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DuMont Projector and
Film Pickup Camera DuMont-equipped i

Television Truck

I

DuMONT TRANSMITTER CONTROL CONSOLE

and DuMONT VIDEO-AUDIO TRANSMITTER

Only the DuMont Transmitter
Consale offers all these features:

Producer's
Control Desk

. 12" cathode-ray tube for observing picture
quality

. Control buttons for individual transmitter stages.

. Necessary meters for constant checks on opera-
tron,

. Cathode-ray oscillographs for observing signals
and individual stage operation,

. Patch-in rack for checking individual stages and
signal off the air,

. ‘Automatic and manual safcty switches for

, emergencies.

J \ > / . Synchronized clectric clock for time recording.

i ' . Automatic time recorder.

. Intercommunication. system microphone and
loudspeaker.

. Facilities for logbook and other records.

DuMont
Sound Boom

f3
£ \

\
|

DuMont Iconoscope
Camera

DuMONT-FOR THE TOOLS OF TELEVISION

TELEVISION STUDIOS AND STATION WABD,

Simplified precision control is the design keynote
of all DuMont Television Broadcasting Equipment.
Typical of this bull's-cye concentration on basic
essentials is the DuMont Transmitter Control Con-
sole. All meters and controls of the Video-Audio
Transmitter are combined with the station monitor
(formerly a separate unit) to achieve a new stand-
ard in safety, casy visibility and ceniralized opera-
tion. Operators can be quickly trained to attend it.

DuMont has equipped more television stations
than any other company. Week-in, week-out, these

stations are demonstrating the high pickup and
transmitting quality and efficiency, the extreme flex-
ibility, rugged dependability and low operating cost
of DuMont-engineered equipment.

DuMont has pioncered the profit pattern for
peacetime commercial television...is setting the
pace in television broadcasting equipment design.
Climb aboard the tclevision bandwagon today by
using the DuMont Equipment Rescrvation Plan to
insure early delivery of equipment and training of
personnel. Ride with the feader!

Copyright 1945, Allen B. DuMont Laboratories, Inc.
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ALLEN B. DuUMONT LABORATORIES, INC., GENERAL OFFICES AND PLANT, 2 MAIN AVENUE, PASSAIC, N. J.

MADISON AVENUE, NEW YORK 22, NEW YORK
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IAME TELLS. Equipment engineered and built by
DOOLITTLE years ago still serves today ... 24 hours a
day ... without interruption.

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

When war came, DOOLITTLE engineering and pro-
duction facilities were enlisted for the Naval Aircraft
Factory and the Bureau of Aeronautics.

Turn all this experience to your advantage. Build the
success of your emergency forces around FM or AM equip-

1 (FM and AM)
ts output Crystal
" "an;mi"e'v
y and all Ac-

menc completely engineered, b:uilt
and matched by DOOLITTLE.

With such equipment in your
service . . . many benefits are
yours today . .. and will sdill be
yours years from now!

A FEW OF THE MANY ADVANTAGES

Llow Power Consumption o Maxi-
mum Coverage e Latest Electrical
and Mechanical Design o Compact
Easy to Install e Simple to Service

Proved Reliability
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7421 S. LOOMIS BLVD., CHICAGO 36, ILL.
Brilders of Precision Radio Communication Equipment
JSor Police, Fire, Government, Forestry, Railroad, Public
Utility and other emergency services.
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THERE has been considerable dis-

AND .
nLEVISION cusfio-n of automatic, unattended

¥ radio installations ever since their
by the remote transmitters used
in the Connecticut State Police
FM syatem.

The first application of such
equipment is in the system oper-
ated by the Virginia State Police,

SELE-FaNERED
™RGAY

Williamn M. Lee. ‘This month’s
cover thows the wind-driven gen-
erator on Poor Mouatain, as seen

valley and the distant hills. This
is only the first of many such in-
stallations — some for the police,
but a larger number for carrying
* = Edited by Millon B Sleeper # # various kinds of commercial
traffic
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BLAW-KNOX puts through
the Call!

There are a hundred-and-one
‘ pieces of apparatus necessary
‘ to electronic operation but,
finally the voice or picture goes
out into space via the antenna.

P‘ Whether it’s FM, Television or
VHF you can be sure of getting

the most out of your power and
equipment by “Putting the Call
Through” on Blaw-Knox Ver-
tical Radiators. A1) m‘

BLAW-KNOX DIVISION

of Blaw-Knox Company

2046 Farmers Bank 8idg., Pittsburgh, Pa.

BLAW-KNOX veriicst RADIATORS
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SPECIALLY DESIGNED

INSTRUMENT TR

FLUORESCENT BA

CHICAGO TRANSFORMER

DIVISION OF ESSEX WIRE CORPORATION Q’
,

3501 WEST ADDISON STREET
CHICAGO, I8 \

TRADE MARK REG

Porick Rabio FrREQUENCIES

From an address delivered by Milton B. Sl
} of
Fastern States Police Radio League at Nantasket,
Mass. on June 19, 1945

| HOPE I didn’t show it, but it almost
took my breath away when I was so
casually asked to discuss the utilization of
the new police frequencies before such a
group of communications experts as com-
prise the membership of the Eastern States
Police Radio League.

In my capacity as a publisher, I do not
originate information. In fact, I do very
little writing. My job is to get men who
are doing important or original work to do
the writing, so that their thinking will be
expressed accurately, at first hand, and
from their own points of view.

How, then, could I undertake to present
the thinking of the Commissioners and
engineers of the FCC, particularly right at
this time when they are not altogether in
agreement among themselves on certain
points?

Well, when I want information, I go
straight to headquarters for it, so I went
right to the FCC and asked questions.
I brought back somic definite answers, too.

First of all, the FCC is not going to tell
you how to plan and operate police com-
munications systems. That would be do-
ing your thinking for you. To use a simile,
the FCC has surveyed the ether terrain,
and has set up the highways. They have
established certain standards for message-
laden vehicles so that they can travel the
roads without crowding each other. But
the FCC is not going to tell how to build
the trucks, whether to burn oil or gasoline,
or liow to load and schedule traffic so that
Yyou can attain maximum efficiency.

Instead, the FCC says, in effect, *“Gen-
tlemen, here are the highways on which
your trafic must travel. You must use
them effectively, and any you don’t use
will be given to some other service. If you
need more or other routes, we will try to
give you some which others do not use.”

Thus, you are given the responsibility
for studying the nature and the volume of
your traffic. Then you must work out,
among yourselves, a cobrdinated plan that
will be adequate for the present and future
needs of each town, city, county, and
state. When you have done that, in so far
as you are able, the engineering depart-
ment of the FCC will consider your plan
and work out with you such modifications

(CONTINUED ON PAGE 72)
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Published by SYLVANIA ELECTRIC PRODUCTS INC.. Emporium, Pa.

NEW TUBE HAS
SEPARATE CATHODES

Construction Permits
Use As A Discriminator

Sylvania Type 7K7 is a duo-diode
high-mu triode differing from the
usual diode-triode by having two
separate cathodes, one for the tri-
ode and the other for the diodes.

'y

This difference permits the tube
to be used as a discriminator.
The cut-away view shows that
although the construction looks
like a duo-triode the second plate
is really a shield around the two

diodes.
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SYLVANIA RADIO TUBE BRIDGE SET

INSURES PERFECT PERFORMANCE

Measures Static And Dynamic
Characteristics Of Vacuum Tubes

As ultra-high frequencies and a very
wide range of intricate electronic appli-
cations make strict demands on tube per-
formance and circuit designs, an accurate
testing of tube and circuit characteristics
becomes of the greatest importance.
One of Sylvania Electric’s latest essen-
tial radio vacuum tube bridge test sets
for precision engineering data is pic-
tured above. Manufactured at Sylvania’s
plant at Williamsport, Pa., this equip-

ment measures static and dynamic quali-
ties of radio tubes, such as plate current,
filament voltage and current, screen
current, gas current, plate resistance,
power output, mutual conductance, and
amplification factor, as well as the char-
acteristics of electronic devices.

The set is compact, fully shielded.
with well-filtered, self-contained power
supplies, complete with voltage regula-
tors except AC and DC filament voltages.

SYLVANIAV ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; ELECTRIC LIGHT BULBS

July 1946 — formerly FM Rapio-ELEcTRONICS



JBT " FREQUENCY METERS

...sensitive enough for laboratory uses,
because they are accurate to £0.3% for
full-cycle, and £0.2% for half-cycle in-
crement which is about as close as you
can read a meter, anyway . . . sensitive
enough for telephone, television and
radio service and in many types of
electronic equipment, because of low
power consumption. For instance,
Model 33-F uses only Y2 watt at 60
cycles, 115 volts. Furthermore, these
instruments are not affected by wave
form, normal temperature change, or
external magnetic fields.

Delicate

. unless by “delicate” you mean
“nicely constructed and adjusted” ... .
but you certainly couldn’t call them
dainty or fragile. . . not if you could see
the punishment they are taking every
day on portable motor-generator sets,
testers, and power supplies in the field.
All parts of the instrument are securely
anchored to the base, with lock washers
at every critical point . . . the only
movement is at the free end of the
spring steel reeds . . . there is nothing
to wear out or get out of adjustment.
Non-fluld oil seal between case and
base protects them against dirt and
weather. They're rugged.

Slze—314" flange, dull black metal case
for flush panel mounting. 9 or 11 reeds,
full or half cycle increment. Reed in
resonance vibrates as shown. Simply
READ THE REED, and that's your fre-

MWl

Interior construction of J-B-T Vibrating
Reed Frequency Meters is extremely
nmple In this model, the laminated core

its the impul to the reed bank.
Noh that there are no parts to wear out
or get out of calibration.

J-B-T Vibrating Reed Frequency Meters
are available for frequencies from 15
cycles to 400 cycles—with various reed
groupings, case sizes—with full or half.
cycle increment, sharp or broad re-
sponse. For full details on the complete
line, send for your copy of Bulletin VF-43.

Manufactured under Triplett Patents and/or Patents Pending.

7-JBT-3

J-B-T INSTRUMENTS, INC.

473 CHAPEL STREET ¢ NEW HAVEN 8, CONNECTICUT
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. guardians
of the peace . . . they are these and much more—
not in high-flown tribute, but in cold, actual fact.

To help these civil servants do a better job,
new and more efficient methods for protecting the
public safety are constantly being devised. Take,
for example, communications . . .

The communications system in your commu-

nity is fast and reliable. It provides instant, con-

PILLARS OF SUCIETY

Protectors of the public welfare

stant contact between two or more points . . .
lessens the chances of error . . . enables the ex-
change of full information . . . cuts down property
losses and helps protect life.

Here at Harvey-Wells, engineering skill and
imagination produce communications equipment of
technical perfection for police and fire work —
designed and constructed for complete dependa-

bulity.

=

/ﬁw

SOUTHBRIDGE,
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CLARE Cuton-Butr

Mounting Bases Simplify
Assembly and Maintenance

Pictured here is a typical Clare Relay Mounting Base with built-in connector
strips. This method of mounting relay components provides greatly simpli-
fied maintenance, permits a complete bank of relays to be removed at any
time for easy readjustment or replacement.

Under side of the mounting base, shown below, illustrates the wiring and
three 24 point base connectors. The bayonet slots shown on the side of the
base are locked into protruding frame pins, allowing the base connectors to
be aligned with the frame connectors. Tbis also provides a mechanical
mounting of the assembly and relieves any stress on the connectors.

The 24 point jacks shown are made of nickel silver and
make a firm friction contact with the frame jack. Insula-
tion between jacks is linen base bakelite which provides
good mechanical and electrical characteristics.

In keeping with the Clare principle of ‘“‘custom-butlding”,
various sizes of mounting bases are available and special
bases are easily provided. Staadard jacks are: 12, 16, 20,
24 and 32 point sizes.

Call on Clare enginecrs to assist you with standard or
special mountings in keeping with the requirements of
your design. Address C. P. Clare & Co., 4719 West Sunny-
side Avenue, Chicago 30, Illinois. Sales engineers in
principal cities. Cable addresss CLARELAY.

A

-
WS,

Drawing shows con-
tact between base
mounting jack and
frame jack.

CLARE RELAYS

"CUSTOM-BUILT" Multiple Contact Relays for Electrical, Electronic and Industrial Use

Hoffman Radio: Has appointed parts jobber
E. M. Kemp, 1115 R. Street, Sacramento
as distributor of Hoffman home radios for
the counties of San Joaquin and Calaveras,
the Sacramento valley to the northern
California line, and five counties around

Reno.

Stromberg-Carlson: Newly created post of
eastern district merchandiser has been
filled by Charles M. Sherwood, formerly of
RCA and Bendix. He will assist S-C dis-
tributors in New York City, Philadelplia,
Baltimore, and Washington.

Stewart-Warner: Announces the appointment
of Cruise Crawford Distributing Com-
pany, Birmingham to handle S-W radios
in 58 Alabama counties. V. T. Fain and
J. D. Kirkpatrick, Jr. will handle radio
sales.

Laurence A. King:
Secretary-treasurer
and general sales
manager of Operadio,
has resigned after 21
years with that Com-
pany. During the
war years, he has
handled negotiations
between Operadio
and Army and Navy procurement offices.
His future plans have not been announced
at this time of writing,

Link: Will be represented in the midwest
by Roy E. McConnell, who is setting up
headquarters in St. Louis. His address is
P.0. Drawer 180. McConnell comes to the
Link organization from the A.A.F. Ma-
terial Command, Wright Field, where he
was Chief of the Radio and Electrical
Branch. He is an old-timer in the police
radio field, and helped to organize the In-
diana APCO Chapter, of which he was
president in 1940 and ’41.

Salesmanship: To attract veterans to selling
as a career, the Sales Managers Club,
Hartford, Conn. has issued an unusually
valuable booklet entitled An Invitation to
Become a Leading Businessman. Copies
can be obtained by writing Charles Bru-
nelle, 15 Lewis Street, Hartford 15, Conn.

Operadio: Has appointed H. H. Van Luven,
307 E. 3rd Street, Los Angeles, as sales
representative in southern California and
Arizona for their commercial sound divi-
sion. As soon as restrictions are lifted, he
(CONCLUDED ON PAGE 87)
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HQA AND HQB HIGH Q INDUCTORS

BECRI

80 /'

40

This series of toroid wound high stability in-
ductors are available from 5 Mhy. to 2 Hys.
Voltage stability is excellent, hum pickup is

23
/)

0 very low. Temperature effects are negligible.
200 1000 SM 10M HQA units 1-13/16” in diameter by 1-3/16"
FREQUENCY high

: /

TYPE Vi-C VARIABLE INDUCTORS

These inductors are available in optimum
— values from 10 Mhy. to 10 Hys. They are tun-
able over a wide range by inserting an Allen
I Min. Mean Mox. Head wrench in the adjusting screw. Units
SCREW SETTING measure 1 %" x 1-7/16" x 1-7/16".

INDUCTANCE—HENRYS
~

/’ SENSITIVE SATURABLE INDUCTORS

. / UTC Saturable Inductors cover a wide range
1 / of application for magnetic amplification cnd

control. These units are supplied to specific
requirements. The curve shown illustrates a
2 4 6 8 L high sensitive type, showing DC saturation
MILLIAMPERES vs. AC watts into load.

WATTS

—
v

~]
B POWER SUPPLY INDUCTORS

—
o

"

UTC supplies power supply components for
every type of application, ranging from a one-
s 10 15 20 third ounce reactor, which measures %" x
D.C. AMPERES 7/16" x %", to the 10,000 pound, broadcast
j station, plate supply reactor, illustrated.

INDUCTANCE~HENRYS

A ‘-\\‘L'J}."
OV 8 .iB.K STREET . NEW YORK 13, N. Y.
T, O ! ;3 EAST 40th STREET, NEW YORK 1€, N. Y., CABLES: “ARLAB"
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Above: Stage of NBC's studio 8-H This is onc of several studios provided iwith polyeylindrical sound dif.
Susers in order 1o obtain improved high-frequency response. All of these studios use RCA 44-BX M: crophones

(on stage). and RCA 77-B Microphones (suspended from ceiling). V

Below: Control booth of NBC's studio 6-A — another Radio City studio in which many WEAF-FM
programs originate The equipment in this booth 1s an RCA custom-built control console. Similar
RCA consoles are used in all NBC studios, whether for AM or FM
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uses RCA Equioment
from Micraphone fo Anfenna

. Broadcasting Company, uses RCA equipment “'from

g
will he replaced by a new multiple-layer type,

That the equipment of WEAF-FM should be all-RCA is,
of course, not surprising — for the National Broadcasting

WEAF-FM, the New York FM station of the National

L5

3 -microphone to antenna.”” WEAF.FM programs origi-
nate in the network's Radio City studios. where RCA
44-BX and 77-B Microphones are used exclusively. They
pass through studio control booths equipped with RCA
custom-built control consoles, through the big network con-
trol panel in the master control room, and through the
equipment room with its rows of rack-mounted RCA ampli-
fiers. From the studios, WEAF-FM programs are fed by
special high-quality telephone lines to the transmitter room
at the Empire State Building. Here, not only the transmitter,
but also the audio amplifiers, and the monitoring and test
equipment, as well, are standard RCA units. The antenna
thighest point in New York) is a specially designed system
consisting of four dipoles arranged in a eircle. This antenna
was developed by RCA engineers in 1939. After the war, it

Company uses RCA-built equipment in all of its many
broadcasting activities — AM, FM. and television. NBC
engineers work with RCA engineers in the development of
much of this equipment —field-test the models—and other-
wise make available their unequaled operating experience.
As a result, RCA broadcasting equipment is alwavs up to
date; incorporates the features operating engineers want;
and, most important of all, is always “top quality.”
Operators of hoth AM and FM stations — and station
applicants — can make reservations right now for early

delivery of RCA postwar broadcast equipment. For informa-
tion on our Broadcast Equipment Priority Plan, write Broad-
cast Equipment Section, Radio Corporation of America.

Camden, N. J.

BUY WAR BONDS

Below: The RCA FM.10-A Transmitter of W EAF-FM. NBC iwas the first network to start
FM b.oadcasting in New York City The installation shown here is in the Empire State Build
ing Presently operating al reduced pouwer, it will operate on JSull power as soon as waritme

restrictions are lifted.

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISION « CAMDEN, N. J.
In Canada, RCA VICTOR COMPANY LIMITED, Montreal




BALLENTINE

RECORD CHANGER

The BALLENTINE Changer is engineered to
provide trouble-free, dependable operation, safe from careless
or accidental usage. It is the result of exhaustive research,
expert technical design and skilled craftsmanship. The
BALLENTINE Record Changer assures complete customer
satisfaction, free from mechanical annoyances so frequently
found in ordinary record changers. Available in three models

to fit your requirements.

RUSSELL ELECTRIC COMPANY

362 W. Huron Street, Chicago 10, lllinois

Manufacturers of

BALLENTINE RECORD CHANGER



Fl—;le Ballentine Record Changer Motor
is engineered for just one purpose

... to provide highest efficiency and
lowest “rumble” for your changer.

This quiet, trouble-free motor

is the result of expert technical

design, the most modern manufacturing
methods and equipment, and

skilled craftsmanship . . . You can

depend on the Ballentine Changer Motor.

RUSSELL ELECTRIC COMPANY

362 W. HURON STREET « CHICAGO 10, ILLINOIS

Manufacturers of

BALLENTINE CHANGER MOTORS
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EVERYTHING FOR
FM POLICE RADIO

FOR FIXED SERVICE

@ FM station combinations, 60
te 250 watts

@ Station and pick-up receivers
@ Local and remote-control units
@ Microohones

@ Coaxial transmissien line with
fittings and gas equipment

@ Heavy-duty, half-wave, coaxial
type antennas

@ Antenna tower supports. Any
height, any type.

/

ANTENNA
SUPPORT /

~

STATION ANTENNA /

\
B o —— - === oo

FOR MOBILE SERVICE

@ 2-way transmitter-receiver
combinations, 30 to 60 watts

@ Microphores
@ Antennas

@ Loudspeakers

and a complete line of accesso-
ries such as cables, leads, control
units, antenna springs.

2-WAY MOBILE COMBINATIONS

MOBILE ANTENNA

FOR TESTING

@ Multirange voltmeter - milliam-
meter-ohmmeter

@ Frequency monitors

ansmiﬁefs’
s for auto"

/) lud v
ennd

: and antel

recelver57 of serv‘ce_

matic repeat

Hear the G-E radio programs: “The World Todav'
news, Monday through Friday. 6:45 p. m., EWT,
CBS. “The G-E AN-Girl Orchestra,” Sundav,
10 p. m., EW'T, NBC. “The G-I. Honse Party,”
Mondlay throngh Friday, + p. m.. EWT, CBS.

TUNING METER

ENERAL ELECTRIC can supply your entire FM police
radio system—from headquarters to patrol car. Let G-E
specialists handle your entire radio communications problem.
For complete information, see your G-E representative or write:
Electronics Department, General Electric, Schenectady 5, N. Y.

Emergency Communication Equipment

GENERAL 3 ELECTRIC

163-D3-601 0

FM oaxn TeLevision



ALDEN

for Graphic Recording of any kind

OUR YEARS OF EXPERIENCE, and cumulative skills, in the
designing and production of RADIO COMPONENTS, are now
being used in making equipment which covers the entire field
of FACSIMILE.

Actual service, as found in war and communication work under
all conditions, has given a PRACTICAL quality to our equip-
ment which, under ordinary conditions, would not have been
obtained in years of engineering with limited application.

ALDEN PRODUCTS COMPANY is manufacturing practically
ALL TYPES AND SIZES of facsimile and impulse recording
equipment—using all the varied recording mediums: Photo-
graphic Paper, Film, Electrolytic Paper, Teledeltos, and ink.

ALFA IMPULSE.:IEEC':)RDING

°
By “COVERING THE ENTIRE FIELD,” we mean . . .

- l

1 Some of our equipment has been used for the trans mitting and receiv- ‘
[ ]

ing of photographic pictures of reosonably high resolution (such as the
1 war pictures now appearing in the news).

Continvous Recorders —of the type whose value has been proven on
2 National and International news service circvits—are now on their
® way to the Orient, to be used for the receiving of the so-called "picture™
[ languages. They use ALFAX paper.

Also, through the use of ALFAX (the first high-speed black and white
permanent recording paper), HIGH-SPEED Signol Anolysis Equipment
3 @ has been made possible for various laboratories and Government |
Departments. Other equipments have employed Teledeltos Paper for
message work and other purposes. ]

For outlying posts, where servicing equipment is an impossibility, or,
where radio or wire links are of poor quality and power, ALDEN Tape

4 @ Recorders (recording medium, ink) —have been designed to operate
with a minimum of trouble and adjustments, and have PROVED MOST
SATISFACTORY.

The ability of ALFAX Paper and ALDEN Machines to record impulises

as they occur, without the inertia problems of many previous methods,

has made possible other recorders at vorious speeds (including slow).
5 ® They will record a whole doy's history of reloted phenomena, with

time indicoted, and often — with self-colibrated linear reference morks

for ready interpretation. 1

- |

ALDEN PRODUCTS COMPANY
117 North Main Street
BROCKTON [64F1], MASSACHUSETTS

July 1945 — formerly FM Rapio-ELEcTRONICS



Again KAAR is FIRST!

INSTANT

e
HEATING

SR Ny B IO kR

KAAR makes 50 and 100-watt mohile FM
practical with instant-heating tubes

Kaar engineers—who pioneered instant-heating
AM radiotelephones—have done it again! In pre-
senting the new KAAR FM-50X and FM-100X,
they now give you the advantages of FM plus in-
stant-heating tubes ... greater power and range

KAAR FM TRANSMITTER
MODEL FM-50X
50 WATTS OUTPUT

with lower battery drain! Standby current is
zero. Yet the instant you press the button
microphone, you are on the air with a full 50 or
100 watts output, improved voice quality, and
minimum distortion—sending out a strong, clear
message that insures excellent reception.

ENGINEERING CO.

PALO ALTO ¢« CALIFORNIA
Export Agents: FRAZAR & HANSEN « San Francisco, California

FM ano TELEvVISION
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Using Mechaniecal and Dielectrie Strength

NYNTHANE laminated phenolic. sand.
b wiched between and bonded to favers
of a resilient material, s the bhasis of
an interesting plasties application.

The assembly — a condenser —depends
upon the resilient material for a perfect
scal when the edge of the can is erimped.
Synthane backs up the resilient mate-
rial, provides needed strength and ri-

widity, and is also an excellent electrical
insulator. unaffected by condenser oil.

In an application such as this, as in
many others, it is desirable to consult

our engineers before you design to see if

Synthane ean be used, and to decide
which grade of Synthane will hest meet
your individual requirements and can be
casily and readily produced. In fact. we

will work with you from design, through
selection of material, down to the deliv-
ery ol the inished plasties parts. relieving
you eompletely from worry and respon
sibility. Synthane Fabricated Parts are
produced by men who know how to
make plasties and how to machine them,
using specialized equipment. Synthane
Corporation, Quks, Pennsylvania.

SYNTHANE TECHNICAL PLASTICS \% DESIGN « MATERIALS « FABRICATION

‘; ﬁ'i;: .mv'x-'s LORRDSION AESISTANCE
s
-'-’—

il 'L;—q' 3w WEISTURE ABSORPTION ’
&

et STADLE #ver 2 o ——




How many of these forms of Synthane
do you recognize . .. and use?

/4

p ] SYNTHANE SHEETS

Made by cur ng layers or lam-
inations of impregnated papesr
or fabric with heat and high
pressure.

B SYNTHANE MOLDED-MACERATED

-

are cured under heat and pres-
sure in molds. More intricate
parts can be formed than are
possibleby molded-laminated.
Strength surpasses ordinary
powder molding, does not
equal molded-laminated.

»
N

SYNTHANE WRAPPED TUBES
Made by curing impregnated
paper or fasric, wound about
a mandrel, with heat

COMBINATION MOLDED-LAMINATED,
MOLDED-MACERATED Some parts
requinng strength in certain
sections but intricacy in others
may be made by o combina-
tion of the molded-laminated,
molded-macerated methods.

A

SYNTHANE MOLDED TUBES

Same as wrapped tubes except
tubes are cLred under heat and
pressure in molds.

COMBINATION MATERIALS
Synthane is sometimes bonded
under pressure to other materi-
als to achieve o combination
of properties not obtainable
any other way. The resiliency
of rubber or Neoprene 1s often
teamed with the strength and
insulating characteristics of
Synthane.

y

SYNTHANE RODS
Produced by a method sim lar
to that v.ed in process'ng
molded tubes.

Flakes of impregnated fabric ®
»

SPECIAL MATERIALS

Synthane is available in spe-
cial forms such as this graphited
anti-friction Synthane. The in-
clusion of graphite is desirable
on some applications.

SYNTHANE MOLDED-LAMINATED
A means of producing parts in
a finished or nearly finished
form by curing layers of sheets
under heat and pressure in
molds. Aa economical way of
making parts in quantity, re-
taining the desirable strength
characteristics of Synthane
sheet material.

]0 FABRICATED PARTS

Synthane produces finished
partsby machining sheets, rods,
tubes or by molded-laminated
or molded-macerated proc-
esses or by combining machin-
ing and molding operations.

SYNTHANE CORPORATION, OAKS, PENNA.

SYNTHANE]

Representatives in All Principal Cities

PLAN YOUR PRESENT AND FUTURE PRDDUCTS WITH SYNTHANE TECHNICAL PLASTICS - SHEETS - RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED - MOLDED-MACERATED



FEDERAL HAS DEVELOPED

THE FIRST NITROGEN PURIFIER

No cxidation, no contamination,
no moisture!

Anocther Federal First adds extra
performance guarantees fo FTR
vacvum tubes.

In a carner of the new FTR tube
plant is this auiomatic nitrogen
P rifier. During the process of
‘sealing the anode to the stem,
the elements of every FTR tube
are now pretected from oxidation,
confamination and moisture in a

INVEST IN THE FUTURE—BUY WAR BQNDS

scientifically controlled atmos-
phere of automatically mixed ni-
trcgen and hydrogen.

Here is another reason why you
get higher operating efficiency
and still longer life when you use
FTR tubes. Another evidence of
the ability, brains and technical
understanding which have earned
the reputation that *Federal al-
ways has made better tubes.”

Now is the time to know Federal.

Newark 1, N. J.
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... but not for W

phone communications with the 485 two-way patrol
cars and the 377 one-way motorcycles patroling
California’s 58 counties.

Your State, County, City or Commaunity should
take advantage of the skill and experience that
Motorola Radio engineers have displayed in
\ installing F-M 2- and 3-way Radiotele-
phone systems in 33 States and over
1,000 communities throughout the
United States, the Canal Zone
and Hawaiian Islands.

For Full Details, Write Today.

California’s 158,693 square miles
and 117,760 miles of roadways—
with mountains like Mt. Whitney,
14,498 feet above sea level, and val-
leys like Death Valley, 300 feet below
" sea level —presented problems in state-
wide coverage by radiotelephone that 4

were super-tough.

\ Nevertheless, by the use of Motorola
Radiotelephone F-M units and Motorola
Radio automatic relay stations, the California
State Highway Patrol has excellent radiotele-

.....
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The 6 operating frequencies are BLILEY CRYSTAL-controlled

For dependable communications
on the high seas here is a battle-
tested set incorporating every mod-
ern feature that experience has
shown to be most desirable for ship-
to-shore and ship-to-ship radiotele-
phone service.

The six Bliley crystal-controlled op-
erating frequencies permit instant
and positive channel selection

CRYSTALS

in both transmitter and receiver.

The Bliley acid etched* Crystals used
in this Hallicrafters HT-14 set were
designed to meet specific objectives
in the operation of two-way radio-
telephone communications. They,
too, have been battle-tested

It’s a habit with most communica-
tions engineers to specify Bliley for
all crystal requirements. This is par-

July 1945—formerly FM Rapio ELEcTRONICS

ticularly true today when new ap-
plications and complex designs re-
quire technical excellence in every
component. There is no substitute
for the 15 years of experience offered
by Bliley craftsmen and engineers.

*Acid etching quartz crystals to frequency is
a patented Bliley process.

Do more than before..:

buy extra War Bonds

BLILEY ELECTRIC COMPANY
UNION STATION BUILDING

ERIE, PENN.

19



C. W. Burtis, Chief Engineer
WPEN, Philadelphia

This statement by Mr. Burtis, on the value of well-
designed supervisory control, brings into sharp focus
the extra dependability featured in ail Westinghouse
transmitters. For Westinghouse transmitters have
more supervisory control than any other type
manufactured today.

Indicator lamps, for example, tell at a glance which
circuit has been overloaded, even though the trans-
mitter has returned to the air. ““De-ion”’ circuit breakers
supply full overload and undervoltage protection,
automatically reduce outage time. Controls reset auto-
matically. Circuit checkup is simplified.

This dependability and efficiency in Westinghouse
transmitters are products of on-the job knowledge
gained in 25 years of building and operating radio
stations. Your nearest Westinghouse office can give
you all the facts on Westinghouse transmitters . . .
5, 10 and 50 kw, AM, and 1, 3, 10 and 50 kw FM.
Westinghouse Electric Corporation, P. O. Box 868,
Pittsburgh 30, Pa. J-08117

* “Without a doubt, supervisory control is
one of the more worth-while additions to

trouble that develops by approximating the
sphere of that trouble.”

(Signed) C. W. Burtis

20
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‘ THORDN ‘

by gocrisg loards coids

MAGUIRE INDUSTRIES

Throughout the past half century, the name "THORDARSON” has been a synonym for
highest quality in transformers and other electrical equipment.

Under the banner of Maguire Industries, this tradition of leadership will be main-
tained in even fuller measure.

Thordarson’s new plans include outstanding improvements in present lines...new
products and services to meet the expanding needs of the radio and electronic industries
...vigorous and liberal merchandising policies...and a generally forward-looking view-
point with regard to all of the industries we are privileged to serve.

MEG. COMPAN
ALL\RONS

July 1946—formerly FM Rapio ELECTRONICS 21



Longer life and better performance

from vacuum tubes protected with
built-in CONSTANT VOLTAGE

A 5% over-voltage will reduce the
life of a tungsten filament by 50%.

A 5% under-voltage will cut fila-
ment emission by 33%.

Commercial line voltages today
may vary as much as = 20%.

With a SoLa Constant Voltage
Transformer as a built-in compo-
nent of your equipment, these line
voltage variations can be ignored.
No need to depend upon operator
adjustments. No need to worry
about operator forgetfulness. You

EFFE!

/ e\LAMEN
LIFE AND

Sy TUN

can depend on it—the right volt-
age is always there.

Vacuum tubes protected by Sora
Constant Voltage Filament Trans-
formers require no starting resistors
or high reactance transformers. Fila-
ments are automatically and posi-
tively protected against damaging
inrush currents. Tube life is notice-
ably prolonged.

SorLa Constant Voltage Trans-
formers require no supervision, or
manual adjustments by the oper-

CT OF CHANGE N
T VOLTAGE UPON THg
EMISSION OF BRIGHT

GSTEN FILAMENT

CONSTANY
VOLTAGE
ANSFORMER

P —

ator. They eliminate the need for
voltmeters. They are fully automa-
tic, have no moving parts, tubes or
networks, and are self-protecting
against short circuit.

Standard units are available in
capacities from 10 VA to 15 KVA
either for the operation of equip-
ment now in use or as built-in units.
Where special problems confront
the designer, consultation with SoLa
engineers may provide a positive
and economical solution.

To Manufacturers:
Built-in voltage control guaran-
tees the voltage called for on your
label. Consult our engineers on
details of design specifications.

Ask for Bulletin 5CVv-102

Consta@@gtrﬂformers

Transformers for: Constant Voltage * Cold Cathode Lighting *+ Mercury Lamps + Series Lighting * Fluorescent Lighting * X-RayEquipment * Luminous Tube Signs
Oil Burner Ignition * Radio « Power « Controls * Signal Systems « Door Bells » and Chimes + etc. SOLA ELECTRIC €O., 2525 Clybourn Ave., Chicogo 14, il

22 FM anp TELEVISION



With STROMBERG-CARLSON
the Main Radio in your customer’s

nt te<make STROMBERG-CARLSON
Radio Line

et

Thero’§ tremendous pent-up demand for Stromberg-Carlson radios—
fine mulcal instruments for the main radio in any home. This is currently
being sfmulated even farther by vigorous national advertising which
carries fhis main radio message to your customers through some
475,00@000 impressions in thirteen leading magazines.

Make tis profitable market your own, by becoming an authorized
Strombf@g-Carlson dealer under the very favorable Franchise

Agree t now being offered. Get in touch with your local distributor for
details, @ write us at once. For Stromberg-Carlson is:

— the imfortant radio unit —the radio unit carrying real profit opportunity
—the radllo ¢nit with easy-selling public acceptance.

Become @i Authorized Dealer now, and organize your postwar business
arou Stromberg-Carlson main radio—a consistent profit maker
whethe an outstanding table model, console,

or radiofihonograph combination.

STROMBERG-CARLSON . rochester s, n.v.

RADIOS, TELEVISION, TELEPHONES, AND SOUND EQUIPMENT
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CAPACITORS

Ceramic— Insulated and non-insulated =
Yellow for identification — Range from 1
mmf. ta 8000 mmf.

— ]
-0/30- ,L
e —————

RESISTORS
Wire-Wound — Insulated - Red for identifi-
cation — Ohmage from 1 to 1000.

INSULATED AND NON-INSULATED
Con be wound on cores of either resin-
bonded, high resistance material ot resin-
banded iron. Insulated units, green-
molded far identification. Non-insulated
units pratected by boked resin finish.

24
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COMPLETE INFORMATION ON JEFFERS
CAPACITORS, RESISTORS AND CHOKES

The completely dependable, precision-built line of Jeffers Ceramic insulated
and non-insulated Capacitors, Low Onmage, Wire-Wound Resistors and
R. F. Chokes, insulated and non-insulated, has been engineered for today’s
needs—not modified as a compromise to them. Jeffers insulated units are
color-molded for your convenience. Chokes are green; resistors, red; and
capacitors, yellow. Interesting, too, is the fact that the smallest Jeffers
capacitor, resistor and choke unit is also the smallest produced by the
entire industry—a point to bear in mind where space is a problem. All
connections on insulated resistors and chokes are soldered —a big saving
in time and trouble. But you'll want the full details—so why not drop us
a line, now? We'll start your catalog on its way.

IN WRITING FOR YOUR COPY PLEASE USE COMPANY
LETTERHEAD AND INDICATE YOUR TITLE

“ DU BOIS, PENNSYLVANIA

JEFFERS “///ioviics

FM anNp TELEVISION
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BETTER EMERGENCY
COMMUNICATIONS

New FCC plans for police and other emergency ser-
vices emphasize the importance and necessity for

more accurate maintenance of assigned frequencies.

This means more frequent ard more accurate check-
ing of all your installations. But that will not be a
burden if you have the convenience of a BROWN-
ING Frequency Meter. With this instrument, it
takes just 60 seconds to set a transmitter on the
nose!

The cost is very reasonable for such a high degree
of precision. BROWNING crystal-controlled meters
are calibrated for one to four frequencies between
1.5 and 120 mc. And remember: if you should be
assigned a new frequency, we can re-calibrate your

meter at a nominal service charge.

Write for details on prices and deliveries to

BROWNING
LABORATORIES

INC WINCHESTER
8 MASSACHUSETTS

July 1945 — formerly FM Rapro-ELEcTRONICS
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Yeand...Sew....:00

Hallicrafters will again assume its position of leadership in the
field of peace time communications — with equipment especially
designed to give new standards of transmitting and receiving per-
formance on land, at sea or in the air. Communications receivers and
7 transmitters for amateur and commercial use; two way radio tele-
o o XA phones for marine and aviacion use p/us the finest kind of new
m N equipment for further experiment and research at very high frequen-
- cies will all be included in Hallicrafters postwar production plans.

i

e

BUY A WAR
BOND TODAY!

- - —
COPYRIGHT 1945 P '
THE HALLICRAFTERS CO., WORLD'S LARGESY EXCLUSIVE MANUFACTURERS OF SHORY WAVE RADIO COMMUNICATIONS EQUIPMENT, CHICAGO 16, U. S. A,
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FM PREPARED FOR NATION-WIDE EXPANSION

Licensees Rushing Equipment for 88—108 Mc.—New Armstrong Invention Announced —
Milwaukee Journal Promises Programs Before New Sefs Are Ready

WHOLE train of events was set in mo-
tion when, following the FCC’s final
allocation of frequencies for 44 to 108 me.,
on Jine 27th, leaders in radio manufac-
turing and broadcasting moved quickly
to make their final postwar preparations.
Two factors have built up a tremendous
force behind FM. One is Major Arm-
strong’s high standing among engineers
and the confidence and popularity which
he enjoys among execntives who are will-
ing to back his judgment. The other is the
four-year battle with the FCC which
started in 1941 with the investigation of
newspaper radio-ownership and concluded
with the FCC hearing on June 20th and
21st. This fight has put behind FM a cam-
paign of publieity and promotion un-
equalled in the history of radio. And now,
having proved every claim made for its
superiority over AM by service to our
Armed Forces in the Enropean and Pacific
theatres of war, FM is ready to capitalize
on that publicity as it is readied for ex-
pansion at home in the fields of communi-
cattons and broadcasting.
Here is a summary of what has already
taken place since the announcement of the
allocations listed above:

FM Licensees * Accepting the arbitrary at-
titude of the FCC as a challenge to ex-
pand FM gnickly on a national scale,
licensed manufacturers of receivers and
transmitters met in New York City at
the Waldorf-Astoria on July 6th to co-
ordinate their engincering plans  and
thinking, to the end that listeners may
enjoy the full benefits of 15.000-cycle pro-
grams and FM'’s noise-reducing capabili-
ties.

Also invited were FM consultants
C. M. Jansky of Jansky & Bailey, and
Comdr. Paul A. de Mars of Wilmotte
L.aboratories.

Thus, FM will get under way with
cransmitters and receivers designed as
rorrelated parts of a single svstein. This is
n sharp contrast to AM practice, under
vhieh transmitters and receivers have
reen designed as if they were unrelated
sarts of independent serviees, as a result
f which AM reception has been progres-
ively debased.

In other words. the attitude in the past
1as been that it was the function of AM

BY MILTON B. SLEEPER

ALLOCATION FOR 42 T0 108 MC.

On June 27, 1945, the FCC announced
the adoption of Alternative No. 3 with
cerfoin modificotions. The allocation be-
tween 42 and 108 mc. is as follows:

Non-Govt. Fixed and Mobile 42-44 mc.
Television Channel No. 1 44-50
Amateur 50-54
Television Channel No. 2 54-60
Television Channel No. 3 60-66
Television Channel No. 4 66~72
Non-Govt. Fixed and Mobile 72-76
Television No. § 76-82
Television No. 6 82-88
Non-Commercial Educational

FM 88-92
FM Broadcasting 92-106
Focsimile 106-108

transmitters to spread signals over the
largest areas possible, and the function of
AM receivers to make those signals in-
telligible at the lowest cost possible.

The use of FM introduces a totally new
policy. The recognized function of FM
transmitters is to transmit, over specific
areas. signals which FM receivers within
those arcas can translate into exact re-
productions of the original sounds created
in the broadcast studios. without intro-
ducing extrancous, interfering noise. For
this ligher quality of service, the public
will pay a little more ta have receivers
built to higher engincering standards and
cquipped with adequate reproducing sys-
tems.

Behind the plans of the licensed manu-
facturers there is another purpose of ex-
treme importance. It is to work together
to advance the engincering and design of
pilot models so that, as military contracts
are caneelled, production of FM equip-
ment will afford employment to factory
workers and to radio t-ained veterans
when they are released from the Arined
Forces.

This employment will extend far be-
vond the radio factories. for it includes the
creation of jobs in the distribution, retail
sales, and service of receiving sets, and
the erection and operating of new FM
broadcast stations.

Major Armstrong’s Statement + Following the
settlement of FM broadcast frequencies,
Chairman Porter issucd this surprising
announcement : **We have received grati-

"uly 1945 — formerly F.M Rapio-ELkcTroNics

fying expressions of satisfaction with this
allocation. It is already apparent that the
soundness of the alloeation is coming to
be generally recognized.” If there were
such expressions, the industry would be
greatly interested to know by whom they
were issned if, indeed, they were received
at all.

In the meantime, Major Armstrong had
this to say:

"1 have two statements to make regard-
ing the decision of the Federal Communi-
cations Commission to move FM to the
100-megacyele band. One of these state-
ments deals with the immediate practical
situation facing the broadcasters and the
prospective broadcasters. I will make
that one now. The other statement will
deal with matters of a more fundamental
and non-technical nature, and will be
made in due course when facts can be as-
sembled and presented in an orderly fash-
ion.

“The case of immediate importance to
the broadeaster is whether FM can go
ahead on the new band and provide a
better service than AM. The answer is, of
course, that it can. The original FM work
was on 110 and 117 megacycles, and it was
on this band that superiority of FM over
AM was demonstrated to the men who be-
-ame FM's pioneer broadeasters.

“EFM will start going forward immedi-
ately that licenses are issued for the 400 or
more applications on file. The Commis-
sion can now show its faith in its state-
ment that the same or greater coverage
will be obtained in the new band by proc-
essing the applications as filed immedi-
ately. There is no necessity for further
burdening the applicants with nseless red
tape and re-calenlations of meaningless
serviee range fignres. If action is taken
promptly, then. in spite of the handicap
imposed by the shift inthe band. FM will be
the major factor in postwar employment.

" Anticipating the possibility of this
decision by the Federal Communieations
Commission, there has been designed a
device which will enable the stations now
on the air to emit simultancously the old
and the new frequencies during the period
of interim operation. Details of this will be
made available shortly by one of the pio-
neer FM transmitter manufacturers.

(CONTINUED ON PAGE 89)
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FIG. 1. WINCHARGER AND EMERGENCY ENGINE-DRIVEN GENERATOR POWER THIS REMOTE FM RELAY INSTALLATION

UNATTENDED, AUTOMATIC FM RELAYS

Instaliations Which Fill in Areas Not Covered by Main Stations of the Virginia State Police System
BY WILLIAM M. LEE*

lN THE summer of 1943, the Virginia
Department of State Police had 5 fixed
AM stations for communication with cars
patrolling a total area of 40,000 square
miles. Four of these were 1-kw. transmit-
ters, while the fifth had an output of
360 watts. We were trying to cover some
30,000 square miles in the western and
south-western portions of the State with 3
of our l-kw. transmitters, despite the
fact that abont 17,000 square miles were
very mountainous. One of these stations,
at Wytheville, near the center of the map
in Fig. 2, located in the center of the most
mountainous part of the whole territory,
was intended to cover 10,000 square miles.

*Radio Engineer, Dept. of State Police, Radio
Division, Richmomd, Pa.
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Experience with AM % AM transmission to
the patrol cars was on 1,690 kc., with an
FM talk-back frequency of 35.78 mc.
Each fixed station was equipped with a
310-ft., half-wave, shunt-fed vertical ra-
diator, above which was mounted a half-

wave coaxial antenna for picking np 85.78-

mc. signals from the cars.

It was intended that the receiving an-
tennas wonld bring in signals from the
cars within each station's service area.
However, due to the mountainous terrain,
satisfactory reception in many cases was
only obtained at a radius of 40 miles, repre-
senting an area of less than 5,000 square
miles.

The State had been divided into geo-
graphical divisions, with the fixed sta-

tions near the centers. Since a considerable
sum had been spent on these installations,
and becanse of personnel problems, it
was not considered practical to put up
additional stations to cover arcas which
had poor coverage or none at all.
Thorough study of topographical maps
indicated that the right solution of the
conditions would be 2-way unattended,
automatic repeater stations to relay trans-
missions from the fixed stations to the
cars, and from the cars to the fixed sta-
tions. Accordingly, sites were selected for
the proposed repeaters, and actual field
tests at these sites were conducted from
the fall of 1943 until late spring in 1944.
Commercial power facilities were not
available at any of the locations selected.

FM axn TeELEvVIsION



b
e Z\. %
N @
o 4 _ *
. - .g P
. - (‘/ . g
D B
l@": (‘. St
|5 Vel *
5 : -

——

o e : i
| 2 - T
I A AN L
TS = /) LS

\\ _,f

et

——
Tazew T
p

SRSICL

L

. —— e e

TENN.

“ e
1 i
| ,».'/ < \/ 3 o
W\ z ! - . ~
f\i fe  ~. = g\ §-
. B [ K] w2 T
S s .o é P ?
b 3 "\‘ w
N > T\ 2 \ -
| \(/ s \ « ) R !
v . 1
\ %« g L
. < O | -
g \,-‘o/-.. S -5
5 E' » K "‘.5<! o .:‘.‘
w o 8 g : N~ N
I - R NS
4 ;’ H * » ) P
2 - £ g . i 7N
=] 8 L3 !
| Eg o g‘: H t4 i \ \
2: V3l 2 o o : 3
6l 288 & ¢ & ¢ 3 N
| s = <3 = Y % ¥y 5 %o
L3 = s 8§ & & f h -
z W e ° -] « % « H 14
s E H - s 3 s ® 27 -
& I = I\ﬁ: H ﬂ;‘ § 2 . I
s 21 e plgs=s \ -
& O~ - = -
uw AN ':'!fl\\ £ 1 ( ;i
Q :
Q 2 '
o

July 1945 — formerly FM Ravio-ELEcTRONICS

FIG. 2. THIS MAP SHOWS HOW RELAY STATION W3XVY COVERS THE AREA BETWEEN MAIN STATIONS WBXQ AT WYTHEVILLE AND WRIF AT APPOMATTOX

This indicated the use of wind-driven gen-
erators for current supply. Inquiriesto the U. S.
Weather Bureau and the National Park Service
brought the information that sufficiently high
average wind velocity would be available at
each site. By using wind-driven generators, we
could eliminate the need for carrying gasoline
to these remote locations, as would be necessary
if we relied on engine-driven generators.

Preliminary FM Tests « In the summer of 1944,
a contract was awarded Link Radio Cor-
poration for the installation of 3 automatic
relay stations, complete with wind-driven gen-
erators and storage batteries. These relays
would pick up the car signals on 33.78 mc.,
and transmit to the corresponding main sta-
tions on 116.55 mc¢. We also decided to plan
the relay installations so they could be made
to operate 2-way, later, picking up the main
stations on a high frequency (it is now ex-
pected that we shall use a channel between
152 and 162 mec. or else a channel in one of the
shared television bands) and retransmitting to
the cars on their frequency of 35.78 me.

The distances from the relays to their re-
speetive main stations were 80, 33. and 20
miles, over paths that did not provide line-
of-sight transmission. Therefore, to predeter-
mine the performance of the installations, we
decided to run tests at cach location. For this
purpose, we used a mobile-type transmitter,
with an output of 15 watts.

Over the 20-mile path, the 1st limiter of the
receiver was completely saturated. Over the
55-mile path, the signals gave a reading of 100
microamperes in the first limiter grid. equiva-
lent to approximately 4 microvolts input to
the receiver. Over the 80-mile patl, the signals
were just strong enough to break the squeleh,
and were not readable.

We then conducted further tests over the
80-mile path. Best results were obtained by
using a reflector and two directors on the
coaxial antenna of the test transmitter at the
relay site. In addition, we put one director and
one reflector on the receiving antenna at the
main station. This gave us 80 microamperes in
the first limiter, equivalent to approximately
2.5 microvolts input to the receiver. These
signals were well above the noise, and gave
very good reception.

After these tests were completed, we felt
confident that the sites selected would be satis-
factory for the relay installations. Contracts
were then awarded for buildings to house the
equipment at each location. The design 6f the
buildings, as shown in Fig. 1, follows closely
that used by the Telephone Company to house
their long-lines repeater equipment, except for
the special roof construction necessary to sup-
port the tower for the wind-driven generator.

FM for Main Stations # As a byproduct of these
tests, it was decided to install a 230-watt
main station at Richmond headquarters. This
was completed in the fall of 1944, Then.
because of superior coverage obtained from
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250 watts on FM as com-
pared with 1,000 watts
from our AM transmitter
at the same site, we de-
termined to change our
entire system from AM to
FM!

This change was planned
to extend over a period
of two years, hecause our
radio department is op-
erated by a staff of only
three technicians. They
do all the work of main-
taining our 5 fixed sta-
tions and the 145 2-way
FM installations in our
cars.

However, it was ap-
parent that even 250-

FIG. 3. STORAGE BATTERIES FOR THE 24-VOLT POWER SUPPLY

In a discussion with
Fred Budelman, chief en-
gineer of Link Radio
Corporation, he suggested
designing and wiring the
automatic relay trans-
mitters for 2-way opera-
tion, but installing only
the units needed to pick
up car signals and relay
them to the correspond-
ing fixed station. Then,
when our fixed stations
are changed over to FM
transmission, it would
only be necessary to add
receiver and transmitter
chassis at the relays in
order to handle signals
from the cars to the main

watt transmitters at our fixed stalions major part of the area to be served, and  stations, thus completing the circuit.

could not cover all the mountainous areas. to increase the power of the projected

This suggestion was acceptable to the

Considering our problems from the point  FM relay transmitters for talking to the Virginia Department of State Police, and
of view of cost and practicability, then, cars to 30 watts. Then they would fill the relay installations were so designed.
we decided to install 250-watt FM trans- in the areas which do not have fixed sta-

mitters at our fixed stations to cover the tion coverage.

The First FM Relay * The first of our relays,

= . 3

FIG. 4. THE 35.78-MC. FM RECEIVER AND 116.55-MC. TRANSMITTER. THE 2-WAY UNITS WILL FiILL CENTER SPACE
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the one on Poor Mountain, in Montgom-
ery County, is now in operation, and is
illustrated here.

Because of the severe weather at the
projected mountain-top locations during
the winter months, work could not be

FIG. 5. TRANSMITTING AND RECEIVING
ANTENNAS MOUNTED ON FIRE TOWER

started until the spring of this year. At
the Poor Mountain site, an elevation of
3,960 ft. approximately 15 miles air-line
southwest of the city of Roanoke, antennas
were installed by our Tower Superin-
tendent, B. F. Vick. This was done in
March. Then, in April, the Wincharger
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Corporation sent their service engineer,
Karl Rahm, to Poor Mountain to assist
Mr. Vick with the installation of the wind-
driven generator and its supporting tower.
These are shown in Figs. 5, 6, and 7.

The first FM repeater equipment, ready
for 1-way operation from the ecars to
the main station at Wytheville, was
brought down by Link engineer William
MecFarlin on May 22, 1945. Tests were
started on May 25th. The performance
came up to our expectations, based on the
original survey, in every respect. In all
probability, the other relays, at High
Knob in Wise County and at Hog Back
Mountain in Rappahannock County, will
be in operation by the time this account
is published. The following data on the
relay installations is of special interest
beeause it shows liow, after the most eare-
ful consideration, means and methods
were planned to assure continuous oper-
ation under all weather and operating
conditions, to cut in emergeney devices,
and to notify the main station of such a
change.

The map in Fig. 2, showing the western
part of Virginia where the Poor Mountain
relay is located, illustrates the conserva-
tive coverage, based on a careful analysis
of the field tests. However, in practice,
it is commonplace to talk to Wytheville
via the relay at a distance 100 miles fromn
the relay.

Relay Power System x After it was decided
to use battery power, it was necessary to
determine the requirements as to battery
capacity and voltage, and charging facili-
ties. A 24-volt (nominal) system was
chosen for several reasons.

First, it would allow the filainent heater
power to be taken directly from the bat-
tery bank with no conversion loss. This
wotld be possible, of course, with a 6- or
12-volt system, but not with 32 volts.
Second, more efficient power conversion
could be obtained in the dynamotor and
power supplies because of the decreased
copper loss. Third, since the same number
of batteries would be required in any case,
the series connection meant lower cur-
rents and lower losses in general.

The steady power drain of the radio
repeater is approximately 100 watts for
each direction of operation. It was decided
to base the power system on a l-way
repeater and then duplicate the power
supply when the compiete 2-way repeater
was put in service. This would provide
the maximum factor of safety. A drain of
100 watts represents a monthly power re-
quirement of 72 kilowatt-hours plus the
additional load caused by the intermittent
operation of the carrier-operated repeater
transmitter. To provide this power, a
newly-developed Wincharger was selected
which has a capability of 100 kilowatt-

formerly M Rapro-ELECTRONICS

hours per month under the average wind
conditions assured at the locations chosen.
The 450-ampere-hour battery bank, Fig.
3, has sufficient storage capacity to run
the radio equipment for approximately
5 days in case of a prolonged spell of low

FIG. 6. A SPECIAL TOWER CARRIES THE
WIND-DRIVEN GENERATOR

wind velocity, although this is not likely.

The wind-driven generator, Fig. 6, has
a maximum charging rate of 35 amperes.
1t is prevented from exceeding that value
by an automatic speed regulator built into
the 12-foot, four-bladed propeller which
“feathers™ two of the blades to prevent



excessive speed. The output of the gen-
erator is voltage-regulated at 28 volts so
as to automatically control the charging
rate to that required by the batteries.
The high maximum charging capability
makes it possible to completely charge
the battery in less than a day of good wind
velocity, while the voltage regulator pre-
vents overcharging under any conditions.

In order to provide for unusual condi-
tions of prolonged low wind velocity or
failure of the wind-driven generator, a
self-starting gasoline-engine-driven charg-
ing generator is also being installed at

each repeater location. These generators -

are 1-kw. units, capable of completely
recharging the battery bank in about 12
hours. They are being equipped with auto-
matic controls so as to start when the
battery reaches a predetermined low state
of charge, and to stop when the battery is
fully charged or when the wind-driven
generator takes up the load. Additional
automatic controls prevent the generator
from running down the battery if it fails
to start promptly. Means are_provided
in the radio equipment to notify the con-
trol point operator when the gas engine is
running.

Radio Equipment » The radio equipment is
entirely contained in a rack cabinet, Fig.
4, which is completely wired for 2-way
repeater operation, although at present
only 1-way operation is being used. Signals
transmitted from the mobile transmitters
on 35.78 mc. are received on a Link type
12-UF receiver, second chassis from top
in Fig. 4, equipped with a carrier-operated
relay which can be adjusted to operate at
any signal strength over 0.2 microvolt.

The vibrator plate-power supply for
the receiver is located on the power supply
chassis, near the bottom of the cabinet.
A vibrator type power supply was chosen
because of its efficiency and because simi-
lar units have demonstrated reliable con-
tinuous life of about 3 months. Servicing
is a simple matter of plugging in a new
unit, an important factor in a location
where servicing facilities are meager.

The Link-type 15-FMR relay transmit-
ter, the top chassis in Fig. 4, operates on
116.55 mc., and has a rated carrier output
of 15-watts. It is normally in the standby
condition, with the vacuum tube heaters
energized but no plate power applied.
When an incoming signal is picked up on
the 85.58-mc. receiver, the carrier-op-
erated relay starts the dynamotor plate
supply for the relay transmitter. The
dynamotor can be seen on the lower
chassis in Fig. 4. The audio output of the
receiver is used to modulate the relay
transmitter so as to repeat the car signal
to the control point.

The blank spaces in the rack are wired
to take a second receiver, transmitter,
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and power supply. The receiver will be
on the relay frequency, probably 156 me.
It will pick up the signals from the op-
erator at the control point, or main sta-
tion, for rebroadcasting to the mobile
units. The output of this receiver is coupled

T oAA

FIG. 7. CLOSE-UP OF THE ANTENNAS AND
LEADS FOLLOWING TOWER POST

to a 50-watt transmitter operating on the
car frequency of 35.5me. The second power
supply chassis is identical to the one al-
ready installed and shown in Fig. 4.
Carrier-operated control is not used in
the case just described. because of the
possibility that an unauthorized signal on
the relay channel might turn on the 85.5-
mc. 50-watt transmitter and block a main
police radio channel. Instead, this repeater
transmitter can be energized only by the
simultaneous transmission, with the voice

modulation, of an inaudible, accurately-
controlled tone signal over the relay link.
In this manner the 85.5-mec. relay trans-
mitter can be controlled by the fixed
stations of this system only.

Repeater Control Circuils * Beside the trans-
mitter control facilities already described,
means are provided to notify the main sta-
tion operator when the gas-engine genera-
tor is running at the relay station so that
some record of gasoline consumption can
be kept to facilitate servicing operations.
This feature consists of a low-level tone
which is turned on whenever the gas-en-
gine is running and which is heard in the
background of the repeater whenever a
car talks to the operator through the
repeater station. By making proper nota-
tions in his log, the operator can determine
the approximate gasoline consumption.

For the convenience of the service per-
sonnel, a handset is provided and switch-
ing coordinated at the relay so that the
servicemen can plug in the handset and
talk 2-way with cither the mobile units or
the main station operator by merely
throwing a single selector switch. In addi-
tion, a pair of headphones is provided
with one earphone bridged across each
repeater direction so as to monitor 2-way
conversations between the main station
operator and a mobile unit without in-
terrupting the circuit.

The complete repeater has been thor-
oughly tested in 2-way operation, but will
be operated as a 1-way unit until the time
comes to fit this extra service into the
overall program.

Anfennas * The antennas used in the Poor
Mountain installation are shown in Figs.
5 and 7. Two coaxial antennas, one for
35.58 mec. and one for 116.55 mc., are
mounted on the fire-control tower. Gas-
filled coaxial line is run down the tower
leg and underground into the radio build-
ing. Fig. 4+ shows the two lines entering
through the floor. At a convenient point,
the lines are terminated in gas tight
fitting and coupled to flexible coaxial
cable which connects to the radio equip-
ment.

The success of this installation has at-
tracted much attention, and it is un-
doubtedly the forerunner of a great many
more for various communications pur-
poses.

HOW TO TELL WHEN YOUR
SUBSCRIPTION EXPIRES

You can always tell when your sub-
scription expires by looking at the mailing
wrapper. Adjacent to your address is a
number, indicating the expiration date.
For example, 7/47 indicates expiration
with the August, 1947 issue.
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DETAILS OF TELEVISION STATION WRGB

Part 4. Radio Relay Facilities for Direct Pickup of Programs Originating in New York City

URING the past five years, station
WRGB has regularly broadeast tele-
vision programs originating at WNBT in
New York City. Hundreds of air-raid
wardens in the Albany-Troy-Schenectady
area were trained during the early months

*Electronics Department, General Electric Com-
pany, Schenectady, N. Y.

BY JAMES D. McLEAN *

of the war by the films and demonstra-
tions broadeast by the New York station
and relayed to Schenectady. The Capitol
District audience has seen the FEaster
P’arade on Fifth Avenue, Lhe circus, rodeo,
hockey games, and wrestling matches tele-
vised at Madison Square Garden, the
V-E Day celebration in Times Square, as

well as many film and live talent programs
produced in New York City. All these
programs were picked up at our relay sta-
tion in the Helderberg Mountains for
rebroadeasting over WRGI.

Performance * General Electric’s television
relay station is located on a 10-acre plot

F1G. 37. THE RHOMBIC ANTENNA FOR PICKING UP TELEVISION STATION WNBT, NEW YORK, AT THE RELAY STATION

July 1945
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115 miles southwest of the main WRGB
transmitter in the Helderbergs, outside of
Schenectady. Fig. 36 shows the path of
the television signal from New York to
Schenectady. It will be noted that the
relay station picks up the direct trans-
mission from WNBT in New York, 129
miles away, with a receiving antenna lo-
cated 6767 ft. below the line-of-sight.
Even though the relay station is more
than a mile below the line-of-sight, good
signal strength is obtained with relatively
little interference. The location of the re-
lay station was chosen, after & number of
field tests, particularly because of the

cause reception difficulty over the net-
work circuit.

Details of the Installation * Fig. 37 shows the
building and the receiving antenna. The
receiving antenna system is a rhombic
180 ft. on each side, and supported by
four 128-ft. towers. This antenna is 9
wavelengths long at 58 me. and shows a
gain of 20 db over a standard dipole from
50 to 66 me. It is used for receiving both
picture and sound signals from WNBT in
New York.

Fig. 38 shows the plan of the radio relay
station which is comprised of the large

tion, to a carrier frequency of 163.25 me.
This is television channel operating on
162-168 me. It is amplified in the 10-watt
visual transmitter and the signal is then
carried to the top of one of the rhombic
antenna towers by means of a coaxial
transmission line. At the tip of the tower
the signal is fed into a small antenna, con-
sisting of a dipole and driven director of
large diameter, which beam the picture
signal to the main WRGB transmitter,
115 miles away.

At the main transmitter the picture
signal is picked up by a corner reflector
antenna similar to the one shown in Fig.

=

FIG. 38. LAYOUT OF THE RHOMBIC ANTENNA AND THE RELAY STATION OPERATED IN CONJUNCTION WITH WRGB

absence of man-made interference, and
the relatively high signal which could be
received there from New York. Occa-
sionally interference is experienced from
diathermy machines. However, the most
serious sources of interference have been
static produced by precipitation in the
winter time, and lightning static in the
summer. Very little reflection or ghosts
resulting from multi-path transmission
have been observed.

Over a period of a year, good picture
signals are received without interference
at least 85% of the time.

Unsatisfactory signals, marred by static
sources, are received about 109, of the
time, and poor reception of picture signals
during the remaining 59, of the time is due
to fading. During the winter months prac-
tically no fading is -experienced, and in
general the only interference comes from
either diathermy machines or precipita-
tion static. In the summer, lightning dis-
turbances and some fading occasionally
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rhombic antenna and the building housing
the relay equipment.

The building for this station contains
two rooms. Room 1 contains the relaying
equipment A and an oil heater B. Room 2
is a workshop, and provides living quar-
ters for the operators. Included in the
equipment room is the video and audio
receiving apparatus, operating on 50 to 56
mc., and fed by the large rhombic an-
tenna. Also, a standard or cue receiver for
monitoring input signals is provided, as
well as a monitor for the outgoing picture
signals, and audio amplifiers and controls
for transmitting the audio signals which
are picked up at the relay station to the
main WRGB transmitter over wire lines.
A 10-watt video transmitter with auto-
matic frequency control is also located in
the equipment room.

As will be seen from the block diagram
in Fig. 89, the incoming picture signals
from New York are picked up by the re-
ceiver and converted, without demodula-

27, from which it is fed into the receiver-
converter unit and the 40-kw. video trans-
mitter. As mentioned above, the sound
signals, picked up from New York, are
transmitted from the relay station to the
main transmitter over a telephone line.

Equipment % The receiving, monitoring, and
transmitting equipment at the relay sta-
tion are shown in Fig. 40. All equipinent is
built on standard rack-mounted panels for
ease of maintenance and accessibility. The
left rack. from top to bottom, carries a
receiver for picking up standard FM pro-
grams, a three-gang FM-AM receiver, and
a standard television on receiver. The
second rack carried the FM audio re-
ceiver for television sound, the video re-
ceiver, master oscillator-multiplier unit,
and a group of power supplies. The third
rack contains a standard FM receiver,
the transmitter power-amplifier unit, con-
verter-amplifier unit, AFC unit, crystal
oscillator-multiplier unit and power sup-

FM axp TeLEVISION
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FIG. 33. BLOCK DIAGRAM OF THE VIDEO SIGNAL RELAY INSTALLATION

plies. The fourth rack is for monitoring
equipment and contains the frequency
monitor, visual picture and wave-form
monitors, and switching and power-supply
units. The right hand rack contains the
audio equipment.

Future Plans * Five years of experience at
this relay system have proven the feasibil-
ity of network television operation. It is
recognized that, while this television relay
system is reasonably successful, and de-
livers pictures of good quality to receivers
in the surrounding area, it represents only
a portion of a complete program of investi-
gation in this field. As is the case with

many fields of civilian enterprise, this
development project was stopped at the
time of Pearl Harbor. It is planned to
resume the full investigation of all factors
involved when engineering time and equip-
ment become available again. For exam-
ple, the General Electric Company, in
cooperation with the International Busi-
ness Machines Company, has already
received permission from the Federal
Communications Commission to install a
new microwave ralio relay system Be-
tween New York and Schenectady which
will operate in the 2.000-mc. region.

This new network will not only carry
television programs simultaneously in both

directions, but will also provide channels
for high-fidelity sound, for business ma-
chine services, and radio-photo or fac-
simile. Experimental tests of the equip-
ment for this new network are already
under way. This and similar microwave
radio relay networks will be built just as
soon as manpower and materials can be
made available. They are planned for the
wide distribution of television programs,
and will solve one of the problems that has
faced prospective television broadcasters.

Ebiror’s Note: This series appeared in
the issues of November and December,
1944, and January, April, and July, 1945.

F1G. 40. RECEIVING, MONITORING, AND TRANSMITTING EQUIPMENT THROUGH WHICH WNBT SIGNALS GO TO WRGB
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Items and comments, personal and other-

SPOT NEWS NOTES

wise, about manufacturing, broadcasting,
communications, and television activities

FM Licensees Meet: On July 6th, licensed
manufacturers of FM transmitters and
receivers met at the Waldorf-Astoria to
discuss and exchange views on matters
concerned with expediting the expansion
of FM broadcasting service. The FCC
would have been amazed to see how swiftly
it is possible for a group to act when it is
composed of men whose common purpose
is to arrive at the right answers.

Those attending were: Arthur Freed,
Freed Radio, chairman; Bell Laboratories,
W. H. Dougherty; Fada, D. P. Brand and
Leo Galanek; Freed Radio, Murray Wein-
stein and Paul Nachemson; Garod, 3. S.
Trott; General Electric, W. R. David and
I. J. Karr; Hallicrafters, C. T. Read; Link
Radio, William Fingerle; Meissner, Law-
rence Carver; Pilot, L. C. Shapiro; REL,
Frank Gunther; Stewart-Warner, E. R.
Rutledge; Stromberg, B. P. Shiro, H. C.
Sager, and Ben Gross; Templetone, Dale
Pollack; Western Electric, .. F. Bock-
oven. Guests were Major Armstrong,
Comdr. deMars, C. M. Jansky, Jr., Myles
Loucks, I. B. Robinson, and Milton B.
Sleeper.

Following are the highlights of the all-
day conference: ’

Two FM Bands: New sets will tune both the
new and old FM bands, since present sta-
tions will continue on their present fre-
quencies even after they put on transmis-
sion at the higher frequencies.

Thumbs Down on Converlers: Converters are
not recommended unless they are of de-
signs specifically approved by individual
set manufacturers. Reason is that an
added oscillator may cause trouble which
would give unsatisfactory performance,
and prejudice listeners against the new
frequencies, as compared with the old.
(FCC proposed the use of converters
without consulting the manufacturers of
the sets with which it was proposed to use
these interim devices.)

New Bands for Old Sels: No decision was
reached concerning the problem of chang-
ing present sets so that they can tune the
new frequencies.

New FM Transmitters: There will be no delay
in delivering FM transmitters of 230
watts, 1 kw., 8 kw., and 10 kw., since
suitable tubes are in production. However,
the ontput stage at 10 kw. will be of
“interim”’ design because it will be ad-
visable to replace the output tubes now
available with improved types which are
under development. It may be two years
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before tubes will be ready for 50-kw.
transmitters. Meanwhile, applicants for
such stations can start at lower power,
and add a high-power stage when the
equipment is ready.

Cost of transmitters for 88 to 108 mec.
will be slightly higher than for 42 to 50
me., bnt the antennas may be a little
cheaper.

Transmitter Drift; Experience with phase shift
FM transmitters on 42 to 50 me. showed
that drift could be held to 200 cycles. It
is expected that drift at 88 to 108 me. will
not exceed 400 cycles.

FM Signal Generators: ‘There is an urgent need
for FM signal generators calibrated down
to 1 microvolt at 100 me.

Receiving Antennas: Finally — the only point
on which there was definite disagreement
was on receiving antennas, some holding
that the higher frequencies favor the use
of built-in antennas, while others insisted
that, since dipoles of conveniently small
size can be used, every set should be sold
with an outside antenna to assure maxi-
mum signal pickup and best performance.

Head-Scratching Department: Who gave orders
to the FCC to move FM frequencies up-
stairs? Surprisingly, this is a complete
mystery, even among the best-informed
grapevine sources. But none of these
sources think that the decision was reached
on the basis of testimony from FCC wit-
nesses. Some opinion holds that former
chairman Fly resigned because he wasn’t
willing to take orders on this point. We’ll
have the answer one of these days. Mean-
while, attention is focused on Chairman
Porter’s June 29th promise to move with
all possible speed to revise present regula-
tions and standards of good engineering
practice for FM, television, and home
facsimile.

Television Applications: According to an an-
nouncement from the FCC on June 29th:
Television applications for particular
channels should be prepared in accordance
with the new method now prescribed in
the television standards, providing for
an interpolation by using the several
charts incorporated therein. A chart for
300 mec. is now available from the Com-
mission upon request. Applications now
pending for Commercial television stations
may be modified for particular channels in
accordance with this method. While tele-
vision applications should specify par-
ticular channels and coverage, the Com-

mission in passing on applications may
not be able to assign the channel re-
quested.

Wanted: Copies of FM Magazine for No-
vember and December 1940, and Febru-
ary 1941, or the first bound volume con-
taining issues from November, 1940
through April, 1941, by Miss Alice Clasen,
Librarian, J. P. Sceburg Corporation,
1500 Dayton Street, Chicago 22.

Not So Good: It was bad enough when the
chief engineer of one of the net works,
testifying that his company agreed with
the Norton theory of intolerable inter-
ference on the lower FM frequencies,
stated that he was in the best position
to give an unbiased opinion because his
company did not operate any FM trans-
mitters (and therefore had no experience
with FM propagation). However, it was
surprising that the No. 1 man of the
ARRL would be so unsportsmanlike as to
testify that the amateurs’ experience
proved the band from 56 to 60 mc. to be
so erratic that it was an experimenter’s
paradise, and therefore unsuited for com-
mercial broadcasting, without explaining
to the Commissioners, who wouldn’t know
otherwise, that this statement was based
on the use of AM flea-power equipment,
the performance of which could not bhe
compared with FM broadcast transmit-
ters. That kind of smoke-screen testimony
isn’t in keeping with amateur ethics.

1945—46 RMA Officers: President, R. C. Cos-
grove of Crosley; vice presidents, E. A.
Nichols of Farnsworth; M. F. Balcom of
Sylvania; George Lewis of Federal; R. C.
Sprague of Sprague Electric; T. A. White
of Jensen; Treasurer, Leslie Muter of
L. F. Muter. After the election, RMA gave
the smaller member companies a kick in
the pants by passing a resolution recoin-
mending that WPB should not authorize
any production of home radios in the third
quarter.

Railroad Radio: The electronics division of
Maguire Industries, Inc. has been author-
ized by the FCC and WPB to install radio
equipment for experimental tests on the
Reading Railroad. The tests will cover
operation in the 152- to 162- me. band for
freight yard, terminal, and end-to-end
communications. Maguire officials say
that this Company will specialize in the
development and installation of railroad
radio systems.
(CONCLUDED ON PAGE T71)
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The FCC Hearing on FM Frequencies

June 22nd and 23rd, 1945

“We've called you here,” the Chairman
said,
“To help choose Number Three.
We've reached this point by Multipath
(Astrophysicalee).

“We want no economic facts
The records to encumber.

This hearing is a high-low game.
Just pick a sunspot number.”

Then K. A. Norton took the stand
And, frigid like an iceberg,

Declared, “I've heard from Istanbul,
A wire signed Doctor Gleissberg.

“Herr Doctor Gleissberg wires: I guess
My guess two years ago

Is just as good a guess today
As any guess 1 knou.

“I cite the ancient records of
The Zurich registrars

And, if that fails, add ten percent
And turn to Page on stars.

“Page says, when Neptune’s half-way
round,
Uranus sets the pace —
That's V-Day (V Sporadic E)
If Saturn stays in place.”

The Chairman said, “We do commend
Your astro-engineering.

Should these exhibits go to the
Museum or this hearing?”

Full many witnesses were heard,
And each a silly fool,

For none refuted Page on stars,
Or the Doc from Istanbul.

The Chairman said, ‘“The polls are
closed.
"Tis a famous victoree;
For the hottest sunspot cycle yet,
We now choose Number Three.

“We’ll keep FM on Layer F
Till ’Gene stops sending wires!,
Till the Major’s patience disappears,
And his patent right expires.

“Until the sun shall lose its spots
In the music of the spheres —
Till then this hearing stands adjourned

For another eighty years?.”

! Chairman Porter had previously reproved Comdr. E. P.
McDonald, Jr., president of Zenith Radio, for sending tele-
grams t0 members of Congress, and complained that any com-
ments about FM frequencies should have been expressed in per-
son at the previous hearing. However, at the hearing on hﬂme
20 and 21, executives who attempted to discuss significant
economic facrs or the views of their engineering departments
which favored Alternative No. 1 were promptly asked to qualify
themselves as propagation experts, and were told by the Com-
missioners that any opinion opposing Alternative No. 3 must be
supEoned by propagation data. .

1 K. A. Norton prophesied that there will be an extreme sun-.
spot condition in 80 years which would practically wipe out FM
broadcast service on 50 to 60 mc.

WORD PIGTURE

HE final allocation for FM broadcasting

was hased on the testimony of K. A.
Norton, the FCC’s so-called expert wit-
ness whose errors the Commissioners have
consistently concealed or refused to con-
sider, although his conclusions were at
variance with those of propagation experts
who are qualified by scientific knowledge
and years of practical experience. How-
ever, the Commissioners readily accepted

testimony from witnesses who agreed
with Norton’s conclusions, without asking
themn to qualify as propagation experts,
even though their statements obviously
reflected personal bias.

In this connection, it is interesting to
recall that, in November, 1935, news-
papers quoted the FCC’s assistant chief
engineer at that time as saying: “Major
Armstrong’s new system (FM) is utterly
impractical, and the quest for static
elimination must go on.”

Of such opinions, and they were shared
by others who offered mathematical theo-
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ries to support them, Major Armstrong
wrote (FM & T, Aug. 1944): “Anyone
who has had actual contact with the mak-
ing of inventions that built the radio art
knows that these inventions have been the
product of experiment and work based on
physical reasoning, rather than on mathe-
maticians’ calculations and formulae.”

Thus, to the men who made ““the inven-
tions that built the radio art,” the FCC’s
June hearing on FM frequencies appeared
tobe the farce depicted in the jingle above.
We regret that the contributor failed to
sign his name.
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NEW M EMERGENCY EQUIPMENT

Describing RCA Postwar Designs for Fixed and Mobile Units

BY H. F.

HE new line of RCA emergeney radio

equipment for 30 to 40 me. has been de-
signed to meet the requircments of vary-
ing coverage areas, topography, noise lev-
els, and operating conditions. It ineludes
transmitters of different powers but, in
the interests of cconomy and interchange-
ability, they are of the same basic design.
Also, the receivers provided for mobile op-
eration and for fixed stations use are es-
sentially the same in either table mounted
or rack mounted form. In this way it is

* Manager, Emergency Communieations Section,
RCA Vietor Division, Camden, N, J.

MICKEL*

possible to increase production runs, re-
duce costs, and provide interchangeable
units, all of which work out to the advan-
tage of police and other emergency serv-
ices.

Thus the new RCA line is made up of
30- and GO-watt mobile transmitters;
30-, 60-, and 250-watt fixed station trans-
mitters: and mobile and fixed station re-
ceivers. together with the necessary appur-
tenances to provide complete operating
units and systems.

Many new developments have been in-
corporated in the equipment designs. In

HEADQUARTERS CONTROL & HANDSET

the transmitters, a positive modnlation
threshold limiter compensates for varia-
tions in the voice levels of different oper-
ators and insures 1009, modulation at all
times.

The modulation e¢ircuit is of an im-
proved phase type which requires no tun-
ing over the entire range of the equipment.
This makes for improved quality, and is
particularly valuable when 2-frequency
operation is employed. In the ordinary
phase modulation circuit, a shift in oscil-
lator frequency results in impaired quality
if the modulator is not retuned. The
fixed-tuned modulator in the new RCA
apparatus removes this objectionable
feature.

Another feature of the new RCA trans-
mitters is the fact that the ratio of carrier
frequency to crystal frequency represents
a multiplication factor of only 18 times.
This results in low spurious emission,
with all harmonic radiation at least 60 db
down over the entire frequency range.
With this equipment there are no more
worries about interference on nearby
channels due to spurious emission.

Although FM equipment has many ad-
vantages for the emergency services, the
actual quality of reproduction of such
svstems has, in the past, resulted in con-
siderable justified eriticism. Much con-
sideration has been given to this factor in
the design of this equipment. Proper com-
pensation to give true phase modulation
response with an overall transmitter dis-
tortion of less than 109 at 500 cycles with
£15-ke. swing results in crisp, intelligible,
lifelike quality. You don’t need to guess
who is on the mike — you can recognize
his voice as soon as he comes on the air.

Furthermore, you can be sure that all
transmitters are operating at maximum
efficiency because they are all “on fre-
quency”. A simple adjustment tunes each
transmitter to the exact, specified fre-
quency. This is done without manipulat-
ing the erystal or crystal holder.

Provision is made in all transmitters for
the addition of a second crystal and fre-
quency transfer relay. This permits 3-
way operation when the main station and
the mobile units are on different channels.

ABOVE: FM RECEIVER HAS 3 WATTS OUT-
PUT, USES ONLY 4 TUBE TYPES
BELOW: 60-WATT MOBILE FM TRANSMIT-
TER. NOTE EASE OF ADJUSTMENT
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The mobile transmitters are of com-
pact, single unit design, ruggedly con-
structed to withstand the rigorous service
they encounter, as evidenced by the fact
that they pass the exacting humidity and
temperature tests, ordinarily reserved for
military units, with flying colors.

The family of receivers includes mobile
units with either vibrator or dynamotor
power supply, and rack-mounted or table
type 115-volt AC station receivers.

Here again, particular attention has
been given to quality of reproduction. Less
than 109, distortion with 3 watts output
in mobile units, and higher power in fixed
station receivers, combined with correct
audio response, result in faithful, lifelike
reproduction. And 8 watts audio output
with low distortion in mobile units is
worthy of mention. High speed traffic
noises are easily overridden. This is ac-
complished with low power drain through
the use of a Class “B”’ output stage.

Spurious and image response reach a
new low in this receiver, being an average
of 60 db down over the entire range. Su-
perior adjacent channel selectivity is a
feature of genuine importance.

Only one crystal is used in the new RCA
receiver, resulting in economy and reduced
service worries. Furthermore, any change
in frequency assignment means only one
new crystal per receiver.

In the operation of any emergency radio
system, efficient receiver squelch action
is an absolute requisite. Each receiver
must remain mute when no signal is on
the air but must be ready to accept a
transmitted message. Under varying noise
conditions this becomes a real problem. If
the ordinary squelch adjustment is set to
accept weak signals it may be opened by
bursts of noise. Conversely a tightly set
squelch may exclude weak but useable
signals. The answer, therefore, lies in a
squelch eircuit which will automatically
adjust itself for varying noise levels. In
the new RCA receivers the squelch action
is regulated by rectifying the noise and
using it as a control medium. Accordingly,
the squelch setting automatically varies
with the noise and the receiver becomes
operative on any useable signal.

For maximum flexibility and applica-
bility to various systems requirements,
these receivers are provided with three
output connections. Two high-level out-
puts of 500 ohms and 4 ohms are fur-
nished, together with a low-level, 500-
ohm, center-tapped output. The latter is
primarily intended for remote receiver
installations where telephone lines are
used to carry the receiver output to the
main station. The low-level output elimi-

nates the necessity for padding, and mini-
mizes trouble due to humn.

Only 4 different types of tubes are used
in mobile receivers, with one additional for
station units. This reduces to a minimum
the number of types which must be carried
as maintenance stock.

In the design and construction of this
new line of equipment particular atten-
tion has been paid to the problems of
installation and service. The efficiency of
a radio communication system depends to
a large extent on the ability of mainten-
ance personnel to render prompt service.
This means that equipment must be de-
signed for maximum accessability, ease of
removal and replacement and with a min-
imum number of adjustments. Equipment
must be easy to install and readily trans-
ferable from one unit to another.

All these factors have been given careful
consideration in the new RCA line of
equipment. All adjustments of both trans-
mitters and receivers are from the top of
the chassis. This permits tuning of equip-
ment without removal from its normal
operating position. Metering jacks are
provided on transmitter and receiver units
to permit simultaneous checking and ad-
justment of all necessary circuits.

The installation of equipment in mobile
vehicles is extremely easy and straight-
forward, as shown in the accompanying
illustrations. Each unit is supplied with a
separate base plate, bolted to the deck of
the car or truck. The chassis then slides
into position and is locked in place by
means of a single fastener. One control
cable and junction box are used for both
transmitter and receiver. All cables con-
necting to the transmitter and receiver
chassis are equipped with positive, A-N
screw type connectors. This feature alone
eliminates many maintenance headaches
and service interruptions.

Each mobile transmitter and receiver is
equipped with an attractive cover, with
key lock, but with no handles projecting
beyond the surface of the cover. This min-
imizes the danger of equipment damage
when spare tires, stretchers, fire fighting
tools, or similar equipment are carried in
the same compartment with the radio
apparatus.

Fixed station equipment is also de-
signed for convenience of installation, ad-
justment and maintenance. Attractively
styled cabinets and cabinet racks are
available to house single units or combina-
tions of equipment.

In short, RCA engineers have applied
all their vast wartime experience into
these units, so that they are truly postwar
designs in every respect.

RIGHT, TOP TO BOTTOM: COMPLETE CAR INSTALLATION — TEST JACKS ON CHASSIS —
SINGLE FASTENER RELEASES CHASSIS FOR EXAMINATION OR REPLACEMENT — CHASSIS
MOUNTING IS BOLTED TO DECK OF CAR
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Chapter 6: Introduction to FM Receivers and Discussion of FM Signal Amplifiers and Limiters

N THE preceding chapters it has been
emphasized that the amplitude of an
FM signal remains constant during modu-
lation, while the frequency is alternately
increased and decreased in accordance
with the variation of the audio modulating
voltage at the transmitter.

It follows that the first requirement to
be met in the design ‘of FM receivers is
that the detector be capable of giving a
change in its output voltage proportional
to a change in the frequency of the input
signal. When an FM signal is applied to
a detector that meets this specification,
the detector yields an audio output volt-
age having the same wave form and fre-
quency as the audio modulating voltage
at the transmitter.

Elementary FM Receiver » An FM receiver,
in its simplest form, could consist of such
a detector alone, as shown in Fig. 49. Here
the input signal causes a voltage to be
induced in coil L that sets up a radio fre-
quency current in the tuned circuit LC.
The current flowing in the tuning con-
denser C establishes an RF voltage across
this condenser that is applied to the

BY RENE T. HEMMES

grid-leak and grid-condenser combination
R,C; by way of the grid and cathode of
the tube. The grid and cathode operate as
a diode rectifier and cause a DC voltage to
be established in grid condenser C, very
nearly equal to the amplitude of the RF
voltage across tuning condenser C, The

T =

—_
®
x
i

.
=1

FIG. 49. ELEMENTARY TYPE OF FM RE-
CEIVING CIRCUIT

DC voltage established in grid condenser
C, acts as a negative bias on the grid of
the tube and limits the flow of plate cur-
rent.

If the amplitude of the RF voltage
across tuning condenser C is increased,

AMPLITUDE OF AF VOLTAGE
ACROSS TUNING CONDENSER

45

FREQUENCY OF
FM SIGNAL

o
-4
W
ov
oz
Wi
29 |
CY
nv
<o ! !
o 4 |
\;: | | | |
0 | | | |
2 ! ] | 1
]
wy ¥ Y Y Y
z 1 | | |
1 I -
46 MC | TIME— | ; |
| t | 1 |
| ! ) ) |
) I | 1 |
= | | { 1
o | | | |
a | | |
2 | | 1
w |
< |
. 3 i
a
[ 4
o
-
(<
w
[ o
w
(=]
TIME —»

FM SIGNAL

FIG, §0. TUNED-CIRCUIT DETECTION FROM ELEMENTARY RECEIVER, FIG. 49

40

the negative bias developed across C; is
increased and the plate current of the
tube is reduced. Conversely, if the RF
voltage across C is decreased, the bias
across C, is decreased, and the plate cur-
rent is increased. Now, if the amplitude
of the RF voltage across C increases and
decreases at an audio rate, then the bias
established in C, will vary in like manner.
The resulting audio variation of the plate
current will cause the diaphragins of the
headphones H to vibrate.

In fact, old timers will recognize the
FM detector circuit of Fig. 49 as being
exactly like that of a non-regenerative
grid-leak detector for receiving AM sig-
nals. In the case of AM reception, the
circuit LC is tuned exactly to the carrier
frequency of the AM signal. This insures
the maximum RF current flow in the
tuned circuit LC and the maximum RF
voltage across tuning condenser C. During
modulation, the amplitude of the voltage
across tuning condenser C is varied be-
cause the amplitude of the voltage induced
in coil L by the AM signal is varied. The
detector translates the amplitude varia-
tions of the voltage across C into varia-
tions of plate current, as previously ex-
plained.

For the reception of FM signals, how-
ever, the circuit L.C is not tuned to exact
resonance with the carrier or center fre-
quency of the FM signal. In fact, the cir-
cuit LC is detuned until the amplitude of
the voltage across C, produced by an un-
modulated signal, falls off to about one-
half that at resonance. A typical adjust-
ment for the reception of FM signals is
indicated at point A on the selectivity
curve of the tuned circuit, at the upper
left in Fig. 50. In this case, the resonant
frequency Fr of the tuned circuit is
higher than the center frequency Fc of
the signal. It would also be possible to
obtain FM detection by tuning LC to a
frequency somewhat lower than the center
frequency of the signal.

The waveform of the incoming FM sig-
nal is shown at the lower center in Fig.
50. Since the detector is responsive to a
change in frequency of the signal, the fre-
quency of the signal is plotted to the same
scale of time, at the lower left in Fig. 50.
The curve of the signal frequency varia-
tion is then projected upward against
the selectivity curve of the tuned circuit,
the area of impingement being centered
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about point A on the curve in Fig. 50.

It is noted that in the immediate vicin-
ity of point A, the selectivity curve in
Fig. 50 is steep and nearly straight. This
means that when an FM signal is inducing
voltage of constant amplitude but varying
frequency in coil L, Fig. 49, the amplitude
of the voltage built up across tuning con-
denser C will vary over a wide range, and
the change in the amplitude of the voltage
across C will be practically proportional to
the change in the frequency of the voltage
induced in L.

Thus a tuned circuit adjusted to a fre-
quency somewhat higher or lower than
the center frequency of an FM signal
has the property of translating the fre-
quency variations of the signal voltage
tnduced in the coil into amplitude varia-
tions of voltage across the tuning con-
denser. As the frequency of the signal
swings toward the resonant frequency
of the tuned circuit, the voltage across
the tuning condenser increases. As the
frequency of the signal swings away from
the resonant frequency of the tuned cir-
cuit, the voltage across the tuning con-
denser decreases. By careful adjustments,
the amplitude variations of the voltage
across the tuning condenser can be made
nearly proportional to the variations of
the signal frequency. The grid-leak detec-
tor converts the changes in amplitude of
the voltage across the tuning condenser
to corresponding changes in grid-con-
denser bias, as shown at the upper right in
Fig. 50. The changes in grid-condenser
bias, in turn, cause proportionate changes
in plate current, as shown at the lower
right in Fig. 50. Thus a voltage is built
up across the load in the plate circuit hav-
ing nearly the same wave form as the au-
dio modulating voltage at the FM trans-
mitter.

While an FM receiver can thus be con-
structed with a minimum of parts, it can
hardly be claimed that such a single-tube
detector would give satisfactory recep-
tion. The operation of this simple receiver
has been described in order to illustrate
the principle of an FM detector in terms
familiar to all. It also explains why AM
:ominunications receivers, covering fre-
juencies above 40 me., can, with careful
tuning, achieve poor but intelligible recep-
tion of FM signals. Finally, a considera-
tion of the shortcomings of the simple
asircuit deseribed will point out the charac-
teristics required of a genuine FM re-
seiver, capable of delivering the type
of performance that distinguishes FM
from AM.

FM Receiver Design Considerations * In the first
slace, the receiver of Fig. 49 would be
very insensitive. The FCC considers the
service area of usable signal of an FM
station to extend to the 350-microvolt

contour. Therefore, the receiver should
incorporate sufficient RF gain to give
satisfactory operation at input voltages
in the order of 5 to 40 microvolts. This
calls for high RF amplification before the
detector, a requirement that can be met
most satisfactorily by the use of the super-
heterodyne circuit, indicated in Fig. 51.
The reduction of adjacent-channel inter-
ference (interference from FM stations
operating on channels adjacent to the
channel of the desired station) is made
more effective by the use of the super-
heterodyne circuit.

Secondly, while the detector shown in
Fig. 49, can be made to give an output
nearly proportional to the change in
Sfrequency of the applied FM signal, it
would still be responsive to changes in
amplitude of the detector input voltage.
Thus noise and other interference would
not be eliminated nor reduced in the cir-
cuit of Fig. 49. In the superheterodyne,
changes in amplitude due to interference
and noise pass through the IF amplifier.
In order to prevent these amplitude va-

since the detector plate current decreases
as the voltage across the tuning condenser
increases, excessive input voltage may
drive the plate current beyond cutoff,
with resulting harmonic distortion. Genu-
ine FM receivers have special FM detec-
tor circuits called discriminators, designed
to handle large input voltage and to give
essentially linear response over a wide
frequency range.

It will also be noted that the circuit in
Fig. 49 contains no de-emphasis to com-
pensate for the pre-emphasis characteris-
tic introduced at FM transmitters. Thus
a de-emphasis network is inserted im-
mediately after the discriminator, as indi-
cated in Fig. 51.

Finally, if the full advantages inherent
in FM broadcasting are to be realized, it
is especially important to employ an audio
amplifier having a wide frequency range
and minimum harmonic and ecross-modu-
lation distortion. The noise and hum level
of the audio amplifier should be very low.
A high quality speaker system is also
necessary, to obtain realistic reproduction.

RF
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BROAD BAND
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FIG. 61. BLOCK DIAGRAM SHOWING ELEMENTS OF A GENUINE FM RECEIVER

riations from being impressed on the
second detector, it is necessary to employ
an effective amplitude limiter, as indi-
cated in Fig. 51. The use of the limiter is
required to reduce noise and interference,
regardless of the type of detector em-
ployed. Sufficient gain must be provided
in the receiver to insure that the weakest
signal it is desired to receive without
interference noises is amplified to a level
sufficient to canse amplitude limiting
action in the limiter.

A third deficiency of the detector shown
in Fig. 49 is that in order to obtain rea-
sonably linear conversion of input signal
frequency variations into output voltage
amplitude variations, the tuned circuit LC
must be very carefully adjusted to the
frequency at the mid-point of the straight
portion of the selectivity curve, indicated
by point A in Fig. 50. Even so, if the
swing of the transmitter frequency is too
great, operation in the curved portions
of the curve will result, causing distortion
of the detector output waveform. Also,
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In this Chapter, it is proposed to discuss
only the circuits of the conventional super-
heterodyne that amplify and limit FM
signals. The following Chapter will take
up discriminators, de-emphasis networks,
audio systems and special FM circuit
arrangements.

Superheterodyne FM Receiver » It will be ob-
served in Fig. 51 that the arrangement
of the superheterodyne FM receiver, from
the antenna to the input of the limiter,
resembles that of a conventional AM re-
ceiver. However, even in this area, there
are certain important differences between
FM and AM circuits.

For example, an automatic volume con-
trol acting upon all the RF and IF ampli-
fier stages, as commonly employed in AM
receivers, is neither necessary nor desira-
ble in FM circuits. It is unnecessary be-
cause the FM limiter maintains the ampli-
tude of the signals applied to the discrimi-
nator at a fixed level. It is undesirable
because, in general, any system which



reduces the RF gain preceding the limiter
tends to lower the signal-to-noise ratio
at the limiter. However, a few receivers
have been designed in which a limited
amount of automatic or manually adjusta-
ble volume control is incorporated in

centered at the intermediate frequency,
will be adequate. On the other hand, in
the case of FM signals, a large number of
pairs of sideband components of apprecia-
ble amplitude may be present along with
the center frequency component. As was
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FIG. 62. THREE DIFFERENT TYPES OF MIXER CIRCUITS FOR FM RECEIVERS

order to prevent the signal amplifier grids
from being driven positive on very strong
signals.

Another difference between FM and
AM superheterodyne receivers lies in the
comparative band width of the IF ampli-
fier system. In AM, at any one modulating
frequency, there i but one pair of side-
band components, having frequencies re-
spectively higher and lower than the
carrier by the amount of the modulating
frequency. If the highest modulating fre-
quency is 10 ke., a band width of 20 ke.,
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noted in Chapter 1, the maximum band
width is required when the FM signal is
fully modulated at the highest modulating
frequency. For example, in FM broad-
casting, if the frequency is varying over
the full range of plus or minus 75 ke., at
15 ke. per second, it was shown that eight
important pairs of sidebands are present,
requiring a theoretical band width of 16
x 15 or 240 kc., centered at the inter-
mediate frequency. Actually, the band
width is not made as wide as theoretically
required, because 1) sideband components

at frequencies near the limits of the theo-
retical band are of rather small amplitude
and appear only when the transmitter is
strongly modulated at the higher audio
frequencies, 2) a worthwhile increase in
RF gain per amplifier stage is obtained
as the band width is decreased, and 3)
with a somewhat narrower band, adjacent-
channel interference is reduced.

The selectivity curves of IF amplifiers
commonly employed in prewar FM broad-
cast receivers are down about 6 db at 75
ke. above and helow the intermediate fre-
quency. This represents a compromise be-
tween the opposing aims of obtaining
maximum gain per stage and excellent
suppression of adjacent-channel interfer-
ence on the one hand, and of having uni-
form amplification of all sideband com-
ponents on the other. As will be explained
later. this comparatively narrow IF band
width can cause appreciable distortion
when the incoming FM signal is strongly
modulated at high audio frequencies. Thus
post-war receivers will probably have IF
band widths somewhat greater than those
of pre-war receivers, in order to realize
the full advantages of FM.

In general, FM receivers should have a
higher overall RF gain than AM receivers.
This is necessary in order that the weakest
signal from which satisfactory reception
is desired will be amplified sufficiently to
permit amplitude-limiting at the limiter.
For example, if the receiver is to operate
satisfactorily on a signal voltage of, say,
10 microvolts (.00001 volt) at the antenna
terminals, and if 4 volts are necessary
at the limiter to obtain amplitude-limiting
action, then the overall RF gain in the
RF amplifier, mixer, and IF amplifier
should amount to at least 4/.00001 or
400,000. Such a gain at the high order of
RF and IF frequencies involved, together
with greater band width in the IF stages,
makes the design of the signal amplifica-
tion section of the FM superheterodyne
considerably more difficult than that of
AM receivers.

The RF Amplifier + All FM receivers should
incorporate a radio frequency amplifier
preceding the mixer or converter stage.
The advantages gained more than justify
the extra expense involved.

In the first place, the RF amplifier sup-
plies additional RF gain. With a well-
designed coil, the voltage step-up in the
coil at resonance is in the order of 3 to 5.
By careful circuit design and choice of
the RF tube, the tube gain may be in the
order of 6 to 10, thus giving an overall
gain in the RF amplifier of about 20 to 50.
While a really large gain is not obtainable
in the RF amplifier at frequencies in
excess of 40 mc., the gain of the RF
amplifier does serve to reduce materially
the amount of gain required of the mixer
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and IF amplifier stages.

The introduction of gain before the
mixer stage is especially desirable because
it serves to improve the signal-to-noise
ratio of the receiver. Most of the noise
due to tube hiss is introduced by the
mixer. Thus if the amplitude of the signal
can be raised before reaching the mixer
grid, the usable sensitivity of the receiver
can be improved.

As in the AM superheterodyne, the
tuned input circuit of the RF amplifier
also serves to reject signals on the image
frequency which might otherwise cause
serious interference. The image frequency
is that frequency which differs from the
signal frequency by twice the intermediate
frequeney and which lies on the same side
of the signal frequency as the oscillator
frequency. -

For example, suppose that the inter-
mediate frequency of the receiver is 4+ me.,
and that the desired signal has a frequency
of 48 me. If the receiver is one in which the
oscillator frequency is higher than the
signal frequency, the oscillator frequency
would be 48 + 4 or 52 mc., and the image
frequency would be 48 + 8 or 56 me. If
the receiver is one in which the oscillator
operates at a frequency lower than the
intermediate frequency, the oscillator fre-
quency would be 48 — 4 or 44 mec., and
the image frequency would be 48 — 8 or
40 me. If the image frequency reaches the
grid of the mixer tube, the mixer responds
as readily to image frequency interference
as to the desired frequency.

In receivers which do not have RF
amplification before the mixer stage,
signals at the image frequency are attenu-
ated only in the one input tuned circuit
of the mixer. H they are of sufficient
strength at the mixer grid, they create a
coinponent at the intermediate frequency
in the mixer output which interferes seri-
ously with, or even over-rides, the com-
ponent created by the desired signal.

On the other hand, if a tuned radio
frequency amplifier precedes the nixer,
signals at the desired frequency and the
image frequency are passed through two
independent tuned circuits and the rejec-
tion of the image frequency is more pro-
nounced. For example, if one tuned cir-
cuit, resonant at the desired signal fre-
quency, is capable of reducing the strength
of signals at the image frequency by a
ratio of 30 to 1, then two independent
tuned circuits of the same characteristics
will reduce the image frequency signal
by the ratio of 2,500 to 1.

Similarly, the use of a tuned RF ampli-
ficr stage gives valuable additional pro-
tection against interference from strong
signals at the intermediate frequency,
which might otherwise reach the mixer
grid in sufficient strength to cause serions
interference at the niixer output.
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Typical RF amplifier eircuits are shown
at the left of the circuit diagrams of Fig.
52. The input transformer T, in each
case is designed to permit the use of a
dipole antenna for picking up signals. The
low impedance input winding matches the
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FIG. 6§3. TYPICAL CHARACTERISTIC OF IF
CIRCUIT IN FM RECEIVER

low impedance line from the dipole, so
that efficient transfer of signal energy
to the tuned input cireuit will be obtained.

A low-loss coil is employed in the tuned
circuit and in view of the high frequencies
involved, it is especially important to use
short leads between the coil, condenser
and tube. The tuned input circuit should
be carefully shiclded from the remainder
of the receiver. A direct lead should he
employed between the low-potential ter-
minals of the coil and condenser, instead

ity. The tube chosen should be one whicl
has low input capacity and high RF re-
sistance between the grid and cathode.
Acorn and button type pentodes are espe-
cially suitable because of their high gain,
low input capacity and short leads to the
tube electrodes, but the less expensive
conventional types of pentodes have often
been used.

The Oscillator and Mixer » In accordance with
the superheterodyne principle, signal
voltage from the RF amplifier and con-
stant-amplitude RF voltage from a local
oscillator are applied to separate control
elemepts of the mixer tube. The com-
ponent of plate current at the difference
frequency is utilized to excite the high
gain IF amplifier which follows the mixer
stage.

Three types of circuit arrangements for
mixer and oscillator are shown in Fig. 52.
The circuit at the top employs acorn tubes
throughout, with a separate tube for the
oscillator. This arrangement permits each
tube to be operated with maximum efti-
ciency and good stability, and relatively
high gain is obtained in the RF amplifier
and mixer. The expense of this arrange.
ment is high, however, because three
special types of tubes are employed.

The circuit shown at the center of Fig.
52 is an alternate arrangement in which a
triode hexode converter tube is used.
Hexode is the name applied to a six-elec-
trode tube containing a plate, a cathode,
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FIG. 54. CIRCUIT FOR TYPICAL TWO-STAGE IF AMPLIFIER FOR FM SET

of grounding both terminals to the chassis
to complete the circuit. It is best to make
all grounds in the RF amplifier stage at a
comunon point on the chassis. This mini-
mizes stray inter-stage coupling, and
helps to avoid regeneration or degenera-
tion in the RF amplifier stage. Degenera-
tion would result in loss of gain, while
regencration may lead to oscillation in
the amplifier.

The tube employed in the RF amplifier
should be one which will give high gain
at high frequencies. RF pentodes are
usually employed for their high mutunal
conductance and low grid-to plate capac-
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and four grids, grid No. 1 being nearest
the cathode and grid No. 4 nearest the
plate. The triode-hexode tube contains the
elements of a triode in addition to those
of the hexode, within the same tube
envelope. In the triode-hexode converter,
the plate currents of the hexode and triode
are taken from opposite sides of the flat
rectangular cathode. Only one grid encir-
cles the cathode, and this grid serves
both as the eontrol grid of the triode and
as grid No. 1 of the hexode.

The constant-amplitude RF voltage is
generated by the triode elements in a sim-
ple feed-back oscillator circuit. The RF
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voltage on the grid of the oscillator is like-
wise on grid No. 1 of the hexode, because
mechanically one grid is the extension of
the other to the opposite side of the flat
cathode, as previously explained. The FM
signal voltage is applied to grid No. 3
of the hexode, which is shielded from the
plate and from grid No. 1 by grids Nos.
2 and 4, both of which are held at ground
RF potential by means of a bypass con-
denser. Thus both the oscillator and the
signal voltages modulate the electron
stream, while there is 2 minimum of elec-
trostatic coupling between the oscillator,
the signal input, and the mixer output
circuits. '

The third circuit arrangement, shown
at the bottom of Fig. 52, employs a penta-
grid converter tube, type 6SA7. This tube
functions as both oscillator and mixer.
Grid No. 1 serves as the grid for the oscil-
lator while grid No. 2 serves simultane-

circuits. For example, adjustment of the
trimmer condenser in the tuned signal in-
put circuit should not affect the oscillator
frequency.

The output voltage of the oscillator
should be as large as possible without
overloading the mixer and should be fairly
constant over the frequency range. In the
design of the receiver, the frequency of the
oscillator may be made either higher or
lower than the signal frequency. Both
arrangements were used in pre-war re-
ceivers,

With the oscillator frequency higher
than the signal frequency, it is easier to
obtain good tracking over the tuning
range. In other words, it becomes possible
to select coil and condenser values for the
oscillator and signal circuits such that at
all settings of the tuning dial the difference
between the oscillator frequency and the
resonant frequency of the signal circuits
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ously as the oscillator anode and as a
shield between oscillator grid No. 1 and
signal grid No. 3. For efficient shielding,
grid No. 2 must be at ground RF poten-
tial, which requires that the oscillator
cathode be operated at a RF difference of
potential with respect to ground, as shown.

The 6SA7 is constructed with two de-
flecting plates connected to grid No. 2,
so arranged that they collect most of the
electrons which are repelled by voltage
on the signal grid, No. 3, and which would
otherwise fall back toward the cathode
and affect the cathode current. The plates
also serve to improve the shielding effect
of grid No. 2 between the signal and oscil-
lator circuits, These improvements of the
6SA7 over earlier pentagrid converters
have made it possible to employ this sim-
ple, less expensive tube and circuit ar-
rangement with reasonably satisfactory
results at the FM frequencies.

Whatever tube and circuit arrangement
is employed, it is important that the mixer
tube furnish as much signal gain as possi-
ble and that there be a minimum of inter-
action bhetween the oscillator and signal
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is equal to, or very closely approximates,
the intermediate frequency of the receiver.
When the oscillator frequency is lower
than the signal frequency, deviation from
perfect tracking is likely to be somewhat
greater in a practical receiver design.

On the other hand, with the oscillator
frequency lower than the signal frequency,
it is easier to obtain good frequency stabil-
ity from the oscillator. In broadcast recep-
tion, where the maximum transmitter
deviation 1s 75 ke., it is found that the
maximum permissible receiver oscillator
drift, after the oscillator has completed
its warin-up, is 10 ke. For an oscillator at
a frequency of 45 nc., this represents a
maximum percentage drift of .0229,
whereas for an oscillator at 55 me., 10
ke. represents a maximum drift of .0189%,.
While the difference in these percentages
appears small, it was found difficult to
obtain a frequency stability in broadeast
receivers greater than .029%, even with
temperature-compensated oscillators for
home use. The majority of receivers were
built with oscillators operating at the
lower frequency for this reason.

A third factor which affects the choice
between oscillator frequencies higher or
lower than the signal frequency is the mat-
ter of image frequencies. The image fre-
quency lies on the same side of the sig-
nal frequency as the oscillator frequency.
Thus, if the factors of good tracking and
high oscillator frequency stability are
discounted against each other, the choice
between a higher or lower oscillator fre-
quency would be strongly influenced by
the presence of interfering signals, im-
mediately above or below the FM band.

The IF Amplifier * The intermediate fre-
quency amplifier in an FM receiver, as
in an AM receiver, contributes the major
part of the RF gain and provides the se-
lectivity necessary to avoid adjacent-
cliannel interference.

From the standpoint of obtaining good
selectivity and high gain per stage, a low
intermediate frequency would be desira-
ble. It would also give a more sensitive
discriminator, since any given frequency
deviation, such as 75 ke., becomes a com-
paratively large percentage of the IF
frequency at the discriminator.

However, consideration of interference
from signals at the image frequency de-
mands that a fairly high intermediate fre-
quency be employed. The image fre-
quency, which differs from the desired
signal by twice the amount of the inter-
mediate frequency, will then be effectively
suppressed in the tuned RF amplifier and
mixer circuits. The intermediate fre-
quency should preferably be equal to at
least one-half of the width of the FM re-
ceiver tuning band, so that all the image
frequencies will lie outside the FM band.
However, the intermediate frequency
should not itself be a frequency on which
strong signals are encountered.

In prewar broadcast receivers, the in-
termediate frequency most often em-
ployed was 4.3 mc. The width of the FM
broadcast band, extending from 42 to
50 mec., was 8 mec., indicating that an
intermediate frequency of 4 mec. would
place all image frequencies outside the
42- to 50-mc. range. However, a frequency
of 4 mc. was undesirable because of the
possibility of interference from strong
signals in the 80-meter phone band. The
somewhat higher frequency of 4.3 me
was, therefore, generally used.

Some receiver engineers have advocated
the use of a still higher intermediate fre-
quency in order to avoid any interference
between two FM stations separated by
the amount of the intermediat e frequency.
In such a case, each station may act as an
oscillator for the other, and the two sta-
tions may be heard over the entire tuning
range of the receiver. This condition has
not been encountered frequently in the
past, but may become more serious as
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additional stations are put into operation.
While the use of a tuned RF amplifier
and the choice of an intermediate fre-
quency having an odd number of tenths
of a megacycle will tend to minimize
this type of interference, the more effec-
tive solution would lie in having the
intermediate frequency equal to at least
the entire width of the FM band, assum-
ing that excessively strong signals are not
present in the spectrum area adjacent to
the band. For the 42- to 50-me. band, an
intermediate frequency of at least 8 mc.
would be required to avoid this type of
spurious response. With the wider band
assigned to postwar FM broadcasting,
an intermediate frequency of 18 me. or
more would be required to obviate all
possibility of experiencing this type of
interference!

Whether or not such high intermediate
frequencies will be employed eventually,
the fact remains that the trend in receiver
design is toward the use of higher inter-
mediate frequencies.

IF Amplifier Characteristics « As previously ex-
plained in this Chapter, the band width
required by FM signals is greater than
that for AM signals. Fig. 53 shows a typi-
cal selectivity curve for the IF amplifier

compromise in favor of greater gain per
stage and improved adjacent-channel se-
lectivity.

The argument in favor of such a com-
promise is that although the amplitude
of a fully mmodulated FM broadcast signal
will be cut down to one-half as the fre-
quency of the signal swings toward the
limit of plus or minus 75 ke., as long as the

LIMITER OUTPUT VOLTAGE

RECEIVER INPUT VOLTAGE

FIG. §6. CHARACTERISTICS OF 'ONE- AND
TWO-STAGE LIMITERS

least amplitude of the signal is sufficient
to saturate the limiter, the amplitude
variations will be removed by the limiter.

A point not so frequently considered is
the fact that as the frequency swings into
the curved regions of the IF amplifier
selectivity curve, the currents and volt-
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of an FM broadcast receiver. It is ob-
served that at frequencies 75 ke. above
and below resonance, the voltage reduc-
tion ratio is 2 to 1, equivalent to 6 db
down. At frequencies 100 ke. removed
from resonance, the ratiois 5 to 1 or about
14 db down.

This represents a considerable narrow-
ing of the band width over the theoretical
ideal of a band flat to 120 ke. above and
below resonance. As previously explained,
the narrowed band represents a design
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ages in the band pass circuits undergo a
shift of phase as well as a variation of am-
plitude. For a given deviation of the signal
frequency during modulation, the rate of
change of phase in the band pass circuits
is proportional to the modulating fre-
quency. In other words, the band pass
circuits introduce a variation in the fre-
quency of the signal currents, in addition
to the frequency variation due to modula-
tion, that is proportional to the modulat-
ing frequency.

This frequency variation is too small to
be of consequence at low modulating fre-
quencies, but as the modulating fre-
quency is increased, the time rate of phase
change in the tuned circuits is increased.
meaning that the frequency variation
superimposed on the FM signal by the
tuned circuits is increased. These fre-
quency variations produce amplitude dis-
tortion at the receiver output. For exain-
ple, when the signal is fully modulated at
5,000 cycles, distortion in excess of 29,
will be caused by phase shifts in an IF
amplifier having a characteristic that is
down 6 db at frequencies 75 ke. above or
below resonance.

Set designers particularly interested in
obtaining the highest degree of fidelity
over the entire audio range are inclined to
favor an IF characteristic in which the
signal is down only 1 or 2 db at 75 ke,
deviation, although it is more difficult to
obtain adequate RF gain with the broader
band. The broader selectivity curve also
allows signals whose level is somewhat
below limiting to be received without
distortion, thus increasing the usable sen-
sitivity of the set in locations where the
noise level is very low.

As shown in Fig. 54, the wiring diagram
of the IF amplifier of an FM superhetero-
dyne is fairly conventional. It will be
noted that loading resistors may be used
across the coils to broaden the characteris-
tics of the band pass circuits. These resis-
tors may range in value from 10,000 to
100,000 ohms. Decoupling circuits are em-
ployed in both the screen and plate cir-
cuits to improve the stability of the high
gain amplifier.

Two stages of IF amplification are all
that can be used at these frequencies
without encountering instability. Experi-
ence indicates that, from the production
standpoint, the maximum gain that can
be safely obtained in the mixer and IF
amplifier is about 15,000. The RF ampli-
fier is required to furnish the remainder of
the RF gain necessary to bring the weak-
est signal it is desired to receive up to a,
level that will saturate the limiter.

The Limiter x From the standpoint of the
reduction of noise and interference, the
limiter stage is the most important com-
ponent of the FM receiver, because all
types of FM detector circuits are respon-
sive to amplitude as well as frequency
variations of the detector input voltage,
during the reception of FM signals,

With a really effective limiter located
immediately ahead of the detector, and
with sufficient RF amplification in the re-
ceiver to raise the signal level up to that
necessary to obtain limiting action, ampli-
tude variations due to noise and interfer-
ence will be removed, and the detector
output voltage will vary only in proportion
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to the frequency variation of the signal at
the output of the IF amplifier.

Fig. 55 shows a simple one-stage limiter
of the grid leak type, employing a 65J7 or
similar tnbe. The tube is operated with
low plate and screen grid voltages so that
cut-off occurs with relatively small grid
bias, such as —4 volts.

The control grid and cathode of the
limiter tube act as a diode rectifier, so that
with the grid driven only slightly positive
with respect to the cathode, a charge is
stored in the grid condenser Ci, Fig. 55,
such that the DC voltage across C, is very
nearly equal to the amplitude of the IF
voltage across the tuning condenser C.
Thus the voltage set up by the charge in
C, increases and decreases with the ampli-
tude of the input voltage across tuning
condenser C, thereby biasing the grid
negatively to the amount necessary to
prevent the grid from swinging more than
slightly positive, regardless of how the
amplitude of the input voltage varies.

The result, as shown at the right in Fig.
55, is that the plate current varies between
two fixed levels, namely, that correspond-
ing to a slightly positive grid voltage and
that of cnt-off, regardless of variations in
excitation voltage across tuning condenser
C, assuming only that its peak amplitude
i1s in excess of the 4 volts necessary to
give cut-off.

The characteristic curve of a single.
stage limiter is shown at \\ in Fig. 56. It is
essential that the horizontal portion of the
input characteristic be flat, and it is desira-
ble that the horizontal portion extend to
a low value of input voltage, so that a more
definite limiting action will set in at low
signal levels. Curve B of Fig. 56 shows the
improvement obtained by the use of a two-
stage limiter, also known as the dual or
cascade limiter.

The circuits of two types of two stage
limiters are shown in Fig. 57. Both stages
in each of these limiters are of the grid-
leak type, the grid leaks being shunted
from grid to ground rather than across the
grid condenser as in Fig. 55. The operation
of each of the limiter stages is like that of
the single-stage limiter, the second stage
simply serving to remove any small re
sidual amplitude variations remaining in
the output of the first limiter. thus flatten-
ing the characteristic ‘and extending it
down to lower input voltages. The lower
circuit differs from the upper by having

a tuneéd circuit for coupling between the
limiters rather than a resistor. This is a
more expensive arrangement but gives
somewhat improved performance.

The timme constants of the grid-con-
denser and grid-leak combinations in the
limiter are of considerable importance in
the suppression of impulse noise. The time
constant is 2 means of stating the rate at
which a condenser will discharge through
a resistance. Theoretically such a dis-
charge continues indefinitely because as
the discharge takes place the condenser
voltage falls off, reducing the discharge
current and prolonging the discharge pe-
riod. Practically, in most RC circnits, the
discharge current falls to a less than
measurable value in a short period of
time, the discharge time bheing greater
when the condenser capacity is large or the

move the signal voltage from the grid.
Thus the time required to recover normal
bias is less than the time of one cycle at
the highest audio frequency, and the grid
leak bias system does not increase the
amplitude nor prolong the effect of an
individual impulse. However, since the
grid-leak limiter operates from an artifi-
cial threshold that is near the positive
peak of the input signal, as shown in Fig.
55, it is sensitive to more and smaller im-
pulses than would affect an ideal limiter
whose threshold corresponds to the axis
of symmetry of the signal voltage.

When two tubes are used in cascade, it
becomes possible to rearrange the limiter
circuit so that the condition of such an
ideal limiter is approached. In Fig. 58,
there is no self bias on the first 7C7, and
the plate and screen voltages are so chosen
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resistance of the discharge path is high or
both.

The time constant is defined as the
amount of time required for the voltage of
a condenser discharging through a resist-
ance to fall off to 36.89, of its initial
value. The time constant in seconds is
equal to the product of the condenser
capacity in farads and the grid leak resist-
ance in ohms. The time constants in the
limiter circuits should not exceed 10 micro-
seconds, shorter time constants being in-
dicated when automobile ignition inter-
ference is anticipated. The time constants
of the grid-leak and grid-condenser com-
binations of the circuits in Fig. 57 range
from 1.25 to + microseconds.

Short time constants make it possible
for the grid bias to follow, almost instan-
taneously, an impulse so phased as to re-

that the plate current drops to cut-off
when the instantaneous value of the input
signal is more than 1 volt negative. The
positive peak of signal voltage is repro-
duced without limiting in the first tube,
but by means of resistance coupling, it is
reversed in phase and applied as a nega-
tive voltage to the second tube. Thus both
peaks are limited while the threshold is
maintained near the axis of symmetry
of the input signal, so that this limiter
is responsive to but few small impulse
peaks.

By a proper choice of the resistors R,
and R., it is also possible in this limiter
circuit to obtain some decrease in the out-
put sensitivity when there are no input
signals strong enough to suppress the
noise, so that a partial squelch is obtained
while tuning from one station to another.

FM HANDBOOK SERIES

HE FM DBroadcast and Communica-

tions Handbook series by Rene Hemmes
started in the February, 1945 issue. A few
copies of the back numbers are available
at 25¢ each. If you have missed any of the
previous chapters, order the copies you
need without delay.

July 1945 -

This series will be published in hook
form, under the same title, as soon as
paper is available, probably at some time
early in 1946,

Chapter 7 will continue the discussion
of FM receiver circuits, including FM
detectors, audio systems. and special types
of FM circuits. Subsequent chapters will
take up broadeast transmitters, commu-
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nications transmitters and receivers, an-
tennas, automatic frequency control, FM
circuit measurements, and servicing of
FM equipment.

In short, this series will provide a com-
plete compilation of data on FM theory
and FM equipment for the use of broadcast
and communications engineers and exec-
utives, design engineers, and servicemen.
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New RCA 26-42 MC (Mobile or Station)

Transmitter Features

Superfor audio quality sets new standard.
Sounds better. Easier on the ear. Easier to
get message.

Positive modulation threshold limiter. Ad-
justs automatically to input of low or loud
volces. No “blasting.”

Low spurious emission. Less extraneous noise
interfering with other services. Fewer energy
leaks to make trouble.

Improved phase modulator requires no tun-
ing. No more bother with modulator.
Excellent stability over wide temperature
range. Temperature change has minimum
effect on operation of equipment.

Adjustable to exact, specified frequency.
Easy, precise tuning in a hurry.

All tuning adjustments are from top of
transmitter. Easily accessible. (Remember
those times you have had to turn the chassis
over?)

No high voltage exposed above chassis. All
dangerous voltage out of reach. (Many times
a slip of the hand might have given you a
shock.)

Provision for two-frequency operation. Use-
ful when you want to switch over from talk-
ing between car and station to talking be-
tween car and car (and in lots of other
ways).

Single control cable—also accommodates re-
ceiver. One cable, instead of three or four,
running from front of car to rear. Simplifies
installation and maintenance.

Mobile cables equipped with separable con-
nectors. Add flexibility in operating equip-
ment. Equipment removable without using
special tools. All cables plug in and lock.

Chassis readily detached from base. Easier to*

inspect and service.

Single-unit construction saves space.

Easy to install. Mounting hardware supplied.
Comes complete, down to bolts and nuts.
Start-stop switch on chassis to facilitate ad-
justment. (Think how much better this is
than having to go up front and press a but-
ton to turn on the transmitter.)

New FM 26-42 MC (Mobile or Station)

FM Receiver Features

Superior adjacent-channel selectivity. You
hear the station you want to hear.

Low spurious response. Won't pick up un-
wanted signals.

Excellent stability over wide temperature
range. Variations in temperature have mini-
mum effect on operation.

Single-unit construction. Fewer intercon-
necting cables. Easier to service.

Easy to install. Mounting hardware supplied.
Comes complete, down to last nut and bolt.
Chassis readily detachable from base. Easy
to remove for inspection and servicing.
Mobile cables fitted with separable connec-
tors. Cables plug in and lock. Require no
special tools. ( Another important point—you
can't plug in the wrong cable!)

Low battery drain. Less battery servicing.
Class B output tube saves power on stand-
by. Output stage takes very little power ex-
cept when signal is being received.

Provision for carrier-operated relay. Can be
used to operate other circuits for auxiliary
signalling—turn on light, ring bell, etc.—or
operate retransmitting equipment.

Single crystal. Eliminates potential trouble
with matching crystals.

Attractively styled. And we mean darned
good-looking.
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® This is news.

RCA—the leading prewar manufacturer of police- and fire-
department radio equipment, and wartime manufacturer of the
most advanced types of military radio and radar equipment—
has a complete new line of FM equipment rolling off the factory 2
line and ready for delivery . .. now!

‘When you see it, pperate it, hear it—observe its superior con- ‘
venience, performance, and facilities for easy, quick servicing—

I. FM Mobile Receiver: Ultra-modern cir-
cuits, construction and styling. Small, com.
ract, rugged. Easily removed from mounting
base. Simple to service. Provided with either
dynamotor or vibrator type power supply.

6. 30-Watt FM Station Tranemitter: Uses
same chassis unit as 4. Can be furnished
with dust cover (as shown in #4) for shelf-
mounting, or with brackets for mounting in
g;ta;n:dsard RCA cabinet-rack, such as shown
in

J1l.  Siation Antenna: A standard RCA de-
sign of proved performance. Consists of
vertical radiator plus four “ground” rods.
Easy to install, neat appearing, and provides
more gain than simple rod type.

2. FV Station Receiver (for shelf-mount.
ing) : Same chassis unit as #1, but intended
for shelf-mounting in headquarters control
room. Easily and quickly installed. Attrac-
tively styled cover adds to station’s appear-
ance,

7. 60-Watt FM Station Tranaminer: Uses
same chassis as #5, but is furnished with
chassis brackets for rack-mounting. A.C.
power supply is a separate chassis unit. Not 1
furnished for shelf-mounting. '

72. Mobile Antenna: Furnished with FM
mobile transmitters shown above. Two mod-
els, one for roof-top, the other for fender
mounting. Simple one-hole mounting. Sup-
plied complete with connecting coaxial line.

FM anp TELEVISION



you will agree that this new RCA equipment sets a new standard
of radio usefulness for police- and fire-department requirements,

It tunes easier, sounds better, is more stable. It operates
simply, smoothly, surely. It ¥ more selective. requires fewer
adjustments, and less maintenance, yet can be serviced more
quickly, easily, and safely:

These are strong elaims. They are claims you should investi-
gate—and we invite you to do so. For your convenience, a

FLETTY LY PR

3. FM Station Receiver (for rack-mount.

4. 30.-Watt FM Mobile Transmitter: Mounted

ceupon is at the lower right-hand corner of this page to bring
you the whole story. But first, read the column at the left—
study the pictures below, read the captions under them—then
fill in the coupon. And remember that at any time you wish
an RCA engineer will show you how these new RCA equipments
can be used to best advantage for the special needs of your
police or fire department.

S e

5. 60.Watt FM Mobile Transmitter: Similar

ing) : Also, the same chassis unit as #1, but
without cover, and provided with brackets
for mounting in a cabinet-style rack. This is
the type of mounting used in most larger
installations.

8. 250-Watt FM Station Transmitter: Con-
sists of the two chassis shown in £7 (as an
exciter), plus a 260-watt amplifier, mounted
on a similar-type chassis. All assembled in
an attractively styled cabinet rack.

RADIO CORPORATION OF AMERICA

RCA 'VICTOR DIVISION o

Il TQLA fnrn'\prlv ," (‘I

CAMDEN, N. I,
in Coanada, RCA VICTOR COMPANY LIMITED, Montrecl

AnIO-EFLECTRONICS

in attractively styled housing matching the
receiver unit. Makes use of improved phase-
modulator circuits providing better quality
and better stability. Arranged for two-fre-
quency operation, if desired.

V5%

Q. Station Handset and Control Unit: Fur-
nished with the FM Station Transmitters
shown here. The control unit contains a
loudspeaker, plus controls for adjustment
of *“volume” and “squelch.” Also, *‘trans-
mit,” “receive,” and “stand-by” signal
lights.

to #4 in over-all size and appearance, but
provided with additional tube in output
stage, in order to obtain full 60-watt car-
rier. Both transmitters use built-in dyna-
motor supply.

10. Mobile HHandset and Control Unit: Fur-
nished with the FM Mobile transmitters
shown above. The two units can be con-
veniently mounted on the dash in any de-
sired positi Control includes “volume’

“‘squelch. ignal lights indicate “‘trans-
mit"”’ and “stand-by.”

i anidd goZ Foewr CukleZy /
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|
|
!
|
I
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ot
|
|
|
|
|

R L

49




DIREGTORY OF EMERGENCY RADIO STATIONS

Forestry, Fire, Municipal Police, County, State Pofice & Special Emergency, with

MUNICIPAL FIRE STATIONS

CONNECTICUT

City of New Haven Fire Dept 152 Court St
Haven Conn
WMUJ New Haven JC Burlan

DISTRICT OF COLUMBIA

Fire l)ept 4th & Douglas NW HA Friede
W DCS Washington

New

LOUVISIANA
City of \ew Orleans
SKW New Orleans 2 (anal 8t
WBKX New Orleans Fireboat *‘ Deluge*

New Orleans [ireboat ‘‘Samson‘*
MAINE
City of Portland Fire Dept
Me
WDBE Portland OT Sanborn

MASSACHUSETTS

Clty of Boston Fire Dept 59 Fenway Boston Mass
WEY Boston JA McCarron

380 Congress Portland

MICHIGAN

City of Detron Fire Dept 697 Macomb Detroit Mich
Vv Detroit AJ Van Damme

NEW YORK

City of New York Fire Dept Municipal Bldg Cham-
bers & Centre Sts New York NY 'V Fendrick

WNYQ hrookyy
WNYF ork Clty
WIIGH  Staten Island
W2XYT (P)

WASHINGTON

City of Seattle Fire Dept 301 2nd Ave Seattle
KRMO Seuttle

FORESTRY STATIONS

ALABAMA

8Btate of Ala_ Div of Forestry 1dept of Cons 5 N Baln-
bridge St Montgomery Ala (M Goodson
WRBG Chapman Ala

ARKANSAS

State of Ark Forestry Commiasion
No fixed stations WJ Henry

Little Rock Ark

CALIFORNIA
Coum.g of Kern Bakmﬂeld Callt WE Whiting
KRBJ Bakersfleld C

W6XAF Grapevine
eles Co Calif Dept of Forester & Fire Warden
52 N Spring 5t Los Anfeles Calit CW Black
KFR La Canlda
KQ\H Agour:
KRJO Newhall
KRNIL
Salinas Rural Monterey Co
linas Callf
No fixed stations
8an Bernardino Co Calif  Dept of Forester & Fire Warden
3370 Slerra Way San Bernardino Calit H Glllette
San Bernardino
W ‘(EK Strawberry Peak
KQRX Yucalpa

Fire Protection Dist Sa-

KBIA Twenty-Nine Paims
State of Calif Dept of Natural Resources Div of For-
estry 312 Smu Bldg Sacramento Calif WF Koch

F Alm
W6XGK Bex Sm Mountaln
WG6XBT Calistoga
KSFX Carmel
KEUL Felton
KEVA Fortuna
KQWH ]
K SP Holister
KGS8C La Mesa
KGMI  Madera
KQUB Mt Danaher
KEUN apa
KEUZ Nevada City
KEUC  Oskridge
KEUS Oroville
KAIV Perris
KEUX Red Bluft
KALJ acr
KRDT an Francisco
KEUW t Helena
KBZC Red ‘l‘lg
KF8C an Luls Obispo
KBXR ants Rosa
W6XJG Stephenson‘'s Peak
KQWH Susanville
KRDS  Visalia
KBIA Twenty-Nine Palms
KEUJ Willits

CONNECTICUT

8State of Conn_ Park & Forestry Commission Forestry
Dept 165 Capital Ave Iartford Conn Lieut Boas

WSP Glastonbury
WHSO Meriden
WROY Steriing
WROZ Storrs
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Names of Radio Supervisors

In most cases, mobile and portable-
mobile transmitters are not listed
here because they operate under
the same call letters as their main
stations. However, if portable or
portable-mobile transmitters have
call letters of their own, they are
listed. Where names of radio super-
visors do not appear, it is because
no replies have been received to
our repeated requests for this
information.

DELAWARE

State of Delaware Forestry Dept Legislatlve Hall
Dover Del

No fixed stations
FLORIDA

State of Fla Bd of Forestry & Parks PO Dox 1200
Tallah. asseel"‘ltl RL Atkinson

WAGU Lak
WBWY  Munson
WSTD Panama City
WSRM Port 8t Joe
WAGI 8hamrock

R Valrleo
WAGZ De Leon Spga
WANB Dinsmore

National Turpentine & Pulpwood Corp Jacksonville
No fixed stations WW Miller
GEORGIA

Stste of Georgta Dept of Forestry Atlanta Ga
WGSF Brunswick Ga

UnloQ Bag & Paper Corp South Newport Townsend

WEGK Plne Harbor Townsend Ga

MARYLAND
State of Maryland Dept of Forests & Parks State Office
Bldg Annapolls Md DM Parr
MBK  Avalon DM Parr
WMBU  Brandywine .
WME! Burtonsville ‘-
WQW. Church Creek o
WMAY Cub HIll o
M Great Mllls -
wWQ Green Hill o
WMDK  Hollofield »
WMSY HIgh Knob o
WMCR  Hillmeade o
WMBX  Long Hill -
WMCL Laurel -
WMBE Madonna -
WQWB Nassawango *
WQWE  Powellville “
WQWC Quantico -
WQWD  Salisbury -
WRLF 8hilloh o
WMAI Stoney Forest o
WMBQ Welcome o
WMBJ Woodlawn -
MASSACHUSETTS
Town of Easton Flre l)ept 5 Sulllvan Ave North
Easton Mass GR Wood
WLDK North Easv.on Mase
C alth of M Dept of Cons Dlv of

F(])\;«tfy 20 Somerset St Boston Mass

WBMR  And dover
WRML

wQYw Barnstable
WBIO Billerica
WRNB Boston
wQwJg Bourne
wWQWL ‘

K Brimfleld
WCAW  Burlington
WAJP Carlisle
WQYR Carver
w8sva Duxbury
WRKQ Fall River
wQYV Falmouth
wWQYX ‘
WBQY Foxboro
wQYU Hanson
WQWG  Harvard
WQYA Harwich
WBKX  Haverhill
WRKP  Mendon
wQYQ Middleboro
WCAS Monument Beach
WMNR  North Readilng
WRKW  Osterville
WRKU Oxford
WRKR  Petersham
wQys Plymouth
WRGE -
WQWH  Princeton
WRKO Sharon

WBPP Sterling

WBKW Stouzhton
WBGD Stow
WRKV  Wareham
WQWI Westboro
MICHIGAN
Btate of Mlch Dept of Cons Lansing Mich
WBRD E Cornet(
WDAI ledwln
WBQR Baraga .
WDAQ Boyne City o
WSWK Crystal Falls o
WRRC Escanaba o
WDSO Ewen N
WBXA Gladwin o
WBRF Marquette o
WBKZ Mio o
WBQP Newberry "
wiv Roscommo -
WMIC Sault Ste Ma.rle o
WKJK Traverse City o
WBYK Muskegon o
MINNESOTA

Minnesota Forest Service 338 State Office Bldg St
Paul Minn W Oison
No fixed locations

MISSOURI
Missourl (/ons Commission c¢/oState Forester Jefferson
Cit,
{l (P) JH White
KAU M (P) o
KAUH (P) o
KQXP (PM) “

NEW HAMPSHIRE

State of New Hampshire l-orestr{{& Recreation Dept
Sts{,{e Office Bldg  Concord N

KJ Coneord B Cutting
WSRF Franklin N
WLOM Loudon B
WAYI Manchester C Klaubert
WKRH Northwood B Cumnz
WFZW Wolfeboro

NEW JERSEY
State of New Jersey Dept of Cons 1206 Broad Trentou

NJ PW (roze
WQVN Bass Rlver

'QV Batsto

Bearfort
WQ Belle Plaln

Q Blue Anchor

WQVE

Budd Lake
Bu

wQva
wQvp Cedar Bridge O
WGVF Culver Lake
wWQVM Farmingdale

QVQ Lakew:
WBPN Lebanon State Forest
wWQvVUu MeKeetown

WQVM Mispah
wQvo Retreat
WQVK Toma River
WQVA Trenton
wWQVD Unlon Hill
WQVH Windbeam
NEW YORK

8State of New York Cons Dept Albany NY No fixed
locatlons 8J Hydé

NORTH CAROLINA
itste ot Nonh Carolina Depz of Cons & Dev State
Bldg Ralelgh N
LSI-A Hertford
WLSK South Mills

OKLAHOMA

State of Oklahoma DIlv of Forestry Oklahoma Plan-
ng & Resources Bd Capitol Bildg Oklshoma ity
No nxed locations

OREGON
State of Oregon  Dept of Forestry 2600 State St Salem
= Qée W!-lsan{i
O rookings

KQSD Dallas
KQJSs Eugene
KRNI I'orest Grove
KQHN 30ld Beach
KQ8sC Grants Pass
KRNJ ewell
KAMV Kinzua
KoiB Klamath Falls
KRDQ LaGrande

GLM Marshfield
KRDP Medford
KGLK North Fork
KQFP Prineville
KGLP Roseburg
KQH(} alem
KHW Sexton Mt

GLS Sisters
KOIA Tillamook
KRLY Toledo
KQSk Veneta
KOFD Wallowa
KHWR  Wards Butte

PENNSYLVANIA
Commonwealth of Pennsylvania Dept of Forest & Wa-
ters H. burg Pa

FM anp TELEVISION



A. H. Brolly . .. Chief Engineer of
Television Station WBKB, Chicago.

adjusts the grid circuit of the Eimac
304-TL’s in she Class B linear stage
of the video transmitter.

Mr. Brolly calls attention to the Eimac
1000 <T’s in the final stage of the Audio
FM Transmitter which operates at 65.75

megacycles. It is a very stable amplifier

of good cfficiency.

The video transmitter operates at 61.25 megacycles; peak Eimac 152-T'’s are used in the modulated stage and
power output is 4 KW which provides a television service 304-T’s in the first Class B linear amplifier of the video
throughout metropolitan Chicago and reaches suburbs trausmitter,

ont to 35 miles or more.

E. F. Cawthon and W. R. Brock are eperating
the station which has been broadcasting tele-
vision programs with the present equipment
since 1942 and began opevation on a com-
mercial schedule in October, 1943.

Grid modulation is employed at WBKB and a broad band
of frequencies must be passed in all stages following the
modulated amplifier. Multiple-tuned resistance loaded
coupling circuits are used between stages.

Performance, stability, dependability are good reasons
why Eimac tubes are to be found in the key sockets of the
outstanding new developments in Electronics. Balaban &
Katz, owners of television station WBKB of Chicago,
offer potent confirmation of the fact that Eimac tubes are
first choice of leading Electronic Engineers the world over.

FOLLOW THE LEADERS TO

ot®
eat-
v %

n o
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ELECTYRONIC TELESIS—fully illusirated.

Send for a copy now. The Science of g 1ygL-McCULLOUGH, INC.,1032 San Mateo Ave., San Bruno, Calif.

Electronmie itten in simple |, .
Ym“.77’;;’du’/-:’,;:‘;;;:Zf‘;’;:’f::g;’ Plants located atz San Bruno, California and Salt Lake City, Uteh

explaining electranics to the layman. Expart Agents: Frazar & Honsen
No obligation. 301 Clay Street, San Francisca 11, California, U.S. A.

July 1945 — formerly M Rapro-ELEcTRONICS 51



FORESTRY, Continued

WRMYV  Clearfield
WRMT  Emporium
[RT Harrisburg

WJAB Harrisburg

WSXVE Kellogg Mt Fire Tower

WSXVF Knobs Fire Tower

WSXUT Lee Fire Tower

WSXVL Loop Fire Tower

WROE Milroy

WRKM  Mifinburg

WROF ‘etersh

W3XPT Peters Mt

WRMQ Renova

WIYA 8cranton

WSXUN Shaffers Path Fire Tower

WRIA Stroudsburg

WRIB Willlamsport

RHODE ISLAND

8tate of Rhode Island Degt of Agrlculture & Cons OMce
‘s of Forests & Parks State House Providence
E WAWR  Scituate R LC Lelghton

South Dalmm Park Bd (‘ustaer Stnte Pk
AFQ
KAFP

SOUTH DAKOTA

Hermosa SD
Hermosa EL B

ermosa Bl

TEXAS

State of Texas Texas Korest Servlce Div of Forest

Protection Lufkin Texas LJ
KBWP Cushing
KBWR Hyatt
KBWO  Jefferson
KHJF Lufkin
KBWK Newton
VIRGINIA
Commonwealth of Virginia Cons Commission Forest
Service Unlversity Station Charlottesville Va
WETN Deep Creek
WETV Suftolk
WASHINGTON
State of Washington Div of Forestry Olympia Wash

KGM

State of Wisconsin Cons
Madison Wis

Bldg

1) Olympla RM Fuller

WISCONSIN
Commission State Office

No nxed locations

MUNICIPAL POLICE

ALABAMA
Anniston City Hall J Hudson
Blrmlp‘xhnm :il’gy Hall L Kron

Decatur
Dothan 113 8 8t Andrews J Smith
Florence Pollee

Gadsden Hall HD Willlams
Huntsville adlao NH McKay
Mobile 59 St Emanuel HP Black

Montgomery N Perry & Madison
FP Stephens

Northport (PM) Clty Hall J Arendale
Selma Municipal Bldg R Sommerville
Sylacauga Police Hd J8 Towers
Tuscaloosa 2524 7th t HD Bllllmley

ARIZONA

Flagstafl (PM)

Mesa R LaRue

Phoenix 17 8 2nd Ave

(PM) 117 W Goodwin

n
E 5th 8t R LaRue
Tucson OC Mitchell

Winslow City Hall R Murdock

ARKANSAS

Benton (‘Ity (PM)

Blythevll

l-aveuevllle PO Box 42 J 1) Flelds Jr
Fort 8mith City Hall EH Eudy

L] lgi‘e Rock B‘dway & Markham

nning

Montloe-lo Pollee Hd trs DF Polk

North Little Rock 3 aln 8¢
RL Stinnett

Texarkana Munici Bldg EV Hend

CALIFORNIA

Alameda City Hall R Burton
Albany (PM) 805 San Pablo Ave
Althambra 72 Secgpd St L Cowley

Anahelm (PM)
Arcadla wpvg’(heeler 8t A Locher Jr

Azusa Clty Hall H Ziegler
Bakersfleld (PM) City Hall RH Fox
Banning (PM) 4000 Orange St HO Platt

Beaumont (PM) HO Platt
Bell 6326 Plne Ave A Rlzz o
Benicla City Hall W D.

R LaRue

Berk'eley ('l") 2171 \lcl\lnley LF McKlnney
5 . @ 0 %
Beverly Hills 450 N Crescent Dr
FR Gonsett
nrawley

Brea 403 S Pomona Ave G Ellis

Burbank 2715 IX Ollve ES Barber
Burllngame JJ Hartnett
Carmel-hy-the-Sea City Hall
Chleo Polloe Hdqtrs EP Mllbur
Chino (PM)
Chula Vista (PM)
Claremont  (PM)
Coalinga (l-‘reano)

Colton (PM) Sheriff's OMce RC Anderson

C ‘llmpson

d rson
(iN Lewls

204 3
221 W 2nd H Zlegler

SCHEDULE OF DIRECTORIES in FM ano TELEVISION

names of general mona-

States, Conodo ond

includes names of the

JANUARY FEBRUARY MARCH APRIL
All Police ond Emergency Radio Products Directory, FM, AM, and Television Set ond Ports Jobbers,
Stations In the U. S. A.— listing monufacturers of S'oﬂons inthe U.S. A, cnd listing general monagers
includes names of the Ro- quipment, P ts, indudesg & service monagers; ond
dio Supervisors, teriols, and i chief eng Foctory Representotives
CLOSING DATE JAN. § CLOSING DATE FEB. 5 CLOSING DATE MAR. § CLOSING DATE APR, §
MAY JUNE JULY AUGUST
Radio Monufacturers in Roilway Signal Engineers All Police and Emergency Radio Products Directory,
the U. S. A.—includes the on all roads in the United Stations in the U. S. A.— listing monufocturers of

equipment, components,

FM, AM, ond Television
Stations in the U. S. A. and
Conado—indudes general
managers, chief sngineers.
CLOSING DATE SEPT, §

Set and Parts Jobbers,
ksting generol monagers
& service monagers; ond
Factory Representatives
CLOSING DATE OCT. §

Radio Moanufacturers in
the U. S. A.—includes the
names of generol mana.
gers and chief engineers.

CLOSING DATE NOV. §

gers ond chief engineers. Mexico, Rodio Supervisors. moterials, ond supplies.
CLOSING DATE MAY § CLOSING DATE JUNE § CLOSING DATE JULY § CLOSING DATE AUG. §
SEPTEMBER OCTOBER NOVEMBER DECEMBER

Raitway Signal Engineers
on oll roads in the United |
States, Canoda ond
Mexico.

CLOSING DATE DEC, §

Compton WW H
Corona Police d%tl'! Cnm H Platt
8gronnm) G Lewls

Culver uc
Delano 11 Jefferson
E1C entro 703 Mlln St

El Cerrito  (PM)

El Monte H Greenw

El 8egundo 209 W Frankun FE Dine
Elsinore (PM)

Escondido 100 Valley Bivd VW Thompson
FEureka C lt Hall JR McKenzle

Falrtax (P

Fresno PU Box 828 RM Schuler

Fullerton (PM) PoHee Hdqtrs B Whiteman
Gardena C Grove

4010 Duquesne 8t TIC Dunn
WE Whiting

Gllroy
Glendnle 111 N Howu’d K Furry

Grass Vallei (P\lgx 127 E Main 8t B Jenkin
Hemet (PM
Hermosa Bc
Hlllsboroux*l
W H Harrl
Hilisboroug
Hillsborough
Huntington Beac!
Santa Ana Callf

Huntington Park 6400 Pacific Blvd W Hoyt
indlo (PM)

Inglewood O Wick

Kensington Park

1.aguna Beach (PM)

V Thompson

(PM)
(PM) City Hall HM Case
‘Lodl Pollce Hdqtrs PT Nesblt
Long 'I}esch (P) City ‘l_lall F Sq'.om;
o ®) v v

. . .

Los Amzelm (i")()l N Ave 19 F Crowder

Pollce Hdqtrs

(P) .
(P .
(PM)

o2

Sheriff‘s OfMce

o o .
. . .

o o .

Los Banos Pollce Hdatrs

Lyons Peak (‘lan Diego)

L{nwood Clty lall (‘. Martin

Manhattan neach 1400 H'land Av
I Ravich

Martinez (PM) Clity Hall
\larys&l)l‘lie‘PPolloe Hdqtrs M LeBoeuf

Mayw )
Menlo Park (PM) 1098 El Camino Real
W Harrli n

Merced T Margaretic

Mill valley (PM) Polloe Hdqtrs M Lewis
Modesto 614 10th St R Gada

Monrovia 140 E Lime Ave A Locher Jr
Moutebello

Monterey Colton Hall

Monterey Park JW Tufts
Mt Sl. Helena

Nap:
Vatlon.l City 1241 Natlonal Ave K Curtis
Nevada City (PM) 317 Broad 8t CE Holdstead

CE Simpson

Newport Beach (PM) 2011 Court
North Sacramento (PM) 1501 Del Paso
Blvd  EW Lindfel

Oakland (PM) AJ Morganthal

305 N Nevada TH Berg
Ontarto (PM) 2258 Fuclld RC Anderson
Orange (PM) City liall Mr Whiteman
Oxnard 617 A St CD Smit
Pacific Grove Cilty Hnll C Simpeon
Paim Springs HO Plat
Palo Alto 450 Bryant E rasler
Pasadena 142 Artoyo N Pkwy llB Calvert
Perrls (PM) HO Platt

Petaluma Police Dept JA S

Pledmont “1’20 Vista Ave 1 Huds on
Pittsburg

Pomona_

Portervllle

Redlands (PM) 215 N 5th  AO Peterson

Redwood City Police Hdqtrs W Harrington

KRCP Reedley 1752 10th St
kg}:z Richmond 145 Park PI HM Watson
KQJE Riverside (PM) 4089 Orange St R Slaughter
KRP Rosevll!
KRPC Ross (PM) Police Hdqtrs JM Lewis
KESJ Ross (P, "
KNGF  Sacramento 6th & I Sts EW Lindfeldt
KHSC 0 ®)y e o
KSPD . « . .
Sallnas (PM) Pollce Ildqm GC Welght
KQBP Slg h‘: o d & Anse]
KQAC Sanage‘{nardlno (PM) 416 3rd St
KACN  San Buenaventura
KRGK 8an Carlos (PM
KFWL  San Dlexo 801 Market GE Lewis
KGZD San Dlego 801 W Market GE Lewis
KRMQ San Fernando JL Gorin
KGPD  8an Francisco Hall of Justice H Bogardus
KQBL  8an Gabrlel 532 W Mission Dr JW Tufts
KQHV  8an Jaclnto  (PM)
:(Vg)isgw San Jose City Hall H Kirby
KRAW s“ll)JLEh OblsDo (PM) 865 Hlguera
KQDW  San erl
KQDA  San Mateo 215 B 8t M Trinta
KRGX San Mateo (P} 215BSt M Trinta
KSRP San Rafael (P!
KQAK Santa Ana (PM) WE Whitm
KGZO Santa Barbara Clty Hafl llW Brittain
KSBP - .
KGZT Santa Crus City llall WR Kelier
KSMP Santa Marla City H HW Bnttain
{QDF  Santa Monica 1685M n E Cavaness
KRMG Santa Monica (P & PM) 1685 Maln
E Cavaness
KQDG  Santa Roea City Hall ML Bruner
KPSC Sausalito (PM) Bridgeway Blvd M lewls
KQGX Beach (PM
KQFU Slgnal Hill (PM) 2175 Cherry Ave W Farrel!
KQPY  South Gate 8437 Victorla Ave GL Martin
KRBSP 8 Pasadena (PM) 1422 Mtisslon H Calvert
KGI 8 San Franclsco Clty Hall W Harrington
KQCR  Stockton City Hall Moreing Radio Service
}lfi%{)l‘ Torranee 1511 Cravens Ave C Long
WPDA Tulm City Hall O Woods
KQCG Turlock Police Dept R Gada
KQJA Tustin  (PM)
KQKU Upland (PM) Pollce Hdqtrs C Anderson
KGPG Vallejo
KQBQ Visalla O Wood
KWCP Watsonville 231 Union 8t H Harrison
KREQ WgtvvCovlnll (PM) 361 W State H'way
KGHY  Whittler 113 W Balley RL Amsbury
KAGD oodland 300 1st St CD Bouton
KQGZ Yreka Clity (PM) City Hall EW Macavoy
KBQY  Yuba City (PM) 441 S8umner St M LeBoeuf
COLORADO
KQGA Boulder 1921 14th 8t KH C
K Colorado Springs  City Hall JD Boatrlzht
KQHI Denver JR Derby
KGPX Hh th
KIUE Englewood (PM)
KQFV Fort Coilins City Hal 3“
KQXT  Grand Junction 214 S Mh RL ter
KPDG  Greeley CC Hunter
KPLJ La Junta 13 E 3rd St
KPDL  Longmont “h & Klmbark K Cooper
QCX Pueblo Clty Hnll RE Bn.rrnclouxh
KRHY
KESY Sterling 214 Poplar St EG Bee!
KHRI Trinldad (PM) Police Hdqtrs JP Shew
CONNECTICUT
WHNK Bethel (PM) Police qultrs °
WLST Bloomfield (PM) J Sippl
WPFW Brldgepon 398 Fairfield Ave
WKEQ Pollce Hdqtrs C Frazer
wivo Bristol 17 N Mailn CD Muckel
WSRE Danbury 174 \laln 8t 8 Ouva
WQYB  Darten Ilecker A R Bro
WBXC  East Hartford 740 Maln St W Clancy
WBMW Enfleld
WKGF Falrfield 100 Reef Rd C Fraser
(‘-lutonbury (PM) 2367 Maln 8t GC Hall
QLE Greenwich  HJ Robinson
A VA Y Groton (PM) 359 Thames St
BC Chapman
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WHPD
ZJ

W8
WCBH
WKSC

MUNICIPAL POLICE, Continued

liamden Memorial Town Hall TH Brown
llart‘t‘ord 85 Market St HD Taylo

Manchester 66 Center 8t F Barlow
Meriden Police Hdqtrs CD Muckel
Middletown 225 Maln

Milford W River 8t T Parkinson

New Britain 42 Commercial 8t Univ. Radio

Co., Ine,
New Haven (P) 165 Court 8t TH Brown
New London 57 N Bank 8t GJ Morey
orwalk City Hall JF Dorney
Norwleh City Hall TH Brown
Plymouth (PM)
Stamf:

Stratford 2725 Main 8t C Frazer

Stratford 2725 Main St C Frazer
Sufeld Town Hall JR Gould

Torrlnﬂon 106 State St New Haven
TH

rown
Trumbull (PM)
Walilngford R Tuttle
Wawnuwn (PM) WA Parker
2335 Grnnd St E Sulllvnn

terb
Weathera eld (PM
West Hartford 28 8 Main St HQ Starkell

Wut Haven Town Hall FH Brill
port Town Hall W Whitbeck
Wllllmn.ntlc l-.P Balcom
Town Hall JH Sipple

Wi ndsor
Winsf &’8

DELAWARE

Dover
Miiford City Hall H Silverrisen
Wllmllgton Pollce Bureau 10th & King
ML Dull
Wilmington . . .
DISTRICT OF COLUMBIA
District of Columbla 750 Park Rd
FM Beall
See Lorton Va
FLORIDA
Bellealr (PM) Pollce Hdqtrs EE Heerdt
Bradenton
Clearwnmr (PM) 100 N Garden
ver
Da %m Bmh Marlon & Magnoila Ave

Dunedin 7PM) R Weaver

Fort Lauderdale

Fort Myera Polloe lldqlra

Fort Pler

(_-nlnesvllle (‘n{ Hall OR Gano

Hallandale (PM) L Person

Holly Hili (PM) 1061 Ridgewood
WR Blllingsiey

Hollyw L

Jacksonville Beach 316 8 1st EW Conne!l
Lakeland 121 N Mass Av BE A

Lake Worth Heglund & Curl

Miaml (P) Lleut Ben Demby

Miami

(P)
Miaml Beach 100 Meridian Ave GC Bate
Ocala FJ Cipra;
Orlando FJ Sac
Ormond Mr Grogan

Palm Beach Town Hall Curl & Hegland

Panama (‘ity Luverne Ave & 4th C'H Beach
Pensacola & Jefferson B Mead
St Augustine

St Petersburg 333 1st Ave S HD Ilirshberg
Sanford 300 N Park Ave RG Wllliams
Sarasota JE Grant

Tallahassee

Tampa Florida Ave & Jackson DC Balley

West Palm Beach City Hall ME curl
Winter Haven City Hall M Row

GEORGIA

(PM) CM Kinnett

101 Lee St JN Worthy
175 Decatur SE JC Fleming
104 9th St SL Price

Albany

Augusta
Brunswick
Columbua

Gainesville Police Hdatrs CM Calileott
LaGrange Police Hdqtrs JM MeKay
Macon

Rome 601 Broad St
Savannah Police Hdqtra
Thomasville J Poole
Valdosta JW Stewart
Wayeross

TERRITORY OF HAWALl
Honglulu

.- [43)
Honolulu (P)

IDAHO

Bolse 118 N 8th St E Fren h
Idaho Falls _Police Dept ( b
Lewiston (PM) Clity Hall Hh Stelner

WDRT
WSKR

WQIN
WRIX

“J“
wCeEy

wQXJ
wm\n-
ws

T
WAMI

Nampa Police Hdqtrs FE Hurt
Pocatello 239 E Lewis JE Mitchell
Twin Falls

ILLINOIS

Alton 10l E 3rd 8t B Ru,
Arlington Helghts (PM)

Aurora 15 Fox 8t F Sch

Banonvllle Pl\
Batavla

ford
Belleville

yle
L Melka
uster

W Hampson

k

103 S Hllnois LE Dechant

Berwin 6700 W 26th 8t W Ponshe

Bloomington JW Farnsworth

Broadview (PM) 16th Ave & Rooseveit
L Dutton

Calro Police Hdgtra RM Montgomery

Calumet Clty 204 Pulask! Rd

(,nnuget Park (PM) 12409 8 Throop
131

Canton A Carnahan

Centralla E Vaughn

Champalgn 102 N Nell St J Wainscott
Chl'c'ngo 1i21 8 S__tnte S5t FW Mcl:.auxhlln

o 425 E 14th St .

Chicago 4800 Wabash

Chieago Heights 16()0 Haisted 5t G Hahn
Cleero 4932 W 25th P1  J Spevacek
Colllnsville 100 W Church 8t L DeChant
Banville

Decatur

Des Plaines

Dolton (PM) G Gless

Downers Grove GA Ralston

East Peorla (PM)

East St Lnul.s 111 N Main St B Ruyle
ngl AC Kadow

Elmhurst ns Schiller © Johns

Elmwood Park 11 Elmwood P'way
JH Dodman

Evanston Pollce Hdqtrs

Evergreen Park (PM)

Flossmore (

Forest Park Desplal

Franklin Pnrk (PM)
JH Dodman

Galesburg 155 8 Cherry 8t WC Day
(.lencoe 675 Vernon Ave AC Kadow
Glen Ellyn (PM) 498 Penn Av CP Fettwels
Glenview 965 Pine St I Melka

Granite City

Harrisb

urf J T
Harvey 156 E 54 8t CV Corliss
Illghland Park 131 8 St Johns Ave R Rolf
Hinsdale 23 E lIst St OG Johns
Homewood 6700 S Archer Argo Ill

N Biorn

Homewood (P{ . o
Jollet 76 N Jollet St W Bowdre
Kenllworth
La Grange 27 W Calendar Ave
RV Dondanvllie
LaGrange Park  RU Dondanvilla
Lake Forest 665 Forest Ave R Rolf
Lansing (PM) 3404 Lake E VanLaningham
LaSalle City Bldg
Lawrenceville 601 1ith
Libertyville (PM) 116 W Cook Ave
HF Quandt

Lincoln Clty Hall JI) Farnsworth
Lincoinwood (PM) 6918 N Keeler Ave
EG Melka

(PM) 7801 W Ogden Av L Dutton
Madison 1529 3rd 8t WF Guennewig
Mnrlon 100 Public Sq EW Baumeyer

arwood A Rizzlo
\Ildlothlm (PM) 3822 W 147th St
FC Fuller
Moline Pollce Hdqtrs R Anderson
Monmouth A ¢
8531 Cailie Ave

arnahal
Morton Grove (PM)
EG Melka

Mt. Vernon 1100 Maln 8t AH Featherstun

Mundeleln (PM) Hawley St JJ Shields

Nameoki W Guennewig

Naperville

N ormal 128 E Beaufort 8t JD Farnsworth

() . ncago( PM) 1815 Sheridan Rd HF Quandt
8

(PM
Oak l’ark Eueclld & Lake 8t VL Watson

9400 S Kedzle Ave

fnes Ave AR Hess
3113 Atlantic St

Lyons

O
-4

Oglesby (PM) 128 W Walnut St
Ottawa 105 Lincoln PI RM Nicholson
Park Ridge

Pekln 400 Margaret St K Patterson
Peorta (P}

Peorla H w (PM)

Peru 1 4th St

Quiney 301 Hampshire St W Lindsay
Riverdale (PM) Police Hdqtrs (,l-' Fuller
River forest(P;SIO Central Ave WK Ingle

River Grove (PM) J Dodman
Riverside LI Dutton

Rockford 410 Walnut 8t LS Ward
Rock 1slund _ 316 16th St R Anderson
Skokie 5127 Oakton £t E Melka
South Beloit (PM)

Spri 17 E Jeft VO Leh
Streatur  Police Hdatrs  RM Nicholson
8t Charles  (PM)

Urbana J Walnseott

Vllln Park 20 S Ardmore Ave O Johns
Waukegan l‘l Madison D Duncan

(PM)
W Chicago (PM) 132 Main C Fettwels
Western Springs %14 Hilgrove Ave

RV Dondanville
Wesley St CP Fettwels
odman

Wheaton 300 W W
Wilmette Village Hall J D«

Winnetka 510 Green Bay Rd l~:(: Melka
INDIANA
Alexandrla 123 N Wayne A Titus
Anderson
Auburn  City Hall MJ Hull
Bedtor(l J Nolon

Bloomlngton
Blufton 128 E Market H Noonan

WPEK
KNGP
KNGO
KI{BM

WsSAH

WALR
WITM
wWLBM
WLDU

(PM) MJ Hull

Connersville Pollce Hdqtrs W8 Moore
Crawfordsville City Hall F Burkhardt

E Chlcago 4525 lndllnnpoll.s Blvd JL Stull

Fast Chlca?’o (P)

Elkh 3 E Franklin 8t WW Wlegner
'wood Main 8t J Lowder

Evmlee 200 8E 2nd 8t ND Covert

Fort Wayne (P) CN Hoemlg

Frankfort 16 N Main 8t llR lwum
Gary Police IDept V Christm.

Goshen (PM)
Hun.l‘nond City Hall G Maynard

Columbia Clty
Columbus

Huntlington
Indianapolls Bat
Indianapolls (P) RL Ba
Ee (PM) City Hall BC Nolan
Kokomo Police Hdqtrs

Lafayette 6th & Columbila HC Garba
La Porte 803 Indlana Ave R Wuletich

..,ocunlpon Clty Bldg R Barnes
Marion B Welch

Clty Pnllee Hdqtrs V (‘hmtmun
ishawaka 204 E 1st St LH Wert
Mt Vernon 530 Main 8t NG Covert

J Pritchard
New Castle Pollce Hdqtrs W Reynolds
Noblesville 838 Maple Ave
Peru J Hull

Richmond 5N 5th St R McDonald
Richmond P)

Shelbyville 44 W Washington M Fisher
South Bend 222 N Main St I Wert

Terre Haute 17 Harding Ave FS Casteel
Valparaiso (‘Ilg Hall Lohr
Vincennes 21 8 4th 8t E Robb

Wabash Pollce Dept LW Keller

Warsaw (P\ ‘2
W Lafayette (PM) N W & North H Garba

Whiting 1600 Fischrufft Ave W Wehmeyer

IOWA

Ames City Hall
Burlington AG Kline
Cedar Raplds (Portable)
Cedar Rapids

“‘Clinton Clly Hall R Johnso

Councll Biufls (PM) Pollce l)em € Galnes
Dnvenpon. 216-230 W _Fourth il
Des M E Ist & Court Ave LE Olney

nubugue Pollce Dept J1 Oster!
Fort Dodge 813 1st Ave S DG blnclllr

Fort Madison

Iowa City 258 Linn St SJ E
Marshalitown Polloe Depl GR Sutton
Mason City RE Saw.

Oskaloosa M Mc(-lothlln

Ottumwa M McGlot

Sloux City 116 6th s: RL Beck
Waterloo 619 Lafayet

KANSAS

Atchison 515 Kansas Ave CH Lyman

Chanute Police Dept

Coffeyvilie City Hall M Hawk!ns

Dodge City Fourth & Sfruce R Hiekman

Eldorado 101 N Vine Graham

Emporia 103 E 5th 8¢ HR Kinkald

Garden Cléy Police Dept RW Snyder
en

18 B East DG Baumhart
Iola 1193 W Madison H Gardner

Kansas City Cll)t)i[l{au J Wit
L-wrenee 745 Vermont St C Bllesne

Wort|
.vllnhuun 112 N 3rd 8t
Parsons 18193 Washington St L Stafford
Pittsb 4th & Plne 8ts LS Stafford
3alina  6th & Ash TL Bayne
Topeka 204 W 5th 8t EN Johnston
Wiehita 115 E Willlams HO Byers

KENTUCKY

Anchorage (PM)
Ashland City Bldg VN Reese
Bowling Green Police Dept J Gerard

Covington 3rd & Court J Dickerson
Hazard
Henderson 238 ist 8t R Davidson

Hopkinsville 500 S Main St W Roper
Lexington
Louisville W Lane

Madisonville ND Covert

Maysville 223 Court St H Stone
Owensboro 325 8t Ann L. Goodaker

Padueah 4th & Kentucky TW Clark
Shively (PM)

LOUISIANA

Alexandria (Parish) Sheriff's Dept

MN SRandefur
Alexandria 518 Lee 8t MN Sandefur
Baton Rouge Police Dept F Bowers
Bogalusa Arkansas & Me hls A Gatlin
E Baton Rouge Parish
Houma (Parish) Wood & Russell Sts
Lake Charles  Clt, llall AP Kay

Monroe (,l!y Hall llh Grimeh
New Iberia 110 W Maln St

New Orleans 2700 Tulane Ave MB O'Nell
Shreveport 801 C mckett St AF Wingate

S8hreveport (P) "
St. Martinville Clty Hall

MAINE

Auburn 45 Spring 8t F Perkins
Augusta 1 Cony St

Bangor Police Dept JH Wibby

Bath Police Dept C Shaw

Houlton Water St E Trumpfeller
Lewiston City Bldg FM Perkins
Portland 132 Federal St TJ Barry
Presque Isle 5 Church 8t LE Hughes

TJ Lovas
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THIS button, soon to be worn by
thirteen million men and women—
honorably discharged members of
the Armed Forces of the United
States—is a symbol of honor, an
insignia of respect.

Wherever it is worn, it eloquently
proclaims a victorious fight for
Country and principles. Itis indeed
the chevron of service—the reward
for a job done well.

.%m'aébés 70 @ew;yn and in’&naﬁcﬁﬂw o/ lecoeeslee gqu%mwnl

JENSEN RADIO MANUFACTURING COMPANY « 6601 SOUTH LARAMIE AVENUE, CHICAGO 38,ILLINOIS
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ENGINEERED
INSULATORS %

Johnson Radio Engineers have been specialists in
insulator design for radio frequencies for almost a
quarter of a century. Shapes to provide strength
for strains and stresses — reinforced mounting holes
and carefully designed mountings — high internal
resistance to radio frequency voltage — long leakage
path — careful treatment to present a surface that

will not collect dirt and foreign matter — quality

ok fon catalog 968-T

hardware, not punched nuts and poorly formed parts
— materials selected for their radio frequency
characteristics, not the ordinary variety of ceramics.
To Johnson Engineers an insulator is a piece of
radio apparatus and given the same careful attention
in design and production. As a result you can't buy
a better insulator than Johnson. Your radio-electronics

parts jobber stocks Johnson insulators.

a éamoas name in Radio
COMPANY

F. JOHNSON

WASECA -

MINNESOTA

FM axp TELEvIsION



wMQT
WMHB

WCAD
WIYE

WAMD
WPFH

MUNICIPAL POLICE, Continued

Saco TJ Perry |

S8anford 213 Main 8t T Barry

South Portland 25 Cottage St K Woodbury

Waterville Police Dept R Parker
MARYLAND

Annapolls Gloucester 3t GW Rawlings

Baltim
Cumberland Public Safety 3ldg AE Burke

Frederick City Hail IL Hankey
Greenbelt (PM) L Mackall
Hagerstown Clty Hall GW Mcintire
Hyansvﬂle H)

allsbury Clty all MT Bohler

MASSACHUSETTS

Acton (PM)
Agawam (PM)
Andover Hinkle;
Arlington 7(,antra 8t CScannell
Athol 208 E: St WJ Cal
Attleboro Wall St L Jaquilla
Auburn_ (PM

Barre Police Dept JH Higglos
Belmont Concord Ave R Anderson
Beverly 191 Cabot 8t RF Anderson

Boston 154 Berkeley Lt AH Vickerson
Boclgn (l:‘.) o

:' (MDg) {P) %g)Sorp.nrset DJ McFarlane
. v .“

{
Braintree Police Dept ER Myrbeck
Brockton 30 E Elm St CO Nowell

Br: 330 W 8t A Chariton
Cambridge 7 Western Ave EF Tlerney

Chelmsford (PM) Police Dept
RJ Hulslander
Chelsea 19 Park 8t JF Porter

Chicopee Police Dept WG Patterson
Clinton
Cohasset EA Edwards

Danvers 7 School St FA Stacey
Dartmouth Pollre Dept J Medelros

Dedham B Rowe
Duxbury (PM)
Everett J P

Falrhaven 3! Wllllam St ET Parker
Fall River 158 Bedford 8t WS Glblin
Fitchburg 20 Elm St CR Rawson
Ffoxboro Rockhill St G Brown
Gardner 115 Pleasant 88 MW Preston
Gloucester 10 Duncan 8t G Keefe

Greenfield Police Dept L Wheeler
Haverhill Court 8t DP Mahoney
Hingham Lincoln St A Sylveater
Holyoke 206 Maple St A Senay
Hudson Main 8t JT Connington
Hull Police Dept A Sylvester

JP Dufty
Ipswich Elm St FA Stacey

ingston (P

Lawrence 18 Lawrence St R Anderson

Leominster \Vut St (,W Hardy
Lexington 1625 Mass RF Amlerson
,,lneoln (P\l) 20 Wllllams 8t Al King
meadow AD King
L.owell Market St HA Morrison
Lynn 18 Sutton St ED Callahan
Lynfleld Summer St RF Anderson
Malden 15 Mlddlesex ﬂt Jl-‘ Porter
Manchester_ RI* Anders
Mansfleld Police Dept AJ Nielsen

Marblehead RF Anderson
arshfield PLI')
Medford 80 l;\lliln St JA Maclnnls

62
Methuen H Fieldho
MDC) DJ McFarlane .
6 Central Ave M Welch
N’atlck 2 Park 8t
Needham 99 School St M Rowe
New Bedford 25 Spring St W Soboskl

Newburyport 4 Green 8t PD Tribou
Nev"y%%n (P} 1321 Washington

Hartto;
Newton (P) 1321 Washington WW Hartford
North Adams State St L Lavendol
North Andover _Police
Northampton Police Dew AC Egan
Norwood Nahatan St H Sullivan
Pembroke

(PM)
Phillipston _ J Harrlogton
Plttsfield 39 Allen St RF Coakley

Plymouth Police Dept E Grady

Quincy 442 Southern Artery .IP Dufty
Reading Pleasant St RF Anderson
Revere Police Dept T Tranfaglla
Rockport 37 Broadway W Milis
3alem 17 Central 8t FA Stacey

8alisbury _ Pol pt

S8augus 7 Taylor 8t RF Anderson

Scituate I-‘Im h Rd AF Sylvester
Sharon GC W

8hrewsbury 12 Chure

Somerville 67 Union ‘Xq JA MacInnis
Southborough U Brauit
Southbridge Police Dept

fleld
R _Anderron

JW Flood

Tewksbury Police Dept CL Barker
Wakefeld _Police Dept
Walpole Police Dept
Waltham Town Hall RF Anderson
Ware H Rich

C
ereham Town Hall TW Coakley
Watertow! Cross 8¢ MT Rowe
Webeter . 39 m

Wellesley 49 C ureh 8t MT Rowe
w M

Westford M)
Weston Police Dept J8 Viles

WQMT
wQTD
VVJ UG

Westport - Main Rd JE Harrington
West Sprlnz?eld (PM) G Dorsam

Westwood

Weymouth 1393 Pleasant St
Winchendon MW Preston

Wilmington (PM)

‘Winchester

Woburn 10 Common 8t A Stockellburg
Worcester Pollce Dept F ®riscoll

MICHIGAN

Allen Park  (PM) W Runkle

Alpena City Hall LA Pusel

Ann Arbor Huron & Hfth CR Nevins
Battle Creek

{(PM
o (PM
Bay C“¥l (‘lty Hall FE 8|
Benton arbor {(PM) Clty Hnll E Zlek
Berkley

Birmlngham City Hall HH Rash
Bloomfield Hills E Lonx Lake Rd E Goc
Cos{,er Line (Warren Twp) 22901 ‘\iemphls

Van Dyki Mo
Cenul:&Llne (PM) 7550 10 ‘\ﬂ Rd

Clawso(l;l (P\I) 35 W Clawson Rd
Dearbo
De”olt 1300 Beaublen EC Denstaedt

East Detrolt (PM) 16083 Nine Mlle Rd
D Morrison

Ecorse Police Hdqtre A Gillman
Escanaba 1158 11th St G Drosick
Ferndale (PM) E Gocha

Flint 615 Beach 8t G Jewett

Grand Haven Police Dept H VanderWal
Grand Rapids 35 Crescent 8t NR Sellon

Grosse Pointe L Cartier
Grosse Pointe

Hamtramck 8521 Jos Campau Ave

SA Jerzykowskl

azel Park (PM)

{ighland Park 23 Gerald Av  DF Weston
folland 63 West 8tk H Vander Wall
untington Woods (PM) 12775 W 11 M}
Rd E Gocha

ackson
Kalamazoo
Lansing City }‘lall

!ﬁ'!"!‘:

)

146 E Water St JA MacGregor
g “'!)Ile

Lincoln Park Police 1rept

Marquette 210 Washington St G Brozek
Marysville (I’M) 29 llumn Blvd L Conant
ason (Lnnslng) C Wolfe

1 715 ﬂherldan Rd M Lund
Midland 202 Ashman LW Burd

Monroe
Mount Clemens (P3{) DO Morrison
on Walton « JeTerson

Musk
FE nhol
Muskuzon llelnht.s (PM) FE ( astenholz
New Haven (PM) 2900 Maln S
HR Shampine

Niles Police Dept
Osk Park (PM)

Owosso Municipal Bldg K Fortman
Parchment (PM) 146 E Water JA MacGregor
Pleasant Ridge (PM) 23646 Woodward

E Bocha
Pontlac 8 N Perry E Gocl

Port Huron City lI L Conam
River Rouke R How
Roseville 27700 Gr\tlot D Morrison

Royal Oak %0? Wlulams St GF qupnt

Royal Oak Twp (Pr» 1) "
Saglnaw 13158 RM hester
8t. Clair Shores ( M)

8t. Joseph (PM) Police Dept E Zick
Sault Ste. Marle Clty Hall E Kaari
Traverse City 118 Cass 8t JV Ealy
Wyandotte 3505 Biddle Ave C Wesser
Ypsilanti

on

MINNESOTA

Austin Ma le & Chatham H Ferrls
City Hall T Templeton
Cloquet City Hall RO Elmgren
Dututh Cll’ty Hall  AA Jarvl

Faribault M Washa & J Houts
Hlbbing H Sehroeder & H Jackson
f\d/lankato J Houts

inneapolis
Red Wing Clty Hall LL Dosdall
Rochester Hall B Hagaman

8t, Cloud Pol ce I'ept R Mitschen
8t. Paut Grand Ave L Ginther
South St. Paul (PM)
Virginla City Hall E Begley
Winona WA Haeussinger

MISS|SS|PP|

Blloxl Police Dept. K
Greenvllla 222 Maln St N Rankin

Greenwood OWa!
Oullpon 1510 24 Ave D Murphy

Hattiesb
Jackson M Ellington
Nau:hel Police Dept WT Oollon

Vieksburg City Hall FL Ford

MISSOURI

Cn}pe Girard 538 Ind

L Schnelder

Columbia Seventh & Walnut HW Duncan
Hannibal 201 8 “hl?;n B Bchenke

Joplin City Kall RP Meek

Kansas Cit. 1125 Locust 8¢ R DeShaffon
Ladue 9345 Clayton Rd P Klilby

8¢, Charles 101 8 Maln P Kllby
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WLSH

8t. Joseph 710 8 Ninth 8t
8t. Louis 12 & Clark JII Teeter

Sedaila 2nd & Osage 8t G Curnutt
Springfield 214 8 Market E Maxey

MONTANA

Anaconda 401 E Comm W Derzay
Billings 224 N 27th 8t - LE Grube
Bozeman 326 E Maln 8t E Neath
Butte 24 E B'dway WI Whipple
Great Falls 425 2nd Ave VA Dolva
Helena Civic Center GF Pfelffer
alis) Clty Hall D Gorman
Miles Clty 19 8 8th 8t I Elliot

NEBRASKA

Grand Island City Hall WA Barrett
H 104 N Burlington C Py
Lincoin 323 N 108t JT Carrol ll

127 N 4th 8t F Wl;eldellllsblch

Scottsbluff EA Gullliams
South Sjoux City (PM)

NEVADA

Las Vegas 120 N2 8t RO Dow
Reno 41 E 1st St NA Sowle
Sparks Police Hdqtrs NA Sowle

NEW HAMPSHIRE

Claremont  Court House B Cumnx
Concord 3 Warren 8t H Bea

Dover B Cutting

Keene 11 Washington St J L Regan
Laconia 68 Pleasant St ul ln%‘
Manchester 351 Chestnut St JA Wheeler
Nashua 229 Maln 8t J Wheeler
Portamouth

Rochester Wakefield 8t B Cutting

NEW JERSEY

Alplne (PM) Pollce Hqts P Welland
Interstate Park Police

Asbury Park 646 \lanlsonmve CW Rogers

Atlantle City D. Homar

Atlantic Highlands (PM) 106 First Ave
R Johnson

Audubon (ak & Atlantic Ave E Schnelder
Bayonne 268t& AveC VJ Doyl

Belleville
Belmar 8th Ave& ESt R Johnson
Bergenfield 198 N Washington JS O'Nefl
Bloomfileld
Bloomingdale (PM)

3ogota 375 Larch Ave JS O \'eill
Boonton 713 Main St

HM War;
Bound Brook 226 Hamllton St TJ Cain
BRradley Beach 701 Maln

Brielie (PM) Boro Hall
Brigantine

Budd Lake (Mt. Ollve} Rte6 HM Warner

urlington

Butler (PM) Relleview Ave HM Warner
Camden Clt{' Hall  JA Howell

Camden (P) -
Carlstadt (PM)
Cedar Grove Pollce Dept 8 O'Nelll
gllgslde ark

Closter Boro Hall
Collingswood 26 W Collings Ave E

R Johnson

Cranford 114 No Union F Linder
Cresskill (PM
eal Durant J Wallace

Dover 37 N Sussex 8t WW Kna

Dumont 42 Park Ave JW ‘\nddleton
Cast Hanover (PM) unt

cast Orange 61 N Munn Ave TO Laird
Eatontown (PM)

Zdgewater 916 River Rd S O'Nelll

Ellnbeth 35-39 Morrell 8t F Weck
PM) Linwood Ave S O'Nelll

(
Englewood Pollice Dept  JH Bellingham
~nglewood Cliffs ™M
n M) RJ Johnson
Swil (PM‘)
air Lawn 10-01 Gardner Rd _JS O‘Nelll
Fanwood (PM) 131 Watson Rd F Linder
Florham Park (PM) Rlidgedale Ave WW
Knapp
Fords
Fort Lee J Midleton
Freehold (PM) P Coyne
Garfield
Garwood (P\I) F Linder
H 24 Mercer 8t JS O*'Nelll
Haddon (PM) Police Dept FE Schnelder
H fleld Boro Hall C Brokaw
Hurnn Helghts 608 Station Ave RCA

len
Haled (PM
Hamllton Twp (P‘\l) Harrison Av CL Allen

Haﬁl(ﬁrer;l‘wp {PM) Whippany NJ H'way 10

H?sbroucklﬂelghm 248 Hamlilton Ave
Hawthorne R Vandervalk

Highland Park Pollece Dept JL Potter
Hillslde

Hoboken Pollce Dept G Baumann
Hohokus (PM)

Irvington 22 Washington Ave
Jersex‘(‘lt{P) 769 Montgomery E Arnold

l]gea.m);t 404 Kearny Ave W Green
e

Lakewood Police Dept E Thelbault
Lawrenee PM)

nia  JS O'Nell

l nden Police Dept W Green

L ttle Falls Stevens Ave H Warnel

Little S8liver (PM) Boro Hall RS Johnson
Livingston 62 8 Livingston Ave RH Hunt
Long Branch 344 Broadway R Johnson
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MUNICIPAL POLICE, Continued

Longport
L.ower Penns Neck (PM)
;‘yndl:‘\)lrst Municipal Bldg JS O'Nefll
»hhwsh Twp
Man: (PM)
wnnvﬂe JJ Jasinskl
Margate €ity City Hall F Kearns
Matawan (PM)
Mataway Twp (PM)
Maywood 14 Park Ave JS O'Nelll
Metuchen Main & Middlesex Av F Linder
Ml_gd(l:e:lex (PM) Garden Pl & Bound Brook
n
Mlddletown (PM) Police Dept RJ John-
Ml bum 375 Millburn Ave AW Currey
Miilville 8 High St
Montcialr (PM) 51 Valley Rd HM Warner
Montville (PM) Police Hqtrs HM Wuner
Moorestown 40 E Main 8t R Barring
Morristown 110 South 8t T Lalrd
Mountaloside (PM) F Linder
Mount Holly 21 Washington 8t Barrington
Radlo Serv
Neptune 137 8 Mlln 8t RJ Reynolds
Neptune City (PM )
Newark J
Ve}v; l?runslﬂck Rear 78 Bayard St FA
New lltord 249 Center 8t HI. Jordon
North Arling!
North Berg
North Huedon (PM) 8 O'Nell
North Plalnfield 255 Somerset 8t MJ Kane
Nutley
Osakland (PM)
Olklyn (PM) Police Dept RCA
Ocean City 9th St & Asbury Ave F Kearns
QOceanport (PM) Main 8t R Johnson
Oradell
Orange (PM) City Hall T Laird
Palisades Park (PM) Broad Av J Middieton
Paramus (PM) 8 O'Nell
Passalc
Paterson 111 Washington 8t 8 O‘Nellt
Pennsauken 6512 Wyn am Rd R Barrington
Penns Grove State& W Maln WH Atkinson
‘D%uunnml)’th(l;vM) Pompton Tpk Pompton
Perth Amboy 56 Flyeue 8t WW Knapp
Phillipsburg
8 N B'dway W Atkinson
Pialnfield Cleveland Ave F Linder
Pleasantville 14 N Ist WH Atkinson
Point Pleasant (PM)
Pompton Lakes 25 Lenox Ave Chiet WF
Charles
Princeton 50 Stockton 8t R Applegate
Princeton Twp (PM
Prospect Park  (PM)
Rahway 1470 Campbell 8t F Knapp
Raritan
l_odBlnk 51 M h 8t RS Joh
Park 232 Maln 8t J8S O'Nelll
dgewood Police Dept 8 O‘Nelil
Ringwood (PM)
River Edge (PM) 705 Kinderkamack Rd
8 O*'Nell
Roselle
Roselle Park 139 Chestnut 8t WW Knapp
Rumson R Johnson & JE Ward
Rutherford O'Nell
8addle River (PM)
alem Market St R Rosen Co Philadelphia
Scotch Plains F Linder
Sea Gln (PM)
Secac Paterson Plank Rd A Temple
‘mmervllle 41 N Brldze 8t J McCoo
3outh Belmar (PM) F 8t & Redmond Ave
R Johnson
Boro of 8 Bound Brook (PM)
gouth P_}nlnﬂel
Sprlnzﬂeld Police Dept WW Kna
Spring Lake 311 Wash Ave RS Johnaon
° Summit Police Dept F Linder
Teaneck
Teaneck %V
Tenafly nfton 8t 8 O‘'Netll
Totowa (PM) ice Hdqtrs 8 O‘Nell
Trenton hmeery ane LF Neese
Unilon 981 élldwell Ave WW Knapp
Unlon City
-Penn’ s—Neck (PM) Carney's Pt NJ
Ls ith
Ventnor City Cambridge & Atlantic
‘W Atkinson
Ventnor City (P) .
Ventnor Cit o
Verona oo& Bloomfield Ave HM Warner
Wanaque (PM) Ringwood Ave
gnchum (PM)
Weehawken 400 Park Ave J Middleton
West Caldwell (PM) 3 Falrfleld Ave
R Hunt
Westfield 121 Prospect St Sgt Wragg
West Long Branch (PM)
West Milford (PM)
West New York
w”la'n Orange (PM) Police Dept AA Chris-
West Orange (PM) Police Dept
West Paterson (PM)
Westwood
Wildwood F Kearus
Woodbridge
Woodbury 33 Delaware St R Rosen Co
Phila
NEW MEXICO
Albuquerque
Clovis
Rosawell Police Dept
Santa Fe T Gonzales

NEW YORK

Alban;
Amltyvﬂle P_ollee Dept

Amsterdam 2 Locust Ave GH Wells
Arcade PM

Auburn arket 8t HJ House
Babylon

Batavla
Bear Mountain Police Hdqtrs S O*‘Nelll
Blngh‘,mmon 18 H‘n.wley 8t HW“Squlres

Briarcliff Manor (PM
Bronxville 200 Pondified R
Churc}l; ?I Franklin su J Buchanan

New Castle)
PM) Nanuet NY

ott
Comlng Police Dept J ‘\dulllgnn
Cortiand 23 Court 8t J
Eastchester Police Dept
East Hampton (PM)

Eimira J Mulligan

Endicott Police Dept CJ Y

Floral Park 9 Floral Bivd S Flemlnz

Freeport 40 N Ave

Fuiton 67 B First _F Ma d

Gu'den Clty llO 7th St E Ruth

Geneva Police Dept AC Hausmann

Glen Cove

Grand View on Hudson (PM) 118 Rlver Rd
GP Cline

Greenburgh

Harrison
Haverstraw  (PM)

Hemrsv.ead 10 N Franklin 8t E Ruth

Herkimer
Hiliburn (PM) Police Dept H Wanamaker
Hornell 110 B‘dway F Clark

Huntington 219 Main 8t AW Biggs

Ithaca WC Simmers

Jamestown 210 E 3rd 8t RN Johnson

Roblnaon

Johnson City (PM)
Klngston Police Dept
LLake Success
Larchmont Municipal Bldg WT Keresey
N o B(l\iilmu'oneck) 11 Edgewood
of

Ave vin

Lindenhurst (PM) Babylon Town Hali

) T L DR LY
. P) . .

P)
Mahopac ((,Ar 9)
Mlmuonock 169 Mt. Pleasant Ave

J Porkorn;

Masasena Pollee Dept CF Rud
Middietown Pollce DeB: EH ock
Mount Vernon Pollce pt M l Sllverst,eln
Newburgh 81 B'dway TH Bro
New Rochelle 23 Lawton St JP Doeze
NewYork (la’) 240 Center 8¢t FA Burns

. P .
C (P) .

. [4) -

Nluu"‘a Falls

)
“ ®

(P)
“ ®
5 B
i B
“ ]
“ (P)
“ ®

Nlagara Falls

: (P)
:‘ (P)
N [¢ 9]
(P)
(PM)
Nonh nm Bodner Radlo Ine Tuckahoe
N Tarrytown 28 Beekman Av J Livingston
North Tonawanda Poiice Dept J Hewitt

Nyack

Otean

Oneida 169 Phelps St R Reynolds

Oneonu 238-242 Maln St R Bates
an;i own (PM

Ou n¢ Munlclgu Bldg Jasper Livingston

-‘nch e (Brook

en)
926 Centrll Ave J Doherty
Pelhnam (P & PM) 195 Sparks Ave CcJ
Bodnar Co

Pelham (PM)
)
Pelham Manor 4 Penfield Pl
. (PM) **

Plermont Pollce Dept
Plattsburgh City Hall J Vrindten
Port Chester 346-350 N Main HR Bteven-

son
Port Jefferson
Port Jervis 21 Sussex St LC Kadel
Port Washington Police Dept
Pogx}v:‘l_(loepsle Littie Washlngton 8t

195 Sparks Ave CJ Bodnar
JW Lyon

Ramapo
WR l

Roches
Rome Clty Hall G Evans
Rye 25 Third 8t V Burke
nlllmlncl
ands P
.scmdlle JJ Shw

dy 301 Cllnton S8t GH Wells
Sloatsburg _(PM)
Smithtown Branch Pollce Dept

(PM) Pollce Dept
Dermot!

8outh Ne'

Spﬁ:g llley (PM) Police Dept W Mo-
rmo

Suffern (P‘\d) W McDerm:

Tyucuu 2306 Grant Blvd RWood
town 54 Maln 8t

Tro

Tuckahoe

Upper Nyac!

Utica 3¥5 Oriskauy 8t W FL Peterson
Warsaw

Watertown Clty Hall J Lewis

Waterviiet

White Plalns 255 Maln St E Cunningham
Williamsville (Amherst)

Yonkers Wells & Woodworth Av PF Dankovic

NORTH CAROLINA
Ashevllle (PM) City Plasa

water
Burllngton ‘ront & Worth St B Tysor
Chulntte 625 E 4 St WF Anderson
H Palmer
o HC Severs

Concord
Durham Police Dept AL de Bruyne
Etizabeth City 100 8 Martin 8t

Fayetteville Police Dept WC Flaoch

Gastonia City Hall J Abemnhy

Goldsboro City Hall D Trueblood
Greensboro 200 N Greene St RL Byrum
Hickory ES Long
High Point 200 E Commeree RL Byrum
Kings Mountain =G Patters
Kinston 110 W King HB Clvlls

Box 736 AY Cottreil
Lexington  Police Dept WC Harrls
Monroe Police Dept TP Brandon
New Bern

Raleigh Police Dept

Reldsville 110 Morehud 8t RL Byrum
Rocky Mount Municipal Bldg WW Prim
Sallsbury 115 W Fisher HA Kanoy

elby
Suwsvme 120 N Center 8t HA Kanoy
Thomasville EL Shu'mau

lilson Munlcipal Bldx
Winston-Salem 18t & Mlln su RG Simpeon

NORTH DAKOTA
glsmu'ck 5156 Thayer Ave W Beeler

639 N Pacific Ave G Trautman
Grand Forks 402 2nd Ave N A Petrick

OHIO

Akron

Allln.nee (‘lz H;Il JK Young
mberly C

Ashlmd 16 W 2nd 8t F Atterholt

Ashtabula Police Dept H Johnson

I 586 W Tuscara

ham
Bucyrus E Rensselaer 8t E Gearhart
Canton 201 2nd 8t SW__ NS Walker
Chlllicothe City Hall ER McCoppin

Cinclnnati PO Box [83 Station D JL Hearn
Cleveland

Clyde (PM) 131 8 Main 8t
GW Swartzlander
Cnh‘lmbua Gay 8t & Marconi Blvd R

Simpson
Cuyahoga Falls 2006 Front 8t AW Bock
Dayton 15 E Monument Ave PE Benton
Delaware 18 Slnduskir AB 8hirk
East Liverpool GT Kelly

Elyria Clzby Hall I Finegoid
Euclid 585 E 222 8t H Fitsgerald
Falrfield Dayton 8 Regalr
Fremont CI;{ Hall W Swartzlander
Gallon 301 Harding Way E _WE Morrison
Hamllton Pollee Hd trs T Norton
Hills and Dales
Indlan Hill g{mgu) Box 284 Rte 1
Cincinnatl ad
Ironton City Hall O Helm
Kenton
Lak d CR H
Lancaster Mlln Broad 8t T Schnelder
ll:t‘)l:. 215 E ngh 'St RG Albridge

an Police Dept RR Loomlt
ll:or:lln Central Pollee Statlon HC Kaufman
orain
Mansfield 2nd & Walnut Su LW Campbell
anle Helghts LJ Hradek

arietta
Marion 283 W Center St WE Marks
Masslllon City Hall L Burkhart
Mentor 1373 Mentor Ave J Bay
M}rlnor-on-me-Lake (PM) S8herift's Office

D B.
Mlddlektoan 1425 Central CIR lkaookwuter

N Linwood Ave‘mam Sanger
right

Orange (PM)

()ttawn Hills Rlchards Rd M Maseker
alnesvilie G Sp;uldl

Perrys una_ Second St JF Drnke

Piqua 219-221 W Water St

Port Clinton 130 Adams GW melllnder

Portsmouth Clty Bldg WC Gammon

Reading C Conrad

locky Rlver 19120 Detroit Rd A Taylor

;:lBernnrd 4701 Vine S8t C Conrad

Sandusky Pollce Dem GW. Swartslander
Shelby 16 W Main LW Campbell
gl(}"msyuﬂglt Ci Ingldz RJ Fi

pring: t ree
Steubenvtile Y
TiMn Pollce Dept GW Swartslander

Toledo

Toledo (Portable)

Toronto

Troy Clty Bldg ER Beach

Urbana 207 B8 Main 8t HW Sprague
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“Hearing Myself As

Others Hear Me
Is Mighty

Important”

“...and a PRESTO Reco

“Yes, Sir, I frequently run off a recording of my voice
on a PRESTO recorder,”’ says Jerry Lawrence, popular
announcer and director of the AIR THEATRE pro-
gram at WMCA. “Then, by playing it back, I am able
to keep tab on my technique—to find out if any change
in delivery might improve it. Accurate reproduction is
of course essential, and that’s why I prefer a PRESTO
recorder . . . it always produces cuts of good fidelity
and clarity.”

Many of America’s major broadcasting companies

WORLD’S LARGEST MANUFACTURER

OF INSTANTANEOUS SOUND

RECORDING EQUIPMENT

AND DISCS

July 1945 — formerly F.M Rapvio-ELEcTRONICS

PRESTO

RECORDING CORPORATION

rder Helps Me Do It!”

rely on PRESTO sound recording and transcription
equipment to keep their stations operating at peak
efficiency. In schools and colleges, and in the training
of sales, industrial and military personnel, you’ll find
PRESTO equipment widely used to give dramatic
significance to sound, and increase the effectiveness of
the spoken word. PRESTO equipment is rugged, de-
pendable and easily operated, because every unit is
made in strict accordance with PRESTO’S high stand-
ards. Write for complete information.

242 West 55th Street, New York 19, N.Y.
Walter P. Downs Ltd., in Canada
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MUNICIPAL POLICE, Continued

Warren Police 8tathn JK Young
vtellsvllile 5th & Maln R Villers

Wes

Wickliffe (PM) KEuclid Ave J Bay
Wil JI Bay

Wyoming 500 Grove Ave E Laakko

-O-Wick
Youngstown 2107 Market 8t Jazetts
Zanesville RD Combs

OKLAHOMA

Altus
Ardmore
Bartlesville
Blackwell 224 W Blackwell Ave
R Frampton
Bristow
Chickasha 113 N 6th St OL Jenkins
Cushing

714 Main St DR Gray
Police Dept

(PM)
D Eagl

Ducan
Durant

Edmond
El Reno
Enid
Guthrie City Hall

Lawton

Muskog 30 Court 8t SE Bernard

Nlchols Hlll! (PM) 6407 Avondale Dr
LM Corbe

i1
Norman (PM) 122 N Peters E Corbin
C Bl Tt

acke
Oklahoma City (PM) JJ Hill
Okmulgee City Hall WC Wynn

7 29 K First WR Green
e

JM Patterson

Pawhuska JR chks

Pawnee Police De &

Ponca Clty 500 E Grand Ave JE McFadden
8

Bapulpa 123 E Hobson JO Edward

8Seminole

Shawnee City Hall EM Moore

Stillwater

Tulsa R Hicks

Wewoka 112 8 Wewoka Ave JC Howe
OREGON

Albany

Astoria 15th & Duane J Titus

Bend 142 Louisiana 8t IRC Stennett

Corvallls Pollce Hdqtrs GS Felkert
Eugene City Hall 8 Miller

Klamath Falls City Hall K Cramer
MecMinnville Police Hdqtrs

Medford

Oregon City Pulice Dept C Newman
Portland 2nd & Oak 8t CL Austin

Purtl'gnd P2nd & Oak 8t CL Austin
Salem 295 N High St J Pincus

The Dallas City Hall
West Linn  (PM) W Ellis

PENNSYLVANIA

A};lmtltou Police Hdqtrs JJ Guinan

Allquippa

Allenwwn 626 Linden 8t R King

Altoona Police Dept G Hayes

Ambridge

Ardmore 75 E Lancaster AvelL
L Hatton

Beaver 468 Third St RJ Villers

Beaver Falls Police Dept

Berwick
Bethlehem 100 E Third St

Bradford City Hall BA Franklin
Bristol Pond & Mulberry Sts
Brookline (anertord) Darby & Manoa

Sther e 130 W o
Butler 130 North 8t
Chambersburg GW Meclntire
harlerol
hester 4th & Market 8t JH Cullis
Clalrton _ 8t Clalr & Miller B l3usch
litton Helghts (PM) 8 Springfield Ave
Coatesville 208 Harmony St M Godschal

Colllnxdnl‘l!e (PM)

raopol
ns Park (Cheltenham) H Kra
City 525 Lawrence Av RR McClnln
Locust 8t L Danlels
LA Raub

Marion T'wp

[o}e]

o]

Glenolden (P

Hanover 9 Yor

Harrisburg W:lnuv, & Aberdeen
RW Delmot!

Jeanette 2nd & Clay CE Walter
Jenkintown (PM) Leeden & West Aves
FA Bweeney

166 8 Sprague Ave M Krupa

t 27 E Grant 8t L Danfels

wne Boro Bldg PL Rlchnrds
Ln'.robe 316 Maln St W Harl

Lebanon 9th & Scull Sts EA Welmer
Lewlstown Police D

Lock Haven Clty Hnll LN Perslo

Lower Moreland (PM)
MoK 3 323 Market 8t B Busch

(PM)
M udvule 156 Chestnut BC French
edi Police Dept
Front St C Budd
rd % ‘(t‘ Donner Ave W Horlbeck

Morrisville (PM)
Nether Providence (PM)

New Castles Clv,y Bldg WU Sines
New Kensington 1050 4th Ave WW Neely
Norrl.stown thy Hall
rwood (PM
Oll Clt&/ 2(4BMSeneca 8t H Wagner
Phllndelphla (I'.y Hnll H Sl'mon & TP Burns

Phoenixville 140 Church St R Rosen
Pittsburgh Bedford Ave & Francis
WM Gamble

22
®
%
2.2

Plttsburgh
Pottsville City Hall C Moyer

WSTQ Prospect Park (PM)

WPFE Reading City Hall GR Hartman

WBK Ridley (PM)

WABH Ridiey Park (PM)

WBHE Rose Valley (PM) Moylan-Rose Valley

R Timmons

WQTV  Scranton

WBXP Sewickley Thorn St A Pler

WQIA Sewlckley Heights Club Road P Gramba

WQFU  Sharon Pollce Dept Hugls Elec ¢ u

WQOC Sharon Hill Sharon Ave & Spring

WEFUQ Bnﬂnx Clty (PM) 3078 Maln J Hmebury

WKVS ring Garden Tw: (PM)

wWJZD suu College lls 8 Frazler 8t JR Juba

WPFQ Swarthmore 105 Park Ave RE Tlmons

WBOI Tinleum (PM)

WQTN  Unlontown

WBVN Upper Dublin  (PM) Ambler Pa J Guinan

WSVB Upper Moreland Willow Grove Pa (PM)

WRBLP Upper Providence (PM)

WRMU Upper Southampton Twp

WENZ

WKYR Washlns

WIU Wnynesboro 57 E Maln St

WQNV  Weat Chester

WQFM Wllkes-Bme Police Dept J Alles

WQOH Williamsport 454 Pine St L Persio

WRLO  Yeadon (PM)

WAKX York W Weaver

RHODE ISLAND

WBRI Bristol

WKAA Central Falls (PM)

WPGK Cranston Police Hdgtrs SW Atkinson

WPEI East Providence Police Station

WMPH Newport Police Dept EW Graffam

WPFV Pawtucket Roosevelt Ave EB Pem

w 9’(&‘-‘1;‘I Providence 209 Fountaln St J L.n'wleu

WJAF Wakefield

WPIA Warren JF Byrne

WJWR  Warwick Pollce Dept

wsyyv o o

WRPS Westerly

WPEM Woom:oeket 139 Front St CG Hoyt

SOUTH CAROLINA
'RJ! Anderson 401 S Main WR Davidson

WCPD Charlm',on Police De t DM Bradham

WJHR 4 mi No y 52

WCMP Columbla 1415 Llncoln Bv, JP Davenport

WQLG  Greenville

WSVQ Greenwood Box 208 HC Spangler

WPRH Rock Hill 128 E White 8t JW Beaty

WSSC Spartanburg 146 Broad 8t AM Mlies

SOUTH DAKOTA

KAWC Aberdeen Police Dept DT Hunt

KVPB Huron 453 3rd 8t 8 EW Smith

KQSP Mitchell Police Dept

KNGM Rapid City

KBTY  Sioux Falls 9th & Dakota _FJ Searls

KQJM Watertown 24 W Kemp F Alwin

KQXR  Yankton City Hal

TENNESSEE

WRCK Chattanooga 10th & Linday OJ Davis

WBSV  Dyersburg_ Police Dept E Jones
RS, Jackson Police Dept BC Brummell

WPGZ Johnson Clt! 218 W King 8t EB Jones

wQTJ Kingsport 232 S8helby 8¢t MG Boatright

WPFO Knoxville P Mayes

WPEC Memphis K Young

WBYH Nashvlie

WBTB Paris

WRLX Unlon City Church & 2nd BC Brummell

TEXAS

l}g:}?}l}. Abll‘gna 1209 N_?nd 8t LD l_l:vlne

KQZW  Alamo Helghts (PM) 6116 B'dway

KQDH Amarillo 120 W 4th 8t MH Clack

IIE(G‘K}J Austin 124 W Elghth 8t LB Kreuz

3

KACM SIg snnni; Cl'.oy Hall RC LeFevre

KGCV Borger th 8t J Bonnett

KNGW Brownwood City Hall AW Stewart

KGHT Brownsville RW DuBose

KPB an Pollee Dept ¥J Sosollk

KMGE Cleb

KGH Cornun Ch

KRGA  Corsicana Munlclevnl Bidg (8 Cooper

g:'l};A Dallas c/o Statlon WRR  DJ Tucker

KQAT  Denison 108 W Maln PS8 Borum

KHNF Denton City Hall C Phillips

KPDE Electra OE Moa

KGZM ElPaso 2198 Canbell CG Bakofsky

KQAN Fort Worth 1000 Throckmorton

DL Bunday
KRLJ FOBL“;;Onh 1000 Throckmorton
a

KADM Galnesvilie (200 E Elm St C Phillips

KRPW  Galveston HF Welnzel

KHGC Goose Creek (PM) 209 S Goose Creek

FA Royder

KHAR  Harling:

KQGS8 Hlxhland Park 4710 Drexel Dr BD Meredith
HPR  Houston 401 Carolina St PE Franklin
HT e
KP Kllgore City Hall EM Moore
G[Z)\g ...u bock R Portwood

WP ﬂﬂnnnv 1128 K ky J Floyd
ADT hall
QXW Mexia
RLE Midland J:Cecll

KRAN Nacogdoches

KEZU Orange 803 A Green Ave JR Scroggs
OoTP Olmos Par]

KPAM ]’lmpa Cl!.ly J Bonnett

KQKM  Parls hompson

KPPD Pasadena (PM) Polioe Hdqtrs

KRKQ Plalnview

KPAT Port Arthur

KASD an Anxelo City Hall WL Anderson

KGZE an Antonio Mnrket & 8t Mary's

V Gallaghe

KQI8 Sherman

KEPL

WPHQ

Bweetwater 203 E 4th 8t Efj} Dotson
(PM) Rte 3 Box 74-A San
Telxas Clty 519 6th St N PE Franklin
Unlv Pk 3800 Univ Blvd Dallas Tex

ooper
Victorla 210 W Constitution RL McCown
Waco City Hall AD Mitchell

(PM

Westover Hllls
Wichita Falls 900 Ohlo Ave CW Payne

UTAH

Logan GW Peterson
Ogden 2545 Wash Blvd FD Thompson
Provo 21 8 University Av G Wing
Salt Lake City 1324 S 3rd West St

EH Morgan

VERMONT
Brattleboro 120 Mlple 8t DBF Cutting
Burlington Police g
Springfleld 96 Maln St DG Sinon

VIRGINIA

126 N Falrfax
lﬁ Water St HG Croes

P
Charlottesville MF Greaver
anville 1, Motle
Fl(lgs Church (PM) 119 8 Washington
F‘redencksgsurz 809 Princess Anne St
Hampton City Hall N King St Arnold Co
Richmond Va

Harrisonburg Police Dept

Alexandria
Bristol

Hopewell 404 E Poythress 8t JE Martin
Lorton (D.C.

Lynchbi Hall

Newport News 229 25th RJ Booker

Norfolk Pollce Deg

Petersburg 11 W k RN Biggs
Portamouth Police Dept GF Matthews
Richmond FG Allen

Richmond " *
ke JT

Aldht

15 N New 8t Arnold Co
roold Co

Staunton

Wa: nesboro 126 Wayne Av LL Kenned

witli 400 N 8t L Arnold

‘Winchester 5 N Cameron R Campbell
WASHINGTON

Aberdeen P True

Bellingham 210 Lottle 8t BT Olson
Bremerton Pquce Dept L E Gruber
Camas (PM

ral
Clarkston_ (PM)
(PM) HE Stelner Lewiston Idaho
Everett Central Fire Statlon LH Machin

Hoqulam

Nr. Issaquah (Seattle)
Kelso LV Hott

Mt Vernon

Olympla

Pasco City Hall

Port Angeles 3rd & Lincoin LE Geisler
Pullman  (PM

Puyallup Pollce Statlon  EC Dahl
Renton 207 Wells CS Willlams
Seattle 416 \’uler Way N Sandstedt

Shelton (PM) City Hall
8pokane (P) City Hall

W Gebenini
CL Brown

(P)
Tacoma 415 8 Tacoma Av DM MecDonough
Vancouver (PM) 710 Washington
Walla Walla
Wenatchee City Hall RB Sutton

Yakima 10 E Walnut St CA Cole

WEST VIRGINIA

Beckley JF Bucy

Illueﬂe d PT Flan

Charleston Clty Bldg WD Stone
Clarksburg

Falrmont Police Dept MA Morgan
Follansbee

Hollidays Cove Ferry Rd GR Smith
Huntington 802 5th Ave RW Nixon
Keyser Davis 8t JG Freeland
Martinsburg JG Freeland

Morgantown 389 Spruce St RC Spence
Parkersburg Police Hdqtrs CR Knowles
Princeton 1018 Mercer St

lest
Wellsburg CI Hall R Villers
‘Wheeling Clty Bldg EL Kelm

WISCONSIN

Baraboo (PM City Hnll R Hoffman
Beaver Dam nﬁ 8t LW Zwleg
Beloit 430 Sv.nte t Crittenden
alhoomlng Grove

Chen

Pollee Hdqtrs WJ Stangel
(PM E Gr: n.nd Ave TO Jorgenson

Edgerton

Fort Atkinson i’olloe Depz L Skalitaky

Green Bay City Hall P Kehl

Janesville (PM) R?\“ Co Sheriff's Bldg
on

Kenosha F Christo!
a Crosse City Hlll L Jenks

.ake Geneva
Madison PM(Websm 8t RS Groenler

Maple Bluff (PM)

Marinette Pollce Dept AL Stewart
Milwaukee 4715 W Vilet St HF Warelng
Monona (PM)

Monroe (PM) 1114 16th Ave FJ Sarles
Neenah 208 S Commercial IH Stil)
Oshkosh (PM) City Hall H Da

FM anp TELEvVISION



. . This is Cardioid

“Cardioid” means heart-shaped. It describes the
pickup pattern of a microphone as illustrated in
this diagram. Unwanted sounds approaching from
the rear are cancelled out and the pickup of random
noise energy is reduced by 66%. The actual front to
back ratio of reproduction of random sound energy
is 7 to 1.

.. This is Super-Cardioid

“Super-Cardioid” also describes a pickup pattern
and is a further improvement in directional micro-
phones. The Super-Cardioid has a wide front-side
pickup angle with greater exclusion of sounds ar-
riving from the sides and the rear. The front to
back random sound ratio is 14 to 1 which makes
it twice as unidirectional as the “Cardioid.” A 73%
decrease in the pickup of random noise energy is
accomplished.

.. This is Uniphase

“Uniphase™ describes the principle by which direc-
tional pickup is accomplished in a single Micro-
phone unit. This is a patented Shure development
and makes possible a single unit “Super-Cardioid”
Directional Microphone eliminating the necessity
of employing two microphone units in one case—
it gives greater uniformity in production, greater
ruggedness, lower cost for comparable quality and
more uniform vertical pickup pattern.

. . This is the result
The SHURE Super-Cardioid

A decrease in the pickup of random sound energy
by 73%— reduction of feedback and background
noise—simplification of sound pickup are among
the many advantages offered by the Shure “Super-
Cardioid” Dynamic. These, plus faithful reproduc-
tion, are the reasons why Shure “Super-Cardioid”
Microphones are used by more than 750 Broadcast
Stations in the United States alone, by our Armed
Forces throughout the world, and on thousands of
Public Address Systems everywhere.

SHURE BROTHERS

Designers and Manufacturers of Microphones and Acoustic Devices

225 West Huron Street Chicago 10, Illinois

July 1945 — formerly F'M Rapio-ELECTRONICS
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MUNICIPAL POLICE, Continued
Plymouth (PM) City Hall G Zimmermann
Port Washi Lake & Jack Sts

J Miller
Racine 103 3rd St RT Beck
Sheboygan W Wag:
8tevens Point 6l2 (‘Inrk St
Superior (PM)

Two Rivers Police Dept

Watertown 110 N Ist St

Waukesha (PM)
Lathrop

VW Ntckel
Pollce DDept AA Jarvi

EW Frank
EC Knight
130 Delafield St

WYOMING

Casper (PM) Clty & Co Bldg
Cheyenne Pnllce Dept CA Houge
Laramle (PM)

Rawlins (PSI) Houge Elec Shop Cheyenne
Rock Springs (PM)
Sheridan (PM) CA Houge

COUNTY SYSTEMS
ARIZONA
Blsbee
Flagstaff Sheriff's Office R LaRue
Florence
(PM) 8herifi's Office

!l::.:co" Sherift’'s Office R LaRue

Tempe

Tueson

Yavapat Co (P) Sheriff's Office R LaRue
Yuma 256 2nd Ave TH Kelling

ARKANSAS

Arkansas City Sherifi’s Office JE Balley
D‘f,"é“ lTherm s Office  Arkansas City
Garland Co  (P) Sherift's Offce. RE Ermey
Hot Springs  Sheriff's OMce RE Erm

I.mle Rock Sherifte OMce EF Hcenning

Mnrlﬁnpn Co

MeG

Mlaalaal i Co (PM)

Pine B! Sheriff's Office AK Kesterson

CALIFORNIA

Alameda 1225 Fallon St Oakland
CB McMurphy

Alameda P) " .

Alameda

Blkersneld herlﬂ (] D it WE Whiting
anning 4000 Orange Riverside l{O Platt

Butte (P

)
Colusa SherifI's OMoe
Contra Costa (P)
Eureka

Grapevine

Hanford Court 8t O Wood

Hollister Bherlﬂ' OfMce MJ Barlich
Imperial Co (PM) RM Belwood

Indio 4000 Orange St Riverside HO Platt
Inx:v ogg Point LaCima Hanford Calit

LukehPon Sheriff's OfMce LM Reese CW
0!

Ellison
Lancaster 1021 Cedor St
Los Angeles 271 Hall ,of Justice CW Ellison

Madera Sheriff’s OMce RS Schuler
Marin Co (P)
Martines 8berifi’s OMce GK Burton

m o .

(P)
Sherift’s OMce T Margaretic

erced

Modesto

M odlj)aakn Peak

Mt Diablo 8heriff's OfMice Martines
GK Burton

Mt 8t Helena JK Maybee
Mt ;umn.lplla

or
Orange Co (P)
Pise HI|

1}
Quincy NA Saule
Redwoodlg!'ty 715 Middlefield Rd

WH
Riverside 4050 Orange 8t HO Plant

WE Whitman

 Co (P) * v

(PM) 620 H 8t EW Lindfelt
8alinas  Monterey Co Sherlft's Office

MJ Barlich
San Bernardino 351 Arrowhead RC Andersen
San Diego Co (PM)
San Rafae
fanta Ana Sheriff's Office WE Whiteman
8anta Barbara (PM) Co Court House

HW Brittain
Santa Rosa 200 Hinton JK Maybee

Solano Co (PM)
South Mountain
Stockton (i’.;“? House Bidg

Straw &)
Susanville Sheriff's Office. N A Soule

Sutter Court House M LeBoeuf
\‘esnturn Co (PM) Court House CD 8mith
Yuba Co (PM)

COLORADO

Larimer Co (PM) Ft Collins KW (ooper
Trinidad Sherift's Office HL Corley

FLORIDA

Alachua (PM)
Clearwater 100 N Garden Av HR Weaver

(PM) Ocala Fla FJ Sachse

Fernandina
Marion Co
Panama City
Pensacola
St Lucle Co

WKKO
KANX

WMHF
wWIYO

WMPY
WMQG

WMHE

8t Petersburg  (PM) 1233rdSI TTucker
Sarasota Court House DC B

TERRITORY OF HAWAII

Hana
Hilo
Honokaa

aneohe
Kaunakakal Molaka
.z(eal‘?:eku: Kona

Lahains
;nnnl Clty

Pearl Clty
Wahlawa
Walluku

iDAHO

Ada (PM)

Caldwell Sherifi’s OMce

Coeur d’Alene Sherifi's Office  C Brown
Lewlston Court House HE Stelner
Moscow Sherifi’'s Office M I

ILLINOIS
Bedford Pk 6700 8 Archer

N Blorn
WA Walllngford
Bloomingdale Twp
Clinton  JI> Farnsworth
Decatur 235 E Wood
Edwardsville
Freeport 7 N Walnut CW Price
Geneva 3rd & James Sts  AC Kadow
Henderson Co (PM) JA Carnahan
Kankakee 441 E Court 8t E Chinski

Lewlston _FA Carnah
Lincoln Logan Co Jnll
Maine Twp

Marion

M«l:lll.ean Co 310 N Madison St Bloomington

Monmouth

Mt Vernon Court House ALK Featherstun
Ottawa RM Nicholson

Pekin 360 Court 8t K Patterson

Peoria (PM)

Princeton 8heriff's Office G Billeaux
8alem

faline Co

Sangamon Co_ (PM) Sheriff's Ofce
‘Taylorville Loun H ouse HA Trapp
Vandalia Fayette C
\ermllllnn (PM) J Moyer

egan

Whuton
Wil Co (PM) 4 N Chleago 8t

Winnebago Co Sheriff's OMce Rocktord 111
WA Wallingtord

art

Argo 1N

JD Farnsworth

INDIANA
Allen Co (PM) C Hoemig
Angola
Cass Co (PM)
Cllnmn Co (PM) Il Fvnns

Crown Point  J Dod

DeK Co (PM)

Hamllton Co (PM)

Goshen Sherifi's Office R Hawk

Howard Co
Huntington Co (PM)

LaPorte Co (PM

Nelson W Stern

)

RL Batts
Main  ND Cov
Montgomery Co (PM) F Burkhnml
Porter Co  (PM) JW Alinsky
Putnam (;;)M (PM) P Grlmee

Vandeburgh Co (PM)
Wabash (PM)

(PM)
(PM)
(PM)

IOwWA
(PM) H Jordan
nezu Co (PM)

F R Luc

w mnw a8
R McUDonald

ne Co
tney Co

‘ass (‘o

Des Mol

Polk Co

Douglas Co (PM)
KANSAS

Crawtord Co (PM)

Labette (PM) Sheriff's Office Oswego

8 Staffol
Wyandotte Co (PM)

KENTUCKY

Henderson Co (PM)

Hopkina Co (PM

Jefferson Co _ (P) Court House
Loulsville Ky

Lexington Court House S Helt

Mitchell Hill

LOUISIANA

Franklinton Court House A Gatlin
Houma Court House RA Lirette

MARYLAND

Bel Air RA Fulker
Brooklyn Fire House

Catonsville
D\{‘ntd‘n‘lk llnlto Co Police Dept Towson Md
ay
Ed*emerel Pollce Hdqtrs Towson Md
aylo
.;utpon Pollee Hdqtrs
-eﬂzdn.le Police Hdqtrs
on
Galesville Police Hdqtrs
Ilnletho?e Balto Co Police Dept Towson
Md Purcell

H{nttﬂvﬂle
Pikesville

KKWC

WKUY

WAKC
WPFK

WPGS
WANG

WBPJ
WRMF

WQIM
WKHR

Rockville
Relsterstown
Sliver Spring Court House L Rice

owEon
Upper Mariboro

lawn
Washington Co (PM)

MASSACHUSETTS

Barnstable Box 175 C C Dimond
Bourne

Chatbam -

Falmouth -

Harwich .

Hyannis -

Namucket -

Wellfleet -

wgat Yarmouth ‘¢

Hyannis

MICHIG AN

Bad Axe

Bay o (PM) 500 Center Ave F Slmons
Charlotte Sherift" s Dept 126 N Bostwick
Flint 917 Beach S
Grand Haven

Jackson (PM) Sherift’s Dept llOBkanon
Kalnmuoo Co (P ) 146 E Wal

Shorlﬂ s Dept WW Wellever

leme
Munquun (PM) F Castenholtz
Oakiand (PM)
Saglnaw (PM)
3t Clalr  (PM)
St Joseph 919 Port St EJ Zick
N%‘a'ﬁ'“ (PM) 119 W Ann St
Wayne 33809 Michigan Ave WR Watson

Police Dept R Manchester

MINNESOTA

Hastings (PM) Sberifi's Dept
Minneapolls Court House J J Sentyrz
Ramsey Co (PM

Willmar

MISSISSIPPI
Harrison Co _ (PM)
Hinds Co (PM)
MISSOURI

Jackson Co (PM) 415 E 12th 8t
8t Charles Co (PM) Court House
L Plackmeyer

MONTANA

Custer Co (PM) Bherift's OMce 1 Elllott
Gallatin Co  (PM)
Missoula City Hall

NEBRASKA

1700 Stone 8t KF Ga

Falls City tes
House PR Zelgler AG Bates

Omaha Court,

NEVADA
Washoe Co (PM) Sherifi's Office Reno
NA Sowle
NEW HAMPSHIRE
Cheshire Co (PM) B Cutting

NEW JERSEY

Freehold Court House RS Johnson
Hackensack F Levin

NEW MEXICO
Chaves Co (PM) Sheriff’s Office

NEW YORK

Bath Sheriff's Dept
(,nnandu%un Shenﬂs Dept WA Ellfog
Canton herifl's Dept * Moore

Ellicott 8herift’s Dep:

Fonda Sheriff's Dept GK Nelils
Geneseo Sheriff’s Dept DS Beam
Lockport

\hyvllle Sheriff’s Dept VD Chipman
Mlneoln (P

" 15th 8t
Napoll Twp
Nassau Co (P) 15th St Mineola WK Al-
(P) 15th 8t Mineola WK Al-

15th 8t Mineola WK Allen
(PM) 15th St Mineola WK

(P) 15th 8t Mineola WK Al-
en
\alissnu Co (P) 15th 8t Mineola WK Al-

New City Sheriff's Ofice W McDermott ~
Niagara Co (PM) Sherift's Office N Besti

Onondaga Co_ (PM) 2306 Grant Blvd
Syracuse RJ Wood

Oswego Co Jall JM Bartlett

Riverhead Court House RC Thlot

Schenectady

Viola

Warsaw Twp Sherifi’'s Ofice G Kinney

White Plains City Hall

en
Nassau Co
en
Nassau Co
Nassau Co
Allen

N tlissnu Co

NORTH CAROLINA

Asheville

Charlotte 2401 Statesville Ave
Forsyth Co  (PM

Goldsboro (PM) ourt House DB Trueblood
Gullford Co _(PM)

Iredell Co (PM)

FM axp TELEvVISION



... Fene's what Scmpson has ready

1. This new Simpson Mutual Conductance Tube Tester
tests tubes with greater accuracy than any commercial
tube tester ever designed.

2. Provides greater flexibility for future tubes than any
other tester,

3. Tests tubes with voltage applied automatically over the
entire operating range.

4. Simplifies as never before the interpretation of tube
condition from mutual conductance readings.

SIMPSON ELECTRIC COMPANY
5200-18 Kinzie Street, Chicago 44, Il

INSTRUMENTS THAT STAY ACCURATE
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COUNTY SYSTEMS, Continued

Leakeaville Sheriff's OMce RL Bynum
Mecklenburg Co (PM)

Morganton

Newton

Rutherfordton 217 N Washington
Patterson
Wayne Co (PM)
Winston Salem (PM)
OHIO

Akron 212 8 B'dway LP Hennlgan

Allen Co RG Albri
Canton 1727 Mahg{l Rd NE N8 Walker
J Spauldi

Cham
36 E

Clty Hall

palgn Co (P
(,hardon 219 Main
Columbus County .la

AB Shirk
Coleraln Twp
Cross Creel
Delaware Co (PM) A Shirk
Elyria Co JallT H Kauffman

Erle Co GW Swartzlander
ackson

ng
Fulton 8t

J Court House H Johnson
cking Co (PM) J Clark

Mabhoning Co M

p {PM) 2107 Market St

.('mtgomery Co

Palnesville 74 E Erle St
Ravenna FR
Richland Co (PM) WE Mo

rrison
8t Cialrsviile 1 E Maln 8t W McGlumphy

Salndlésky (PM) Court House GW Swartz-
ander
Seneca Co (PM) Shenﬂa Office Tiffin O
Toledo Arlingto! C Becl
Trumbull Co (PM) Pollce Dept JK Young
Wayne Twp

OKLAHOMA

Chickasha Sheriff's OMce OL Jenklins
Kay Co (PM
N(z:ml:;an (PM) 200 S Peters Ave
ael
Oklahoma Clty 301 NW 1st 8t AJ Spooner
Osage Co (PM) JR Hicks
OREGON

Clackamas Co (PM)

land
Multnomah Co (PM) l'lemlng & Co

Bllem (PM) Sheriff's OM, O 8cott
Washington (,o (PM) .l“ Connet!

PENNSYLVANIA

Fleming & Co Port-

Beaver

Bethlehem Bethlehem Steel Co
Norristown JJ Gulnan
Springfleld (PM)

SOUTH CAROLINA
Richland Co (PM)
York Co (PM) JS Beaty
TENNESSEE
Ellzabethton

Hamilton Co
Nashville

LF Gares

(PM)

TEXAS

Anahuac

Beeville RV Enonis

Bexar Co (PM)

Brownwood Court House AW Stewart
Dallas Co (Pl\ )

El Paso Co  (PM)

Galveston Co (P\i) Court House H Weinzel
Grayson Co (PM
Howard Co (PM) RL Wolf
Longview Court House EM Moore

Newgulf Sheriff’s Office WB Preston
Newgulf Sheriff's Ofice WB Preston
8wisher Co (PM)
Vernon County Jall O Key

Victoria 210 W Constitution RL McCown
Waxahachle 200 E Franklin J Cariker
“.hamn County Jall 13 McLean

Wilson Co (PM)

VIRGINIA

Arlington  Court House JJ Greene
Falrfax Police Dept C Meclntosh
Hn ton 22 ( ourt St
co Co (PM)
(PM)

James City Lo
Nr. Radford MC Helton
Princess Anne Co (PM)

Richm
(PM)

Staﬂord Lo
WASHINGTON

Asotln HE Steiner Lewlston Idaho
Chehalis Court House FW Mc('orkle
(lu‘k Co (PMI)S County Court House Van-

RE
Collu Shenﬂ 8 Oﬂ{:e H Steiner
Coupeville

Ephrata H Hansen

Kelso Court House CH Pritchard
Lineoln Co (PM)

Pl%ree 0 (PM) Court House Tacoma

Port Orchard Sherifi's OMce JW Clanton

Port Townsend
Ritzville J Schater
Shelton Sherifi's OInco EF Martln
Tgoklne Co (PM
ton Co (PM)
FC Tamblyn
Wenatchee

WEST VIRGINIA
Grant District

The Arnold Co

Court House Olympia

KQKY

Welrton
Welisburg

WISCONSIN
Appleton 8 Walnut St G Merki
VW NI

“'.l Stangel
OL Jones

PM)
Eau Clatre Co (PM)
T Jogens
Elkborn
Fond Du Lac u Llnden S8t
Jackson Co (PM

Janeaville 102 Water St

Jefterson 608 Maln 8t LA Skalltzky
Juneau 30 N MainSt E Benedl
Kenoeha FB Christopherso

La Crosse Court Houu 8 Mnmson

Manitowoc Sheriff's OfMice EW Frank
Monroe RFD 4 FJ Sarles
Oshkosh Court House H Davis
Outagamie Co (PM) G Merk!
Portage Court House OL Jones
Racine (PM
S8auk Co (PM) R Hoffman

Sheboygan Court House R Endlich
Richiand Co_ (PM)

Sparta Co 8 Mattison

Sturgeon Bay RB Bfert

Viroqua Court & Dunlop Sts H Benson
Waukesha Sheriff's Ofiice R Lathrop
‘Wausau

West Bend 340 5th Ave R Koth

Wisconsin Raplds 431 Baker St VW Nlckel
WYOMING

Laramle Co (PM)

RS Matteson

STATE POLICE

ALABAMA
Anniston  Police Barracks LJ 8myth

Decatur - "
Demopolls . "
Dotan

Gadsden

Huntsville . .

Moblle o .
Montgomery® Dept Publie Snfev.y LJ Smyth
Opellka Police Barracks LJ 8

Selm Police Barracks LJ Smyth
Snoqgoun °* “

* Headquarters Statlon

ARIZONA

Crown King Aris H'way Patrol R LaRue
Pnoenlx Ariz H'way Patroi R LaRue
Maricopa Co  Sheriff's Office

ARKANSAS
Clarksvllle Police Barracks P Todd
El Dorado
Forrest Clty o .

ope
Little Rock *® ' .
Newport

Warren o -
o P) m .

* Headquarters Statlon

CALIFORNIA

Blue Canyon Police Barracks Sgt EH McKee
Grapevine Bummit **

Grass Valley “ '

Los An%e‘l‘es . .

Ridge Route . .

Oakland . .
Orovlile " -
Pomona . .
Redding “ .
Rldge Ru Station ** -
Sacramento - .

Sacramento -
u!.s Oblispo ™ .

Su Luls Oblspo Co v
8an Marcos Pass °* .
Santa Ana " o
South Mountain - .
Strawberry Peak  °° -
Ventura o
Yreka . .

® Headquarters Station

COLORADO

Denver (PM) 1308 Lincoln St
EB Nicholas

CONNECTICUT

Hartford ®* 100 Washington WJ Boas
Bethany Police Barracks -
Ridgefield "
Danilelson . v
Colchester ' -
Westbrook - -
Groton

WJTJ Litchfield - o
WJTB Canaan o "
WJTC Stafford o "
WJITG Westport N v
WIAN P) o
* Headquarters Statlon
DELAWARE
WAFF Bellefonte Police Barracks M Dull
WAYZ  Bridgevlile "
WJRF  Dover v
WAYY Georgetown “ .
WDSP Btate Road* o o
* Headquarters Station
FLORIDA
WLIU Chlplox- Police Barracks FJ Cipray
WJJX  Delan . -
WRSF  West Palm Beach **
WSPF Ft M ‘o .
WKSO o -
W}(}?R Lale Clty . :

JX Cnm‘gl Blmdlnz e .
WKTF o "
WSWR  Pensacola - "
WKGZ Tampa . .
WBTZ Jacksonville o -
WSYP  Miami ‘e -
WS8YU  Belle Glade ‘' “
WSWX Ful \ . .

W P) .
WKGJ P) -
WBMX (PM) o
WIXD PM) o

® Headquarters Statlon

GEORGIA

WGSP Atlanta ® Police Barracks CL Mattson
wWSI1J Reidsville - “
WSIK Albany o ‘
WSIN Grifin . "
WSIO Washington o o
WGRN  Gainesville “ o

® Headquarters Station

ILLINOIS

WQPB  Blue Island Pollce Barracks CH Nicholson
wQ Chicago . o
WQPD DuQuoin o o
WQPF EMngham o -

QPE  Elgin o "
wWQPJ > 8t Louls o .
wWQPO  Joliet o o
WQPM Macomb o °
WQPL Peoria o -
WQPP Pontlac o o
WQPR Rock Island Police Barracks CH Nicholson
wQps  Springfleld :

QPG  Sterling . .
WQPH Urbana o .
wWQPX .
wWQPY P -
WQPZ "
WSTE PM) -
WQPI P & PM) -

® Headquarters Station

INDIANA

WBMO Charlestown Polloe Post Capt H ﬂutherlln
WPHS Chesterton
WIXGX Columbis City . "
WBII Connersville * "
WPHE .ndlmpolls * 126 State House "
WPHU asper Police Post o
wQ. Ligonier o -
WRNR Pendleton . v
WQGB Putnamville e .
WOXGC Rochester o o
WQFE Seym Potice Poat
WROR Wut Ldnyet
WAHO PM) N
WAHP PM) "

AHQ PM) o
WAHR PM) -

ISP PM) "
WRSH PM) o

'SPC PM) -
WSPI PM) ‘

® Headquarters Station
IOWA
KACD  Atlantic Pollce Barracks CJ Nord
KNFN ed Falls "
KGHO  Des Moines * State House N
KACC Falrfield  Police 3arracks -
KNFO  8torm Lake o
KADW (PM) ‘
¢ Headquarters Station
KANSAS
KAQB Chanute Police Barracka HB Mliler
KBMO Nol
KAZZ Topeka ® State House o
* Headquarters Statlon
KENTUCKY
WQWY  Frankfort T Thompsou
WMLI (PM)
LOUISIANA
KRAD  Alexandria  Pollce Barracks  WT Golson
WL3P Baton Rouge ®* Btate tiouse -
KSPB E Lake Charles US Hy 90 -

SPF Franklln Police Barracks -
KSPL Leesville o
KSPC Monroe o .
KSPE P) -
KSPA P & PM .
K8 P & PM -
KHQS afayette Police Barracks “

* Headquarters Station
FM axp TeLEvisION



REL

PIONEER MANUFACTURER OF
FM BROADCAST EQUIPMENT
LEADS AGAIN!!

REL announces it is prepared to furnish to the FM broadcast stations
now on the air, power converting devices applicable to transmitters
of any manufacture, which will furnish one or three kilowatts output
power at any frequency in the new band (88 —106 megacycles). This
device enables the station to transmit simultaneously, in addition to
its old frequency, the new frequency during the important interim

pericd of operation.

This device requires no additional monitoring of the audio program

as one monitor controlling point takes care of both frequencies.

This device furnishes you with a relatively inexpensive method of

operation during the transition period.

Consult us immediately for prompt delivery of your order, pending

lifting of present restrictions.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE SHIFT MODULATION

RADIO ENGINEERING LABS., INC.

.[’ay/ W@, N.Y.

July 1945 — formerly FM Rapio-ELEcTrONICS
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STATE POLICE, Continued

MAINE

Augusta * 66 Huuplul St RH Parker
629 Maln

gggggas
EJ Ll
0

8carboro US Route 1 .
Patrol Boat * Maine' "

¢ Headquarters Station

MARYLAND
WEVN Belalr Police Barracks WH Weber
WMSH Conowingo
WMSC Cumberland “ b
WME Dan's Rock o ‘
WMSE  Easton o o
WMSF  Frederick “ “
WMHN Hagerstown o e
WMQU o . “
WMBR  Randalistown .
WWSG  Sallsbury o o
WMSW  Waldort - »
WHWN  Waterloo - o
WAKY & (PM) b
MASSACHUSETTS
WKFI Adnms Police Barracks WT Armstrong
WKFA Andover
WBKU Bri ewnur
WBVP Brookline
WKGC  Fall River
WBQN  Framingham ** ‘
WPEW  Hadley N :
WMP Miiton ‘ -
WSPN Nantucket " o
WPYM  Northampton ** -
WSPO Oak Bluffs Police Barracks WT Armstrong
WPEL Plymouth
WSQL Pﬂneelon o "
WBQE (P) o
WBQ (P) B
MICHIGAN

BQI Al?onn Police Barracks FW Walker
WBRD  Atianta Dept Cons E Cornett

BQT Bad Axe Pollce Barracks FW Wuker
WDAI Baldwin Dept Cons E Col
WIWG Battle Creek  Police B‘rrwks FW Walker
WITR Bay Cit. 3’

JBS Blisefiel o -
WDAQ Boyne City  Dept Cons E Cornett
WAOD Brighton Pollce Bn.'ucks FW W‘lker

Qs Cldl lac
WBTO  Center Line Police Barracks FW Walker
WKJU Cheboygan
WJBR Cllnlon * -
WSWK Crystal Falls Dept Cons E Cornett
WAPU Delrolt Pollee Barracks FW Walker
WRDS  Eaat Lansing ®
WBQL  Esast Tawas o N

JBP  Erle . ‘
wgnc Escmbn City Dept Cons  E Cornett
WAPW  Flatrock Police Barracks FW Walker
WIT Filn o -

WKJ. Gly ol'd o o
gu . .
WBXA GIM wln Dept Cons E Cornet
L8  Grand Haven Police Barracks FW Walker

RDH Houghton Lake
WBSI Iron Mountain ‘ "
WBNF  Jonesville o "
WITN Jackson o ) o
WITP Keego Harbor Police Barracks FW Walker
WBQR L'anse “ ‘
WBQK  Manistee o
WBTP Manistique . o
WBKZ Mio Dept Cons E Cornet:

WKJM Mt Pleasant _ Police Bmu:ku FW Walker
WBYK Muskegon Dept Cons E Cornett

WBQP Newbel Police Barracks FW Walker
w 331 New Buftalo o
WSWF  Niles o
WBRF Paimer Police Barracks FW Walker
WRDP Paw Paw “ o
WRLE Reed City o o
WMSP Rockford o -
WJIBL Romeo b “
WIVA Roscommon Dept Cons E Cornett
wWJBI it Clur Police Barracks FW Walker
WQsYy l Ign

WJIAT o "

WMIC S.ull su Marie Dept Cons E Cornett
WIBT South Haven Police Bsrru:ks FW W.Iker
WKJK  Traverse City

WBQV  Wakevield “ o
WBQQ West Branch . ‘
WIA White Pigeon " o

AOG  Ypsilanti " "
WBMU (P) -
WBLU Patrol Boat No1 Dept Cons E Cornett

¢ Headquarters Station
MINNESOTA
KNHD Redwood Falls Police Barracks HC Olson
WAMY 8t Paul 1279 Unilv Ave State Hy Patrol
E Larimer
MISSISSIPPI
WJIGW  Brookhaven Justice & Fore Sta RC Coker
WIKZ Grenada Pollce Barracks
WMHP Hattlesburg o
RJI Jackson® 2550 N State o
¢ Headquarters Station
MISSOURI
WOXGL Carthage (Automntlc R.ell}{) JM Wherrl“
WIXGD Ft Leonard ood
KHPF  Jefterson City *
KH. Kirkwood . "
KHPA Lee's Summll - "
KHPB  Maoo! " "
WOXGF Osborn . o

KHPE Popilar Bluft " *
WOXGE Po Ooal - -
KHPD 8 fleld o o
W9XGG lnonl {Automatic Relay) o
* Headquarters Station
MONTANA
KRNW Helena (PM) Clvic Center GF Pleifter
NEVADA
KRNP Reno Police qutrs NA Sowle
KRGL Carson City -
NEW HAMPSHIRE
WRPT  Concord® Police Barracks BF Cutting
WIXUD Warner o

XTI
38TK
3XTG

P
@

¢ Headquarters Station

NEW JERSEY
Absecon Polloe Barracks FA Kelly
Berlin 0 i

Cape May " e
Flemington o .

&Eﬁh
eletdlals
&
®

leldeldalelels
BZEIOLOZME

4]

2333939395 3 3ddd9339
%
N

o 5 =
Howell “ -

Tuckerton “ o
Washington “ "
West Trenton® " -
Trenton®*t - .
Wrightstown® - o
Columbus® o o
Boat Anne E b “

D
. Ellubelh “ .
:: Navigator “ “

WRSM ol.
WIOXQR (P & PM) “
WIOXQS8 (P & PM) "

VVIOXQT (P & PM)

wiox }PM)
W!OXRU PM)

BPR (PM) -
WCAG (PM) -
WJIZP (PM) -
WSYN (PM) “
wWSYO (PM) o

* Station operated from both points

t Headquarters Station

NEW YORK
WKVA \lnmonl Police Barracks
WJKW  Babyl
WBTC Bnnvln "
WIZP Bay Shore -
wIzO 3¢lhpage State Pk o
WLSA Commac
WKVC  Fishkiil o
WIZL Jones Beach o
WIZG Kings Park .
wWIZC Lake Succees “
WIKR Monnuk .
WPJK Onel da .
WJIGA Riveri -
WPGC South Bcheneeudy
WAKP Sidney
WIZA Valley Stream o
wIYQ (P)
NORTH CAROLINA

WANL Elizabethtown Police Barracks CD Fumer
WANH Ralelzh' State House
WANK alisbury Poilce Barracks “
WANJ Swnnmnon o
WANI Willlamston "

© Headquarters Station

NORTH DAKOTA
KAZB Bismark O Orson
OHIO
WOZV  Athens Police Barracks
WOHO  Bellevue
WLSZ Bridgeport o
WPHT Cambridge "
WPGQ Columbus ‘
WODH Dayton "
WPGG Findlay “
WLSW  Geneva “
WOUG Loraln ¢
WLSV Mansfield
WOGN Marion
WPH Massilion
WOUB  Middletown o
WODX sb “
WHNT Portsmouth e
WOEX alem o
WTOH Troy N
WBGQ Warren o
WPHK  Wiimingtoun -
OKLAHOMA

lIEOSC 6{dmom Police Bnrucn HL Klmsey
KOSX  Clinton . o
KO8Y Lawton ‘ .
KOosw MeAlester " -
K Oklahoma City® State House **
KO8p Per;y Police Barracks "
KOSR  Enk - .

* Headquarters Station

OREGON
KOHA  Astoria Police Barracks CD Cannon
KO Baker " .
KOHN " .
KOHU . *
KOHC oqulille “ “
KOHD The Dales " -
KOHE Eugene . .
KOHI Gov Camp . -
KOHG  Grant Pasa o "
KOHO John Day " o
KOHK Klamath Fuls - N
KOHL LaGrande® “ o
xogg Medford . N
KO! Odell Lake - '
KOHP o o
KOHM o CF (‘roes
QZH PML Ponllnd * o
KOHR R o CD Cannon
KOHS Salem o '
KOHJ Emnthm Junction ** o
KOHF P
KOHT P)
KOHH PM)
KOHV PM)
PM)
KOHX PM)
KQZH (PM)
* Headquarters Station
PENNSYLVANIA
WSXXF Allegheny Mt Po, Barracks Lt DE Wagner
WSXXI Allegheny Mt o
WSXXL 0
WBJU  Bedford . .
W3XRC Blue Mt - “
W3XRD M “ .
WBJY Blue Mt o -
WBJV Breezewood - o
WBJZ Carlisle - o
WBJO Donegal “ '
wBJSs Everett Malnt Shed ** .
WBJX Ft Littleton " “
w Harrisburg® Capitol Bldg
WBIJM Irwin Po. Barracks
WBIR Kegg Malnt Shed *
w D Laure} Hill “
W H “
WBJN New Stan “
WBJT Newvllle M‘Inl 8hed
WSXXJ 8 Hill o
WSXXE Sldellnz HIln “ o
WSXXK Sideling Hill o »
WBJP Somerset o .
WBIQ Malnt Shed 0
WSXXG Tuscarors Mt “ o
WBIL Willow Hill e o
WAMPF P) - -
WSVR  (P) " -
WRS PM) "
WIA (PM) o
* Headquarters Station
RHODE ISLAND
WRSA Scituate Rte 6 N Scltuate LEC G_qdwln
RSW o (P) "
TENNESSEE
WJIBV Chattanooga 110E9th 8t PE Grlm!h
WBVM Nashville® State Bldii
K Knoxville Blount & Henley .
WDBW Memphis 232 Front St o
WAMW (PM)
* Headquarters Station
TEXAS
TXA  Austin® BState House WH Bromm
XH Dallas Police BArucn
XF Worth .
(U + M “
{TXB (P
(TXR (P
* Headquarters Station
UTAH
1%33.5 Osden Polloe Bnrucks JB Lmle]ohn
KUHP S‘Il L‘ke City® Capitol Bidg JB Lm:le]ohn
KBTS (P) :
* Headquarters Station
VIRGINIA
WRIF Appomattox  Police Barracks WM Lee
WSPH Chesterfield Co *
WRIG Culpepper Co “ "
WSNL P
WAEY ncess Anne Co " .
WBX Wytheville ' “
W3XVv Montgomery Co o o
WASHINGTON
KNFK  Bellingham Police Barracks
KQZT Bremerton
NFS  Chehails «
GHQ  Chinook Pase o
Qcs 1fax “
LAXV  Colville “
(WSF Davenport o
NFX  Ellensburg -
NGZ  Ephrata o
FDG  Everett e
RHX Fort Lewis "
{NGA Goldendale .
(BPW
CBK.
QGF K-M Hiil "
NF Lodge Pole Camp **
DY M n Ci o
HP Mt Vernon .
ACB OnnOfm -
FPM  Olympia® Legisiative Bidg
KN, Olympia® o
KQEK  Pasoc Police Barracks
KRGS Port Angeles o
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335 E. ONTARIO ST. = CHICAGO Il ILL.

Cenadien Warehouse: 560 KING STREET, WEST . TORONTO 2, ONTARIO

MOVING AIR --

15 CUBIC FEET A MINUTE
ONLY 2%” OF SPACE NEEDED

The blower illustrated, No. 1}2°, is one of many blower models
manufactured by the L-R Mfg. Div. with C.F.M.'s at 8000 R.P.M.
ranging from 15 to 270. These blowers will outperform many
larger and heavier types formerly in use and where size and
weight are factors, they are the answer to cooling problems pre-
sented by electronic tubes or circuit components in airborne
communication units as well as in many industrial applications.

*WEIGHT: 2 oz.; CAPACITY: 15 C. F. M. at

8000 R. P. M.; CONSTRUCTION: Housing of

high impact phenohc plastic. Wheel is turbo-

type cadmium pluted steel; SIZE: 2%’
x 61/64”" wide x 2142 high.

L-R MANUFACTURING DIVISION OF

The

2. NEW LITCHFIELD STREET
TORRINGTON, CONNECTICUT
B S T RS T SIS EIE ST ¥ T T T IS A

July 1945

formerly /M Rapro-ELEcTRONICS

WESTERN
UN. ::.N”
ELEGR/APH CO.

indlalls SYRCO THINWALL
WRAP cffer Rigid Testing

« « « . . the first uniformly high quality
fine wire, plastic insulated with flame
proofed yarn serving.

This photo of typical construction is absoiutely unrefouchea
Voltage Breakdown — 7000 Volts

(For spiraled section shown in photograph after 5 minutes in water)
Insulation Resistance—30 Megs, Per 1000 Ft. at 60°F. (After
72 hrs. in water)

Here are Thinwall’s Characteristics:

High dielectric properties, Maximum saving in space and
weight, Unlimited coding and identification, High tempera-
ture operation, Excellemt abrasion resistance and toughnm,
Maximum protection against damage by soldering iron,
Unusual flexibility at below freexing temperatures, Flame-
proof qualities, Good end and spot-stripping characteristics,
Low cost.

Surco-American Thinwall Wrap is available in a wide
variety of formulations finer sizes of wire and thinner
insulations than shown above, for use where maxi-
mum performance under specific operating conditions
is required.

- 7

ELECTRICAL INSULATION CO.
Dept. R 84 Purchase St., Boston 10, Mass.
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STATE POLICE, Continued

WSE  Raymond o
GHD  Beattle o
NFL Shukson o
GHE Snoqualmie Pass o
NGR S8pokane .
acoma ‘
KNGC  Vancouver “
NGD Walla Walla .
NGQ Wenatchee »
NGB  Yakima "
QAW (P)
QFS8 (P)
g B
{(RBV gPi’
KQBX & P)
KRAH (PM&P)
KRAI (PM & P)
KRAM (PM & P)
KWSA (PM & P)
* Headquarters Station
WEST VIRGINIA
WBSP Beckley Police Barracks CA \lmhul
WSUA Chapmmvl e
WSPL Elkins . o
WMWYV  Moundsville o .
SJA Parkersburg “ "
WRMP Romney - "
WSWV  Shinnston . -
WPWYV Bouth Chlrluton o “
WBLT Stollings “
WRPC
WBSQ (PM)
WISCONSIN
WIZR Madlson 8tate Traffic Control
WAQZ PM)
WKWS (PM)
WYOMING
KWHF Casper Pojlce Barracks CA Houge
KWHC Cheyenne 1500 E 5th 8t
KWHG y Sherifi's omee ‘
KWHD Rawlins Sheriff’s Offce “
KWHA Rocl Spﬂnga Clty Hall “
KWHE S8heridan olice Dept "
KWHQ Laramie "

SPECIAL EMERGENCY STATIONS
ALABAMA
Amer Tel & Tel Co 100 N Frankin St Mobile JC
BirmisEham Gas Co 1200 6th Ave N Birmingham
WB’)éFl Blrmlnxhnm Ala TG Humphrey! Jr

Soutiie(r'nB Natural Gas Co Box 2563 Birmingham

WBVO Wetumpka Ala

WKHT  Tarra

WKHU A:lama Ga
ARKANSAS

Little Rock Municipal Waterworks Little Rock
KQCJ Reservolr of Little Rock Ark EF Henning
KQCK Mun Filter Plant

CALIFORNIA
Ambrose G 810 Mills Bldg San Francisco

KAMA Santa Cruz Island Santa Barbara Callt
State of Callf Dept of Pub Wks Div of H'ways 12th &
N Sts Sacramento Callf
KATW Alturas
KQGM Blshop
KATX Burney
KQGI Burnt Mill
KQGJ Cajon Pass
KBTC Conw:ly Summit
KQGK Crestview
KAON Donner Summit
KRMA Echo SBummit
KFPE Grapevine
QGC Marysvlile
KATU Mineral
KATR Mt Shasta City
KFPE Osk Glen
:$V : l||m
uincy
AS Redding
FPH Ridge Route
{QGN 8San Bernadino
KBTD 8onora Junction
KATS Susanvilie
QGD Tuckee
ATT Yreka
QGB Yuba Gap
S0 Test Car  (PM)
QGL (PM)
Culfg{nla Elec Power Co 3771 8th St Riverside
KGJF Blythe Cnllf
KGJD (‘nllp tria
KGYF Blshop

KGYB Tonopnh Nevada
Clty of Long Beach Long Beach Calit
Long Beach Calit FG Strong
Clty o( Los Angeles Dept of Water & Power Box 3669
Terminal Annex Los Angeles (‘alift WW Matney
KQ8 Independence (, lf

KQT Los Angeles
KFMQ .
KI1lE Vioctorville e
KIIG Stlver Lake Camp Calit
KIKH Boulder City Nevada
KADN P;
LADP
Havislde Co 40 Spear St Ban Franclsco
No fixed statio:

ons
Los Angeles Co Callf Flood Control Dist 751 S Figueroa
St Los Angeles C'alif ME Kennedy

KAOS8 N liotlywood

KAOP Puddingston Dam San Dimas Calit
KAOQ Bmta Anita Dam Monrovia

KFCD eles Callf

K1Iw me G rlel Dam 2 San Gabriel Canyon
KIPH Los Angeles Callt

KIPN Pacolma Dam Pacoima Canyon Calif

KIPO San E-aﬁ){lel Dam 1 San Gabriel Canyon
"8

WGXFE San Rafael Hills
KI1PW Big 'E%\mn Dam Big Tugunga Canyon
KQXD Big Dalton Dam Giendora Callt
KQXE Glendora Callt
KQXF Long Beach Calit
Los Angeles Rallway Cor 1060 8 B’way
KIT. Los Angeles J Sullivan
KINT (P)
KIPP (P)
KQXN P
KQX0O
Modesto lrrlsntlon Dist 823 11th St Modesto Calif

KQBZ R Gada
Nevada Irrigation Dist Grass Valley Calit
No fixed stations
Pacific Gas & Elec Co 245 Market San Franclsco Calit
KQDX , Carlbou Power House Plumas Co Calif
Pacific Lighting Co 810 Flower 8 Los Angeles Callf
{RML Los Angeles HV Harvey

KA
Pacific Tel & Tel Co 140 ‘\ew Montgomery St San
l-‘roagclsco Call( CIH Col

KD howchilla
KQE Yosemite Valley
KAPR Flelds Landing
KQEM Ukiah
KFDU Emeryvllle
KFXD
Reclammation Dist No 1500 Robbins CD Bouton
KQXM Robbins Calit

8an Diego Gas & Elec Co 8861 6th Ave San Diego Calif
KROA 8an Diego Call( PH Adam:
Coast Countles Gas & FElec Co 22 Puclﬂc Ave Sants
Cruz Calif W Kellar
KFIB Gilroy Calit
KFIL Hofllster Calit
Southern Calif Edison Co Ltd 601 W 5th St Los

Angeles Callt

AMB Alhambra Callt
KAMC Glendale o

FTH Big Creek “
KFTL ‘
KFS8J Alhambra .
KFSL San Gabriel o
KFSR Santa Barbara
KFSV Kernville "
KQDZ Anaheim .
KQER Chino ‘
KQES Long Beach o

QET Torrence o

KQEU Saticoy "

KQEV Vernon o
5 Santa Monica **

Southern California Gas (‘o 810 8 Flower St Los

Angeles 14 Calit HJ Keeling
KBSB (
KF (PM)
Southern Calitornia Telephune Co 740 8 Olive St San
Francisco Rm 428  JH ( Jlar Kk
KDXA (P; g
KDXB (P “
KFDP (P) .
Southern Countles Gas Co of Calit 810 S Flower St
Los Angeles Callt

ng
Co Gﬂf\lnrket San Francisco Calit

C:
930 bdlson Bldg Los Angeles Calit
Cralg C

KFKZ Rio Blnnco Co Colo
KIEH Lafayette La
COLORADO

Mountaln Stntes Tel and Tel Co Denver Colo
No fixed statl
The Uncompnhgre Valley Water Users Aseoc 601 N
Park Montrose Colo  JR Thompeon
KGDH ‘Taylor Park Dam Colo
KGDN Montrose Colo

CONNECTICUT
Connectlcut Iight & Power 250 l-‘relzht 8t  Waterbury

2 Waterbury Conn QQQ
WAVY Montville .

A Devon N
WAWK New Mllford e
WAWN  Steve

Venso!
Souti}llern New hnghnd Tel Co 227 Church New

WSNU New Haven Conn LB Grew

WSNV
l.'nlted Illuminating Co 80 Templ
WBXW  New Haven Conn
WCBY Bridgeport

DISTRICT OF COLUMBIA

Capital Transit Co 3222 M St NW Washington DC
HA Washington DC RG Thring
10th & 12 Sts NW

le New Haven Counn
A Up_}!nm

Potomac Elec Power Co
C Pearce
WSIB Washington DC
Chasnpelke & Potomac Tel Co 725 13th St NW  Wash-
ington D% I\;)M Godfrey

wSIL
(PM)

Washington

W8BIM

FLORIDA

Amer Tel & Tet Co
WITC Jacksonville 325 W Adams JC Leman
WITG Key West Simonton & Southard SW New-

land
WATJ \i‘ﬂm' 36 N, 2nd St JD Rhodes

WATK
Florida Power & Light Co 25 SE 2nd Ave Mlam! Fla

WNE Brndenton Fl
WNF Sarasota

WNG West Palm Beach *°
WNH Miami .
WNM L ue City .
WNP Palatka .
WNQ Ft Lauderdale "
WNB8 Punta Gorda o
WNT anfor: »
WNV St Augustine o
ng l)aytona Beach "

WNZ Ft Pler
Clty of Jucnonvﬂle l040 Lnurn St Jacksonvlile
WMGQ Jacksonville Fla EW Connell

GEORGIA
Consolidated Timber Protective Organization
ville Ga

e
WANA Homerville Ga
Southern Bell Tel & Tel Co 67 Edgewood SE Atlanta
No fixed statlons
ﬂuperlor Pine Producm Co Fargo Ga
EE Fargo

IHiomer-

ILLINOIS

eu# Surface Lines 231 8 LaSalle Chicago 11l

Chlclf'ol

Commonwealth Edison Co 72 W Adams Chicago Ill
WBYU Chlcuo Il RV Dondanvilie

Illlnol.! Bell Tel Co 212 W Washington Chicago 11l
WA Spﬂnxﬂold SE Aust| in

WA
Natural Gas Pipellne Co of Amer 20 N Wacker Dr

Chlcnco Il WT Bulla
KQ8sv Gray Okla W T Bulla
KQsw M|nneola K "
KQ8Vv Helzer
KQsu Glasco o ‘.
ﬁl SIX Beatrice Neb "
KIPR Emerson lIowa o
KIPT Truro ' «
KIPU Harper ° "
KIPQ o . .
WAGQ Geneseo 111 o
Texoma Natural Gas Co 20 N Wacker Dr Chicago 111
K r{ Texas WT Bulla
KQWC  Stinpett ** -
INDIANA
Indlana Bell Tel Co 240 N Meridian Indianapolis

No fixed station JM Hughes
lndlnnn General Service Co Marion Ind
F M\ll;;cle lnd EE Mlller

SAO on
Indiana & Michigan Elec Co 220-2 W Colfax Ave
South Bend Ind MA Kerscher
WAJX RR 2 Allen Co Ind MA Kerscher

WAMN  Mishawaka Ind

WAKS RR 3 Berrien Co Mich -

WAKU Elkhart Ind “
A South Bend I "

WAUG
lndlmn?olls Power & leht Co 1230 W Morris St
Indianapolls Ind
WDBP Indianapolls Ind BW Whaley
Indiana %rvlee Corp 2101 8py Run Ay Ft Wayne Ind
w% Ft Wayne Ind HK McKean

Northern Indiana Pub Service Co 220-222 S Maln St
Goshen Ind RA Hawl
DBV Goshen Ind RA lek
MRB Angoln o
WMRG Warsaw * "
WMRM Pl mouth Ind

Public Service Co of Ind Inc 110 N lilinols S8t Indi-
anapolls Ind HD Ashloc
WKK Marfon Co Ind

KANSAS
Kansas Cltg Power & Light Co 1330 Baltlmore Kansas
Clg 1
KQl Knna Cit y

Kansas Gas & El 1900 E Centrnl

ec Co Wichita Kans
KAOC chhlta Kans L. Reec

KENTUCKY

Loulsville Gas & Elec Co 731 Ormsby Loulsville Ky
RHD Loulsville Ky WT Beard

MARYLAND

Chesapeake & Potomac Tel Co of Baltimore City 320
Stcl»’olul Pl Bailtimore Md AE Nickles

WR allsbury Md AE Nickles
WAXS Baltlmore “ .
WRCS - .
WAXQ Cumberland ** o
WAXR Hagerstown  ** .
WBDL Onancock Va “

Consolidated Gas Elec Light & Power Co of Baltimore
39 W Lexington 8¢t Baltimore Md
WAQI Baltimore Md

MASSACHUSETTS

Boston Consolidated Gas Co 100 Arlington Boeton
WDDE  Boston Mass F Krumscheid
Boston Edlson Co 39 Boylston St Boston Mass
C Hamiiton
‘rnmlnghlm Mass
WAZB Weymouth
WAZC Boston

\\ Q\VP Woburn

Boston Elevated Rallway Co 31 8t James Ave Boston
No fixed stations

Brockton Edison Co 36 Maln St Brockton Mass

WEKS Brockton Mass CW

New England Power Co 441 Stum Bt Boston Mass
WAOJ Millbury Mass

New England Tel & Tel Co 6 Bowdoln Sq Boston Mass
WDBG Boston Mass AS Winstow

Western Mass Elec Co 210 Alden 8t Springfield Mass
WBYA wd

BJ Do
MICHIG AN
City of Detroit Dept ot Street RR's 12249 Woodward
Av Detroit M h T Kirby
ALJ Detrolt
The Detroit Edison (‘ 2000 2nd Ave Detrolt Mich
WDAX  Detroit Mich AA Mey
WMAYV Marysville Mlch AA Meyer
wQJL Detrol

WSUP Supe!
Michigan Bell Tel Co 1365 Case Ave Detroit Mich
No fixed statlons WIH Blankmeyer

MINNESOTA

Northern States Power Co 158 5th St
WPL 8t Crolx Falls Wis
WLP Minneapolls Minn

Minneapolis
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Essential to Every

TECHNICAL LIBRARY

Here is an invaluable source of information on the most impor-
tant radio development—a complete record of FM progress
in all its phases. In addition, these bound volumes of FM AND
TELEVISION contain a wealth of technical information and design
data which should be available in every engineering and
patent library.

May 1941 to October 1941

November 1941 to April 1942

May 1942 to November 1942

December 1942 to May 1943

June 1943 to December 1943

January 1944 to June 1944

July 1944 to December 1944

NOTE: November 1940 to April 1941 is out of print

Each volume is bound in beautiful three-quarter pig-
skin and blue cloth by the famous Eggeling Bindery.

PRICE $5.50 PER VOLUME (plus 25¢ for shipping)

FM AND TELEVISION MAGAZINE
511 Fifth Avenue New York 17, N. Y.

FREE to YOU

COLOR CODE AND
OHMS LAW CALCULATOR

A great corvenience. Easy to
work. Solves many problems.
Attach coupan toyour letterhead
Free to radio men, engineers, etc.

BURSTEIN-APPLEBEE_COMPANY
1012 McGee, Kansas City 6, Mo,

Send me FREE Color Code and Ohms Law Calculator
BURSTEIN- along with latest catalog.
APPLEBEE WEL

COMPANY
1012 McGee St. NAME
Kansas City 6, Mo. ADDRESS

Mail Coupon Now TOWN STATE

STATE CCNNECTION IN INDUSTRY

July 1945 — formerly FM Raplo-ELEcTRONICS

s 5 §;‘§"s¢,k§¥ = q

AN HOUR ON THE BENCH
SAVES NINE ON THE JOB

Bench assembly and repair

means speed-up in produc-
tion. The use of Cannon
Multi-circuit Connectors
in the wiring of electrical
equipment is the ulti-
mate in assembly effi-
ciency—time saved on
the job, less skilled la-
bor, better critical work

Bench wiring by Ifan Wheeling of the
Curtiss- Wrizht Corporation,
Columbus, Ohio

under better conditions.

Various parts of electrical assemblies may be man-
ufactured in different factories and put together and
into operation simply by inserting a Cannon Plug
into a Cannon Receptacle. The connection will be
firm, tight and solid—yet quickly disconnected for
replacement or repair.

There are more than ten thousand connector sizes,
types and kinds listed in the Cannon catalogs. Thou-
sands of special and intricate circuit requirements
may be met right from stock with Cannon Plugs.

Wherever quick, complete
and sure electric connections
must be made—whether for a
single element or a maze of
circuits—use a Cannon Con-
nector. Nothing less is so
surely satisfactory. Nothing

better can be had.

Write for the condensed Cannon Catalog. It gives you a gen-
eral introduction to the Cannon line. Address Dept. A-195,
Cannon Electric Development Company, 3209 Humboldt St.,
Los Angeles 31, California. .. Below is pictured a wall mount-
ing, typical of the famous Cannon AN line of plugs.

CANNON ELECTRIC

~  Cannon Electric Development Co.
Los Angeles 31, California

Canadian Factory and Engineering Office:
C Electric € y, Lid., Toromto

CANNON
ELECTRIC

o

Representatives in Principal Cities — Consult Your Local Telephone Book

Cannon 1C 6045 6 9



SPECIAL EMERGENCY STATIONS, Continued

Rainy River Improvement Co 500 Baker Arcade Bldg
Mlinneapolis Minn O Sandstrom
WRRL Kettle Falls Dam Minn
WRRM  International Falls **

MISSOURI

Kaneas City Power & light Co
Kansas Clty Mo 1. O'Dell
KQ Kansas City Mo
St. Joseph(;‘lg;%.& Power Co 502 Angelique St Joseph

8t Joseph M
St Loula Pu Servlee Co 3869 Park Ave S8t Louls Mo

1330 Baltimore St

KEHG St Louls Mo BB Miller
%uthwestem Iiell Tel Co 1010 Pine St St Louls Mo
o fixed stations

Unlon Elec Co of Mo 315 N 12th Blvd St Louls Mo
KUEC 8t Louls Mo JP Woodward

MONTANA
The Montana Power ("o 40 K B'dway
No fixed stations WII Blankmeyer
NEBRASKA
Northwestern Bell Tel Co 118 8 19th 8t  Omaha Nebr

KU (PM) RB Peterson
KQv (PM)

Butte Mont

NEW YORK

American Legion 11, Spﬂnx Poot 149 1
Jamestown NY PT T
WANC Jamestown VY
American Tel & ‘I'el (‘v (L.ong Lines Dept)
New York NY
No fixed stations
Buvl‘f"‘lu Niagara Elec (* o? 535 Washington Buftalo NY

Burtal
l)lv of Water Water lnt:{}e Pier &

L
Clty of Buftalo
Flitration Plant Porter Ave Buffalo N

Fenton Pl

32 6th Ave

&';!Ql Buﬂalo NY Ji ~Rlll
City of New York Bd of Transportation 250 Hudson
New York (1
WRWH lir(mkl)n NY
New York & 28-19

& Queens Flec Light & Power Co
Rridge Plaza N NY
No fixed stations
New York Telephone ("o 140 West St
/RSI) New York NY DS I‘%_row

RSE
Western lynlon Telegraph Co 60 ITudson St
NY EC Homer
WRZS Water MUl NY
Con.s‘(:lldated Edison Co of NY

No fixed stations

Queens
New York City
D

New York

4 irving Pl New York

OHIO

Cinclonati Street Rallway (‘o
cinnat! Ohlo GS8 Cornish
WAQF Cioeinnat! Ohlo

Dixie Term Bldg (‘in-

City of Cleveland Div of Transportation 1404 E 9th
Cleveland Ohlo
DCzZ Cleveland Ohlo

Columbus & Southern Ohlo Elec Co 215 N Front 8t

Columbua Ohio JN Bchwart:
WIGR Harrison Twp P!chwny Co JN Schwml
WIGN Madlson Twp Franklin Co

WJIGK Columbus Ohto
The [z’alyton Power & Light Co 25 N Maln Dnyton

WAMZ Dayton Ohio WR Maxwell
WBN Wiimington -
WBNI W Alexandria "
WRBNJ Washington Ct House o
WBNK ‘(enla o
WOB .

Ohlo Bell Tel Co 750 Huron Rd Cleveland Ohio
WRLU (DM)

WSLX (P\!)
Ohlo Edison Co 325 E North St Akron Ohlo
WOFEA Akron Ohlo HE Nerhood
The Ohlo Power ("o 608 2nd S8t 8K Canton Ohlo

WARBO Bellalr ()Illu Jo* \lundnrﬂ
CEG o

WDBN

WAFJ

VVAGS -

WMO eeling

The Ohlo Pub Servlee Co Masellion ()hlo
AHI Alllance Ohlo  CB Schwab

w'vu,w Elyria

WMLX  Warren - o

WMLY Port Cilnton  ** o

WRQW Massillon o "
WRRA Sand

usky
Clity_of Toledo De t or Puh %rvlee Div of Water
Toledo Ohio EM W

Vilg
w Bg v Toledo Ohlo LM Wiigus

WHhH
The Toledo Edison Co Edison Bidg Toledo Ohio
WRYT Toledo Ohto A Ketcham-G Dorr

OKLAHOMA

()klmoma Gas & Flec (‘o 321 N Harvey 8t Oklahoma

City H Hartman
RMH Oklnhnma City Okla

Harrah .

Enid o

Oklahoma City **

Ft Smlv.h Ark

KEXS Muskegee Okla

Publlc Bervice Co of Okla 600 8 Main
iNS Tulsa Okla (R Downing

Tulsa Okla

qtanollnd Pipe Line Co PO Box 591 ‘Tulsa Okia
KQWF Pauls Valley ()kla FP O'Connor
KQWG Ad
OREGON
\onhwutern Eleo Co 920 SW Ath Ave Portland Ore
WL Cam
KAGX (p PM
KAGW (P M)

{BO8 (PM)
Portland General Elec (o
KQEB Portland Ore

621 SW Alder St Portland

Portland Gas & Coke Co 920 SW 6th Ave
No fixed stations DB Larse

PENNSYLVANIA
BQXI} Tglephone Co of Pa 1835 Areh St Philadelphia

Portland

o fixed stau
ight ( o 435 Gth Ave Pittaburgh Pa
wC W P&r&u ale P
<T1 burgh ity
WETC .
WETD . "
WFOL Wireton -
Pennsylvania Power & Light Co 901 Hamiiton St Al-

lentown Pa
WBI Frackville Pa
wCJ Hazleton -
WPH Williamsport °*

WAND Allentown ‘-
Peopla Natural Gas Co 545 Wm Penn Pl
Churehill Pa JV Hog
WJHE Allezhany Co **
WIHT ave - .
WIHF Monongahela - .
Philadelphia Elec Co 1000 Chestnut 5t Phlladelphia
WLP Philadelphia Pa
Phila Transportation Co 1405 Locust St Phila
WIVN Philadelphia
Pittaburgh Ra lwnya 0 435 6th Ave Pittaburgh Pa
WETL {(PAM)Y AC Cappel

Pittaburgh

SOUTH CAROLINA

Amer Tel & Tel (o Pnlmem) Bidg Denmark
WITA Denmark SH W ood ard
wITJ Denmark
TENNESSEE

City of Memphis Light Gas & Water Div 179 Madlson
Memphls Tenn JC Flippin
WMJV Memphis Tenn

TEXAS

City of Beaumont Water Dept  Walnut & Mulberry Sts
lieaumont Texas J1) Southwell
KSEB  Wiess Bluff Texas
Central Power & Light (o 120 N Chaparral
Christi P Taylor
RMV ('orpus Christi Texas

b qervlce Bd 201 N St Mary’s San Antonlo
Xk Snn Antonto  Texas

K\IBT New Braunfels -
KRMW -

Corpus

San Antonio

UTAH
Telezram Publishing Co  137-143 8 Main Salt Lake
1 John Baldwin
KASBY
Z

=
'<

inlt lee Clty llu.h

VIRGINIA

Amer ‘l'el & Tel Co
WAIV Norfolk 120 W Bute 8t JL Rnumvh
WaAlw Richmond 703 E Grace St RC

PRESTO ELECT
UNION CITY,

70
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SPECIAL EMERGENCY STATIONS, Continued
Appn.lwhlm Elec Power Co 129 E Campbell Ave Roa-

WMOF Chl.rluwn W Va
WRIS Roanoke WW K
Chesa) e & Potomac Telephone Co ol Va 703 E Grace
chmond Va
No fixed stations
WASHINGTON

City of Everett an Dopl 3102 Cedu 8t Everett
KF Everett Wash LH M
Puﬁet. und l:ower & Llﬁm Co 860 Stuan Bldg Seattle

Al
xdﬁ

PM
City o? Sentle Dept of Lighting 3rd Ave & Madison
Wash RA Benson

FEC Seattle ‘Wash

FEJ Cedar Falls  °*
KFED Dlablo .
KFEE Newhalem

‘Wash! n Water Power Co 825 Tnm Sponne ‘Wash
KQJ. Spokane Wash EH 8chul

WEST VIRGINIA

Wheellng Elec Co Wheellng W Va
No fixed stations  EL Miller
The Chesapeake & Potomac Tel Co of W Va 816 Lee St
harjeston W Va
No fixed atatlons

Qc

WISCONSIN
wlwtonsln Mlchli?n Power Co 137 W Mill 8t Apple-

BMN Appleton Wls
WR _ Conto Falls W
wlscomln TaloPhono Co 722 N B'dway Milwaukee

\o nxed stations
WYOMING
Mountaln Fuel Supply Co 615 Conn Ave Rock Spgs
Jo A Buchan
KQ Co-.lvlue Utah

KAYG Rock 8pgs Wyo
KAYN (PM)

SPOT NEWS NOTES

(CONTINUED FROM PAGE 36)

RMA of Canada: R. M. Brophy, president
of Rogers Majestic Limited and Rogers
Electronic Tubes Limited was re-elected
president of the Radio Manufacturers
Association of Canada. Also re-elected
were vice president S. L. Capell, who is
vice president of Philco Corporation of
Canada, Limited, and general manager
W. W, Richardson.

Sets for Troops: A new Signal Corps broad-
cast receiver, tvpe R-100/URR, is being
supplied to entertain troops overseas.
Operating on batteries, AC, or DC, it
tunes medium and short waves. About
100,000 sets will be made by Majestic,
Emerson, Espey, and Hallicrafters.

W3X0 Sold: FCC approval has been asked
for the sale of Jansky & Bailey’s FM de-
velopmental station at Washington, D. C.
to the Washington Post. Price was said
to be $75,000. The new owners have re-
tained Jansky & Bailey as consulting en-
gineers, and they will carry on the de-
velopment work to whicli the station is
already committed.

30th Anniversary: In 1915, Melville Eastham
founded the General Radio Company.
Not yet 30 years old at that time, he was
already well known and highly respected
for the design of Clapp-Eastham receiving
and transmitting equipment. General Ra-
dio’s shipments in 1944 totalled $5,150-
000,

Sound & Fury: The group of men who control
the destiny of a business that has made
enunciation an art and sound reproduc-
tion a science are surprisingly oblivious to
microphone technique and to the per-
formance of the public address equipment
used at the FCC hearings. These factors,

added to the very bad acoustics of the
auditorium at the Museum of Natural
History, make it impossible, at times, to
follow examination and testiinony.

B. G. Erskine: Chairman of the board of
directors of Sylvania Products, Ine. passed
away at his home in Emporium, Pa., on
June 23rd, at the age of 68. In 1924,
Sylvania Products Company: was formed
to manufacture vacuum tubes at the Em-
porium plant, originally a G. E. property
which Mr. Erskine and two associates
purchased in 1921. After merging with the
Hygrade Lamp Company of Salem, Mass.
in 1981, all lamps were sold under the
Hygrade name, and tubes under the Syl-
vania Trademark. Today, the Company’s
plants in 80 towns employ nearly 30,000
people in the manufacture of lamps and
radio tubes.

Henry ). Bareta: After one year as vice
president of Amalgamated Radio Tele-
vision, New York City, Heury Barreca has
been elected president. He was formerly
chief tool engineer of American Radio
Hardware Company of Mt. Vernon, N. Y.

Merger: The 50-year-old Thordarson Elec-
tric Manufacturing Company, Chicago,
and Meissner Manufacturing Company,
Mt. Carmel, Ill., have been merged with
Maguire Industries, Inc. Other Maguire
acquisitions are Ferrocart Corporation of
America and Micro Products Corporation.
L. G. Winney, formerly first vice
president and trcasurer at Thordarson,
has been elected as vice president of
Maguire Industries, and will be general
manager of the Thordarson Division.
William R. Mahoney, formerly secretary
and assistant treasurer at Thordarson,
has been elected assistant treasurer of
Maguire Industries, and Miss L. A\.
Strohmayer, assistant secretary.
Following the purchase for cash of all
Meissner stock, Mr. Maguire announced
that there will be no change in policies or
operations other than expansion in sales
volume due to increased capital now avail-
able. James T. Watson and George V.
Rockey, formerly the principal stock-
holders, will continue to head the Meissner

management, and Oden F. Jester will
carry on as sales manager. Mr. Watson
has been elected a vice president of Ma-
guire Industries.

Television in B. A.: A syndicate headed Mar-
tin Tow, holding the only franchise for
television in Argentina, has consumated
negotiations with Allen B. DuMont
Laboratories for the purchase of a tele-
vision station to be erected at Buenos
Aires. It is understood that the transmit-
ters will be of 25 kw. peak power for video
and 12.5 kw. for audio, and that cameras
and control equipment will be furnished
for 8 studios. Although other applications
have been received for equipment to be
used in South America, this is the first
actual sale consumated.

Howard E. Kingdon: The appointment of
Howard E. Kingdon as chief engineer has
been announced by Eisler Engineering
Company, Newark, N. J., manufacturers
of radio tube and lamp manufacturing
machinery and welding equipment. Mr.
Kingdon was born in Michigan, and re-
ceived his engineering degree from the
University of Michigan in ’23. Beforc
joining Eisler, he was works manager of
the transformer division of Common-
wealth Electric Corporation, Welland,
Ontario.

New Tube Division: All RCA’s tube engineer-
ing, manufacturing, and sales activities
are to be integrated in the new RCA tube
division, with L. W. Teegarden as general
manager. Division headquarters, now lo-
cated at Camden, will be moved to Harri-
son, N. J. RCA tubes are produced in
plants at Harrison, Lancaster, Pa.,
Saugerties, N. Y., and Indianapolis.
Newly appointed executives of the division
are Dr. G, R. Shaw, chief engineer; F. 11.
Troup, controller; and T. J. Scanlon,
general purchasing agent. Mr. Teegarden
will continue to direct tube sales.

W2XMN: Major Armstrong has applied to
the FCC for authority to operate his
Alpine station on a new frequency of
92.1 mc. with a power of 55.7 kw. to cover
15,610 square miles.

education and experience.

511 FIFTH AVENUE

SPEAKER LABORATORY ASSISTANT

Eastern manufacturer many years in business, with fine
post-war picture, can use young engineer, preferably with
some speaker experience, to assist in design and develop-
ment work. Fine opportunity. Salary open. State age,

ADDRESS BOX 115
FM and TELEVISION

NEW YORK 17, N. Y,
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COMCO CRAFTSMANSHIP MEANS

Coitomigel

RADIO AND ELECTRONIC EQUIPMENT

Needed elsewhere today ...

... ready for tomorrow

TRANSMITTERS— Fixed
Maion Gl M. Low & It was only natural that Comco should be called
early to serve in America's war effort. Qur
craftsmen were long experienced. Our facilities

were geared 1o quality standards.

And it is only proper that our commercial
production should be rigidly restricted now.
We are building many types of radio and elec-
tronic equipment urgently needed by our fight-
ing forces.

;.
RECEIVERS—Fixed Tuned,
Rack Type .2—160 Mc. Low &
Medium Frequency and VHF.

When victory is won, and our war-time com-
mitments are fulfilled, Comco skills and equip-
ment—our engineering énow how—will again
be devoted tc making peace-time products for

< peace-loving America.
TRANSMITTER-RECF1V.

ERS—Mobile amd Fixed Sta-
tion Types2.5—8 Mc.

Imbued with the idea of “‘not how many, but
how good” ... trained to take time 1o do things
well . . . Comco CUSTOMIZED equipment of
Tomorrow promises even more dependability,
even finer performance, a still higher level of
dollar value.

WRITE! Jus? a note on your company lesterbead out-

lining your exact requirements. We'll give you the

benefit of our specialized experience. We can supply a

wide variety of CUSTOMIZED equspment on priority

NOW. We are accepting non-

— //) briority orders for post-war
S

¥ delivery.
M . 6‘ & ELECTRONIC EQUIPMENT

COMMUNICATIONS CO )

Y

TRANSMITTERS and RE-
CEIVERS—VHF Mobile and
Fixed Station units 30—160 Mc.
FM and AM Models.

MANUFACTURERS OF RADIO (e

CORAL GABLES 34, FLORIDA
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(CONTINUED FROM PAGE 4)

and refinements as are necessary. Next,
the revised plan will he passed on to the
Commissioners for their consideration,
and for their guidance in formulating rules
and regulations to assure the most effec-
tive utilization of the frequencies assigned
to the police service.

There, in very broad terms, is what you
can expect from the FCC. The Commis-
sioners are not experts on the subject of
police communications.

You are the experts in police communi-
cations — not the FCC. It is to your ad-
vantage and to their credit that they rec-
ognize your abilities and their limitations.
However, this puts a definite obligation
on the membership of the Eastern States
Police Radio League and of the Associated
Police Communications Officers to formm-
late plans that will meet your present
needs and anticipate future expansion. In
fact, it puts every police communications
officer under obligation to join either the
ESPRL or APCO, and to protect the re-
quirements of his own system by taking
part in the overall planning.

These plans must fit within a framework
of limitations which the FCC has set up in
order to assure the most effective use and
distribution of the radio spectrum. I can
give you certain information on some of
the points to be considered. Even this data,
however, is subject to any modifications
which may be indicated by further ex-
perience.

The number of channels in a given band
is limited by the frequency swing of the
FM transmitters and the frequency drift
that is permitted. In order to accommo-
date the maximum number of channels in
the new, higher bands, both mobile and
fixed police equipment will have to meet
new standards of frequency precision, and
police radio supervisors will have to main-
tain these higher standards.

It is probable that the allowable toler-
ance on new mobile equipment for frequen-
cies above 100 me. will be reduced to
.0059, or even to .00019, This is not final,
but it is probable that these tolerances
will be written into the new requirements.

Initially, it is planned that the channel
widths will be:

40 ke. wide at 30 to 44 mec.
50 ke. wide at 74 to 78 or 104 to 108 mc.!
60 ke. wide at 152 to 162 mc.

The channel width at 30 to 40 me. may be
reduced to something less than 40 ke., but
no final decision has been made yet.
Control and relay circuits seem sched-
uled to share the television channels where
this can be done without mutual interfer-
ence. If, as many expect, the No. 1. plan?

1 The final decision of the FCC, announced on June
27th, puts the police band at 72 to 76 mec., with chan-
nels 40 ke, wide. Television frequencies to be shared
by police and other services will probably be 44 to 50
me., 54 to 72 mo., and 76 to 82 me.

(CONTINUED ON PAGE 82)
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Communication with, or between, mov-
ing vehicles becomes more important
as this Age of Speed advances. Every
factor is vital which promotes clarity of
transmission. When trains, taxis, ships
and passenger cars can contact each
other or their “home stations’”’ at will,
Amphenol Cable Assemblies, Connec-
tors and Sockets will do their share to
provide good electrical con-
tact within the equip-
ment. Atmospheric
and static condi-

AMERICAN

July 1946—formerly FM Rapio ELEcTRONICS

tions excepted, successful radio com-
munication in transit depends largely
on low-loss stability and good design
of the equipment's component parts.
The name “Amphenol’’ indicates to the
user that they have been designed,
made and tested to give the best possi-
ble service in spite of interference, vi-
bration and moisture. Detailed techni-
cal information on all Amphenol prod-
ucts in which you may be interested is
available and will be sent on your
request—ask for Catalog Section D.

PHENOLIC CORPORATION
Chicago 50, Illinois

In Canada ¢ AMPHENOL LIMITED ¢ Toronto

U.H.F. Cables and Connectors —Radio Ports —Cable Assemblies

—Conduit—Cennectors (A-N ond British) —P ostics for Industry
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incorporating new techniques, new cir-
cuits, new tubes.

NEW TRANSMITTERS... with impres-
sive high-fidelity, low harmonic distor-
tion, low hum level... plus ample operat-
ing safeguards.

The exciter is a complete 250-watt
transmitter whose output may be in-
creased to 1, 3, 10 or 50 kw by adding
power amplifiers.

B e

NEW ANTENNAS...of one to 12 or more
loops with two or more half-wave ele-
ments, are factory-tuned for easy instal-
lation. Standard coaxial lines feed them.

NEW POWER TUBES... highly efficient
in the upper portions of the RF spectrum.
incorporate notable Federal achicve-
ments in design and production. They
assure long. dependable performance.

Look to Federal for the finest in FM
equipment.

(orporalion

14

&
%,;f)' . Newark 1, N.J.
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you can’t put the sgueeze

on SEALDTITE

CAPACITORS

Just try it. .. Take a genuine “Sealdtite” capacitor and try to squeeze
it. No results. You'll find it has no soft spots, which in ordinary
tubulars provide room for moisture, the capacitor’s wofst enemy,
because the Solar capacitor has an internal winding of high quality
paper and foil, skillfully molded into solid plastic.

No moisture can penetrate this protective case and its substantial
construction permits rough handling, assures long and reliable service.

Use “Sealdtite” capacitors. Send for your copy of Catalog V-4.

Any Climate— Any Atmosphere— Any Service.,

W BAYONNE PLANT w

\ WESTN.Y. PLANT }
A TOTAL OF EIGHT ARMY-NAVY

S o [ 1 g EXCELLENCZ AWARDS

SOLAR CAPACITOR SALES CORP.
285 MADISON AVENUE, NEW YORK CITY

D
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“HYTRON Tubes Are Good—SO WHAT!

Sure, Hytron tubes are good — so
what! All tubes made for Uncle Sam
are good. They have to be, or he
wouldn't accept them.

But Hytron goes further. Not satisfied
just to meet Uncle Sam's JAN-1A
specifications, it always sets factory
testing specifications to tighter tol-
erances than the Services require. In
this way, Hytron assures top quality

usIvE MANUFACYURE

R OF RADIO

'O

despite slight meter inaccuracies and
the human element. When more uni-
form adherence to specifications can
be attained, tests simulating actual
equipment performance are added.

This same insistence on the best will
continue after the war. Then, too, we
shall say, "Hytron tubes are good —
so what! They have to be good to be
good enough for you."”

necewmo TuBES

BUY ANOTHER WAR BOND

16
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ANODIZED
ALUMINUM
FLANGE

CORNING
GLASS TO
METAL BOND

DRAWN
—— STEEL
cup

N GLASS BEAD )
o) TERMINALS (o

They’re totaIIy sealed. The Marion design amd glass-to-metal
sealing process assure true hermetic sealing. And the bond between the

metallized glass rim and the steel case is capable of withstanding extreme
thermal shock.

They're interchangeable. Magnetic shielding permits inter-
changeability on any type of panel without affecting calibration. The
Type HM 2 is direclly interchangeable with AWS Types MR 24 and 25. The
Trpe HM 3 is directly interchangeable with AWS Types MR 34 and 35.

They 're pn'ced ngﬁt_. As a matter of fact, Marion Glass-to-Metal
Truly Hermeticclly Secled Electrical Indicating Instruments cost no more

than standard unsealed instruments — yet, they’ll perform more satisfactorily
over a longer period of time.

They're a postwar pOteﬂtiaL Because they afford complete
protection against the eliects of temperature and humidity, these instruments

can simplify many production problems, particularly in regard to export
sales. Call us, Our hermetic sealing experience may be of value to you.

Marion Glass-to-Metal Truly Hermetically Sealed
2%" and 3% Electrical Indicating Instruments

Write today for complete inlormaticn. Not only do we offer these instru-
ments in standard ranges, but we also specialize in supplying them
with special and unusual characteristics for new and unusual applications.

MARION ELECTRICAL INSTRUMENT (0.

MANCHESTER, NEW HAMPSHIRE

July 1946—formerly FM Rapio ELEcTRONICS
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DUPLEX
DETAILS

Doughnut Coils for electronic and telephone purposes.
High Permeability Cores are hydrogen annealed and
heat treated by a special process developed by DX engi-
neers Send us your “specs” today —ample production

facilities for immediote delivery.

NOW AVAILABLE! DX RADIO PRODUCTS CO.

GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22, ILL,,U.S.A.
“

“the heart of a qood receiver”

Fresh off the presses, a 12

page bulletin on the new,
amazing Duplex Speaker
is now available . . . jam-
packed with engineering
and technical data, per-
formance curves, distribu-
tion characteristics. Details
of the Dividing Network,
A323 Amplifier and attrac-

tive cabinets also included.

SEND FOR YOUR COPY MODEL 79-B
TODAY SPECIFICATIONS:

FREQUENCY: confinyously variable 60 to 100,C00 cycles.

PULSE WIDTH: continuously variable 0.5 to 40 microseconds.

QUIPUT VOLTAGE: Approximately 150 volts positive.

OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load.

R. F. MODULATOR: Built-in carrier modulator applies pulse modulation ta any
r.f. carrier below 100 mec.

MISCELLANEOUS: Displaced sync output, individually calibrated frequency and
pulse width dials, 117 volt, 40-60 cycles operation, size 14"x10”x10”,

wt. 31 tbs.
LANSING CORPORATION Price: $295.00 F.0.B. BOONTON Immediate Delivery

1210 TAFT BLDG., HOLLYWOOD 28, CALIF. MEASUREMENTS CORPORATION

250 WEST 57 STREET, NEW YORK 19, N. Y.
IN CANADA : NORTHERN ELECTRIC €O. BOONTON » NEW JERSEY
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A big step forward in our program of service to the television industry is the
construction permit recently granted us by the Federal Communications
Commission for an experimental television station. . . . We view this latest
project of ours as an opportunity to study television’s thorny problems first-
hand, and to pass on the benefits of our findings to the manufacturers with
whom we do business. It is our aim to demonstrate in the field of television
the same “know-how'' that distinguishes our engineering and manufacturing
of custom-built electronic equipment. . . . As an engineering service and

manulfacturing organization, we are prepared to work with you in the devel-
opment and design of the following to your specifications:

o TELEVISION TRANSMITTING . .. Video and Audio

» STUDIO CONTROL DESK . . . Exclusive Control for Technical Direction

« MASTER CONTROL BOARD . .. 5 Available Video Channels

« TRANSMITTER CONTROL DESK . . . Featuring Operation Controls for Both
Video and Audio

SHERRON ELECTRONICS CO.

Division of Sherron Metallic Corporation

1201 FLUSHING AVENUE, BROOKLYN 6, N. Y.
"Where The Ideal Is The Standard, Sherron Units Ace Standard Equipment’’

July 1945—formerly FAM Rapro ELECTRONICS 19



IT'S THE MATING SEASON FOR GLASS AND METAL . ..
thanks to Corning Metallizing!

ORNING haslong been interested in the mating
C qualities of glass and metal. Out of this interest
has developed a metallizing process which can be ac-
curately controlled . . . and which lasts.

Corning’s metallizing process, combined with the
excellent mechanical and dielectric properties of
Corning’s glasses, produces hermetic seals between
glass components and metal by ordinary soldering

—Imeans

methods or furnishes accurate and constant capaci-
tances and inductances or electrostatic shielding.

Metallized glass as developed by Corning offers a wide
variety of new applications in the field of electronics.
Perhaps you have a problem where the union of glass
and metal can help. Why not write us about it? Address
Electronic Sales Department, F-7, Bulb and Tubing
Division, Corning Glass Works, Corning, New York.

Research in Glass

R and ~CORNING" are registered trade-marks and indicate manufocture by Corning Glass Works, Corning, N. Y.

80
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SENDING

With Finch Telefax
Equipment, written
orders, photos, etc.,
canbesent from one
point to any other
— by wire or radio.

Blice have long wanted a fast and
accurate means of transmitting photographs, finger-
prints, specimens of handwriting, codes, maps, written
orders, etc., from one station or city to another and on to
mobile units. The complete answer is found in Finch Facsimile,
the “instant courier.”

In 60 seconds, Finch Telefax Equipment will send and rececive
everything that can be written, drawn or printed on a sheet of
paper as big as a standard letterhead —as far as radio will reach!
Because it eliminates errors and omissions, Finch Facsimile is the
world's most accurate as well as fastest communication system.

Finch Telecommunications, Inc., Passaic, N. J. New York Sales
Office, 10 East 40th Street, New York 16, N.Y.

Rias: i~

July 1945 — formerly FM RAp10-ELECTRONICS
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RECEIVING

With Finch Telefax Equip-
ment, written orders, photos,
etc., can be automatically
received at high speed by
cars and boats in motion.

SELF SYNCHRONIZING

acsimile

81
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INEERS! DRAFTSMEN!

JROER TODAY? Sensaiional Mo

Clear, legible print . . . Tough, durable
for long wear . . . Size 10’/ x 4’*. __ Fits
3-ring binder...In case...Full instructions
...TRANSPARENT PLASTIC INDICATOR...

STANCOR now offers the entire elec-
tronic industry the new Multi-Slide Rule.
First developed for our own use, it is
today made available to all. .. Greatly
simplifies calculation of unlimited range
of problems...A genuine professional
rule—not a toy. This rule is obtainable
ONLY THROUGH STANCOR JOBBERS. PLEASE
DO NOT ORDER DIRECT. See your local
directory for the name of the Stancor
jobber in your city or, write for his name.
Price of Stancor Multi-Slide Rule: One
Dollar!—America‘s biggest slide-rule bar-
gain—a service to the trade by Stancor.

STANOARO TRANSFORMER CORPORATION
1500 N. HALSTED ST CHICAGO 22 L

ORDER FROM YOUR JOBBER

82

ACCOUNTANTS! STUDENTS!

(()bm'\n“b\e

only
Srancor 3

from
obber

in Y°“" afed

Note these 8 New Features!

In addition to having ALL the
values of the ordinary slide-rule,
the new Multi-Slide Rule has:

1 Four-ploce LOGARITHM TABLE

2 SIGNS and LIMITS of VALUE os-
sumed by trigonometric functions

3 Toble of NATURAL TRIGONO-
METRIC FUNCTIONS

4 toble of TRIGONOMETRIC FOR-
MULAE

5 Toble of SLIDE-RULE SETTINGS
6 Toble of GENERAL EQUATIONS

7 Long list of common MATHEMAT-
1CAL FORMULAE

8 DECIMAL equivalents of o fraction

OFFERED AS A SERVICE
TO THE TRADE BY

SIANGOR

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 72)

for +4 to 108 me. is adopted, these frequen
cies will come in from 78 to 108 me.. and
174 to 216 me.

Some communications ofticers T have
talked to feel that there are now more po
lice frequencies than there will be services
to use them. If that proves to be so. they
will be assigned to other services. but T do
not hesitate to predict that when new
equipment can be purchased. it will not
take long to fill up all the channels.

As you probably know, APCO is now
working on a plan for the 80- to +0-me.
and 42- to +4-me. bands that will eliminate
most of the long-distance interference
which now causes so much annoyance. 1
presume that the Eastern States Police
Radio League is taking part in this plan
ning, since it is for the entire United
States. This will mean new frequency as
signments for some systems where there
has been co-channel interference.

Svstems operated by towns and small
cities. intended to cover limited arcas, are
~cheduled for the 152- to 162-me. band.
The manufacturers say that the initial in-
stallations and maintenance will cost more
in this band. but the FCC is obliged to put
cffective spectrum utilization first. and
price must. therefore, be a secondary con
sideration in assigning frequencies.

I have no information about prices of
new fixed and mobile equipment, but when
the present prewar designs are replaced by
postwar models, it seems reasonable that
all prices will be raised. At least, we know
that new home radios are going to be up
about 23% over comparuble prewar re
ceivers,

The most important and interesting
new development ahead is faesimile. On
this subjeet. the FCC has no convictions.
First. the police must find out exactly
what use they will make of this service. but
this cannot be settled until it s known
what equiptnent will be made available by
the manufacturers. Nothing will be set
tled until you and the manufacturers get
together to decide the broad specifications.
For example: Are vou going to transmit
only photographs and fingerprints, or will
you also use typewritten messages? Will
you want to receive facsimile in the patrol
cars, or will it be limited to point-to-point
service? And will you want to transmit
facsimile alternately or simultancousiy
with speech from your present transmit-
ters, or will you want separate transmitters
and receivers?

These and other guestions of practice
and policy will not be settied for vou by
the FCC. They will not urge vou to use
facsimile at all. You must determine vour
own needs, and then ask the FCC for ywhat
You want.

Some state or large eity police depart
ment will probably pioncer with faesimilc
just as Connecticut did with 2-way M

(CONTINUED ON PAGE 85)
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CAUTION ON HIGH vOLT

| | mIMA
2.5V-1000V

1000-5000V 10 AMF

.";OV\(’
50Vey

\ 1/

|
»1000MA |

77 i 00MA |

LONG SCALE, WIDE RANGE VOLT-ONM-MILLIAMMETER

DOUBLE SENSITIVITY

D. C. YOLT RANGES

0-1.25-5-25-125-500-2500 Volts,
at 20,000 ohms per volt for greater accuracy ot
Television and other high resistance D.C. circuits.

0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volit.

A. C. VOLT RANGES

0-2.5-10-50-250-1000-5000 Volts,
at 10,000 ohms per volt.

OHM-MEGOHMS

0-400 ohms (60 ohms center scale)
0-50,000 ohms (300 ohms center scale)
0-10 megohms (60,000 ohms center scale)

DIRECT READING OUTPUT LEVEL DECIBEL
RANGES

=30 to 43, +15, +29, +43, 455, 4+69 DB
TEMPERATURE COMPENSATED CIRCUIT FOR
ALL CURRENT RANGES D.C.MICROAMPERES
0-50 Microamperes, at 250 M.V.

Write for descriptive folder giving full technical details

% Triplett

ELECTRICAL INSTRUMENT CO. srurrron, ouro

formerly FM Rapio-ELECTRONICS

D. C. MILLIAMPERES
0-1-10-100-1000 Milliamperes, at,250 M.V.

D. C. AMPERES
0-10 Amperes, at 250 M.V.

OUTPUT READINGS

Condenser in series with A.C. Volts for output
readings. .

ATTRACTIVE COMPACT CASE

Size: 215" x 514" x 6". A readily portable, completely
insulated, black, molded case, with strap handle.
A suitable black, leather carrying case (No. 629)
also available, with strap handle.

LONG 5" SCALE ARC

For greater reading accuracy on the Triplett
RED e DOT Lifetime Guaranteed meter.

SIMPLIFIED SWITCHING CIRCUIT
Greater ease in changing ranges.




with GRADE 1,
" CLASS 1 RESISTORS

(First produced Dec.1941—Millions made to date)

!‘f fmfuth RESISTORS WOUND
i

with CERAMIC INSULATED WIRE

(Puoneered and perfected by Sprague many years ago)

?77, with GLASS-TO-METAL SEALED
R ESI STo R S (Pioneered by Sprague in 1941, now

produced commercially at the rate of thousands of
seals per day)

Mrlth GLAZED CERAMIC SHELLS

and New Style End Seals for 5-, 10-, 25-, 50- and

120-watt resistors. (One type of Koolohm—the stand-

ard type—does the job under any climatic condition,
here in the world)

¢ f nd STILL EXCLUSIVE with MECOMAX

(The high-resistance, high-voltage resistors. Megohms
of resistance operated at thousands of volts !

One after another, Sprague Koolohm Resis-
tors have established new performance
records as proved indisputably by the record.
One after another Koolohm Resistors have
revolutionized traditional limitations to wire
wound resistor usage—because radically dif-
Sferent Koolohm construction permits a higher
degree of physical protection, better electrical
characteristics, smalle? sizes, and easier
mounting arrangements than are possible with
conventional resistor types. Write for catalog.

NO0LORM

SPRAGUE ELECTRIC COMPANY
(Resistor Division) North Adams, Mass.
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Frequency assignments will be issued on
an experimental basis, as was the case
initially with FM. Then, when practical
experience indicates the permanent place
for facsimile in police communications, the
FCC will be ready to formulate rules for
its use throughout the Nation.

Lieut. Basil Cutting, in charge of the
New Hampshire State Police radio sys-
tem, told me some interesting things about
his ideas for using facsimile. I’ll pass them
on to you:

At the present time, when a suspect is
picked up in New Hampshire, it may be
necessary to hold him until his fingerprints
can be checked at headquarters in Con-
cord, where such records are kept. If the
mails are used, this requires two days in
most instances, although the actual check-
ing at Concord takes only a matter of
minutes. Otherwise, an officer must take
time from his regular duties to drive to the
Capital. With facsimile service available,
this could be handled over the air in less
than half an hour from the time the infor-
mation is requested until it is received.

If the State Police could cover New
Hampshire with facsimile transmission,
the fingerprints of any criminal suspected
of being in the State could be sent to every
town and city in five minutes’ time.

Basil Cutting told me that when a car is
reported stolen, the dispatcher at Concord
calls each town where the car might be
located, and waits for an acknowledg-
ment of each transmission to come in on
one of a group of receivers tuned to the
municipal frequencies. That takes con-
siderable time, and holds up regular mes-
sage traffic. All this conld be done quickly
on facsimile.

These two examples only scratch the
surface of facsimile applications to police
service. Its use is only limited by your
imagination. How soon the equipment will
be available in models designed for your
particular use will depend largely upon
your cobperation with the manufacturers,
so that they may know your initial re-
quirements.

The truth is that police communications
officers are now in a most fortunate posi-
tion. The manufacturers have accumu-
lated a tremendous fund of technical and
production experience which will be at
your disposal by the time you are ready to
tell them what new equipment or improve-
ments you want.

Moreover, you have one of the ablest
and most open-minded engineers in the
FCC as chief of the Safety and Special
Services Division, with which you are
concerned. In case you haven’t had a
chance to become personally acquainted
with Chief William Krebs, let me tell you
something about him.

He came originally from Baltimore, and
attended the Baltimore Polytechnic Insti-

(CONCLUDED ON PAGE 86)
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' The JAMES KNIGHTS Co. \\
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James Knights Crystals are Made

with ”?am&cyét i Precision ./

Since 1932, the men of The James Knights Company have
consistently developed and improved quartz crystals by finding
the one best way of carrying out every production operation.
Many manufacturing techniques and quality control methods
which were considered impossible before the war have become
standard procedures in The James Knights factories. The determi-
nation to make every J-K crystal as perfect as possible is your
assurance of the utmost in quality ond dependable performance.

LET US WORK WITH YOU ON YOUR
POST-WAR CRYSTAL PROBLEMS

Our extensive experience with Crystals for every conceivable
purpose is available in helping you work out the most
effective crystal control applications. f
Let us know what your problem

is and we will get to work on it. (

SANDWICH, ILLINOIS
Sixty Miles Southwest of Chicago




SLIDE RULE or SCREWDRIVER

...which will YOU be using 2 years from now!

Add CREI technical training to your present

experience — then get that better radio job

you want—make more money —enjoy security

Thousands of new men have joined the
ranks of the radio industry during the war.
But now, and after final peace, even more
thousands will return from the armed forces.
War production will settle down to supplying
civiian needs. Where will you fit into this
picture?

If you are wise, you will look ahead and
prepare for the good-paying jobs in radio-
electronics and industrial electronics. Every
man 1in radio today has the opportunity to
see the amazing developments that are
taking place, as well as the unlimited oppor-
tunities available to men with modern tech-
nical training.

It is up to you to decide if you will be a
““screwdriver” mechanic or a real technician
in a responsible engineering position.

CREI can help you prepare by providing
you with a proved program of home study
training that will increase your technical
ability and equip you to advance to the
better-paying radio jobs that offer security
and opportunity. The facts about CREI
and what it can do for you are printed in a
36-page booklet. It is well worth your
reading. Send for it today.

WRITE FOR
FREE 36-PAGE
BOOKLET

“Your Opportunity
in the New World
of Electronics”

If you have had pro-
fesslonal or amateur
radio experience and
want to make more

radlo job. To help us

intelligently  answer

your inqul
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tute and Johns Hopkins. He has been an
active ham operator since 1918, After
serving at station WBAL, Baltimore, and
at the radio laboratory of the Washington
Navy Yard. he joined the FCC in 1930 as
an associate radio engineer. For six vears.
his work was concerned with amateur,
point-to-point. and marine services. Sub-
sequently. he was made chief of the Marine
Division. Nearly four years ago. he was
appointed assistant chief of the Safety and
Special Services Division. and six months
later, he became chief of the Division.

[ have told you these facts so that you
will realize that the man with whom you
deal at the FCC has the background nce-
essary to understand your problems. and
to coiperate intelligently in their solution.

But hie’s not going to do vour job for
you. It is for you to analyze your require-
ments. to fit them into a practical. organ-
ized plan that will meet the needs of indi-
vidual, local conditions. and at the same
time operate successfully throughout our
48 states. Then you must present and
promote that plan vigorously and aggres-
sively at the FCC. 1f you do this, you can
get evervthing vou need to build a police
communications system that will meet all
emergencies encountered in your work of
protecting lives and property, and main-
taining law and order.

LOUD SPEAKER
ENGINEER

Large Eastern component
parts manufacturer needs
graduate engineer with
several years design and
development experience
on loud speakers. Should
be capable of handling
[ developments through
complete engineering de-
sign. Excellent post-war
opportunity. Salary open.
State full particulars, age,
education and experience.

CAPITOL RADIO ENGINEERING INSTITUTE

HOME STUDY COURSES IN PRACTICAL RADIC-ELECTRONICS
ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT

Dept. F-7, 3224-16th Street, N. W., Washington 10, D. C.

Contractors to U. S. Novy — U. §. Coos! Guord — Conodion Broodcosting Corp.
Producers of Well-troined Technicol Rodiomen for Industry

Address Box No. 116

FM AND TELEVISION
511 Fifth Avenve, New York 17, N. Y.
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ENGINEERING SALES
(CONTINVED FROM PAGE 8)

will carry a stock of plant sound equip-
ment. inter-office communieation units,
speakers, and amplifiers.

Stewarl-Warner: Radio line will be handled
in 12 Pennsylvania counties by Kile-
Jacobs & Company, Wilkes-Barre. Own-
ers are \. C. Kile and Peter Jacobs.

In the Binghamton, Elmira, and Syra-
cuse territories, this line will be distrib-
uted by Northrup Supply Corporation,
Binghamton, N. Y.. under the direction
of C. E. Gulbran. Northrup operates
branches in Johnson City. Oneonta, and
will soon open another in Syracuse.

Aerovox: New sales assistant to president
W. Myron Owen is Frank L. Marshall,
former assistant sales manager of Bundy
Tubing Company, Detroit. Ie will handle
sales to cquipment manufacturers.

Hallicrafters: Has appointed R. J. Sherwood
as sales manager. Formerly assistant to
the president of General Dry Battery, he
will set up a program of sales expansion
for Hallicrafters. This will include sales
to amateurs, which should account for
about 409, of the Company’s output;
commercial equipment for marine, avia-
tion, laboratory, bus, and railroad use:
equipment for the Army, Navy, and other
Governiment agencies; a high-quality FM-
AM radio-phonograph for brand-name
sales tlirough mail order houses; expansion
of export sales, formerly 109, of total
output; and a new program of Echophone
products for commercial and citizens radio
communications service.

Bendix: Radio line will be distributed in
the Buffalo and Rochester areas by Gray-
bar Electric Company of Buffalo and
Syracuse. A new Graybar radio division
has been set up under the supervision of
V. J. Corsaro.

Motorola: Krisch-Delevan Company, 801
Main Avenue, San Antonio, Texas, will
handle Motorola radios in the southern
part of the state below a line formed by
the counties of Val Verde, Edwards, Kim-
ble, Mason, Llano, Lampasas, Bell, Milam,
Lee. Fayette, Lavaca, DeWitt, Galiad,
Refugio, and Aransas. Radio sales will be
directed by general manager A. J. Krisch.

FM Sales Planning: Very encouraging to sales
executives is the news that present FM
stations will be able to continue programs
on their old frequencies for an indefinite
period and that, at the same time, they
will transmit also on their new frequen-
cies even before new FM-AM receiver
models can be put on the market. More-
over, assurance that delivery of new trans-
mitters will start without delay means
that FM-AM sct sales can be started
promptly in territories where there has
heen no FM transmission if applications
for local FM stations have been filed.

July 1945

ux Midget
Conserve
ght!

Permo £l
Transformers .
vital Space and Wel

® Because of their exceptional operating efficiency and
uniferm frequency response characteristics, Permoflux midget trans-
formers have literally hundreds of practical applications where size
and weight are defermining design factors. Developed by Permoflux
engineers, with new materials and manufacturing methods, they
are available unshielded, shielded or hermetically sealed for your
specific requirements. Why not let us design a unit for you?

Permoflux Speakers Assure
the Best in Tone Reproduction
Their wide frequency response, ex-
treme sensitivity and rugged mech-
anical design have established new
concepts of tone realism. Permoflux
speakers in sizes from 2" to 15", with
power handling capacities from 1
to 20 watts, are available for your
post-war developments.

PER

PERMOFLUX CORPORATION
4900 WEST GRAND AVE., CHICAGO 39, ILL.
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PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS
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;,j_.'i' CONSOI.IDATED VULTEE

*'-‘gﬂ‘s ,RAYTHEDN TUBES

— : ~ No 'l:ore tecdions pencil notations . . . no more bulky

$ANT, ¥ .’(uldlerﬁ eguipment! An amazing ‘‘electric brain™ de-

= - ¥  veloped by Consolidated Vultee Aircraft Corporation

' - ; now helps this firm test it~ new planes electronically.

This remarkable device, consisting of a transmis-

" sion unit in the plane and a receiving-recording

station on the ground, employs a large number of
famous Rayvtheon High-Fidelity Tubes.

It’s just one of thonsands of examples that prove
an imporiant point : where dependable performance
is vital, vou will find Raytheon Tubes. That means
Raytheon Tubes can he relied upon to help you do
your best service work and thus build your business
steadily.

-

Switeh to Ruvtheon Tubes notw. .. and watch for
a revolntionary merchandising program that Ray.
theon is developing for your benefit!

Increased turnorver und profits, plus ensier stock

control. are henefits achich you may enjoy uv a result

I of the Raytheon standardised tube type program,

- which is part of our continued planning for the future.

Raytheon Manufacturing

Company
RADIO RECEIVING
TUBE DIVISION

Nowton, Mass. » Los Angeles
New York
Chicaga o fttlanta

‘‘MEET YOUR NAVY'*
AMERICAN BROADCASTING CO.

Every Mondoy Night ALL FOUR DIVISIONS HAVE BEEN
Coast to Coast AWARDED ARMY-NAYY “'E'* WITH STARS

181 Stotions
Devoted 10 Research and the Manufacture of Tubes for the New Era of Electronics
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NUMBER TWO OF A SERIES

REFES S o
DCm SC...
Selenium Conversion and

Selenium Control. SC

eans

Type “K” Selenium Recti-
fier is especially designed
to pass the 100-hour salt
spray test at 50° Centi- .
grade. Again proving that
DC x;teans SC...Selenium
Conversion and Selenium
Control. If you use DC
. . . get the facts on SC.

SEND FOR
BULLETIN

SELENIUM CORPORATION
of AMERICA

W19 WEST PICO BOULEVARD

L0S ANGELES 15, CALIFORNIA

IXPORT DIVIS:ON: FRAZAR & MANSEIN

01 CLAY STRIRY. S4M FRANCIICE, CALNORMIA

IN CANADA: BURLEC LTE., TORONTO 13, ONTARIO, CANADA

NATION-WIDE FM EXPANSION

(CONTINUED FROM PAGE 27)

“Alpine will start dual operation as
soon as materials, manpower and a license
are available. Application has been made
today to the Commission for the frequency
in the new band corresponding to Al-
pine’s position in the old one.

“The second statement above referred
to will be made in due course.”

Bridging the Transition Period * Tlhe effect of a
radical shift of FM frequencies most
feared by broadcasters was the period of
transition, because new sets would not be
able to tune the existing FM stations on
the air at lower frequencies and, while
these stations will continue on their pres-
ent frequencies for a considerable period
of time, there is no way for them to
quickly install transmitters on the new,
high frequencies. Thus, if receiver manu-
facturers waited to start production until
new transmitters could be put on the air,
and station operators waited for new re-
ceivers to be produced, the whole plan for
nation-wide FM broadcasting would bog
down.

This would be a real disaster, for the
rapid expansion of FM must be sparked
by the immediate availability of programs
on the new frequencies.

Apparently sensing that, as it now ap-
pears certain, the shift of FM to the higher
frequencies was settled last year, before
the FCC hearings even started, Major
Armstrong secretly developed and per-
fected a relatively inexpensive method by
which FM stations now on the air can
radiate signals on their present frequencies
and, simultaneously, on their new, higher
frequencies.

By this arrangement, existing FM sta-
tions will be able to hold their present
audiences, and give immediate service to
purchasers of postwar receivers.

At the same time that this development
was made public, Radio Engineering
Laboratories, Inc., of Long Island City,
announced that they are prepared to take
orders for the dual-frequency equipment.

Preparations at WMFM » The first word of
new plans on the part of FM broadcasters
came in a telegram from Walter J. Damm,
general manager of The Milwaukee Jour-
nal’s WTMJ and the affiliated FM sta-
tion WMFM:

“The Journal Company will take the
necessary steps to begin operating an FM
transmitter in the 92- to 106-megacycle
band as soon as possible. It is the plan of
the Company to construct a low-powered
transmitter to operate on 43.9 mega-
cycles, the interim frequency assigned
WMFM, at its Radio City Building, 720
East Capitol Drive, with the antenna on
top of its 300-foot television tower, so that
it may continue to serve the greatest pos-
sible number of the present 21,000 set

(CONTINUED ON PAGE 91)
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CGhe New Drake No. 75AP is de-
signed for 110 volt circuits. However,
the Resistor we can supply readily
adapts it for use with 220 volt cir-
cuits if desired. This sturdy, rigid,
Jewel Light Assembly never needs
replacement. Everv detail of con-
struction is designed for long, de-
pendable service under the most se-
vere conditions. This is an under-
writer’s approved unit. for use with
Mazda S6, 110 volt, 6 watt, cande-
labra, screw base lamp. We can ship
the 75AP complete. with lamp in-
F llov ltC' C stalled, if so specified. The lamps are
01' : 0 lrcults easily removed with our S6 Lamp
Remover — a real convenience when
¢ : 5 large numbers of these units must be

0r 220 lf DeSlred ser%i('ed. You can depend

upon

DRARLE for any type of standard or
<cv custom built unit required. Do you
QS @ have our catalog handy?

SOCKET AND JEWEL LIGHT ASSEMBLIES

DRAKE MANUFACTURING H

1713 WEST HUBBARD ST, CHICAGO 22, U.S.A.
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TATE NETWORKS
CITY POLICE
SHERIFFS

ANTENNAE
by

More Police mobile transmitters rely on Carter Dyna-
motors than any other power supply made! Supplying
dependable power across the nation in over 42 states,
they are widely acclaimed by leading communication
manufacturers and police engineers. Why not investigate
this preferred unit today? Prompt deliveries assured.
Latest catalog and trade bulletin sent upon request.

g»
c’URlNG co. * P\‘“"“o
COMPLETE MANUFACTURERS
FROM START TO FINISH
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(CONTINUED FROM PAGE 89)

wners in the Milwankee area. The plant
t Richfield, Wisconsin, which houses the
resent WMFEFM 50-kw. transmitter, will
e rebnilt to operate in the new band
ith the highest power and the most effi-
ient antenna available. The Journal
Jompany does not intend to relinguish its
epntation in the Milwaukee radio fiekd
or bringing to the listeners the latest
adio developments as soon as available.
T'herefore, it will not withhold service on
she new frequency until a substantial
aumber of sets are in the hands of the
public but, instead, expeets to be ready to
deliver signals to the first purchaser of a
set incorporating the new FM band.”

Although no formal statement has been
issned at this time of writing by the
Yankee Network for its famons Paxton
station WGTR, it is known that it will
take the lead in furnishing transmission
for new receivers in the New England
area.

Radio Set Production » It will be recalled
that, on May 17, 1945, the FCC an-
nounced that the decision on FM fre-
¢ueneies would be postponed  so that
further tests could be made during the
summer. To justify the delay. it was ex-
plained that this would not in any way
hamper the future development of FM
because the Commission had received ad-
vice from WPB that production of trans-
mitters and receivers wonld not be re-
sumed in 1945 or even in the first part of
1946 unless Japan capitulated. Moreover,
“the WPB has also advised the Commis-
sion that in event there is any change in
its prediction. it will give 90 days ad-
vance notice.”

1t now appears that the FCC made this
statement with its characteristic disre-
gard for the truth. No such adviee was
issued to the FCC from WPB. In fact.
WPB is prepared to grant spot authoriza-
tions to manufacturers who can show that
materials and components are available,
and that the use of labor and facilities will
not interfere with the war effort. It is
doubtful, however, that many authoriza-
tions will be issued during the third quar-
ter of this year, but military cutbacks wil
result in an increasing number of au-
thorizations in the fourth quarter. WPB
now expects that 1,000,000 sets will be
produced by the end of January, 1946,

FCC Pians x* Meanwhile, Chairman Porter
has promised that present regulations and
standards of good engineering practice for
FM, television, and facsimile stations will
be revised and brought up to date with all
possible speed.

A bulletin issued on June 29th stated:
**The Commission expeets to confer at an
early date with representatives of indus-
try groups with the view to scheduling a

(CONTINUED ON PAGE 92)
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A precision unit
for every job

“7HATEVER your need or accurate
reproduction of voice, music or
sound. there is a Turner Microphone espe-
cially adapted to your requirements. The
complete Turner line includes dependable
crystal and dynamic microphones for
every communications purpose. A few
are illustrated here.

Ilustrated Turner catalog gives full details on all
Turner Microphones for P.A., recording, sound sys-
tem, commercial broadcast and amateur work, Get
the full story of Turner performance and let Turner
engineera help you select the units which meet your
requirements. Write for catalog today,

The TURNER CO.
4|

cATIONS gy
ovw“““ ®a
c

906 17th St. N.E., Cedar Rapids, Iowa

Crystals licensed under patents of tbe Brusb Development Co,



FROM THE HOUSE OF Jncxs

. « » and other radio and electronic components!

America’s largest producer
of JK-26 jacks. All models
built to strict Signal Corps
 specifications.

Expenience forSale!

Amalg ted Radio, pi ]
in the field, maintain experi-

tal and develop t labora-
tories for post-war radio and
television equipment. Our com-
[] ts are Yy engi-
neered in o self-contained
factory equipped with tools of
our own design. Years of spe-
cialized experience assure high
quality products ot low cost.
Inquiries ore invited,

ADDITIONAL JACKS & PLUGS FOR IMMEDIATE DELIVERY
K55 IK-48 PL-291 PL-291A PL204

AMALGAMATED RADIO TELEVISION CORP.

476 BROADWAY e« NEW YORE 13, N.Y.

i
PRIORITY

For Harco Radio

MASTS & TOWERS

COMPOUNDS

INSULATING and WATERPROOFING
of ELECTRICAL and RADIO

COMPONENTS
ALSO FOR %
vocation of Order M-1
CONTAINERS and PAPER sk ey i
IMPREGNATION surplus inventories. We have

adequate surplus stocks to
make..,

IMMEDIATE
SHIPMENTS

HARCO

CO. INC.
ELIZABETH 4, NEW JERSEY

Catolog mailed on request >

FUNGUS RESISTANT WAXES
ZOPHAR WAXES and COMPOUNDS

Meet All Army and Navy Specifications

INQUIRIES INVITED

éa/z MILLS, Inc.
20-26th ST.. BROOKLYN, N. Y.
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meeting sometime in July of all interested
parties to formulate the industry’s pro-
posals for rules and standards.

“It has been the consistent aim of the
Commission from the very beginning of
this proceeding to reach a decision in time
to permit the industry to prepare to move
ahead the moment that manpower and
materials became available.

“Companies which will manufacture
FM receivers should build the sets to
cover the entire band from 88 to 108 mec.
This will make possible the expansion of
FM in the event facsimile is ultimately
located in the 400-mc. region and vacates
the band of 106 to 108 me. Also, if the
public is to enjoy the full capabilities of
FM, manufacturers must build receivers
which will reject undesired signals and
noise up to one-half the strength of the de-
sired program.”

Concerning FM and television applica-
tions: “We have had a number of in-
quiries as to the status of the 420 FM
applications and the 119 Television ap-
plications now in our pending files. For
the time being, these applications must
remain in the pending files as there has
been no modification of the Freeze Policy
(restricting the use of critical materials)
which is still in force. We shall, however,
keep in daily contact with the War Pro-
duction Board so that we will be in a posi-
tion to give immediate notice as to when
the Freeze Policy will be modified or can-
celled. . . . No construction permits will
be granted until 60 days after a change in
the Freeze Policy but the Commission’s
staff will, in the meantime, get to work on
the applications which are in the pending
files. In this connection it will not be
necessary for persons with pending FM
and Television applications, who have
supplied full engineering data with refer-
ence to the old band, to amend them to
conform to the new allocations except
with respect to any changes in equipment
that are proposed. The Commission’s
staff will go through these applications as
soon as possible and call for whatever
further information may be required. Ev-
erything possible will be done to eliminate
unnecessary procedure steps so that when
WPB gives the green light these new in-
dustries may go forward without delay.

“Prior to the adoption of revised rules
and standards for the FM and Television
services, the following suggestions are
offered as an aid in the preparation of ap-
plications for these services. FM applica-
tions having complete engineering studies
need not be recomputed to determine the
coverage in the new FM band, since, in the
majority of cases, there will be no mate-
rial difference in the distances to the 50-
microvolt-per-meter contour in either
band. Changes in equipment causing a
change in the service area will, of course,

(CONTINUED ON PAGE 93)
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quire a new engineering study by the
pplicant. Any changes in areas resulting
‘om the change in frequency will be
aken care of in the Commission's process-
ng of such applications. FM applications
ow in preparation and using the 42- to
50-me. coverage chart in the present
standards will be accepted by the Commis-
sion unti! August 1. 1945. A chart showing
coverage in the new FM band is now
being prepared and is expecied to be
available within the next few wecks; prior
to the availability of this chart, however,
coverage in the new FM band may be
computed by using the 105-me. coverage
chart now available in the television
standards. Applicants using this chart
should indicate coverage computed on the
basis of the 105-mec. chart or new FM
coverage chart. In the event complete
FM applications have been filed for the
42- to 50-me. band which are found to in-
clude major errors, the applicant will
likely be requested to complete a full engi
neering study for the new band. At this
time FM applications need not specify a
particular channel in the new FM band.
Frequencies within the new band will be
selected by the Chief Engineer but appli-
cants will be given an opportunity to
state whether they agree to such frequen
cies in lieu of the ones applied for.
“Television applications for particular
channels should be prepared in accordance
with the method now prescribed in the
television standards, providing for inter
polation by using the several charts in
corporated therein. A chart for 300 me. is
now available from the Commission upon
request. Applications now pending for
commercial television stations may be
modified for particular channels in accord
ance with this method. While television
applications should specify particular
channels and coverage, the Commission in
passing on applications may not be able
to assign the channel requested.”

FM Receiver Standards * In 1941, prompted
by complaints that sets sold as “FM” re-
ceivers did not deliver the perforinance
that purchasers had been led to expect
from Frequency Modulation, the Na-
tional Better Business Bureau, Inc. un-
dertook an investigation of this subject.
At that time, the writer was asked to assist
one of their investigators in interviewing
New York radio dealers.

Several days spent on these interviews
disclosed definite evidence of misrepre-
sentation in the advertising and sale of
receivers capable of picking up FM sig-
nals, but incapable of delivering the per-
formance that purchasers had been led to
expect from the advertising of genuine
“Armstrong FM” designs.

18ce ''B.B.B. Asks Questions’’ by Milton B
Sleeper, ¥ M MAGAZINE, Sept. 1941,

(CONTINUED ON PAGE 94)
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TYPE 40A PHASE METER—This direct reading, precision insttument measures in
degrees the phase angle batween cuirents in radiating elements of a directional
antenna system. It operates on a signal input of only 200 millivoits and may
also be used for general loboratory work.

TYPE 291 HF OSCILLATOR —This partable battery operated oscillator is used for
checking high frequency receivers, especially aircraft type. The frequency range is
frem 49 to 154 Mc. with modulation frequencies of 70, 90, 400, 1300 and 3000
cycles. This unit contains a collapsible whip antenna for chacking receivers without
direct connactions, and provides 2 coaxial terminals for low and high leve! output.

TYPE 708 REMOTE ANTENNA AMMETER —This unil contains a diode rectifier with
a DC micro-ammeter caolibrated in RF amperes, and is wsed for irdicating an-
tenna curient at a point remote from the antenno. This instrument is used by

hundreds of broadcast statioms.

TYPE 760 ANTENNA TUNING UNIT-—This is used for coupling several antennas
irto o single receiver, ar for coupling @ single antenna into a number of receivers.
Containing six RF amplifiers with an associated power supply, each amplifier
stage in this unit has low impedance input and output circuits. These may be
series connected for use with a single receiver er antenna. This equipment is

especially useful where antennas are remotely located from receivers.

Sene In your orders new so that you
moy receive early delivery aos soon
ws mliltary restrictions ore ilfted.

ANDREW CO.

363 East Seventy-fitth Street, Chicago 19, lllinois
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Undoubtedly. there would have heen a
very useful outcome to the Better Busi-
ness Bureau's investigation had it not
been dropped at the time of ’earl Harbor.

The matter of setting standards for FM
receiver performance? was brought up
again last vear. but there was no response
until recently when the following letter
was received from Dr. Ray Mamson.
president of Stromberg-Carlson:

“It may interest you to know that FM
broadcasters, as well as manufacturers of
FM receivers, have from time to time
tried to find a workable plan for grading
the operating qualities of FM radio re-
ceivers. So far, all attempts to do a con-
structive job in this direction have heen
failures. This is due, primarily, to the re-
strictions on any commercial organization
entering into a plan of this kind, without
getting into legal difficulties with the gov-
ernment. .\pparently, the only way for
this to be done and avoid such difficulties
is for Better Business Bureaus or some
similar organization to set up terms and
definitions and probably certain specifica-
tions which must be met so that the mer-
chandise may qualify as meeting some ac-
cepted trade name or term.

“For example, an FM receiver might
be defined as a type of instrument which
will receive FM signals with the various
improvements in performance specified by
the inventor or set up by the FCC in its
rules covering the providing of a satisfac-
tory quality of FM signal in connection
with the operation of FM broadcast sta-
tions.

“It might be necessary to go as far as
to say that an FM receiver must contain a
limiter or something equivalent, which
will perform the same purpose as the
limiter described by Major Armstrong in
his technical papers on FM. Of course,
there should be specified a certain amount
of limiting; otherwise, the keeping of back-
ground noise down to a reasonably low
limit would not be provided by those who
are interested only in selling receivers
which will reproduce an FM signal, with-
out respect to whether the signal is one
considered satisfactory for FM reproduc-
tion.

“In the above, nothing has been said as
to audio fidelity. This is a matter which I
believe comes secondary in importance to
quietness of operation and freedom from
cross-talk. Furthermore, good audio fidel-
ity requires considerable extra cost in
production and a fairly large-size radio
cabinet in order to ensure the low-fre-
quency response. Also, with better bass
response come requirements for higher
audio power and a much larger power
plant in the receiver than would be re-
quired otherwise.

2See “FM Receiving Set Standards” by Milton
B. Bleeper, FM anxp TELEVISION, April, 1944,
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 STAMINA
LONG-

DN With a SM motor, you get

a unit designed for a speci-

fic job, engineered to your

exact performance require-

ments, precision-built to

your specifications, produced in volume
for your needs. SM fractional H.P.
motors are made to order with speeds
from 3,500 to 20,000 R.P.M. — 1/10th
to 1/200th H.P. — voltage from 6 to
220 AC-DC. Illustrated is the famous
SM-2 Blower Motor; many thousands
have been made for military purposes.
Other SM motors have been designed
and produced in large volume for a
wide variety of radio, aircraft and other
applications where rugged power, stam-
ina, long life and dependable perform-
ance were primary requisites. What are
your requirements?

DEPT. 32

Monvufocturers of speciol smoll
universol, froctionol H.P. motors, dynomotors, shaded
pole motors, heoter motors, generotors.

Design ¢ Engineering * Production

FM anp TELEvVISION



Getting that F.-M Antenna
up high not only means more
efficient area coverage—but
it also means lower costs.
Doubling the height of the
antenna above ground is
equivalent to squaring the
transmitter power. Thus, a
250 watt transmitter with a
200 foot tower would equal
a 1000 watt transmitter with
a 100 foot tower. That is
real economy—both in ini-
tial transmitter cost and in
power.

A TS

r( 2 Wincharger Products will

: { ) help you get better F-M
ki ‘a% Broadcasting at lower costs:
o571 \‘"; (1) A sturdy, economical
X %%  Wincharger Tower to get
; your antenna high. (2} An

efficient, law cost Wincharg-
er F-M Antenna. For full in-
formation write or wire us.

INCHARGER CORP. SIOUX CITY, (OWA

NATION-WIDE FM EXPANSION
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“This all adds up to fairly high costs
but, in all ¢ases, the purchaser gets his
money's worth in overall performance,
provided the receiver is honestly designed
and manufactured. However, the receiver
of lowest audio fidelity should have just
as good an RF system, as regards noise
discrimination and freedom from cross-
talk, as the higher priced models.

“If a plan of this kind were followed,
then the features which make FM a
worthwhile new system could be realized
by the public.”

Shortly after, Myles Loucks, managing
director of FMBI, wrote, in part:

“The set-grading idea has been one of
my concerns for months. I think you will
be interested to know that George Adair
has several times brought up the subject
to me. He believes it is a job that must be
done by somebody though, he admits, he
doesn’t know how best to do it.

“I believe the educators can do it best.
As you perhaps know, they have already
adopted something in the way of mini-
mum standards for school-room equip-
ment.

“Dr. Lowdermilk, of the Office of Edu-
cation, has, at my suggestion, begun work
on something along this line.

“Talking to him just a few moments
ago, I refreshed myself on his plan for the
general set yardstick. The tuner would be
rated according to selectivity, stability,
and fidelity; the audio, according to elec-
trical fidelity, power, and class of ampli-
fication; the loud speaker and baffie char-
acteristics, according to fidelity, diffusion
angle, and power handling characteristics.
Then there would be ratings on technical

design as concerns proper controls, and |

labelling, and of special features.”

There have been other discussions of
this subject, but in every case the idea
has been to pass the responsibility to

| someone else, as if there were something
| dangerous about the undertaking.

With all due respect to Dr. Lowdermilk,

radio manufacturers and broadcasters }

should not ask the federal Office of Edu-
cation to set up the standards for FM re-
ceiver performance. If the industry does
not do this job, and it certainly should,
the FCC’s engineering department very

likely will. And, if we are to judge by its |

conduct of the recent FM hearings, we
are liable to be saddled with some more
bureaucratic ideology.

So the rating of FM receiver perform-
ance — for voluntary, not compulsory use

the FM licensees and the broadcasters.
That is where this job belongs. If they
cannot agree to do it themselves, at least
they can finance the cost of having the
work done by the American Standards
Association or by some other independent
organization. However it is done, it must
be done without delay.

July 1945 — formerly FM Rapio-ELEcTrONICS
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by manufacturers — falls naturally upon |

® Try DALIS "KNOW-HOW" to
avoid those expediting headaches.
Here’s an outstanding stock of
radio-electronic parts, materials,
equipment — at your calll

And DALIS has the well-trained
organization, long experience and

| exceptional factory connections

that deliver hard-to-get items, in a

1hurry. A dependable source of

supply since 1925. An indispen-
sable source, today.

Try DALIS — just wire,
'phone or write . . .

1. DALIS >

Wholesale Distributors
RADIO-ELECTRONIC SUPPLIES & PARTS
17 Union Square

NEW YORK 3, N. Y.

Phones: Algongquin 4-8112-3-4.5.6-7



Five thousand hours of continuous
operation demand good engineering. The & ' ‘
“Super-Pro" receivers in the CAA installation at "

La Guardia Airport have been on duty &

twenty-four hours a day for over four years.

THE HAMMARLUND MFG. CO., INC., 460 W. 34™H ST., NEW YORK 1, N.Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMEN

A
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18 REL AND TWO-WAY
J
- FM COMMUNICATION
Since the conception of FM by Major Armstrong, REL
= e has been active as a pioneer manufacturer of all
' P L types of FM communications. In addition to pioneering

in the mcnufacturing of FM broadcasting equipment,
REL's work has been outstanding in the development
of equipment for two-way communication of the
mobile type. FM is foday recognized as the most
efficient method employed in the ever-growing and
varied uses of two-way communications. REL, with
many years of experience in all types of two-way
communication equipment, is unusually well qualified
to supply your needs. REL engineers are at your
service,

, REL

SALES REPRESENTATIVES

Michigon Midwest Pacific Coast
M. N. Duffy & Co., Inc. REL Equipment Sales, Inc. Norman B. Neely Enterprises
2040 Grand River Ave., W. 612 N. Michigan Blvd. 7422 Melrose Ave.
Detroit, Mich. Chicogo, lll. Hollywood 46, Cal.

PIONEER MANUFACTURERS OF FM TRANSMITTERS EMPLOYING ARMSTRONG PHASE-SHIFT MODULATION

RADIO ENGINEERING LABS., INC.
.[m?/ /2sed .@, N.Y.

———— - * e




EXPERIENCE

ADDS UP
COMMERCIAL + MILITARY

=NEW FMTR ED. 7

LINK produced the first commercially acceptable FM
radio communication equipment for the emergency

services.
PLUS

Link FM units were the first adopted by the military
service for combat duty.

PLUS

Link experience in design, development and production
of FM equipment for numerous U. S. and Allied Armed
Force tactical and administrative applications has given
us a wealth of background for commercial advancement.

EQUALS

The finest FM emergency radio communications equipment
obtainable today. The new FMTR Ed. 7 mobile FM trans-
mitter-receiver unit is just one example of our commercial
and military experience applied for the advancement of
the art,

SPECIFY LINK AND OBTAIN THE
FINEST FOR YOUR COMMUNITY

FMTR-Ed. 7

ENGINEER e MANUFACTUR.R PREI_‘EBRED 4/” RADI[]

Fred M. Link coMuncaton Equpuent

; MANUFACTURED UNDER LICENSE OF THE
125 WEST 17th STREET . NEW YORK 11. N, Y. ARMSTRONG PHASE SHIFT MODULATION PATENTS





