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Largest MYCALEX..____

S5

Part kY
Ever Molded ,,‘

This cross section of o MYCALEX-to-metal molded component part was made for one
of the country’s leading manufacturers, and is the result of close cooperation between
the customer’s and our own engineering staffs. It exemplifies a new development in
the molding of MYCALEX 410 with metal to form a hermetic seal.

The objective was to take advantage of the low loss factor and other desirable
properties of MYCALEX 410 to produce a rugged bushing assembly in a single
molding operation.

A difficulty was presented by the extremely long and branched path which the
MYCALEX 410 had to follow. Total charge of MYCALEX 410 was 7 pounds, while the
metal weighed 6 pounds to make a total weight of 13 pounds.

The MYCALEX ond metal were sealed into one closely-bonded integral part, held
to extremely close dimensional tolerances.

For more than 27 years MYCALEX has met and surpassed the most exacting needs
engineers have been able to devise from year to year. MYCALEX 410, together with
our highly perfected methods of molding it, is the greatest advancement in this high
frequency low loss insulation to date.

Qur technical staff is ot your service. What is your problem in low loss insulation?

SINCE 19

nmu-ﬁiuuu'w

MYCALEX CORPORATION OF AMERICA

“"Owners of ‘"MYCALEX’ Patents”

Plant and General QOffices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.



THE NC-2-40D

- « WITH AMATEUR BAND COVERAGE

Every feature the amateur needs is found in the superb NC-2-40D re-
ceiver. Special expanded coil ranges for the 10, 20, 40 and 80 meter
bands are included in addition to general coverage from 490 Kc. to
30 Mc. Each amateur band is spread over 80% of the dial range and
the full vision dial shows your location in the band at a glance. Stability
and sensitivity are outstanding. A wide range crystal filter gives

optimum selectivity under all conditions. The series-valve noise limiter,

the AVC, beat oscillator, tone control and S-meter are among the many
auxiliary circuits that contribute toward the all-around excellence of

the NC-2-40D. See it at your dealer’s.

NATIONAL COMPANY, INC., MALDEN, MASSACHUS\K‘TS
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FOR THE

BROADCAST

88-108 mec.

AND

EMERGENCY
SERVICES

152-162 mec.

MEET FCC REQUIREMENTS

Now it is possible for you to check the new frequencies with utmost speed, ease
ard precision. These new FM Frequency Monitors meet the FCC requirements
for the new 88-108 mc. Broadcast and 152-162 mc. Emergency Service bands.
No charts or complicated adjustments are needed —reading is direct. Many other
DOOLITTLE features assure consistent accuracy and rugged, long life. Write, wire,
or ‘phone RADcliffe 4100 for full information.

RADIO, INC. Builders of ‘Precision Communication Equipment

7421 SOUTH LOOMIS BLVD., CHICAGO 36 ILLINOIS
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THIS MONTH'S COVER

Up to now, the wire telephone
has had one advantage over the
radio telephone. With the former.
itisn’t necessary to use the push-
to-talk, one-way-at-a-time switch
whieh radio requires, However,
this radio problem will be livked.
This month’s cover shows a ays.
tem  demonstrated by  Federal
Telephone & Radio for the Phila-
delphia police, neing 8.000-cycle
vacruum tube switch to conneet
antenna to transmitter and re-
eeiver alteenately, Supt, ‘Thomas
P, Burns, above, and Capt.
Charles W, Newns, betow, were
surprised that switching was in-
audible, In this case, only car had
duplea operation, but ultimate
intention is to use duplex both
ways.

s S, b W S by

# # Edited by Millon 8. Sleeper #

Entered as second-class matter. August 22, 1945, at the I’ost Office, Great Barrington, Mass.. under the Act of March 3,
1879. Additional entry at the Post Office, Concord, N. I1. Printed in the U. S. A.
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HOW HIGH?

The world's tallest antenna tower—over
1000 ft.—was designed, fabricated and
erected by Blaw-Knox. Blaw-Knox has
constructed some 12,000 other Vertical
Radiators and towers of lesser heights
for all types of electronic transmission.

Experience that dates back to the birth
of commercial radio adds nothing to the
cost of Blaw-Knox towers today. Our
engineers are available for discussion.

BLAW-KNOX DIVISION

of Blaw-Knox Company

2046 Farmers Bank Building
Pittsburgh, Pa.
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TRADE MARX REG

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION

3501

dedigned with
STANDARDIZED lesic monntings

to fit the customer’s

SPECIALIZED reguirements

To achieve economy and speed of pro-
duction in meeting customers' transformer
requirements, Chicago Transformer manu-
factures and stocks a wide range of sizes
in vertical shields and drawn steel cases,
which are standardized in construction
and appearance, yet are readily adapt-
able to a variety of special applications.
For details on how transformers using
these mounting parts will benefit your
new product plans, consult Chicago
Transformer's sales and engineering staffs.

ADDISON STREET - CHICAGO, I8

OBSERVATIONS FROM THE SIDELINES
I'l“S hard to believe that just a year

ago we took part in the magazine pub-
lishers” bond drive, and had a war bond
picture on our front cover. It's equally
difficult to realize that nearly a year has
passed since the Porter pronouncement
that 10-kw. upper-band FM transmitters
would be “immediately available.”

These two events are significant to
recall at this time beeause they represent
important factors in the apparent state
of confusion which exists in the radio
industry — contrasting sharply with the
actual progress that has been made sinee
VJ-Day.

Watching from the sidelines, two things
are clear:

Technical progress of twenty normal
vears, which would have been assimilated
step by step, was cerowded into the war
period. But that progress was withheld
from civilian use.

Then, following VJ-Day, it was sud-
denly released for peacetime applieations,
as if by the bursting of a dam, at the
very time when radio manufacturers were
swamped by the multitudinous problems
of reconversion. Thus, the industry has
had to devote the past ten months to
catching up with itself, and restoring a
state of balanced activity.

Paul Porter did not realize that the
miracles of engineering and production
achieved during the war, and paid for by
Government-collected taxes, could not be
continued in peace. Then, the job came
first, and the price was figured later. Now,
industry has to pay its own way. Let's
take a quick look at what is going on:

Manufacturing * The only AM designs avail-
able for home radio set production are
what was left of the cheap AM models of
pre-Pearl Harbor vintage. Translated into
components at war’s-end price levels,
the old $1+.95 designs added up to $29.90
or $3+.50, and that without adding the
super-duper  features which had been
promised in glowing generalities while
civilian production was stopped.

FM sets, which had begun to sprout
profits just when AM sales had reached
the level of dollar-swapping, could not
be put into production again because the
old 8-me. tuning band had been widened
to 20 me.. and had been moved up to new
frequencies which presented entirely new
design problems.

At this time of writing, present and

(CONTINUED ON PAGE 33)
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“*THIS PIONEERING EFFORT...”

“The Chicago and North Western Railroad, always interested in technological develop-
ments which promise improvement in the efficiency and safety of railway operations,
participated in the first regular use of very high frequency railway radio. This installation
went into operation in our Proviso Yards in September, 1940, and continued for over a

year thercafter.

We are happy that the technical and operating information secured from this pioncer-
ing cffort was subsequently useful to the Army Ordnance Department and to the opcerators
of the large Army Ordnance Plants in making their decision to use railroad radio in
connection with the war effort.

The case histories provided by the use of radio at Proviso and in the large ordnance

plants were later to become an important part of the railroad testimony in the Federal
Communications Commission hearing which brought about the present allocation of

frequencies for railway use.”

PRESIDENT,

Chicago and North Western

Railway System

When the Chicago and North Western
Railway conducted its Proviso Yards pioneering of
high frequency radio for communications purposes,
some of the present members of the Farnsworth Mo-
bile Communications Division assisted in a technical
capacity. These individuals, too, were largely respon-
sible for the Army Ordnance Department’s first use
of radio in railway operations.

These events occurred more than five years ago, long
before the Federal Communications Commission’s
recent allocation of frequencies for railway use—and
at a time when the future of railroad radio was fraught

FARNSWORTH

Farnsworth Radio and Television Receivers and Transmitters o

Aircraft Radio Equipment ¢

with doubt, and only one organization was pressing
for recognition of the railroads’ right to frequencies.

Today, the results of almost a decade of pioneering
cffort and engineering appear in the new Farnsworth
152-162 megacycle railroad radio equipment—system-
atized equipment designed to guarantece maximum
availability and flexibility with simplified, low-cost
maintenance—cquipment meeting all of the presently-
established requirements of the Federal Communica-
tions Commission and the Interstate Commerce Com-
mission. Farnsworth Television & Radio Corporation,
Dept. FM-7, Fort Wayne 1, Indiana.

TELEVISION &
RADIO CORPORATION

Farnsworth Television Tubes Haistead Mobile

Communications and Traffic Control Systems for Rail and Highway * the Farnsworth Phonograph-Radio * the Capehart ¢ the Panamuse by Capehart

July 1946 — formerly FM, and FM Rabio-ELEcTRONICS
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...covers ALL
. television and
E FM frequencies

’l"HE Andrew Co., pioneer specialist in the manufacture of a complete
line of antenna equipment, continues its forward pace with the
introduction of this new DI-FAN receiving antenna.

The DI-FAN antenna provides excellent reception on all television and
FM channels. It thus supersedes ordinary dipole antennas or dipole-reflec-
tor arrays which work well over only one or two television channels.

In addition, the following advanced features will recommend the
DI-FAN to dealers and receiver manufacturers who want the best
possible antenna for use with their FM and TV receivers:

o Light 10 weight but strong and dur-
able. High strength aluminum alloy
elements. Supporting members of
heavily plated steel.

e Impedance of DI-FAN matched to
impedanse of transmission line, pre-
venting ghost images.

® Designed for use with 300 ohm trans-
mission hnes, conforming to RMA
standards for FM and TV receivers.

@ All insulators are high grade glazed
steatite.

® Mounting supports available for
either chimney or roof installations.

@ DI-FAN has a graceful, attractive
shape—looks well on any building.

 ANDREW ucl

363 E. 75th St.
Chicago 19, 1II.

MIS-MATCH LOSS (DECIBELS)

FREQUENCY (MEGACYLES)

T'his graph illustrates the superiority of the
Andrew DI-FAN over an ordinary folded dipole.
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Now...a Germaniu
rystal Duo-diode

The Sylvania
1N35

(SHOWN ACTUAL SIZE)

THE 1N35
CONSISTS OF TWO MATCHED

INTEGRALLY MOUNTED CRYSTAL DIODES. The 1N 35 Dtlo-dioak, a new circuit element
developed by Sylvania Electric, consists of two
Germanium Crystal Diodes mounted in a single
assembly that facilitates mounting.

The two crystal diodes are matched for

The 1N35 is o precision circuit element,
accurately adjusted, ruggedly constructed.

Germanium crystal s cut from Whisker is formed from tung- values of forward and back resistance, under
0.6 mm. sheet, optically ground sten wire 75 microns in diam- conditions t_\pi(‘ill of those amicipaled in actual
smooth on one side, and silver- eter, and soldered to screw. use. In addition. the 1N35 is tested for R.F.
soldered ta tip of brass screw. Loop provides spring pressure. Ioading: on a tuned circuit.
v v The 1N35 is valuable wherever full-wave
rectification, modulation or demodulation is
«» @ ( ) ) (\_@ ‘ required in a balanced circuit. Potential appli-
@ cations include FM discriminators, bridge ree-
tifiers, ring modulators, demodulators, and
varistors.

Whisker is adjested for correct for- TENTATIVE SPECI FICATIONS

ward and back resistance. Isolantite Fach diode used in the IN35 has the following
cartridge is wax-filled to maintain tentative characteristics:
correct adjustment and render

maisture-prosf, Peak inverse Anode thl'age 50 volts
Peak Anode Current (sire wave) 60 ma max
Average Anode Current 22.5 ma max.
L . Surge Current (sransient peak) 200 ma max.
Pigtit - :Ihn:':dde'ed Back Conductian at 5Q volts 2 ma max.
tosprecliion:tomed) contact Operating Frequency Range 0-100 mc

cups, end cups are welded
aver end caps. Inguiries are invited coneerning applications

CONSTRUCTION DETAILS ol 185

OF THE IN35

TYPICAL CIRCUITS ONE IN3S OUO-DIODE UNIT

RIGHT — The 1N35 in frequency discriminatar circuit.

BELOW — Full wove rectifier second detector circuit.

o ) g _IN3S DUO-DIODE
.:.,“ I

ouTPUT

— A e AN
I

L Ryl
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e 5 e
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[ -~ -
b
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SYLVANIAY ELECTRI

Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y.
MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS
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The Difference Between
“We Think So” and
"We KNOW So”

...are Engineered for Application in
this Stalactite Acoustical Chamber

In this completely soundproof room, asymmetrical walls and carefully designed moss-
interval baffles effectively reduce troublesome resonant harmonics and reflected sound
to an insignificant value. Response curves are ploited which represent true perform-
ances so that Permoflux engineers can say "We Know So.” Its use at Permoflux is
characteristic of the many factors which make it possible to substantiate the fact that
Permoflux Speakers provide the finest possible sound reproduction.

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

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS

l\\«\‘\m"
‘A“

RCA: Only RCA distributors and dealers
were admitted to the showing of RCA
FM-AM receivers during Chicago con-
vention of the National Association of
Music Merchants.

m4 \"

Westinghouse: Sales of Westinghouse Broad-
cast station equipment in the south-
eastern district will be handled by C. C.
Smith, formerly of the Baltimore staff.
He will make his headquarters in Atlanta,

Radio Cruise: First postwar radio cruise
is being organized by D. W. May, 250
Fulton Street, New York, distributors for
Farnsworth, Wilcox-Gay, Ken-Rad, and
several appliance manufacturers. Winnie
May was the originator of this method of
extracting commitments from dealers.
Trip starts September 28th.

Electronic Labs: New representatives are
Ronald Bowen, 1886 S. I[Tumboldt Street,
Denver, for Rocky Mountain States: J. E.
Joyner, of James Millar Associates, now
opening offices in \Asheville, for the south-
castern seaboard; and B. G. Twyman,
operating from 6406 N. Fairfield .\ venue,
Chicago, for St. Louis and ecastern Mis-
souri. New offices opened by A, V. Rod-
man will handle Electronic Laboratories’
produets in Seattle and Portland.

Harry Boyd Brown: Ilas resigned as PPhil-
¢o’s merchandising manager to take over
the presidency of the Good House chain of
retail stores handling appliances in the
Philadelphia area. His headquarters will
be at 18 W. Chelten Avenue, Philadelphia.

ERA: Engineering Research \ssociates,
Inc.. comprising some 50 scientists and
engineering specialists, have established
laboratory facilities in St. Paul, while the
Washington offices at 827 14th Street
N.W., will handle a consulting practice
for AM and FM broadcast and com-
munications stations.

Schenectady: New advertising by FM qta-
tion WBC \ features the warning: ““If
vou buy a new radio without FM, you’ll
obviously have an obsolete radio.” Result
is that Stromberg, Scott, and Zenith FM
sets are moving out at full list prices as
fast as dealers get them in.

TCl: Technology Instrument Corpora-
tion, Waltham, Mass., will be represented
in the Chicago area by Ralph P. Glover,
1024 Superior Street, Oak Park, 111

FM axp TeLEvisiON



An extensive line
of A.R.C. radio and

electronic components

to Aircraft Sstandards

Precision Built

ARC “Magic Tee'" and Microwave Coupler

MICROWAVE PLUMBING AND ACCESSORIES — A complete line of
Microwave Plumbing and Accessories, engineered to A.R.C. pre-
cision standards, is now available. With the increasing emphasis
on microwave transmission in modern aircraft navigation and
control, A.R.C. has pioneered in the design of equipment for this
type of operation. Typical of A.R.C. Microwave Accessories are
the "Magic Tee" and Directional Coupler illustrated. Other items,
such as the 24,000 megacycle attenuator, use the unique “split
plate” construction developed by A.R.C.

Miniaturized D.C.
Reloy by ARC

Precision Built *‘Music
Box’' Type Switch

RELAYS AND SWITCHES — Compact, lightweight relays designed
by A.R.C. have had years of use under the extreme conditions of
vibration. humidity and temperature encountered in military air-
craft operation. Available in several types and sizes, they meet
rigid requirements for reliability and specified performance.

A.R.C. Precision-built Switches are made in Drum-Type,
*Ifusic-Box" Type, and special Toggle and Push Types, and are
available in various contact combinations. All are designed to
stand up under the hardest usage, and are manufactured to the
bighest standards of the aviation industry.

Since 1928 the Airt_ra!l Rat_ixo C'orporm
tion bas devoted 11s mgm;en_ngﬂ e
production facilities to t'he esig o
manufacture of bigh-quality radio eqm“
ment for aircraft use. Comﬂt:ln‘heir
similar to those listed hefe provc;“ -]
worth in the A.R.C. receivers ana I1’ e
mitters used in nearly all military

craft during the war.

ARC Mulii-contact Connector with Ceramic Inserts

MULTI-CONTACT CONNECTORS WITH CERAMIC INSERTS — A.R.C.
has developed a line of Ceramic-insulated Multi-Contact Plugs
and Receptacles to combat carbon-tracking due to flashover. Float-
ing, self-aligning female contacts and replaceable pin-plugs mean
ease of maintenance and assembly as well as efficient service. Com-
pletely interchangeable with A.R.C. Bakelite insulated Plugs and
Receptacies, the Ceramic type is provided in aii types and sizes for
use with shielded or unshielded cable, or with open wiring.

ARC Varioble Air Condenser and Sealed, Oil Paper Type

CONDENSERS — VARIABLE, ADJUSTABLE, AND SEALED — Variable
and adjustable air condensers by A.R.C., designed for use in both
receivers and transmitters, are available in both single and multiple
sections. Features of this equipment include the use of forked
springs to provide positive grounding of rotor shafts, a special
glass-ball method of stator support which keeps dielectric losses
to a minimum, and cadmium plating of rotor and stator assemblies.

A complete line of Sealed Oil Paper and Dry Electrolytic Con-
densers have been designed by A.R.C. in both cylindrical and
rectangular types, sealed in cadmium-plated brass cans. Minimum
leakage path to ground is approximately 1/16th inch, good for
a breakdown test of 2000 volts D.C.

Sealed Chokes and Transformers are also available in the cylin-
drical design.

For complete Parts Catalog, or specific information, write

AIRCRAFT RADIO CORPORATION

July 19456—formerly FM, and F.M Rapio ELECTRONICS
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Vorld Radio Histo



-

hay = 14 - }

N )

THIS B4 TEAM IS

-

\
whspts i

-~ 1920 Locp antehna for 400-
Mva-&h- radio telephane y-shart-wave mdlo\hhphch\
receivers. Its de nglioﬂ mtuug%ciiiézonnd Sou!hA\‘qlcc \

-~ . - b
measurements of fisld strength. _ ...improve mercial service. \
.

———— ~\\ ~ IS

1930 Ha waveAertical radiator,
now i gan:(rgl"u“. was developed

inta‘practi farm. 1t gvoo}lyulmpvé'vad
/slgnc}z_dd:ui af_broadyast_siations.
<

1934 One of the first directianal 1938 Coaxial antenna for ultra high 1941 Palyrod radar antenna was an
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signed for WOR to concentrate signals by Bell Laborataries, gave increased sink many Jap ships. Its exceptianally
in servica area, eliminate radiatian signal strength. Widely vsed in police narraw beam and rapid scanning
aver ocedan, radia systems, gove high accuracy to big Navy guns.

1946 New 54A CLOVER-LEAF FM broadcast
antenna has high efficiency and a circular
azimuth pattern; is simple to install and main-
tain. May be used for any power level up to
and including 50 KW,
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1944 Metal lenses, onother Bell Lob-
oratories development, focus micro-
waves like light. One type has a beom
width of only 0.1%°=or less than that
of a big searchlight.

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to rescarch
and development in all phases of electrical communications.

Western Electric

Manufacturing unit of the Bell System and the nation’s largest

producer of communications equipment.
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Amplifier tank assembly (right
half of unit at left) —Visible are
outer conductor of concentric-line
plate tank, cathode transmission
line at left, and motors to adjust
cathode line, plate tank, and out-
put coupling loop. Close-up below
shows the RCA-7C24 in position,
grid and filament connections, and
air scoop to cool tube seals.

Tube and grid-clamp assembly —
The new RCA-7C24 (top) is a
forced-air-cooled triode especially
developed for Grounded-Grid circuits. (Plate dis-
sipation: 2 kw at frequencies up to 110 mc; power
output: 4 kw at 110 mc, class C service.) The
flange ring at the top of glass envelope is the grid
terminal. The grid support is conical in shape and
extends well into the tube to provide complete
shielding between filament and plate circuits. The
circular grid clamp (right) is used to make con-
nection 10 the disk-seal flange of the grid. With
the tube and grid clamp in position (above, left),
plate and filament circuits are effectively isolated
and a direct, low-inductance path is provided to
the grid. No neutralization is needed.

12 FM axD TELEVISION



for greatest stability

... adds these plus values to the new

RCA M TRANSMITTERS

No neutralization required for low-power
transmitter ratings and an easy matter if ever
required on high-power units.

N

Simpler circuits with fewer components than
conventional amplifiers. Tune easier, introduce
less distortion, and assure better program quality.

X

Stability and lack of critical adjustment not
previously obtained in 100-mc transmitters.

Easier to increase power. You only have to
buy the additional power required (i.e. a 250-
watt transmitter plus a 750-watt amplifier equals a
1000-watt transmitter)—more efficient than adding a
1000-watt unit as is the case with conventional
amplifiers.

XN

Smaller, less expensive tube types are required
since greater output is obtained from the ampli-
fier using a tube of a given size.

Fewer spare tubes needed inasmuch as the same
tube types are used in the driver and power
amplifier of the 1-kw and 3-kw stages.

July 1946

THE NEW RCA Grounded-Grid amplifier cir-
cuits are at once simpler and more stable
than any heretofore used. As the name indicates,
the grid of the tube is at r-f ground potential
(instead of the filament as in conventional am-
plifiers). Inpuc is applied to grid and filament
and output is taken from plate and grid.

Using specially developed triodes (RCA-
7C24’s), RCA Grounded-Grid circuits are distin-
guished, principally, by these characteristics:

1. The paossibility of self-oscillation has been re-
duced. Neutralization is seldom required.

2. The driver tube and output tube act in series to
supply the load, greatly increasing the over-all
efficiency when compared with conventional
amplifiers.

formerly FM, and FM Rapio ELECTRONICS

3. Driving power required in Grounded-Grid cir-
cuits is higher than that in conventional amplifier
circuits. But this power is not lost—it is merely
transferred to the plate circuit and appears as
output.

4. Lower output capacitance (approximately 16 mmfd
Csr as contrasted with more than twice this
value in capacitance-neutralized amplifiers) —im-
portant to assure wide r-f bandwidth and low
circulating kva in output circuits.

Add to these advantages the benefits derived from
our "Direct FM” exciter circuit, and you will see
why we believean RCA FM Transmitter will mean
money in your pocket and true “FM quality.”
Write Dept. 35-G, Broadcast Equipment Section,
Radio Corporation of America, Camden, N. J.

BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Mantreal

13



SOUND EQUIPMENT~precisionized—mechanieally and electronically—for finer performance

When we say ‘alive’ response we mean
uncannily ‘alive’. You won’t hear any
signs of artificiality when you listen to
the new Unit 524 Fairchild Transcrip-
tion Turntable. It’s completely new.
The drive and turntable were designed
especially for cabinet installation.
They’re not portable units set in a con-
sole. Study their heavy construction
and you’'ll see why.

Turntable noise, rumble and vibra-
tionarepractically non-existent because
of the unique method of mounting the
drive — at the bottom of the cabinet!

A specially designed rubber coupling
connects the synchronous motor and
drive which are spring-mounted and
precision-aligned in a single heavy cast-
ing. Special mechanical filters on the
hollow drive shaft reduce the trans-
mission of vibration from the drive
mechanism to the turntable which is
mounted in a heavily webbed cast alu-
minum panel at the top of the cabinet.

‘WOW’— free operation is assured
by a carefully maintained evenness of
speed. The motor has excellent starting
and operating characteristics. The turn-

Unit 524
Tronscription
Turntoble

without telltale rumble, noise or wows!

table is perfectly balanced with extra
weight in the rim. The turntable clutch
permits shifting from 33.3 to 78 rpm in
operation and aids in smooth stopping,
starting and exact cueing of the record.
And the standard broadcast height,
solidly built cabinet permits easy oper-
ation, easy servicing.

Arrange to see the new Unit 524
Fairchild Transcription Turntable. Ex-
amine it closely. Listen to its ‘alive’
response critically. Address: 88-06 Van
Wyck Boulevard, Jamaica 1, New York.

SOUND
EQUIPMENT

INSTRUMENT CORPORATION

UNIT 541
MAGNETIC CUTTEPHEAD

FOR IMPROVED PERFORMANCE

Earlier FAIRCHILD portable models
and many other types of recorder-play-
backs will give vastly improved per-
formance if equipped with an adapter
and an improved Fairchild Pickup and
Cutterhead.

Write for complete information.

UNIT 542
LATERAL DYNAMIC PICKUP

J
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..o..sz_h/_fg JOR M BROADCAST

SYSTEMS®

with

Federal’s “Specialized” Triodes
1000 and 3000 Watts at

THESE TWO high-performance power triodes have been espe-
cially designed in every detail, to provide the best possible com-
bination of operating characteristics for FM transmitters.

Every feature—from electrical characteristics to the most
minute detail of mechanical construction—has been “custom
tailored” to meet the specific requirements of frequency-
modulated transmission service up to 150 megacycles.

Highly efficient forced-air-cooling is assured by the use of
pure copper anodes, joined to the cooling fins by a thin solder
film of high thermal conductivity. Radial cooling fins provide
large surface area and unrestricted airflow path. Federal's vast
tube-making facilities, backed by 37 years of experience, give
you real assurance of matchless performance, rugged dependa-
bility and maximum tube life.

RATINGS FOR FM BROADCAST SYSTEMS
IN THE 88 TO 108 MEGACYCLE BAND
(MAXIMUM OUTPUT UP TO 150 MC)

7C 26 7C 27
Maximum plate dissipation.......1000 watts. ........3000 watts
Filament voltage. ... ............. 9.0 volts. ... ......16.0 volts
Filament currenc. ... ......... ... 290 amp.. .. ......28.5 amp
Amplification factor. ... ............. 17. ... Gwstese: oo snanens 21
Mutual conductance......... ..20,000 Umhos. . ..... 20,000 Umhos
Cooling air velocity
at maximum output. . ... ... .. 75 cu ft/min.. ... 150-175 cu ft/min
Maximum overall dimensions
....................... 4%in..............8i0
Vin, .. .i i, 3141n

edqral tells how to make tubes last longer—"
Write to Department K32C ‘or this interesting and in-
formative 20-page book which gives helpful hints on
how to get the most out of your electronic tubes.

In Canade:— Federal Eleciric Manufacturing Company, Lid., Montreal Nework 1, New Jersey,
faport Ditritwtor. - interationol Stondard Electric Corporation

Juldy 1956—formerly FM | and FM Rapio ELecTroNies 15



Tysical Motorola transmitting
and receiving unit as installed
for Miami Police Department.

HIGHWAY P\QI.IC OF 34 STATES AND
OVER 1000 CO UNITIES NOW USE

Molowofa 2-WAY F-M RADIOTELEPHONE

® When the Urah Highway Patrol turned to Motorola F-M
Radiotelephone, the total of states using Motorola equipment was

raised to 34. From coast to coast and beyond, to Hawaii and the A standard mobile transmitting
Canal Zone, Motorola is overwhelmingly the number one choice and receiving unit in use by
for emergency radio communications. Michigan State Police.

THERE MUST BE A REASON!

EASY TO OPERATE—No technical knowledge of radio-electronics
is necessary. Any police officer can use the Motorola Radio-
telephone without special training.

EFFICIENT —The outstanding range and power of Motorola F-M
Radiotelephone enables patrols to maintain contact at distances
up to fifty miles.

DEPENDABLE—Thc Motorola Radiotelephone is made by the makers
of the battle-famous “"Handic Talkic” and “Walkie Talkie,”
your guarantee that your Motorola Radiotelephone will deliver
all the time under a// conditions.

IN YOUR DEPARTMENT, T00 .. . A California State Patrolman
N . . . checks with the station via
Motorola Radiotelephone has proved itself in thousands of difficult Motorola Radiotelephone.

applications. Check with Motorola Engineers and let them show
you how Motorola can solve your communications problem. Write
today for spccific recommendations—no obligation.

GALVI MFG. CORPORATION « CHICAGO 51

COMMUNICATIONS AND ELECTRONICS DIVISION
F-M & A-M HOME RADID o RUTO PABIT « AUTOMATIC PHONOGRAPHS o TELEVISION o “HANDIE TALKIES” « POLICE RADIO « RADAR

16 FM aAND TELEVISION




ANNOUNCING ANOTHER SANGAMO HRS'“

§
TWENTY-THREE years ‘ : : : | \; \,\\\ \K&\\ \\ - //

ago Sangamo was first to announce the de-
velopment of Molded Mica Capacitors. Today
Sangamo scores again with another ‘‘First:
New Paper Tubular Capacitors which are
molded in a thermo-setting plastic. Molding
in plastic means the same thing in paper
tubulars as it does in micas — more stable
capacity values. Other advantages of this
new molded product are apparent at once:
all moisture is permanently kept out—capacity
values are sealed in. This means longer life;
lower power factor; application at higher tem-
peratures. The molded finish is smooth—Iless
susceptible to catching dust. From a cost
standpoint, too, comes good news: Sangamo
Plastic Molded Paper Tubulars are priced only
sligthly higher than ordinary types. Use them
in all circuits which call for paper tubular
capacitors.

MOLDED Paper Tubulars
Metal-Encased Tubulars (Paper)
Transmitting Oil-Filled

Bathtub (Oil or Wax-Filled)

Diaclor (A Paper Transmitting)
Mineral Oil (For E Characteristics)
Ballast Capacitors (Paper)

Motor Starting, for A. C. and D. C.
Tubular Transmitting (Oll-Filled Paper)

Tubular Transmitting (Diaclor, Paper)
Receiving Micas

Transmitting Micas

ELECTRIC {{[h coMPANY &

Silvered Mica Buttons SPRINGFIELD e ILLINOIS

July 1946 formerly FM, and M Ranio-ELECTRONICS 17



AND NOW—10 NEW &P 1 KW FM
TRANSMITTERS IN OPERATION!

_‘,“5" W2XMN (WFMN)-Alpine, N. J.
- h‘ *  W3XO-Washington, D. C. (WINX)
WDRC-FM—Hartford, Conn.
WTIC-FM—Hartford, Conn.
WENA —Detroit, Mich.
WNBF-FM—Binghamton, N. Y.
WGTR —Paxton, Mass.

WMIT=Winston Salem, N. C.

NO 9 == To WIL (WILFM), owned and
[ ]

operated by the Missouri
Broadcasting Company . . . on
the air June 20th, 1946. First
FM station in St. Louis.

-‘O_ To WRCM, owned and oper-
ated by Supreme Broadcasting

0.
N Company. First FM station in

New Orleans.

REL is now delivering FM Broadcast Equipment including Transmitters, FM
Monitors, Speech Consoles, and a compact turnstile Antenna with Power
Ggin of 2. Consult us if you have any problems with delivery of your new
FM Broadcast Equipment.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE-SHIFT MODULATION

RADIO ENGINEERING LABS., INC.

[w?/ W@, N.Y.
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Professional Service Directory

}andéy &' gai/ey

AN ORGANIZATION OF
Qualified Radio Engineers
DEDICATED TO THE
SERVICE OF BROADCASTING

National Press Bldg., Washington, D. C.

RAYMOND M. WILMOTTE
Consulting Radio Engineer

PAUL A. DEMARS
cAssociate

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

— RANK 1I1.

McINTOSII

Consulting Radio Engineers
710 14th St. N.W., Wash. 5, D. C.
MEtropolitan 4477

S

ANDREW CO.

Consulting Radio Engineers
363 EAST 75th STREET, CHICAGO 19
Triongle 4400

o TELEPHONE BRIDGEPORT 5-2055 «

GARO W. RAY

Consulting Radio Engineers
991 Braad Street, Svite 9-11
Bridgeport 3, Conn,

LABORATORY: Hilltap Drive
Stratford, Conn. — Phone 7-2465
Instruments and Measurements

MAY & BOND
CONSULTING RADIO ENGINEERS
* *x *

1422 F Street, N. W. Wash.4,D. C.
Kellogg Building Republic 3984

JOHN J. KEEL
Consulting Radio Engiheers

Earle Bullding
NATIONAL 6313
Washington 4, D. C.

Herbert L. Wilson

and Associates
ConsuLTiNG Rap1o ENGINERRS
AM-FM Television Facsimike

1018 Vermont Avemue, N.W,
Washington 5, D.C.

NAtional 7161

H. V. Anderson

AND ASSOCIATES

® Consulting Radio Engineers

715 American Bank Bidg. Tel. RAymond 0111
New Orleans 12, Louisiano

The

ROBERT L. KAUFMAN
ORGANIZATION

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

Munsey Building Washington 4, D. C.
Districe 2292

DIXIE B. MCKEY
ROBERT C. SHA

CONSULTING
RADIO ENGINEERS

1730 Connecticut Avenue, N. W.
Woshingten 9, D. C. Adoms 3711

Frequency Measurements

Highest Accuracy — Anytime
One of the best equipped itering stoti
in the notion
STANDARD

MEASURING & EQUIPMENT CO.
Phones 8772652 Enid, Okichoma
Since 1939

MORE RF KILOWATT HOURS
PER DOLLAR WITH

F & O TRANSMITTING TUBES
Freeland & Olschner Products, Inc.

611 Baronne Street, New Orleans 13, La.
Raymond 4756
High Pawer Tube Specialists Exclusively

-----------------------------------

FREQUENCY MEASURING
SERVICE

Exact Measurements - of any fime

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

cossmcesesssavased

€

Rodio Engineering Consultonts,
Frequency Monitering

Commercial Radio Equip. Co.

Internationa! Building . W ashington, D. C,
321 E. Gregory Boulevard . Kansas City, Mo.
Cross Roads of the World . Hollywood, Calif.

COMPLETE Technical ond
Management
Consulting Service

ERA

Immediate FM and VHF
Field Measurement Service Avoiable

Engineering Research Associates, Inc.

Waoshington, D. C. Office.
827-14th Street, N. W.
Phone: EXecutive 4742

loboratories:
St. Poul 4, Minnesota
Phone: NEstor 9601

1031 N. ALVARADO

« LOS ANGELES 26, CALIF.

Cudlom-/.?ui/?

SPEECH INPUT EQUIPMENT
U. S. Recording Co.

1121 Vermont Avenue
Washington 5, D. C.
Distries 1640

July 1946
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THE NEW

san) $PEMD

=2

ADD 3%

4 Bands—=540 kc. 1o 32 Mc. ot

‘The Model S-38 meets the demand for a truly competent communications
receiver in the low price field. Styled in the post-war Hallicrafters pattern
and incorporating many of the features found in more expensive models,
the S-38 offers performance and appearance far above anything hereto-
fore available in its class. Four tuning bands, CW pitch control adjust-
able from the front panel, automatic noise limiter, self-contained PM
dynamic speaker and “Airodized” steel grille, all mark the $-38 as the
new leader among inexpensive communications receivers.

1. Overall frequency range—
540 kilocycles to 32 mega-
¢ycles in 4 bands.
Band 1—3540 to 1650 kc.
Band 2—1.65 to 5 Mc.
Band 3—s5 to 14.5 Mc.
Band 4--13.5 to 32 Mc.
Adequate overlap is provided
at the ends of all bands.

2. Main tuning dial accurately
calibrated.

FEATURES

3. Separate electrical band
spread dial.

4. Beat frequency oscillator,
pitch adjustable from front
panel.

5. AM/CW switch. Alsoturas
on automatic volume control
in AM position.

6. Standby/receive switch.
7. Automatic noise limiter.
1

8. Maximum audio output—
1.6 watts,

9. Internal PM dynamic
speaker mounted in top.
10. Controls arranged for
maximum ease of operation.
11. 105-125 volt AC/DC op-
eration. Resistor line cord for
210-250 volt operation avail-
able.

12. Speaker/phones switch.

CONTROLS: SPEAKER/PHONES, AM/CW, NOISE
LIMITER, TUNING, CW PITCH. BAND SELEC-
TOR, VOLUME, BAND SPREAD, RECEIVE/
STANDBY.

EXTERNAL CONNECTIONS: Antenna terminals for
doublet or single wire antenna. Ground terminal.
Tip jacks for headphones.

PHYSICAL CHARACTERISTICS: Housed in a swurdy
steel cabinet. Speaker grille in top is of airodized
steel. Chassis cadmium plated.

SIX TUBES: 1—12SA7 converter; 1—12SK7 IF ampli-
fier; 1—12SQ7 second detector, AVC, first audio am-
plifier; 1=12SQ7 beat frequency oscillator, automatic
noise limiter; 1=35L6GT sccond audie amplifier;
1-35Z5GT rectifier.

OPERATING DATA: The Model S-38 is designed to
operate on 105-125 volts AC or DC. A special exter-
nal resistance lime cord can be supplied for operation
on 210 to 250 volts AC or DC. Power consumption
on 117 volts is 29 watts.

hallicrafters ranio

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

20
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EXPANSION OF COMMUNIGATIONS ON 132-162 MC.

An Up-to-Date Review of Developments in the Newest and Most Active Band

HATEVER reconversion delays are

being experienced by the rest of the
radio industry, the field of mobile com-
munications is pushing ahead with great
speed, This is particularly true in the
band from 152 to 162 mc. which, not more
than a year ago, was regarded dubiously
by most manufacturers and supervisors
of communications systems. Now, applica-
tions for CP’s on communications sys-
tems are literally swamping the FCC, and
the largest number are for the 152- to
162-mc. band.

For the benefit of those planning to
apply for CP’s in this field, this review
has heen made up from the latest informa-
tion released by the FCC. The accom-
panying table of frequency assignments
was approved by the Commission on
May 16th.

Police and Fire « The Commission has
adopted the policy of permitting maxi-
mum utilization of 152- to 162-me. band
in accordance with their propagation
characteristics. The frequencies in this
band have proved excellent for distances
of 15 to 20 miles, using relatively low
power. Now that standard equipment is
available for this band, all applicants for
new municipal police and fire radio sys-
tems are being required to operate on
frequencies between 152 and 162 me. un-
less an adequate technical showing is
made of the need to operate on some other
frequency. This also applies to any appli-
cant planning to replace an entire existing
system or a major part of a system used
for police or fire communications.

As the table of allocations shows, the
police channels and fire channels are in
solid blocks, but they are separated by
two experimental channels of 154.49 and
154.57 me. It should be noted that ex-
perimental channel indicated as 154.57 is
100 ke. wide, as it actually extends from
154.52 to 154.62 me.

There is a growing conviction that all
police departments in a state can operate
on one frequency, except where objec-
tionable interference might result between
two large, adjacent cities. The Indiana
Chapter of APCO advocates a universal
5-channel system that would operate in
this manner:

Channel C-A — car talkback to station A

Channel A-C — station .\ to cars

Channel P-P — main station point-to-
point

Channel B-C

Channel C-B

station BB to cars
car talkback to station B

For car-to car transmission, the con-
ventional 2-frequency transmitters would

July 1946

be used, shifting from the normal talkback
frequency to the main station frequency.

General Mobile Service # Three general uses
of the urban and highway mobile frequen-
cies are contemplated. They are:

1. Service by telephone companies to
the general public at published rates.
connecting persons in vehicles to tele-
phone wire lines.

2. Cooperative service on a cost-sharing
plan.

3. Individual user systems.

These services will include communi-
cations to pick-up and delivery trucks,
doctors and nurses, armored cars, express
trucks, oil trucks. taxicabs, highway buses
and trucks, and boats on adjacent rivers
and harbors.

In addition to the urban mobile chan-
nels in the band from 152 to 162 mec.,
there are others provided as follows:

12 Channels, 30 to 40 mc. Highway com-
mon carrier.

4 Channels, 30 to 40 mc. Highway trucks

4+ Channels, 30 to 40 mc. Highway buses.

12 Channels, 40 to 42 mc. Highway com-
mon carrier.

4 Channels 40 to 42 mc. Highway trucks.

4 Channels 40 to 42 mc. Highway buses.

Up to this time, only experimental
authorizations have been issued for urban
and highway mobile service because, ac-
cording to the FCC, insufficient data is
available to formulate policies and tech-
ical plans. For example, it has not been
determined whether frequencies will be
made available finally for common carrier
operation, non-common carrier operation,
or both; whether restrictions will be put
on the type of communications handled;
what frequency stability will be required;
and how licensees will maintain the re-
quired control over the equipment. During
the period of experimental operation, these
questions will be studied by the FCC.

In this connection, the Commission
points out that fixed repeater, control,
and relay stations used in conjunction
with general mobile installations will
operate at 940 me. and higher.

Since no conclusions have been reached
as to the final uses of the frequencies, the
FCC cautions all applicants at this time
that investments in connection with pres-
ent temporary experimental operations
will be made at the risk that the experi-
mental frequencies may not be available
when final assignments are determined.
Further, the granting of an experimental
authorization carries no assurance that
the FCC will issue a license subsequently
on a regular basis.

formerly FM, and FM Rapio-ELEcTRONICS

Detailed information on filing applica-
tions for construction permits can be ob-
tained by addressing the Inspector-in-
Charge, Federal Communications Com-
mission, at the following field offices:

1. Customhouse, 7th Floor
Boston 9, Massachusetts

2. 748 Federal Building
641 Washington Street
New York 14, N. Y.

3. Room 1200, New 7. 8. Customhouse
2nd and Chestnut Streets
Philadelphia 6, Pennsylvania

4. 508 Old Town Bank Building
Gay Street and Falsway
Baltimore 2, Maryland

3. Room 402, New Post Office Building
Norfolk 10, Virginia

6. All Federal Annex
Atlanta 3, Georgia

7. P.O. Box 150 (312 Federal Building)
Miami 1, Florida

8. 400 Audubon Building
New Orleans 16, Louisiana

9. 404 Post Office Building
Galveston, Texas

10. P.0O. Box 5238

(500 U. S. Terminal Annex Building)

Dallas, 2, Texas

539 U. S. Post Office Building

Temple and Spring Streets

Los Angeles 12, California

328 Customhouse

San Francisco 26, California

18. 805 Terminal Sales Building
Portland 5, Oregon

14. 808 Federal Office Building
Seattle 4, Waslington

15. 504 Customhouse
Denver 2, Colorado

16. 208 Uptown Post Office Building
St. Paul 2, Minnesota

17. 838 U. S. Court House
Kansas City 6, Missouri

18. 246 U, S. Court House
Chicago 4, Illinois

19. 1029 New Federal Building

Detroit 26, Michigan

328 Federal Building

Buffalo 3, New York

21. 609 Stangenwald Building
Honolulu 1, T. H.

22. P.O. Box 2987
(822-323 Federal Building)
San Juan 13, Puerto Rico

23. P.0. Box 1421
(7-8 Shattuck Building)
Juneau, Alaska

11

12
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Sun-OrrICES
Address: Radio Inspector
Federal Communications Commission
6. P, 0. Box 77
(214218 Post Office Building)
Savannah, Georgia
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ASSIGNMENTS IN THE 152- TO 162-MC. BAND

FIRE—12 Channels

MARINE—12 Channels

POLICE—36 Channels

POWER, PETROLEUM —6 Channels

URBAN MOBILE

152.03
152.09
152.15
152.21
152.27
152,33
152.39
152.45
152.51
152.57
152,63
152.69

MARITIME MOBILE

152.75
152.81
152.87

RELAY PRESS'
152.93
152.99

POWER, PETROLEUM
153.05

RELAY, BROADCAST?

153.11
153.17

POWER, PETROLEUM
153.23

RELAY BROADCAST?

153.29
153.35

POWER, PETROLEUM
152.41

RELAY BROADCAST?

153.47
153.53

POWER, PETROLEUM
153.59

RELAY PRESS

153.63
153.71
FIRE
153.77
153.83
153.89
153.95
154.01
154.07
154.13
154.19
154.25
154.31
154.37
154.43

PROV. & EXP.

154.49
154.57

t S8hared with Forestry-Con-
servation, Geophysical.

?Shared with Forestry-Con-
servation, Geophysical. Motion
Picture.

As of May 16, 1946

RELAY BROADCAST—12 Channels
RELAY PRESS—4 Channels
RAILROADS—60 Channels

POLICE

154.65
154.71

154.77
154.83
154.89
154.95
155.01

155.07
155.13
155.19
155.25
155.31

155.37
155.43
155.49
155.55
155.61

155.67
155.73
155.79
155.85
155.91
155.97
156.03
156.09
156.15
156.21
156.27
156.33
156.39
156.45
156.51
156.57
156.63
156.69
156.75

POWER, PETROLEUM
156.81

RELAY BROADCAST?

156.87
156.93
156.99
157.05

POWER, PETROLEUM
157.11

RELAY BROADCAST?

15717
157.23

URBAN MOBILE

157.29
157.35
157.41
157.47
157.53
157.59
157.65
157.71
157.77
157.83
157.89
157.95

MARINE MOBILE

158.01
158.07
158.13

URBAN —24 Channels
PROVISIONAL, EXPERIMENTAL—4 Channels

PROV. & EXP.
158.19

MARINE MOBILE
158.25

PROV. & EXP.
158.31

MARINE MOBILE
158.37

RAILROADS

158.43
158.49
158.55
158.61
158.67
158.73
158.79
158.85
158.91
158.97
159.03
159.09
159.15
159.20
159.27
159.33
159.39
159.45
159.51
159.57
159.63
159.69
159.75
159.81
159.87
159.93
159.99
160.05
160.11
160.17
160.23
160.29
160.35
160.41
160.47
160.53
160.59
160.65
160.71
160.77
160.83
160.89
160.95
161.01
161.07
161.13
161.19
161.25
161.31
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7. 409-410 Post Office Building
Tampa 2, Florida

9. P.O. Box 1527
(329 Post Office Building)
Beaumont, Texas

11. U.S, Customhouse Building
Union and “F* Streets
San Diego 1, California

19. 541 Old Post Office Building
Cleveland 14, Ohio

Operator’s License * FCC rules provide that
persons holding a Restricted Radiotele-
phone Operator pennit may operate high-
way mobile installations. Under some
circumstances. they may be operated by
unlicensed personnel. However, all adjust-
ments and maintenance of equipment
must be handied by or under the super-
vision of a supervisor holding at least a
2nd class operator's license. The super-
visor need not be on the payroll of the
licensee. He might, therefore, be an inde-
pendent specialist in radio service work.

The examination for Restricted Radio-
telephone Operator permit consists of
answering 10 questions selected from a
possible 62, dealing with the Federal laws
relating to station operation, and FCC
regulations. Study material for the exami-
nation is furnished in “Study Guide and
Reference Material for Commercial Radio
Operator Examinations™ which can be
obtained from the Government Printing
Office, Washington 25, D. C. Send 15
cents in coin or money order, but do not
send stamps!

Inquiries about taking the examination
should be directed to the nearest FCC
Field Office listed above.

FIRST PHILCO FM SETS

Performance of Philco’s new model
46480 FM-AM console, listing at $144,
appears to be on a par with prewar models
which started the Better Business Bureau
on an investigation to determine if the
Company was guilty of misrepresentation
in describing their sets as “FM  re-
ceivers.”

Sensitivity is very low because no
tuned RF amplification is provided. and
there scems to be no effective limiter
action to suppress static. The IF selec-
tivity varies with the signal input. so
that +£75 ke. deviation requires a signal
of at least 100 microvolts.

In 20 minutes after the set is turned
on, the drift is about £40 ke, Then the
eireuits continue to drift £10 ke., cansing
so much distortion that the tuning must
be readjusted from time to time.

Maximum undistorted output is 1 watt.
Distortion becomes severe when the vol-
ume is turned up to 2 watts. The de-
emphasis does not meet FCC standards.

Following is the tube list : 7F8 oscillator-
mixer, TH7 1st 1F, TH7 2nd IF, 6HG ratio
detector, 65Q7 AM detector and 1st AF
amplifier, 6V6 output, and 77+ rectifier.

FM anp TELEVISION



WWV SIGNALS FOR FREQUENCY MEASUREMENTS

Methods of Making Frequency Measurements by Means of Standard Frequency
Transmissions, and Data on the Use of a Newly-Developed Calibrator

AS THE USE of the radio spectrum moves
to higher and higher frequencies, the
degree of accuracy required of frequency
measurements approaehes that of primary
standards. For example an error of .01%
at 500 ke, amounts to only 530 eyeles, or a
small fraction of the 10,000-¢ycle broad-
cast channel. However. an error of .019;
at 150 me. is 15,000 cyeles, or 509 of the
total frequency swing of FM communica-
tions transmitters. Aetually, FCC regn-
lations require that transmitters in the
band from 152 to 162 me. must be main-
tained within 0059, of their assigned
frequencies.

In addition to setting transmitters
within such close limits, aceurate fre-
queney measurements are essential to the
study of frequency drift in FM broadeast
and communications transmitters and
receivers. There are also various uses for
precision-calibrated oscillators at audio
frequencies.

Since all secondary frequeney standards
are subject to drift beyond the limits im-
posed by labhoratory needs and FCC re-
quirements, both manufacturers and op-
erators of radio equipment are confronted
with the necessity of acquiring primary
frequency standards or else a simple
means of checking secondary standards
against the standard frequencies trans-
mitted from station WWV. The cost of
the former runs into thousands of dollars,
while the latter is quite inexpensive, while
the degree of precision is about the same
in either case.

Laboratories, Ine.. Win-

* Engineer. Browning

chester. Mass,

BY ARTHUR FONG *

FIG. 1. THE CALIBRATOR SETUP FOR THE TEST PO3ITION OF A PRODUCTION LINE

WWV Services # The National Burcau of
Standards provides a 24-hour broadcast
service of standard frequencies from its
radio station WWV at Beltsville. Md.
Standard radio frequencies, standard au-
dio frequencies, standard time intervals,
standard musical piteh, and time an-
nouncements are available at all times.
WWYV's frequencies and time intervals
are controlled by a 100-ke. standard fre-
quency piezo cryvstal oscillator. The average
frequency value is based upon and agrees
with the average United States Naval
Observatory time signals. Al standards
of frequency are ultimately referred to
the period of rotation of the earth: this

FI1G. 2. RADIO CIRCUITS ARE PROVIDED FOR 2.5 AND 5 MC., 5 AND 10 MC., OR 10 AND 15 MC.
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fundamental source might be referred to
as one cycle per day or one evele per 86,400
seconds.

The accuracy of all frequencies. radio
and audio, as transmitted. is better than
one part in 10,000,000, Atmospheric con-
ditions may cause slight fluctuations in
frequencies ax received, but of course the
average frequeney is as accurate as that
transmitted. The time intervals marked
by pulses at every second are aceurate to
10 microscconds. Time intervals of 5
minutes or longer are accurate to a part
in 10,000,000, Following is the complete
schedule of WWY transmissions:

700 pm. to 9:00 am. EST
(2400 to 1400 GWT) audio
modulation 440 ¢ps.
Continnous

audio modulation only on
hours indicated : 440 and 4000
eveles, 7:00 an, ta 7:00
pa: HO eveles, T:00 pan to
7:00 AN

Continuous

2.5 me.

3.0 me.

10.0 me.

audio modulation, +40 and
4000 eveles.

15.0 me. — Continuous
audio modulation, 440 and

1000 ceveles.

A L005-sccond pulse ean be heard at every
second except at the fifty-ninth sccond of
each minute. Audio frequencies are inter-
rupted precisely on the hour and cach five
minutes  thereafter. resuming after an
interval of precisely one minnte. During
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the one minute interval, Eastern Standard
Time is given in telegraphic code. Voice
announeements are made at the hour and
half-hour.

WWY Calibrator # The Browning standard
frequency calibrator has been designed to
provide in a single package a receiver and
associated circuits for making full use of
the WWY transmissions. The Calibrator
consists of a receiver with two RF inputs,
audio filters of $40 and 4,000 cycles. a
low pass filter with a cutoft frequeney at
400 cycles, and a cathode-ray tuning
indicator at the ontput.

Fig. 1 shows a typical setup for this
instrument at the test position of a factory
production line. while Figs. 2 and 3 show
the construction in detail. Cirenit ele-
ments are diagrammed in Fig. 4. Three
different models are available, with cir-
cuits pretuned to WWY frequencies of 2.5
and 5 me., 5 and 10 me., or 10 and 15 me.

The instrument is completely  self-
contained. Frequencies as low as 100 ke.
-an be inserted direetly into the RF input

FIG. 3. INTERIOR VIEW OF THE CALIBRATOR, SHOWING UNDER SIDE OF THE CHASSIS

of precision. The method of measurement
consists of obtaining a beat note hetween
a harmonic of the signal under test and
one of WWV's frequencies. A typical
block diagram of the setup is shown in
Fig. 5. The dotted lines indicate the
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FIG. 4. BLOCK DIAGRAM OF THE CIRCUITS WHICH ARE INCLUDED IN THE INSTRUMENT

without the use of a harmonic generator
if the amplitude is 100 microvolts or more.
For audio and time interval measurements,
the use of an audio oseillator and oscillo-
scope 1s necessary.

Use of WWV Carrier * Signals which are sub-
multiple harmonics of any of WW\’s
carriers can be measured to a high degree

el (Ol
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400 CPS !
5 = o E
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‘
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»
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FIG. 5. SETUP FOR RF MEASUREMENTS
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Browning Calibrator, with the +00-cycle
filter cut in.

If the purpose is to set the local signal
souree to a subliarmonic frequency of one
of WWV\'s carrier frequencies, it is only
neeessary to adjust the local signal for
zero beat frequency on the oscilloscope or
for no filntter of the eye of the cathode ray
tuning indicator. The use of a harmonie
generator. Fig. 3. is optional. but the ratio
of Fw Fx is large and sufficient harmonic
amplitude is not generated in the RF
amplifier grid. High orders of harmonics
can he obtained easily by saturating the
grid of a sharp cutoff pentode. Spurious
beats caused by modulation frequencies
are eliminated by use of the low pass filter
in the Calibrator.

In measuring a particular frequency
whose harmonies are within 10 ke, of one
of WWV\'s carrier frequencies, the addi-
tion of a calibrated audio oscillator is
necessary. The calibrated oscillator should
he connected to the horizontal plates of
the oscilloscope shown in Fig. 5. .\ Lissa-
jous pattern of an ellipse is seen when the

calibrated oscillator is at the same fre-
quency of the beat note. The accuracy of
measurement depends very much on the
accuracy of the calibrated osecillator and
the frequency of the heat note. Standard
oscillators are usually made to operate on
submultiple frequendes of WWYV, for
example, 10, 50, 100, 500 ke., ete. These
are seldom off in frequency more than 10
or 20 parts per 10,000,000, Beat notes of
this range can be determined very accu-
rately by a beat counter, an audio-
frequency meter, a frequeney bridge, or a
calibrated oscillator.

Use of WWV Audio Frequencies By utilizing
the modulation frequencies of WWV, one
-an compare or measure audio frequencies
which are in fractional harmonic, sub-
harmonie, or harmonie relation. This can
be better expressed by the equation:

K K .
l\': 40 or f = K:- 4000, where K, and

K. are integers.

r4

It will be noticed from Fig. 6 that this
scheme requires a band pass filter to
climinate the unwanted modulation fre-
quencies. Filtering arrangements con-
sisting of a degenerative type of selective
amplifier has proved very satisfactory.

By observing the Lissajou figures! pro-
duced on the screen, the frequency rela-
tions can be determined immediately. A
few examples are found in Fig. 7.

1 The study of Lissajou’s figures cam be found in
* Radio Engineers’ Handbook” by F. E. Terman, aml

other texts.
(CONCLUDED ON PAGE 27)
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ABOVE: FIG. 3. BLOCK DIAGRAM OF THE VISUAL ALIG NMENT FM GENERATOR
RIGHT: FIG. 1. THIS SIGNAL GENERATOR IS DESIGNE D FOR FM ALIGNMENT

HOW TO ALIGN FM RECEIVERS

FM Communications and Broadcast Receivers Gan Be
Aligned with Greater Speed and Accuracy by Visual Method

BY BERNARD J. COSMAN *

HE most useful tool for the adjustinent

and alignment of tuned coupling eircuits
is without doubt the visual alignment FM
signal generator, in whieh the frequency
response curve of the circuit under obser-
vation is presented on an oscilloscope
screen. Changes in circuit adjustments
can be evaluated quantitatively in a
matter of seconds, whereas the old tech-
niques of tuning for maximum audio out-
put, in the case of receiver alignment, or
tuning for maximum VTVM readings in
some part of the circuit invariably lead to
wholly improper alignment of the IF and
discriminator circuits found in any FM
receiver.

A\ visual alignment FM signal genera-
tor, designed for aligning both FM broad-
cast and communications receivers, has
been developed by Harvey Radio Labora-
tories. This instrument is shown in Figs. 1
and 2, with a block diagram of the instru-
ment in Fig. 3.

Several experiments have been con-
ducted to determine the ability of first-
class radio laboratory technicians to line
up properly a number of FM receivers
in various states of misalignment. Two of
the receivers, of different manufacture,
had IF circuits with band-widths at about
5 me. In no instance was it possible
to get proper alignment of these re-
ceivers by the meter and signal genera-
tor method. The errors were always char-
acterized by such symptoms as improper
band-width, unsyinmetrical side-band re-
sponse, insufficient adjacent-channel se-
lectivity, and reduced gain. Likewise, it
was shown to be virtually impossible to
get the same gain through both wide- and
narrow-band responses. With the visual
alignment FM signal generator, however,
perfect response was obtained in from 2 to
10 minutes, depending on the nature and
amount of the original mistuning. This is
to be compared to + to 8 hours consumed
by the far less accurate meter methods.

* Chief Engineer, Harvey Radio Laboratories, Inc.,
Cambridge, Massachusetts.

On another receiver, used for com-
munications and equipped with a double
superheterodyne eircuit and triple-tuned
IF stages, the results were similar, al-
though the alignment problem was less
complicated. Experienced technicians
found it necessary to spend two hours
trying to get perfect alignment, and they
still fell far short of the results obtained
from visual alignment made in 2 to 5
minutes.

In the case of a unit with only two IF
stages of the slightly over-critically
coupled type, the alignment problem
seemed elementary, vet visual alignment
cut the time by a factor of more than ten
to one, as well as improving the band-pass
characteristies of the system.

The conclusion to be drawn, therefore,
is that alignment of FM receivers, and

particularly their diseriminators, can be
accomplished satisfactorily only by a vis-
ual alignment technique which presents a
linear plot of the transmission characteris-
ties of the circuits under observation on a
cathode ray tube screen. This also implies
that economical and aceurate servicing
of FM receivers can only be carried out
through the practice of visual alignment.
In the case of home receivers when one
considers that FM breadeasting can sup-
plant AM only when the general publie
can appreciate what advantage FM offers,
it becomes significant that some of these
advantages depend upon maintenance of
proper cireuit alignment. Because differ-
ent methods are required for the new
sets, many servicemen do not realize that
FM circnits can be handled as simply and
as quickly as AM. With the proper equip-

FIG. 2. COMPONENTS ARE ASSEMBLED ON A VERTICALLY-MOUNTED CHASSIS

July 1946 — formerly FM, and FM Rapvio-ELEcTRONICS
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ment, an FM set can be aligned perfeetly,
and at an absolute minimum expenditure
of time and effort,

The visual alignment FM signal gener-
ator has been devised to accommodate the
needs not only of servicemen but of radio
laboratories and faetory production. It is
stable, easily adjusted and operated, and
widely applicable as a source of linearly-
swept FM signals. Frequeney **wobbu-
lators™ to date have been characterized
mainly by inflexibility and, in some de-
vices, by extreme unreliability and inac-
curacy. The function of the visual align-
ment FM signal generator is to produce
frequency-modulated carrier signals for
injection into any point in the IF or RF
section of a set to be aligned.

This instrument is calibrated from 0 to
20 me. By using harmonies of this range,
it covers both communications and broad-
cast receivers. The deviations or exeur-
sions in the frequency modulation are
sufficient to cover 8 to 5 times the band-
width of receiver circuits. This means
that as the carrier frequency is heing
modulated, the instantancous frequency
is sweeping completely through the entire
pass-band of the receiver circuits. .\ vacu-
unt tube voltmeter. placed on the out-
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FIG. 4. ARRANGEMENT FOR TYPICAL IF AND DISCRIMINATOR CIRCUIT ALIGNMENT

If the same saw-tooth voltage which is
sweeping the carrier frequency through
the eircuit under observation is also con-
nected to the X-axis plates of an oscillo-
scope through the X-axis amplifier, then.,
obviously. the position of the spot on the
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FIG. 5. TEST SETUP FOR OVER-COUPLED IF AND DISCRIMINATOR CIRCUIT ALIGNMENT

put of the circuit being aligned, receives a
signal only at such times as the instan-
taneous carrier frequency passes through
the pass-band of the circuit. At all other
times, the VTVM output is zero, or very
nearly so. If the VI'VM output is recti-
fied, the amount of DC voltage developed
varies in time exactly proportional to the
amount of instantaneous carrier frequency
being transmitted through the receiver
cireuits.

When the carrier is frequency modu-
lated by a saw-tooth wave, the instan-
tancous carrier frequency is obviously
varying at a constant rate fres¥ one fre-
quency limit to another, and then flying
back to repeat. The DC output of the
VTVM thus varies in time exactly accord-
ing to the transmission curve of the cir-
cuit, and is reproduced identically for
every sweep of the saw-tooth modulation.
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sereen is varying in the same linear
fashion as the carrier frequency is being
swept through the receiver circuit.

When the pulsating DC output of the
VTYVM is placed on the X-axis plates of
the oscilloscope, the wave shape of the
pulsating DC is shown directly, and siuce
this is directly proportional to the trans-

mission characteristic of the cireuit, the
circuit response curve is automatically
traced out.

The signal generator is operated essen-
tially as a beat frequency oscillator. A 21-
me. saw-tooth FM signal beats with a
variable frequency, 21- to 41-mnc. unmodu-
lated oscillator to produce a fundamental
output frequency range of 0 to 20 me..
with a controllable frequency swing up to
900 ke., peak-to-peak.

Several features have been incorporated
which make for extreme stability and
reliability. They make the umit a little
more complex than at first seems neces-
sary. For example. the dial ecalibration
indicates a zero frequency which is for
zero beat between the two 21-me. oseil-
lators. This means that sufficient buffer-
ing is needed to prevent pulling and
locking-in at some super-audible fre-
quency. inasmueh as the unit was meant
to be calibrated by merely plugging a pair
of phones into the beat deteetor output
and adjusting the fixed-frequeney oscil-
lator to zero andio beat. Locking-in occurs
hetween 300 and 2.000 cycles audio beat,
but this error is insignificant because the
primary frequency range of the instru-
ment is between 500 ke. and 20 me. Buf-
fering is accomplished primarily, as Fig. 8
shows, by ineorporating a tripler stage
after a 7-mc. reactance-modulated fixed
oscillator. Saw-tooth voltage is generated
by an 884 sweep tube, and is fed to the
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FIG. 6. CIRCUITS PRECEDING LIMITER SHOULD BE ALIGNED BACK TO ANTENNA
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reactance tube through a cathode follower
stage.

Drift is virtually eliminated by using a
voltage-regulated supply to both oscilla-
tors and to the reaetance tube. The simi-
lar thermal eharacteristics of the two
oscillators have proved responsible for a
large measure of stability,

T'wo output gain controls are provided.
one acting to change the conductance of
the tripler stage. and the other acting to
change the load resistance of the BFO) out-
put circuit. This output circunit must
obviously be resistance coupled in order
to pass all frequencies from zero beat to
harmonic output frequencies as high as
120 me. The signal level of the harmonie
RF output falls off rather rapidly. but
still provides more than enough level to
align RF sections of receivers up to 120
me.

methods, but the simplest is that of
utilizing rectified grid current in the limit-
er cireuits to align the IF stages. Once the
IF syvstem is aligned. the diseriminator
can be adjusted merely by taking signals
off the audio output connection of the
discriminator rectifier. without shifting
the RF output connection of the signal
generator in the set. Examples of typical
connections for visual alignment are
shown in Figs. 4. 5. and 6.

Fig. 4 shows typical connections for IF
and diseriminator alignment. Connections
for aligning other types of over-coupled IF
and diseriminator systems are indicated in
Fig. 5. Stages preceding the Hmiter should
be tackled stage by stage. back to the
antenna post, as shown in Fig. 6.

Five examples of results, as they ap-
pear in the cathode-ray tube. are given in
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FIG. 7. TYPICAL EXAMPLES OF TRACES RESULTING FROM GOOD AND BAD ALIGNMENT

Use of the instrument is simple, as indi-
cated by Figs. 4, 5. and 6. The RF outpu
of the signal gencerator is capacity-coupled
to the grid of the tube whose plate cou-
pling circuit is to be aligned. Alignment
should start with the timiters, working
back to the antenna. VIVM signals for
the scope can be obtained by a number of

FREQUENCY MEASUREMENTS

(CONTINUED FROM PAGE 24)

When the resulting pattern remains
stationary, the ratio relations are exact.
If the pattern drifts slowly. the ratio
relation is not exact. but slightly higher or
lower. By measuring the time required for
a particular point on the pattern to travel
one complete evele along the horizontal
axis, the exact ratio can be determined.
The test frequeney is as follows:

1
f=R I‘l“m + R |/|"n| +
L t

.
Approximately
[ = test andio frequeney

Fm ~

tFm=+1_

where Fm = WWYV's modulation frequency
t = time in seconds for a par-

ticular point to complete

one cyele along the hori-

zontal axis.

Ratio relation

R =

To determine whether the local signal
frequency is higher or lower than WWY'y
modulation frequency. the test frequency
or its phase can be shifted slightly to note
the direction of drift. .\ typical phase
shift network is shown in Fig. 8. When R
is increased, the direction of travel taken
by the pattern on the cathode-ray tube
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Fig. 7. Perfect alignment of an IF system
is shown at . Trace B resulted from bad
alignment. Complete misalignment of cas-
caded IF stages is indicated at C. with one
stage badly aligned as at B. \ correctly
aligned discriminator produeed trace D.
Improper tuning of the diseriminator re-
sulted in trace E.

W
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RATIO I'1  WITH VARIOUS PHASE RELATIONS
RATIO 21 WITH VARIOUS PHASE RELATIONS
RATIO: 6°} RATIO 3:2 ‘

FIG. 7, TYPICAL LISSAJOUS FIGURES

will be that of a local signal frequency
higher than WWY's modulation frequency.

Time Interval Measurements * The accuracy of
the time interval marked by a pulse every
sccond as transmitted by WWY is better
than 10 microseconds. For intervals of 1,
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FIG. 8. SIMPLE PHASE SHIFT NETWORK
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4, or 35 minutes the aceuracy is better
than one part in 10,000,000, With appro-
priate chronograph or oscillographic re-
cording equipment. the sceond  pulses
can be used to measure short or long time
intervals. Second pulses can also be used
to control a frequencey source: whether it
be an eleetrical oscillating system or a
mechanical vibration svstem.

Measurements of low frequeneies, from
1 to 200 cycles. can be made accurately
by using the second pulses. For example.
assume that a test frequency of approxi-
mately 100 eyeles is applied to the hori-
zontal plates of an oseilloscope and the
WWV second pulse is applied to the
vertical plates. If the pulse travels along
the screen and returns to its original
position after three hours. or 1.080.000
eveles later. the frequeney is shown to be
accurate to approximately 1 part in
1.000,000,

In the foregoing operation, it is always
desirable to filter out the 400- and 4.000-
evele modulation frequencies by employ-
ing a low pass filter in the andio output
of the receiver. The eutoff frequeney should
be 400 eyeles or less. Such a filter is pro-
vided in the Browaing Calibrator.

Standard Musical Pitch * The modulation fre-
quencey of 440 eveles corresponds to piteh
A above middle € (or A4) in the Equal
Tempered Chromatice Scale as adopted by
the American Standards Association in
1936.

To utilize the piteh A4 to its fullest
extent, it would be advisable to filter out
the second pulses. 4.000-¢yele modulation
frequency. and noise by employing the
selective amplifier at 440 eps.

Specifications # Following is a summary of
the specifications of the Calibrator:

All eirenits, including the power supply,
that are necessary for making WWY fre.
queney measurements are provided.
Power Supply: 100 to 125 volts. single
phase. 50/60 eyeles.

Power Consumption: Approximately 85
volt-amperes.

RF Input Signal: Pretuned for 2.5 and
3 me., or 5 and 10 me., or 10 and 15 me.,
with a sensitivity better than .5 micro-
volt. Panel provision is made for test
frequeney input.

Selectivity: 10 db down at 5 ke, off reso-
nance. Image rejection ratio and IF re-
Jjection ratio at least 30 dbh.

Cathode Ray Tuning Indieator: Audio
indicator permits comparison between RF
source and WWYV transmission using zero
beat method.

Audio Filters: Filter system allows selee-
tion of sharp band pass filter at 440 or
+.000 eycles, or low-pass filter with cutoff
frequeney at 400 eveles.

Dimensions: 9 ins. wide, 11 ins. deep,
weight about 30 Ibs.

The unit is supplied for rack mounting
or in separate steel cabinet.
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SPOT NEWS NOTES

James Lawrence Fly: Former FCC chairman
has been joined by William C. Fitts, Jr.
and Peter Shuebruk in forming the law
firm of Fly, Fitts and Shuebruk, at 30
Rockefeller Plaza. New York 20, Mr. Fitts
served as general counsel of the Tennessee
Valley Authority, while Mr. Shuebruk
was assistant to the general counsel of the

FCC.

FM Set Prodaction: Scott Radio is setting an
all-time record of dollar-volume sales on
FM-AM receivers. despite the high prices
of their models. Zenith is in full production
on moderately-priced sets of excellent
performanee. Freed Radio will probably
be next to schiedule deliveries. Chassis are
coming off their lines, but shipments
have been held up for eabinets. G.E.'s
Bridgeport plant promises FM-AM sets
in Angust, and RCA has announced that
a full range of models will be available in
September. Sears, Roebuck will be among
the leaders.

Dr. Bennett . Ellefson: A member of the Syl-
vania research organization sinee 1937,
has been appointed director of Sylvania‘s
central engineering laboratories,

Milwaukee: 7 he M iliraukee Journal has been
granted a construction permit to erect an
experimental television station, operating
in the 540- to 920-me. band. Plan is to
conduet research into the performance of
the latest standard, commereial television
cquipment. Construction and field studies
will be direeted by Phillip B. Laeser, FM
and television engineering supervisor, and
Edwin 1. Cordes, chief construction en-
gineer.

Tube Count: 1M A has called upon its mem-
bers to observe strictly the FTC ruling
of July 22, 1939, which required diseon-
tinuance of advertising which specified
the number of tubes including rectifiers,
and the substitution of such phrascology
as ‘8 tubes and rectifier tube™.

Dr. Felix L. Yerzdey: Appointed dircetor of
research and engineering at Myealex Cor-
poration, Clifton, N. J. A specialist in
insulation research, he has been connected
previously with Western Electrie, Bendix
Aviation, Weston, and DuPont.

Fitting: From the newly-revised Directory
of municipal radio stations in this issue,
we learned that the police radio system in
Brooklyn Center, Minn.. is licensed under
the call letters KANN, while that at
Hazel Park, Mich., has been assigned
the significant call WJUG.

FM Lines: AT&T is coiperating very effec-
tively. and at great expense, with the tele-
vision stations in the preliminaries of
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coaxial cable networks. Now, we'd like to
have a chance to hear what can be done
by way of high-fidelity FM programming
over telephone lines which are available
for 15,000 eyeles. If live talent cannot be
used for such a demonstration, some of the
new high fidelity recordings would make
suitable program material. And some of
those wood-sawing, nail-driving demon-
strations would add interest. Or how
about a bit of good old melodrama, with
screams and pistol shots?

Chicago: Plans for FM and television studios
projected by Balaban & Katz call for a
600-ft. tubular steel tower to be erected
on the State-lake Building. The tower,
15 ft. in diameter at the base and 3 ft.
at the top, and extending 90 ft. into bed
rock, will enclose an elevator and the
lines to the antennas. The latter will be
mounted on an 835-ft. mast above the
tower. An exterior spiral staircase will
be used for tower maintenance work.
B. & K. have retained Milton Searle
Carstens as architect and designer of the
tower and FM installation.

Railroad Radio: Manufacturers are beginning
to complain that it’s time for some of the
railroads to spend a little of their own
money on radio equipment and develop-
ment. Practically all the work done so far
has been at manufacturers’ expense, with
the railroads contributing nothing but
the loan of some rolling stock.

FM Monitor; FCC approval has been issued
on the REL monitor for FM broadcast
stations. This instrument provides direct
reading of frequency deviation on a zero-
center meter, and of modulation up to
1409, with plus-or-minus 75 ke. swing as
100%,. Also provided are an over-modula-
tion alarm and an audio monitoring cir-
cuit. Deviation, modulation, and the
over-modulation alarm ecan be indicated
remotely.

RMA Officers: The 1946-47 officers of RM.A,
clected on June 13th, are: president, R. C.
Cosgrove; vice president and chairman of
the set division, Henry C. Bonfig: vice
president and chairman of the tube divi-
sion, M. F. Baleom: vice president, Fred
R. Lack: vice president and chairman of
the parts division, J. J. Kahn; vice presi-
dent, Allen Shoup; treasurer, Leslie Muter:
executive viee president, general manager.,
and secretary, Bond Geddes. RMA mem-
bership is now at a record high of 337
companies.

Record Crystal: .\ quartz mother formation
weighing 115 Ibs. has been received from
Brazil by James Knights Company. While
this formation, valued at $3,000, is not

Items and comments, personal and other-
wise, about manufacturing, broadcasting,
communications, and television activities

the largest ever found, it is said that none
of comparable size has heen so free of
checks and flaws.

FCC Chairman: Contrary to the impressions
of some of our readers, FM ax» TELE-
vistiox did not at any time oppose the
shifting of FM broadcast frequencies, per
se. We have. however, opposed those who
atlvocated the change, under the guise of
trumped-up technical arguments, in the
hope of protecting their AM interests.
We objected strenuously to the manner
in which the FM hearings were conducted,
for Mr. Porter's seleetive acceptance and
rejection of testimony gave the appear-
ance of hringing out support of a decision
reached hefore the proceedings started.
Also, we objected to what appeared to
be an effort to sell the final decision to the
industry, since it was obvious to any well-
informed observer that so much of the
testimony favoring the change came from
those who were not concerned with public
interest, but with their own.

We could have been wrong, but Mr.
Porter’s handling of OI’A, and the type of
propaganda which has issued from his
office, particularly stnce July Ist, en-
courages us to favor Mr. Denny as per-
manent FCC Chairman.

Facsimile: Chicago Tribune's daily demon-
strations of FM facsimile transmission
inctuded four-column rush pictures of the
tragic La Salle Hotel fire. Special demon-
strations have been given for students at
Medill School of Journalism, Evanston,
and for the Illinois ’ress \ssociation at
St. Charles. Transmission is from WGNB,

Renald P. Evans: Elected president of The
Turner Company, microphone manufac-
turers at Cedar Rapids, Ta. He has served
as general manager for the past 3 years.
David Turner, founder of the Company,
is now board chairman, and John B. Turner
the executive vice president.

FM Transmitters: First FM transmitter
shipped by Federal Telephone & Radio
Corporation was a 1-kw. installation,
complete with square loop antenna, for
the Omaha World Herald. Temporary
location of the station is a farm house
moved to the transmitter site. Special
building will be erected when restrictions
on new construction are lifted.

John Logie Baird: One of the pioneer televi-
sion inventors has passed away in London
at the age of 38.

Television Construction: Farnsworth is com-
pleting a radio center at Fort Wayne
where it is planned to demonstrate the
feasibility of television in cities of middle
(CONTINUED ON PAGE 59)
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OME of the most important news of
EM applications will be made by
installations  emploving towers of  this
general appearance. We c¢an recall. and it
was not so long agao. that some engineers

predicted that there would be no nse for
FM above 100 or 150 me.. because no
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static exists above those frequencies. Sub

sequent experience with highly sensitive

receivers indicntes 1) that there is static
all the way up the spectnun, and 2) that
FM's contribmtion to relay and control
circnits will expand their use enormously.
and make possible better service at lower
cost than can be obtained from wire lines.
This photograph shows an RCA relay
station operated in coiiperation with
Western Union between New York City

July 1946 — formerly FM, and I'M Rapio-FrrcrroNies

and Camden. It is expected that installa
tions of this sort may ultimately replace
thousands of miles of telephone and tele
graph wires. Such systems may also carry

FM broadeast and facsimile networks,
With a further inerease in transmitter
handwidth. such relays can handle tele
vision programs also. Still another use of
microwave eirenits is to control electrical
or mechanical devices which are located in
remote. inacessible places.
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TRANSMISSION LINES FOR FM STATIONS

Characteristics of Coaxial Lines, and Methods of Installation — Part 2

Overall Expansion » Normal variations in
temperature due to weather cause ex-
pansion and contraction in copper trans-
mission lines. affecting the inner and
outer conductors equally. For the extreme
temperature range from winter cold to
summer heat, the magnitude of this expan-
sion isabout 117 ins. per 100 ft. On a 400 ft.
run, the total expansion is thus about 5 ins.

Although there are many successful
installations in which soft-temper 7g-in,
coaxial cables have been attached to
vertical towers with no provision for
expansion, the flexibility of these lines is
entirely lacking in the rigid lines designed
for FM, and the user is cautioned against
installing such rigid lines with inflexible
mechanical supports, The basic difficulty
with inflexible supports is that the ex-
pansion coefficient of copper is approxi-
mately 50% greater than that of steel,
and enormons forces (several tons) may
be developed in a structure if the two
metals are held inflexibly together. Unless
some form of stress relief is provided,
these forces will inevitably cause failure of
the supports, of the transmission line coup-
lings, or possibly even of the tower itself.

Two methods of providing for expan-
sion on vertical towers are illustrated in
Fig. 21. The expansion joints in Fig. 21.\
are installed at 200-ft. intervals, and the

BY C. RUSSELL COX*
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FIG. 18, LEFT. DETAIL OF RIGID SUPPORT TO CLAMP COAXIAL LINE. FIG. 19, RIGHT.
PIPE STRAPS OR CONDUIT CLAMPS PERMIT LONGITUDINAL MOTION

bottom ends of each 200-ft. run are sup-
ported by brackets which anehor the line
firmly to the tower. The remaining sup-
ports should be of a type which permit
vertical motion (as from expansion or
contraction) but prevent lateral motion.
In making such an installation, the bottom
section of transmission line should be in-
stalled first and subsequent sections added

to it so that all sections are supported by
the bottom one and all couplings are in
compression, rather than tension. In con-
necting the expansion joint between the
last section of the line and the antenna,
it should be compressed slightly below its
normal length for the temperature at the
time of installation, to permit inserting
the inner connector.
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FIG, 25A. MOTOR-DRIVEN DRY AIR PUMP

In Fig. 21B, spring supports allow ex-
pansion and contraction to occar freely,
and expansion joints are not needed.
Whereas the installation of Fig. 21A is
made from the bottom up, this one is
made from the top down. The spring
supports should be added as the work
progresses, so that tension on any one
flanged connector is never greater than
that duc to the weight of three or four
lengths of line.

Horizontal Runs » Fig. 20 illustrates a hori-
zontal run in which no provision for ex-
pansion is required because of the sinuous
fashion in which the line is laid. Fig. 22
shows two other horizontal runs in which
expansion joints are not needed. In both
figures, the dotted lines indicate with some
exaggeration the position of the line after

expansion has occurred. Fig. 23 shows a
long horizontal run with expansion joints.

H it becomes necessary to cut a 20-ft.
length of line, the cut should be made only
at the mid-point between insulators, to
avoid disturbing the characteristic impe-
dance of the line. The mid-points arc
marked on the outside of the outer con-
ductor by means of yellow bands. In FM,
one or two exceptions to this rule may be
tolerated. especially if they oceur near the
transmitter rather than near the antenna.
In television, however, if a cut is made
any place other than at the mid-point, it
becomes necessary to install a special see-
tion of inner conductor to introduce re-
flections compensating those due to the
improper cut.

Pressurization % Pressurization with a dry
inert gas is necessary if reliable operation
is to be obtained. Although nitrogen was
frequently used for this purpose before
the war. dehydrated air is considered
preferable becanse of its ready availability.
So far as performance is concerned, there
is no preference between the two gasses.
Fig. 25 shows two suitable sources of dry
air, onc manually operated and recom-
mended for short lengths of line, the other
motor driven, sclf-reactivating, and fully
automatic.

The antenna end of a transmission line
should be fitted with a valve to permit
flushing the line with gas, a procedure
especially recommended on new lines or
after a line has been opened for repairs.
Since the antenna end of the line is usually
inaccessible, a length of copper tubing
may be routed from a gas inlet"coupling to
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FIG. 25B. MANUALLY-OPERATED DRY AIR
PUMP FOR COAXIAL LINES

some more convenient spot where the
valve is located. Rubber hose may be used
in place of copper tubing to by-pass the
base insulator on insulated vertical tow-
ers. Fig. 24 shows typical gas connections.

Isolation from AM Towers * For owners of
standard broadcast stations who are add-
ing FM, it is often cconomical to use
existing vertical tower radiators for sup-
port of the FM antenna. Two schemes for
doing this without detuning the AM
tower are illustrated in Figs. 26 and 27.
Both methods attempt to provide a very
high impedance between the base of
the tower and the outside surface of the
FM transmission line, by means of quar-
ter wave resonant seetions. In Fig. 26, the
resonant section is on the tower and the
tower itself forms the outer conduetor.
The transmission line must be insulated
from the tower for a vertical distance of
one-quarter wave up from the base. Fig.
27 shows an alternate scheme in which the
resonant section is laid horizontally above
ground.

In both methods described above it is
possible to provide an exact adjustment
to resonance by making the line slightly
shorter than a quarter wave in length and
connecting a variable condenser across
the open end.

Spare Lines » The FCC engineering stand-
ards for FM require either an emergency
antenna or an auxiliary coaxial transmis-
sion line to the main antenna. In most
cases, it is cheaper to install an emergency
antenna, as this may be an inexpensive
device located on top of the transmitter
building or at an intermediate level on a
tower. Under emergency conditions opera-
tion at reduced power would then be
necessary. Duplicate coaxial lines will
undoubtedly be used in the larger stations,

FM axp TELEVISION
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FIG. 27. RESONANT SHIELD USED TO ISOLATE FM LINE FROM AM TOWER

where the loss of revenue due to emer-
gency operation with greatly reduced
power is a more serious consideration than
the cost of a duplicate line.

Costs » Fig. 28 shows the initial invest-
ment in transmission line materials only,
exclusive of installation costs. Where
steeplejacks are employed to work on
towers, the installation labor may cost
several times as much as the transmission
line itself.

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)

potential FM broadcasters seem worried
about the failure of manufacturers to
deliver FM receivers in quantity. Some
individuals have accused set manufac-
turers of deliberately stalling and, in one
instance, a Congressional investigation
was suggested.

If the manufacturers had time to worry
over such things, they would probably
say: *“ You should be a manufacturer your-
self!” The only set producers that aren’t
actively engaged in completing FM de-
signs, or preparing to start production,
are those whose facilities are limited to
building little AM table models. Judging
from the shipments being made now, the
competitive situation will penalize any
major concern that cannot start regular
deliveries by September 1st.

In this respect, it is quite possible that
Sears, Rocbuck will steal a march on
the rest of the industry. Colonial Radio,
now a Sylvania subsidiary, is chief sup-
plier of Sears Silvertone sets. The Co-
lonial plant at Buffalo ranks with the
leaders of the industry in engineering
and production facilities. This was evi-
dent in the equipment produced there
during the war.

Now, Colonial has a new plant at
Riverside, Calif., and another at Bloom-
ington, Ill., where Sylvania made VT
fuse tubes. In some of the 500 cities where
Sears stores sell radios, it is quite likely
that the first FM sets offered will be

Summary * The data presented on specific
antenna design problems has been drawn
from such practices as have been adopted
as standard, and from the author’s very
extensive experience in the installation of
coaxial lines for FM and television an-
tennas. In the former case, the organiza-
tions responsible for the adoption of
standards were identified. Curves and data
on line characteristics have been checked
against actual practice, and afford a de-
pendable basis for the design of new in-

Silvertone models. \And it is safe to say
that they will deliver full FM performance
as to tone and static elimination.

Manufacturers of AM broadcast station
equipment are fairly well situated. At
least. enough C.P.’s for new AM stations
are being issued to use up whatever ma-
terials and components were carried over
from before the war, and the old AM de-
signs are still the best to be had.

But the production of FM broadcast
equipment, on which many had counted
heavily, was knocked into a cocked hat
by the necessity of developing entirely
new designs and tubes for the new fre-
quencies. Deliveries of 1-kw. FM trans-
mitters are beginning to roll at last, but
nearly a year after I’aul Porter assured
the industry that 10-kw. transmitters
would be “immediately available.,” we
are still waiting to hear that the first one
has been shipped.

Communicatiens * I’rincipal engineering sal-
vaged from the war was what had been
done on FM communications equipment.
In fact, although it may not be realized
generally, the most active section of the
whole industry is that devoted to FM
communications. This applies not only
to installations for the old 30- to 40-mc.
band, but to the new bands opened up
by the FCC, because suitable transmitting
tubes of sufficient power for these services
were already available.

The present status of radio telephone
communications over relatively short dis-
tances (up to 100 miles) or by relays
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FIG. 28. THE APPROXIMATE COST OF
LINE INSTALLATION, EXCLUSIVE OF THE
LABOR, AS A FUNCTION OF LENGTH

stallations.

Correct design of antenua structures is
emphasized not only because the cost is a
substantial part of the total investment in
any FM or television station, but because
the efficiency of an antenna is directly
related to coverage and, therefore, to the
potential revenue to be derived from the
station. Experiences which AM broad-
casters have had with antenna problems
shows the wisdom of thorough planning as
a means of avoiding subsequent changes.

spaced at line-of-sight intervals is ap-
proximately comparable to the status of
broadcasting after World War I. The chief
difference was that the use of 2-way FM
by police services was off to a convincing
start before Pearl Harbor. During the
war years, except where its use was
precluded by our standardizing on exist-
ing British AM equipment., FM won its
way on the sheer superiority of its per-
formance for short-distance and relay
communications.

Thus, after VJ-Day, 2-way equipment,
giving a degree of dependability compara-
ble to the wire-connected telephone, was
available for civilian applications. Chief
advantages of FM are lower installation
and maintenance, and the ability to com-
municate with automobiles, trucks, buses,
and trains while they are in motion.

Already, prewar AM municipal and
state police equipment is being replaced
by FM installations, and practically no
AM equipment is being built for the
emergency and mobile services except to
maintain prewar systems. All railroad ra-
dio equipment is FM. One of the largest
manufacturers of military radio apparatus
spent a sum reported to exceed a quarter-
million dollars on AM railroad radio
development only to abandon the project
and shift to FM.

Innumerable uses for FM have come
about since the war, as individuals and
businesses have come to realize the de-
pendability of the FM telephone, and
the case with which the equipment can

(CONTINUED ON PAGE 58)
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EXAMINING FM TRANSMITTER PERFORMANCE

Use of the Panalyzor for Analyzing the Characteristics of FM Gircuits—Part 2

C. Parasitic AM ox FM — To check
for parasitics, it is desirable that a modu-
lation frequency greater than 8 ke. be
used. If AM is present, then the J,(8)
Bessel function sidebands will fall to zero
in an unsymmetrical manner as the devia-
tion is changed. Generally, the lower side-
band will fall to zero before the upper side-
band. This is due to the fact that the AM
is a sine function and the FM is a co-sine

BY J. R. POPKIN-CLURMAN

tude than would be predicted for pure
FM. This condition may be caused by in-
sufficient excitation of the final amplifier
stages. It is shown in 9C.

D. CompiNnaTion FM, AM axp PM

When spurious phase modulation is pres-
ent in addition to AM on FM, it will be
observed that some of the side frequencies
never go to zero, and of course the theo-

If the audio modulation frequency is
known, then the deviation when the car-
rier [Jo(8)] goes to zero for the first time,
will be 2.4 times the modulation fre-
quency; 5.52 times the modulation fre-
quency the second time the [Jo(8)] goes to
zero; or when the [J1(8)] sidebands go to
zero for the first time, will be 3.8; and
approximately 7 for the second zero. The
exact values can be taken from a table of

KILOCYCLES

KILOCYCLES

- 5 -

FI1G. 8A, 60-CYCLE AM OR FM HUM ON UN-
MODULATED CARRIER

function for the first pair of sidebands,
so that the AM subtracts from the lower
sideband and adds to the upper sideband.
When AM is present. most of the side-
bands will be unsymmetrical, and as the
modulation is increased, the sidebands
will reverse their amplitudes after passing
through zero. Figs. 9.\ and 9. The greater
the modulation index the less effect the
AM has on FM.

For heavy AM on FM, it is possible
to cancel one of the sidebands completely
while leaving the other a greater ampli-

FIG. 8B. 120-CYCLE RIPPLE ON CARRIER.
SWEEP AT 0. SWEEP RATE 30 CYCLES

retical distribution for sine wave, as pre-
dicted by the Bessel function, can never
be realized.

E. Deviamiox CaLisratioN or the FM
TRANSMITTER, AND CALIBRATION OF THE
PaxavLyzor — Assuming that no AM or
PM is present in the transmitter, the
modulation deviation of the transmitter
can be determined experimentally by
watching when the carrier, or first, sec-
ond, third, and additional sidebands pass
through zero as the deviation is increased.

FIG. 8C. 60-CYCLE HUM ON UNMODULATED
CARRIER PHASE OPPOSITE FIG. 8A

Bessel functions. Figs. 10A through 10K
illustrate typical patterns received under
such conditions.

If a known frequency, such as 15 or 20
ke.. modulates the FM transmitter, then
the side frequencies act as calibrated
markers for the Panalyzor, since the side
bands of the FM transmitter occur at
regular intervals spaced by the amount
of the modulation frequency. The limits
for £ 75 ke.. may be set by modulating
the transmitter with 1.6 ke. and watch-
ing when the Jo(g) goes to zero for the

KILOCYCLES
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FIG, 9A. LIGHT AM ON FM, 15-KC. SWEEP
B8=.5, DEVIATION -+ 7.5 KC.

FIG. 9B. FM SIGNAL WITH 40-KC. MODU-
LATION, WITH AM SUPERIMPOSED

FIG. 9C. HEAVY AM ON FM, 15 KC. MOD.
ONE J; () SIDE BAND MISSING
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KILOCYCLES

FIG. 10A. 15 KC. MOD. Jo(8) =0,

DEVIATION = 36 KC.

B =2.4),

second time. This will establish the + 75
ke. deviation. To get the limits for narrow
band FM. if & 15 ke. determine the total
limits of swing. it is only necessary to
modulate the narrow band transmitter
with 15 ke. and the first sidebands will be
15 ke. on either side of the carrier and
determine the limits of modulation. A
secondary standard can also be used in
conjunction with multi-vibrators to cali-
brate the Panalyzor directly.

F. Pre-Empiasis Cavisratiox — To
check the pre-emphasis network versus
frequency, the bandwidth is noted as
shown on the Panalyzor as a function ef
audio frequency, maintaining the input
modulation andio level constant. A plot
will then show whether the deviation ratio
coineides with the pre-distortion curve.

3. Square-Wave Response * The distribution
of side frequencies for a square-wave input
is not as predictable, since square waves
may be considered as made up of odd
cosine functions. In most cases the signifi-
<cant sideband companents extend much
further away from the earrier than for
equivalent voltage sine wave modula-
tion, and in some instances the sidebands
never go to zero. Figs. 11.\ and 11B com-
pare an FM signals for sine wave and
square wave modulation of equal peak
voltages.

FIG. 10B. FM SIGNAL, 11-KC. MODULA-
TION, Jo() = 0, DEV. = 60.7 KC.

4. Complex Waves * Despite the fact that
audio program material does not possess
constant frequencies or amplitudes, it is,
nevertheless, possible to check the carrier
shift and non-symmetrieal modulation, as
the program material can be seen in-
stantaneously, and the eye can weigh the

FIG. 10C. FM SIGNAL, 7-KC. MODULA-

TION, Ji(3) =0, DEV. = 26.6 KC.

observing transient conditions, it is pos-
sible to watch the center frequency con-
trol circuits functioning as soon as modu-
lation ceases. Noisy circuits are shown in
“ig. 13. Thus the overall behavior of an
FM transmitter can be checked continu-
ously by means of the Panalyzor.

KILOCYCLES

e

KILOCYCLES

FIG. 10D. FM SIGNAL, 15-KC. MODULATION,
Ja () =0, DEV. = 75 KC.

distribution of the FM energy band.
Therefore, carrier shifts under modulation
are readily apparent as well as non-
symmetrical modulation. A large carrier
shift under complex modulation is shown
in Fig. 12. There being no time delay in

KILOCYCLES

e

FIG. 11A, 15-KC. MOD. WITH SINUSOIDAL FIG. 11B. 15-KC. MOD. WITH SQUARE WAVE,

WAVE, § = .5, DEV. = 7.5 KC.

SAME PEAK AMPLITUDE AS FIG. 11A
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FIG. 10E. FM SIGNAL, 15 KC. MODULA-

TION, 8 =5, DEVIATION = 75 KC.

5. General Frequency Measurement * Because
the Panalyzor has direct-coupled ampli-
fiers, it will measure frequencies down to
and including zero beat. This property,
together with the ability to show large
amounts of the spectrum at once, make it
invaluable for checking the proper opera-
tion of doublers, quadruplers, frequency
dividers, and otherwise general alignment
of the stages of the transmitter. It can
also be used for checking AM modulation,
Fig. 14, and carrier shift of AM trans-
mitters.

A\ suggested arrangement of the Pan-
alyzor for FM stations would consist of a
stable, crystal-controlled beating oscilla-
tor with the necessary multipliers, Fig. 15,
as the local oscillator. An auxiliary crystal
oscillator (500 ke.) should be used for
checking the center frequency of the Pan-
alyzor. This crystal oscillator could be
modulated by any audio frequency to
which it is desired to set the modulation
limits. This would result in a pip appear-
ing at the center of the screen, and two
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FIG. 12. HEAVY CARRIER SHIFT UNDER
COMPLEX MODULATION

pip markers appearing at the deviation
desired.

Personnel using the Panalyzor for FM
monitoring and checking have found it
invaluable because of its ability to sum
up the performance picture instantane-
ously. Their comments have led to sug-
gestions for a possible FM modulation
monitor and FM frequency meter.

The FM transmitter is fed into the
Panalyzor in the usual manner. A tem-
perature-controlled crystal oscillator equal
to the transmitter frequency plus or minus
500 ke. divided by 16 is fed to two quad-

FIG. 13. HEAVY RANDOM NOISE ON FM
CARRIER, SWEEP REDUCED

ruplers. This provides a stable heterodyn-
ing oscillator which produces a 300 ke.
beat with the FM transmitter center fre-
quency. Both these signals are then fed
into the Panalyzor. A 500 ke. crystal of
low-drift characteristics is also fed into
the Panalyzor. The 500 ke. crystal is
amplitude modulated by a 75 ke. or other
limit oscillator. The markers which then
appear on the Panalyzor screen corre-
spond to the center frequency of the FM
transmitter and the limits set for 1009,
modulation are shown by markers set up
=+ 75 ke. of the center frequency. The

FIG. 14. AM SIGNAL, 100% MODULATION
WITH 10 KC. OF AUDIO

75 ke. oscillator may be made variable to
set other modulation limits. When there
is no FM modulation present. the FM
carrier will beat with the 500-ke. center
mark. A part of the 500-ke. beat energy is
fed to a limiter which may operate at 500
ke. or a multiple thereof and thence to a
piezo electric or usual discriminator which
feeds a meter indicating cycles deviation
from the standard. An alternative center
frequency meter would consist of a crystal
discriminator and limiter fed by frequency
dividers. A possible arrangement is shown

= - —

o U ]
| M ¢ A |
| TRANS. PANAL. |
il 0D. MON |
™ [$] |
TRANS PANAL — - - - ‘7 —_— o) — S 1
- | MasTER | OPYNAL | SORIMAL f
| xvaL QuAD. !»—{ QuAD. DIviRs | A AReT {
. J L L J ol DIsC.
— = — = fot 500 KC -
] | aux. | 0 { f
xTAL 0sc— aquap Quao. lxnn.:scj s o ] A
_ L J I | SOOC. ‘ umn'r }—‘c:ur:n [Limiven | (" 1)
,4500KC AF MOD.FOR RHERS MARK \
B SIDE-MARKERS — - _/
ie 73 KC.OR 300 KC TRANSMITTER
VAR|ABLE VIATION

j

in the block diagram of Fig. 16.

FREQUENCY
METERINCYCLES

FIG. 156. SIMPLIFIED BLOCK DIAGRAM FOR THE USE OF
THE PANALYZOR AT FM STATIONS

FIG. 16. SUGGESTED DYNAMIC FM MODULATION AND FREQUENCY
METER ARRANGEMENT

ALLOCATIONS FOR 920-940
AND 940960 MC.

In the FCC report of allocations from
25 me. to 30,000 me., the frequency
band of 920 to 940 mc. was allocated to
the experimental broadcast services, and
the 940 to 960 me. band was allocated to
fixed and experimental broadcast services.
the latter band on a shared basis between
broadcasting and low-power fixed services,
such as police facsimile, control circuits.
public service, special emergency auto-
matic relays or repeaters, relay broadcast,
and broadcast studio-to-transmitter links.

The Commission has received urgent
inquiries as to the exact manner in which
these various services would be accommo-
dated in the bands provided. Potential
manufacturers and users of FM studio-to-

transmitter link equipment are partic-
ularly anxious to know what frequencies
are available to that service.

Accordingly, the following tentative
service-allocation plan for the frequency
bands of 920 to 940 and 940 to 960 mec.
has been formulated, reflecting the desire
of the Commission that certain frequen-
cies be made definitely available at once
for services which need them urgently:

1. Assignments to FM studio-to-trans-
mitter links may be made in the upper
portion of the 920 to 940 mc. band in the
event that future requirements indicate
that insufticient space is available in
the band from 940 to 952 me.

2. Assignments to experimental broad-
casting service in the 920 to 940 me. band
may be made progressively upward from
920 mec.

3. The band of frequencies from 952
to 960 mec. is to be used for fixed circuits
such as police facsimile, control circuits.
ete.. with assignments progressing down-
ward from 960 mec.

4. The band of frequencies from 940
to 952 me. is to be used for FM studio-
to-transmitter links with assignments pro-
gressing upward from 940 me.

5. Assignments in the frequency bands
from 920 to 940 and 940 to 960 me. are to
be on multiples of 100 ke., in order that
a flexible channeling system may be pro-
vided. (The bandwidths required by the
different services concerned can he ac-
commodated through the assignment of
an appropriate number of adjacent chan-
nels to each station.)

6. A frequency tolerance of .019, and

(CONCLUDED ON PAGE 63)
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Part 1: MUNICIPAL & COUNTY EMERGENCY STATIONS

The Official Directory of Municipal and County Police Radio Transmitters — 6th Edition

MUNICIPAL POLICE I U LIS ]
KQPZ La Verne Mtr 33220 AM
ALABAMA SPECIAL INFORMATION KRIM, Lindsay Mtr 37100 AM
| . NG Coll 2414 AM
VR [ nuistan WE Mtr 33100 AM Every six months, through the courtes . Link GE 39380 FM
WPFM Birmingham Wi 2382 AM Y . . Y KBQW Long Beach CECr 33100 AM
l\,lnk Mtr 30580 AM ond cooperation of the Federal Communica- KQAO REL PDL 33100 AM
o A by tions Commission, this Directory and the WSS T G Bl
&'alA)l\) Rf?gg'xlr f\‘l |t‘r 22% ;‘::} Directory of State, Zone, Interzone, Fire, in’r CECT RCA Temc 31780 A:}
i ik 357 R . . E 3
WKUI Floreuce Atr 35900 FM Forestry, and Special Emergency Stations to KQX]I Comp 33100 AM
WQIG  Gadsden Sl e ﬁ:} appear next month, are completely revised. KGPL  Los Angeles ek RCA 1730 N
}t'l\’l("\\A !\I untaville 2\\1’"_' ':92(2) A\{ Thus their accuracy and completeness are CECF 35220 AM
e e Wiee atir 30380 AM assured. i SEA ol
WMPM Montgomery “jt;‘l‘lr ,“2)‘;2(2) :Q{ 1. Attention is called to an important T CECT 39380 AM
A . . Py o o
a’néspz Northport Mitr 35000 1M change in this 6th edition. In the past, FCC RQIN f‘ﬁm,’:
FAS Selma Wi 2382 AM i KQEF «
a:,,vs Rylacauga RO 33500 AM records sho‘wed the' names of the companies RaJo (_::r':g
QLH Tuscaloosa Mtr 35900 FM whose equipment is used at each station. KQJP Comp
' Now, hawever, entirely new records have OXKK
ARIZONA been set up, and that particular information ?\\kx\\! .
KRHS  Bisbee Sl is not available to us. Therefare, where Kgl(m l.os Angeles (C'0) :,',‘)‘;
H}g{x :‘Iasa '(‘nl"'nll(le :r changes or additions to the previous Direc- KERL Los Banos ﬁnr .
Py Clagsta halid ’ aar
KQOJ pﬁ:;,,m" (Co) Feme tory have been made, the manufacturers BXHA l.y(nqns P[c;'l;k ) Comp ||.750 AM
Mtr names do not appeor : : CRIFE RS
KRAC Florence (€0 sSP c 5 KQHK Lynwood PDI. 35500 AM
’ ) Mtr 2. Correspondence with Radio Super- KFWII Madera (C0) Mtr 2414 AM
Lt !\',‘I’::;‘;“;‘;)'l“ s visors of municipal radio stations should be RIS b ]
KRIZ  Mesa ';t'rt-c addressed to Police Headquarters; and with l}:ai‘x i‘\::l;ltllln(e(l‘m ]
Mtr . 7Y ‘om
KGZJ Phoenlx def those of county siations, at the Sheriff's KRBS  Martinez ((o) (‘nmg
S s Office. Listings of county stations are identi- KQCE ik
;é‘glim Prescott Atr fied by the abbreviation (Co). KADS®  Marysville Comp
IM  Prescott ((*o) At Comp
Afrr 8 Mtr
KRJA  Saftord infer KHNJ  Maywood Mtr
3 0 Atr RS:";} Q}enlgdl’ark (Knnr
KEVZ & ‘Tucson Teme 5 KADQ DBrea Comp 2490 AM Merc ‘omp
k(l- YUl ‘Tempe Mtr R:-;IOO AM | Comp 33780 AM | o0t serced (G Mtr
QPP Tucson Comp 2430 AM KQBE Burbank Comp 500 AM M Merced (Co) ‘omp
. - X o 31780 AM | KQCM  Burlingame Comp 100 AM KDIO MUl Vall Mtr
KQPW  Tucson (Co) reme L2430 ANT Comp 220 AM Ml Valley RCA
— ;\l‘t’:‘p lffw%% ﬁu KQFI  Carmel-by-the-Sea  PDL 3 }(2)0 ﬁ:} Modjeska Pk (o) (-omp
KRDW Winslow pae o BA0AM  KQEO - Chico RN AN 8XIL ) Modest
NMtr A { € 33220 A esto Comp
KQEX Yavapal (("0) 2430 AM &8}‘0’“ ::ma Vista PDL. CECr g%o /R; s comp
KADF Yuma (Co) Comp 2430 AM ComC 780 AM KASE  Modesto ((Co) ECA
Mtr SP 35100 AM | KQRY (laremont Atr 3220 AM A Comp
KOFK _Coalll Mtr M KQAG Monrovia Mtr
ARKANS Kinw - onmes e 220 FM CQFE  Montebello PDL
S - vonane | KOLS Cm .,  fome  mEmAM ) TR Comew e
KSDC Ark. Clty (Co) Bass A Colusa ((*v] Comp 21 A
Y Kaar Mtr 31500 AM Mtr 39380 ¥M | KGKR Monterey Tk Mur
KPBA  Blytheville Comp 2406 AM {QAQ (‘ompto Comp 33100 AM | DXL Y ishin (Co) Link
Stne 30580 AM | KHNIE ( ontra Costa (o) 1638 AM BV(:Q LT HICionn G L
I}E?‘I{I‘)) {)umss ((|‘n) Rass 14&)0(6) ﬁ"\\{ KRIV  Corona }*m, ggé ﬁ: o‘xﬁé 1\:: ’,[::!:)ﬂ}vz)ﬂ (Co) (‘:'o'gp
N “ayetteville Comp 2 b ‘omp b Q ~
Comp 30580 AM | KQKV Coronado RCA Mtr 780 AM ~ KPNC Napa Comp
KNIE  Fort Smith Comp 32:23 AM llg’(:ll;i ::onio Madera {ll(:A ggg N KNCO  Napa (Co) m&r Link
Mitr 1 AM Q ‘ovina Mtr h B A !
KQIEH Hot Spgs (Co) Comp 38‘523 AM l\};l\)E Sullver City glomp :z % ‘:Q} KQBF  Natlonal Clty ::l(:lr:D
RCA Mtr 580 A (EY elano Mtr 3 A {QBE N
KOMC  “  *“ Natl '’k Knaar 2406 AM EIJ Kl Cajon Mtr 33780 AM |~ KQRN Nevada City Mtr
KGHZ  Little Rock RCA 2406 AM | KNGJ El Centro Mtr 2400 AM . Jomp
Mtr 30580 AM Mtr 35100 ¥'M K?“‘ *{egvorl Beh Comp
KRGIL  Little Rock (o) Mtr 31780 AM KQVN Comp 2490 AM K !EV N. Sacramento Comp
Mtr 31900 AM | KAMM El Cerrito 1tr 37780 AM | KALT Oakiand GE
BEhE  Mttonee (¢ 31500 AM | Kann K Seguna BDL Mir 7000 AM | KOKI o
§ 5 cGehee (o) 13ass N L ) undo Mtr d A .
KPMA  Misstsslppl (Co) 30580 AM | KGTS Klsinore Comp 30580 AM =~ KADI  Oceanside Mtr
KPDM Monticello Comp 2406 AM | KQIIX Escondido Comp 2490 AM . Mrtr
Ntr 580 AM Comp 33780 AM | SNXIIU - Olifields
KRAF, N. Little Rock Ntr 33500 AM | KQRM Fureka Kaar 30700 AM | KQKT Ontarlo Comp
KQB
Mtr 35100 AM KHCP FKureka (('0) RCA 2422 AM N‘g _,l“ Orange Comp
KQGT Plue Bluft (Co) (\‘;mm 1{2)533 AM - (1 i(:A g gg ;. :} B O(xl‘ :;l::l':_ﬁ () PDL
Mtr 307 ) airfax N 33
: Mtr 30580 FM KESI 3320 FM Stnc  Kaar
KTAP ‘lexarkana RCA 2406 AM | KBRV Falrfleld (Co) Link 35220 AN | KAZL  Paclfic Grove Kaar
KOME Marv Mtr 33220 AM | KGZA Fresno deF -725(4) A:} KQAS  Palm Springs gll;l
! 06 AM Link" 35350 Pt | KGKG Palo Alto Comp
KRDY Comp 414 AM R aar
CALIFORNIA KQBN  Fullerton Comp 33780 AM | KGJX  Pasadens Comp
KQBR  Alameda Comp goznog :u KQEG Gardena 'ilP" . mg Rl KAGT Paso Robles Comp
Kaar 5] A . N & = A KIDW Perr! .
< . R 58 AN 6xX1J Gliman Peak 75980 AM A erris Comp
LA AL DR P 3135842 | KROB  Gilroy Kaar 1674 AM | KQUY Petaluma Mtr
KPDR Comp 1658 AM | KQZL  Glendale PDL 940 AM =~ KQCP  Pledmont Comp
KRG Comp 1658 AM | KQCI FDL Mur 3320 AM opy Comp
TWC k AN 3
],((f"\v“ Alhany tE BeEaD AM KBPA  Glendora 31100 FM | 8XHO  Plse Hill (Co) Mrer
oL Alhambra Mtr 31500 A N . KQBT Plttsb S
KRBQ Mtr 31800 AM XGL  Grapevine (( 0) Comp 50 A ) ttsburg (‘omp
KQCL  Anabeim Comp 33780 AM | KGVC Grass Valle Comp 35220 AM | 0 Comp
KQAP  Arcadia Comp 33500 AM KEWB Hanford ((/u) Mtr 2414 AM K'\Xl:‘J' Pomona ((:gzg
KOXC Atherton Kaar 'nnn AM R ?
KBJT Hemet Com 30580 AN - tr
5}3315 i‘;:‘ﬁ:‘}snem g\'o‘,';“, g( 5 o0 Ki\i KRMZ Hermosa Beach PDL 37900 AM | KQAU  Porterville Comp
KACS Bakersfleld (Co) Wity 414 AM | KANQ Hilisborough Comp 674 AM | KBSV Quiney (Co) Mtr
Mtr 3i780 AM | KSPH {omp a7 AM | KQFT  Redlands Somp
KQLY B > ‘omp 24 h S :
KO nanning (co) Mr? 30300 AM | KDHB Hollister (Co) Comp Jl674 AN | KRAZ  Redwood Clty Kear
KQJII B B Mtr h , 3
AR et il 20080 M AL  Huntington ch Mir 33780 AM | KRGX Redwood City (Ce) Comp
KIVG  halvedere 33290 FM K}‘lzl’(\l lnunmulu(‘zn fk Mtr :3 goo 1-‘1\; KRCP  Resdiey "w‘i(g:‘
M 22 AN K mperial (Co 5100 '\ 2
KQSN  Benlela (omp ez A | kG [ pert Mtr 30500 AN | KEYZ Richmond Link
KGFM Berkeley Comp 37780 AM | KQAD 2442 AM | KRLW TAuk
KGIH Comp 37780 AM KQXL Inglewood RCA 39500 AM . Link
KGFO 37780 KEVE  Inyokern (Co) Wstg 2114 AM | KQJE  Riverside PDL  Mtr
KGNL Comp 37780 AM KKFD Kensington Pk Eomp . 338 ﬁ;} ﬁgg& Riverside (Co) (Qggg
KSW N Jomp 220 :
SRS AN A vEmGn., 1k | e g
6XHC 154800 FM s aguna Beac! ‘omp h e HAd
llleAl Beverly 1illis Mtr 37100 AM | KAVL  lLakeport (Co) Q}:: 3 g}g Q;} ;(,f‘,’i}“, Roeky 11l (Co) bl
IO B ) A g - ke 4
KBYOQ n'.¥.'t'é°&%‘)” M 33#5 'R} KEZT La Mesa Mtr 33780 AM | KRPD Roseville Comp
BM Brawley Comp 2490 AM | KQDD Lancaster (Co) Comp 31900 AM ‘Teme 35220 AM
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KSRM
KQDG
KPSC

KQGX
KQF1T

KQPY
6eXIRB

KBRV
KAPH

KQCR

6XARB
KAEX

KBQF
KRMF
KACO
WPDA
KQCG
KQJA
KHGY
KQKU
KGPG
KFOJ

KQBQ
KAZF

KwcCp
KREQ

KSDM
KGHy

WHNK
WLST

WMVO
WPFW

WKEQ
WwWIVO
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Ross RCA
Sacramento WE
PDL
Comp
Comp
Sacramento (Co) Comp
inas (Co) “oll
Comp
Ralinas Mtr
8an Anselmo Comp
Comp
San Bernardino Mtr

San Bernardino (o) (}“omp

San Buenaventura Comp
K|tne
Kaar
San Carlos Kaar
8an Dlego Hftr
Comp
Link
8an Diego (Co) wWE
8an Fernando Mtr
San Francisco E
GE RCA
San Gabriel tr
San Jacinto Comp
8an Jose RCA
PDL
San Luls Obispo RCA
8an Marino PDL
San Mateo Kaar
Comp
RCA
San Ratael RCA
Santa Ana WE
Mtr
Mtr
Santa Barbara Comp
Stne
‘omp
fanta Barbara ((‘o) Btne
Santa Cruz Comp
Mtr
Santa Marla Comp
Stne
Santa Monica |p
Comp
Santa Paula
Santa Rosa (Co) Comp
Mtr
Santa Rosa Link
Link
Sausalito RCA
Link
8eal Beach EL
Kignal HiN
Bouth Gate Mtr RCA
South Mtn (Co) Mtr
S. Pasadena Mtr
S. San Francisco Mtr
Link
Solano (o)
Stockton (Co) Watg

Stockton Comp

CECr

Link

CECr
PDL

itr
Strawberry Pk (Co) Comp
Susanville (¢ o) :r
r
SKutter (o)
Torrance Mtr
Tracy Comp
Comp
‘Tulare REL
Mtr
Turiock Comp
Tustin Comp
Ukiah
Upland Mtr
Vallefo Comp
Link
Ventura (Co 8tne  Mtr
Mer
Visalla RCA
Vlsalla {Co) Comp
GE Mtr
Watsonville Coll
Comp
W. Covina Mtr
Westwood
Whittler Comp
PDL Mtr
Mtr
Woodland Comp
Yreka City Mtr
Yuba Clv,y {Co) Mtr
Yuba Clty Mtr
COLORADO
Boulder Coll
Colo. 8pri x:-r
0. Bprings “
Denver WE
Coll
RCA Mtr
Englewood tr
Fort. Collins (Co) Mtr
Fort Collins Comp
Mtr
Grand Junction Mtr
Greeley Comp
Mtr
La Junta RCA
Longmont Coll
Coll
Pueblo Bass
Comp
RCA
Bterling Comp
Trinidad (Co) C:)mp
ne
‘Trinidad Comp
CONNECTICUT
Bethel Link
Bioomfield Link
g:‘ndn‘fnrdn GE WE
] e
L GE
GE
Bristol GE
GE

33220 FM
33220 FM

33780 AM
400 AM
33780 AM
39500 AM
466 AM
380 FM
500 AM

e ee uggzu weoe
(o
>>
2

37220 AM
33220 FM
33220 FM
31780 AM
31784

o
§
>
kK
z

39500 1 ‘\l
33220 AM

37100 AM

2414 AM

35100 FM

1674 AM

35220 AM

31100 I-‘M
39500 FM
4 A

30580 AM
30580 AM

35900 AM
33100 AM
31100 FM
2 AM

00 FM
33100 FM

WHRE Danbury Link
WQYB Darien GE
WBXC E. Hartford RCA GE
WBMW Enfield
WKGF Fairfield SE
WKVQ Glastonbury GE Mtr
wQ LE Greenwich GE
wWw GE
WIZ Y Groton GE
WHPD Hamden Link
WQRC Hartford E RCA
C F(‘r M tr
WRZP Manchester RC
WKSM Meriden gll:
WSKV  Middletown WE
WBLD Milford RCA
WRAF New Britaln RCA
WJIPY New (‘anaan
WQFA New Haven Link
Link
WAKB New London GE
WPLZ Newington Mtr
WKKD North Haven Link
Link
WEIS 8. Norwalk Link
WEBXY Norwich Link
WHHL Plymouth GE
WMYN Seymour
\VI’I IH Stamford Link
WE Link
W(JKH Stratford GE
GE
WKSC GE
GE
WCS0  Suffeld HW
WKPJ Torrington Link
WJUY Trumbull GE
WMIR Wallingford GE
WMPW Waterbury Link
WIYX Watertown Link
WABT Weathersfield RCA
WQJI W, Hartford RCA
WBLB W, Haven Mtr
WBLT Waestport GE
WEGJT Wllllmantlc GE
WLSY Win Mtr
WHUO Wi ted Mtr
WAQX Woodbridge Link
WQUB
DELAWARE
WAZO  Dover Mtr
W‘Vll)\i Milford Mtr
WRPF  Wiimington Harv
D Harv RCA

omp
Harv RCA

DISTRICT OF COLUMBIA

WD('S  Washington Mtr RCA Link
WJIHJ Link
WPDW Washington WE

Mtr  Link

WE

FLORIDA

WAJT  Bellealr
WRMO Bradenton RCA  Mitr
WAKG (learwater (Co) Watg

Link
WQOl  ('learwater Mtr Link

Link
4X0CG C'oral Gables
4XKK Dade (o)
WQXM Dania Mer
WRHQ Daytona Beh RCA  Mtr
WAFI)  Delray Bch
WBLE Dunedin Link
WPI-‘R Execambla (Co)
WMUW Fernandina (Co) Mtr
WAKO Ft Lauderdale RCA

Stne RCA
WEFMF Ft Myers RCA
WFPF  Ft Plerce RCA Mt
WQFC Gainesviile (\f&m

Mtr
WQUT Gulfport Mtr
WSVE  Hallandale Comp
WBJE Tolly HIN Mtr
WQNI. Hollywood Link
WPFG  Jacksonville WE

RCA  Mtr

Kaar ComC
WJBH Jacksonville Beh Mtr
WPFT Lakeland RCA
WLWP Lake Worth RCA
WKWP Marion (o)
WDH1 1iami RCA  Mtr
WPFZ RCA

Comp
4XCM
WQMA Milami Beach Mtr

RCA
WBTW Ocala Mtr
WPHM Orlando &CA Mtr

tr

WMJI  Ormond Mter
WPFX Palm Beach Bass

Bass RCA
WSSR  Palm Beach (Co) Mtr
WKRE Panama cny {Co) Mtr
WAZU  Panama Clty Mtr
WQHE Pasco (Co)

'RG Pensacola

WAKG Pinellas Mtr
WRFP Plant City K
WQSU St Augustine RCA
WQMZ 8t Petersburg RCA

Mtr  Link
WQRA Sanford RCA Mtr
WEAG Sarasota RCA
WBYI Sarasota (Co) Mtr
WQSX Tallahassee RCA Mtr
WEF ‘Tampa Comp
WPHN E

Link

Mtr

Mtr
WRDM Tampa (Co) GE
WRZY W. Palm Beh RCA
WQFN Winter Haven Mtr

35900 AM

37100 FM
33100 AM
39100 AM

3220 AM

39500 FM
39500 FM

37220 AM

30580 AM
37100 AM
2466 AM
30580 FM
30580 AM
30580 FM
55130 FM
55310 FM
18550 FM
52510 FM
37100 AM
37100 A™M
35900 FM

30580 AM
31100 l-‘\i
31100 F
2442 A\i
30580 AM
37100 AM
.i;ﬂ(m FM

AM
31100 FM
3I500 AM

M,...
=
8
>
2

7100 AM
ill()() FM
2382 AM

M
780 FM
50

8
g
m
2

WGYI
WRJW
wWMUO
WPDY
WQFV
WGMA
C

KRLB
KIRIT
KP.. N W

BSN
!\( KT

KQBD
KEHK
KQGE
KFEM
KNFB
KRNO
KRLG
KQJF
KKMT
KQZS
KRBL

KRDZ

WK \I

WIHG
WSVH
WQRI
WDBL
WEU(¢
wWirC

WPDD
WQJF

WQXZ
WRHC
WMPJ
WBEP
WRGQ
WASB

wWQTF
WAAQ
WRJJ

wWIvM

GEORGIA
Albany Mtr 30580 AM
Americus Coii 2414 AM
Athens 39500 FM
tlanta WE 2482 AM
Comp 30580 AM
Link 980 AM
Augusta GE 14
Mtr 31780 FM
35900 FM
Brunswick RCA 33100 AM
Columbus 8tne A)
Comp A)
WE 2414 AM
Dougherty (Co) 30980 FM
X Galnesville GE 3 FM
LaGrange Mtr 100 AM
Macon Comp 414 AM
Comp 30580 A
Marietta E 33940 FM
Newnan Mtr 35800 F
Rome WE Mtr 33100 AM
Savannah Mtr 33100 F
Thomasvilie RCA Mtr 37100 AM
Valdosta Mtr 3 AM
Wayeross Mtr 3 FM
HAWAII
Hana (Co) Comp 1714 AM
Hilo (Co) 714 AM
Mtr 35100 AM
Honokaa (('0) 714 AM
Mtr 37100 FM
Mtr 37100 FM
tr 37100 FM
Mtr 37100 FM
Mtr 37100 FM
Mtr 37100 FM
Mtr 37100 FM
Mtr RCA 14 AM
Mtr 35100 AM
Mtr 37100 FM
Mtr 37100 AM
Mtr 37100 FM
Mtr 37100 FM
Kaneohe ((“0) Comp 14 AM
Kaunakakal 30580 AM
Molokal (Co) Stne 1714 AM
Kealakekua ((*0) 1714 AM
1682 AM
Lahaina (Co) |tne 1714 AM
Lanai (‘Ity (Co) Comp 1714 AM
Lihue (Co) Mtr 37000 FM
37780 FM
Paia (Co) RTel 1714 AM
Wahalwa (‘o) Comp 1714 AM
Walluku (Co) Stne 1714 AM
Stne 30580 AM
Walmea (Co) Mtr 37900 FM
iDAHO
Bannock {Co) 37220 1°M
Boise (Co) Mtr 37220 FM
Boise Mtr 458 A}
Mtr 37220 FM
Caldwell (Co) Mtr 2458 AM
WE  Mtr 30580 AM
Coeur d'Alene (CCo) Spok 2414 AM
Spok 30580 AM
Emmett Mtr 37220 FM
Idaho Falls Wstg 458 AM
Mtr 30580 AM
37220 FM
lewiston Spok 30580 AM
Lewliston ((*0) Comp 414 AM
Spok 30580 AM
Moscow (C'0) Coll 414 AM
Coll 30580 AM
30580 AM
Nampa WE 2458 AM
WE 30580 AM
Pocatello Spok 458 AM
Mtr 30580 AM
Twin Falls WE 2458 AM
WE 30580 AM
37220 M
ILLINOIS
Alexander 39500 1M
on wWE 30700 AM
Arlington Hgts Dool 33780 AM
Aurora Wi 33100 AM
Bartonville RCA 33500 AM
Batavla Mtr 35500 AM
Bedford Park 31900 AM
30100 FM
Belleville RCA 37100 AM
3ellwood 31500 1M
Belvidere (Co) Comp 2458 AM
Mtr 31500 AM
Bensenville Link 37220 FM
Berwyn Mtr 33500 AM
Bloomington RCA 31900 AM
Broadview GE 31500 FM
Brookfield 31500 FM
Cairo Coll 2458 AM
Mtr 30980 AM
Calumet City Mtr 39100 FM
Calumet Pk Mtr 33780 AM
Canton Mtr 37100 FM
Carlyle 33940 FM
(‘arthage 33940 I'M
Centralia Mtr 33940 FM
Champalgn Coll 31500 AM
‘hicago WE 1714 AM
WE 1714 AM
REL Mtr 35100 FM
REL Mtr 35220 FM
K 1714 AM
Bndx RCA Mtr 31100 AM
Chicago Hgts tr 1500
Harv 33220 AM
Cicero Comp 33500 AM
Clinton (Co) RCA 458 AM
Mtr 30580 FM
Comp 30580 AM
Collinsville Mtr 39100 FM
Danville Hftr 458 AM
WE 30580 AM
Decatur (Co) RCA 458 AM
Mtr 30580 FM
Decatur RCA D & F Mtr 33100 AM
Decatur (Pk) . tr 33100 AM
Des Plalnes D & F Dool Mtr 3 A
BDolton Mtr 33780 AM
Downers Grove D&F 37220 AM
D&F 37500 AM
E. Peoria RCA 33500 AM
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FSTX

WMQS
WMHI

WPGD
WBDI

wavl
WQFX

WQILM
WJIEC

WDCR
weurg

WEDX

WSKG
WBMK

WMPI Anderson

WIUM

July 1946

5, 8t Louls Mtr
Edwardsville (Co) RCA
Ekgin E

WE  Mtr
Elmhurst Hird Mtr

Mtr
FEimwood Pk Mtr

Evanston Mtr
Evergreen Pk Mtr
Flossmoor Mtr

X t Pk Mtr
Franklin Pk Mtr
Freeport (Co) Mtr
Galesburg Mtr
Geneva (( ‘o) WE
Glencoe WE  Mtr
Gilen Ellyn Mtr
Glenview 2
Granite City Mtr

Comp

Harrisburg Mtr

arvey B&D
Henderson (Co)

Highland Pk Mtr
Highwood
Hinsdale Mtr

Mter
Homewood D&F

B& D
Joliet Mtr
Kankakee (Co) D&F

D&F
Kenilworth Hird D&F
LaGrange Mtr
LaGrange Pk Mtr
Lake Forest Eeph Dool

Comp
Lansing Mtr

[.aSalle Mtr
[.awrenceville Mtr
Lewistown (Co) Mtr
Libertyville Dool

incoln RCA

inooln (Co) RCA

i wood D&F
Lyons GE Mtr
.\mdls Mtr
Main Twp (Co) D&F
Marion Mtr
Mattoon
Maywood GE
Mecl.ean (Co) RCA_ Mtr
Midlothlan B &

oline Mtr
Monmouth Mtr
Mtr
Monmouth (Co) Mtr
Mtr
Morton Grove D&F
Mt Vernon RCA
Mt Vernon ((‘0) Mtr
Mundelein Mtr
Nameoki Comp
Naperville RCA
Normal RCA
N. Cblcago D&F
Oak Lawn bool
Oak Park 1tr
D & F Mtr
Oglesby Mtr
Ottawa Mtr
Ottawa (Co) Mtr

Park Ridge GE
Paxton
Pekin RCA
Pekin (Co) RCA
Peorla RCA
Peoria (Co) RCA
Peorta lgts RCA
Peru Mtr
Pinellas (Co
Princeton (Co) Mtr
Quincy RCA
Riverdale Mtr
River Forest Comp

Comp
River Grove Mtr
Rivers| GE
Rock(ord {Co) Comp
‘omp
Mtr
Rockford om
RCA Dool
Rock Island Mtr
Salem (("0) Mtr
Salem Mtr
" Saline
Skokle Link
8. Belolt RCA
Springfield WE RCA
Mtr D&F
Springflield (Co) Mtr
‘nron tor Mtr
8t Charles E
T.ylorvllle {Co) Mtr
Mtr
Urbana Coll
Mtr
vandalla (Co) Mtr
Venice Mtr
Vermllion (Co) Mtr
Villa Park Mtr
Mtr
Washington (C'0)
Waukegan (Co) D & F Hird
b & F Erco
Mtr
‘Waukegan Mtr
Comp
W. Chleago Mtr
Waestchester
Western Spgs GE
Wheaton Link
Wheaton (Co) Mtr
Mtr
Wil (Co)
Wiimette Mtr
Winnetka RCA
INDIANA
Alexandria Comp
Mtr
Allen (‘o)
Anderson (('0) Mtr
Comp
Comp
Angola (Co) Comp

940 FM
3940 FM
500 F
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500 FM
220 FM
500 AN
33100 FM
30700 FM
35900 AM

2442 AM
33220 AM

33220 AM
2490 AM

WAXT
WBIP
WBPD
WANMI
WHLIT

WAMB
WCIP

WSTA
WMDZ
WLSM
WJAL
WMHBYV
wWPDT
WQFQ
WMPL
WMPQ
WBMK
WRAY
WS
WSVF
WSKP
WRBVG
WRTY
WPGP

WBWX
WBNC

WKUO
WASC
WBVT
WIHHB
WPDH

WKRI
WSTL
WDPS
WPGN

WQOF
WMPV

WBXF
WQKT
WBIE
WBIH
WJIKM
WHCR
WRIP
WRMW

WQKD
WRBJH

KBIE
KQFW

KQAR

KGOZ
KRIX

KPCB
KGPN

KHGX
KGZG
KQDT
KQZF¥
KBYS
KAWP
KRHL
KQAE

KCHR
KQJI

Auburn Bass
Mtr
Bedford Teglc
Bloom!ngton RCA
Stne
Bluffton Comp
Mtr
Cass (Co)
Clinton (Co)
Columbla ity (Co) Mtr
Columbia City Kaar
Columbus Teme
Mtr
Connersville Coll
Stne
Crawfordsville Teme
Mtr
Crown Pt (Co) Mtr
Dekalb (o)
E. Chicago D&F
Dool
D&F
Elkhart Bass
Bass
Elwood Comp
Comp
Evansville Link
Link
Harv
Ft Wayne Comp
RCA
Mtr
Frankfort Bass
Link
Gary GE
Goshen (Co) Mtr
Mtr
Goshen Mtr
Hamilton (Co)
{ammond D&F
Comp
Howard (‘o)
Huntington Bass
Mtr
Huntington (Co) Mtr
Indianapolls WE
Mrur
Comp
Jas Link
Jeﬂenmnvllle
Kokomo Comp
Mrtur
Lafayette Comp
Mtr
LaPorte Bass
Mtr
Logansport RCA
RCA
Madison (o)
Marion Teme
Teme
Marion (Co)
Michigan City Mtr
Mishawaka 888
Bass
\lontgomery (Co)
Mt Vernon Link
Muncle Hygrd
RC
New Albany Mtr
New Castle Teme
Mtr
Noblesville Teme
Mtr
Peru Bass
Bass
Porter (CCo)
Putnam (Co)
Richmond Link
arv
Link
Comp
Sheiby ((*0) B
Shelbyville Teme
Mtr
South Bend RCA
Bass
Terre Iaute Link
Valparalso Comp
Harv
Vandeburgh (Co)
Vincennes Link
Harv
Wabash 13ass
Mtr
Wabash (("0) Mtr
Waniaw Mtr
Warsaw (Co) Teme
Mtr
Wayne (o)
W, Lafuyette Comp
Whiting Mtr
Whitley (Co)
IOWA
Adams (Co)
Ames Coll
Coll
Buriington Coll
Coll
Calhoun (Co)
Carroll (Co)
Cass (Co)
Cedar Rapids Coll
Comp
Coll
Clinton Mtr
Mtr
Councli Bluffs Mtr
Davenport Coll
Coll
Des \lolnu; (Co)
Des Moln Coll
Coll
RCA
Dubuque Coll
Coll
Fort Dodge Coll
Coll
Fort Madison Mtr
Towa Clty Coll
Coll
Marshalltown Cotl
Coll
Mason City Mtr
K Mtr
Muscatine
Oskaloosa Coll
Mtr

formerly F M, and FM Rapio-ELEcTRONICS

Mtr

Mtr

Mtr

RCA
F

Mtr

Mtr

490 AM
580 AM
442 AM
580 AM
442 AM
30580 AM
490 AM
580 A
30580 AM
30580 AM
580

AM
30580 AM

W W

«

88

30700 AM
2490 AM
2490 AM

30580 AM

30580 AM
30700 AM
33100 AM
33100 AM

30580 AM
33220 AM
33500 FM
30580 AM
37100 FM
30580 AM

35220 FM
2466 AM

KPDO Ottumwa Coll
Mtr
KIGR Polk (Co)
KGPK Sfoux City Mtr
RTL Mtr
KRMJ Waterloo Mtr
KANSAS
KACA Atchison Comp
Mtr
KGZF Chanute S’omp
Mtr
KGZP Cofteyville Comp
Mtr
KRHU (rawford (Co)
KNGH Dodge City Hter
RCA
KAEQ Douglas (o)
KAPD Eldorado RCA
RCA
KQUJ Emporta Coll
Mtr
KNFH Garden Clty Comp
KBQN Great Bend Comp
Comp
KGHN Hutchinson RCA WE
Link
KAPG lola Coll
Mtr
KBNG  Junction City
KQBH Kansas City Link
Link RCA
KROK RCA
KANH Labette ((‘0)
KQBM Lawrence GE
KNFF lLeavenworth Comp
WE
KRJC Manhattan Comp
Comp
KAMH Newton
KGKD Parsons Mtr
Mtr
KPGK Pittsburg Mtr
KNGV  Sallna C(lxamp
G
KGZC Topeka WE
Mtr
KGPZ Wichita WE RCA
RCA Mrt
KQJK Wyandotte (Co)
KENTUCKY
WMHD Anchorage Mtr
WSAG  Ashland RC.
Mtr
WRNM Bowling Green “\‘l,ir
WKXC Covington Mtr
WMHK Hazard GE
WQTT Henderson Link
WKKZ Henderson (Co) Link
WKY Hopkins (Co)
WRPE Hopkinsville Link
WEKJC  Jefferson (o)
WQOB Le Co) WE
WPET Lexington RCA
Llnk
WPDE Loulsville Mtr
WMKY Madlsonville Link
WRPG  Maysvilie Mtr
WRGJ Mitchell 1Hill (Co) R( A
Link Mtr
WRPJ  Owensboro RCA  Mtr
WQNP P’aducah Mtr
WSYK Shively Mtr
LOUISIANA
KHML Alexandria (Par) Mtr
KPAL  Alexandria GE Mtr
Comp
WAME Baton Rouge (Par) Mtr
WBRP Baton Rouge V8t
RC. Stne
WFKK Bogalus Mtr
KIHT Calcasieu (Par)
WKKO Franklinton (Co) Mtr
KANX Houma (Par) Mtr
KLFN Lafayette (Par) Mtr
KRRA Lafayette
KRKP Lake Charles Hftr
Stne  Mtr
KPMIL Monroe RCA
RCA
KRAV New lberia Mtr
WPEK New Orleans Comp
Comp
KNGO Shreveport Comp
KNGP Comp
Harv
KHBM St Martinville Mtr
MAINE
WSAH Auburn Harv
WALR Augusta Mtr
WJTM Bangor Link
WLBM Bath Link
WLDU Houlton GE
WRQH lLewiston RCA Mtr
WPFU Portland Mtr
Mtr
Pl Presque Isle GE
WMQT S8aco Mtr
WMIB Sanford Mtr
WCADD 8, Portland Link  Mtr
WIYE Waterville Mtr
MARYLAND
WAMD Annapolls Comp
Mard
WPFII Baltimore Comp
Comp
WMHF Bel Alr (Co) Link
WJIYO Brooklyn (Co) RSWF
WMPY Catonsvllle (Co) Link
WMEY Cumberland Link
MQG Dundalk (Co) Link
WHRP Eastport (Co) Comp
WMHE emere (Co) Link
WMPT x (Co) ink
WJHS Ferndale (Co) RCA
WAUM Fredertck
WMPU Fullerton (Co) Link
WHRO Galesville (Co) RCA
WABV  Greenbelt Link

24606 AM
31780 AM
35220 FM

2466 AM
31780 AM
37900 FM

422 AM
9

33100 AM
35220 FM
31500 FM
24220 AM
37780 AM

2450 AM
33220 AM
35100 AM

30700 AM

30710

33940 FM
39500 KM
30700 AM
30700 AM
30700 AM
30700 AM

30700 AM

'H)’»(K) FM

37500 AM
37780 AM
39100 FM
39500 M
39500 FM
39100 FM
39100 FM

2422 AM
35100 AM
33940 FM

2466 AM
33220 AM

1900 A
39900 FM

39



WHMD Hagerstown Mtr
WMQE llnlethorpe {Co) Link
WILW Hyattsville (Co) Link
WAOL Hyattsville Link
WMPP Plkesville (Co) Link
WMQA Relsterstown (Co) Link
WKYX Rockvllle (Co) Link
WBVQ Salisbur: G
WHMM Silver '4pg {Co) Link
WPFL Towson (Co) Link
WJILU Upper Marlboro (C'0) Link
WQUA Washington (< 0)
WMPX Woodlawn (Co) Link
MASSACHUSETTS
WITY Acton RCA
Link
WMKZ Agawam Mtr
WB Andover Mtr
WPED  Arlington L::llé
WRJA Athol Link
WBVC Attleboro 1w
WRAG Darastable (Co)
3 arnstable (Co;
rAQ Harv HW  Mtr
WRAR Harv Mtr
WAMQ Barre (MDC) GE
RJZ  Belmont Game RCA
WEBMP Heverly RCA
WAG. Boston GE
wQi GE
WRAS GE
Temco
WRAG Bourne (Co) Harv
WBUA Braintree Stne
WMPRB Brockton Comp
Comp
WQKK Brookline Link GE
WQLF Cambridge Link
Link
WKWU Link
WEWE Chatham (Co) Mtr
WSTI Chelmsford WE
AFL  Chelsea Link
WBMT Chlicopee Game
Wwstg
WBGVY Clinton (MDC) RCA
WPGU Cohasset “omp
Comp
WRAC Concord RCA
WRAU Danvers Harv Mtr
WRJT Dartmouth Harv
WRNU Dedham E
WDBI  Duxbury Link
WAMT Euthampcon k} :r
Mtr
WAKF Everett Wstg
Wstg Game Mtr
WFMP Falrhaven GE
WAKY Fall River Wstg
Wty
WQTL Falmouth (Co) Harv Mtr
WPEA Fitchburg Wi
WIE  Mtr
WKMF Foxboro GE
GE
WJIMG Framlngham
WFKB Franklin Link
WBWZ Gardner B
WGMP Gloucester Comp
Comp
WK Greenfield E
WQTM Harwich (Co) Harv Mtr
WHAY Haverhill WE HW Link
WQTI lngham Mtr
WQIF Holyoke Harv
Harv
WEHRB Iludson Comp
Comp
wWQYD Il Comp
WQYE Comp
WRJH 1yannis (C*0) Harv
WMJQ fswlch Mtr
WKDX Kingston Link
WBLC Lawrence RCA Mtr
WBND Leominster Wk
WBTZ Lexington RCA Mtr
WBOQ Lincoln RCA
WBUI Longmeadow Wstg
Game
WQNR Lowell wWE
WKILM Lyon GE
WLDP Lynnfield Link
WBYC Malden Comp
Comp
WBRT Manchester RCA
WAQO Mansflield i}tr
r
WRBVZ  Marblehead RCA
KWS N on Comp
WJHU  Marshfield Mtr
WPHG Medford (V:VOITD
WMEJ Melrose Link
WBGA Methuen Link
WMAH Middieboro Hn:
.An
WQRT Milton (MDC) Hnlk‘
Lin
WRBA Miiton Harv
Harv Mtr
WBYJ Nantucket (Co) Mtr
WQJI  Natick Harv
Harv
WMPN Needham Harv
Harv Mtr WE
WPFN  New Bedford Mtr
WBMFEF Newburyport Link
WBSW  Newton Comp
WPFA Comp
Wstg GE
WFZI.  Norfolk Link
WQOV  North Adams RCA
EIL North Andover ‘:}:r
Mtr
WBMB Northampton Q}tr
Mtr
WCET Norwood Link
WMUV Osterville
WAVN Pembroke Link
WEIW  Phillipston Comp
Comp
WJIKH Pittsfleld E
wWQYJ Plymouth Link
WMUZ Provincetown
WQRP Quiney Comp
REL

31100 AM
3 FM

39100 F
37500 FN

31900 FM
33500 AM
33780 AM

39900 AM
39900 AM
37500 AM
33940 AM
33940 AM
35500 AM
35500 AM
980 AM
500 AM
900 AM

GOLSOILILe LI LG8 LIl L
-

30980 AM
1714 AM
39380 AM
39900 AM
2466 AM
33220 AM
33780 AM
33940 AM
35100 FM
31900 KM
37900 FM.
33940 A M
2422 AM
31780
39900 F
39900 AM
900 AM
100 AM
500 AM
780 A M
500 AM
780 AN

-

31780 AM
37900 FM
7100 AM
1500 AM
5100 AM
1780 FM
1900 FM
1100 FM
39000 AM
31780 FM
3}780 AM

WQID Reading RCA
WMPR Revere Wstg
wstg
WQYI Roeckport Harv
Harv
WRCG Salem Mtr
Mter
WHNS Salisbury Link
WAYU Saugus Harv
Harv
WQOJ Scituate Comp
WQSO Sharon Harv
WBOG Shrewsbury Link
WPEH Somerville n:r
Mtr
\\'A\l\ Southboro (\IDC) GE
WBRBT Southbridg HW
WQ\ID snrlnzﬂeld Comp
Wstg
Mter
WRHB Stoneham RCA
WKTB Taunton 81[::
WQTY Tewksbury WE
WKWM Wakefleld Link
Link
WHNQ Walpole Link
WRNA Waltham Wstg
Wstg
WAGL Ware (MDC) RCA GE
WSTW Wareham Hftr Harv
WBNE Watertown GE
WMKW Webster g%
WQIG Waellesley Harv WE
Harv
WPBM Wellfieet (Co) Mtr Harv
WWBM W. Bridgewater Mtr
WAKW Westfield Mtr
WBVI Waestford E
WIITE Weston Link
WMWP Westport Comp
WFLL W, Springfield Mtr
WKYA Westw GE
WGBU W, Yarmouth (Co) Mtr Harv
WRL Harv
WBY Weymouth RCA
WJYI Wilmington Mtr
WJHQ Wilinchendon Link
WQSV Winchester b E:
B
WAKZ Woburn {{tr
Mtr
WPGX Woroester Y\:stg
i)
WMGT Wrentham Link
WQRF
WQRG
WQRH
MICHIGAN
WARZ Alblon Link
WSKH Allen Park Comp
WQKYVY Alpena Mtr
WQRK Ann Arbor (\:lomp
Mtr
WQGS Bad Axe (Co) Mtr
WRLM Battle Creek Mtr
Comp
WMLU Battle Crk. Twp.
WPGA Bay City Comp
WEKA Bay City (Co) Kaar
WSVO Henton Harbor Mtr
WRIZ Berkley Mtr
Comp
WRIY Blrmingham Comp
WQOG Bloomfleld Hills Comp
Comp
WBNR Center Line Harv Mtr
wGBX Mtr
WHNA Charlotte (Co) Mtr
WRJ Clawson Comp
Comp
WQND Dearborn Comp
RCA Game
Dool Mtr
WCK Detroit Coll
Mtr
Link
Mtr
Link
Mtr Liok REL
Mtr Link
wPDX WE
Link
WJHK Dowaglac Mtr
WAEZ East Detroit Mtr
WQMH Ecorse Mtr
WAYA Escanaba Mtr
WRJB Ferndale Comp
WQZY Flat Rock Mtr
WPDF Flint Coll
Mtr
WAYG Flint (Co) Mtr
W80OJ Grand Haven 888
Baas
WONMN Grand anen (Co) Mtr
WCPX Grand Rapids Jomp
WPEB RCA
Mtr
Comp
WQMT Grosse Pointe WE
WRDR Comp
Comp
WQTD Hamtramck Somp
HU Hart (Co) Mtr
WAVQ Hastings Mtr
WAVO Mtr
WJUG Hazel Park Comp
Comp
WQVX Hazel Park Mtr
WMO  Highland Park Mtr
Mtr
WHBM Iiollan Mitr
WRJC Hununxeon Wds. hh::r
r
WPHP Jackson GE
WAUK Jackson (Co) E
WAMG Kalamazoo Coll
Mtr
WIVE
WBVU Kalamazoo (Co) Mtr
WKWQ Lansing Comp
WPDL Mtr
WQLL Liocoln Park Comp
WS, Marquette Mtr
wWB Marshall (Co) Mtr

37900 AM
1714 AM
780 AM
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500 AM
30700 AM
33100 FM

wQM i

wQVvX
WPES

WRNH
'S%\'
WSTJ
wWCBQ
WMVF
WRMB

WQWN
WBJG

WQMF
WBOL

WRHYV
WQOK

KQBG
WRJP

KANN
WFJC
KPDW
KKNF
KNFE

KQRK
KQED

KQBS
KQDE
KQRU
KRLK
KRHW
KQAJ

KGPE

KQCD
KBMB

QBW
KGPC
KAME
KQBO

KQHU
KQiz

Marysvilie Comp
Mason Mtr
Menominee Mtr
Mldland Mtr
Monroe Comp
Comp
Mount Clemens Mtr
Mt. Clemens (Co) Mtr
Muskegon Comp
Mtr
Muskegon (Co) Mtr
Muskegon Hits. Mtr
New Haven Comp
Niles B
Oak Park
Orchard Lake
Oakland (Co) Comp
Comp
ovid Mtr
Owosso Comp
Mtr
Parchment Mtr
Pleasant Ridge Comp
Comp
Pontiae Bass
Bass
Port Huron Comp
Mtr
River Rouge Comp
Comp
Roseville Mter
Royal Oak Mtr
Comp
Comp
Royal Oak Twp.
Saginaw Comp
Comp
Saginaw (Co) Comp
St. Clalr (Co)
St. Clalr Shs. RCA
. Joseph Mtr
st Joseg{n (Co) Mtr
Sjt. 8t. Marle Mtr
Spring Lake
Traverse Clty Thor
Comp
Trenton E
Washtenaw (Co)
Wayne (Co) REL
REL
W. Bloomfield Twp.
Wyandotte GE
Ypsilanti Mtr
Comp
MINNESOTA
Austin WE
Bralnerd Coll
Mtr
Brooklyn (‘enter
oquet Mtr
Dakota (Co)
Duluth (Co) Wk
Duluth WE
WE
Comp
Faribault Comp
Comp
Hibbing Mtr
Hopkins Mtr
Mankato Comp
Comp
Minneapolls Mtr
Mtr
Mtr
Mtr
Ramsey (Co)
Red Wing Mtr
Rochester Mtr
St. Cloud RCA
t. Paul RCA
8. St. Paul RCA
Virginia Mtr
‘Wilimar (Co) Stne
Winona CA

MIssiIssIPPI

Bllox! Mtr
Greenvlile Mtr
Greenwood Mtr
Gulfport Mtr
Harrlson (Co) Mtr
Hattiesburg RCA
Hinds (Co) Mtr
Jackson ‘Wstg
Game
Laurel Comp
Mtr
Meridlan
Natches Comp
Comp
Vieksburg Coll
E
MISSOURI
Cape Glrardeau Mtr
Mtr
Columbia Mtr
Mtr
Hannlbal Mtr
Mtr
independence GE
Jackson (Co)
Joplin D&F
D&F
Kansas City WE
RCA
Lad Mter
St. arles Mtr
8t (harles (Co) Mtr
St. Jose WE
St. Louls WE
Mtr
Sedalla Mtr
Mtr
Springfield Mtr
MONTANA
Anaconda RCA
RCA
Blilings RCA
RCA

Harv

Mtr
Mer

Mter

Mtr
Mtr

31780 AM
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37100 AM

37100 AM

AM
35100 FM

2482 AM

33100 AM

2406 AM
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ensen

( TYPE “RD"

Zvtodlnct

WITH THE NEW TYPE "H”

ARTICULATED

This new Reproducer, combining the Type “H" Coaxia’
speaker with the new Jensen Type D" Bass Reflex’ cabinet, JENSEN l'—__.‘.__—_.]
offers superior reproduction of your favorite program ma- | !
terial and is unconditionally recommended for FM receivers, BAS S REFLE X '
high quality phonograph reproduction, reviewing studios,
monitoring, and home and public entertainment generally.
The cabinet is beautifully styled and fashioned of satin smuaBihly, ¢xt5RASA oW U
finish striped walnut. The harmonizing grille fabric is over- register. Better than an *‘in-
laid with a protecting pattern of flat, interlaced bronzed finite” baffle . . . efficiently

Acoustically-correct Bass
Reflex Cabinet gives

strips. uses back radiation too.

The Type "H" Coaxial, with all Atarc0 5 design, em- |
ploys a h-f horn and 1-f (15-inch) cone which are electrically
and acoustically coordinated to achieve brilliant and natu-
ral response throughout the entire useful frequency range.
The frequency dividing network has variable control in the
range above 4,000 cycles. Nominal input impedamce 10
dividing network, 500 ohms; maximum power handling
capacity 25 watts, in speech and music systems.

Model RD-151 Reproducer complete, approximate list price
S$180. *Trade Mark Registered

JENSEN MANUFACTURING COMPANY
6609 S. LARAMIE AVE., CHICAGO 38, ILLINOIS
In Conada—Copper Wire Products, Lid., 11 King Street, West, Toronto

.q)/wcia/lkﬁ ern @miylc
and u//(uul/iuﬁne (/ Fene
sleoceslie (ggﬂl]ﬂnm&/
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KBRS0 Bozeman Coll
Dool
KBPID lButte WE
WE  Mtr
KGRC  Custer (Co)
KROLl  Gallatin (Co)
KPGF  Great Falls Comp
- Harv  Mtr
KHMP Helena Teme D&F
KGKC Kallspell Coll
Dool
KFMW Miles City Teme
. Teme
KQKD Missoula Coll
Coll
NEBRASKA
KANB  Alllance GE
KRNX Clearview ((o) GE
KRAF  Falls City (Co) Comp
Mtr
KQAY Grand Island RCA Mtr
KRLX Hastings Mtr
KGZl Lincoln Coll
Mtr
KNGN Norfolk Comp
KRGW North Platte Mtr
KGPl Omaha Mtr
Mtr
KSDZ Mtr
KRNY Omaha (Co) GE
KRKV  Scottsbiuff Mtr
KQWID S Sioux City Mtr
NEVADA
KGHG Las Vegas Comp
Mtr
KGHM Reno Comp
Mtr
Mtr
KGHC  Sparks Mtr
. Mitr
KKWC Washoe (Co)
NEW HA MPSHIRE
WEKUY (heshire (Co)
WKTX Cilaremont Mtr
WRJV  Concord WIS Mtr
MYQ Dover Mtr
WIJLR Keene Mtr
WCOT  Laconta Mtr
QLQ  Manchester WE  Mtr
WPHB  Nashua Wii  RCA
WKSA  Portsmouth Mtr
WGAZ  Rochester Mitr
Mtr
NEW JERSEY
WMQZ Allenhurst Link
WQRO Alpine Link
WSEOK Link
R Link
WABM Asbury Park Link
WIYR  Atlantic City Comp
WLIDN Com
REL  Link
Atlan. Highlands Lin
Audubon RCA
Avon by the Sea Link
Bay Head Link
Bayonne Link
Belleville Mtr
Belmar Link
Bergenfield Link
RBloomfield Wstg
Link
Bloomingdale Bod
Bogota Link
Boonton Link
. Bound Brook Link
Bradley Beach Link
Bridgeton RCA
Brielle Link
Brigantine Link
Budd lake Lin
Burlington RCA  Mtr
Butter Bod
Caldwell 1.ink
Camden RCA
Camden (Co)
Carlstadt Link
Carteret Link
Cedar Grove Link
Clark T'wp.
Chiftside Pk NMitr
Clifton Link
Closter REIL  Bod
Collingswood ROCA
\VQM(‘ Cranford G
a Comp
WRPR (resskill Link
WQOQ Deal RIEL
WDHM Dover Link
WBNW Dumont Mtr
WIEX  East Hanover
WOQKI  Fast Orange Link W
WEJV  Eatontown Link
WBOO  Edeewater 1ink
% K REL
Link
I Link
WBMC Englewood Clifs Link
WJJE  Englishtown Link
WRKY liwlng Twp.
WCAK  Falr Lawn Link
WQYZ Fanwood RCA
WSRI Florhain Park Link
WBYC Fords Link
WHBKN Fort Lee Mtr
WAIll Frechold LAnk
WAKC Freehold (Co) “"B(kl-!
LAnl
WRQE, Carfield Link
WGIP  Garwood Mrr
WAVK Cuttenburg
WQIJ  Hackensack Link
WPI'K  Hackensack (Cu) Link
Mtr  Link
WRRBJ  tHaddonfleld RC
RCA
WHKH Hadden ‘twp.
WRAN Haddon Hgts RC.
WBTK Haledon Link
WQJNM  Hamlilton Twp.
WLSH  Hanover Mtr
WBYX Hasbrouck Hgts L.ink

2406 AM

30380 AN
$U380 AN
2406 AM
39380 AM
2406 AM
39350 AM
2406 AM
39380 A\l
2406 AN
39380 Ahl
2408 A M
39380 AM

33940 FM
37100 FM
2422 AM
30580 FM
33100 AM
30700 FM
2490 AM
30580 AM
4 AM
AM
FM
FM
FM
M
AM
AM

39380

43500 1M
33

31 M
39500 AM
33500 FM
39380 FM
39500 FM

37220 AM

37100
3‘.)50() AM
37900 M
37900 AM
39900 1M
31100 AM
37780 '\
AM

-
E4

. 2430 AM

35900 A
33100 FM

WQR v

WGOs
WIRRZ

WAHG
WBVEF
wQJs

w HQL
WANNX

WBWI
WILEY

WBKP
WSRKAM
WQYF
WAKJ
wWDYY
WIZM

Hawthorne
Hizhland Pk
Hlilside
Hoboken
Hohokus
interlaken
Irvington
Jersey City

}éenrny
eyport
Lakewood
Lawrenceville
Leunia
Lincoln Pk
Linden

Little Falls
Little silver
Livingston
Long Branch
l.ongport
Lower Penns Neck
Lyndhurst
Madison
Mabhwah
Manaaquan
Manville
Maplewood
Margate City
Matawan
Matawan
Maywood
Metuchen
Middlesex
Middletown
Midland Park
Mitburn
Milivitle
Montclalr
Montville
Moorestown
Morristown
Mountainside
Mt Holly
Neptune
Neptune City
Newark

New Brunswick

New Milford
N. Arlington

N. Bergen
N. laledon
N Plainneld

y
Ocean City
Oceanport
Oradell
Orange
Pallsades Pk
Paramus
Passaic
Paterson
Pennsauken
Penns Grove

Pequannock
Perth Amboy
Phillipsburg

Plainfield
Pleasantville

Pt Pleasant
Pompton Lakes
Princeton
Princeton
Prospeet Pk
Rahway
Raritan

Raritan T'wp.
Red Bank

Ridgefield
Ridgefield Pk
Ridgewood
Ringwood
River Lidge
Roseland
Roselle
Roselle Pk
Rumson
Rutherford
Saddle River
8alem

Scoteh Plaing
Sea

Secaucu:i
Somerville

8. Belmar

S. Bound Brook
8. Oranve

8. Plainfield
Sparta
Springtield
Spring Lake
Spring Lake Hgts
Summit
Teaneck

Tenafly

Totowa

Trenton

Trenton

Unlon

Union Clity

Upper Penns Neck
Ventnor City

Verona

Wall Twp.
Wanaque
Washington
Watchung
Wayne
Wehawken
W. Caldweit
Westfieid

W. Long Branch
W. Milford
W. New York
West Orange
W, Paterson
Westw
Wildwood
Woodbridge
Woodbury
Woodlynne

Com
Stne
Wste
Game
Link
Link
Link

Im(l

REL
Comp
Comp
Link

Boxl

Link

D
WE

REL

39900 AM
33940 FM
35500 AM
35900 FM
37780 AM
37780 FM
35000 FM
31900 AM
31900 AM
39900 AM
37780 FM
37900 AM
33100 AM
35900 AN

33100 l'\!
’37780 FM
900 A\!
71()() AM
37100 AM
35500 AN
37500 AM

37780 F)M
31000 AM
37500 M
37100 AM
37780 FM
37780 FM
3H00 AM
37100 AM
37900 AM
37780 FM
335000 AM
37100 AM

375(!() A\i
3H00 AM
33500 FM

3

30700 AM
30700 AM
33500 AM
0 AM
37900 AM
31500 AM
31780 AM
31100 FM
335040 AM
39500 AM
37100 AM
33500 AN
39100 I\
37780 FM
37900 AM
39500 AM

35900 AM
35500 AM
39100 AM

30000 AM
39900 AM
31500 AM
37100 AM
37780 F\M
7100 AM
7100 A

7100 AM
5500 AM
1500 AM
7220 AM
39500 AM
37780 KM
39100 FM
39380 FM
37500 AM
39500 AM
33500 AM
37100 AM
37780 AM
33000 v\l\}

AM
35900 A\(
37900 AM
37780 AM
35300 AM
500 FM
37780 FM
37100 AM
31100 AM
37780 FM
37900 AM
31900 M
39900 AM

'41‘000 FM
37780 M
.h 100 AM

37900 AM
39500 ANM
31500 AM
37900 AM
31500 AM
37500 AM
31900 AM
33500 AM

KGZX
K Il\!Q
KRNM
KGPF

WPGH
WHDI
WEKNI
WMLG
WAL
WPIDN
WROI1
WROP
WRJS
WEJZ
WJIXL

w HTZ

WKQO
WCAYV

WJQI.
wWoHs
WBVK

WPGO
WITI

W PG%

\'\'( LY

PJ
\\'l [
\\'l'l'\

WPEF
WPEG

WRFN
WRGS
WRQU

WRQD

WNFP

WETY
wQLD
\\ RKD

XN
\\'l 3T1
WRGM
WhBGU
WMV
WJAM

NEW MEXICO

Albuquerque GE 59100 FAt
Chaves (Co)
Clovis Comp
Hobbs
Roswell RCA
RCA
Santa Fe Comp
NEW YORK
Albany WE
Amityville reo
Amsterdam GE
Arcade Mtr
Armonk
Auburn deF
S|P
RBabylon Ereo
Batavia RCA GE
Bath (Co) Mtr
Bear Mountain REL Link
EL Link
Binghamton lihllk
Wi
Briarcliff Manor Bod BRL
Bronxvllle RCA
Broome (C'0)
Buffalo RCA
Mtr RCA
Mtr
37220
Canandalgua (Co) Mtr 37000 FM
Canandaigua 37900 M
Canton (Co) Link 2414 AM
Chappaqua Mtr 39100 FMm
Clarkstown Bod  Mtr 31100 AM
Corning Mtr 37900 "M
Cortland Comp 382 AM
GE 3. 100 FM
Dunkirk Mitr 37900 I'M
Eastchester Bod 33100 AM
Easthampton (Co) L.ink 31900 FM
East 1l{ampton iink 37500 FM
Elllcott (Co) Mtr 31500 FM
Elmira Mtr 37900 FM
Endlcott Link 33500 AN
Kloral Park Link 31500 AM
Fonda (Co) Mtr 37900 FM
Freeport Erco 37900 AM
Fulton Mtr 33500 AM
Garden Clity Erco 37100 AN
Geneseo (Co) Mtr 37900 FM
Gen Mtr 31500 AM
Glen ( ove Erco 2490 AM
Erco 33780 AM
Cloversville 33100 M
CGioshen (Co) Mtr 37900 FM
Grand View
on Iudson Erco AM
Greenburgh Bod AN
Hanover Mrr FM
Harrison Beod AM
Haverstraw Bod AM
Bod AM
Hempstead Erco AM
Herkimer Comp AM
Hillburn Bod AM
Hornell GE FM
Huntington C'omp AM
Link FM
Islip (Co) Link
Ithaca GE
Jamestown Mtr
Johnson City Link
Johnstown
Kingston RCA Mir
Lake Suecess
Lakewood
l.arehmont WE
WE
Lindenburst Eroo
Lockport Link
Link
Link
Mtr
Link
Link
Mahopac Link
Mamaroneek 3od
Massena Maer
Mayvilie (Co) Mtr
Middletown Link
Mineola WE
Link WE
Link
Mt Vernon WE
Napoll Twp
Nassau (Co)
Newburgh Link
New City (Co) Bod
New Roshelle WE
New York RTI.
RTL
RTL
RCA
RTL
WE 450 AM
ROA '&3‘)4() »\\l
RCA 30080 AM
WE 2450 AM
Comp 33040 AM
WwWE 2450 AM
RCA 33940 AM
RCA 30080 A M
Link 30980 AM
Link 33040 AM
Mtr 339040 AN
Link 33040 FM
RTL 33040 AM
WE 30480 AN
WE 2450 AM
WE 33940 AM
WE 33940 AM
Wi 30980 AM
WE 2450 AM
Nlagara Falls Comp 2422 AM
Mtr 37100 FM
Nissequogue Mtr 31900 AM
North Peltham Bod 37100 AN
Northport 31500 FM
1\ Tarrytown Bod 37100 AM
. Tonawanda Mtr 335900 FM
Nyn(‘k Bod 31100 AM
OanKland 37100 AM
Otean Mtr .{7‘)00 FM
Opelda Comp 14 AM
Stne ¥5l0() AM

FM axp TrrLevisiox
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RAYTHEON

YEs, there is a difference. FM by Raytheon is a greatly simpli-

Complete 1 KW or
3 KW Transmitter. =

|
&
\
|

fied, more dependable Phase Shift Modulation that is entirely
new. Do not be satisfied with complicated, older circuits when
Raytheon can give you this important improvement plus many

more exclusive features—and at a lower price.

RAYTHEON MANUFACTURING COMPANY

#

Broadcast Equipment Division
7517 No. Clark Street, Chicago 26, lllinois

Devoted to Research and Manufacture for the Broadcasting Industry

Complete 250 Watt
FM Transmitter. This
unit is also used as
the exciter for higher
powered transmitters.

New! ... SIMPLIFIED
PHASE SHIFT MODULATION
and DIRECT CRYSTAL CONTROL

@ SIMPLICITY — Recognizing Phase Shift
Modulation as the best method of Modu-
lating, Raytheon has engineered greater
stability, and efficiency into this method by
exclusive and greatly simplified circuit de-
sign.

e RUGGED DEPENDABILITY —Direct crys-
tal control, independent of modulation,
gives positive and automatic control of the
mean carrier frequency. Simple linear type
tank circuits are used for all stages operat-
ing in the FM band—cannot get out of tune
or adjustment.

® EFFICIENCY—Every circuit is completely
shielded to eliminate power losses by ra-
diation, interaction and parasitic oscilla-
tion.

@ UNIT CONSTRUCTION —Buy now only
the power you need and add a unit for in-
creased power later. All units are perfectly
matched in size, styling and colors.

@ EASY INSTALLATION —Unit dimensions
have been held to convenient cubicle sizes
for moving through standard doors, in ele-
vators, etc.

® LASTING ECONOMY — Not only is the
purchase price of a Raytheon transmitter
less but your savings continue through
lower operating costs achieved by greater
operating efficiency, lower power consump-
tion and long life quality tubes and com-
ponents.

@ OPERATING SAFETY — Complete power
interlock and an automatic shut-off of
power when rear doors are opened provide
absolute safety for all operating personnel.

Excellence en Eleclrenccs



WQNU
wWOQMS

KQRL
KNHM
KQ8O

wWPDO

Oneonta
Onondaga (Co)
Ossining

Oswego (Co)
Patchogue

Peekskill
Pelham
Pelham Manor

Plermont
Plattsburg
Port Chester
Port Jefferson
Port Jervis
Port Wash,

Poughkeepsie
Rai

mapo
Rlverhead (Co)
Rochester

RCA H

Rockville Centre
Rome
Rye
Salamanca
ands Polnt
Scarsdale
Schenectady
Schenectady (Co)
Sherman

Sparki
Spring Valley
Suffern
Syracuse

GE
Tarrytown
Tro

ca
Viola (Co)
Wars;
Wn.rnw Twp (Co)
Wnlen
Waterv]
White Plnlnl (Co)

White Plalns
Willlamsville
Yonkers

Comp
Link Harv

Bod
BRL

Mtr

WE
Mtr

GE
WE
G

Mtr

Link

NORTH CAROLINA

Ashevtlle (Co)

Buriington
Charlotte

Charlotte( Co)
Concord
Durhun

Eden

"‘Ilubelh Chty
rlyotlevllle
Forsyth (Co)
Gastonia

Goldsboro
Greensboro
Greensboro (Co)

Greenville
{ickory
ilgh Poln'.
ell (Co)
(lnn Mtn.
Kinston

J akfavllle
.ABX"IR'.O’I

g (Co)
(Co)

M onroe

Mor

Mount Airy

New Bern

Newton (Co)
elgh

Ralelg!
Reldsville
Rocky Mount

Rutherfordton (o)
Salisbury

8helby
Statmvllle
Thomasville
Wayne (Co)
Wiimington

Wilson
Winston-Salem

Comp
Comp
Link

GE

Link
Link
Link
Link

Coll Link

Link
foll WE

Mtr

Mtr
Mtr

k
Llnk RCA

NORTH DAKOTA

Blsmarck RCA
"Arg0 Colt
Grand Forks RCA

OHIO
Akron RCA Wstg
Mtr
Akron (Co) RCA
Allen (Co) MTR
Alliance Link
mberly RCA
Anderson Twp.
Ashland RCA
htabula RCA
thens Mtr
Barberton link
leachwood tr
edford Comp
Bellevue
Belmont (o)
texley Mtr
tucyrus Temco
Mitr

2414 AM

2442 AM
37220 FM

2474 AM

2]
o
gz
<l
z

33500 A\

33500 AM
2442 AM
33500 AM

2458 AM
37900 F
30700 AN
37900 FM
33940 F\
31500 A
37900 1M

2 AN
30980 AN

WIWO
wlJO
WRIC

WKDU

WENB

WRBH

WRPD
WSXO

WRQM
WBHA
wisb
wWQZzZC
wQOX
WHCO

WQFro
WHHA
WAFU

WBMZ

Campbell
Canton
Cnmon (Co)

Champalgn (Co;
Chardon %Co) g
Chillicothe

Clneinnatt

Cleveland

Cleveland Hgts
Clyde
Columbus

Columbus (Co)

Coleraln Twp, (Co)

Cross Creek (Co)

Cuyahogn Falls

Cuyahoga Hgts.

Dayton

Delaware

Delaware (Co)

E. Cleveland

E. Liverpool
iyria

Elyria (Co)

Erle (Co)

Euclid

Falrfield

K Fremont

Galllon

ales
Indian Hill

ronton
Jefterson (Co)
Kenton

Knox (Co)
Lakewood
Lancaster
Licking (Co)

Lima

Lockland
Log

an
Lorain -
Mahonlng (Co)
Mansfield (Co)
Mansfield
Maple Heights
Marietta
Marion

Massillon
Mentor

Miaml (Co)

the-Lake

n
y (Co)

Mount Vernon

Newark

Nlles
N. Newark
Norwalk

Norwood
Oakwood
Ottawa Hills
Painesvilie
Palnesville (Co)
Parke (Co)
:‘arrynbnrs

qua
Port Clinton
Portsmouth

Ravenna (Co)
Ravenna

Readlng
Bnocky River
it
8t Clatrsville (Co)
em

Bal
Sandusky

Sandusky (Co)
Heneca (Co)

8haker Heights
H Shelby

Bidn
Sprlnxnold Link
Bteubenville

TiMn
Totedo

Toledo (Co)
Toronto
Troy

Trumbull (Co)
Urbana
Walite 1111
Warren

Warrensville Hts
Wayne Twp (Co)
Wetiaville
Westlake

Wiokiiffe
Willoughby

Link WE
Link
GE

Mtr
Teme
Teme

RCA
RCA Mtr
Mtr
Mtr

GE
Comp
RCA Wstg
Mtr
Mtr
Mrr
Mtr
CA

WE

Comp
Mtr
Mitr
RCA
Mtr
RCA
Mtr
Link
Mtr
Comp
Comp

Mtr

Histor

37220 AM
33100 AM

37220 l-
37

Z
8

Ng'
By
=]

g8

E38388358
22 O 3 e e o U g oyt b0

g

R e rrr

2]
s
8
»
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220 FM
M

LOI90r LI | Gats

474 AM
0980 FM

37780 FM
37600 FM
3_1’500 AM

31500 AM
31500 AM

WQWO Will-0-Wiek RCA Mtr
WNEG Wooster
WBYA Wryoming GE Mtr
WPDG Youngstown Eﬁmp
WRMY Youngstown (Co) Link
WPHO Zanesville atg
Comp
OKLAHOMA
KNHC Ada RCA
KACL Altus Comp
Comp
KARD Ardmore ‘I\tgA
Mtr
KQFM Bartlesvllle Comp
KEZY Blackwell Comp
Comp
KOKB Bristow Comp
KACF Chlckasha (\Tiotmp
Mtr
KAPB  Cushing Comp
KNGK Duncan Coll
KRBK Durant RCA
RCA
KRHT Edmond Comp
KBYH El Reno (Co) Mrr
KQAB El Reno RCA
Mtr
Mir
RCA
KAPK Enid Com
Mtr  Stne
KGOP Guthrie RC
Comp
KPMZ Hugo (Co) Mtr
KGHP Lawton Kaar
KNCE Miami Mtr
KNGT Muskogee Mtr
KQTV Newkirk (Co) Mtr
KQDI  Nichols Hilis Comp
KAPE Vorrnl.n (Co) Comp
KRAY Norman Stne
KQDS8 Okia. Clty RCA Mtr
KETG Okla. City (Co) DeF
KGPH Comp
Comp
GE
KAPF Okmulgee Comp
KOPM Pawhuska Mitr
KQFL Pawnee Coll
KACP Ponca City RCA
KPDS Bapulpa Comp
Comp
KACR Seminole RCA
KWCM Shawnee Coll
Comp
KSWP Btillwater RCA
RCA
KQEI Tulsa RCA
R%A Mtr
KWMP Wewoka Comp
OREGON
KIAO  Albany Mtr
KQKX Astoria g(o'gw
KSAD Beaver Creek Mtr
KQIN Bend Comp
Mtr
KSAB Canby Mtr
KFELO  Corvallls Mtr
KADY Eugene RCA
KSAG Gladstone Mtr
KRJB Hllisboro (Co) Mtr
KGZH Klamath Falls Comp
Comp
KRLA McMinnville Mtr
KR1Q Moedford Comp
KSAK Milwaukie Mtr
KE Molalla Mtr
KSAH Oak Grove Mtr
KBSX Oregon City (Co) Mtr
Mtr
Kaar
KGQQ Oregon City Mtr
KIAD Oswego Kaar
KPOL Pendleton Mtr
KQJR Portland (Co) RCA M:r Kaar
r
KGPP Portland Comp
Mtr
Kaar
KPFD Kaar
KQ Comp
Comp
KORM Salem (Co) Comp
KGZR Salem Comp
Comp
KSAJ  Bandy Mtr
KHNX The Dalles Mtr
KHWI. West Linn Mtr
PENNSYLVANIA
WQNW Ablngton RCA
WRIK Aliquippa RCA
WQJZ Allentown RCA
RCA
WSRD Altoona Link
WRHZ Ambridge Link
WQNX Ardmore E
WJVY Beaver (Co) RCA
wQ Beaver Link
WRHA Beaver Falls Link
WKJH Berwick E
KVTR Iethel Twp.

PEZ Bethlehem (Co) RCA
WQJJ  Bethlehem Teme
WBRA Bradford tr
WHRL Bristol RCA
WQOR Brookline RCA
WMBT Butler GE
WMCG Chambersburg Mtr
WKWY Charlerol Link
WKLC Chester GE
WQRD Clalrton RCA
WBRS Clifton Hghts RCA
WBRYV Coatesville Mtr
WBE Ingdale Comp
WBRC Coraopolls RCA
WPMG Crafton Link
WDSN Dormont Link
WQON Elkins Park Mtr
WEKMG Ellwood City GE
WBHV Ephrate Mtr

AM

37220 AM
2430 AM
33220 AM

3230 AM
M
220 AM

WeI ot
-] N
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The new Model
$4 meets all FCC
requirements
for the emer-
gency services.
AC-DC operation
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More Miles Per

Watt for All

Police and Specz'czl Emergency Systems

RE you getting second-rate performance from
high-priced, first-class communications
equipment? Unless you are using a precision
frequency meter, such as the BROWNING
crystal-controlled Model S4, to check your
transmitters, you don’t know the answer to
that question!

It’s not unusual for off-frequency operation
to reduce the range of a transmitter 50% or
more. If that's the case with some of your
transmitters, it is also likely that you are
causing interference on adjacent channels,

and violating FCC rules.

Consult the supervisor of any communica-
tions system that is maintained at top efh-
ciency, and it's 100 to 1 that he'll tell you:
“Every one of my transmitters is checked regu-
larly with a BROWNING Frequency Meter.”

A BROWNING Model S4, calibrated to
your particular assigned frequencies, is an
investment in economy, for it will enable you
to get the full dollar-value of performance
from your equipment. For complete details
and prices, address:

BROWNING LABORATORIES, Inc.

Engineers & Manufacturers -

formerly F'M, and FM Ranio-ELECTRONICS

- W inchester, Massachusetts

H



WQLS
WBRGH

WLDI
WMCN

WQMIUT

WRIY

WPHZ
B

WRQW
wWPDP

WQOH
w8svi

WRLO
WKVS
WAKX

WBRI
WKAA
WPKG
WPEI
WMPH
WPFV
WPGF
1IXVE

WPIA
WSYV

WNNiZ
WPEM

WRJQ
wWCPD
WCMP

WMGU
wMY

Erle Wstg RCA
Dool Mtr
Farrell
Foleroft Comp
Folsom Mtr
Foster Twp.
Fox Chapel Boro
(ilenolden Comp
tianover Link
larrisburg REL
Ilumlngdon Valley RCA
Link
Ingram Link
Jeannette RCA
Jenkintown RCA
Link
Kingston CA
Luncaster Mtr
Lansdowne RCA
Latrobe RCA
Link
Lebanon tr
wistown RCA
Lock Haven Mtr
Marple Twp.
MecKeesport RCA
Meadville RCA
Medla Mtr
Mliton GE
Link
hel Link
Morrisville RCA
Nether Prov. Twp.
New Castle Comp
Link
New Kensington GE
Norristown (C'0) Rg:
Mtr RCA Link
RCA
Norwood Comp
1 Cit Comp
Parkside Mtr
Philadelphia RCA
Mtr
Phoenixville RCA
Plttsburgh Ll%k
Link
Link
Pottsville Link
Prospect Pk Comp
Readlng RCA
WE
Ridley Pk Comp
Rose Valley tr
Scranton RCA Link
Sewlckley wWE
ﬂewlckley Hgts WE
Sh Link
Bha.ron Hill CECo RCA GE
Southampton Link
Spring City Link
Springfield (( 0) CECo
State Coilexe Mtr
Swarthmore Comp
Comp
Tinlcum
Unfontown Link
Upper Dublin Twp,
Upper Prov. Twp.
allingford Mtr
arren Link
Washington Link
Waynesboro Mtr
West Chester RCA
West Mifin Link
Went View Link
Wilkes-13arre Wstg
Willlamsport RCA Mtr
Willow Grove RCA
Link
Yeadon (‘omp
York Mtr
RCA
RCA
RHODE ISLAND
Bristol Comp
Central Falls Mtr
Cranston Comp
Link
E. Providence Comp
Hurv  Mtr  Game
Newport Comp
Comp
Pawtucket Wstg
'8tR
Providence RCA. WE
RCA
Abbt
Abbt
Abbt
Abbt
Warren Comp
Warwick HW
Mtr
Wickford Link
Woonsocket Mtr
Mtr

SOUTH CAROLINA

Anderson Link
Charleston Wstg
Columbia Wstg

Link
Florence Link
Gaftney
Greenvllle RCA  Mtr
Greenwood Mtr
Ruck lllll (o) Mtr
Rock Hill Wetg

Mtr
Spartanburg Coll

Coll  Mtr
Sumter Link

SOUTH DAKOTA

Aberdeen Dool
Aberdeen (Co) Mtr
Huron Coll
Mitchell Mtr
Rapid City Comp

Mtr
Redfield
Sioux Falls Mtr  D&F
Spink (Co)

37100 AM

35000 FM
37900 AM
33040 AM
33940 FM
37500 FM
33500 AM
33040 AM
33940 FM
311

w
=
@
4

37780 AM

1714 AM
39380 AM
2466 AM
1]780 FM
1714 AM
33220 AM
1714 AM

3990
35100 FM

37500 AM

A
37780 AM
2430 AM
37780 AM
2430 AM
33220 AM
33100 FM

39100 AM
39100 FM

2450 AM
31500 AM
2450 AM
39380 FM
39100 FM
33100 AM
39100 FM

KBMI
KGHU

KGPJ

KETB
KPBT
KACM

KGCv
KGHT
KNGW
KPBR

KGCT
KRPW

KHGC

KGZw
KQDN
KADT
KTWpP

KQXW
KRLE

KRPJ
KRAN

KWSP
KBGC

KOTpP
KEZU

KPAM

Watertown Mtr
Yankton Mtr
TENNESSEE
Bristol
Chattanooga Coll RCA
Chattanooga (Co) Link
Cleveland
Dyersburg L}n{ WE
n|
Fllzabethton (Co) Comp
Jacksol Mtr
Johnaon Clty (,qugnp
bl 9
Kingsport Harv
Knoxville RCA
Link
Lookout Mtn.
Memphis RCA E
Mtr Link RCA
Nashville GE
\Iuhvllle {Co) Comp
Link
Paris Mtr
Unlon City RCA
TEXAS
Abllene Mtr
Mtr RCA
Stne
Alamo Helghts Mtr
Amarilio Comp
Comp
Anahuac Comp
Kaar Link
Angleton
Austin Comp
Comp
Beaumont Comp
RCA Link M
Mtr Stnc WE
Beevllle (Co) Comp
Bexar (Co)
Big Spring Comp
Kaar
Borger Mtr
Mtr
Brownsville Comp
Mtr
Brownwood Comp
Comp
Bryan Coll
Carthage
Cleburne Comp
Mtr
Corpus Chrlstl Coll
Mtr
Corsicana Comp
Comp
Dallas WE
Mtr
Dallas (Co) Mtr
Denison Mtr
Denton Mtr
Mtr
Electra Comp
Comp
Fi Paso omp
C‘omp
k1 Paso (Co) Comp
Ennis
l-lorecvllle {Co) Comp
Fort Worth Mtr
C‘omp
Gainesville C'oll  RCA
Comp
Galveston (Co) Link
Galveston Comp
Link RCA
Goose Creek Com
Comp
Grand Prairie
Grayson (Co)
Gireenville
Henderson
Illuhlaml Pk RCA
Houston RLA
lnk RCA
Mtr Link RCA
Comp
Houston (Co.) GE
Howard (Co)
Kilgore Comp
Comp
Longview (Co Comp
Comp
Lubbock Coll
Mtr
Lufkin Comp
Mtr
Marshall Comp
Comp
MecKinney Comp
Mtr
Moexia Comp
Midland Comp
Kaar
Midlothian
Nacogdoches RCA
RCA
Newgull (Co) Kaar
Odessa Kaar
Kaar
Omos Pk. Comp
Orange Comp
Kaar Link
Pampa NMtr
Mtr  Kaar
Parls Com
Pasadena link
Plainview Comp
Port Arthur RCA
tr RCA Link
San Angelo RCA
Comp
San Antonio Comp
RCA  Mtr
Sherman E
Sweetwater RCA
‘Temple Comp
Comp
Texas Clty Comp
Comp

Terreli 111lls
Tyler

World Radio Histol

37900 AM
31500 AM

37900 FM

LW
-
$38
222
222

3220 AM

100 AN
100 AN
100 FM
220 AM
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e
-
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e
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714 AM
100 AN
714 AM
714 AM
33220 AM
33780 AM

«

eogs
g8z
o
k<

3

35100 FM
714 AM
37220 AM
30700 AM
2458 AM
35100 AM

20

37220 AM
2442 AM
33220 AM
2482 AM

2442 AM
3)580 AM
1714 AM
33220 AM
33220 AM
31900 FM

KQzZ1 University Pk GE Mtr 31500 AM
KHGZ Vernon Comp 30580 AM
KBLB Vernon (Co) Comp 2458 AM
Comp 30580 AM
KEPL Victoria (Co) Comp 1714 AM
KGZQ Waco Comp 1714 AM
Comp 30580 AM
KQIH Waxahachie Mtr 35100 FM
KRKC Wax&hachle {Co) Mtr 1714 AM
Mur 35100 FM
KRIW Westover Hills Comp 33100 AM
KHQK West University Pl. 33220 AM
KW80 Wharton (Co) Link 1714 AM
Link 33220 AM
KGZI  Wichita Falls Comp 2458 AM
Comp 30580 AM
UTAH
KBUO Brigham City Mtr 37500 FM
KBIJ Farmington (Co) Mtr 35780 FM
KHGB Helper City Mtr 35900 FM
KHQW Logan Mtr 37500 FM
GZ Logan (Co) Mtr 37500 FM
KSHA Midvale GE 35780 FM
KBPJ  Morgan (Co) 35780 FM
KIK ay GE 35780 FM
KQCH Ogden Comp 2406 AM
Teme GE 30880 AM
) Mtr 30580 FM
KBNL ;’;ﬁyson City 35780 FM
KCBJ ce (Co) Mtr 5900
KPGB M 35900 FM
KPMU Provo itr 33500 FM
KGPW S8alt Lako City RCA 2408 AM
Mtr 30580 AM
VERMONT
WBQG  Brattleboro Mtr 33500 FM
WRCW  Burllngton RCA 35900 AM
WEBMI Rutland GE 39100 FM
WIUF  Springfield Mtr 39100 FM
VIRGINIA
WAVA Alexandria Link 21100 FM
WNKV Aplmmamx (Co) 39380 FM
WPAV  Arlington (Co) GE 3500 FM
WBCL  Bedford (Co) Link 39380 FM
ROM Comp 2450 AM
WQSL Buckingham (Co) Link 39380 FM
WATO Charlone (Co) 39380 FM
WQTE Charlottesville Link 33940 FM
WMSO Chesterfield Link 39100 FM
WAVP  Colonlal Hits Mtr 37900 FM
WRGU Danville RCA 33100 AM
WMFC Falrfax (Co) GE 900
WAPT l-rederlck %CO) 37900 kN
WRQG Link 33100 FM
WELH llnmpton RCA 33100 AM
WTPH llnmptnn (Co) Link 37500 FM
WBXS burg Mtr 37900 FM
WMMG lln.rrloonburz {Co) Mtr 7900 F)\!
WQOZ llnnewell RCA 37100 AN
W10V  lorton RCA 39500 F
WQFII Lynchburg GE 2450 AN
GE 35100 FM
WKME Marlon 9500 KM
WHTJ Martinsvilie GE 39100 FM
RIV  Newport News WE RCA 33900
WQNK Norfolk 12 8tnec Kaar 37100 AM
WBSJ  Orange (Co) Link 39380 FM
WQI'I  Petershurg Mtr 37900 KM
WPVI, Portsmouth Mtr 37900 FM
WKNR 39900 KM
WMVP Radford (Co) RCA 2450 AM
RCA 30580 AM
WEUG  Richmond (Co) Mtr 31780 AM
WPIII"  Richmond Wk 2450 AM
RCA Mtr 31780 AM
WS8YQ Comp 2450 AM
WQFG  Roanoke GE 2450 AM
Comp 30580 AM
WMMG Rocklm(hmn [(&D] 37900 FM
TG 8. Norfolk Kaar 37100 AN
WHNJ 8tafford (Co) Link 33100 PM
WRID  Staunton Mtr 37900 FM
WRGV  Buffolk Link 39500 FM
WADB Vlnzlnla Beach RCA 30700 AM
WwWIGY { iesboro RCA Jlarv 30700 AM
WAQJ Wll Iamsburz {Co) Lin 33100 FM
WKYT Wllllamsburg Link 33100 ¥
WAPT" Winchester (Co) Mtr 37900
WSKQ Winchester 37900 FM
WASHINGTON
KGZV  Aberdeen Comp 2414 AM
Mtr 31780 AM
KALB  Anacortes 35500 FM
KBSM  Asotin (Co) Comp 414 AM
Apok 30580 AM
KACK Bellingham Comp 2414 AM
Kaar 30580 AM
KASF  Bremerton Nrad 414 AM
Mtr 33500 FM
KREB Camas Comp 30980 AM
KGHW (entralia Mtr 35500 FM
KQWA Chehalls (('0) Nrad 2414 AM
KRDL Clark (Co) 30580 AM
30980 AM
KHBX Clarkston Spok 30580 A
KQKC  Colfax Mtr 30580 AM
KQDM Colfax (Co) RLab 414 AM
RLab Spok 3 AM
KAEV  Davenport (Co) Spok 3 FM
KARI Ephrata (Co) Teme 2414 AM
Spok 30580 AM
KNFP FEverett RLab 2414 AN
Mtr 37100 FM
KAPL  Iloquiam Comp 2414 AM
Mtr 305680 AM
KATH Issaquah 37900 FM
KQiQ Kelso Mtr 35500 FM
KBJA  Kelso (Co) Comp 2414 AM
Rlab Mtr 30580 AM
KEWRB  Kings (Co) 37780 KN\
KAEV  Lineoln (Co) 580 AN
KNF1 Mt Vernon (Co) Mtr 35500 FM
KOGX Oak Harbor 7500 FA
KACE Olympia Comp 2414 AM
Stne 580 A
35500 FM
KIS Pasco Mtr 35500 FM
KQBA Plerce ((‘0) 35900 FM
KPAP Port Angeles Nrad 2414 AM
Nrad 30580 AM
KADIL Pt Orchard (Co) Comp 2414 AM
Mtr 3500 FM
KQE(' P't Townsend (Co) \rad 2414 AM
Kaar 30580 AM
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. 'n .‘ M Radiotelephone

with a truly NATURAL voice quality?

New KAAR FM radiotelephones offer an improvement
in tone quality which is suprising to anyone who has had
previous experience with mobile FM equipment. The
over-all audio frequency response through the KAAR
transmitter and receiver is actually within plus or minus 5
decibels from 200 to 3500 cycles! (See graph below.) This
results in vastly better voice quality, and greatly improved
intelligibility. In fact, there is appreciable improvement
even when the FM-39X receiver or one of the KAAR
FM transmitters is employed in a composite installation.

KAAR FM transmitters are equipped with instant-heat-
ing tubes, thus making it practical to operate these 50 and
100 watt units from the standard 6 volt ignition battery
without changing the generator. Inasmuch as standby
current is zero, in typical emergency service the KAAR
FM-50X (50 watts) uses only 4% of the battery current re-
quired for conventional 30 watt transmitters. Battery drain
for the KAAR FM-100X (100 watts) is comparably low.

For full information on new KAAR FM radiotelephones,
write today for Bulletin No. 24A-46.

KAAR ENGINEERING

KAAR LOUD SPEAKER, remote controls for transmitter
and receiver (illustiated above) and the famous Type

4.C push-to-talk microphone are among the acces-
sories furnished with the equipment.

IMPROVED OVER-ALL FREQUENCY RESPONSE
THROUGH KAAR FM TRANSMITTER AND RECEIVER
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KQVP Puliman Spok 30580 AM
KPWP Puyallup Mtr 35900 FM
KGLB Renton Mtr 35500 FM
KRAUT  Ritzville (Co) Nrad 2414 AM
Mtr 30580 AM
KAFO Seattle Mtr 37900 FM
KGPA WE 2414 AM
Comp 37780 FM
KHLD S8helton Mtr 500 FM
KHKE S8helton (Co) Mtr FM
KBTO Spokane (Co) Te; 2414 AM
Mtr  8pok
RLI Comp 2414 AM
KGHS 8pokane Comp 2414 AM
Mtr 580
KQBA Tacoma ((’0) Mtr 35900 FM
KGZN Tacoma Comp 2414 AM
Mtr 35900 FM
Mtr 30580 AM
KRHM Thurston (Co) 35500 FM
30580 AM
KRDM Vancouver Mtr  Kaar 30980 A
KACV  Walla Walla Coll 2414 AM
Coll 30580 AM
Mtr 35500 FM
WWX Walla Walla ((:0) Mtr 35500 FM
KHG Wenatchee Mtr 35500 FM
KNGU  Yakima WE 2414 AM
Mtr 30580 AM
WEST VIRGINIA
"KHK eckley GE 35500 KM
WBWYV  Bluefield GE 33100 FM
WPHI Charleston Mtr 37900 FM
WPFP Clarksburg Comp 2490 AM
Mtr 30580 AM
WJQA Dunbar 37900 FM
WPHJ Falrmont Coll 2490 AM
Mtr 35100 AM
WBLE  Follansbee Comp 100 A
8XZK QGrant (Co) ArAs 116150 AM
WRHF Hullldays Cove L.ink 37100 A
WQOW Huntington Link 33100 FM
WAEF Keyser Comp 2490 AM
WCHD Martinsburg Comp 2490 AM
WJWZ Morgantown GE 35900 FM
WPHQ Parkersburg Wstg 2490 AM
8tne 31780 AM
37900 FM
WBTH Princeton Mtr 31500 AM
WEIR Waelrton (Co) Link RCA 33100 AM

WHAT LISTENERS HEAR

IN CASE you read the much-publicized
remarks of WLW’s Mr. Shouse about
FM broadcasting, in which he called the
higher fidelity of FM a myth, we'd like
to point out that few AM station execu-
tives know anything abhout broadcasting
as it is heard by the listening audience.

The simple truth is that most of their
listening is done at their stations, where
monitor speakers are connccted by wires
to studio amplifiers.

Indeed, at AM stations the matter of
home radio reception quality is one of
those subjects not mentioned by anyone
who knows his way around. The AM’ers
have been successful in dramatizing BO,
they have made burping a parlor trick,
and made us nationally conscious of the
physiological obligations of the human
liver, but they haven't found out how to
say a single good word for the quality of
AM reception.

The fidelity and naturalness of FM is
not only an established scientific fact, Mr.
Shouse to the contrary, but this is obvious
even to those whose hearing is defective.

P AM =

NAME. —_—
{  ADDRESS_____
: TOWN____

Latest developments in radio and elec-
tronic parts and devices, newest "Ham"
gear, "Gadgets” to delight the experi-
menter, bargains in war surplus

goods, all in new catalog for you. 7

D G D N D D SRS GED G D G SN S S ‘

BURSTEIN-APPLEBEE CO.,
1012 McGee, Kansas City 6, Mo.

Send me FREE new B.A Cotolog.

STATE CONNECTION IN INQUSTRY

= —STATE

WRIN Wellsburg Comp 33100 AM
WRGH Wallaburg (Ce) Mtr RCA 33100 AM
WQTU Wheeling WE 33100 AM
WISCONSIN
WQWS Antigo Mtr 37900 FM
WBIG Appleton (Co) Mtr 33500 AM
WJZH Arpin (Co) Mtr 1900 AM
WKLG Baraboo Mtr 31500 AM
WST(  Beaver Dam Mtr 31500 AM
WRNI  Beloit Coll tr 31500 AM
WBVE Bloom!ng Grove Comp 30580 AM
WGUX (henequa Mtr 33500 AM
WKLU Chilton (Co) Mtr 500
WHIX Columbia (Co) 31500 AM
WHNPFP Depere Mtr 33220 AM
WBDTO Douglas (Co) 0580 FM
wi Eau Clalre RCA 33500 AM
WBHU Eau Clalre (Co) RCA 33500 AM
WFXQ FEdgerton WE 31500 AM
WMPE Elkhorn (Co) RCA 2352 AM
RCA  Mtr 305580 AM
WSI'B  Evansville Mtr 31500 AM
WFDW Fond Du Lae (Co) Mtr 2482 AM
Mtr 30980 AM
WRLP Ft Atkinson Comp 31500 AM
WIHNO Green Bay (('o) Mtr 33220 AM
KNUH1I  Green Bay WE 2382 AM
C‘omp 33220 AM
WJILH Creen Lake 37900 FM
WRNQ Janesville RCA 31500 AM
27780 FM
WRIT Janeaville (¢« RCA 31500 AM
37780 FM
WRAJ  Jefferson (Co) Coll 1500 A
wWQXO Juneau (Co) Coll 31500 AM
37780 FM
WPEP Kenosha W 2450 AM
Mtr 1500 AM
WQTH La Crosse Bndx RCA 37100 AM
WCCP La Crosse (Co) Mtr 500
WSTF Mtr 31500 AM
wWQ Lake Geneva Mtr 30580 AM
WTNR Madison (o) RCA 30580 AM
WASD Madison (City) Coll 2382 AM
Comp 30580 AM
37780 FM
37900 FM
WSVY Madison (Town) Comp 30580 AM
WBSY Manitowoe (Co) Mtr 33500 AM

It can even be explained in simple
terms:

The limiting factor of AM fidelity does
not lie in the transmitter, but in the back-
ground noise picked up by AM receivers.

Background noise, as well as natural
and man-made static clicks and grinders,
are not heard at one particular audio fre-
quency, but over the whole range of audio
frequencies. The higher frequency-comn-
ponents are more harsh and irritating.

Most listeners think that, whenthe Y cut
off response at the higher frequencies by
the usc of the tone control, they improve
the program quality. Actually, the im-
provement comes from cutting off the
high-frequency components of the back-
ground noise. However, the program is
distorted to the same extent that the
interference is reduced.

With an FM receiver. equipped with a
well-designed limiter, there is no back-
ground noise. Therefore, as soon as lis-
teners become accustomed to the new
kind of program quality afforded by FM,
they find it unnecessary to cut out the
highs by the use of the tone control, Then

WRNF Maple Bluff Comp 30580 AM
WALF Marinette Mtr 37100 AM
WPDK Milwaukee WE 2450
Mir 35100 FM
Mtr 35220 FM
Mtr 7220 F.
Mtr 33780 FM
WSWH Monona Comp 580 AM
WRJM Monroe RCA 30580 AM
WRJK Monroe (Co) Comp 2382 AM
RCA 30580 AM
WMYS Montello (Co) Mtr 37900 FM
WFUD Neenah Mtr 33500 AM
WJWR Nelllsville (Co) Mtr 37900 FM
WCJR  Oshkosh Mtr 30580 A
WAKE Oshkosh (Co) E 2382 AM
Mtr 30580 AM
WKOI. Plymouth Mtr 500 AM
SOR  Portage (Co) RCA 500 AM
WAGH Comp 500 AM
RJI. Pt Washington Mtr RCA 500 AM
WQLJ Racine RCA Mtr 500 AM
WRNP Raelne (Co) Comp 500 AM
WBMY RI d Ctr (Co) Mtr 500 AM
WJUP  Sauk (Co) 500 AM
WQMW Sheboygan RCA 500 AM
WBOA Sheboygan (Co) Mtr 500 AM
WMRQ Sparta (Co) Mtr 7900 FM
WRNG Stevens Pt RCA Mtr 500 A
WKZQ Sturgeon ay (Co) Mtr 500 AM
WSWI1, Buperior WE 30580 AM
WDCJ Two Rivers Dool 500 AM
WBWL Vieoqua (Co) Mtr 31500 AM
WRHX Watertown Coll 31500 AM
WQMI. Waukesha WE  Mtr 30580 AM
WMPH Waukesha (Co) WE 2450 AM
Wi, Mtr 30580 AM
WBDX Wausau (Co) Mtr 31900 AM
WCKT Waushara (('0) 37900 FM
WRPQ West Bend (Co) Coll 33500 AM
WYOMING
KEYD  Casper Mtr
KQOI Cheyenne Mtr
Mtr
KQRZ Cheyenne ((‘0) Mtr
KRT! Laramie Mtr
KEYH Rawling Mtr
KEYI Rock Springs Mtr
KEYJ Sheridan Mtr

thev realize, for the first time, that the
unnatural and dull quality of AM recep-
tion results from the ahsence of the higher
audio frequencies.

FM because it perniits listeners to use
the full audio range, supplies clear enunci-
ation and the individuality of voices, and
the identity of separate musical instru-
ments and sound effects.

When an AM broadcaster says that
FM is just another way of doing the same
thing, he is thinking about himself, but
not about his sponsors or the radio
audience.

Tide Magazine for June 26th made
quite a feature story of Mr. Shouse's
remarks, under the title “FM Debunk.”
Just how much Tide editors know about
FM is indicated by the fact that this
article was run alongside a full-column
advertisement of WSJS, the Winston-
Salem affihate of FM station WMIT,
Both are. owned by Gordon Grey, who
has promised that his FM station “will
make available broadcast programs to
thousands who would otherwise have to
do without.”

FM&T

New Jersey.

Radio Instructors

F College Degree Required. Servicing or Industrial
Experience helpful. $3600 to start. $4200 in four
months. Location—Newark, New Jersey—in the center
of America’s Radio Industry. We will teach you how to
instruct in Television. At this school every student builds a
complete 17-tube Television and Radio Receiver which
he may keep as his own property. School has a complete
Television Transmitter under construction.
Raleigh G. Dougherty, care of New York Technical
Institute of New Jersey, 158 Market Street, Newark,

Write to

FM anxp TELEVISION



THE LOGICAL CHOICE...
Eimac 4-250A Tetrode

Proven performance is the reason why the EIMAC 4-2504
tetrode s the logical choice when a dependable power-
amplifier tube is needed. Below are listed characteristics
and design features of the EIMAC 4-250A which explain
why this tetrode is picked for power

HIGH POWER—LOW DRIVE:

At frequencies up to 70 Mc. the EIMAC 4-250A
develops a power output of 750 watts with a drive
of less than 6 watts.

LOW PLATE—GRID CAPACITANCE:

Extremely low plate to grid capacitance, only 0.12
uufd, permits operating without neutralization in
many cases—simplifies neutralization in others.

OPERATIONAL STABILITY:

The unique arrangement of low inductance leads,
plus especially treated grids insures exceptionally
stable operation.

COMPACT—RUGGED:

Approximately 3% x 6% inches in size, the 4-250A
has been constructed to withstand abnormal abuse
—and give extra long life.

The 4-250A is just one of a host of EIMAC tubes de-
signed for long-life and trouble-free operation. Investigate
the possibilities of their use in your transmitters today.
Contact your nearest EIMAC representative, Or write
direct for full technical information.

EITEL-McCULLOUGH, INC., 1265L San Mateo Ave., San Bruno, Calif.

Export Agents: Frazar and Hansen, 301 Clay St., San Francisco 11 Calif U.S. A

Follow the Leaders to

1""5

THE COUNTERSIGN
OF DEPENDABILITY IN ANY
ELECTRONIC EQUIPMENT
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A few of the many important construction and operat-
ing features that make HAR-CAM Emergency Com-
munications Equipment standards of quality and per-
formance:

FM-AM RECEIVER

13 tube, crystal controlled double conversion super-
heterodyne

Either AM or FM available by throwing toggle switch
Frequency Range: 30-44 megacycles

Selectivity: 40 kc off resonance (adjacent channel)
greater than 60 db down.

Selectivity: 80 kc off resonance greater than 120 db
down

Image response greater than 100 db down

FM Quieting Signal: not greater than .3 microvolts
Greatly improved squelch control for the FM receiver
equally effective when receiver is used on AM. Squelch
control adjustable from .1 microvolt to 1 microvolt.

FM TRANSMITTERS

Power Outputs — 25, 40 or 70 watts

Frequency Range — 30 to 44 megacycles

Frequency Modulation — deviation 15 kc either side
of center frequency

HARVEY RADIO LABORATORIES, INC.

RECEIVER POWER SUPPLIES

A.C. D.C.

TRANSMITTER POWER SUPPLIES

| &

P |
A.C. D.C.

HAR-CAM POWER SUPPLIES

Either AC or DC operation is made available in-
stantly with HARVEY'S plug-in type power sup-
plies like those shown here. No other electrical
or mechanical changes in the circuit are required.

Characteristics of 152-162 mc equip-
ment essentially similar. For further
information on HAR-CAM Trans-
mitters and Receivers write for Bul-
letins H-35 and H-36.

MARVEY OF CAMARIDGE

443 CONCORD AVENVUE + CAMBRIDGE 38, MASSACHUSETTS

30
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Creative engineering at Bliley is never
at a standstill. Since the early days of home

built sets to the present era of frequency
modulation, radar and world wide communications,
Bliley techniquality has kept pace with every important Ry
development in communications engineering. With Bliley techniquality
"at the controls”” frequency precision is never a problem. Bliley techni-
quality signifies original engineering and ‘‘follow-through™ It's an ability
that has been developed through 15 years of frequency control engineering

exclusively To communications engineers the world over Bliley techni-

quality means the right crystal for the specific job.

Radio Engineers
write for

CRYSTALS e

BLILEY ELECTRIC COMPANY ¢« UNION STATION BUILDING, ERIE, PENNSYLVANIA
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—AND NOW THE NEW

STUDIO A
6001
X ¥ X §

MICROPHONES “ON-AIR"" AND
“REHEARSAL” LUGHTS

CONSOLETTE

FUSRRTY

=21
r

=

LOUDSPEAK:ZR

4 SPECIAL
CUE INPUTS

8 REMOTE LINES
STUD!O B ANNOUNCE BOOTH (INCLUDING NETWORK

MICROPHONES ~ "ON-AIR™ AND MICROPHONE

"REHEARSAL" LIGHTS LOUDSPEAKER

LOUDSPEAKER “ON-AR" LIGHT

GENERAL () ELECTRIC

160-£7.60%a
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CONTROL ROOM

8
P U
¥ @ .|

HEADPHONES ANNOUNCE TALK-BACK
MICROPHONE

LOUDSPEAKER  TRANSCRIPTION MACHINES

ON-AIR" UGHT

2 OUTGOING CIRCUITS
TO "ST,” LINES, OR
TRANSMITTER

The new G-E two-studio Consolefte is o compach,
flexible and economical speech input equipment
designed 1o meet! the meeds of every stafion,
FM or AM,

A Partial List of the Features that make the G-E
Consolette an Important Part of Every Station,
FM or AM:

® Contains all amplifiers and controls for complete
operation of 2 studios, onnounce booth, turn-
tables, and remote lines.

® Input connecticns for 8 studio microphones, 2 an-
nounce microphones, talkbock microphone, 8 re-
mote lines (including metwork), 2 transcriotien
turntobles, ond 4 special cue input circuits.

@ Output connections for 2 outgoing lines, 4 ‘oud-
speckers, 4 sets of “on-oir” aond “rehearsol”
lights, and headphones.

® 4 pre-amplifisrs provide simultaneous operation
of 4 microphones.,

® 2 program amplifiers provide extreme flexikility
in operation and reliobility of service. Each am-
plifier has individual gain control and power
supply.

® 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 o meet FM requirements.
At normal output level distortion is less thon
1% rms, S0 to 7500 cycles. Response s within
2 db, 30 to 15,000 cycles. Noise level is 65 db
below progrom level.

@ Two-tone, blue-gray cabinet is only 10% inches
high, providing complete visibility over top of
consolette

Big-Station Studio Control Flexibility
for Every FM and AM Station

HE 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 complete data on the
new G-E Consolette, or write: Electronics Depart-

ment, General Electric Company, Syracuse 1, N. Y.

FM-TELEVISION - AM _, ;zp £ %7
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NOW YOU
CAN SEE
THE TROUBLE

ALTEC LANSING

What happens when a string bass
and piccolo sound out together?
Any distortion? Intermodulation?
This intermodulation analyzer, de-
signed by Altec Lansing for mea-
suring the efficiency of their own
amplifier and loudspeaker systems,
will let you see the results at
glance. No calculations are neces-
sary. A five-minute check on th:
Altec Lansing Intermodulation
Analyzer gives you the information
it takes hours to get by other
methods. Available for Prompt

LTEC

LANSING CORPORATION

1161 NORTH VINE ST
HOLLYWOOD 38, CALIF

250 West 57th St.
New York 19, N.Y.

'KEEP ADVANCING WITH ALTEC LANSING'

54
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t SPECIFICATIONS:
1_ CARRIER FREQUENCY RANGE: 84 to 108 megacycles.

] Individually calibrated dial.

with negligible carrier leakage.

OUTPUT IMPEDANCE: Constant at 17 ohms.

'"i
.
:1 MODULATION: 400 cycle internal audio oscillator.
ﬁ Deviation directly calibrated in two ranges: O to

30 ke. and 0 to 300 ke.

Can be modulated from external audio source.
Audio fidelity is flot within two db from

d.c. to 15,000 cycles.

) Distortion is less thon 1% ot 75 kc. deviation.

PROMPT DELIVERY

MEASUREMENTS

BOONTON

OUTPUT SYSTEM: 1 to 100,000 microvolts

CORPORATION

NEW JERSEY

ZOPHAR

WAXES
} COMPOUNDS
and

EMULSIONS

FOR
INSULATING and WATERPROOFING
of ELECTRICAL and
RADIO COMPONENTS
°
Also for
CONTAINERS and PAPER
IMPREGNATION
E)
FUNGUS RESISTANT WAXES

°

ZOPHAR WAXES and COMPOUNDS

Meet all army and navy
specifications if required

Inquiries Invited

ZOPHAR MILLS, inc

FOUNDED 1846
122-26th ST., BROOKLYN, N. Y.

ELECTRONIC
PARTS

CHASSIS
CABINETS
DIAL PARTS
BOXES--CASES

Other sheet metal fabri-

cated components manu-
factured to specifications.

Inquiries
Invited

ALLOY ASSOCIATES CO.

149 BROADWAY
NEW YORK 6, N. Y

FM axp TELEVISION



Amphenol

A complete range of electronic
components to serve the

entire range of frequencies

in use today.

® As the emphasis in communications development
shifts more and more to the higher frequencies — no-
tably FM and Television — the electrical circuits and
the component parts involved require ever greater
accuracy in performance. Amphenol engineers have
always worked to help push forward the frontiers of
the science of electronics — the unrivalled production
facilities of Amphenol have supplied the quality com-
ponents required by new developments in this field.
® Among the newest Amphenol products that will be
of interest to amateurs and to manufacturers of elec-

AMERICAN

tronic equipment are: electrically better Hi-Q tube
sockets, octal angle sockets for cathode ray and other
tubes — Twin-Lead parallel transmission line —sev-
eral FM receiving antennas — new cables, including
some special ones for Television color cameras and

for Facsimile work. Write for complete information.

PHENOLIC
CHICAGO 50,

In Canoda -

ILLINOIS

Ampheno! Limited -

Toronto

CORPORATION

COAXIAL CABLES AND CONNECTORS e INDUSTRIAL CONNECTORS, FITTINGS ANE CONDUIT o ANTENNAS o RADIO COMPONENTS e PLASTICS FOR ELECTRONICS.,
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paper bound edition of the FM HANDBOOK will

3

be $2.00; subscription rate to FM and TELEVISION 1 year $5, 3 years $10

After August 31, 1946, the

This Special Offer Expires August 31, 1946

NOTICE

o RAILROADS

L qautas < WSEE

« » Edited by Milton B. Sleeper »

FREE

with your subscription to
FM and TELEVISION

For six years, FM and TELE-
VISION Magazine has been the lead-
ing source of Information on FM
communications equipment and in-
stallations. More articles and more
detailed working data on these sub-
jects have appeared in FM and
TELEVISION than in all other radio
publications combined,

These articles, written by special-
ists in the communications field.
cover the design, installation, opera-
tion, maintenance, and performance
of new equipment and systems in-
corporating new features of out-
standing interest to communications
engineers.

A subscription to FM and TELE-
VISION Magazine will keep you
abreast of all developments in the
rapidly expanding radio communica-
tions field. If you use the coupon
on this page, we'll send you, with-
out charge, a copy of the new FM
HANDBOOK. Take advantage of
this offer NOW, for it will be with-
drawn without notice.
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Detailing Systems

Essential Information for

COMMUNICATIONS
ENGINEERS in:

The Standard
Handbook of

FM RADIO

for 30 to 160 Mc. for

Police, Fire, Railroads, Public Utilities

FM communications has become the
most rapidly expanding field of radio
development. With an enormous increase
in frequencies made available by the FCC
for this service, much new equipment has
been brought out since the end of the
war. New uses are being found for 2-way
FM at such a rate that the FCCis swamped
with license applications. In addition,
many prewar AM installations are being
replaced with FM systems.

All these postwar developments, from
theory to application, are covered in the
completely new FM RADIO HANDBOOK.
This large volume, edited by men of long
experience in FM communications, gives
detajled, working information on all
phases of 2-way installations, including
the latest fixed and mobile equipment
for operation on all the newly-assigned
frequencies, antennas, unattended relays,
selective dial calling, and maintenance
methods. Also included is a complete
Emergency Station Directory, listing
dctails of all municipal, county, state,
zone, fire, forestry, public utility, and
special communications systems.

Individual chapters were written by
men chosen for their outstanding achieve-
ments and experience in various branches
of communications work. The FM RADIO
HANDBOOK is no pocket-size compilation
of condensed data, but a volume 83{ by
1154 inches, profusely illustrated with
hundreds of handsomely printed photo-
graphs and drawings.

All equipment and installations de-

scribed are of postwar design. Thus
the HANDBOOK is a completely up-to-
date guide to the very latest advances
in communications practice.

In short, it is an essential book for
engineers engaged in the manufacture,
installation, operation, or service of com-~
munications equipment.

You can buy this book separately, or
the paper bound edition will be sent
FREE if you order a new, renewal, or
extension subscription to FM and TELE-
VISION Magazine. Place your order
NOW, for this special offer will be with-
drawn without notice.

$4.00 " bzt $1.90
Order your FREE COPY NOW

I FM and TELEVISION Magazine I
| 511 Fifth Avenue, New York 17, N. Y.

D new
O renewal

01 yr. $3.00

e 0 3 yre.$6.00

subscription for

l Add $1.00 per year foreign postage; 30¢ Canada:
send me ABSOLUTELY FREE a copy of the new
FM RADIO HANDBOOK paper bound edition.

I Name
Street
| City &Zome.................... State........... |

My official position is:............ccoviiuiininn... I

NOTE: If you want your FM RADIO HANDBOOK
in the lifetime library binding, add $2.50 to the aub-
scription prices above. AN I

]
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which it will put on the air, this first postwar Finch Telefax
facsimile broadcasting installation soon will be ready

for delivery to those FM stations with early orders.*

SURPRISINGLY low priced, its modecrate initial cost and
maintenance budget are due partly to Finch expe-
rience and know-how, and partly to the fact that, in
many details, it is closely related to the Finch family
of proved facsimile communication equipment—which
means that the cost of its careful development was
held down and the savings passed on to the purchaser.

Provided with two transmitting scanners to facilitate
continuous flow of program material to the radio trans-
mitter, the installation includes a monitor control desk
for convenicnt, comfortable, and accurate control by
the operator.

Only Finch Telefax brings you these advantages:
1. Siinple, reliable, time-saving, push-button operated,
automatic, copy loading and unioading.
2. Automatic scanner-carriage return at the end of
each page.

3. Scparate monitor recorder built into each scanner
for convenient, casy adjustment and observation.

—\{ self-synchronizing
finch facsimile

-
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4. An additional monitor recorder conveniently placed
on the control desk for recording the complete pro-
gram under the watchful eye of the operator, and to
provide a complete, accurate file copy of the program
transniitted.

5. Convenient eentralized control of scanner operation
comfortably handled by a scated operator.

6. A license authorizing use of the applicable Finch
patents for facsimile broadcasting, and a guarantee
protecting you against neecssary infringement of fac-
simile patents are embodicd in our sales contract.

After FCC facsimile standards have been established,
units purchased now will be modified, if necessary, at
moderate cost. * *

*Finch Telefax special receivers are now available in limited
quantities to purchasers of Finch broadcasting equipment; Finch
Telefax home receivers, for use with FM radio sets, will be avail-
able to the public in a few months,

FINCH TELECOMMUNICATIONS, INC.
10 EAST 40th STREET, NEW YORK 16, NEW YORK

Also manufacturers of Finch ROCKET Antennas for FM Stations.

F.O.B. PASSAIC, N. J.
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Designs NEW Pickup Cartridge
with NYLON Chuck and REPLACEABLE,
Long-Life, Sapphire-Tipped NYLON Needle

@ Constantly alert to the possibilities for improvement
in the design and performance of phonograph pickup cartridges. Astatic
research has unearthed a material. other than metal. for the better
transmission of signals from the record grooves to the crystal element.
That material is NYLON! No other known substance possesses all the
properties which make Nylon ideal for this purpose, Astatic, therefore,
has employed this revolutionary material in the manufacture of a new
crystal pickup cartridge known as Astatic Nylon 1-J ... a low pressure,
wide-range, general purpose cartridge incorporating a Nylon chuck and
Nylon, sapphire-tipped needle.

CONTROL OF QUALITY OF REPRODUCTION

In using this Nylon |-J Crystal Pickup Cartridge. the phonograph manu-
facturer, as well as the user, is assured that the quality of reproduction will
REMAIN CONSTANT regardless of needle replacements, because the
needle is matched to the cartridge, and the Nylon needle designed
for this particular Cartridge is the ONLY one that can be used with it.

PARTIAL VIEW of cartridge, showing knee-ac-
tion Nylon needle and metal needle guard. The
cushioning action of Nylon affords additional

protection for the sapphire stylus.

INTERIOR VIEW showing crystal element, Nylon
chuck and sapphire-tipped Nylon needle.

PHANTOM VIEW showing how tapered shank of
Nylon needle fits into tapered hole in Nylon
chuck,

Astatic Crystal Devices

manufactured under Brush
‘ Development Co. patents.

(AsTATIC] CORPORATION

IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 33)

be installed, operated, and maintained.

Broadeasting * ‘I'he hroadcasters have their
headaches. All during the war years. they
rode high, wide. and handsome. Every
nook and cranny of the monthly log was
jammed to the split second with commer-
cial time, some of which was good enter-
taimment, much was of indifferent value
to listeners, and not a little was just plain
awful. Programs deteriorated at about the
same rate that revenues inereased.

Then, with the turn of the first vear
of peace. came an avalanche of time con-
tract cancellations, followed by left and
right jabs from the FCC in the form of
complaints about program eontent. Added
to these blows were labor troubles and
the sudden realization that the protection
against competition, afforded by the short-
age of AM frequencies, had been swept
away by the coming of nation-wide FM
service.

So great, in fact, has the demand for
FM broadeast frequencies beeome, that.
at this time of writing. the FCC is con-
fronted with the need of adding new ehan-
nels. Prevailing opinion is that the No.
1 Television channel from ++ to 50 me.
will be given to FM and. at a later date.
the No. 2 channel. from 50 to 56 me. Only
opposition to this comes from CBS, to
which the No. 2 band is assigned in New
York City. However, that will hardly be
considered by the FCC, in view of Co-
lumbia’s insistence that low-band tele-
vision will be made obsolete before it can
get under way by the more perfect trans-
mission possible in the upper band.

The alternative would be the assign-
ment of television channels No. 5 and
6. from 76 to 82 and 82 to 88 me. This is
not favored. however. since there are no
receivers available for that range, while
prewar sets and new 2-band models would
cover the range from 4+ to 30 me. at once.

Television * ‘I'clevision has henefited greatiy
from the experimental work on program-
ming, and from RCA’s introduction of
the image orthicon camera tube. Much
valuable engineering effort has been put
into the side issue of color. It is hard
to believe, however, that CBS is sincere
about its elaims that ecolor television has
made black-and-white obsolete, since we
have contradictory evidence in the sur-
vival of monochrome movies.

The enthusiasm of the enthusiasts has
been fanned to white heat by the response
to NBC’s televising of the Louis-Conn
fight. Some estimates place the television
andience on this occasion at 200,000,
Grumbling from those who paid for ring-
side seats and still couldn’t see the fight
was in sharp contrast to satisfaction ex-
pressed by the audiences that witnessed
the fight by television.

(CONCLUDED ON PAGE 59)
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WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 58)

Just what this proves about the com-
mereial aspect of television is not so
clear. bevond confirming Mike Jacob’s
estimate of public interest in heavy-
weight boxing. The fight drew a record-
breaking andience to radio sets tuned to
the ABC network. too. but it would be
silly to say that this event established
a day-to-day coverage by ABC greater
than that delivered by competing nets.
Nor eould it be claimed that radio lis-
teners” interest on this oceasion proved
that all eriticisms of radio programs are
unwarranted.

As matters stand today. the only thing
that can give television. or any other ad-
vertising medium, any real encourage-
ment is an upswing of production suf-
ficient to reverse present tendencies to
cut advertising budgets.

Facsimile * Faesimile will come into wide
use rapidly for police, and probably for
railroads and airlines. as well for handling
many kinds of business traffic. These ap-
plications will start first because suitable
designs are available. Home facsimile
broadeasting will follow.

Meanwhile. experimental use by the
broadeast stations will lead to the adop-
tion of universal standards. which the
FCC will require. and to the perfection
of simultancous sound and faesimile trans-
mission. When this much has been accom-
plished, and with the mechanical details
ironed out for low-cost, quantity produe-
tion, facsimile will come into general use
for home radio reception.

It television and facsimile were de-
veloped to the point of competing with
sound  broadeasting, it is likely that
facsimile would be gaining now at the
expense of the other two systems, That is
becanse facsimile is the least expensive to
program. How the three will compare in
results produced for sponsors we shall not
know for several years. While television
adds sight to sound, neither can perform
a service equivalent to facsimile.

It is even possible that the same fac-
simile recorders might be operable by
telephone. At least. that seems to be the
most practical way to leave a message for
the person who is not at home. And it
would be a splendid way to deliver tele-
grams. Home facsimile has already been
given a tremendous boost by the FCC's
decision to permit all FM broadcast sta-
tions to transmit facsimile. — Milton B.
Nleeper

SPOT NEWS NOTES

(CONTINUED FROM PAGE 28)
metropolitan size. Fort Wayne has a
population of 130,000, Programs are al-
ready being originated in the new studios
for AM station WGL, and if the Farns-
worth FM application is granted. the

(CONCLUDED ON PAGE 60)
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Yes, vou can be ready (o take advantage of the un-
limited opportunities in Radio-Electronics . . . if vou
act today! Never before have men like you had the
chance to step into brand new jobs in brand new fields.
I'M, Television, I'acsimile and other electronic com-
munications svstems far both government and industry
will require thousands of highly trained, expert radio
communications engineers and technicians.

NOW is the time to take the time to prepare yourself
for these important career jobs. CREI home study
training can show you the way by providing vou with
the *tools” with which to build a firm foundation of
ability based on a planned program of modern technical
training.

In our proved method of instruction you learn not
only kow but why! Easy-to-read-and-understand lessons
are provided well in advance and each student has the
benent of individual guidance and supervision from a
trained instructor. This is real, honest-to-goodness
practical engineering training that leads to better jobs
and more rapid promotions . . . the type of training for
which many thousands of professional radiomen have
enroiled during the past 19 vears.

It costs you nothing to read the interesting facts . . .
to learn how CREI can help vou enjoy the security vou
want . . . get the better paying job that can be yours.
Write for free bocoklet today. (CREI training for
velerans is available under the ' ;. 1.” Bill.)

E. H. Rietzke, President

Dept. F-7, 16th and Park Road, N. W., Washington 10, D. C.

Branch Offices:

CREI Home Study Training Combined With Your Own
Radio Experience Is a Sure Combination to Enable You
to Get Ahead Faster—Make More Money—Enjoy Security!

WRITE FOR
FREE 36-PAGE
BOOKLET

“Your Opportu-
nity in the New
World of
Electronics”

Tells how CREI
courses can be
adapted to your
particular needs.

1f you have had profes
sional or amateur radio
experience and want to
make more money, let
us prove to you we have
something you need to
qualify for a better
radio job. To help us
intelligently answer
your inquiry —

)
BACKGROUND
OF EXPERI] E,
EDUCATION AXND
PRESENT POSI-
T'ION

Capitol Radio Engineering Institute

New Yark (7): 170 Braadway
Sar Diega (1): 316 C Street

Chicaga (2): 30 N. LaSalle Street
San Francisca {2): 760 Market Street

WH KB Member: NATIONAL HOME STUDY COUNCIL, NATIONAL COUNCIL OF TECHNICAL SCHOOLS B KN
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WHEN_MAXIMUM EFFICIENCY IN

FREQUENCY CONTROL

IS DEMANDED

// H%VAL

Type VDO — a compact unit utilizing one or
two crystals in the same holder with or with-
out temperature control — is a 5-pin mount
designed to fit the standard 5-prong tube
socket. Particularly adaptable for use in trans-
ceiver equipment where both transmitter and
receiver channels are crystal controlled.

Send for Bulletin No. 8, giving complete spe-
cifications and details of various applications.

VALPEY CRYSTAL CORP.
HOLLISTON, MASS,

CRAFTSMANSHIP IN CRYSTALS SINCE 1931
60

SPOT NEWS NOTES

(CONTINUED FROM PAGE 59)

Corporation intends to have an FM trans-
mitter on the air this fall.

Los Angeles: Max J. Marahan. after 10
vears as chief electrical engineer for Delco
Radio at Kokomo. has joined Hoffman
Radio Corporation as director of engi-
neering. Al Bennett is now chief engineer
of the receiver section, with Stan Cutler
chief engineer of the special products
section. Walt Harmon, formerly vice
president in charge of engineering, has
resigned to set up as a manufacturers’
agent.

Intensity Meter: A new ficld intensity meter,
type 101-C, manufactured by Federal
Telephone & Radio, has been officially
approved by the FCC. As a result of this
action, field measurements made with this
meter can be submitted to the Commis-
sion without having the meter first cali-
brated by the Bureau of Standards.

FCC Appointments: Cyril M. Braum has been
appointed Chief of the FM Division, and
Curtis B. Plummer, Chicf of the Televi-
sion Division. These are divisions of the
Broadeast Braneh of the FCC Enginecr-
ing Department. Previously, Mr. Braum
and Mr. Plummer served as aeting Chiefs
of their respective divisions,

Propagation: DPublication of the monthly
“Basic Radio Propagation Predictions,”
prepared by the Bureau of Standards. has
been resumed. Single copies at 15¢ or
annual subseriptions at %1.50 can he
ordered from the Superintendent of Docu-
ments, Washington, D. C.

Edward J. Content: Widely known as an ex-
pert on studio acousties, has left WOR
to establish his own office as an acoustical
consultant and speeialist in studio de-
sign. One of the old-timers in hroadcast-
ing. he was transmitter supervisor at WOR
from 1926 to 1930, and assistant chief
engincer until 1945, He will make his
headquarters at Roxbury Road, Stam-
ford. Conn,

Television Statistics: Sylvania’s survey of the
television market shows that, of those
planning to buy sets. 8%, are from fam-
tlies with annual incomes above $5.000:
179, with incomes of $3,000 to $3.000:
539, with incomes of $1,000 to $3.000;
and 229, with incomes less than $1.000,
These figures are of great interest as indi-
cating price ranges at which manufac-
turers must shoot.

Cyrus T. Read: WoAA has resigned as a
metnber of Hallicrafters” engineering staff
to become supervising buyer of electronic
equipment at Montgomery Ward, Chi-
cago.
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THESE ARE tough times
for purchasing agents, par-
ticularly when they slip up
in the selection of suppliers.
And, somehow, coil wind-
ings seem to be a particularly hot po-
tato right now, both as to deliveries
and performance.

At ARTTED, we don’t have «// the
answers. In common with other coil-

winding concerns, we have our head-
aches. But the thing that means so
much to purchasing agents is the fact
that we still maintain two fundamental
policies always associated with this
Company:

First, we have been honest and con-
servative in our delivery promises.
Second, we have continued to raise the
standards of our quality controls. In
addition, we are steadily increasing
our production capacity.

We have a/ways produced fine wind-
ings. Ever since 1935, we have been
single-mindedly devoted to improving
coil winding techniques. We’ve had to
learn more than most coil-winders be-
cause our business has been chiefly
with manufacturers of communications
equipment and the more expensive
home radio receivers.

If you are confronted with the prob-
lem of securing coils for AM or FM
circuits that will meet tough engineer-
ing specifications and rigid inspection,
perhaps we can get you off the hook,
too, if you aren’t going to ask for de-
liveries day before yesterday — Arthur
Demers and Theodore Klassanos.

THE ARTTED COMPANY
125 Dwight Street, Springfield, Mass.

FOR AM AND FM CIRCUITS o RF COILS ® IF COILS o DISCRIMINATOR COILS ® RF CHOKES o RE FILTERS » FOR AM AND FM CIRCUITS ¢ RF COILS ¢ IF COILS o DISCRIMINATOR COILS e RF CHOKES o RF FILTERS o FOR AM AND

RF COILS o IF COILS o DISCRIMINATOR COILS ® RF CHOKES ® RF FILTERS o
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CUSTOM

MADE

COAXIAL

Development of for-

mulations rigidly tested

to meet exact specifica-
tions has made Surprenant
a leader and authority in
the field of plastics insulated,
high frequency, low loss co-
oxial cable and tubing. A diver-
sity of facilities, wide range re-
search and engineering service,

unexcelled laboratory equipment,

and a wealth of experience
enable us to match in every
detail the requirements you
name. We would appreciate
the opportunity to furnish

complete technical data.

Dept. R

INSULATION CO.
Boston 10, Mass.

ELECTRICAL
&4 Purchase St.,



For the Man Who Takes Pride in His Work

MODEL 2432 SIGNAL GENERATOR

Another member of the Triplett Square line of matched umits this
signal generator embodies features normally found only in “custom
priced” laboratory models.

FREQUENCY COVERAGE—Continuous and overlapping 75 KC to
50 MC. Six bands. All fundamentals,. TURRET TYPE COIL ASSEM-
BLY—Six-pesition turret type coil switching with complete shielding.
Coil assembly rotates inside a copper-plated steel shield. ATTENUA.
TION—Individually shielded and adjustable, by fine and coarse con.
trols, to zero for all practical purposes. STABILITY—Greatly increased
by use of air trimmer capacitors, electron coupled oscillator cireuit and
permeability adjusted coils. INTERNAL MODULATION—Approxi-
mately 30% at 400 cycles. POWER SUPPLY—I115 volis, 50-60 cycles
A.C, Voltage regulated for increased oscillator stability.

CASE—Heavy metal with tan and brown hammered enamel finish.

There are many other features in this heautiful model of equal interest
to the man who takes pride in his work.

E ® o .

Y TRANSFORMERS

with INbuilt Quality for
OUTstanding Performance

3 A‘ | MANUFACTURING COMPANY

WEST LAKE ST.,, GLENVIEW, ILL.
Export Agents - Scheel Internotionol - 4237 N. Lincoln Ave. - Chicago, I, U.S. A.

"Jzé@rilﬁliilﬁﬂhffilt

ELECTRICAL INSTRUMENT CO. srurrron, omio

TRANSMITTER

Only CARTER gives you instant power when
you press your transmitter microphone
switch. 600-volt plate power in less than 350
milliseconds ! ! Actual laboratory tests prove
this unequalled starting performance, so
important for instant communications. Re-
member, only the CARTER ORIGINAL
GENEMOTOR gives you truly instant power.

Send today for latest free catalog
of CARTER Rotary Products

2641 N. Moplewood Ave. Catle: Genemotor
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REFERENCE
DATA

in these back issues of

FM AND
TELEVISION

« 1910 -
January July
March | August
April September
[ ] Mayv October
June November
December
e 1912 -
January [ June
February O July
| March ] September
| April [ October
Mayv I November

] December

e 113 -
January | May
(] February O June
[ March [ September
(] April ] October
] November
e IH1t -
October November

e 1915 -

February May

March | August

April September
Deceinber

Take this opportunity to com-
plete vour 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. postpaid;
6 copies $1.00

FM AND TELEVISION
CIRCULATION DEPARTMENT
Great Barrington, Mass.
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920940 AND 940-960 MC.

(CONTINUED FROM PAGE 36)
a bandwidth of 300 ke. are advocated
for FM studio-to-transmitter links.

The relatively narrow beams which
can be employed by point-to-point sta-
tions in this region of the spectrum should
make possible a high degree of frequency
conservation by means of geographic sep-
aration as differentiated from frequency
separation. It is expected that the au-
thorization of FM studio-to-transmitter
equipment will require the showing of a
definite need for the use of a radio eircuit
instead of a wire cireuit.

It should be noted that general pro-
visions have been made in the Com-
mission’s report of allocations for 25 to
30,000 me., dated May 25, 1943, for the
operation of the services in bands other
than 940 to 960 me.. and the proposed
policies do not preclude such operation
provided a proper need can bhe shown.
Ilowever, detailed allocation plans for
stich bands must necessarily be formulated
around the over-all indicated require-
ments of all services to which the bands
apply, with particular reference to the
suitability of the bands for the services.

The Commission wants to have the
comments of all services which expect to
use frequencies between 920 and 960 me.
with regard to these proposed policies
and with particular attention to the fol-
lowing details:

A. Distances to be covered and power
considered necessary.

B. Practical transmission bandwidth,
frequency tolerance, and recetver selee-
tivity data for each type of emission and
communication service contemplated.

C. Wihether the frequeney space pro
posed for ecach service is considered ad-
equate.

D. Directive characteristies of anten-
nas proposed for each type of service and
the maximum degree of directivity be-
licved practical.

To those who are not familiar with the
design of transmitters and receivers in
these two bands, it may seem strange
indeed to think of operating commercial
services on wavelengths measured in cen-
timeters. However. microwave equipment
is coming rapidly into more and more use.
For example. the RCA television relay
which was used to carry the television
signals of the Louis-Conn fight from the
arcna to the NBC television broadeast
transmitter was a microwave installation
of quite simple design. The parabolie
reflectors. nsed as antennas, were less
than 3 ft. in diameter. Most serious prob-
lem of installation is setting the mirco-
meter serews which orient the reflectors.
This requires extreme accuracy. because
of the narrow beam transmitted. Normal
range of the portable television relay is
15 miles but, with favorable terrain, fixed
stations, using higher power, ean be sepa
rated by 30 miles or more,

formerly FM, and FM Rapio-ELECTRONICS
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WHAT TYPE
OF JEWEL ASSEMBLY
DO YOU NEED?

No matter what type or size of Jewel
Light Assembly you need, chances are we
can produce it for you quickly, more
satisfactorily, and at lower cost! For,
making light assemblies of finest, uniform
quality has been a highly developed
specialty of ours for many years. Here,
every facility is available for high speed
quantity production and for giving our
customers speedy, efficient, economical
service. Drake patented features add
greotly to the valve and dependability.
of our products.

You'll like the friendly, intelligent co-
operation of our engineers. Let them
help you with signal or illumination
problems. Suggestions, sketches, cost
estimotes or asking for our newest
catalog incur no obligotion.

DRAKE MANUFACTURING (0.

1713 W. HUBBARD ST., CHICAGOD 22.ILL




An Announcement to the Readers of
FM and Television

N August 31st, the sub-
@ scription rate of FM
and TeLEvisioN will be $5
for 1 year, or $10 for 3 years.
However, present subscrip-
tions may be extended or
new subscriptions placed at
the old rate of $3 for 1 year
or 36 for 3 years, provided
the orders are postmarked
not later than August 31,
1946, and addressed to our
Publication Office at Great
Barrington, Mass., or to our
New York office at 511
Fifth Avenue.

There is no secret about
the reason for this increase.
For the information of those
who are interested, we are
glad to present the facts
which led to this decision:

When you subscribe to
FM and TEeLEVISION, or to
any other magazine, the
amount you pay is probably
less than the cost of the
bookkeeping, stenciling,
addressing, and mailing
involved in handling your
subscription — plus the av-
erage sales expense for
letters and circulars or
commission for the agent
through whom your sub-
scription was placed.

In 1945, for example, FM
and TEeLEVISION spent ap-

proximately $20 to give you
the 12 copies for which you
paid $3. The ditference of
$17 was paid by advertisers
to put their messages before
you.

In other words, prior to
the end of the war, general
practice in magazine pub-
lishing was to charge sub-
scribers something less than
the circulation and mailing
expense. That was our prac-
tice, too.

Between V]J-Day and
March 1st, 1946, wage in-
creases in the engraving,
paper, and printing indus-
tries almost doubled our
manufacturing costs. Fortu-
nately, a 509, increase in
our circulation justified a
20% increase in advertising
rates. The increase in circu-
lation also offset some of the
increase in manufacturing
cost per copy. In addition,
the reorganization of our
addressing department and
the purchase of new equip-
ment effected a saving
through increased efficiency.

Then, after March 1st,
came further wage increases,
the most recent of which
was effective July Ist in the
printing trades. .7gainst
these, the onlv economies

catlable to us are a reduction
in the quality of our paper or
a cut in editorial expense.

We are now printing this
Magazine on 70-lb. coated
stock. Although no other
radio publication uses paper
of this quality, we believe
this 1s not an extravagance
but a service to our readers,
because it enables us to
convey so much more in-
formation in illustrations
than is possible with paper
of inferior printing surface.

As for cutting editorial
expense — plans which we
shall put into effect during
the next six months to ex-
pand the value of FM and
TEeLEVISION to our readers
call for a sharp increase, not
a reduction, in this item.

These are the facts which
present to us the choice of
giving our readers less value
at the same price, or a greater
value at a higher price. At a
time when FM and TELE-
VISION is performing such
an essential information
service to those who are
taking a leading part in the
industry’s reconstruction
and expansion, we believe
that the latter course will be
preferred by our readers.

Milton B. Sleeper

You Can Save »4.00 bv Placing a New or

Extension Subscripti()n tor 5 Years betore August 3 1st
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The Collins OM.. A Moderrr

O e 1or
NOGIESSIVE NOAMCISTErS

If you are planning an up-to-date, forward looking broadcast station or recording
studio, or if you are modernizing the one you have, the Collins 6M high fidelity
program amplifier will fit into your plans. The thorough engineering that has gone
into its design and development is evident in its outstanding performance in both
AM and FM applications.

Utilizing choice quality components, conservatively operated, the 6M amply ful-
fills the requirements for dependable, continuous duty. The self-contained power
supply will furnish power for the 6M itself and as many as five preamplifiers. One
of the two meters indicates the 6M output in VU; the other measures the power
supply voltage and the current drain of the 6M and preamplifiers.

Emphasizing high performance, accessibility, and reliability, the 6M will make a
valuable and practical contribution to the quality of your station or studio. Write
today for an illustrated bulletin.

SPECIFICATIONS:

Frequency response: 30-15,000cps=1.0 db COLLINS RADIO COMPANY

Npise level: —60 db from program level Cedor Rapids, lowa

D‘;Z:;‘cl’cf“;ell‘“s than 1% at normal pro- 11 W. 42nd Street, New York 18, N. Y.

Input impedance: 50/250/600 ohms 458 S. Spring Street, Los Angeles 13, California

OQOutput impedance: 600 ochms

Input level: —50 to —10 dbm

Output level: —10 to +30 dbm )

Mounting dimensions: 19" w, 104" h,
715" d

Power source: 115 volts a-c, 60 cps

Finish: Metallic gray or black wrinkle

FOR BROADCAST QUALITY, IT'S . . . ——
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Collins 6M Program Amplifier



SPOT COVERAGE WITH Zink

= N \,\ MOBILE
o, RELAY
BROADCAST

%3%';’,9,},{ SYSTEM

—

IF YOU CAN DRIVE TO IT—HERE

TO BROADCAST QUALITY COVERAGE OF OUTDOOR EVENTS
RESCUES

The hi-fidelity Link Type 50-MRB Mobile Relay Broadcast Transmitter is especially
designed to fill the broadcaster's need for an immediate “on the scene’ radio cir-
cvit. Where no land lines are available or the fidelity of existing lines is low, the
mobile transmitter's signals may be relayed to one or more Link Type 1927 Radio
Receivers located at svitable predetermined pickup points for complete reliable
coverage of any area.

Whatever the job, wherever the place, if it can be driven to, it can be broadcast

from . .

WIRE — WRITE OR PHONE
CHelsea 2-1100

ENGINEER ) MANUFACTURER

IS THE BEST PRACTICAL ANSWER ‘
{
'
;
l

: PREFERRED 4/ RADIO
Fred M. Link COMMUNICATION EQUIPMENT

125 WEST 17th STREET ° NEW YORK 11, N. Y.



