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1 52- 1 62 mc. Communication Equipment
With the Power Suver circuit
That means longer life for...
quick-heat tubes

Separate switches for transmitter filament and plate
voltages mean less battery drain and greater tube life.
This “Power Saver’ circuit is only one of the examples of
advanced engineering that makes Harvey 152-162 mc
equipment outstanding.

RECEIVER MODEL 541

Characteristics:
Frequency Range — 152-162 mc.

Type — Crystal controlled, single conversion superheterodyne
FM Receiver.

RF Stages — Two, insuring excellent sensitivity.

Single IF Amplifier — Latest design practices achieve high gain
from a single IF without requiring double conversion.

Crystal Diodes — In discriminator and squelch circuits, reduce
tube complement, size and weight of the unit.

Oscillator Control — Provision is made for plug-in oven-type
crystal when required by operations of the equipment in ex-

treme temperature variations. 'l‘fansmi‘tter (lefF)"Receiver (right) shown
— with A.C. “*plug-in"’ power supplies. (Front
Automatic Frequency Control — May be used where necessary view.)

for Fixed Central Stations.
Standby Drain — 6 amperes.

Power Supply — AC or DC “Plug-in" Type. No further electrical
or mechanical changes required in receiver.

TRANSMITTER MODEL 542

Characteristics:

Frequency Range — 152-162 mc.

Exciter Stages — Latest miniature tubes used.

Tubes — All “Quick-heat” tubes except for Oscillator A.F.
Amplifier and the single Phase Modulator.

Final Amplifier — Push-pull, shielded parallel-line tank circuit,
with o series-resonant link coupling circuit fo antenna gives
simple, effective and flexible antenna matching to mobile or
fixed antennas.

- Frequency Multiplication — 48 times, using "“Quick-heat” tubes.

Power Output — 30 watts from AC or DC input. Standard
deviation and pre-emphasis characteristics incorporated in the
transmitter.

Standby Tube Drain — .45 amperes. . (eft) R (right) !
. . ‘ransmitter (left eceiver (right) shown
Power Supply — Change from AC to DC operation involves a with D.C. “*plug-in"" power supplies. (Rear

simple tube change and “plug-in"' of the DC power supply. view.)




high Q permeability tuned
RF coils. The AR-2 coil
tunes from 75 mc to 220 mc
and the AR-5 coil tunes

from 37 mc to 110 mc

with suitable capacitors.

® XR-50 coil forms may be
wound os desired to provide
o permeability tuned coil. The
form winding ‘ength is 11/16” and the form winding diameter is

Ya". The iron slug is 3% " diameter by Y long.
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® The IFL, IFM, IFN and IFO trans-
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e . formers all operate at 10.7 mc
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and are designed for use in
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- 9 ) receiver. The transformer cans
are 13" square and stand

31" above the chassis.

® The IFL discriminator
transformer is suitable
for use in conventional
FM receiver discrim-
inator circuits and

is linear over o

band of *100 KC.

® The IFM is an IF trons-
former with a 150 KC
bandwidth at 1.5 db

attenvation, Approxi-

f

mate stage gain of
30 is obtoined
when vsed with

6SG7 tube.

MAKERS OF LIFETIM

® The AR-2 and AR-5 coils are

@ The IFN is on IF trans-

QUALITY

National ports have long been famous among
manufacturers, engineers and laboratory workers
for rugged construction

quality, workmanship,

and excellent electrical characteristics.

Through long practical experience, these men
have all found that National parts can be relied

uvpon for dependability and long life.

Whether you're building new equipment or mod-
ernizing an old installation, check your nearest

National dealer for the latest in efficient parts.

MNational

Company, Inc.
Dept. No. 14
Malden, Mass.

® The IFO is an
ormer with o 100 KC FM discriminator
bandwidth ot 1.5 db

ottenuation. Approxi-

transformer of the
ratio type and is
linear over o band
of +100 KC.

mate stage gain of
30 is obtained
when used with

65G7 tube.
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RAYTHEON MANUFACTURING COMPANY

250 Watt FM Transmitter, also standard

exciter unit for all higher power.
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250 WA

Thorough tests 10 actual competition with
all other systems of modulation have proved
the superiority of the Cascade Phase Shift
Circuit—in signal quality, simplicity and de-
pendability.

Raytheon’s Cascade Phase Shitt Modula-
tion is a basically direct circuit which adds
the phase shift of six simple stages to produce
the required phase shift needed for high fidel-
ity modulation —ac an inherently lower noise
level. This extremely simple circuit elimi-
nates the major taults of other systems and
brings important advantages never before
possible (See features).

Carefully compare and you will buy Ray-
theon. Place YOU R ordr nowe for Fall delivery.

1. Simplified circuit design thru the Cascade system gives stabilicy
and efficiency to Ruvcheon FM,

2. Direct Crystal Control, independent of modulation. gives posi-
tive und automatic control of the mean carrier frequency. No com-
plicated electronic or mechanical frequency stabilizers are used. A
single high quality crystal does the job.

3. Am inherently lower noise level is achieved by Cascade Phase
Shitt Modulation which adds the phase shift of six simple stages.

4. Very low harmonic distortion ~less than 1.0¢0 from 50 o
15.000 CPS with 100 KC frequency deviation.

5. Conservatively operated circuits prolong tube life —prevent
progrant interruptions.

Commercial Products Division

Waltham 54, Mass.

-. @00 s 0cssss

YOU WILL WANT EVERY ONE OF THESE TEN IMPORTANT
FEATURES ... ONLY RAYTHEON CAN GIVE THEM TO YOU

Above — Complete Cascade Phase Shift Modulator,
Left —Front control panel of Transmitter.

6. No expensive special tubes. The modulator unit uses only in
eapensive receiver type wubes of proven reliability.

7. Unit construction. There is no obsolescence to Raytheon FM
Transmitters. Add an amplifier Luer 0 give the desired increase in
power. All units are perfectdy matched in size, styling and colors.

8. Simple, very fast tuning. Circuit can be completely tuned up
in two or three minutes without external measuring instruments.

9. Lasting economy. Low first cost—low power cost—advanced
engineering design — plus modern styhing, guaraniee vears of satis-
faction.

10. Easy to service. Excelleat mechanical layout. vertical type
chassis and full height front and rear doors make servicing fast and
Casy.

Excellence in Electionios

FM s Toaasion

=54
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THIS MONTH'S COVER

New thrillin radiois going into
action  al a remote  televizion
up point. Spacessaving in a
~ubmarine has nothing on a televi-
<sion field truck. Cabinets, mount-
ings. and elamp hold every thing
from the big antenna dish and
reels of camera cables to teipods,
spare parts, and all the separate
unit~ into which cameras. con-
trol-, power supplies, and moni-

tors are brohen down, In thi-
month’s cover picture, RCA tele-
Viston enginee nes . Ander-

~on, at the camera, and W alte T I.

Lawrence, on the truek, are giving
wi \| ~ equipment a final check
to mahe sure that evers thing i

in pertfect working order,

8th Yeor of Service to Management and Engineering

RMC TRANSCRIPTION
PLAYER wvionkn traee

(Patents Applied For,
TWO-SPEED—16-1NCH,

COMPACT.
LIGHTWEIGHT,
LOW PRICE

FULLY PORTABLE.
EASY TO CARRY.

Designed and built to meet the quantity production
demand for a fine tone, dependable, and very low
price transcription player. Advanced design, expertly
engineered, and sturdily-built for trouble-free per-
formance. Meets the demands of radio stations, tran-
scription services, advertising agencies, and schools for
realistic reproduction of transcription records up to 16
inches, 78 or 333 r.p.m. Free of wow and rumble.
Switch output impedance: 30, 250, and 500 600 ohms.
In Carrying Position: 23" w., 17%"" h.,, 8"’ d. Constant
speed heavy duty motor, silent, smooth operation. 16"’
TURNTABLE embodies special re-enforced construction
(patent pending).

Supplied with or without professional broadcast station
Para-Flux Reproducers.

AVAILABLE THROUGH AUTHORIZED JOBBERS
Bulletin TP1, yours for the asking

RADIO-MUNSIC
CORPORATION

PORT CHESTER . NEW YORK

Export: Rocke International Corporation, 13 East 40th Street, New York 16, N. Y

Entered as sceond-cluss matter, lugust 22, 1915, at the Post Office, Great Barrington, Mass., under lhc' Actof March 3 3

1870,

MEMBER,
AUDIT
BUREAU OF
CIRCULATION

tdditional entry at the Post Office, Concord, N. H. Printed in the U, S.



Meter instantly indicates

in antenna adjustments

How

MmODEL A05%

The ANDREW Type 40-C Phase
Monitor is a modern, new instru-
ment, designed to facilitate adjust-
ment and maintenance of broadcast
directional antenna arrays. Ac-
curately measuring both angle of
phase difference and ratio of an-
tenna current amplitude, it provides
a quick, direct check on antenna
system adjustment.

An exclusive Andrew feature per-
mits measurement of current ratios
and phasc angles in degrees on a
single meter. This affords im-
mediate observation of the effects of
small antenna circuit adjustments.

Sensitivity is high — better than
one volc from 550 to 1600 KC.,

ANDREW

changes

Six individual input circuits ac-
commodate directional systems
utilizing as many as six towers,

Write for Bulletin 47 for full
details. Prompt placement of your
order will assure delivery when
needed.
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i Many stations already have purchased this !
[} new Phase Monilor; omong them are: |
I cica KJAY wsoc wkez |
1 cKkcH KLOU wBTM  wkow |
' keac KoGT  wpev  wkvm |
I KCRG KOLO  WGAD WRGA |
I kpsH KSBW WGIO  wRrOwW |
I kesa KSEL WGTM  WRWR |
I korm KVGB WHHT  WSAV |
: KGHI KVOH  WHIS WIMC |
| ke KVVC WINZ  WVIS 1
{ KGNC  KXOA  WiLs WWOK |
| KGO WAGF  WIMS  wwxt |
LOC) WBBC  WJRD i
| I
1 RE w I
I A ND I

Just back from an extensive trip to
England on the Continent, facsimileman
Milton Alden sent us the summary of his
thinking on the matter of paper width
whiel appears below. With Mr. Alden
firmly convineed that economiesdictate the
choice of +-in. transmission standards. and
Johin V. L. Hogan insisting that a superior
serviee can be rendered by 8-in, standards
FM o axn TELEvisioNn  maintains with
equal vigor that the FCC should authorize
commercial facsimile transmission of hoth
kinds. hecause we believe that there wil)
he adeqguate demand to support two quite
different types of service. one limited
cconomically to type and line drawings,
and the other requiring, even at greater
expense, the reproduction of photographs
However, here are Milton Alden’s views

UDGING from current magazines and
newspapers, it sometimes scems that
too many decisions and actions are based
on what the “country club™ advertising
man thinks. With his judgment biased
by his income, his thinking may be in
ditfferent terms than that of the average
consumers,
When it comes to a new art in terms of
a world market. anyone in the United
States is apt to make the same error. As a
matter of fact, we are even more apt te
(CONTINUED ON PAGE 40)
. AT
TUTOTALT S8R

Tve £S5, P T-

F M- CONSOLES - 614
FM-TABLE MODELS-21,475

FM - PHONO COMB - 68,457 {
YOt PT. Iv- 101,
1547 TOTALS TOSEPT. 30 Ty - 101,388

eIsrr2
A - 11891'785

1

L | ¥ | =

v O] ~ W ; J A = T N
1947 BAROME TER OF RADIO SET PRODUCTION BY RMA MEMBERS

FM, AM, AND:TELEVISION PRODUCTION

ol e
g B8 I
3 8 g g 3 Iz
# < & ° ] v
I v ] ¥
3 3 3 3 3 3t 2
< < 13 |7 = < ‘
14
5
3
N
s | 58] 38| 3E
3 3 g ol o %8
= L I ) I L P 3
3 85 2 82 =3 1
4 s z Mo
] 3 ; |

it

F'M axn TeLkvisioN



TELEN OTES

WBZ-TV: Curnerstone of the Westinghouse
radio and television center at Allston, a
Boston suburb, was laid on October 16,
Speakers were viee president Walter K,
Benoit, WBZ manager W. C. Swartley.
and chief engineer W, H. Hauser,

W2IT: Experimental station at Jamaica.
Loug Island. N. Y., is now operating on
channel 18 every Tuesday, Thursday, and
Saturday evening. Station is owned hy

William B. still.

Conventions: Elaborate plans for televisiug
Republican and Demoeratic Conventions
uext summer at Philadelphia. Stations
will share pickup and cable facilities
to assure maximum andience coverage
J. R Poppele will act as cobrdinator of
the committee appointed to handle the ar-
rangements, Added stations and networks
will be readied to carry this event.

DuMont: 1as brought out a table model
television and FM receiver with a 124,
tube. Set has 24 tubes plus 3 rectifiers and
tuning eyve. Speaker is a 6-in. PM type.
Price $445.

Memphis: Application for television has
been filed by WDIA, owned by John R.
Pepper and Bert Ferguson. DuMont and
RCA equipment will be used. with a
super-Pylon antenna on the present 880
ft. tower at 1125 University Place.

Stromberg-Carlson: In production on two
television  receiver models  with  10-in.
tubes, Seven push-buttons seleet stations
i oany given area, Price is $495. .\ 12-in.
model, with FM and record-changer, i<
scheduled for delivery soon.

Cincimnati: \n Iutra-Video master antenna
svstem will be mstalled at the Terrace
Plaza Hotel. now under construction, by
Langevin  Manufacturing  Corporation.
Outlets will be provided in large suites,
hming rooms, and cocktail lounges.,

TV Applications: Filed with the FCC by
Yankee Network for Hartford: Empire
Coil Company. Parma. Ohio: "Balboa
Radio Corporation, San Diego: W. Albert
Lee, Houston: Harold O, Bishiop, Harris-
hurg, Pa.

WBRE: At Wilkes-Barre, Pa.. 105 miles
air line from New York City, has been
picking up television programs at their
FM site on Wyoming Mountain, and
rebroadceasting them to receivers in the
center of the city. Results indicate that a
permanent instatlation would be highly
suceessful.

November 1047

This campaign, in the Saturday Evening Post and
leading newspapers, is convincing millions of
present and prospective FM and Television re-
ceiver owners that a good outdoor dipole an-
tenna is a pecessity. As a result you'll make more
money selling “'Magic Wand” FM and Television
Aerials . . . and be able to promise, and deliver,
finest reception no matter where your customers
live. You'll make added profits from aerial in-
stallations, wo. See vour Ward distributor for
details on how to assure your full share of the
benefits of this major FM and Television Aerial
campaign, or write:

THE WARD PRODUCTS CORPORATION
1523 East 45th Street, Clevelond 3, Ohio
DIVISHON OF THE GABRIEL COMPANY

EXPORT DEPT.. C. W. Brandes, ¥gr., 4900 Euclid Ave., Cleveland 3, Ohio
IN CANADA: Atfas Radio Corp., 560 Kieg St.. W., Torento, Ont., Canada

with All-out
Consumer Advertising on

WORLD'S LARGEST MAKER OF
AERIALS FOR CAR AND HOME

MANY FEATURES IN ONE INSTRUMENT

2
\ METER

TYPEF 160-4
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L SIMPLIFIED LAYOUT AND SCHEMATIC OF THE 160-A Q-METER j

THE BASIC METHOD OF MEASUREMENT EMPLOYED IN THE 160- A Q-METER
An R.F. oscillator (E) supplies a heavy current (1) to a low resistance load (R), which is
accurately known, The colibrated voltage across the load resistance (R) is coupled to o
series circvit comsisting of the inductance under test (L) and o calibrated variable air capac-
itor (Co) having a vernier section (C ). When th.s series circuit is tuned to resonance by
means of capacitor (Co+C1), the “Q" of (L) isindicated directly by the V.T. Voltmeter (V).
Voriations of this method are used to measure inductance, capocitonce and resistance.
Oscillator Frequency Ronge: 50 ke. 1075 mc. in 8 ranges. Oscillotor Frequency Accuracy:
+ 1%, 50 kc.—50 mc. Q-Meosurement Range: Directly calibrated in Q, 20-250.
Multiptier extends Q range to 625. Capacitance Range: Main section (Co) 30-450 mm#.

BOONTON ‘RADIO
(ft‘(c'é—;/(

BOONTON-N-J: U-S-A-

DESIGNFRS AND
MANUFACTURCRS OF
THE Q METER
QX CHECKER
FREQUENCY
MODULATED
SIGNAL GENERATOR
BEAT FREQUENCY
GENERATOR
AND OTHER
DIRECT READING
TEST INSTRUMENTS

formerly FM, and I M Ravio-ELecmioNies



A NEW ERA IN TUB

ACTUAL SIZE
ILLUSTRATIONS

The FIRST truly practical, all-purpose PHENOLIC
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ULAR CAPACITORS

— MOLDED paper tubulars

After more than four years of intensive research,
plus one of the largest retooling programs in its
history, Sprague announces a complete line of
phenolicmolded  paper tubular capacitors  that
offer farreaching advantages for a long list of
products ranging from home or auto radios and
electrical appliances to military equipment. Their

Highly heat- and
moisture - resistant

Non-inflammable

Conservatively rated
for -40°C. to +85°C.
operation

Small in size

Mechanically rugged

Moderately priced

unique phenolic sealed construction assures maxi-
mum dependability even under extremes of heat,
humidity and physical stress. Thus they have vir-
tually universal application in modern equipment.
In most cases the new Molded Tubulars are smaller
and in no instance are they larger than ordinary
Sprague paper tubular capacitors of equal rating.

Write for Sprague Capacitor Engineering Bulletin 210.

CAPACITORS

SRRAGUE

Sprague Electric Company, North Adams, Mass.

formerly FM, and FM Rapto-ErnecrroNies

KOOLOHM®
RESISTORS

*Trademark reg. U.S. Pat. OF.
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So many new instruments, components, and
materials are being brought out thot space
does not permit us to publish illustrated
descriptions of them all. Accordingly, rather
than selecting a few each month, we have
established this new department of Products
& Literature so that a great number of brief
descriptions can be published. From these,
you can select items which interest you, and
send for catalogs or bulletins. We'll appre-
ciate it if you will mention FM and TELE-
VISION in your requests.

Mercury-Contact Relays comprising a contact
arrangement scaled in glass, and sur-
rounded by the operating coil. Unit is
protected by metal housing, and is
mounted on a standard octal base. Life
expectancy is 1,000 million operations.
This relay promises some new  devel-
opments in power supphes. — Bulletin
12398, Western Electrie Co. 195 Broad-
way., New York 7.

Signal Generator covers 1,200 to 4.000 me.,
with unmodulated. pulse-modulated, or
frequency-modulated  output.  Operates
from 105-125 volts, 30-60 cycles. 1e-
signed for precision laboratory use.
Model P142. General Communications
Co.. Kendall Sq.. Boston, Mass,

Selenium Cells for all kinds of rectifier re-
quirements are covered in an  8-page
compilation of characteristices, dimensions,
and weights, — Radio Reeeptor Co., Inc..
231-\ 19th St New York 11,

Communications Equipment from tubes and cir-
cuit breakers to thermostats and voltage
regulators, described in a +0-page bulle-
tin of data and iltustrations. — Bulletin
B3610, Westinghonse Electrie Corp., East
Pittshurgh. Pa

Standing Wave Detector for 23.000 to 27,000
me. Vernier scale can be read accurately
to .1 millimeter per division, Scerew adjust-
ments control penetration of the probe,
and tuning of the coaxial section. Entire
unit is gold-plated. and mounted in a
metal case 4+ hy 319 hy 754 ins. — De
Mornay-Budd, Ine.. 475-F Grand Con
conrse, New York i1,

Astronomic Time Switth for turning on tower
lights in exact relation to scasonal sun-
down change. Each switch is set at the
factory in accordance with latitude and
fongitude of eity where it is to be used.

Single-throw. double- or single-pole switel
breaks 30 amperes at 125 volts. — Reli
ance Auto., Lighting Co.. 1927 -8 Mead
sSt.. Raeine, Wise.

Audio Equipment catalog showing a new
console recorder and a complete line of
amplifier units for recording and broadeast
studio use. — Catalog CVK, Fairchild
Camera & Inst. Corp.. 88 06 Van Wyck
Bivd., Jamaiea 1, N. Y.

Tubular Paper Condensers for use in television
and other cathode-ray tube cirenits. Oil-
impregnated. wax-filled. in capacities from
001 to 05 mid., and DC working voltages
from 2,500 to 10,000, Sizes range from 24
ins. diameter by 114 ins. long to 135 ins.
diameter by 3 ins. long. — Aerovox Corp..
New Bedford 25, Mass.,

FM and Television Receivers recently an-
nounced include an FM-AM phono con-
sole, $323; 10-in, table model television
receiver for sight and sound, $325 plus
Federal tax and $35 installation and serv-
ice charge: television-FM-AM-phono con-
sole. of more elaborate design, $695 plus
Federal tax and %69 installation and
service fee. — RCA, Camden 40, N, J.

Components Catalog, listing over 2.000 items
in 52 pages. Many dimensional drawings
are provided to aid designers. — Insuline
Corp. of Amer.. Long Island City 10,
NOY.

Recording Discs, both single and double-
faced, in three grades for professional
general, and reference use. — Sonie Re-
cording Products, Inc.. 50 Mill Roa:d
Freeport 200 N, Y.

New Tubes ior radio photo-clectrie circuits:
GAV6 miniature tube containing two i
oles and a high-mu triode for detector,
AVC, and resistance-coupled AF amplifier,
operating on 6.3 volts, .3 amp.: 12AV6 of
stmilar design but working on 12.6 volts,
A5 amp.: 12ANX7T slightly Jarger than
regular mimatures, designed as a high-mu
twin-triode amplifier with a mid-tapp> |
heater for 6.3 or 12.6 volts: 658-G'T com-
bining three diodes and a high-mu AF
triode for detection and amplification in
FM-AM circuits: 3618 low-drain, fily-
ment-type miniature pentode, intende |
particularly as a doubler or tripler in
mobile FM transmitters: 5633 phototube
S-4 response, for light-operated relays:
3652 twin-type phototube, intended par-
ticularly for facsimile recorders. — Indi-
vidual technical bulletins available, RCA
Tube Dept.. Harrison 30, NI,

Connectors of the rectangular-block design.
carrying up to 43 or up to 92 contacts,
including coaxial and twin-ax types. Pins
are set into a junction shell box, while th-

female contacts are Hush with an insulat
ing block, Gear-and-rack or cam extractors
are available. Intended for radio equip-
ment and test assemblies. Catalog FMT,
Caunon Eleet. Dev. Co.. Los Angeles 31,
Calif,

FM-AM Receiver and automatic changer
with or without a wire recorder. Console
model features push-pull amplifier, dia
cone speaker. and separate antenna con-
nections for FM and AM. — Hoffman
Radio Corp.. Los Angeles. Calif.

Service Meler <peeds up analysis of audio
systems, permitting ready determination
of faults. and their speedy correction
Altee Service Corp., F230 W, 52 St.. New
York 19.

Microwave Equipment catalog, and manual on
microwave funetions. All types of test
equipment and standard components for
the X and K bands are illustrated in de-
tail. together with many special items.
Manual section covers introductory con-
cepts to microwaves and test equipment.
measurements, and calibration. This cata-
log will be sent only in response to re-
quests on company  letterheads. — De-
Mornay-Budd, Inc.. 475-F Grand Con-
course, New York 51,

Antenna for railroad radio communications.
Vertically  polarized, full-wave, broad-
band design with a gain of 2.6 db over a
half-wave dipole. Heights is 101 ins. for
122126 me.. and 83 ins. for 152-162 me.

Bulletin MS, Bendix Radio Div. of
Bendix Aviation Corp.. Baltimore 4. Md.

Sine Wave Clipper for examining frequency
response and transients of AF ¢ircuits, By
feeding elipper output into audio equip
ment under test, distortion can be seen in
oscilloscope. — Bulletin F10, Barker &
Willlamson, Upper Darby. Pa.

Air Flow Switehes to protect air-cooled tubies
If air-blast fails, the air flow switeh opens
and operates relavs to cut off power o
tubes, and to signal the failure to the at-
tending  engineer. - Bulletin 101 M.
Coral Designs, Forest Hills, N Y,

Molded Tubular Condensers of rugged design
are non-inflammable, operate at —40° to
+835° C.. and are highly resistant 1o
moisture. Produced in all popular capaci
ties in 200, 400, 600, 1,000, and 1.600-volt
types. Bulletin FT2100 Sprague Eleetric
Co.. North Adams, Mass,

FM-AM Receivers, including a console model
at $189.50, and three phono combinations
at $249.95, $379.95. and $600.  Bulletin
T. Westinghouse Electrie Corp.. Sunbury .

I’a.
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& Here, at last, is a twin-contact de-
sign in which the chance of contact
failure is actually reduced to the prac-
tical limit.

Exclusive design of the CLARE Type
“]17d.c. Relay allows the twin contacts
to operate independently of each
other so that once contact is sure to
close even when the other may be
blocked by presence of dirt or grit.

This sensational new relay combines
the best features of the conventional
telephone-type relay with the small
size and light weight developed dur-
ing the war for military aircraft use.

Weighing litlle more thantwo ounces,
slightly over two inches in length, it
has the sturdy construction, large con-
tact spring capacity, ¢xtreme sensitiv-
ity, and adaptability to a wide range

of specifications for which CLARE
Relays are noted.

Modern designers, working to de-
velop close-coupled, compact equip-
ment to meet today’s streamlined
standards, welcome this highly cfti-
cient combination of capacity and
small size.

CLARE Relays are especially de-
signed for jobs where ordinary re-
lays won’t do. If you have such a
relay problem, Clare Sales Engineers
are located in principal cities to help
you work out a Clare “Custom-Built”
Relay that will just fit your nceds.
Write: C. P. Clare & Co., 4719 West
Sunnyside Avenue, Chicago 30, 11li-
nois. Cable Address: CLARELAY,
In Canada: Canadian Line Materials,
Ltd., Toronto 13, Ontario.

"Custom-Built” Multiple Contact Relays for Electrical and Industrial Use

All These Features . . . and
More . .. Provided By
CLARE Type ""J” Relay

Independent Spring Contacts. Dome
shaped contacts on movable springs; flat
discs on fxed springs.

High Current-Carrying Capacity. Twin
contact points of palladium. Rated cur-
rent-carrying copacity: 4 amperes, 150
watts,

New Design Large Armature Bearing
Area. Hinge type armoture has new de-
sign bearing providing largest possible
bearing surface. Pivot pin turns in cylin-
der of different metal which is full width
of heelpiece.

Sensitive, Efficient Magnetic Structure.
Heelpiece and other magnetic iron parts
are exceptionally heavy for size of relay
... provide highly sensitive and efficient
magnetic path.

High Operating Speced. Designed for
extremely fast operation. .. a minimum
of one to two milliseconds.

Permits Handling Large Spring Loads.
Power and sensitivity permit handling of
large spring loads. Both single and dou-
ble-arm reloys avoilable. Maximum of
10 springs on single-arm relay . 20
springs (10 in each pileup) on double-arm
relay.



this team

EseARCH in telephony has given birth to many of 1 important
R advances in the transmission, amplification and reproduction ol'saund.
Out of the telephone transmitter came the first successful commercia
microphone in 1920...o0ut of the receiver came the loudspeaker in 1919
...out of the vacuum tube repeater—developed for telephony in 1913 —
the modern science of electronics.

It is only natural that Bell Laboratories scientists and Western Electric
engineers, working as a team to improve telephony, have pioneered in the
design and manufacture of equipment in all of these fields which have
sprung from the telephone.

Whether you are interested in radio broadcasting, mobile radio, sound
motion pictures, sound systems, radar, hearing aids or radio telephony,
you’ll find it wise to look to equipment designed and manufactured to fill
your needs by the Bell Telephone Laboratories-Western Electric team.

— QUALITY COUNTS —

FM oaxp TrrevisioN



can lead in all these fields

SOUND SYSTEMS
Public Address, Music Distribution,
Wired Music

/

BROADCASTING
AM, F _
(" AT
>

MOBILE RADIO

Police, Marine, Aviation, Railroad,
Urban and Highway Service

RADIO TELEPHONY

Overseas, Ship-to-Shore, Point-to-Point

BELL TELEPHONE LABORATORIES

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

Western Eleclric

Manufacturing unit of the Bell System and the nation’s largest
producer of communications equipment.
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Put This Formula
To Work For You

£
The formula '“i@e s a favorite and easily-remembered solu-
tion to resistance problems. Radio and electrome Engineers
know that IRC offers the most complete line ol resistance
products in the industry . .. a lixed or vamable resistor for
most every requirement . . . with uniform dependability proved
by years of rigorous laboratory and held tests. Purchasing
Agents and material control executives:like IRC’s service . . .
‘,\\\’?/ “on-time” deliveries . . . factory stoek-piles of the most pop-
B

@ TANEES BETA BBuiETI

ular types and ranges from whicluthey can draw in emergency
. IRC’s distributor network, providing speedy. ‘round-the-
corner service for small order requirements.

Put this formula to work for you . .. check below the cawlog -

bulletins in which you are interested—tear out this page, and

wail it to us today wiith your letterhead, giving your name and
INSULATED \ e ! ; FAE YO : FINGER.TIP
COMPOSITION utle. .]nlcrn:u'mnul Resistance Company, 401 N. Broad Street, CONTROLS AND
\-llgall‘ilb‘\;ggls#lok:s Philadelphia 8. Peunsylvania. In Canada: International Resist S.m';'. HES
Ié(]c éypse& ance Company, Lid., ‘Toronto, Licensce. AP
ey SAIVES 0413 SHELENIN [Tos Ty A A L ML e -
o e sl o © ‘
LTS Lo . PDers WSt woRm e .
o -
—~ ' o -
NG " 2
Rdidd fbh @
(L ~ 77 N

WIRE WOUND MATCHED PAIR POWER FLAT POWER VOLUME WIRE WOUND
RESISTORS RESISTORS RESISTORS RESISTORS CONTROLS POTENTIOMETERS
IRC type MW IRC type FRW IRC type DS IRC type W

-

- iad) - O . 0w AT WAL NR

C_ —‘ oavll .J ~
g . s

- L4
A

1R} 3
» i

[ J a .

! 3
VOLTMETER POWER RHEOSTATS WATER-COOLED PRECISION HIGH VOLTAGE HIGH POWER
tMULTIPLIERS IRC types RESISTORS RESISTORS RESISTORS RESISTORS
IRC types PR & PRT iRC type LP IRC type MV IRC type MP

MFA & MFB

INTERNATIONAL RESISTANCE COMPANY

Wherever the circnit says NN\~

Powar Resistors « Precisions « Insulated Composition Resistorselow Wattage Wire WoundseRheostatssControlseVoltmeter MultiplierseVoltage DividerseHF and High Yoitage Resistors

12 I'Moann Tenevision



COMMUNICATIONS - BROADCAST AM & FM

INDUSTRIAL - AUDIO

and ;
10004 |4 Sy the

'gh p Pres
OWer.~-: entl
TYPE tim ~V€r-gain ca AlAme oled Pow Y the
es f pabil; er
4-1000A - it the ryp ties, on tetrodes
S pPow e t o e or 3
1 er Ourpuf w,'h ,0 © app’lcaﬁo”S '_eq d.er of 230
W driy; Uirin :
‘ . . ‘ The tube ha b ng Power ”eeds g h'gh
S 5
th een
\\,. : . / e abuSe of the ruggedly design d
no e .
rmal| Overloay 'ﬁOSr severe a5 f.O Withstang
=l tube design - Eimgac “ken Piication and ap
L — ) — provi ow 5 ab-
TYPE 4.1000A — all €conom 'des long Jife how" vac
ELECTRICAL CHARACTERISTICS .“Dut of Operat expectanc Uum
Fiament: Thoriated tungsten X and onp on V,rrUaI Yy a d Over
Voltage S L 015 volts plify; Ut circy isolat
)’lng a 0 tt h 1on f
Current - - - - - 21 amperes t SSOC/afed as be " . of th
Grid-Screen Amplification Factor (Average) 7.2 ance ’ea s, Ei C'rcuif deS' achleved S
Direct Interelectrode Capacitances (Average) P’ate 'm ’ lmacls hon Ign, ShOrf ’ow .: m-
Grid-Plate (without shielding, base . Part . “emitt ) ‘. -ind,
Corounded] - Y 0,24 wutd High effi; a hig dear 'ng grids and uc
tnpet - - - - - - 212 puid icienc gree foDer . b rugged
T ou'p:' ar ( .zoo. Tk, - et s 9Dove ]  be Mainty; ational Sfabilit)’
ransconductance (i, = ma., E, = erat; . ined
250 v., E .= 500 v.) - - 10,000 umhos p ating well wit an ex, | well into the
RADIO FREQUENCY POWER AMPL'FIER ul Outpy N ratin h Ple, two tub
AND OSCILLATOR Power 44 110y Ve proyig €s op-
Class-C Yelegraphy A ~M ed 5 kw use.-
(Key-down conditions, per tube) Sa fUnC”onal
MAXIMUM RATINGS ass; acc
D.C Plate Voltage - - 6000 Max. Volts SSIst in 4y €ssory, a yni
D-C Screen Voltage - 1000 Max. Volts beloy, ; Quate cool Cque sock t )
D-g Grid Vcohage - - —;gg :44"' Volts IS the com g is availap) deS'gn ¢
D-C Plate Current - - ax. ma a
Plate Dissipation - - 1000 Max. Watts € Controf of Plete un; and 4 4 € Mlustray
Screen Dissipation - . o 75 Max. Watts arOUnd ai ‘HOW pa d/agra ; . ed
Grid Dissipation - o 25 Max. Watts fhe enve| St he termm;: Ind:catln
TYPICAL OPERATION Pyrex 9lass cp; €lope ang ; Minals, ase s
{Frequencies below 40 Mc.} Chim ey is : O the plate eals,
D-C Plate Voltage - - - - “5’88 xo:u 'ncluded with seal. The
D-C $ Yoltage - - - - olts
D.C Grid Voltage . - . —200 Volts T ach Socket
D-C Plate Current - - - - 681 ma -
D-C Screen Current . - - - 14 ma
D-C Grid Current. - - - - 4l ma
Screen Dissipation - - - - 71 Watts
Grid Dissipation - - - - 6.1 Watts
Peak R-F Grid Input Voltage
(approx.} - - . . - 348 Volts
Driving Power {approx.) - - - 14.3 Watts
Plate Power Input - - - - 4086 Watts
Plate Dissipation - - - - 746 Watts
Plate Power Output - - - - 3340 Watts ”

toliow *ne Leoders to

g

yBE
The Power for R-F

Export Agents: Frazar & Hansen, 301 Clay Street,
San Francisco, I, California

EITEL-McCULLOUGH, Inc., 185 San Mateo Avenue, San Bruno, California

4
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Professional Service Directory

}and/zy C()J" gai/éy

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

National Press Bldg., Washington, D. C.

RAYMOND M. WILMOTTE, Inc.
l Consulting Engineers
Radio and Electronics

PAUL A. DEMARS, Associate

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

_ RANK H.”

Mcl\ TOSII

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

F

ANDREW CO.

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

| RUSSELLP. MAY
| CONSULTING RADIO ENGINEERS
* * *

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

Kellogg Building Republic 3984

Preliminary sur- ,\‘;\ ‘
veys,management

and operational

consulting service \ \)
based on practi- \\

cal experience

with AM, FM and
Facsimile.

//////

'/////
£V

Phone: EXecutive 3929

RADIO CONSULTANTS, Inc.
1010 VERMONT AVE., WASHINGTON 5, D. C.

e TELEPHONE BRIDGEPORT 5-2055 o

' GARO W. RAY

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

LABORATORY: Hilltop Drive
$tratferd, Conn, — Phone 7-2465
Iastruments and Measurements

B e Tl e

OUR | Herbert L. Wilson
Y]qu;! Consulting
Radio Engineers

1025 Conn. Ave., N.W.
Washington 6, D. C.

.
1000 No. Seward St. HO. 6321
Hollywood 38, Calif.

NA. 7161

ANDERSON &
MERRYMAN

ConsultingRadioEngineers

715 American Bank Bldg. Tel. RAymond 0111
New Orleans 12, Lovisiono
Suite 1726-28, 33 W. 42nd St.  Tel, Wis. 7-9391-2
New York City

DALE POLLACK
FREQUENCY MODULATION

development and research
transmitters, receivers
communications systems

352 Pequot Avenue New London, Conn.
New London, 2-4824

CONSULTING
RADIO ENGINEERS

DIXIE B. MCKEY
' &
ASSOCIATES

1730 CONNECTICUT AVE. N.W.
WASHINGTON ¢, D.C.

ADAms 3711

€9

Rodio Engineering Consultants,

Frequency Monitoring

Commercial Radio Equip. Co.

W ashington, D. C.

International Building .
Konsas City, Mo. '

603 Porter Building .

S

WINFIELD SCOTT MCCACHREN

AND ASSOCIATES

Consulting Radio Engineers
TELEVISION SPECIALISTS

PHILADELPHIA. 410 BOND BUILDING
8098 Windemere Ave. P
Drexel Hill, Pa. Washington, D. C.

., Sunset 2537-W District 6923

THE WORKSHOP
ASSOCIATES
INCORPORATED

Specialists in
High-Frequency Antennas

66 Needham St., Newton Highlands, Mass.
Bigelow 3330

ENGINEERING AND
PATENT LIBRARIES

l Bound volumes No. 11 and 12 of
' FM anp TEeLEvVISION for January to
! June, 1946, and July to December
1946 are now being made up. Price,
each, $5.50 plus 25¢ shipping charges.

Cudfom-gui&

SPEECH INPUT EQU IPMENT
U. S. Recording Co.

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

FREQUENCY MEASURING
SERVICE

Exact Measurements - af any fime

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

secueccncaney

ecesmcceccacsscecnd

MNA THAN
WILLIAMS

Consulting Engineer

20 Algoma Blvd.

Phone: Bl'khawk 22 Oshkosh, Wis.

14

FM anp TELEvVISION



Professional Service Directory

McNARY & WRATHALL
CONSULTING RADIO ENGINEERS

* * *

983 National Press Bldg.
Washington, D. C.

DI. 1205

GEORGE PP. ADAIR
Consulting Engineers
Radio, Communications, Electronies

1833 M St NOWo, Washington 6, D.C.

ENecutive 1230

RATES FOR
PROFESSIONAL CARDS

IN THIS DIRECTORY

$10 Per Month for This Standard
Space. Orders Are Accepted
for 12 Insertions Only

WATKINS 9-5310

S A Barone Co.

Consulting Engineers

MECHANICAL—RADIO —ELECTRONIC
PRODUCT DEVELOPMENT & RESEARCH

Development Speciolists in Circuits, Part
Lists, Models, Manufacturing Drawings.

143-145 W. 22ND STREET, NEW YORK 11

KEAR & KENNEDY

Consulting Radio Engineers

1703 K St. N.W. REpublic 1951

Washington, D. C.

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of

HIGH-GAIN
AM, FM, and TELEVISION
ANTENNA SYSTEMS

LOngacre 5-6622
11 West 42nd Street, New York 18, N. Y.

OVER 4,000 SYSTEMS LISTED IN REVISED DIRECTORY

JANUARY ISSUE OF FM and TELEVISION WILL CARRY PART 2 OF THE REVISED DIRECTORY OF U. .
COMMUNICATIONS SYSTEMS. IT WILL LIST TAXICAB, SPECIAL EMERGENCY, PUBLIC UTILITY, EXPERI-
MENTAL, AND GENERAL MOBILE SYSTEMS, SHOWING OWNERS, LOCATION OF FIXED STATIONS, NUMBER
OF MOBILE UNITS, FREQUENCY, FM OR AM, AND MAKE OF EQUIPMENT USED.

More than

2000

up-to-the-minute
RADIO and ELECTRONIC

PARTS

in this just-off-the-press

ICA CATALOG

Standard Items
NEW ITEMS
New Prices

SEND
FOR
YOURS
TODAY
NOTE

: The new sensational ICA self-service
MERCHANDISER IS READY!

Write and learn how to get one FREE

o
Wy insuiine
CORPORATION OF AMERICA

Insuline Building — Llong Island City 1, New York

More than o quorter-century of Quality production

November 1947

gy,
CO-AX
CONNECTORS

NMMTITITDIDUYISY

\\
M\

\

A /é&/ v

P

!

\4 We carry all popular stand-
ard and British type coaxial
cable connectors in stock. These connectors are
brand new and were produced for the Government
by the leading manufacturers in this field. Our in.
ventory contains sufficient quantities for the largest
users at prices well below the market. Write or wire
for special Coaxial Cable and Connector Listing

100A or send us yout requirements.

A
\

AVAILABLE FOR
IMMEDIATE
DELIVERY

Manufacturers
and Distributors

Wells maintains one of the
world’s largest inventories
of highest quality radio-
electronic components.
Our new catalog, now
ready, will be mailed upon
request.

ZWEllsrl
SALES. INC. 320 N. LA SALLE ST.
Dept. TV, Chicago 10, lilinois

formerly F’M, and FM Rabio-ELECTRONICS

" COILKITS 1o FM
TELEVISION

and
S

COMPLETE KITS CONSIST OF
FM DISCRIMINATOR AND 3 FM
LF. COILS

Discriminators in Standard Sizes (13§’
square by 3’ long) and Midget Sizes (34"’

square by 134" long) — wound on pre-
cision ground Steatite — coil winding
shunted with silver micas — iron core

tuned with newly developed high fre-
quency powdered iron, providing excellent
atability and wave shape Standard Sizes
for high quality consoles Midget Sizes for
exceptionally small FM outfits and in-
expensive designs.

Send for latest Cotalog of Stan-

wyck Migh Quality Components

STANWYCK WINDING CO.

102-106 South Landers St., Newburgh N, Y.




You get these 3 FM Watchmen
in Western Electric transmitters only

FREQUENCY WATCHMAN

All Western Electric FM transmitters
are kept constantly on their as-igned
frequencies by the Frequeney Watch-
man—a simple. fool-proof, antomatic
device sensitive to the slightest fre-
queney deviation. With this wateh-
manon guard. stability of the trans-
mitter is governed by the stability of
alow temperature coctlicient erystal.
which varies less than 25 eveles per
million in the temperature range of
from 10° 10 130° F.

POWER AND IMPEDANCE WATCHMAN

The new RF Wattmeter and Impe-
dance Monitor is available exclusive-
Iy in Western Eflectric FM transmit-
ters. 1t makes possibile —for the first
time —aceurate. direct indication of
the actual R. F. power in kilowatts
fed into vour antenna system — plus
asimple method of measuring stand-
ing wave ratio under full ponwer ont-
put. Supplied as standard equipment
with all transmitters of 3 hw and up.

ARC-BACK WATCHMAN

Permits realization of the full life of
each rectifier tube. By indicating ex-
acthy which tube has reached the end
of its reliable service life, this watch-
man makes it possible to replace «
worn out or fuulty tube with the pre.
heated spare and be back on the air
—with assurance —in a few seconds.

FOR tU RTHER DET LS dbout the 3
'MW atchmen and Western Llectric’s new
line of M transmitters. cull vour local
Gravbar Broadeast Representative. or 1write

»
ity Western ElecIric
Mg Wl il Al — QUALITY COUNTS —
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(GBS PLANS—TV RELAYS—FM-AM DUPLICATION

A Discussion of Gurrent Topics Important to the Radio Industry

AYBE it~ oul of order to say mueh in

an industey publication about  the
histeners” side of current controversies.
Stll there's no getting away from the
fact that hroadeasting is a public service.
and the total support of sponsored pro-
grams and the volume of set sales are
determined by the Smiths and Jones. to-
gether with their sons and daughters
in other the people at the
listening end.

words, by

Super-Power AM Stations « We were tinking
of the Smiths, and the Jones.
kids when we read the statement by Vietor
Sholis of WHAS Louisville, in support of
the proposal to set up 20 AM stations of
750 kw. around the USAL This plan. spon-
sored by the Clear Channel Broadeast
Service group, was offered at the current
FCC  hearing on M.
Shohis said :

“We have the frequencies on hand.
We have the technical know-how to oper-
ale at high power. We have the manage-
ment ready to make the mvestment i
facilities that will improve signals to
millions of listeners, We have the largest
radio audience in the world to serve. And.
i the CCBS plan, we have an integrated.
practical proposal not only to improve
signals but also to provide, at long last.

and their

clear channels,

a choice of program services on a nation-
wide basis.”

The coverage charts prepared by CCBS
engineers may show the setup of twenty
T30-kw. AM stations to he a sound and
practical plan. But what will the listeners
think of the service provided by it?
Ravmond Guy, NBC facilities engineer,
testified that “the best that could he
done would be to furnish at least four-
sky-wave services of a fairly low order
of reliability over most of the Conntry.™

There was a time when people sat up
until all hours to hear sky-wave trans-
mission so nnreliable that their sets were
a sort of station grab-bag. But that was
vears ago. That was hefore people began
to listen to FM. and to learn that the
new. postwar kind of broadeasting gives
solid reception of unvarying strength and
clarity day and mght. FM even adds
some DX now and then as a bonus, too.

By the time a system of 750-kw. AM
stations can be set up. there should be
enough FM on the air for evervhody to
have reception of several programs. com-
pletely free of the static and fading
characteristic of AM sky-waves,

All other adverse considerations aside.
and there are many. it seems that the

November 1947

BY MILTON B. SLEEPER

super-power plan is too late. by a number
of vears, to he of value to the public,
Certainly, the number of hsteners unable
Lo get FM programs will he much too small
to make the CCBS plan an cconomic

SUCCess,

Television Relays # .Just as this issue is going
to press.wehave word that AT&T SN Y,
Boston relay is to start experimental op-
cration on November 17, As we have been
mvited to attend the demonstration on
that day. we shall have a report in the
December what  takes place.
According to Frank P. Lawrence, viee
president of the Long Lines Department,
“Among those taking part in the cere-
monies witl be Walter S, Gifford. president
of the American Telephone and Tele-
graph Company. Dr. Oliver E. Buckley.
president of the Bell Telephone Labora-
tories, and Paul A, Walker. acting Chair-
man  of the Federal Communications
Commission. They will participate in a
television  program  over a  combined
coaxial cable-radio relay network extend-
ing hetween Washington and Boston,”

Thix marks another step forward in
the distribution of television programs,
and paves the way to opentng up southern
New England as a market for receivers.
Presumably, with  programs exchanged
hetween Boston and New York, it will
soon he possible to take them off at inter-
mediate points. Meanwhile, Westinghouse
is pushing ahead on their television trans-
mitter at Boston, and a CP has just heen
granted to the Yankee Network.

From Chicago comes word of another
microwave television relay system, Capt.
Bill Eddy. of Balaban & Katz station
WBKB. is bringing in Notre Dame foot-
hall games from South Bend. Ind., a dis-
tance of 70 miles. Using G.E. equipment.
intermediate repeaters have been set up
al New Carlisle and at Michigan City.
About one-half the distance is covered by
a water jump. from Michigan City to
Chicago.

From now on, we ean expeet relay
towers to erop up at high points all over
the Country. Whether the projected coax-
ial cable lines will turn out to be micro-
wave radio systems we don't know yet.
hut we strongly suspeet that will he the

CHASC,

issue of

FM-AM Duplication # No one is prepared to
venture a guess at this time as to what
settlement will be reached between the
American Federation of Musicians and
the radio broadeasters, It appears that

formerly F M, and FM Ravio-EnicerroNies

the AFM would like to stop all uctwork
programs on January 31, They have
announced their intention of making no
recordings after December 31,

The idea s that when programs are
distributed  to a number of  stations.
cither by AM or FM. only one group of
musicians is employed. AFM wounld like to
have the American Tobaceo Company. for
example. put on Hit Parade Orehestras at
cach station now carrving that program.
Obviously, this is impractical, beeause
the equivalent of Mark Warnow and his
musicians is not available at every city
where the program is aired. and impossi-
ble beeause even the American Tobacco
Company couldn’t afford it.

A new bargaining point in the forth-
coming negotiations is the establishment
of a CHO musicians union. Many of the
top members of AFM (AFL) are disgusted
with the manner in which their union has
flaunted  publie opinion and legislative
action. Others: at the lower end of the
scale. ave coming to realize that they have
gained nothing in employment by union
actions which have brought their profes
sion into nationwide disrepute.

From the listeners” standpoint. it i~
encouraging to see that FM and AM in
terests have heen joined in a Speeial In
dustry Music Committee, formed to deal
with the AFM. At the same time, the
feeling prevails that the AN nets would
willingly continue the bhan on FM-AM
duplication in exchange for union con
CessIons.

Apparently the FM Association recog
nized this danger. for the directors have
asked the FCC to adopt the rule that:

“No license shall be granted to an AM
or M having any
contract, arrangement or understanding.
express or implied, with a network organ
ization under which the station is pre
vented or hindered from, or penalized for,

hroadeast  station

broadeasting in the same community such
network  programs  simultancously over
AM and FM facilities which it owns.”

This rule would not prevent the licensee
from using his own judgment in the matter
of duplication. but would give him entire
control over operations of his station, as
provided for in the Communications \et
of 1934,

We emphatically
FMA recommendation, I is inimicable to
public interest that broadeasters licensed
for both FM and AM should contract to
carry AM programs and, for some con
sideration or under some understanding.
withhold them from FM listeners,

most endorse  the
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FIG. 1. COLLINS AUDIO PRODUCTS FM-AM TUNER, WITH RACK-MOUNTING FRONT PANEL

THE G.A.P. EM-AM TUNER

FM and Short-Haul AM Performance Are Given Equal Emphasis
WILLIAM H. COLLINS*

INCE the advent of FM. and the high
audio quality made usable by the
elimination of interference noise, there
has been a general tendeney to abandon
serious cffort to deliver the utmost quality
possible from AM reception. The design

* President, Colline Awdio Products, Ine., 118 A

Park Street, Westficld, N. J.

of the FM-AM tuner to be deseribed
here, manufactured by Collins Audio
Products, was planned in a unique man-
ner. That is, the FM circuits were de-
slgnml for maximum performance. Then
the AM end was worked out to give equal
results on reception from AM stations
delivering live-talent programs with suffi-

cient signal strength to knock down the
background noise. The end result is a
tuner which gives a quality of reception
limited only by the signals fed into it on
both FM and AM.

FMSection * In designigg the FM section
of this tuner, neither tubes nor compo-
nents were spared as a concession to cost.
The accent is on performance, throughout.
This is evident in the accompanying
photographs and cireuit diagram.

For example, the inherent instability
of variable condenser design for 88 to
108 mec.. which plagued engineers after
the FM band moved up, was acknowl-
edged by our engineers, and that method
of tuning was quickly dropped in favor of
a new permeability tuning system.

The tuned ecircuits comprise Pyrex
glass tubes, with the windings plated on
the glass. Tuning is accomplished with
powdered iron slugs moving through the
tubes, and ganged together as a unit.
Fig. 8 shows the driving pulley and rack-
and-pinion arrangement for moving the
slugs, at the right of the AM tuning con-
denser. The coils can be seen in Fig. 4,
toward the right.

Careful design of the oscillator has
brought drift in this circuit to the irre-
ducible minimum. In production, the
majority of these tuners show no percepti-
ble drift. A further advantage is that no
friction contacts are employed, as in

FIG. 2. SCHEMATIC OF THE C.A.P. TUNER. AM SECTION, WITH ITS OWN ANTENNA AND GROUND POSTS, IS ABOVE, WHILE FM SECTION,
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variable condensers. Thus the develop-
ment of noisy contacts is eliminated.

The FM section makes use of the new,
miniature tubes in a genuine Armstrong
circuit. In the front end, there are a 6J6
tuned RF amplifier, 6AK5 mixer, and
6C4 local oscillator.

In the course of our preliminary cir-
cuit development, we found that the
overall gain and performance were greatly
improved by the usc of 3 IF stages. Ac-
cordingly, this extra feature was included,
as shown in the diagram, Fig. 2.

While a considerable degree of limiting
can be obtained with one stage, it still
leaves much to be desired. This tuner has
a cascade resistance-coupled limiter, using
9001 tubes. The 9001's were selected
because their extremely low inter-elec-
trode capacitances contribute to prompt
and positive limiting action. Thus, limit-
ing is obtained with signal inputs as low
as 10 to 15 microvolts.

A 6ALS miniature duo-diode is used as
the discriminator. Its associated output
coupling network provides 75 micro-
seconds de-emphasis for linear audio
response. From the diseriminator output
the signal is fed through the FM-AM
Phono selector switch and thence to the
volume control operating in the grid cir-
cuit of the 6J5 audio tube.

Audio Output * Tt was deemed advisable to
provide an audio stage on the tuner

chassis to bring the output level of the
tuner to a point where all the gain of
associate power amplifier is not required,
thereby reducing the tendency toward
producing hum, by allowing the amplifier
gain to be operated at lower volume
settings. Then the difficulty does not
arise in paralleling volume controls or
terminating resistors, and unnecessarily
loading the discriminator or detector cir-
cuits of the tuner. Also, a crystal pickup
always prefers to look into a higher im-
pedance load, preferably a grid ecircuit,
and not a shunted volume control.

The output voltage of the tuner aver-
ages, therefore, 15 to 20 volts on peaks,
which is sufficient to drive a single power
tube of the beam power type to full out-
put, if necessary. Power amplifier require-
ments are thereby minimized.

Power Supply * In the design of the power
supply for this tuner, a great many points
had to be taken into consideration.
Firstly, it is a large tuner. Would the in-
corporation of the power supply on the
same chassis make it too big? Would heat
problems and frequency stability be a
consideration? The tuner, as finally de-
rived, is supplied as a complete unit on
one chassis, with the power supply as
an integral part. In order to provide con-
stant voltage to the FM circuits, a VR-150
tube is employed. By careful design of
the power transformer, with a 309, safety
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margin both for filament and high voltage
windings, relatively cool operation is ex-
perienced, and it is always possible to
hold one’s hand on the transformer case.
Oversize resistors are used in critical
spots so that component failure is brought
to 2 minimum. Although there are no
potentials in the set above 250 volts,
400- and 600-volt tubular condensers are
used throughout as a safety feature.

AF Amplifier # The Collins 10-B audio am-
plifier, is designed specifically for this
tuner. It has its own power supply in a
circuit that delivers 10 watts of undis-
torted output. The use of this amplifier is
recommended with a high-fidelity speaker.
However, any power amplifier that meets
the fidelity requirements of a given in-
stallation can be used with the tuner.

AM Section * When AM signals fade or are
broken up with static and co-channel in-
terference, one receiver is about as good
as another. However, differences in re-
ceiver performance show up sharply on
AM signals strong enough to over-ride
interference.

Two stages of RF bandpass amplifica-
tion, with 68K7’s, are provided in the
head end. Following these is another
65K7 and 2 special RF coils which amplify
the whole AM spectrum, but after the
tuned stages.

The RF output feeds the diode section
of a 65Q7, the triode amplifier section of
which is used as a DC amplifier. This
amplifies the AVC voltage in excess of a
minimum fixed bias of 4 to 3 volts, causing
very positive AVC action on the RF
stages. It also eliminates the possibility
of overloading due to extremely powerful
signals from nearby stations.

Alignment of the RF stages can be
adjusted to produce varying degrees of
bandwidth, from 10 ke. to 40 ke, Stock
tuners are adjusted to the optimum band
of 20 ke., and re-peaked if an individual
customer desires a narrower or wider
response. In this way, we can meet any
special requirements.

Usual practice is to employ high-gain
IF stages in order to achieve a substantial
degree of selectivity andk sensitivity. This
precluded high-fidelity response because
the IF transformers must be so sharply
peaked to obtain maximum gain. In prac-
tice, the response is limited to a top of
4.500 to 5.000 eycles. However, the AM
circuit employed in this tuner passes
10,000 eyeles or more. It also eliminates
those annoying image peeps and squeals
that are commonly heard from receivers
which lack adequate tuned or IF stages.

From the detector cireuit, signals are
fed through the wave-band switch to the
6J5 common audio tube. On the standard
tuner chassis, a tone control is supplied
in the plate circuit of the 6J5. This per-
mits the attenuation of spurious high
frequencices when encountered.

In order to provide the necessary aceel-
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erating  potential for the DC amphfier
(the triode seetion of the 63Q7) its eath
ode is operated at 80 volts. Therefore,
a special power supply and bleeder net-
work is furnished. The cans of the main
fitter condensers show a negative voltage
with respect to ground and. in servieing.
these cans should never be grounded.

Tuning Eye » A\ new tuning exe. type
6ALT-GT, s used for both FM and AM.
Its performance on FM s particularly
advantageous in that it allows precision
tuning which ix so important from a
distortion viewpoint in FM reproduetion.

Operation is accomplished by the ap-
plication of voltages from the diserimina-
tor output and limiter cireuit to the
deflector plates of the tube. The eireuit
wiring to the tube is different in FM and
AM. but these wiring changes are taken
are of in the band switeh,

Phono Pickup « \ phonograph input jack
is provided on the tuner chassis. This
allows the first audio stage to be nsed as
an amplifier for a eryvstal pickup. When
spectfied, the tuner is equipped with an
additional tube to furnish the equaliza-
tion necessary for the new variable relue-
tance and magnetie pickups. This makes
a very flexible tuning anit. with all the
controls on one chassis.

AM Alignment = T'o align the AM scetion.
conneet the plus lead of a VT voltmeter
to the chassis and the negative lead to
the junction of the 3-megohm and 1-meg-
ohm resistors in the tuning eye circuit,
These resistors are located on the terminal
board adjacent to the 65Q7 tube under
the chassis. A voltmeter of 200000 ohms
per volt can be used in place of the VT
meter.

\pplving a 1.HOKke. signal from a
signal generator. adjust the tuner to this
frequencey. and note the reading. Adjust
the trimmers atop the main tuning con-
denser for maximum meter reading. Reset
the signal generator and tuner to 600 ke.
Ounly slight trimmer readjustments should
he needed,

FIG. 3. TOP VIEW OF CHASSIS. FM TUNING DRIVE IS AT THE LEFT OF THE CONDENSER

The only other AM adjustment is on
the 10-ke, filter, located on the chassis
between the 685Q7 and 615, This filter is
preset at the factory for maximum 10-ke.
rejection. If it is required. ent it by
turning the switeh to the lett. and turn
the screw on the top of the can nntil the
witistle is minimized.

FM Alignment « T'he FM scetion can be
aligned with conventional test equipment.
However, the use of the Harvey FM
sgnal generator and oseilloscope is recom-
mended for aceurate alignment.! The 1F
frequency is 107 me.

For those who do not have the rather
claborate test equipment required in the
Harvey method. this simple method of
alignment will he found quite accurate:
the ground the
31.000-0hm resistor in the grid return of
the 1st limiter and insert a 0-200 microam-
meter in series. grounding the positive
side of the meter. The meter should be
shunted with a 360-ohm. half-watt resistor
and a . l-mfd paper condenser.

Should the above equipment not be

Disconnect end  of

1Rge F M s TeLevisiox, July, 1946 for complete
instructions, or the 1'N HANDBOOK. first edition
chapter 11

FIG. 4. PERMEABILITY TUNING UNIT CAN BE SEEN IN THIS BOTTOM VIEW OF THE CHASSIS

available, the same results can be ob-
tained by the use of a V'T'VM attached in
this manner. Ground the positive side of
the meter to the tuner chassis and attach
the negative side to the junction of the
2-megohm and 100.000-0hm resistors in
the AVC cirenit,

It a signal generator i~ available, intro.
duce its output through a 100-mmf. mica
condenser to the 6AKS converter grid
after setting the signal generator to 107
me. Using a non-metallic alignment serew
driver. turn the prinmary slug of the
first IF transformer (underneath chass s
slowly, watching meter readings carefully
Adjust for peak reading. Continue this
operation for all 4+ IF transformers.
hoth top and bottom slugs. until a maxt
mum reading is obtained on the meter.
T'hroughout this process. it will be neees
sary to reduce the output from the signal
generator to avoid overloading, as that
would result in inaccurate readings.

Now disconnect the signal generato:
and adjust the top slug of the diserimina
tor coil for maximum rosh. Next, tune i
a station by obtaining maximum meter
reading and adjust the bottom diserinn
nator slug until both areas of the tuning
eve are even.

After this has been done. the RF andd
converter trimmers must be touched
by simply laying the output lead of the
signal  generator the  antenna
lead-in. Tune generator to 88 me. and
adjust the converter trimmer carefully
for maximum meter reading. This i
adjacent to the 6.AKS tube on the top of
the chassis. Then set the generator to
108 me. and adjust the RF trimmer for
maximum reading.

Finally. turn off the generator, tune to
it station, and go over the TF transformers
once again, adjusting ever <o slightly for
higher meter readings.

More acenrate adjustment of the dis-
criminator can be accomplished by meas-
uring the voltage across each plate of the
6ALS using the VIVM. These voltages

ACTONS

should be the same.
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44 T0 50 MC. FOR FM BROADGAST DEVELOPMENT

Text of a Brief to Be Presented at the Reallocations Hearing, November 17, 1941

HIS brief is direeted to the question

spectfied in the Commission’s Order
of September 19, 1947, viz.. as to which
category of radio service should he as-
sgned the band from 44 to 55 me.

The thesis of this brief. and of the tes-
timony which T propose to offer at the
hearing before the Commission, is that
the public interest requires those bands
to be assigned to frequencey-modulation
broadeasting, with special reference to
the use of stations in those bands to broad-
cast programs capable of being picked up
and rebroadeast by other FM stations.

Explanation of Appendix to This Brief » F)
broadcasting was demonstrated to the
radio industry as a whole in November.
1935, nearly twelve vears ago. The regula-
tion of its development to date has been
administered under five different Chair-
men of the Federal Communications Com
mission. The personnel of the Commission
and its engineering and legal staffs have
changed so many times that today no
one in the Commission has first hand
knowledge of the actions of the Commis-
sion which have affected, and in many in-
stances retarded. FM development.

Since the Commission is about to make
an important decision bearing on the fu-
ture of FM, and since some of its members
have but recently assumed office, it may
be helpful to set down certain matters of
history, together with references to where
the source material of that history may
be located. T have attempted to do that
in the Appendix.!

It is apparent, from recent speeches
of Chairman Denny and Vice-Chairman
Walker., that the present
firmly believes that the future of aural
broadcasting rests with the FM system,
It is not so apparent why the FM system,
recognized by the Commission as having
such merit, has been so delayed inits
introduction to the American public that
only a small pereentage of the people are
enjoving its advantages 12 vears after
had  been completely

Commission

s effectiveness
demonstrated.
Not least among the causes of the long
delay in bringing FM to the public have
heen various unwise actions by the Com-
mission, basedl on errors of Judgment
whose catises were of two kinds, One cause
lax in incorrect engineering advice fur-

nished to the Commission by its Engineer-

* Philosophy  Hull, Columbia  University,  New
York City.

It is expeeted that copies of the material contained

i the Appendis will be made availubde by the FCC

and can be obtuined on request,

November 1947

BY MAJOR EDWIN H. ARMSTRONG*

N January, 1936, the FCC submitted to the
Congress its "Report of the Engineering
Department,” covering radio progress during
1935, the year when Major Armstrong was
out-performing 50-kw. AM stations over a
distance of 85 miles, with a low-power FM
transmitter. No mention was made of FM
in the FCC report, but a brief reference dis-
counted the usefulness of ultra-high fre-
quencies becouse their service area would
be “only a few miles, probably 2 to 10
miles depending upon the power, location of
the transmitter, its efficiency, ond the radio
propagation characteristics of the sur-
rounding terrain.”

Now that it has been clearly demon-
strated that the low band is needed for FM
network operation and for wide-area rural
FM coverage, the FCC proposes 1) to stop all
low-band FM broadcasting, 2) to eliminate
this band as television channel No. 1, and 3}
to assign 44 to 50 mc. to emergency com-
munications.?

Accordingly, great interest ottaches to
Major Armstrong’s brief, to be delivered at
the November 17 hearing and published
here, in which he asks "the Commission not to
prejudge the situotion by foreclosing the
present lines of FM development” and "to
get the technical facts correct before under-
taking to make o final determination of how
the public interest, convenience, and neces-
sity will be best served.”

The text of the brief, appearing here, oc-
cupies 11 pages of a 56-page printed pam-
phlet which includes the detailed Appendix.
We presume that copies of the complete
pamphlet can be obtained from the FCC.

ing Division. The responsibility for the
other cause rests with the radio industry.
As the Appendix makes elear, relevant
information concerning FM has been with-
held from the Commission and in other
instances information which was mislead-
ing has been given toit,

Much of the trouble has come about
because the Commission, in making piece-
meal decisions affecting FM., has not al-
wavs appreciated that some of the in-
terests appearing hefore it were anxious
to prevent or slow down the development
of FM and were using the machinery of
the Commission for that purpose. It is to
forestall further errors of the same sort
that the Appendix has been written. Most
of the facts have been testified to by me
under oath on two oceasions hefore the
Senate Committee on Interstate Com
meree. No attempt has ever been made to
refute them.

In the Appendix the Commission will
find listed some of the long series of dif-
ficulties and obstacles that have been
placed in the path of FM development.in-

I'he complete table of proposed frequeney allo-
cations appeared in FM & TV, peo 1R Oct, 1947 i8sue

formerly FM, and FM Rapio-ErucrroNTes

cluding those that have resulted from the
Commission’s being misled by unsound
engineering advice,

Some of the obstacles to FM have been
placed so adroitly that it has been dif
ficult to determine who placed them, or
even in fact to realize the extent of the
damage done by them until long after-
ward, The existence of such opposition to
EM. however. is now recognized, and the
Commission may well take note of the
fact that the statement is being widely
made that there is even today an organized
attempt to block FM development.

Not all the misinformation that
been furnished to the Commission
heen of a technieal nature. It will be re-
called that in January. 1946, at the hear-
ing on Zenith Radio Corporation’s peti-
tion to reallocate to FM the $2-50 me.
band. representatives of a number of
manufacturing  companies  appeared in
opposition, with the story that their pro-
duction of FM sets for the market would
he delayed should the petition be granted.
One testified that his company would
lose 75 million dollars worth of husiness:
another testified that his company was
already tooled up for production.

The Commission is aware that both
those manufacturers, instead of making
the FM sets they testified they were ready
to make. proceeded to dump large quan-
tities of obsolete AM equipment on_the
public. One of the companies did prac-
tically nothing in the way of FM set
production for a year. .\ representative of
the other company testiied 6 months
later that it was not in production on FM
receivers and his testimony made clear
that he knew of no plans for going into
production. Other similar instances might
he cited.

has
has

The First FM Network (1942-43) » ‘I'h¢ men who
built up FM on the old hand envisioned
a syvstem of high power stations loeated
at high points and rebroadeasting the
signals of one another to get large area
coverage, The ability to operate such a
network had been demonstrated success-
fully for fourteen months during the years
1942 and 1943, when three weekly paid
programs were carried by a network em-
bracing stations in Philadelplia, New
York. Me=iden, Schenectady., Worcester
and Mot Washington. The Commission
in its new setup of the FM strueture com-
pletely altered this picture. reducing the
power of the stations in the most active
area and limiting their locations, so that
(CONCLUDED ON PAGE 42)
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SPOT NEWS NOTES

Donald K. deNeuf: Former operating vice
president of Press Wireless is now chief
engineer of the Rural Radio Network,
recently authorized to build 6 FM sta-
tions to serve 40 communities in upper
New York. Nine farm organizations are
sponsoring the project, with Harold L.
Creal as president. Headquarters are in
Ithaca.

Wages: In radio factories have climbed
from a 1939 average of 58.1 cents per hour
to 68 cents in 1941 and $1.15 in 1947,
representing an increase of exactly 9877,

Ames-Grindle: Additions to the engineering
department of Nathan Williams, radio
consultants at Oshkosh, Wise., are Wal-
lace T. Ames. formerly of the Technical
Service Propagation ['nit, Washington,
D. C., and Carl E. Grindle, electrical
engineering graduate of the University of
Wisconsin.

Greater Flexibility: Industrial Television,
Inc.. Nutley, N. 1., is building 2-unit tele-
vision receivers. Tuning and associated
circuits are in a small table eabinet, while
the high-voltage cireuits and the picture
tube are contained in a separate cabinet.
This type of design has special advantages
that warrant careful study by television
receiver engineers.

Los Angeles: Engineering and sales firm has
been established by Burgess Dempster
and R. B. Bonney at 2008 W, 7th Street,
Los Angeles. Dempster was formerly with
Magnavox, and Bonney with RCA,

Books Needed: Finlund’s Technical Insti-
tute. the Teknillinen Korkeakoulu, has
appealed for contributions of technical
books to replace those lost when its library
was totally destroyed by bombing. Such
gifts should be sent to the Legation of
Finland, 2144 Wyoming Avenue N.E,,
Washington, D. C., where they will he
forwarded to the Institute.

KVNJ: North Dakota’s first FM station,
at Fargo, is completing a handsome studio-
transmitter building, and will go on the
air by the end of November. Initial sched-
ule will be from 3:00 to 9:00 p.ar., with
transmission on 92,3 me.

Emission Types: In case you've forgotten the
meanings of the emission type numbers
used hy the FCC, here they are:
A0 — Constant carrier
A-1 — Continuous-wave telegraphy
A-2 — Audio-modulated telegraphy
A-3 — Telephony (speech and music)
A-4 — Facsimile
A-5 — Television
No type number has been assigned yet
to Frequency Modulation.
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New York: FCC, by 4 to 2 decision, with-
drew proposed FM grant to Daily News,
substituting Methodist Board of Missions.
Other grants went to ABC station WJZ,
WMCA, Ine., and Unity Broadcasting
Corp. (ILGWU-AFL).

2,000 Stores: In the Gamble-Skogmo chain
are carrying FM-AM combinations priced
at $249.50. Called the Coronado Macestro
model, these sets are manufactured by
Belmont Radio, Chicago.

Not So Slow: Production and sale of FM
receivers haven't moved so slowly in com-
parison to clectric refrigerators. First
hoxes were put on sale in 1910, and by
1920 only 10,000 had heen sold. FM set
production last September was 9 times
that 10-year total!

Dr. Benjamin E. Shackelford: Elected 1RE presi-
dent for 1948. He is manager of the license
department of RCA's international divi-
sion. Dr. Reginald L. Smith-Rose. super-
intendent of the radio division of the
National Physies Laboratory, Tedding-
ton, England, was elected vice-president.

WBIB: FM station in New Haven, Conn.,
has installed speakers in the 3 elevators
operating in the 12-story building where
its studios are located. Thus, thousands of
people are getting brief samples of static-
free reception,

Joseph P. Maxwell: Renowned consultant on
accoustics, studio design, and microphone
placement, recently retired from Bell
Laboratories, is now associated with Altec
Lansing as consulting engincer.

Licensed Serviceman: Irresponsible and in-
competent servicemen have put the bee
on radio set owners in New York to the
point where City officials propose to li-
cense them., RMA has asked for time to
work out a counter-proposal for submis-
sion in January. It's hard to understand
why manufacturers have been so indif-
ferent to a condition throughout the
Country that so directly affects both sales
and goodwill, Auto companies, always
smarter, have long featured authorized
dealer service.

Norman E. Wunderlich: Executive director of
Federal’s radio division for the past two
years has resigned to establish a consult-
ing office and laboratory at 1337 Fargo
Avenue, Chieago.

Bright Idea: The plug on your radio set
won't be disconnected by playful animals,
curious children, or housekeeping agtivi-
ties if it is the new locking type, just
hrought out by Neoline, Inec., 1315, Hew-
itt Street, Los Angeles. Once it is inserted,

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

it can be removed ouly by pulling out a
plunger in the center of the plug.

New FMA Members: Hallicrafters Co., Chi-
cago; KVSO Ardmore, Okla.: KGBS
Harlingen., Tex.: WHTN-FM Hunting-
ton, W. Va.: WLAN Lancaster, Pa.:
KVNJ Fargo, N. D.: KSPI-FM stillwater.
Okla.; Hazeltine Electronies, N. Y. C.:
WFMI Washington, Ind.: KVFD Fort
Dodge, Ta.; WMNE Boston; WGTR
Worcester, Mass.; WBAR Chicago.

Stanley C. Kolanowski: New chief engineer of
Stewart-Warner's radio division. Prior to
joining S-W in 1935, he was with Operadio
and Grigsby-Grumow.

Inadequate: RMA practice of reporting set
production in units does not give a true
industry picture. What counts is not unit
production but dollar billing. This is par-
ticularly important now, because the unit
prices of FM and television sets are so
much higher than AM models that the
number of units bears no relation to sales
volume.

WCFC: First FM station in West Virginia
has completed its new $100,000 studio
building, and 2#3-ft. tower at Beckley.
Operating from 10,00 1. to 10.00 poar.
on 101.3 me., power of 3 kw. and elevation
of 2755 ft. will give WCFC a potential
audience of 1,000,000 in Virginia, West
Virginia, Kentucky. and Tennessee. Gen-
eral Manager is E. J. Hodel.

QSL Cards: With DX hunting revived as an
active sport among FM listeners, REL is
now including a package of QSL cards
with each of their receivers. The idea is
doubly good because FM stations gain
much information from these acknowledg-
ments.

Colorado State Police: Will soon have a Philco
FM system of 110 mohile units and 20
fixed stations. Control points will he at
Denver, Greeley, Pucblo. Grand Junction,
and Durango. Equipment is described as
employing a modulation band only one-
half as wide as standard practice.

WHAM-WHFM: The selection of WHAM
as call letters for Stromberg’s AM station
was purely fortuitous. But, as we learned
from vice president William Fay, there’s
a story behind WHEM, call letters for the
FM transmitter. Use of this call was
originally denied by the FCC hecause it
was already assigned to a ship. Further
persuasion was unavailing, Stromberg per-
sisted, the Comumission continned to re-
fuse — until the FCC suddenly discovered
that the ship had been resting quietly on
the bottom of the occan during the long
argument. So Stromberg got WHFM!
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1: NEW FM TOWER FOR WBT, CHARLOTTE. 2

NEWS PIGTURES

] One of the 100-ton conerete piers
8 for the 500-ft, tower being erected for
WBT's 50-kw. FM station on Spencer
Mountain, 12 miles south of Charlotte,
N. C. Top of the tower will he 1.836 ft.
above sea level. The present 1-kw. in-
terim installatton has been on the air
since last February 23. Chief engincer
M. J. Miner expeets to start on high
power early in 1948, Programs are beamed
by radio relay to Spencer Mountain, since
no telephone lines run up to the summit.

In this motoreyele installation. a

8 2-way Motorola FM unit, containing

a compact transmitter and receiver, is
mounted with storage battery in rear com-
partment, with antenna at side. The FM
equipment, deseribed as the Dispatcher
model, draws 20 amperes during trans-
mission, or 9.2 amperes on standby. Out-

put is 7 to 10 watts, giving an operating
range of about 15 miles. Radio unit is
17 by 813 by 534 ins., and weighs 27 lbs,

On  October 15, WGNB  Chicago
1 staged an FM demonstration and tech-
nical forum for 500 dealers. Station diree-
tor Marion Claire presided. Among those
who addressed the meeting were Col.
Rebert MeCormick, publisher of  the
Chicago Tribune, Major Edwin H. Arm-
strong. G. E. vice president, Dr. W, R. G.
Baker. Hallicrafters president. William J.
Halligan, former FMA president, Judge
Roy Hofheinz, FMA executive director,
Bill Bailey. and George Arnold, Jr. of Lee
Broadeasting. Inc., Quiney, Tl

4 If you wondered what equipment is
1 housed in the G. E. television relay
tower shown on this page last month,
here’s your answer, These receiving re-
flectors are for the regular and emergency
circuits coming up from New York City.
On the opposite side of the tower room is a

e lay®
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: MOTOROLA FM FOR MOTORCYCLES. 3: DR. W. R. G. BAKER AND MARION CLAIRE AT WGNB

transmitter and a similar reflector to
squirt the signals to the WRGB studsio at
Schenectady, where they are monitored
and 'sent back to Hilderberg Mountain
for transmission from the regular tele-
vision broadeast station.

Jimmy Conzelman, coach of the Chi-

1 rago Cardinals, found that the tele-
vision cameraman can sece more than is
possible right on the field. Accordingly., he
got Stewart-Warner to install a reeeiver
for him. equipped with a hood to keep
the outdoor sunshine from the sareen.
Now Coach Conzelman has television,
direct vision. and information from his
spotter. up in the stands, to help him.

Though England has only one tele-

1 vision station, it appears from photo-

graph furnished by B. I. S, that they go

in for more claborate shows and settings

than we do. The 17-kw. transmitter at

Alexandra Palace, London, transmits with
#05 lines, compared with our 525.

4: G. E's. TELEVISION RELAY UNITS. §: COACH WATCHES TEAM BY TELEVISION. 6: TELEVISION SHOW AT RADIOLYMPIA
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MICROWAVE TELEVISION RELAY ANTENNA, SANDBAGGED TO KEEP IT STEADY IN THE WIND, IS MADE READY FOR REMOTE PICKUP

PLANS FOR TELEVISION AT WTMJ-TV

Outline of Plans for Technical Operations, Personnel, Time Sales, Promotion, and Programming

BY L. W. HERZOG*

FOREWORD

HIS outline of plans set up for The

Milwaukee Journal’s television project
i~ divided nto two parts: 1) preparations
prior to T-Day. when WEMITV will of-
ficially go ou the air, and ) operations
during the first few months following
I Day.

T-Day, we hope, will be on December
301947, However, this review of the
many problems involved indicates that
there is always a possibility that the
opening day may be delayed.

In setting up our plans. we attempted
to profit by the experienee of others.
During the past few vears, frequent visits
were made to television stations in New
York. Philadelphia.  Schenceetady. and
Chicago. This provided a good deal of
worth-while information. but we have al-
ways been mindful of the faet that the
operation of most of these stations would
not represent our future activities ex-
actly, beeause they, for the most part. will
eventually be network orignating points,
For that reason, we have paid special
attention to and have frequently visite:d
Detroit and St. Lonis where the News and
the  Post-Dispateh,  respectively. have
bheen operating stations for the past few

* Asslstant General Manager of Radio, The Josnal
Company, Milwauhkee 1, Wise
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months, We feel that their situation ap-
proxitates ours in Milwankee, and for
thatt reason their activities will be referred
to frequently in this ontline.

Technical Operations * Since the techniceal

cind of television is extremely complex.,

it was essential to set forth very carefully

the work to be done by the technieal statf

before T-Day. This cffort was hroken

down into the following schedule:

Nuge T 31 Assembly ancd installation of

the main transmitter

Sept. T1s: Preliminary testing of the

main transmitler

Sept. 15300 On-the-air tests of the main

transmitter

Sept. 1302 Peeliminary field testing of

relay pickup transmitter

Sept. =830 Installation of film camera

chaim and 16-mm. projector

Sept. 1 30: Outfitting of studio

Oct. 1 30: Continued cheeking of mam

transmitter operation

Oct. 1 30: Continued  testing of  field

pickup equipment from varions points

in the Milwaukee area

Oct. 1 Nov, 15: Technical operations of

the studio for programs, experiments, and

demonstrations

Nov. 15 30: Studio rehearsals for T'-Day
We have heen experimenting with the

possihilities of picking up Chicago tele-
vision stations direetly from specially de
signed  receiving antennas nstalled  on
the tower at Richfield and on the tower
al our Radio City Building,

Program Operations * ‘I'liese operations con
cern not only the developing of the actual
program schedule of WENLITY but also
the training of the staff and some measure
of public demonstrations for publicity
purposes. Here is our schedule:

Ang. 15 30: Interviews and contaet work
regarding  performing rights and  copy
right elearance for live shows and film.
and the development of talent for the
various items of effort listed immediately
following., In the matter of talent, we
will work with both professionals and
amatenrs, and in the latter group we will
work particularly with the little theatre
groups in Milwaukee.

Sept. 1 30: Peeliminary work with film
Sept. 15 24: Checking studio installations
and  preparation for Gimbel  Brothers
demonstration
Sept. 2427
Brothers store
Oct, 1-Nov. 30: Experimental remote
pickups, two or three a week. approxi
mately 18 hours of time weekly

Oct. 1 Nov. L3: Experimental work with

Demonstration at Gimbel
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live studio programs, approximately 12
hours a week. During this same period
we will work in the studios with local ad-
vertising agencies and Key advertisers
approximately 3 hours per week. This will
give the agencies an opportunity to be-
come familiar with television technique
Oct, 15 Nov. 15: One Television Night
per week, cach show with its rehearsal
to take about 5 hours of time. These
demonstrations will he presented at Radio
City anditorium  studio for  selected
groups.

Nov. 15-30: Final rehearsals for the air
shows to start December 3

Personnel * Compared to sound broad-
casting, television takes a much larger
staff of both technicians and program
workers, Benefiting from the experience at
St Louis and Detroit, we will attempt to
keep the staff of exclusive television work-
ers at rock bottom by 1) training varions
individuals for a number of duties so they
can he used where most needed. and ?)
borrowing from the WTMJ and WTI'M.J-
FM staff.

At the present time. we have 3 tech-
nical men who are 1000, on television.
One of these will act as the technical direc-
tor, and on remotes will operate the micro-
wave relay transmitter. The second will
operate the main transmitter, and the
third man will he the video control opera-
tor. On the program side. we now have
the program director of WITMJ and
WTMI-FM, who will function as the
program director of WEMITV, He will
be able to do this because we recently
employed an assistant program director
to handle most of the WT'MJ and WI'MI-
FM programming. We also have at the
present time a man who has been handling
various promotion assignments such as
Radio City Nights. His work will be so
arranged that he can act as the film diree-
tor of WIMIZTV, In addition to these,
we have a competent staff of announcers,
news writers, and office elerks whom we
expeet to call upon in the first few months
to give some of their time to similar work
in television.

The necessary additions to the staff
and the approximate dates of employment
are as follows:

1. Aug. 13: Cameraman No. 1

2. Aug. 15: Cameraman No, 2

3. Sept. 15 Audio control operator
boSept. 15: Production manager (will
also act as director or assistant director)
S0 Sept. 15: Program direetor and ‘or as-
sistant director

G, Oct. 1: Special events manager (will
also direct special events pickups)

7. Oct. 1: Microphone boom operator

8. Oct. 15: Video control operator No. 2
1. Oct. 15: Projectionist
10, Oct. 15: Floorman
seenery, props, ete.)

No. 1 (lights.

November 1947

11. Oct. 15: Floorman No. 2

12. Oct. 15: Program assistant (utility)
*13. Oct. 15: Program director
assistant director

*14. Oct. 135: Program  director
assistant director

and /or
and/or

*15. Nov. 1: Seript writer and editor

*These positions dependent on amount and (yvpe of
programs

Set Distribution * Obviously. our goal will
be to get as many sets installed as possible
prior to T-Day. However, such sets, if
they are not legitimately made and in-
stalled correetly, will be more of a liability
than an asset. To this end we are guarding
against  fly-by-night operators  offering
sets for lower prices than the established
manufacturers, and particularly those of-
fering to take orders now with a deposit
against future deliveries. We have con-
tacted the three largest manufacturers in
the field and find that their plans of pro-
cedure are much the same. These mann-
facturers won't come into a market until
they have determined to their own satis
faction that the television station will
do a good job, As soon as we get on the
air with test material. they will send
engineers to Milwaukee who will cheex
our signal and our coverage. When they
are sure that our picture signal is of satis-
factory quality, they will start to train
service organizations and will also hold
dealer meetings,

Following the dealer meetings, they
will survey the dealers’ locations and will
install demonstration receivers. They will
get enough reccivers into Milwaukee so
that installations can he made prior to
T-Day in dealer’s homesgin publie places,
and in strategic locations. They will not
he prepared, however, to install sets in
the general run of private homes until
after T-Day, but they have assured us
that they will have plenty of sets on dis-
play in Milwaukee the day we go on the air,

Judging by experience in all other eities,
the first wave of set installations goes into
public places, principally taverns, cock-
tail lounges, and hotels. Home set sales
start slowly but build steadily, whereas
the installations in publie places level off,
Of course. when baseball goes on the air
in the spring over television, there should
he another spurt in tavern installations,

Sales Effort * In attempting to set up a
rate card for television, we realize fully
that at the start rates cannot be based
on actual circulation. Although the num-
ber of viewers per television set is high
compared to the number of listeners per
radio set, the number of television sets will
he comparatively low. The advertiser who
buys television at the heginning will do
so for prestige and experience, Our tenta-
tive setup shown below follows the gen-
cral pattern in other cities. There is a
separate charge for transmitter facilities,
plus a produetion charge, depending upon

formerly FM, and FM Ravo-EvecrroNies

the type of program and the amount of
time required to rehearse and produee
the show. It will be noted that there is no
differential for day and night time, nor
are we contemplating any frequeney dis-
counts. Furthermore, we are considering
the idea of making rates subject to change
on 30 days’ notice. The proposed initial
rate setup is as follows:

1. TraxssirrER CHARGE (DAY OR NIGHT)
1

Iir. ®150

Ly Hr. 90
20 Min. 75
15 Min. {t
10 Min. 145
3 Min. 30

1 Min. or less 20

2, Procray Faciniries Cnances *

Stubnio
1 Hr. $240 (incl. 5 hirs, rehearsal)
% He. 140 3 " -
20 Min. 120 Qly -
15 Min. o 2 - ”
10 Min. 80 ' 1l -
3 Min. 60 1 - -

1 Min. Rates on application
FiLam

1 Hr. %120 (incl. 3 hrs, rehearsal
15 Hr. R SRR -
20 Min. 6o o 1lg - .
15 Min. 38 1 - -
10 Min. 35 4 min.

5 Min. 30 30 ¢ -

Min.

* If allotted rehearsal time ix not used, sponsor will
be charged at rate of $100.00 per hour or fraction
thereof for rehearsal or progrinn preparation titne

Rates on application

3. Revote Piekues
Rates on request based on program con
ditions,

We are not planning to hire any special
salesmen to sell television at the start.
The present WM sales foree will under
take the job.

Promotion and Publicity * I’romotion and puh
Heity will be designed to reach three
classes:
1. The general publie
2, Television set distributors and dealers
3. Potential television advertisers

There will, of course, be some overlap
hecause certain types of promotion de-
signed for one group will also reach other
groups, The following is a general outline
of the proposed promotion and publicity
up to T-Day. This is subjeet to change ax
detailed plans are prepared and submitted
for approval.
l. Tne GeENErRAL Puniic: The first line
of effort, of course, ix through Jowurnal
news columns. Stories and picetures to
keep the publie informed of the progress
at WMI-TV will continue until T-Day-
and will culminate in a special seetion on
the Sunday hefore 'T-Day. Supplementing
this are office advertising space, announce
ments over WEMJ and  WTPMI-FM.

Journal teaek signs, displaysin The Jour
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TO GET STARTED, WTMJ-TV WILL USE ITS FIELD CAMERAS IN THE STUDIO, TOO, UNTIL THE SPECIAL STUD!IO CAMERAS ARE DELIVERED

nal building lobby and windows, and in
the Radio City lobby. During the first
part of the promotion period, the emphasis
is being put on the slogan “Television Is
Coming’ and in the last stages this will
be changed to Television Is Here.” Dur-
ing the month of November, public an-
nouncement will he made of the times
when unofficial test programming is on
the air,

Consideration will be given also to
such paid media as car cards, billboards,
window cards, and taxicab signs. Since
T-Day will be a genuine civie event in
Milwaukee, the possibility of obtaining
the City Hall sign, lamp post sigus, aned
signs over downtown bridges will be in-
vestigated. Another possibility to be con-
sidered is that of display signs, probably
on easels, to be placed in 25 or 30 key
retail radio stores and department store
radio departments, carrying pictures and
copy to be ehanged frequently. This effort
should have a good effect on the public
as well as the dealers,

Six weekly Television Nights are being
planned for the Radio City Auditorium
to which selected groups will he invited
to hear a brief outline of our plans for
WTMJ-TV and a demonstration of the
equipment. Public officials, educators,
members of service clubs, and other in-
fluential people will be chosen with the
idea of securing audiences which will do us
the greatest possible good.

Special attention will be given in this
and in other ways to reaching those who
should be interested in buying television
receivers for taverns, hotels, and schools.
In the case of taverns, which we know
from the experience of other cities will he
installing sets before T-Day. we shall
work out a method of keeping them in-
formed of the scheduling of test program
periods.

2. DISTRIBUTORS AND DEALERS: Our pro-
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motion and publicity to this group is de-
signed to get them interested in merchan-
dising receivers actively, and to coordi-
nate their advertising and promotion with
our schedules. In this connection, we are
notifying them of the scheduled test peri-
ods prior to T-Day. In order to keep the
dealers informed regarding our program,
we held a clinie in the Radio City audi-
torium, to which evervone interested in
the sale of television receivers in the
Milwaukee arca was invited. Talks by
members of our staff, a question-and-
answer period, and demonstrations of
equipment ereated great interest. Notices
and other information are being sent to
the trade through the bulletin of the
Wisconsin Radio, Refrigeration & Appli-
ance Dealers Association, and by direct
mail.

Realizing the influence which the set

manufacturers can bring to bear upon the
dealers amd distributors, we are already
setting up a program of contacts which
will help eodrdinate the activities of man-
ufacturers in creating enthusiasm and or-
ganizing the dealers.
3. PorENTIAL ADVERTISERS: Potential
advertisers in the Greater Milwaukee arca
at the start will be limited to a relatively
small group of key retail and wholesale
organizations, together with those Mil-
waukee advertising agencies who have
staffs of a size and with capabilities that
can deal intelligently with television as a
new advertising medium,

It is proposed to hold a clinic in the Ra-
dio City auditorium in advance of T-Day
to which those organizations will be in-
vited. At this clinic we will explain some
of the problems as well as the potentiali-
ties of television, and will demonstrate
the equipment. After this demonstration,
we will offer interested advertisers and
agencies the opportunity to come into the
studio and to work out with our staff

simple experimental television shows prior
to T-Day.

In the national field, the best potential
advertisers for WTMI-TV are those or-
ganizations whick have been using pro-
grams on television stations in other cities.
Since they already have the know-how,
the contact with them becomes a straight
sales approach which will be handled by
our regular sales department until such
time as we have national representatives
in the television end of the business.

OPERATIONS ON AND AFTER T-DAY

Program Schedule * Programs for T-Day
and the first week of operation will not
be representative of the regular schedule
of WIMJ-TV. On T-Day, most of the
programs will be speeial in nature. We
hope to have Niles Trammeil, president
of National Broadcasting Company and
other notables im Milwaukee for that
occaston. This outline relates to the regu-
lar programming during the time we will
have to originate all program material
here in Milwaukee. During this pre-net-
work period. we hope eventually to be on
the air about 20 lhours a week, although
it is quite probable we will not hit that
pace until sometime after regular, sched-
uled operation starts.

In planning our initial program sched-
ule, we have taken into consideration the
fact we will have only two cameras availa-
ble at the start for live shows. This means
that no studio shows can be produced
during the same segment of a day when
the cameras are being used on a remote
pickup. In other words, if we are picking
up a ball game in the afternoon, we cannot
hope to lave a studio program until
night.

As we get into the final stages of our
training and rehearsal, we may find our
plans have been too ambitious, and we
may have to reduce the schedule to a lesser
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number of hours per day. If this becomes
necessary, there will, of course, be some
reduction in the size of the program per-
sonnel listed in this outline.

We are planning to be on the air only
5 days a week, from Wednesday through
Sunday, at the start. In setting up this
schedule, we are following the experience
of others who have found that television
takes such a large staff that, at the start,
one full crew working five days a week
can handle the schedule very efficiently
and with little overtime. Therefore, Mon-
day and Tuesday will be off-the-air days.
except for one transmitter operator to
keep a test pattern on the air so that the
servicemen installing or adjusting tele-
vision receivers will be able to check their
work. Without such a test pattern these
servicemen will, of course, be working
entirely in the dark. Since the actual

programming Wednesday through Sun-

day will not average more than 5 liours
per day, it will also be necessary to keep
the transmitter and test pattern on the
air on those days before .and -after ‘the
regular transmission of programs.

It may be that we shall have to go on,

the air on T-Day entirely dependent upon
our local program efforts, consisting of
live studio programs, remoteé pickaps, and
film. While we expect to obtain television
network service from NBC, that organiza-
tion may not have its Chicago television
outlet on the air before June 1948. And
even then the method of physically trans-
mitting the programs to Milwaukee has
not been settled. Meanwhile, we have dis-
cussed with Chicago stations the possibil-
ity of exchanging programs for re-broad-
cast purposes, provided some means of

TRAINING OF OPERATORS IN NEW CAMERA AND MICROPHONE TECHNIQUES 1S IMPORTANT PART OF PREPARATION AT A NEW STATION.
EXPERIENCED MEN ARE STILL SO SCARCE THAT STATIONS ARE HIRING THEM AWAY FROM EACH OTHER IN MANY CASES
i ..

transmission are found. We are currently
checking the possibility of direct reception
of Chicago stations at Richfield, utilizing
a directional receiving antenna. The nat-
ural elevation at Richfield, plus the addi-
tional elevation to be made possible by
our new 530 ft. FM tower, may give us a
fair degree of dependable reception from
Chicago.

Completion of Equipment Program x Original
plans for the WTMJ-TV setup proposed
equipment expenditures of $400,000 to be
taken in three steps. .
Step No. 1 was the minimum expendi-

ture required to go on the air. All equip-
" program schedule to each set otwner.

ment under that step has been ordered.
and should be delivered in time for T-Day.

Step No. 2 calls for an expenditure oft

about 170,000 to complete the television
studio. Of this amount, §75,000 is_for a
‘new 500-ft. tower. This expenditure can
be postponed for several years, we believe.
The other equipment in Step No. 2, in-
cluding three studio type cameras. will

be ordered, and much will probably. be .

delivered in 1948. However, we are al-
ready finding that the amount of studio
prografnming we can do will be limited
by the fact that the two portable cameras
can’t be at a remote spot and in the studio
at the same time. Therefore, it may be
necessary to order at least one studio
camera and its associated control equip-
ment for delivery as early as possible in
1948,

" Step No.*8 is entirely concerned with
the remodeling of our Radio City building
to provide for production work rooms, tal-
ent quarters, television offices, and possi-

. bly additional studio space. While plans

for this remadeling were scheduled to go
forward during 1948, it is doubtful
whether actual work on Step No. 3 will
start before 1949.

*

Reports from Viewers » An essential activity
in" connection with the early days of
WTMJ-TV will be surveys of the users
of . television receiving sets. Only by get-
ting the reactions of those having sets can
we determine what kind of a programming
job is being done. Until there is a consid-
erable body of set owners, we propose to

. follow the example of St. Louis and De-

troit. The system they use, which hasbeen
very helpful, is to mail an advance weekly

-Attached to the program schedule is a re-
port form which users can fill and return

ta'the station, giving their views on the

_programming. Both cities mentioned have
.had a remarkably large percentage of
returns.

-Promotion of Set Distribution * Any specific
plans for the promotion of set ownership
after we start regular will depend to a
large extent on the rate of sale. It may
be desirable, in any case. to consider a
certain amount of promotional advertis-
ing to sell television just as we sold FM
when we brought it to Milwaukee in 1940
and 1941,

While this means assuming a considera-
ble added responsibility, experience has
indicated that such promotion by a sta-
tion is highly effective in Lhe initial period.
Then, when enough sets are in use so that
a substantial number of people have had
their first look at television, the local
dealers go into action,




FIG. 4. THIS BUILDING IS DESIGNED FOR A 50-KW. FM TRANSMITTER. LIVING QUARTERS ARE PROVIDED ON THE SECOND FLOOR

PLANNING AN FM BROADCAST STATION

A Review of the Facilities Required and Modern Methods of Design — Gonclusion

Washroom » The FCC requires that a
washroom be installed close enough to
the operator on duty so that he will not
find it necessary to be away from the con-
trol point more than a few minutes at any
time. No stipulation as to the exact dis-
tance from the control desk is made nor is
t required that the washroom open di-
rectly into the control room. However,
il the operator has to go to the end of a
long corridor, or to another floor a con-
siderable distance from the transmitter,
it is considered bad practice.

Storage Space * No transmitter building
can operate efliciently withont storage
space. Spare tubes, test equipment, re-
pair parts are essential and should not be
piled in a corner because nothing hetter is
provided,

In estimating the amount of storage
space needed, it pays to go well over on
the generous side.

In larger stations, storage
schemes may offer henefits. With a com-
plex transmitter, for instance, the tube
storage can be arranged on a functional
hasis, with racks constructed to hold an
exact duplicate set of the tubes in the
transmitter, arranged in corresponding
order,

One type of storage sometimes over-
iwoked is that for reports and other papers.
Ordinary file cabinets are satisfactory.
Built-in-cabinets, conveniently located to
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BY R. S. LANIER

the control make an attractive
solution,

Further improvements in efhicieney and
convenience ean he achieved with the
following types of storage:

1. Racks or drawers for ecasy storage
and removal of the numerous blueprints
needed in a broadeast station:

2. Closet and lockers for c¢lothes and
personal belongingsof operating personnel;

3. Bookshelves or racks for engineering
reference books, periodicals, and equip-
ment catalogues. A library corner in the
office or other convenient space is a great
help to neatness and order, and puts the
reference tools in a known location where
they can always be found quickly by the
operating force.

room,

Workshop * A shop consisting of a sub-
stantial bench  with  adjucent  storage
space for tools and small parts should be
imchided in every broadeast transmitter
building.

The tools most commonly needed are
those ordinarily used in repairing or
rewiring radio equipment, plus a drill
press and heavy vise, In the larger sta-
tions a small metal lathe may be useful,
but complete machine shop equipment
has been found unnecessary by the ma-
jority  of broadeast stations. Covered
storage space to proteet expensive test
cquipment, should be included in the
shop. With FM transmitters, shop storage

space and transmitter room, or shop and
heater room, may be combined conven-
iently.

No one should work in the vieinity of a |
high-power radio transmitter unless his
full attention is on the transmitter. In
addition, the safety regulations may re
quire that the area in back of the trans.
mitter be within an interlocked enclosire

Office » The usefulness of an office n
the smatler stations arises from the record
keeping activities that are imposed by Jaw
on every broadeast station. Storage of
records and a place to prepare the re
quired reports are just two of the fune
tions that make an office desirable. It i-
possible to combine the office with othe
functions, such as the visitor’'s lobby or
the operator’s lounge.

There is another kind of value arsing
from the inclision of an office for the
chief engineer or transmitter supervisor
The technieal heads of a broadeast station
have a professional standing which should
be recognized by the management anc
the general public. Proper office facilities
are important as a recognition of the chicef
engineer’s status.

Shower Room » After more storage space
the shower room was one of the features
most often mentioned as desirable by
the broadeastersquestionnaired onfeatures
of transmitter buildings.
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Kitchenette » 'I'his is another convenience
which has universally proved itself in the
minds of operators, owners and builders
of transmitter buildings. Naturally in a
building with living quarters, a complete
kitchen must be included. However, in a
building without living quarters or a
regular kitchen, the single-unit kitchen-
ette with stove, sink, shelves, and re-
frigerator all in one compact, relatively
inexpensive piece, gives the operators a
place to “*hoil up a bite™ while on duty.

This has proved particularly valuable for

operators on all-night watches,

Emergency Studio » Every broadeast trans-
mitter which s  separated  from its
studios faces the possibility of heing cut
off from the program source. Prolonged
time off the air can be avoided if provision
is made in the transmitter building for
emergeney program production. Various
arrangements at the transmitter building
will allow the station to get on the airon a
more or less minimum bas

1. Turntables and speech input equip-
ment can be added to transmitter con-
trol desk. This is the simplest arrange-
ment, and will generally be satisfactory
for recorded music programming. The use

of a microphone at the control desk may
be unsatisfactory without acoustie treat-
ment of the control room. The noise level
produced by air cooling equipment may
make a glass isolation screen in front of
the transmitter desirable.

2. Turntables and speech equipment
can be installed at transmitter control
desk, with a separate acoustically treated
room for microphone pickup. With such a
room adjacent to the control room. a
properly placed viewing window will make
it possible for the transmitter operator to
handle the turntables and to control the
live pickup without leaving his position.

3.\ complete emergeney studio may
he considered necessary. Naturally there
ix no limit, except the resources and needs
of the station management, to the com-
pleteness of the studio equipment in-
stalled in the transmitter building.

Garage » The need for a garage at the
great majority of transmitter buildings
is obvious. Parking space is a further con-
venience for visitors and personnel.

Living Quarters » The provision of living
quarters for at least a part of the oper-
ating personnel will pay off in inacces-

Their inclusion  as  a
part of the transmitter building, cither
from necessity or to inerease the efficieney
amd attractiveness of the building for
the operating force, was clearly indicated

sible  locations,

by broadeasters queried on this point.

Employees’ Lounge * ‘I'he cmmiployees lounge
is another building unit which  adds
greatly to the convenience of the operat-
ing force. It can be combined with the
office, eating area, or shop and storage
space.

Heater Room * ‘I'he trend to single-Hoor
layouts brings the separate heater room
to the fore as a feature of the main
floor plan in nearly every building where
heating is required. In the smaller sta-
tions, the heater room can be comhbined
with the shop and storage.

Transformer and Distribution Room » ‘I'he lurger
transmitters, using separate high-voltage
cquipment, introduce the necessity for
separate rooms or enclosures which em-
hody the safety and isolation features
required by FCC and  Underwriters’
regulations. Interlock systems and other
safety measures for such rooms are ordina-
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rily specified for each transmitter by the
manufacturer. Interlocks on high voltage
areas must not interrupt the building
circuits, nor interfere with equipment
which must be used while the transmitter
is not in operation,

Viewing Lobby & Visitors’ Lounge » The view-
ing lobby is a popular form of public
relations effort for the reason, often
pointed out, that transmitting equip-
ment has beauty and drama for the gen-
eral public. A transmitter with the line-up
of units facing the operator, the high-
power amplifier tubes visible through the
front panels, and the rows of meters and
controls are always impressive. The view-
ing lobby can be combined with an at-
tractive, well furnished lounge.

Naturally, if you are going to show your
building to the public, the operating area
should be neat and straightforward in
arrangement. The appearance of preci-
sion and efficiency which a well-arranged,
well-kept transmitter area gives can be a
valuable goodwill agent.

The prineipal problems in the arrange-
ment of viewing lohbies are: a) provision
of easy viewing combined with fool-proof
separation of the operating and high-
voltage arcas from the public, ) arrange-
ment of entrance and exit so that visitors
can move casily through the building.
The use of glass walls around the control
area has proved a satisfactory way of
solving these problems,

TECHNICAL ACCESSORIES

There are a great number of technical
features than can be added to a trans-
mitter building, the choice of which will
he determined in most cases by individuaal
needs, as interpreted by the technieal
specialists working on the building.

Emergency Power » The chance of losing
primary power can be minimized in two
ways:

1. Installation of standby diesel or
gasoline-engine driven generating equip-
ment large enough to operate the trans-
mitter and auxiliaries. Such generating
equipment should usually be placed in a
separate building, for lower insurance
rates.

2. Provision of an alternate power run,
or conncction to entirely separate com-
mercial sonree, if such is available.

Emergeney power has proved extreme-
Iv valuable in the experience of many
hroadeast stations.

Communication System * Communication he-
tween different parts of the building
hecomes important in the larger instal-
lations. A telephone for both outside calls
and building intercom should be placed
on the control desk.

Recording Room % In combination studio-
transmitter buildings, where disc re-
cording is to be done regularly, a stable
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floor is essential in the recording room.
Various construction methods are avail-
able for giving the floor a very low period
of vibration and insulating it from dis-
turbances in the rest of the building.

Shielded Test Room % In KM stations, a
shielded test room may be found valuable
to eliminate errors in adjusting monitor-
ing and test equipment. The conventional
grounded copper-mesh booth is usually
satisfactory.

BUILDING SERVICES AND
CONSTRUCTION

Heating * Transmitter buildings in colder
climates can be heated by any of the
conventional methods, but hot air and
radiant systems have proven the most
popular. Insulation pays off in trans-
mitter buildings as in other types of
buildings.

The subject most discussed in this
conneetion is naturally the use of waste
transmitter heat to heat the building.
Many suceessful installations of this type
have been made which have proved to he
economical and practical. However, before
you plan to use it, vour architect and
heating engineer should give careful con-
stderation to the following:

1. In colder elimates, waste heat should
not be relied on as the sole means of heat-
ing the building. Most broadeast trans-
mitters are turned off a part of the time,
whereas in cold weather a building must
be heated continuously.,

2, In most cases in colder elimates, the
waste heat should be used to supplement
the regular heating svstem rather than
the other way around, sinee the regular
heating system must have full capacity
to cover those periods when the trans-
mitter is turned off.

3. In summer, the waste heat must
be discharged outside the building. This
means that a system of control must he
installed which can be used to discharge
the waste heat in the summer, and to
utilize it in the winter. When correlated
with an air-conditioning system this can
become elaborate and expensive.

+. A careful study of the cost of the
required control systems sometimes shows
that it is cheaper to exhaust the waste
heat outside the building, winter and
summer, and rely on a conventional heat-
ing system for the building.

Cooling * Wherever hot summer tem-
peratures are cncountered, a complete
system for cooling the building and filter-
ing the air will promote efficiency and will
pay big dividends by increasing the re-
liability of the equipment. The minimum
should bhe a system for exhausting the air
in the whole building in summer, with
provision for the entry of filtered air.

Construction Methods * The construction
methods for a broadeast transmitter
building are in most respects the same

as those for other types of similar size.
Choice of materials will depend on cost
and availability in each locality, on
building ordinances, and on the desires
and resources of the station management.

Reinforeed conerete and brick are the
two most popular forms of construction
for the larger buildings. Ficldstone, alone
or in combination with conerete or wood,
is cconomical in many areas, and can
produce a substantial, attractive building
in harmony with its surroundings.

For smaller buildings, wood has been
found entirely satisfactory. Wood in com-
bination with concrete is another practical
and attractive possibility.

Fireproof construction is recommended
not only as a safety measure, but to
lower insurance rates.

It is required by the Underwriters’ and
FCC regulations that the metal frame of a
transmitter and all associated equipment,
as well as the frame of the transmitter
building itself, be thoroughly grounded as
a protection to operating personnel. In
some cases this is combined with the RF
ground for the transmitter. No large con-
dueting bodies in a transmitter building
should be left ungrounded. If metal lath
is used on the walls, this should be honded
together at a number of points and con-
nected to the grounding system, to form a
practical shield against RF energy.

A\ hazard often overlooked is the RF
induetion in small metal parts of the
building frame with consequently dan-
gerous temperature levels, particularly
when the antenna is close to the building.
Wooden buildings with composition roofs
are more often subject to this kind of
danger. Heating of the nails in the roof,
or even in the floors of the building may
require some form of shielding or ground-
ing system to eliminate this fire hazard.

ARCHITECTURAL STYLE

Finally, you must be satisfied that the
whole style of yvour building represents
vour plans and policies. Satisfactory
architectural style is based on two prin-
ciples: a) It should follow naturally from
the interior shape and function of the
building, b) It must have pleasing order
and harmony in the exterior to fit in with
the site and with the materials used.

It is here that a less tangible element
enters into the planning of vour trans-
mitter building, an element strongly
personal but nevertheless inscparably
connected with the success or failure of
vour business. This is the sense of per-
manence, of pride, of personal identifica-
tion with the standing of your business
in the community. It can be expressed in
many ways, and certainly in a substantial
and beantiful transmitter building. Tt is
casy to pick out, in broadcasting as in
other businesses, the organizations that
achieve long-range success. Every aspeet
of their technical and organizational
cquipment expresses this same sense of
permanence and pride.
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TELEVISION FIELD EQUIPMENT

The Gamera, Gamera Control, and Power Supply Units

BY JOHN H. ROE AND NORMAN §. BEAN*

IELD cameras and  their assoeiated
equipment provide the starting point
for television broadeasting because, being
portable in design and versatile in appli-
cation, they can he used in conjunction
with a relay transmitter for a wide range
of outdoor events, or set up at the main
station for studio programs.

This is the plan adopted at most of the
new stations now going on the air. It is a
quick method of getting started, even be-
fore studio facilitics are set up on a perma-
nent basis, and studio cameras and moni-
toring consoles are completely installed.

Complete field equipment, shown dia-
grammatically in Fig. 1, comprises:

1. One to four tripod-mounted cameras

2. A camera control and power supply
for each camera

3. Switching system to shift from one
camera to another, with its power supply

4. Synchronizing generator, comprising
pulse-shaper and pulse-former units

5. Master monitor

Relay transmitter

Standard practice for field pickup serv-
ice is to mount this equipment in a spe-
cially-constructed truck (see front cover)
where it is carried on shock-absorbing
racks to protect it from damage in
transit. The rear of the truck can be used
as a monitoring booth. Reels for camera
cables are also mounted at the rear, with

* Television Engineering Department, Radio Cor-
poration of America, Camden, N. J.

the central part fitted with
racks for the relay transmit-
ter, and compartments totake
the cameras, relay reflector,
tripods, and speeial gear

Field Camera » T'he field camera,
illustrated in Fig. 2 and
subsequent, detailed views, is
an RCA TK-30.\, designed to
use the Image Orthicon tube.
As the illustrations show, the
camera is divided into two
separate sccetions which plug
together, and are secured by
a quick-release mechanism.
Each section has a carrying
handle.

The lower section is the
camera proper. The upper
part is view-finder, equipped
with a 3-in. picture tube which
showsexactly what the camera
tube sces. Figs. 7 and 8 show
the arrangement of the two
assemblies. This construction
enables the operator to move
the camera to follow the ac-
tion, and at the same time
monitor the picture quality.
Camera and view-finder weigh
65 and 35 lbs. respectively.

The camera canbe operated
up to 1,000 ft. from its asso-
ciated control and power

November 1947 — formerly FM, and F.M Rapio-ELEcTRONICS

supply units. Standard practice is to sup-
ply a 200-ft. cable. but this can be ex-
tended readily. This cable, slightly less
than 1 in. in diameter, contains 3 coaxial
lines and 21 wires, carrying the video sig-
nal. power supply, and blanking, deflect-
ing. monttoring. and inter-communica-
tions circuits.

Lens Turret * Four Kodak-Ecktar leuses
are carried on a rotating turret, as shown
in Fig. 6. The operating position is at the
top. .\ handle at the rear of the camera,
Figs 5 and 6, is rotated to select the lens
desired, and a trigger switch incorporated
in the handle cuts off the picture while the
turret is being turned. By actual test, shift-
ing lenses and refocusing requires only 114
seconds,

Focusing can be accomplished in two
ways. First, there is the main focusing con-
trol in the right side panel. The knob can
be seen in Figs. 5 and 6. Fig. 7 shows the
gear train inside the panel. This engages
a mechanism which moves the camera
tube assembly, comprising the Image
Orthicon, its yoke. focus and alignment
coils, and the mu-metal shield.

The second control is provided by turn-
ing the barrels of the individual lenses.
When desired. they can be prefocused, to
eliminate further adjustments when the
turret is rotated. For example, at a base-
ball game, the 50-mm. lens can be focused
on the announcer. 3 or 4+ ft. from the

. IMAGE ORTHICON FIELD TELEVISION CAMERA
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FIG. 3. REAR OF CAMERA, WITH DOORS OPEN TO SHOW CONTROLS. FIG. 4. IMAGE ORTHICON TUBE, AND METHOD OF INSERTING IT

camera, the 90-mm. lens on the infield. the
135-mm. lens on the outfield, and a tele-
phioto tens on the scorehoard.

Or a small projector ean be substituted
for one lens. It would carry a 86-frame
loop of 16-mm. still pictures with the sta-
tion call letters, advertising announce-
ments, test patterns, and program titles.
The use of such a device eliminates the
need of switching baek to the main station,

FIG. 7 RIGHT OF CAMERA AND VIEW-FINDER. NOTE THE FOCUSING GEARS THAT ENGAGE

Camera Tube and Cireuils » The Image Ortln
con, Fig. 4, extends through the center of
the camera scetion. It is inserted by re-
moving the turret, and is covered at the
front by a shield with a rectangular open-
ing. Components of the scanning wave-
form generators and video output ampli-
fier are mounted on vertical pancls, as
shown in Figs, 7 and 8.

Due largely to the extreme light sensi-

and small physical size of the

2128 Image Orthicon. the camera has

hivity

great depth of focus, and is surprisingly
uneritical in operation. The sensitivity is
so high that operalion is possible with an
F 3.5 lens at light levels as low as 1 ft.-
candle. For example, at a foothall sta
dinm, players are clear even in the deep
shadows of a late fall afternoon.

The snall size of the 2123 mosaie makes

TUBE ADJUSTMENT WHEN SIDE 1S CLOSED




FIG. 5. VIEW OF LENS TURRET AND SIGNAL LIGHTS AT FRONT OF CAMERA. FIG.

practical the use of lenses of relatively
short length, By way ol comparison, pre
war cameras required lenses of twice the
focal length for the same field of view.
Morcover, it was

necessary  to operate

those longer lenses at large apertures,
sensitivity, At boxing
matches. the depth of focus was less than
the depth of the ring. With the new

hecanse of  low

camera, evervthing in the ring and for

several rows hevond the ring is in focus,

View-finder & Several views of the picture
Lube view-finder are given i Lhe accom:
panying illustrations. This deviee is not
only a convenience. since it shows Lhe
operator the exact field viewed by the
camera tube. bul o practical necessity
sinee, at low light levels, an optical view
linder is unsatisfactory,

6. BIG KNOB AT REAR ROTATES TURRET

The 5-n. picture tube has sutlicient 2ndd
anode voltage to give an adequate picture
for the information of the operator under
normal outdoor conditions. Thus he as
able 1o monitor the picture guainty and
focus the camera acenrately,

Two types of viewing hools are avail
ither

the straight-on or periscope type cav be

able, as indicated in Figs, 2 and 5.

snapped on quickly, The latter. contain

FIG. 8. COMPACT ARRANGEMENT OF CAMERA COMPONENTS IS POSSIBLE BY ASSEMBLING THEM ON BOTH SIDES OF VERTICAL PANEL




ing two +3° mirrors, is reversible, to ac
commadate the height of the operator.
The device mounted on the hood, Fig. 3,
15 used as a gun sight to set the camera
quickly on distant ohjects.

Camera Control Panels * A1l clectrical controls
for the camera and viewfinder are located
behind hinged doors at the rear of the i
strument, as seen in Fig, 3. Camera con-
trols on the left panel. top to bottom, are
for vertical and horizontal  centering,
image aceeleration, and vertical and hori-
zontal linearity. On the right panel arve
adjustments for alignment. projector light
control (if a projector is used in place of
one lens). camera output gain. and pie-
ture height and width,

There are corresponding adjustments

on the upper panels for the viewfinder

picture-tube.

All these controls are used only for mak-
ing initial adjustments. During  actual
operation, the doors are closed over the
controls, and electrical adjustments re-
quired while the operator is in aclion are

FIGS.9 & 10. FRONT & REARVIEWS OF CONTROL UNIT USED TO MONITOR FIELD CAMERA

made remotely, on the camera control
unit, This lcaves the operator free to de-
vote his attention to the seene, and the
mechanical focusing of the camera. Two
red lights on the front and another at the
rear of the camera signal that it is in
operation,

Camera Control Unit * T'h¢ eamera control
unit. Figs. 9 to 12, makes it possible to
observe and control the quality of the
picture signals generated by the associated
camera, even though the camera is at a
point up to 1.000 ft. away,

The 7-in. picture-tube, Fig. 9, is used
as & monitor, and the 3-in. tube serves as
a waveform monitor. Cirenits include a
picture signal amplifier driven by the pre-
amplifier in the camera. pulse line ampli-

fiers to feed driving signals to the camera.
deflection generators for the monitor tube
and the oseilloscope, a high-voltage sup
ply for the aceelerating potentials in those
tubes, and the various eirenit controls.
The latter arve divided between operating
controls, Fig. 9. and less-used oscilloscope
adjustments, recessed into the top of the
case, Fig, 12,

Two pulse line amplifiers, feeding cam
e deflection and blanking circuits, make
it possible to operate several cameras at a
remote point from a single syne generator,
The 7CP4 monitoring tube requires mag
netie scanning and electrostatic foeusing.
Considerable negative feedback employed
in the vertical scanning eircuit improves
linearity and reduces the efiect of varia-
tions in tube characteristies. The horizon

F1G. 12, ABOVE: CONTROLS AT TOP OF CASE. FIG. 11, BELON: INTERIOROF CAMERA CONTROL UNIT, SHOWING MONITOR TUBE. FIG. 15. IN-




FIGS. 13 & 14. FRONT AND REAR OF POWER SUPPLY UNIT. NOTE LINE VOLTAGE SWITCH

tal scanning circuit employs the new
6BGEG as an ontput tube, and the 6A87G
twin triode as the scanning hooster.

The horizontal sweep signal for the
SKP1 oscilloscope tube is generated in a
standard thyration circuit using an 884
tube. T'wo sweep-frequency ranges are
provided, one for vertical and one for
horizontal  seanning  frequencies.  Each
range provides for viewing two or three
blanking pulses. A 2X2A tube, in a con-
ventional half-wave rectifier eircuit, sup-
plies the high voltage.

Functions of the picture signal ampli-
fier are as follows:

1. A gain control for the picture signal.

2. Picture blanking signal is mixed with
the signal from the camera.

3. 1t establishes the black level at the
heginning of each scanning hne by means
of a “elamp ™ eireuit.

t. When only a single camera chain s
employed, it provides for the addition of
the syne signal,

5. The output stage is a line amplitier
capable of delivering 2 volts peak-to-peak
composite picture and syne signal to a 75
ohm coaxial line, or 1.5 volts of picture
signal only.

6. 1t provides a stage for introdncing a
fixed amount of gamma correction,

7. It also includes high-level driver stages
for feeding the two monitoring tubes.

Fig. 11 shows the internal construetion
8
of the camera control, Fubes and major

components are carried on a metal panel
which runs down the center of the umt.
On the other side are the wiring and the
remaining compouents.

Pawer Supply » Figs. 13 to 16 show the power
supply unit. Operating from 117 volts, 60
eveles, it delivers 950 milliamperes DC,
adjustable from 270 to 283 volts. This out
put is maintained constant with load
changes of 300 milliamperes, and input
voltage variations of plus or minus ¢ volts
at any point on the primary tap switch.
Proper input adjustment for line voltage
of 98 to 129 volts is made by the switeh
and voltmeter on the control panel, Fig.
13.

The main rectifier has six SRE-GY’s in
parallel, feeding a 2-stage choke input
filter, Five 6AS7-G's in parallel are used
in the output as series voltage regulators,
The series impedance of these tubes s
controlled by a 2-stage DC amplifier. Volt
age references are obtained from
OD3-VR-150 regulators. A\ similar type
of regulating circuit is used to control the
focusing coil current.

By the use of special construction, the
power transformer has been reduced to
12 the size and weight of conventional
designs of equal rating. This 1s due in part
to the use of glass and silicone insulating
materials which permit continnous opera
tion at temperatures as high as 1807 .
Figs. 15 and 16 show the transforiner at
the hottom of the case, and an exhaust
fan which draws air from the upper tube
compartment, and forees it through the
transtormer case, Dust is exeluded by a
filter on the intake.

two

Editor's Note: This i3 the first of a series of
articles on television field equipment. The
second will appear in a forthcoming issue,

TERIOR OF THE POWER SUPPLY UNIT. NOTE OILCAN FOR MOTOR. FIG. 16. BLOWER AND POWER TRANSFORMER OCCUPY LOWER SECTION




FIG. 1. TRANSMITTER AND RECEIVER WITH

POWER SUPPLIES FOR FIXED, AC OPERATION

192-T0162-MC.MOBILE EQUIPMENT

Harvey Radio Transmitter and Receiver Units for FM Communications

BY BERNARD

NEW series of emergeney radio equip-
A ment operating in the 132- to 162-me.
band has been developed by Harvey
Radio Laboratories to meet the inereas-
ingly stringent technical requirements of
two-way radio, Inasmuch as these require-

J. COSMAN*

ments are often rreconcilable, compro-
mises must be invoked which depend on
the technical importance of cach require-
ment,

After anintensive survey our communi-
cations engineering group set up the fol-

FI1G.2. REARVIEW OF MOBILEUNITS, WITH GENEMOTOR AND VIBRAPACK POWER SUPPLIES

lowing specifications as the prime requi-
sttes of a two-way system:

1. Receiver quicting signal of less than
I microvolt for mobile and fixed installa-
tions

2. Receiver standby drain from storage
hattery of not more than 6 amperes at
6 volts

3. At east 1 full watt of audio power
output into an cfficiently-housed  loud
speaker to provide enongh sound to over-
ride high ambient sound levels usually
cncountered on fire trucks or i antomo-
biles moving at very high speed

t. Crisp and clear speech reproduction
free from the mufiied boominess of certain
types of receivers i which the high fre-
quencies are over-attennated to ercate an
itlusion in signal-to-noise ratio and intelli-
gibility

J. A squeleh action free from crash and
other noises which have heen found so
objectionable in conventional equipment.,
There should be no trace of noise or other
transients introduced by the squelch eir-
cuit when an incoming carrier starts or
stops

6. Mobile transmitter power ontput of
al least 23 to 30 watts

. Mobile transmitter standby battery
drain zero if possible. In any event, the
drain should not exceed 1 ampere at 6.0
volts
8. No delay should be required in speak-
mg into the mike after pressing the mike
hutton
9. Instant convertibility  of either re-
ceiver or transmitter from AC to DC oper-
ation with no wiring or mechanical altera-
tions other than pulling the one plug-in
type power supply and plugging in an-
other
10. Combined standby drain from battery
should not exceed 7 amperes at 6 volts
DC
1. All operating trimmers and controls
must be reached without removing the
unit from the car deek or from the station
cabinet
12. At components must he completelv
aceessible and simple to replace

Low price and miniature size are the
two other requirements seemingly at odds
with the twelve points above. It is ex-
tremely doubtful, however, that reducing
unit cost by decreasing power output,
substituting less efficient and higher-drain
tubes, and the consolidation of receiver
and transmitter into one unit actually will
reduce the long term, overall cost to the
buver who expeets to get the same meas
ure of performance from the single unit
svatem. Experienced users of emergeney
radio have been clamoring for low standby
drain for good reasons, They have the
practical. user’s proof that the higher
standby drain in mobile units requires

* Chief Engineer, Harvey Radio Laboratories, Ine.,
443 Concord Avenue, Canbridge, Mass,
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expensive, high-corrent generators in or-
der to keep batieries from being too rap-
idly discharged. They also know that a
dead battery also puts the engine out of
service, The importance of low battery
drain was further emphasized during the
recent forest fires in Maine. New Hamp-
shire, and  Massachusetts, when police
cars were out on 24-hour duty for several
days, and in locations where there was
neither fime nor equipment to recharge
hatteries.

Transmitter Unit « T'he trismitter is of the
erystal controlled phase-modulation type.
with standard  pre-distortion and  pre-

emphasis characteristios for the emergeney
services. Carrier frequeney deviation s
nominally plus or minus 20 ke, obtained
from the phase modulator by frequency
multipliers totaling 48 times. Views of the
AC and DC types are given in Figs, 1,2,
and 7. with a bottom view in Fig. 5. and
the schematic in Fig. 3.

The entire FM exciter unit. including
6AQ6  Pierce  crvstal  oscillator, 6.AQ6
audio preamplifier, 6AQ6 phase modula-
tor. and the quadrupler. tripler, and dou-
bler stages, is mounted on a small remova-
ble sub-panel plate measuring approxi-
wately 8 by 4 ins, Miniature, and yet
completely serviceable construetion and
components have heen built into this
exciter plate. which is removed from the
wain chassis by unsoldering a few cabled
wires from a lug-board and unserew-
ing casily accessible self-tapping serews,
Globar miniature resistors and doghone
condensers in low  voltage points add
greatly to serviecability on the one hand
and to vibration resistance on the other,

The standby drain of the mobile trans-
mitter unit has been redueed to 1 ampere
by the use of proven types of quick-heater
tubes. Although the first multipler, 6.AKS
is not a quick-heater, all other tubes in
the multiplier, driver, and final stages are
cither the 2E30 Hytrons, equivalent to a
6.AQ5 or a 6VGGT, or type 3516 Hytrons,
In mobile use. the quick-heater filaments
are energized when the operator lifts the
microphone from its hang-up switch box
mounted on the dash. thereby leaving the
filaments fully lit during the entire time
the mike is out of its hanger, Thus, when
the operator wishes to transmit, he does
not have to wait until the tubes heat up.
and there is no strain on the tubes caused
by the application of plate power before
the filaments have come up to normal
operating temperature. Even thongh this
warm-up period is only of the order of |
second for a fast tube, continued premature
application of the high plate voltage does
have a serious effect on tube life.

When AC operation is desired,
fixed station operation, the type 2E30
multipliers are replaced with type 6AQ5
tubes and the type 3516 driver and push-
pull final amplifiers are replaced with the
type 226, This ix shown in Fig, 8.\
toggle  switch on the marked
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FIG. 3. SCHEMATIC DIAGRAM OF THE 152- TO 162-MC. TRANSMITTER



FiIG. 4. SCHEMATIC DIAGRAM OF THE 152- TO 162-MC. RECEIVER
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Mog.-Fix. arranges the necessary fila-
ment power wiring when changing from
DC to AC operation.

The last doubler in the multiplier ¢hain
is a type 5516 or 2E26, supplying suffi-
cient power to drive the two 5516 or 21526
tubes in the straight-through push-pull
final stage. Because there is an internal
capacitance difference between the 5516
and the 2E26, a variable condenser whose
variation value cquals the difference in
capacitances between the 5516 and 2E26
is connected in the circuit to compensate
this difference.

The final plate tank is a shiclded, two-
wire, shorted transmission line about .1
wavelength long, and resonated by the
push-pull tube output ecapacity plus a
small balanced butterfly variable con-
denser which tunes the band from 152 to
162 me. The shorting bar is a plate silver-
soldered to the solid brass silver-plated
lines, thus eliminating contact difficulties
at a high current point.

A small output coupling loop, sup-
ported by the shorting plate as a bearing,
is centered between the two line rods, and
is connected by a shaft to the front panel
of the line box. This permits rotation of
the loop in the field of the lines in order to
vary the coupling to the antenna circuit.
The inductance of the loop is resonated
by a variable condenser. Consequently,
the circuit permits simple resistive loading
of the final tank without detuning diffi-
culties. These difficultics are often caused
by reactances reflected by the coupling
cirenit or hy the reactive component of
the input impedance of the transmission
line leading to the antenna when the an-
tenna is improperly matched, or when,
with a given standing wave ratio due to
mobile antenna matehing, the line is not
of such a length that its input impedance
appears resistive, Power output on either
AC or DC has been measured by several
means as bemg in excess of 30 watts.

Metering is accomplished by an 8-point
switch by which a 50-microampere meter
can be connected in each circuit drawing
grid current, and also in the final amplifier
plate circuit.

Transmitter Refays & Conneclions » As Fig. 8
shows, there are 4 relays on the trans-
mitter chassis. Relay R1, drawn in the
normal RECEIVE position, is the transmit-
receive control, operated by the micro-
phone switch. It connects the antenna to
the receiver tubes.

R2 is the dynamotor START relay, and
is actuated when R4 has closed. R3 is the
PowgR OX relay, operated by a switch on
the volume control.

R4, when actuated by lifting the hand-
set from the hangup switch, excites the
quick-heater filaments in the transmitter.
Thus the filaments are heated hefore the
operator presses the push-to-talk button.

Fig. 8 shows the 12-contact connector
for the power supply. Either the AC recti-
fier unit, Fig. 1. or the DC Genemotor
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unit, Fig. 2, can be plugged into this con-
nector from the top of the chassis. Ac-
cording to the power supply used, the
Mos.-Fix. switch is opened or closed.

The tuning switch is normally closed,
and is only opened when the transmitter
is being tuned up.

Four connectors are provided on the
chassis. At the extreme right in Fig. 8 is
the microphone connection used when
adjustments are made on the transmitter.
To the left are connections for the receiver
volume and squelch, microphone, and
transmitter control, located on the con-
trol head. Next is the connector for plug-
ging in 115 volts AC, or the positive side
of the 6-volt DC line. The negative side
comes in by grounding the chassis to the
car. Finally, at the extreme left. are con-
nections for the receiver filament and
plate power.

Receiver Unit » The receiver design repre-
sents a radical departure from previous
practice, principally in the elimination of
the double-conversion techniques, the in-
troduction of highly efficient miniature
tubes throughout, and the utilization of
crystal diodes in the discriminator and
squelch circuits. An acceptable signal-to-
noise ratio is obtained through the use of
two 6AK5 RF stages with conventional
coil and condenser coupling cireuits.
Tuned lines, as interstage coupling de-
vices, were ruled out because it was felt
that no electrical advantage could be ob-
tained through their use with the 6AKS
tube at these frequencies. The transit
angle loading of the 6AK5 input for low
plate power drain reduced the potential
line s to the point where the added
mechanical complexity rendered it im-
practical and uneconomical to use.

Resonant by-passing techniques have
been used freely in the RF stages hecause
of their superior electrical and decoupling
characteristics. Care must always be exer-
cised in the design of resonant by-passing
cireuits because, being resonant, they are
cffective only over a small band of fre-
quencies. At higher frequencies, they pre-
sent an increasing inductive reactance
which can make the circuits being de-
coupled responsive to other frequencies,
In this case, however, the selectivity of
the antenna transformer, which is a ca-
pacitance-tuned, .1-wavelength, shorted
coaxial line, tapped at about 60 ohms for
connection to the antenna line, will not
allow sufficient spurious signals at higher
RF frequencies to come through to the
RF amplifier.

The mixer is of the Van der Bijl detec-
tor type. using a 6AK5, again as a com-
promise hetween high conversion-gain
and highest signal-to-noise ratio. It was
not felt that a lower noise mixer circuit
could he used economically because of the
necessity for more stages elsewhere in the
receiver. Consequently, the overall noise
figure contributed by the high noise, high-
gain mixer preceded by two RF stages was

FIG. 5. BOTTOM VIEW OF TRANSMITTER SHOWS VERY COMPACT EXCITER ASSEMBLY

considered a satisfactory compromise
among the various factors involved, the
more important of which were power drain
and equipment cost.

The IF system, operating at 5.3 mc.,
is arranged without AVC action so that
the effective bandwidth is shomewhat re-
duced at very low signal levels, thereby
improving the noise ratio at the fringe.
Adequate gain without regeneration or
other instability is achieved by utilizing
the IF strip as conventioniized in radar
receivers. Here particular attention is paid
to the mathods of decoupling each stage
from all others. All plate an:l screen cir-
cuits are fed throuzh casca-led RC decou-
pling networks, while the filament circuit
of each stage is fed through an LC decou-
pling cascade. so that direct interstage
common coupling is reduced far below the
point of regeneration. Mutual inluctance
feedback coupling is made virtnally zero
through the use of individually anl closzly
shielded plate and grid circuit eoils. Mu-
tual capacitance feedback coupling is
minimized by virtue of the length of the

IF strip and by suitable placement of all
hot IF components and terminals.

The coupling coefficient for the IF
stages is set at very slightly under the
critical value, and the L.C ratio was chosen
lower than that which would be dictated
by maximum stage-gain considerations
for the following reasons:

The IF coils are individually shielded
and slugtuned, and therefore were made
capacitively coupled through very small
ceramic condensers. These coupling con-
densers are less than 1 mmf. in capacity
because of the small value require:d for
critical coupling. Since they are very diffi-
cult to obtain in values held to a 109
tolerance or better, the couplinz condenser
hecomes more and more of a problem as
the LC ratio is inereased to get more gain
for a given bandwidth. Furthermore it was
felt that manufacturing tolerance on this
coupling capacitance would not be close
enough if incidental wiring capacitances
were usxd as the source of interstage
coupling. although the stage gain could
have been doubled by resorting to that

FIG. 6. RECEIVER WIRING, AS SEEN UNDER THE CHASSIS, IS SURPRISINGLY ACCESSIBLE
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technigue, The eriterion governing this
choice was not that of bandwidth per se
for the desired signal channel, but was
dictated by consideration of making all
manufactured receivers identical as far as
their adjacent  and  alternate  channel
rejection abilities were concerned.

The discriminaton is of the conventional
Foster-Seeley type, arranged in one small
can logether with a pair of matched Syl
ania ervstal diodes, These diodes have
heen the subjeet of considerable  eon-
troversy and unwarranted eriticism in the
communications industry. They are nei-
ther short hived nor expensive. and they
maintain their characteristies very well

because the shunting effect of the cable
capacitance does not affeet the frequeney
response of the cathode follower output.
Conventional receivers are limited in con-
trol ability to not more than 20 ft. hecause
of the high-frequeney attenuation in the
control cables. unless special remote con-
trol devices are used,

A second type 6.AQ6 is used asa squeleh-
biased awdlio amplifier and feeds a type
6.AQ5, equivalent of the 6V6GT, andio
power amplifier.

Power supply is obtained through a 6-
prong Jones socket into which may be
plugged a complete Vibrapack supply or a
transformer-reetifier supply.

FIG. 7. THE PLUG-IN AC SUPPLJES CAN BE REMOVED AND REPLACED FOR MOBILE USE

unless subjected to excessive heat when
heing soldered in, It has been found rea-
sonable to expeet just as much and, in
some cases, more life from them than from
vacuum tube diodes, They have the great
advantage of saving space. weight, and
hattery drain.

The squeleh cireuit also uses a single
ervstal diode to control, in the conven-
tional manner, a type 6.AQ6 DC bias con-
trol tube. .\ type 6C 4 is used as a eathode
follower type first audio tube to transmit
at low impedance the audio signal from
the diseriminator through the control
cables to the volume control. The control
head or volume control point can be as
much as 200 ft. away from the receiver

Frequeney control is by a ervstal oper-
ating at the 16th sublhiarmonic of the
mixer tnjection frequeney. A type 6.AKS
is used as an oscillator-quadrupler and
another type 6AKRS as a second quad-
rupler. An octal ervstal socket is nsed to
accommodate a type FT-2438 ervstal, or a
small ervstal oven,

Metering of the quadrupler grid current
indicates  erystal  activity  and  allows
proper tuning of the oscillator quadrupler
interstage cirenit. Limiter grisd currents
can be metered, as well as diseriminator
primary tuning and secondary zeroing. A
standard 30 microampere tuning meter
with plug jack and selector switeh is pro-
vided for this purpose.

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 4)
misjudge in these present times hecause of
onr high level of living and spending.
Because we have a dollar to spend today,
we think in terms of always having dollars
to spend.

Now in Europe. people are saying that
we are living i a fool’s paradise, The
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question most often asked is Can we
avoid a depression®™ “How serions will
it be?™

The consequence of this thinking is that
anyone trying to design or produce any-
thing that is to have world distribution
not only in prosperous times, but in the
cconomice dips and valleys — will find it
highly desirable to make it economical in
the first costs and in its operation,

The Marshall Plan if ot s anything
that can be stated m a paragraph
attempt to improve the economy of all
Furope by implementing a freer ex
change of merchandise. Help is bheing
offered 1o the countries that can help
themselves by establishing customs unions
and doing other things that help minimize
the barriers to a freer interchange from
country to conmtry, In other words, there
are at least two things needed in Europe
today: a freer interchange of goods and

Is an

material. as well as a freer interchange of
imflormation,

Presumably. then, there are a number
of places where facsimile would fit i, if it
fulilled the qualifications of  cconomy
Facsimile can be effeetive in putting out
information and in serving arcas in which
there is more than one language. Fac
simile broadeasts. with pertinent, itlus-
trative sketehes, would be nstrumental
in holding bilingual. news-llungry people
together, T'wo- or three-language broad
asts attempting to do the same job would
prove boring.

Similarly, there are many instances in
mternational conferences where faesimile
has a place, Some of the long periods of
translations in one language after another
could he replaced by a permanent fac-
simile recording i the several languages.
The fact that vou can read faster than you
can speak would considerably speed the
process,

This ix mentioned simply as an illus-
tration to indicate that one’s thinking in
world produets should not be confined
only to the uses with whieh one is familiar
in this Country,

Habits of various countries in Europe
vary in many ways from America. Conse-
quently. radio broadeasting, as we know

it, 15 not as effective a means of dissemi-
nating information there as it is in the
Untted States. In France, for example. the
real reereation of a large part of the popu
lation is cating. drinking. and conversa-
tion. Radio 1sn't as important in every
day living there as it is here. Nor are
their programs as compelling.

As for faesimile, it becomes clear from
investigation in almost  every field  of
application that what our Company has
been advocating for the United States in
facsimile standards (RMA standards of
£ ins, recorded line) can meet nearly any
situation in any part of the world.

There are many parts of the world in
which home recording on a large scale will
be impossible. but where faesimile bulle-
tins, reproduced on large master recorders,
with recording space 16 ins. wide by 32
s, high could be very effective. particu
larly when multiplexed with sound.

The possibilities of such equipment for
group viewing were brought home to me
particularly  while in Ostend. Belgium,
While walking through the streets |1
noticed a large group of people around a
store window. As T drew closer, T noticed

(CONCLUDED ON PAGE 44)
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TESTS PROVE IT - -~ - -7

FLAME TEST...

Burn it with a match!
ft won't harm this

capacitor—no wax to /

run . .. nothing to burn,

* WATER TEST. ..
/ Dip it in boiling water!
/ Try this too, with an ordi-
nary wax tubular, Then

/ test both,

The surprising tests pictured
above clearly demonstrate the
ability of the Sangamo Type 30
Molded Paper Tubular Capaci-
tors to deliver better performance
and greater dependability under
usual service conditions. Sangamo
is first to develop paper tubulars
—molded, like micas, in a thermo-
setting plastic! The same advan-
tages gained by molded micas are
now available in these new plastic
molded paper tubulars: capacity
values are permanently sealed in
—moisture is sealed out; the life
of these capacitors is prolonged;
no way to melt at higher tem-
peratures; and their molded case
resists damage to the cartridge.
These advantages mean better

November 1947
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PULL TEST. ..

Pull as hard as you can!
The wire will break before

you can pull out the leads!

< SANGAMO Type 30 Plastic Molded Paper Tubular Capacitors

characteristics, longer life and
more dependable performance.

Sangamo Plastic Molded Paper
Tubular Capacitors are readily
applicable wherever ordinary
paper capacitors are used—they
can even be applied at higher
temperatures! They are economi-

are Definitely Superior!

cal too—since they give longer
life and more satisfactory per-
formance.

Radio service men will readily
appreciate the many improve-
ments embodied in the new
Sangamo Type 30 Capacitors.
They are definitely superior.

Write for the new Sangamo Capacitor Catalog

SPRINGFIELD « ILLINOIS

formerly KM, and FM Raoto-EneerroNies
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(CONTINUED FROM PAGE 21)
the linking up of such stations into re-
broadcasting nectworks has been made
much more difficult.

Continental Network * However, in spite of
the chaos resulting from the change in the
band, the FM svstem has been rebuilt
and an FM network brought into being.
That network is furnishing music of far
better quality than any of the AM net-
works. It is demonstrating an ability to
operate more cconomically within the
region that it serves than an AM net-
work, and it is growing rapidly. The rea-
son for the economical operation is that
a large part of its coverage is obtained
by stations rebroadeasting one another,
something that cannot be done on an AM
system.

While that is not perhaps the most
elegant way of interconnecting FM sta-
tions, it is now available. it is working, it is
the least costly way of doing the job, and
heamed relays on a public service basis. if
available at all, are not available to most
of the stations because of their locations
— to say nothing of the matter of cost to
newly organized small stations.

Part of the network is served by tele-
phone lines, where the transmission is
limited to approximately 8.000 cycles per
second; whereas the radio part of the net-
work is capable of handling the full audi-
ble range of 15,000 cycles. Most of the
Commissioners are familiar, through per-
sonal observation of demonstrations,
with the superiority in the quality of
reproduction of the direct radio relay.

Possibly the Commission expected the
large number of stations with small area
coverage to be linked together by 15,000
cycle wire circuits, in accordanece with the
plan outlined in an article appearing in
FM anp TeLEvisionN of February, 1945,
and entitled ““15,000 Cycles for .All Net-
works.” However, it now appears that no
such 15,000-cycle circuits are in existence.
The Continental Network has been ad-
vised in writing by the American Tele-
phone & Telegraph Company that such
lines, if ordered, could be made available
in one year. Inquiry was made of repre-
sentatives of the Telephone Company as
to the reason for this situation, and the
information was given me that the net-
works had advised the Telephone Com-
pany that they had no need for 15,000
cyele lines and did not want them. Is
anything more needed to prove that even
today the networks are not interested in
bringing the advantages of FM service to
the public?

The networks will continue in their
present state of mind about FM until com-
petition forces them to change it. The
first step in providing that competition
has been taken by the Continental Net-
work, which is held together in some of its
most important places by five of the old
band transmitters located on high points,
where they give wide area coverage.

42

It was proposed a year ago January,
when none but very low power transmit-
ters were available for the new band, to
order the high power stations on the old
band off the air. That movement failed
when the absurdity of it was pointed out.
Had it been successtul, there would be no
Continental Network today. If the Com-
mission now puts these stations off the
air, before some equally effective and
economical method of linking up an FM
network is provided, another delay in the
development of FM will have resulted
from the Commission’s action.

The Continental Network as it exists,
and the opportunity for other networks.
which the Commission itself appreciates,
to get started in other parts of the country.
presents the Commission with a situation
that was not before it at the time when it
made the present frequency allocations.
That situation is an important one and
deserves [ull consideration by the Com-
mission,

No one knows just how the FM net-
works will develop as additional stations
take advantage of the opportunity to re-
broadcast the low band stations and,
where the distances are shorter. the high
band stations. The field is one in which the
best results can only be obtained hy
reasonable freedom for experimentation.

There is no doubt that the low band
signals are more reliable for rebroadcast-
ing, at the distances generally involved,
than most on the high band. Many of the
stations on the Continental Network,
which rebroadeast the transmission from
Alpine on the low band, cannot get de-
pendable reception from Alpine on the
high band — despite the fact that, ac-
cording to the curves made from Mr,
Norton’s theoretical calculations, there
should be ample signal strength for re-
broadcasting purposes on the high bands.

The reason for this is simple. The cal-
culations made by Mr. Norton are based
on certain assumptions about the charac-
teristics of the atmosphere. No doubt
under ideal conditions Mr. Norton’s as-
sumptions might be fulfilled and the signal
levels be as he predicted them, but in the
world of reality we have weather, and that
Mr. Norton seems to have forgotten
about. Where there are changes in meteor-
ological conditions his assumptions simply
do not apply. Atmospheric changes are
much more disturbing in the high band
than in the low, and dropouts on the high
band occur more frequently, and are of
much greater magnitude, than on the low
band.

Westhampton Beach Tests x For some
months, comparative recordings have been
made at Westhampton Beach, 70 miles
from Alpine, of the transmissions of the
two Alpine stations, one on 4+4.1 me. and
the other on 92.1 me., each having an ef-
fective power in excess of 100 kw. An
analysis of the recordings and the record-
ings themselves will be presented at the

hearing, and the Commission and its staff
are invited at any time to examine the
equipment and listen to the signals.
The tests at Westhampton, taken to-
gether with confirmatory tests made at
other places, prove beyond doubt that the
action of the Conynission in moving FM
broadeasting from the low band to the
high band was based upon erroncous con-
clusions as to the relative efficieney of
transmission on the two bands.

Sporadic E and F2 Interference » In still another
aspect the situation presented to the
Commission at this hearing is different
from that presented at the previous hear-
ings on allocations in that the ionospherie
disturbances that Mr. Norton stressed do
not present as great a problem in reception
for rebroadcasting as in the case of recep-
tion with home receivers. The testimony
will show that, where such disturbances
are present to any substantial degree.
their effect can be greatly reduced by a
number of simple means that are available
in rebroadecasting.

In its notice of Proposed Rule Making.
adopted August 14, 1947, the Commission
proposes to allocate the 44-50 me. hand
to non-government fixed and mobile com-
munication services such as police, fire,
transit utility and special emergeney
services. I realize fully the importance of
giving those services the amount of space
that they need in the radio spectrum. But
their problems are not going to be solved.
or even much advanced. by a stopgap
allocation of one television channel.

Morcover, the emergency services, be-
cause of their low antenna heights and
other characteristics, must be capable
of operating reliably on extremely weak
signals, and they must operate 60 minutes
per hour. Interference that would he
inconsequential in broadcasting cannot be
tolerated in emergency services, where
even a small delay might render them
useless and have the most serious couse-
quences.

It is essential for the Commission. in the
discharge of its statutory duties, to ascer-
tain the facts concerning propagation in
the various frequency bands, in order that
its decision in this case and future cases
may not be prejudiced by the errors that
resulted from acceptance of the Norton
testimony, now thoroughly discredited,
and now known by every one in the indus-
try to be discredited.

What I am asking the Commission to do
is in substance the same as what T asked
it to do in January, 1940, when it looked
as if further allocations to FM might be
blocked off at the television hearing. T am
asking the Commission not to prejudge
the situation by foreclosing the present
lines of FM development; and I am asking
the Commission to get the technical facts
correct before undertaking to make a final
determination of how the public interest.
convenience, and necessity will hest be
served.

FM axp TELEvVISION



DEMONSTRABLE VALUE
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It’s value that counts in radio sales today...and
that’s why Zenith radios and radio-phonographs
are so easy to sell.

Zenith gives you features you can actually
demonstrate . . . tone and performance prospects
can hear for themselves. .. style leadership proved
by the industry’s many copies and adaptations
of Zenith design.

Yes, compare them all, and you’ll agree that
Zenith is first in salability . . . with features, per-
formance, styling and downright value made
possible only by the knowledge and experience
gained in 31 years of Radionics Exclusively.

Here Are Style and
Value Sales Features
Zenith Gave You First

@ THE COBRA TONE ARM. .. Perfected record
tone. The tiny filament gently floats in the record
grooves, reproducing every note, every shading.

© SILENT-SPEED INTERMIX CHANGER ...
Changes both 10 and 12 inch records intermixed, so
as to provide an almost continuous flow of music.

@ TILT-OUT CONTROL PANEL ... This Zenith
design, now widely copied, brings the entire control
panel into an accessible, easily viewed position.

@ GLIDE-OUT PHONOGRAPH . .. A touch of the
phonograph door glides the entire record-changer
unit out within easy reach.

@® 2-BAND ZENITH-ARMSTRONG FM ... FM at
its best—wide-band, true fidelity, static-free FM as
developed by Major Armstrong and Zenich
Engineers.

©® THE RADIORGAN . . . Radio’s most demon-
strable tone control. 64 different tonal effects provide
just the tone emphasis desired.

® AMPLE RECORD STORAGE SPACE... The big
storage compartment in the Zenith Console
combination cabinets is an important feature. Show
it to your prospects!

® FLAT-TOP CABINEY . . . The entire top may
be used for flowers, vases, books or decorative pieces.
There are no lids to lift to operate either the

radio or the phonograph.

Keep An Eye On

= ncRADIO

it Rty Coppondion - 600/ Dikors. Ape » Chiicago 38 S,
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See you at the FMA Convention

WHAT'S NEW THIS MONTH

(CONTINUED FROM PAGE 40)

the center of attraction was a little sound
“magie lantern” type of machine in
which Mickey Mouse style pietures were
heing shown, Here was entertainment
sound and something to wateh — and a
large group gathered to wateh, simply be-
cause entertainment was rare and not
possible to a large part of the population,
Now facsimile programs multiplexed with
sonnd, or even simplexed. would not only
entertain the people but be an effective
method of informing them,

In England there are now over 800,000
listeners to radio who do not own radio
sets, They are, however, supplied with
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A new force in
the billion dollar

Smokeless Coal

Empire

First and
Foremost in

FM!

3000 watts serving nearly 1,000,000 people

I

On Channel 267 or 101.3 megacycles
BECKLEY, W. VA.

radio programs through a syvstem called
rediffusion, which consists of a speaker
and a switch to select the choice of two
programs from a wire serviee. This may
be connected direet to the broadeasting
studio or a receiver and common amplifier
in the neighborhood, This service costs
two shillings (about 50¢ in our money)
per month, The providers of this serviee
figure this ix the largest amount their
subscribers can atford,

The larger part of the inerease in BBC
listeners is on this serviee rather than own-
ing sets, or renting them which is another
practice in England. Tt is. of course, as-
sumed that sooner or later purchasing
power of these people will expand. and it
is thought that facsimile could bhe very

vital to them. but it doesn’t take any
imagination to realize that if their equip
ment is too costly, or it's paper require-
ments are too expensive, there will never
be an extensive facsimile serviee in Eng.
land.

And so, onee again. the less expensive,
simpler recorder found in the 4-in. size
is the only equipment so far developed in
the acceptable price range for renting or
purchasing. Further, the $-in. recorder
ties in hand and glove with the master
recorder that enlarged the i pro-
grams 4 times, so large groups can view
them,

From studies in the United States as
well as abroad. it is evident that when
facsimile comes into its own it will be a
comhination of wired and broadeast serviee,
Auy engineer knows that when you go to
widerstandards of transmission, frequencey
requirements are increased. This would
again raise the costs of wire hroadeasting
by requiring a higher quality of trans
mission line than the regular telephone
lines, as well as requiring the use of more
expensive receiving equipment.

Beside  the  facsimile  recorders for
homes and  public  places, there
throughout the world all kinds of needs for
point-to-point communications. It is of
importance to the military in Switzer-
land. to the police in England, and as we
jump in imagination to South America
or the Orient, we visualize the imperative
need it will ill in communications to pri
vate and other interests in remote parts
of civilization where equipment must be
cheap. simple, and free from maintenance
troubles, In every instance analyzed. the
. recorder and the master recorder
will do the job rather completely.
that if standards of
facsimile equipment in this country are
such that this same facsimile equipment
can perform real service the world over.
it can be made in substantial quantities
with the very minimum costs so necessary
for world aceeptance. It is of course true
that line operating voltages vary from
country to country. and that equipment
would not be completely identical — but
this does not in any way negate the fact
that a large part of the equipment or its
clements can be similar and interchange

are

It's self-evident

able,

The world is getting smaller every day.
The recent war emphasized the problem
of narrow and wide-gauged railroad tracks.
With the closer ties of today. interchange
ahility becomes very important.,

One might casily take the position that
the United States is going to set the pat
tern iu facsimile and that because of our
more-or-less lush prosperity. we might in
advertently set uneconomical standards
that will limit and cramp the nses of fac
simile in the rest of the world. The purpose
of this report has been to bring the situ
ation to your attention while standards
and practices are still in their formative
stage.  Miton Alden
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RADIO-PHONOGRAPH

OFF—A smors
Sheraton step-table

A brilliant

WITH THE
Rodio-Phonogroph

\
‘,‘ I}
NEVER HAS A CHAIRSIDE RADIO

PACKED SO MUCH SALES APPEAL!

Here's the set that sells on sight. Women welcome
the smart decorator-styled step-table that enhances
any room and does not reveal its identity as a radio-
phonograph until the knob is turned. The Phantom
Dial glows right through the mahogany finish when
the drawer pull is turned —slide back the tabletop,
and there’s the fully automatic record changer that
plays 12 records! It’s a selling natural «¢ the surpris-
ingly low price of $159.50* —and it could come only
from Bendix! No wonder the Bendix franchise is
one of the most sought-after in the industry!

Slightly higher in Western states.

Attractive full color display for floor and window )

use helps sell this unusuval radio-phonograph

A fine of Leadtrs ar Every (e Level !

N\, BENDIX RADIO DIVISION of
BERDIO ! BALTIMORE 4, MARYLAND

AVIATION CORPORATION
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WA

Typical of Blaw-Knox cooperation with radio engi-
neers is this new directional array of four 200-ft.
self-supporting, base-insulated towers, which permits
the station to ‘“'throw its voice’’ in specitied directions.
In addition to acting as an AM radiator, one tower
also supports an FM clover-leaf antenna.

If your plans call for a new station or increasing the
efficiency of your present equipment, Blaw-Knox
engineers stand ready to apply a wealth of experi-
ence in tower design to your advantage.

BLAW-KNOX DIVISION

OF BLAW-KNOX COMPANY
2046 Farmers Bank Bldg., Pittsburgh 22, Pa.

Antenna
TOWERS

46
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MT.WASHINGTON
WMNE

43.9 me.
10,000 watts \

BOSTON
WEOD

153.41 mc.
250 watts

\ PAXTON R
WGTR )

320,000
B watts

\\
K .
MERIDEN N
WDRC .

743 me. 3,000 watts 7\

r’\ .
ALPINE \\

W2XMN =

441

44.3

™16,000 warts 3
ATLANTIC CITY N\
WBAB
100.7 mc.
250 watts \

—the name that
means successful

FM Broadcast
Relaying!

The FM system shown above highlighted the recent demonstrations
by Major Armstrong at the 1917 FMA and NAB conventions. The
entire network was linked by radio relay...served an area contain-
ing approximately one-sixth of the nation’s entire population. Total
airline length of the relay was 115 miles, and total radiated power
approximated 450 KW. All transmitting and receiving equipment
used in this FM system was designed and manufactured by REL.
It is signihcant that there is a preponderance of REL equijprment in
every successful major M Broadcasting development. In the newly
formed DINIE FM NETWORK REL Transmitters and Relay Re-
ceivers constitute more than two-thirds of the total used.

RADIO ENGINEERING LABS - Inc. REL
LONG ISLAND CITY 1, NEW YORK(E’E\'M

ARMSTRONG

ELIE TS L O

Novewmber 1947 fortmerly F M and W Ranio-KLeerkoNies
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Volt-Ohm-Milliammeter

= o
E—= Y y h
= (= i
| l‘lj/‘ ; rP‘ "‘ 3 ’
s = e
At 20,000 ohms per volt, this instrument is far more ® Model 260 permanently fastened in Roll Top Casc.
sensitive than any other instrument even approach- ® Heavily molded case with Bakelite roll front.
ing its price and quality. Unequalled for high sensi- ® Flick of finger opens or closes it.
tivity testing in radio and television servicing and in ® Leads compartment beneath instrument.

industrial applications. ® Protects instrument from damage.

Ask our Jobber Model 260—Size 5V x 7' x 3"’ . $38.95
4 Model 260, in Roll Top Safety Case—Size 535" x 9°' x 434" $43.75
SIMPSON ELECTRIC COMPANY Both complete with test leads
18 West Kinzie Street, Chicago 44, Illinois & & The Ranges
3 S )
AN A © N
Wi S W S 3 P A A RN ‘
® 2‘\ ‘“\\ N '“-\,!.\ & %\\\V\ \5\\\\s§ < N\\“wt% Y \@g A ‘3‘\‘\"‘5 N
25 2.5 25V 10 100 10 10 to 0 2000
10 10 10 100 } 5208 12 whms center
50 50 50 500 0-200,000

(1200 ohms center
0-20 megohms
(120,000 center)

250 250 250
1000 1000 1000
5000 5000 5000

<<<<<
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Model $X-42 offers the greatest continuous fre-
quencty coverage of any communications re-
ceiver , . . from 540 kc 1o " 10 Mc. Combines in
one superbly engineered unit a top-flight VHf
and FM receiver, standord and short wave

- broadcast receiver and high fidelity phono- $')--““
. "

graph amplifier. With six bonds; bond six
covers fram 55 to 110 Mc

CICLy
0L

Model SX-43 offers conlinvous coverage from
540 kc to 55 Mc and has oa odditional band
from 88 to 108 Mc. AM reception is provided
on oll bands, CW oa the four lower banas and

FM on frequencies above 44 Mc. in the band
7 of 44 to 55 Mc, wide bond FM, or narrow band
AM (just right for narrow band reception) is
- provided. Here is an extraordinarily versatile, 3 .‘ -"
sensilive receiver ol a price that will attract *I" '-’
all discriminating FM listeners. .

BY EXPERIENCE and accomplishment. Hallicrafrers can chaim
to be among the first and the foremost in FM advaneement. More than six
years ago Hallicrafters had developed very high frequency equipment
capable of operation on the new FM bands of 88 to 108 M. The new Models
$X-42 and §X-43. direct outgrowths of this pioneering continue to maintain
Hallicrafters foremaost position in this specialized field. FM engineers, tech-
nicians and all concerned with the progress of M ure invited to listen o
these models, for a demonstration of a new, high quality in FM reception.

BUILDERS OF m AVIATION RADIOTELEPHONE

BR[| hallicrafters raoio

- — THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. 5. A,
Sole Mallicrafters Representatives in Canade
Rogers Majestic Limited, Toromio-Monires!

formerly Mo and FM Rapo-EurerroNies
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101.9 MC.

THE FINCH FM-FACSIMILE STATION

Presenting more and more live-talent
shows for listeners within 70 miles of
New York City. Now operating on
2 kw., soon on full power of 7.2 kw.
Hours of operation: 2:00 to 9:00 p.m.

FREQUENCY 101.9 MC.

Studios and Transmitter: 10 E. 40th St., New York City

Telephone Lexington 2-4927

The "Buy-Word" for
"Sales-Time!”

VELD

Ohio's First FM Station, COLUMBUS

When sponsors want their messages HEARD, they turn to th2
symbol of Frequency Modulation in Central Ohio, WELD. Time
on this station is "SALES-TIME"” for there is never any static, fading

or other station interference ... a powerful sales influence in
8,000 square miles of rich, result-ful market. Send NOW for your
rate card.

S0,

Watts Radiated Power
® S e &
Central Ohio’s Bright Spot

30

M Kondds of
OPPORTUNITY

%ow ./

The availability of precision production-
made facsimile recorders at a low cost
by Alden opens all Kinds of opportuni-
ties. These opportunities are in home
broadeasting. emergeney  fields, com-
munications. impulse  recording  and
expernnentation.

The Alden Products Company engineer-
are receiving unusual praise from all
quarters for the simplicity. interchange-
abilitv, and precision qualities of the
Alden “four.” This recorder is produe-
ing the most beautiful pictures in black
and in the pleasantly toned Sepia paper
manufactured for Alden by Allax Paper
and Engineering Company.

The low frequeney requirements of the Alden
“four™ simplifies the problem of operation
over ordinary telephone lines and with
eaisting communication sets, making the
recorder capable of universal adoption.

In the home recording hield, FM stations are
ordering this equipment as a promotional
means o increase their listening audience
and eall attention to their FM stations
That this publicity can be effective and
accomplished with a small number of
machines, programs are planned for the
use of recorders located in gemi-public
places. A portion of the programs are to
be over wire circuits an(i in addition 10
the small recorder, the same program i~
transmitted to the master size recorder-.
On the Master Bulletin tvpe recorder the
program appears {our times enlarged with
four feet of the program visible for eass
reading.

In  the commumecation and  emergencs
tield i1 is being found that the Alden
“four” is well-<uited to work with existing
equipment.

In the impulse recording field its simplicits
and high speed of recording are catehing
the imagination of engineers who find
they have an inexpensive way of record
ing phenomena not readily found in the
previous types of conventional recording
equipment,

—

W e have literally  thousands on our
mailing list. some of whose interest is
speculative and casual; but who tell us
they enjoy our mail releases. If you are
in this category and wish to be added to
the list, please mail a dollar so that you
may receive all mailings automatically,
including the immediate mailing of
“Questions and  Answers  Regarding
Faesimile,”

§

¥
\_

erno
* Kk ok

PRODUCTS COMPANY

Brockton 64FM, Massachusetts

FM v~ TELEVISION



DONT BLAME FM!

Get a Genuine FM Tuner—Get a
BROWNING &"cRes TUNER

? If you hear background noise on FM reception, don't blame FM! That trouble
N O I S E ¥ comes principally from inadequate noise-limiting action in the tuner. All BROWNING

Tuners use Armstrong dual limiter and discriminator circuits, giving the most complete
noise suppression of any FM circuit yet devised. Check this point before you buy ANY FM tuner.

You don't need to wait for distant stations to increase their power before you
RANGE v con hear them where you live. Al BROWNING models have highly sensitive

tuned RF circuits to bring in stations that can’t be heard at all on ordinary sets.
And that extra signal booster amplifies weak signals so that full noise-limiting effect can be obtained.

It's true that weak FM signals vary in strength at times. However, most com-
FADI N G s plaints of "fading” in FM reception are due to poor sensitivity and lack of
adequate limiting action in the receivers. As long as there’s enough signal to
put 10 microvolts into a BROWNING Tuner, the volume from the loudspeaker will remain at constant level.

Yes, you can have your choice of BROWNING FM-AM models, or those
AM T I with FM only. The FM-AM Tuners, employing separate RF and IF tuning
4 systems, provide AM reception far superior to what you have heard from

conventional AM receivers. When you want special programs on AM, you will hear them at their very
best on a BROWNING FM-AM Tuner.

A record-player can be operated with any BROWNING Tuner. The phono
P H O N O : switch is located on the front panel, while the terminals for the record-player
are arranged conveniently at the rear of the chassis. One control regulates
the volume of both the radio and phonograph. Thus you can use any type of record-player you choose.

Considering their outstanding design and performance, BROWNING
W MUCH ' FM-AM and straight FM Tuners, whether for cabinet or rack
mounting, are moderately priced. They aren’t cheap, but the few

dollars of extra cost buy a world of satisfaction in added listening pleasure. For complete technical
details and prices, write:

BROWNING LABORATORIES, INC.

750 Main Street, Winchester, Massachusetts
In Canada: Measurement Engineering, Ltd., 61 Duke Street, Toronto, Ontario

November 1947 — formerly FM, and FM Ramo-ELECTRONICS ]|



-4 New ERA
m the Great Southwest!

WFAA-FM

(formerly KERA)

First FM station in the Southwest’s Biggest
Billion Dollar Market — Dallas and Fort
Worth — opcrating ninc  hours daily
with 14,000 watts radiated power.

97.9 Mc. WFAA-FM Channel 250

A RADIO SERVICE OF THE DALLAS MORNING NEW'S

“Dallas, Texas

"STABILIZED"

JK STABILIZED OVEN

Range 80 to 7300 ke, Standard five prong basc
Octal on special order. Anproved by the FO(
tor BC stations, Can be supplied in hermetically
sealed, pressure mounted, plated and  wir
mounted crystals. Also with variable microm
cler air gap mounting to give exact fr('qln‘m Y
wdjustment, Plus or minns 1 degree € main
tained. 6.3 v, heater unit; others on specii
rder. Current is approx. I ampere at 6.3 v
Molded phenolic body. Also availuble without
thermometer or withom side termenal

Write tor Hiwtrated Folde

The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS

ZOPHAR

WAXES
COMPOUNDS
and

EMULSIONS

orans wiiy

X
SN,
‘~u s>

FOR

INSULATING and WATERPROOFING
of ELECTRICAL and

RADIO COMPONENTS

°
Also for
CONTAINERS and PAPER
IMPREGNATION

.
FUNGUS RESISTANT WAXES

.

| ZOPHAR WAXES and COMPOUNDS

Meet all army and navy
specifications if required

Inquiries Invited

ZOPHAR MILLS, i

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

FM oaxn Tenevision
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Jinch Je /e/mv

provides high-speed, accurate

communication . . . by wire or radio

Finch Telefax Duplex Unit transmits or receives exact facsimiles of written or
printed messages, drawings, photographs, signatures, etc. Leased wire rates are
authorized under A. T.&T. tariff, F.C.C. No. 135, effective May 4, 1946.

Also Make:

FACSIMILE BROADCAST TRANSMITTING EQUIPMENT
FACSIMILE HOME RECORDERS
MOBILE FACSIMILE RECORDERS
FACSIMILE DUPLICATING MACHINES
FINCH ANTENNAS FOR FM STATIONS

FINCH TELECOMMUNICATIONS, INC.

Address all inquiries to Sales Office

10 EAST 40th STREET « NEW YORK 16, N. Y.
33
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WMRC-FM

GREENVILLE, S. C.

Building the Largest FM Audience in the
Carolinas, by Giving the Finest FM Service

With 48.6 kw. of effective radiation on 93.3 mc,
WMRC-FM has taken the lead in providing fine programs
with powerful signals over the western and central
Carolinas and east to Rocky Mount, Goldsboro, Fayette-
ville, Myrtle Beach, and Charleston, and extending to
Bristol and Danville, Va., Knoxville and Johnson City,
Tenn., and Atlanta and Athens, Ga. Daily schedule, noon
to 9:00 p.m.

Textile Broadcasting Co.
WMRC and WMRC-FM

WASH—FM-—
WASHingt@ny D. C.

ORIGINATING STATION
FOR THE

(Continental Network

The "exclusively-FM’ station, featuring
live-talent shows that "“sell FM” in the
Nation’s Leading FM receiver market

On the air with 650 watts
in Downtown Washington
2:45 to 11:05 Daily

15000 watt installation under construction

EVERETT L. DILLARD, General Manager
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STILL UNQUESTIONABLY THE FINEST

The COLLINS
Custom Built FM|AM Tuner

NH1$ tuner has received wide acclaim throughout

the country as the best medium for reception of

FM and AM broadcasts. Many extra, personal acces-
sories may be ordered with the tuner to make it exactly
what you want. Its 17-tube circuits employ Armstrong

i FM, full complement of vacuum tubes, self-contained
power supply and latest circuit developments. Write
for full

I product.

COLLINS AUDIO PRODUCTS CO., INC.
126-F Park Street Westfield, N. J.
. WE 2-4390 «

information about this marvelous

WATCH FOR THE
January Communications Issue

This Semi- \nnual feature of VM and

TELEVISION will contain  articles of
unusual value to communications engi-
neers. plus Part 2 of the Directory of

U'S Communications Systems

THIS HIGH QUALITY FM KIT

At Remarkable Low Price d

Muodel FM-7 in 2 splendid, low-priced, self-
contained table model Frequeney Modulated
Rudio Receiver Kit complete with tubes, speaker

e — and benutiful Hakellte cabinet. it has a frequency

\ response of 86 110 Me. CCan be used as a I'UNER
= with a high quality ampiitier. A phonojack is

provided in the rear of the chassls with double

“ bole, double throw switch control for feeding

s — ok ~tetind to either the radlo speaker or to the phono-
= Jaek. An additional Jack for connecting extra loud

= 0y T 5™ ~pesker is [ncluded, The R.F. section of the kit i~

e pretuned at the fuctory. This kit usex 2 1.},

- Ntnges, Il Ilnme(; s:uge u)nul 1 ullri("rlnnnuwr. Mini-

ature tubes used throughout, Price
of Maodel FM-7 complete us deserihed . $2 9’95
All hits accompumied by adetuiledd. illustrated instruction sheet h

Now readyl New educnfional pamphlet . complete and siroplified dingratos
and instruetions on all eur models c

ey other i fe

RADIO KITS COMPANY

120 Cedar Street New York 6, N. Y.

November 1947
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CHASSIS LOCK SOCKETS

Amphenol Chassis Lock Sockets furnish
radic manutacturers with one effective
answer to soaring production and labor
costs. They eliminate riveting, mounting

plates, and other auxiliary socket support

devices, and their attendant labor, yet the
socket is firmly seated in the chassis.

No. 68-61
LOCTAL
SOCKET

A simple redesigning of the chassis die
permits one-stroke punching of all socket
e holes, and simultaneous shearing and
forming .of integrul lugs on each. Sockets
then are placed in the chassis from the top.
A multiple jig presses lugs against socket

shoulder supports of all at one time. This

securely locks euch socket permanently into

Y
place. Closer spacing of sockets permits
No. 68-8 .
ocTAL more compact design.
SOCKET

Amphenol engineers cooperate fully in
the tool development required in changing
over to faster, lower-cost production with
Chassis Lock Sockets. Write, phone or wire
for full details

147 SERIES
MINIATURE
BUTTON SOCKET

Punch-press and laboratory hand dies are
available for mounting Chassis Lock Sockets

AMERICAN PHENOLIC CORPORATION

1830 South 54th Avenue, Chicago 50, Illinois

COAXIAL CABLES AND CONNECTORS - INDUSTRIAL CONNECTORS, FITTINGS AND
CONDUIT - ANTENNAS - RADID COMPONENTS . PLASTICS FOR ELECTRONICS

39



AUTHORIZED WAA ELECTRONICS DISTRIBUTORS

EASTERN

Avtomatic Radio Mfg. Co., Inc.
122 Brookline Ave.
Boston, Mass.

Coarr tndustries, Inc.
1269 Atlantic Ave.
Brooklyn, New York, N. Y.

Tobe Deutschmann Corp.
863 Washington Street
Canton, Mass.

Electronic Corp. of America
353 West 48th Street
New York, N. Y.

Emerson Radio & Phonograph Corp.

76 Ninth Ave.
New York, N. Y.

General Electric Co.
Bldg. 267; V1 River Road
Schenectady, N. Y.

General Electronics, Inc.
101 Hazel Street
Paterson, N. J.

Hammarlund Mfg. Co., Inc.
460 West 34th Street
New York, N. Y.

Hytron Radio & Electronics Corp.
76 Lafayette St.
Salem, Mass.

Johanns & Keegan Co., Inc.
62 Pearl St.
New York, N. Y.

Newark Electric Co., Inc.
242 West 55th St.
New York, N. Y.

Radio Parts Distributing Co.
128 West Olney Road
Norfolk, Va.

Smith-Meeker Engineering Co.

125 Barclay Street
New York, N. Y.

Standard Arcturus Corp.
99 Sussex Ave.
Newark, New Jersey

Sylvania Electric Products, Inc.

Emporium,
Pennsylvania

Technical Apparatus Co.
165 Washington St.
Boston, Mass.

Tung-Sol Larmp Works, Inc.
95 Eighth Ave.
Newark, New Jersey

W. & H. Aviation Corp.
Municipal Airport
Rochester, N. Y.

MIDWESTERN

American Condenser Co.
4410 N. Ravenswood Ave.
Chicago, lll.

Beimont Radio Corp.
3633 S. Racine Ave.
Chicago, I,

Electro-Voice, Inc.
Carroll & Cecil Streets
Buchanan, Michigan

Essex Wire Corp.
1601 Wall Street
Fort Wayne, Indiana

E. F. Johnson Co.
206 Second Ave., S. W.
Waseca, Minnesota

36

Yes . these WAA Approved Distributors
have large inventories of valuable, hard-to-get,
electronic materials and equipment. These vast
stocks of tubes, devices and apparatus were de-
clared surplus by the Armed Forces. Investi-
gate . . . fill your present and future need while
inventories still permit large purchases and
wide selection.

Purchasing of this equipment has been sim-
plified to a high degree. These WAA Approved
Distributors were selected on a basis of their
ability to serve you intelligently and efficiently.
Write, phone or visit your nearest Approved
Distributor for information concerning inven-
tories, prices and delivery arrangements. You’ll
find you can “Save with Surplus”.

SOUTHERN

Southern Electronic Co.
611 Baronne Street
New Orleans, Lla.

Navigation Instrument Co., Inc.
P. O. Box 7001, Heights Station
Houston, Texas

PACIFIC

Hoffman Radio Corp.
3761 S. Hill Street
Los Angeles, Calif.

Cole Instrument Co.
1320 S. Grand Avenue
Los Angeles, Calif.

A OFFICL OF AVRCRAFT AND ELECTRONICS DISPOSAL M.
.- o

a2,
$ \
WAR ASSETS ADMINISTRATION W

*
X}
L]
L=
"'w:. ,A"'
Q/* P‘_O
« Grand Prairie,

Offices located of: Atlanta - Birmingham « Boston « Charlote

Chicago « Cincinnati « Cleveland - Denver « Detroit
Tex. » Helena » Houston « Jacksenville « Kansas City, Mo. « Litlle Rock
Los Angeles « Louisville « Minneapolis « Nashville - New Orleans « New
York « Omaha - Philadelphio « Portland, Ore. « Richmond - Salt Lake City
St. Lovis « San Antonio « San Francisco « Seattle - Spokane « Tulsa 1374

Customer Service Centers in these and many other cities.

FM axp TELEVISION



AN IDEAL EXTENSION FO
YOUR 25-44 MC SYSTEM

Designed to provide reliable 2-way
communications from 1 to 4 miles
between FM Handie-Talkie units,
the range is greatly increased when i

. . - |
working with a Central Staton.

Range 1n excess of twenty miles
when operating with towers, or el-
evated locations.

MAXIMUM COMPACTNESS WITH COMPLETE
ACCESSIBILITY FOR EASY MAINTENANCE
@ Exceptional receiver sensitivity attained through unique cellular construction,

new sub-miniature tubes and superhetrodyne circuit employing crystal control.

e Each stage a plug-in working unit—a Motorola feature that means new
ease of maintenance.
o Shielded cell for each unit to provide stability and
freedom from spurious responses.

® High quality, instrument type construction for low-
cost maintenance and dependable performance.

SEND FOR DESCRIPTIVE FOLDER TODAY

1lustrated folder gives vou all the facts and

specifications on this new radio miracle. You
will find dozens of uses for your specificap-
plication. WRITE TODAY!

qwreeeer

The New Motorola FM Handie-
Talkie Completely Portable
Transmitter and Receiver

NOW vou can cover your entire area
of operation with 2-way Radio Com-
munication—where cars cannot go
—up steep hillsides. into buildings.
on boats, into dense woodlands—
whercver a man can go!

The Motorola FM Handie-Talkic
is a complete seven pound crystal-
controlled radiotelephone trans-
mitter, receiver and power supply in
a single compact housing. Easily
carried 1n the hand, over the shoul-
der or as a back-pack; it’s rugged.
dependable—powerful.
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‘t w: g gz Y CHICAGO 51— COMMUNICATIONS AND ELECTRONICS DIVISION
. IN CANADA: ROGERS MAIJESTIC, LTD., TORONTO-MONTREAL
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Percentage Modulation merer, calibrated
from 0 to 133 per cent, Additional db scale.
Switch selects positive or negotive peaks or
full-wave indication. For FM, 1009 modulation
corresponds to 75 ke deviatior; for teievision,
internal adjustment changes calibration to

100%, at 25 ke deviation.

Frequency Deviation meter calibrated in 100-
cycle divisions from —3000 to --3000 cycles.
To compensate for long-fime drifts ond to bring
monitor into check with frequency measuring
services, zero reading is odjustable over 43000
cycle range.

Modulation Indicator Level is set by this dial;
lamp flashes when modulation level exceeds that
to which dial has been set. Dial range 0 to 1207,

modulation.

R Input Level is indicated on this behind-panel
meter. Signal and center-frequency meter
pilot lamps illuminated when input level is
sufficient, and extinguished when level drops

too low.

for
FM and TELEVISION

n announcing the new Type 1170-A FM

Monitor, General Radio brings to a con-
clusion a development project to make available
to FM and Television stations a monitor with
the same simplicity of operation, high stability
and accuracy, and many-year reliability found in
standard AM monitoring equipment in use in
hundreds of G-R equipped stations. The G-R
FM Monttor 1s here. It has been designed with
the same engineering care . . . manufactured
under the same rigid standards . . . and tested
with the same thoroughness as all other G-R
broadcast equipment. FM and Television stations
can use it with the same confidence that AM en-
gineers have shown in G-R equipment ever since
monitors became a necessary adjunct to broad-
casting.

FEATURES

TRANSMITTER RANGES — For both FM and Tele-
vision Stations — 30 to 162 Mc; or 160 to
220 Mc.

CONTINUOUS MONITORING — Continuous indi-
cation of center frequency — requires restandard-
ization only once a day, nor before each measurement.

REMOTE MONITORING — Equipped for several
remote monitoring circuits and for use wich a
recorder.

HIGH STABILITY — 200 cycles (2 parts per million),
or becter, with a daily check of electrical zero
of meter.

LOW INPUT POWER — 1-volt input at high im-
pedance — amplified to several hundreg volts
for high level operation to avoid harmful effects
of excessive coupling to transmitter.

LOW RESIDUAL DISTORTION — Less than 029,
at 100 k.c. swing — accurate for measurements to
as low as 14 per cent.

75-25 KC DEVIATION — Provided with a single
internal adjustment for either 75 kc deviation for
FM monitoring, or for 25 k¢ deviation for tele-
vision audio monitoring.

REMOTE INDICATORS — Circuits and termtnals
provided for remote indicators for
Center-frequency Indication
Percentage-modulation Meters
Over-modulation Lam
600 ohm Unbalanced Aural Monitor

F.C.C. SPECIFICATIONS — Designed and manu-
factured to meet all F.C.C. monitoring re-
quirements.

TYPE 1170-A FM MONITOR (either frequency range) ... $1625
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