes 
over-rides \N- RA I,. Well, when I was visit - 
ing a friend in New York City recently, he 
tuned in WEA F. The reception wasn't 
clear. though. and my friend said. " No. 
that station isn't very good. I get inter-
ferences from \\HAL, in Baltimore!" 

Nlayhe now that they have made some 
changes in the engineering department at 
the FCC, the Commissioners will sett le for 
making FM only 99(.1 pure. As far as I'm 
concerned, they can keep the 44 1 08-; 
if they'll only get some FM sets on the 
market, aml more transmitters on the air. 

AM FOR CLEAR CHANNELS ONLY 
keep an eye on fort lieuming proposals 

to limit AM broadcast stations to clear 
channel operation. Such a plan is due to 
appear before long, and it will explain 
some of the moves already made by the 
networks and A FM. This thinking was 
explained ill FM AND TELEVIsION fier 

August, 1945. Operators of 30-kw. AM 
stations hope that the single market cov-
erage plan for Fm will be continued. so 
that they can sell multi-market ANI 
coverage. AM will be at a disadvantage 
in audio quality if FNI stations can get 
high-fidelity network programs. Hence 
the nets are anticipai i ng this by going On 
record with the FCC as to public prefer-
ence for low-fidelity reproduction. On the 
other bawl. ENE gives program material 
and eommercials an effectiveness through 
the impact of realism that AM cannot 
deliver. Sooner or later. advertising agen-
cies will investigate tile relative merits of 
high-fidelity F.NI vs lost- fidelity AM, and 
the outcome will be quite a jolt for the 
standard-liearers Of inferior quality. 

Getting that F-M Antenna 
up high not only means more 
efficient area coverage—but 
"t also means lower costs. 
Doubling the height of the 
antenna above ground is 
equivalent to squaring the 
transmitter power. Thus, a 
250 watt transmitter with a 
200 foot tower would equal 
a 1000 watt transmitter with 
a 100 foot tower. That is 
reel economy—both in ini-
tial transmitter cost and in 
power. 

2 Wincharger Products will 
help you get better F-M 
Broadcasting at lower costs: 
( I ) A sturdy, economical 
Wincharger Tower to get 
your antenna high. ( 2) An 
efficient, low cost Wincharg-
er F-M Antenra. For full in-
formation write or wire us. 

›VINCHARGIER CORP. SIOUX CITY, IOWA 
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1—FULL COVERAGE 

2—VARIABLE CRYSTAL SELECTIVITY 

3—VARIABLE I.F. SELECTIVITY 

4—FULL BAND SPREAD 

5—IMPROVED NOISE LIMITER 6—ADJUSTABLE S METER 

(sf:r r ery p.(herifr ¡roved lei] ce 
This is the greatest "Super-Pro" ever offered to the professional or amateur 

operator. Your new 400 Series "Super-Pro" covers the broadcast band as 

well as the 10 meter amateur band and its performance is greatly stepped-

up through war-time developments. 

OF 

C) 

r/ 

MASUD» 1910 
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THE HAMMARLUND MEG. CO., INC., 460 W. 34" ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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Which one is yours? 
ROLLING OFF THE PRODUCTION LINE . . . 

The Hew 1000 Watt Frequency -Modulation Broadcast Transmitters 

Using the Armstrong Dual Channel 

Direct Crystal Controlled Modulator 

Wire for Bulletin No. 5006 for Complete 
Engineering Information on this transmitter 

Other REL FM Broadcast Equipment 
Available for Ordering 

250 Watt FM Broadcast Cat. No 

Transmitter 549 A- DL 

3000 Watt FM Broadcast 
Transmitter 519 A- DL 

10,000 Watt FM Broadcast 
Transmitter 520 A- DL 

Speech Equipment 

Cat. 603— Studio Speech Console, Table 
Type, 6 position. 

Cat. 604—Station Speech Console, 
Table Type, combined with Cat. 600. 
Monitor and transmitter desk control. 

Monitoring Equipment 

Cat. 600— FM Station Frequency and Mod-
ulation Monitor. 

Sales Representatives 
• SOUTHEAST. 

JOHN F. BI VINS 
1008 Wellington Road 

Highpoint, North Carolina 

ELECTRONIC SUPPLY CO. 
112 North Main Street 

Anderson, South Carolina 

. MICHIGAN • 

M. N. DUFFY 8 CO., INC. 
2040 Grand River Avenue, W. 

Detroit, Michigan 

• MIDWEST. 

EEL EOUIPMENT SALES, INC. 
612 North Michigan Boulevard 

Chicago, Illinois 

. PACIFIC COAST. 

NORMAN B. NEELY ENTERPRISES 
7422 Melrose Avenue 

Hollywood 46, California 

SIMPLE, 

STABLE, 

EFFICIENT 

PERFORMANCE 
PIONEER MANUFACTURER 

OF FM TRANSMITTERS 

EMPLOYING ARMSTRONG 

PHASE-SHIFT MODULATION 

RADIO ENGINEERING LABS., INC. 
-Cone Iseeregel N.Y. 



critic EMERGENCY RADIO 
in BOSTON, MASS. METROPOLITAN AREA too 

• n WCTIAL ISLAND 

POLICE 

CerteMV7- 11 1-••••••• 

POLICEand PIPE PUBLIC urtyry 

Like New York and Pittsburgh metropolitan areas, Link 

emergency radio equipment is PREFERRED in the Boston, 

Massachusetts, area TOO. 

Police, Fire, Public Utility and other emergency services 

throughout the Country depend on Link equipment 24 hours 

daily; thus the installations indicated on this map verify that in 

Massachusetts too — their confidence in Link trouble free 

operation is well founded. 

Police Departments 

Massachusetts State Police 
Metropolitan District 
Commission 

Arlington 
Athol 
Attleboro 
Bedford 
Boston 
Bridgewater 
Brockton 
Brookline 
Cambridge 
Chelsea 
Deerfield 
Duxbury 
East Longmeadow 
Framingham 
Franklin 
Fitchburg 

7einkst 
_ 

4 :NAT 

GREATER 
BOSTON 

gr'K 

U K 

PARTIAL LIST of LINK RADIO USERS IN THIS AREA 

Gardner 
Gloucester 
Groton 
Hanson 
Haverhill 
Harvard 
Holliston 
Kingston 
Lynn field 
Medfield 
Medway 
Melrose 
Methuen 
Middleborough 
Millbury 
Mills 
Needham 
Newbury port 
Newton 
North Attleboro 
Northbridge 
North Easton 
Norwood 
Norfolk 
Pembroke 

Plymouth 
Rockland 
Salisbury 
Shrewsbury 
Shirley 
Stoughton 
South Hadley 
Wakefield 
Walpole 
Winchendon 
Worcester 
Wrentham 
Westboro 
Weston 

Fire Departments 

Mass. Dept. of Conservation 
Arlington 
Attleboro 
Brockton 
Brookline 
Cambridge 
Chelsea 

Framingham 
Franklin 
Haverhill 
Medford 
Melrose 
Needham 
Newton 
Norwood 
Palmer 
Plymouth 
Shrewsbury 
Wakefield 
Walpole 
Worcester 
Uxbridge 

Public Utilities 

Boston Edison Co. 
Cape & Vineyard Electric Co. 
Holyoke Water Power Co. 
New Bedford Gas & Edison 

Light Co. 
Plymouth County Electric Co. 

ENGINEER • MANUFACTURER PREFERRED qile RADIO 
Fred M. Link COMMUNICATION EQUIPMENT 

MANUFACTURED UNDER LICENSE OF THE 
125 WEST 17th STREET • NEW YORK 11 N Y ARMSTRONG PHASE SHIFT MODULATION PATENTS 


