PRICE FIFTY CENTS

AND
TELEVISION

* * Edited by Milton B. Sleeper * *




| ‘g‘
e

) ‘ SYLVANIA'S LOCK-IN TUBE. ..
... the radio tube whose electiical

\\
\
\

O and mechanical superiority makes
it the idea! choice for equipment
on the road, in the air, marine
radar, FM and Television.

WAKERS 0F RADIO TUBES; CATHODE RAY TUBES; ELECTROMIC DEVICES: FLUORESCENT LAMPS,

. the dock-/n tube is at home
’ ON THE ROAD!

STAYS PUT IN SOCKEY...THROUGH LOCK-IN FEATURE
No matter how rough the road, the tubes
i an automobile’s radio will stay in their
sockets—if those tubes are Sylvania Lock-
Ins. Specialty designed “"lock-in’" locating
lug on each tube keeps them in place—
assuring firm socket contact.

COMPACT.. .MADE TO FIT SMALL SPACES

This famous Svlvania product 1s ideal for
use in space-seeking modern vehicles —it’s
so compact . . . has reduced overall height
and weight. Further, it has no top cap con-
nection . . . overhead wires are eliminated!

MECHANICALLY RUGGED . .. ELECTRICALLY SUPERIOR

Improved tube mount keeps elements rug-
gedly supported on all sides. T'here are few
welded joints and no soldered joints—the
elements can’t warp or weave. Electrical
features include: short, direct connections
. . . less loss; getter located on top . . .
shorts eliminated by separation of getter
material from leads. See Sylvania Distrib-
utors or write Radio Division, Emporium, Pa.

SYLVANL
ELECTRIC

FIXTURES WIRING DEVICES; ELECTRIC LlGHTj;ULBS



@ The IfL
discriminatar
transfarmer is
suitable far use
in canventianal
FM receiver

discriminatar

circuits and is linear
aver a band of =100 KC.

@ The IFM is
an IF transfarmer
with a 150 KC
bangwidth at 1.5
db ottenuatian.
Approximate
stage gain of

30 is abtained
when used

with 65G7 tube.

@ The IFL, IFM, IFN
and IFO transfarm-
ers all aperate at
10.7 mc and are
designed far use in
fMsuperheteradyne
receivers. The trans-
farmer cans are
1%"” square and
stand 3%" abave
the chassis.
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\ National parts are engineered and designed by men who
believe in quality. That's why these permeability-tuned IF trans-
formers can be depended upon to deliver fine performance.

\\ Intended specifically for FM usage they have the proper
se|edivity for FM application. In addition, these transformers are
of the currently popular low-impedance type and thus make it

much easier to stabilize your IF amplifier.

\ If you're planning to build or order FM equipment in the
near future, send for your copy of the 1947 National catalog
today — containing a complete list of transformers and some 600

other precision-made radio parts.

MNMational

Company, Inc.
Dept. No. 1«4
Malden, Mass.

@ The IFN is an IF tronsfarmer with a 100 KC

bandwidth ot 1.5 db attenuatian. Appraximate

stage gain of 30 is abtained when used
with 65G7 tube.

@ The IFO is an FM discriminatar

EST

1914

transfarmer of the ratio type and
is linear aver o band of +100 KC.

MEGACYCLES

MAKERS OF LIFETIME RADIO EQUIPMENT
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All controlled by l STUDIO CONSOLE

LR ork Lines-

§ooe
2 NetW

aaYTHEON

NO OTHER CONSOLE

offers all these outstanding Providing complete high-fidelity speech-input facil-
features. . . ities for the modern station . . . with all control, ampli-
Seven built-in pre-omplifiers — put 5 fying and monitoring equipment in a single compact
microphones and 2 turntables, or 7 microphones, . .
on the air simultaneously. cabinet . . . the Raytheon RC-11 Studio Console
Nine mixer positions — lead to 5 micro- handles any desired combination of studios, remote
phones, two turntables, one remote line and one . . o
A (10 et lines or turntables, broadecasting and auditioning
Minssremote) ond two' network lines — simultaneously through two high quality main am-

may be wired in permanently.

plifier channels.
Most dependable, trouble-free switches

N rhtanbbowt. Telephone-type, lever action 3-position key switches

Frequency Response 2 DB from 30 to 15,000 reduce operational errors to a minimum; while effi-

cycles. Ideal speech-input system for either AM

i cient, functional appearance and smart two-tone
r .

Distartion less thon 1%, from 50 to 10,000 metallic tan blend well with other studio equipment,

cycles. 5 5 o
¢ Priced remarkably low:. . . write for details!
Noise Level minus 63 DB's or better. Air-

plane-type four-way rubber shock mounting elim-
inates outside noise and operational “clicks.”

" Meets all FCC Requirements for FM trans-
mission.

Duol Power Supply provides standby circuit
instantly available for emergency use.

Excellence én Electiondes

RAYTHEON MANUFACTURING COMPANY

Instant Access to all wiring and components.
Top hinged poanel opens at a touch. Entire

cabinet tilts back on sturdy full-length rear hinge. COMMERCIAL PRODUCTS DIVISION
WALTHAM 34, MASSACHUSETTS
Industrial and Commercial Electronic Equipment, Broadcast Equipment,

Devoled lo Reseaich and J/anrﬁofuu’ny Tubes and Accessories
Sales offices : Boston, Chattanooga, Chicaga,
ﬁz [ﬁe '%WM[‘.“# JM{;’ Dallas, Los Angeles, New York, Seattle

2 FM axp TELEvVISION
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THIS MONTH'S COVER

Photographer Coxe, of Green-
ville, S. (., flying his own
plane, took this picture of the
MRC-FM insiallation on
Paris Mountain. This is prob-
ably the most powerful com-
mercial FM broadcast station
now on the air, and its wide
service area confirms the
urgency of getting all FM
transmitters up to their full
rated power. General manager
E. Ennis Bray gives the se-
tails in his second and con-
cluding article on page 31,

Entered ns second-class matter, August 22, 1945, at the Post ¢
1879. Additional entry nt the Post Office, Concord, N. H. Printed in the U. S.

MEMBER,
AUDIT
RUREAU Or
CIRCULATIONS

RMC TRANSCRIPTION
PLAYER yoneL Traee

(Parents Applied For)

TWO-SPEED —16-INCH, COMPACT,
FULLY PORTABLE, LIGHTWEIGHT,
EASY TO CARRY, LOW PRICE

Designed and built to meet the quantity production
demand tor 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 33V3 r.p.m. Free of wow and rumble.
Switch output impedance: 30, 250, and 500/ 600 ohms.
In Carrying Position: 23" w., 172" 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-MUSIC
CORPORATION

EAST PORT CHESTER . CONN,

Mfice, Great Barrington, Mass., under the Act of March 3,
5. A,



PRODUGTS & LITERATURE

‘ So mony new instruments, components, ond
moteriols ore being brought out thot spoce
does not permit us to publish illustroted
l descriptions of them oll. Accordingly, rother
thon selecting o few eoch month, we hove ‘
estoblished this new deportment of Products
‘ & Literoture so thot o greot number of brief l
descriptions con be published, From these,
‘ you con select items which interest you, ond
send for cotologs or bulletins. We'll oppre- |
l ciote it if yov will mention FM ond TELE-
|
' ]

VISION in your requests.
Audio Frequency Meter has 6 ranges, covering
0 to 30,000 cycles for use in checking
awlio oscillators and tone generators.
Minimum sensitivity, .5 volt input. Oper-
ates from 110 volts, 60 cycles, with self-
contained power supply. Circuits include
an input voltage-gain amplifier followed
by two limiting amplitiers. — Model 300,
Barker & Williamson, Upper Darby 1, Pa.

Moile Power Supplies operating from storage
batteries, for radio installations on cars,
trucks, and busses, and railroad service.
Models cover a wide range of special types
and ratings. — Bulletin 447-JF, Carter
Motor Co., 2644 N. Maplewood Ave.,
Chicago 7

Selenium Rectifier for relays and low-current
controls. Contained in Bakelite case 34
in. in diameter by 113 ins. long. — Brad-
ley Laboratories, Inc., 82-M Meadow
St., New Haven, Conn.

Resistor-Fuse unit 15 in. long by 8732 in. in
diameter. Available in values from 135 to
150 ohms, 1 watt. Resistor also serves as
smokeless, non-flaming fuse. — Interna-
tional Resistance Corp., $01-A N. Broad
St., Philadelphia 8

DC Dry Electrolytics of all types and sizes, in
metal cans and impregnated eardboard
tubes, rated from 3 to 2,000 mfd. and 6 to
600 working volts. — Bulletin J-4, Pyra-
mid Elcetric Co., 155 Oxford St., Pater-
son, N, J,

Instrument Case for Simpson model 260 volt-
ohm-milliammeter has protective roll-top
front of Bakelite strips with cloth backing.

Simpson Electric Co., 5200-5218 W,
Kinzie St., Chicago 44

Rotary Switeh for circuits requiring up to 32
positions, and as many as 10 decks. Con-
tacts rated at 5 amperes, 120 volts. Break-
down bhetween terminals or terminals to
ground 2,500 volts. — U, S, Instrument
Corp., 409 M Broad St., Summit, N, J.

Terminal Blocks for 1 to 14 connections. Can
be built up, as required, from a kit
containing individual molded sections,
threaded tic-rods. and end brackets.

Bulletin FM-118, Curtis Development &
Mfg. Co., 1 N. Crawford Ave., Chicago 24

Pocket Stethoscope is the name of a new signal
tracer, light in weight, 414 ins. wide, 284
ins. deep, 834 ins. high. Has M speaker
and jacks for plugging in a volt-ohm-
milliammeter to make the instrument an
effective RF VT voltmeter. — Models
TS-8 and -3, Feiler Engineering Co., 422
S. Dearborn $t., Chicago 5

Television Transmitter, described as the .Acorn
Package, designed to enable telecasters to
get on the air with a minimum investment.
Video output 500 watts, aundio 250 watts,
on channel No. 1 to 13. Includes dual
image-orthicon pickup chain, antenna, 16
mm. film projector, audio pickup gear,
and test equipment. — DuMont Labs., 88
Ine., 2F Main Ave., Passaic, N. J.

Tube Checker cmploying differential fre-
queney  system. Tests all standard re-
ceiver tubes, and also voltage regulators
and low-power Thyratrons, Four dif-
ferent potentials can be used in combina-
tion with various screen potentials to
eliminate possible overloading of diodes
and battery tubes. — Model 798-MF,
Weston Eleet. Inst. Co., Newark 5, N. J.

Miniature Resistors of 14-watt capacity 9/64
i, diameter by 3% in. long, and 1-watt
capacity 7/32 in. diameter by 9/16 in.
long. Values £359, from 10 ohms to 22
megohms. Designed to meet JAN-R-11
specs, including salt water eveling and
humidity tests. — Bulletin LD, Ohmite
Mfg. Co., 4980 W. Flourney St., Chicago
+4

53-Watt Tetrode for mobile applications up
to 200 me. Has instant-heating 6-volt
thoriated tungsten filament, non-emitting
grids, fits standard sockets. Can be
stepped up to 200 watts output with 2,000
volts plate potential. — Type $-657,
Eitel-McCullough, Inc., 178-F San Matco
Ave., San Bruno, Calif.

Sound-Powered Telephone handset for use in
adjusting FM and television antennas.
Separate line or the transmission line can
be used from roof to set. — Type FMT
U. S. Instrument Corp., Summit, N. J.

Pickup Adapter to adapt the Western Electrie
arm to take G.E. variable reluctance or
Pickering 120M  cartridges. — Type M-
M, Technical Produets International, 453
W. 47 St., New York

Packaging for tubes and delicate assemblies,
called “Vibra-Safe ™. Part to be packed is
first wrapped in several thicknesses of
Kimpac wadding and inserted in Fiberpak
container. This package is wrapped in

single-faced corrugated, and put in a sec-
ond Fiberpak container, with a roll of
corrugated at the top and bottom. Pack-
ing is intended to withstand crushing
loads and vibration. — Continental Can
Co., 100 E. 42 St., New York 17

Antenna Fittings for aireraft and special mo-
bile uses. Units developed by Air Materiel
Command, include strain insulators, co-
rona shield, and tension takeup. — Dav-
ton Aireraft Products Co., A-342 Xcnia
Ave., Dayton 10, Ohio

Transformer Laminations of 18 different types
and sizes for RF, AF, and power devices.
Mechanical and electrical design data is
presented in very complete tables which
also show most snitable applications. —
Bulletin 47, Thomas & Skinner Steel
Products Co., 1164 E. 23 St., Indianapolis,
Ind.

1-in. Oscilloscope in portable case 17 ins.
high, 1134 ins. wide, and 1734 ins. deep,
weighing 37 Ibs. Push-pull amplifier with
four 7C7 tubes used to provide extra gain
with reduced distortion and increased
clarity of images. Provision is made for
Z-axis input with impedance to ground of
approximately 14 megohm with 30 mmf.
shunt capacitance. — Sylvania Electrie
Products, Inc., 53th Ave. & #2nd St., New
York 18

Midget Electrolytics in cans with waxed-paper
jackets spun over at the ends. New types
are available with DC working-voltage
ratings of 500, 600, and 700 volts. — \ero-
vox Corporation, New Bedford, Mass.

Tube Puller for extracting such miniature
tubes as the 6.AG5 and 50B5 from hard-
to-reach parts of receiver chassis.
Salescrafters, Inc., F510 N, Dearborn St.,
Chicago 10

Television Receiver Kit with 7- or 10-in. tubc
has FM sound reception, pretuned coils.
$77.50 or 124.50 without tubes. Elcetro-
technical Industries, 121-F North Broad
St., Philadelphia

Labels of the removable, self-adhesive type
are described in a bulletin illustrating
typical designs used for inspection, in-
structions, and warnings. — Avery Ad-
hesive Label Corp., 36 W. Union St..
Pasadena 1. Calif.

Auditorium Speaker developed for halls and
theatres seating up to 1,000, Employs sep-
arate bass speaker and multi-cellular high-
frequency horn with dividing network
crossing over at 800 cyeles. Power rating
20 watts. 67 ins. high. 50 ins. wide, 23 ins.
deep. — Altee  Lansing Corp., 250 W,
37 St.. New York 19,

Catalogs and bulletins on'new products
listed here are acailable withowt charge un-

less a price i3 shown.

FM anp TeLEvVIsION



A CRYSTAL THAT GREW FROM A SEED ... The large crystal in the foreground is an EDT (Ethylene Diamine Tartrate)
crystal. It started from a seed (a piece of mother crystal) and in three months grew in a slowly cooling solution 1o the size

shoun. The small plate is cut from a large crystal, then gold-plated for electrical connection and mounted in vacuum. Culti-

vated EDT crystals can do the same job as quartz in separating the nearly 500 conversations carried by a couxial circuit.

Crystals for

Conversations
| o

AT war’s Exp, the Bell System began
to build many meore Long Distance
coaxial circuits. Hundreds of telephone
calls can be carried by each of these
because of electric wave filters, which
guide each conversation along its as-
signed frequency channel. Key to these
filters was their frequency-sensitive
plates of quartz.

But there was not enough suitable
quartz available to build all the filters
nceded. Bell Telephone Laboratories
seientists met the emergency with cul-

BELL

TELEPHNONE

tivated crystals. Years of research
cnabled them to write the prescription
at once—a crystal which is grown in a
laboratory, and which replaces quartz
in these channel filters.

Now Western Llectric, manufactur-
ing unit of the Bell System, is growing
crystals by the thousands. Many more
Long Distance telephone circuits, in
urgent demand, can be built, becausc
the scientists of Bell Telephone Labao-
ratories had studied the physics and
chemistry of artificial crystals.

LABORATORIKES

Bell Telephone Laboratories picrieered in the research of FM radio and television, and are active in developing improvements in both fields today.

September 1947 — formerly FM, and FM Ravio-EvLecTRONICS
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FM-AM - Audio
Equipment to
Meet YOUR Specs

BROADCAST STUDIOS

Collins custom-built  FM-AM  tuners.
amplifiers, and speakers are of such
flexible design as to meet individual
studio requirements without the high
cost usually associated with custom-
built equipment. Collins engineers are

long-experienced in the requirements of

high-fidelity installations.

PRIVATE HOMES

FFor fine FM, AM, phonograph instatla-
tions in private homes. Collins custom-
built. FM-AM twners, amplifiers. and
speakers add up to performance that is
winning the hearty approval of the most
critical listeners. Flexible designs keep
costs surprisingly low.

HALLS and SCHOOLS

Collins custom-built units can be fur-
nished in any combination to suit the
needs of radio and sound systems for
public auditoriums and schools. Specifi-
cations for turntables, microphones, and
speakers can be et with equipment so
rugged in design that maintenance is
cut to the irreducible minimum

Ask for Information

Quotations on  Collins  custom-built
equipment show net prices on orders
placed with the factory. Standard Col-
lins receivers and amplifiers. however,
are available through parts jobbers.
For details, address:

COLLINS

AUDIO PRODUCTS, Inc.

118-A Park Street, Westfield, N. J.

ITel.: WESTFIELD 2-4320

Pilot: Lineup of representatives for Pilot
Radio now includes Anderson Sales Co.,
Boston: Bader & Fox Distributing Co.,
Portland, Ore.: Glenn Burdick, Buffalo:
Sol Chain, New laven, Conn.; Golbus
Sales Co., San Francisco and Los Angeles:
Mayray Co., New Orleans: Allen D,
MeGehee, Worthington, O.; James 1L
Podolny, Pittsburgh; Arthur Rixon &
sSon, Greenville, 8. C.; Ross Associates,
Ine.. Detroit: Saleserafters, Ine., Chicago:
Texport Co., Austin, Tex.: James C,
Wilson, Bristol, Tenn.

Bendix: Paul J. Reed, after + vears at Ben-
dix Radio headguarters in Ii.lltnnm(-, has
bheen male district manager for New
Sngland and upper New York. e will
make his headquarters in Boston,

Amperex: Sam Norris, Amperex sales mana-
goer since 1942, has been appointed execu-
tive vice president of the Corporation.

Zenith: New  general sales manager of
Zenith Radio Distributing Corp., Zenith
subsidiary, is William W. Bayne, former
Zenith distriet sales manager.

Stewart-Warner: \dditional Stewart-Warner
television service stations are: Missouri
Researeh Labs., St. Louis; National Radio
& Television Service, Washington, D. C_;
Arlington  Television Labs., Arlington,
Va.: Television Sales & Service, lIne.,
Newark, N. J.: Short Hills Radio & Ap-
pliance Co., Short Hills, N. J.: Pioncer
Television Co., Philadelphia:  Minor's
Radio & Television Co.. Baltimore.

Sylvania: William M. Maguire has heen
transferred from Sylvania’s Salem plant
to the distributor sales department of the
radio tube division, He will work with
sales division managers and distributors
cast of the Mississippi.

National: After 21 vears on the editorial
staff of QST. with war time out to direet
Raytheon's field engineering, Clark C,
Rodimon has joined the National Com-
pany, Malden, Mass. His work will he on
the development and marketing of ama-
tenr and commereial products.

Meril' New representatives for Merit Coil

Imnxtonn(- Corp. are Herb Becker,
I—I-( 6 8. Grand Avenue, Los Angeles l(»,
for southern California and Arizona, and
Bullock-Cobb Co., 239 E. Market Street,
Lonisville 2. for Tndiana, Tennessee, and
Nentucky.

NG
ABOUT OUR AM-FM TUNER

It's the finest quality that money can buy.

Lotest design fectures are ail included—

uses all miniature tubes. Idecl for use in
@ custom radio in-
stallation or may
be installed in ony
cabinet.

8 TUBE
MODEL TU 6 AM-FM TUNER

Controls:
Off-On — Phono — Television
Band Switch (AM-FM)
Tuning Control

SPECIAL
FEATURES

Automatic Frequency Control — First
time used on any tuner. Wakes this
tuner free from the usual drift, Elim.
inates the need of & tuning indicator.
On FM this tuner tunes like a stand-
ard broadcast receiver. Only one re-
sponse point.

. Large slide rule type dial, calibrated
In Megacycles on FM and in Kilo-
cycles on AM. Edgelighted for maxi.
mum beauty and brilliance.

. Tuned RF stage for FM
. RF Amplifier for AM,
. $ Gang Tuning Condenser.
. Frequency Range:
FM — BB — (08 MC
AM — 550 — 1600 KC

. Polished chrome chassis for the ulti.
mate In long-lasting beauty.

. Top Quality Performance. Extreme
sengitivity and selectivity. Highest
Guality reception of any AM.FM tuner,

. 105-125 Vvoit AC operation.

. Built-in loop antenna on AM. Built.
in dipote antenna for FM reception.

. Separate IF transformers for both AM
and FM to insure maximum performe.
ance.

. Band switch is ultra new ‘’Flat’
type permitting extremely short leads
for best performance,

. Phonograph input provided on tuner
chassis for playing records. Phono.
graph switch included.

. Television tuner input also provided
on this model with switch,

The 2 above features provide great ver.

satility in application for this tuner,
The TU 6 tuner represents the absolute
ultimate In AM-FM tuner design. All of
the very latest, most modern features are
included.

THIS TUNER MAY BE USED WITH
OUR AK 20—HIGH FIDELITY
AMPLIFIER

USE THE COUPON BELOW for free in-
formation on one or both of these products.

The RADIO CRAFTSMEN, Inc.
Makers of croftsmen built Products

1341 SOUTH MICHIGAN AVENUE
CHICAGO 5, ILLINODIS

Cable address: aderaft'”

THE RADIO CRAFTSMEN, INC.
1341 South Michigan Avenue
Dept. N, Chicago 5, tiI,
Gentlemen: | am interested in:

Send complete information without obliga-

Address =
City ____________Zone __State

FMoaxn Tunivision



Nielsen Audimeter Uses

CLARE SEALED TYPE 'K’ RELAY

for Radio~Audience Research

11

Pencil points to Clore "SK™
Relay in Nielsen Aadimeter

® One of the most interesting developments in radio
listening research is the Audimeter, designed by A. C.
Nielsen Company. Chicago marketing research organ-
ization, to provide information hitherto unobtainable.
Attached to home radio receivers, scientifically selected
on a nation-wide basis, this device keeps an accurate
24 hour a day record of when each receiver is operated
and the stations to which it is tuned.

Clare Sealed Type “K” Relays were chosen for use in
the Audimeter because of their extreme reliability, ca-
pacity for precise, sensitive adjustment, and the fact that
they are sealed so that dirt and handling cannot affect
their operation.

In the Audimeter, the unusually sensitive Clare Sealed
Type “K” Relay operates under the control of a vacuum
tube to stop the recording stylus at the correct spot to
identify station choice on the calibrated record tape.

CLARE

Clare Sealed Type “K” Relays. sealed in nitrogen in a
metal cover, are immune to conditions imposed by high
altitudes. dust. moisture or combustible gases. They func-
tion at maximum precision under extreme conditions.
Like all Clare “Custom-Built” Relays they are available
in a wide range of contact ratings and contact forms,
flat or hemispherical contacts of rare metals or special
alloys and with coil windings to match the circuit and
application.

Clare “custom-building” makes it possible. .. with the
utmost economy ... 1o secure a relay exactly suited to
specific requirements. Clare sales engineers are located
in principal cities to help you secure just the relay you
need. Write to C. P. Clare & Co.. 4719 West Sunnyside
Avenue. Chicago 30, Illinois. In Canada: Canadian Line
Materials Ltd., Teronto 13, Ontario, Canada.

RELAYS

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



For Versatility of Application

PLATE VOLTAGE

POWER OUTPUT

Conservatively rated at 65
watts plate-dissipation, the
4-65A is physically small
and radiation cooled.

°
Instant heating thoriated
tungsten 6.0 volt filament
makes the 4-65A ideally
suited for mobile applica-
tion.

°
Self-supported internal ele-
ments. No troublesome in-
sulators,

°
Direct electron beaming
without the use of deflect-
ing hardware.

°
Low interelectrode capaci-
tances. (Average) Grid-Plate
.08 jpuf, Input 8.0 uuf, Out-
put 2.1 juuf.

°
Unique design shields input
output  circuits, simplifies
neutralization.

°

Non - emitting processed
grid provides stability famil-
iar to all Eimac tetrodes.
pr—————

Follow the Leaders to

L

The Power for R-F
Br—  EXPORT AGENTS: FRAZAR & HANSEN, 301 CLAY ST

ACTUAL SIZE

Write today for additional data.

SAN FRANCISCO 11, CALIFORNIA., U .S A,

n,
4-65A

MORE FOR YOUR ,H.,.‘. DOLLAR

Versatile operation . . . the
4-65A has excellent power
characteristics over a plate
voltage range from 400 to
3000 volts, as indicated in
the above chart.

°
Base pins fit available com-
mercial sockets.

°
Low inductance and short
direct leads enable opera-
tion above 200 mc.

°
Processed metal plate as-
sures long tube life and can
really "‘take it"" during mo-
mentary overloads.

°
Hard glass envelope provides
resistance to thermal shock
and permits high tempera-
ture operation.

°
Proven design, the 4-65A is
a physically smaller version
of the 4-125A.

°
In the 4-65A you get truly
""more for your vacuum tube
doltar’’

PRICE $14.50

°

EITEL-McCULLOUGH, Inc.
179 San Mateo Ave.,

San Bruno, California

FM axn TeLkvisioN
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An intensive consumer advertising campaign in the
Saturday Evening Post and leading newspapers is
convincing millions of present and prospective FM
and Television set owners that:

(V) Qualiry reception is difficult, if not im-
possible, without a good outside dipole
dntenna.

(2) Ward "Magic Wand” FM and Television
Aeriuals offer the finest FM and Television
reception at modest cost.

Alert radio dealers are finding this campaign exceed-
ingly helpful in creating extra sales and profitable
installation jobs. In addition these dealers are win-
ning satisfied customers who can now enjoy the true
beauty of FM or television reception.

Available in straight or folded dipoles for both FM
ard television bands (retlector kits available), Ward
“Magic Wand” Aerials are products of the world’s
largest makers of aerials for car and home.

Listing ac only $9.00 to $12.00 (reflector kit $5.25)
they are priced to encourage volume sales and an ad-
equate profit margin.

Phone or see your nearest Ward distributor today for
full details on how to capitalize on this hard-hitting
consumer advertising for Ward “Magic Wand” FM
and Television Aerials; or write direct to:

THE WARD PRODUCTS CORPORATION

1523 East 45th Street, Cleveland 3, Ohio
DIVISION OF THE GABRIEL COMPANY

EXPORT DEPT.. C. W. Brandes, Mgr., 4900 Euclid Ave., Cleveland 3, Ohio.

7 As IN CANADA: Atics Rodio Corp., 560 King §t., W, Taranto, Ont., Conodo.

Aduorlver
we e
.?M
wung
PosTt

I

e e —

FM-TELEVISION AERIAL OPPORTUNITY!

WARD PRODUCTS CORP,
1523 East 45th St., Cleveland 3
WORLD'S Pleo.e odvite haw ! can prafit fram your notional odvertising for ''Magic

V Wand'' FM ond Television Aerials.
LARGEST MAKER

NAME
OF AERIALS COMPANY NAME
FOR CAR AND HOME ADDRESS
STATE CITY AND ZONE

MY JOBBER IS
--------—-——-——-J
Septen ber 1957 — formerly FM . and FM Ranio-BLr¢TRON IS 11
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; - 1A HEN the most desirable FM
f =¥ location happens to lie in a con-
/ A 11 gested area, tower design is of
7 j ==, Prime importance.
K i

: . f‘% It is therefore necessary that
‘ ; such a structure be designed to
/ haveanadequatemarginotsafety,

and be of pleasing appearance.

This installation has back of it
the experience and engineering
ability acquired in building thou-
sands of Towers and Vertical Radi-
ators, both here and abroad . ..
This obvious advantage adds noth-
ing to the cost of a Blaw-Knox job.

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

BLAW-KNOX ~uuna

12 FM axp TELEVISION




Put This Formula
To Work For You

II.II.III..I.II....Illll’..ll-
o

£
[ = e, . o
The formula @y is a favorite and casily-rememdgred solu-
tion to resistance problems. Radio and electrome Engineers

know that 1RC offers the most complete |
products in the industry . ..

most every requirement . . . with uniform d

by years of rigorous laboratory and

Agents and material control executiv
. factory st
ular types and ranges from which
... IRC’s distributor network, gproviding specdy. ‘round-the-
corner service for small ordeggequirements.

“on-time” deliveries . .

a fixed or vu::ble resistor for

Put this formula to work
bulletins in which you
mail it to us today wi

ing of resistance

yendability proved

d tests. Purchasing

ike IRC’s scrvice . ..
c-piles of the most pop-
¢y can draw in emergency

(5 R R

r you ... check below the catalog
interested—tear out this page, and
your letterhead, giving your name and

INSULATED 5 q 5 . NGER-
COMPOSITION title. International istance Company, 401 N. Broad Street, COFN‘ngfsnAPND
INSULATED WIRE ilade 1 A dvani; canada: crnationy 1st- SWITCHES
oy D RESIE T Plnl.xdtl;‘)hm 8. Pginsylvania. In ( a'n.xd.l. International Resist s

IRC types ance Company. Xid., Toronto, Licensee. H& &!

BT & BW
.o “jlllﬁ 811 l:l_l-(Hl ! c;. = i . (N *

u ;' S b " rmis ww -
Foe,

WIRE WOUND MATCHED PAIR POWER
RESISTORS RESISTORS RESISTORS
IRC type MW
Q it -!4.' !li
,h S
N ¢ 4

—— ]
VOLTMETER POWER RHEQSTATS WATER-COOLED
MULTIPLIERS IRC types RESISTORS
IRC types PR & PRT IRC type LP
MFA & VFB

INTERNATIONAL

Whe

FLAT POWER YOLUME WIRE WOUND
RESISTORS CONTROLS POTENTIOMETERS
IRC type FRW IRC type DS IRC type W
Q Ll B AU TL T '. H‘E U
= om i coum we o %‘
- < - |
o5 4
- ,
1 - My
- o
L e o e =
PRECISION HIGH VOLTAGE HIGH POWER
RESISTORS RESISTORS RESISTORS
RC type MV IRC type MP

ANCE COMPANY

s AW~

e ch

Power Resistors » Precisions » Insulated Compaosition Resistorsslow Wattoge Wire WoundseRheostats«Controlss Voltmeter MoltipliersVoltage DividerssHF ond High Voltoge Resistors

Neptcuther 1947 formerly M oand FM Rapio-Ei.
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Wesrtern Eleclric

1304 TYPE REPRODUCER SETS
HIT A NEW HIGH IN

—  Quality!

»A

flere's Why!

1. Wide Response...Famons9 Ty pe Reproducers bring
out the full quality of today’s finest recordings — vertical
or lateral.

2. Constant Speed . . . Entircly new drive mechanism pro-
vides constant spe ed operation at 33'; and 78 rpm—eliminates
trouble from “wows” and rumble.

3. Rapid Acceleration...Goes from standstill 1o stable operating

speed of 33';; rpm in one-half revolution.

4. Vibration-free...Me¢chanical filters isolate turntable from vibration
in motor, driving mechanism and cabinet.

S. Electrical Speed Change. .. New electrical method of ¢ hanging

speed eliminates clash-gears or planelary ball devices— permits
quick speed change while turntable is runuing.

The 1304 Type Reproducer Sets will be in production during
this year. For full details, call your local Graybar Broad-
cast Representative or write Graybar Electric Co.,

120 Lexington Ave., New York 17, N. Y.

— QUALITY COUNTS —

20 FM anxp TELEVISION
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VERY APPRCXIMATE OUTER
S/ | I OUTERY NETWORK INTERCONNECTION
, ) FROM W 2XEA-W2XMM FOR \ OF WBAB-FM, ATLANTIC CITY WITH
v RURAL AND SMALL TOWN ] W2XEA-W2XMN, ALPINE ,NEW JERSEY
P LISTENERS, \ BY DIRECT RECEPTION FROM ALPINE AT
*? RECEIVING INSTALLATION NEAR ATLANTIC CITY
)
7 WI?X-FM
WHFM =7 "?!f'"f L] .
WHLD-FM @ S e—————— T~y uBcA
NIAGARR FALLS Y ‘/“' SCHENECTADY .‘ £ ALPIN
A [FM BROADCAST STATIONS
7 "“";:NG, - \ lwzxsn-wzxmnamwme,niﬁ :
AN A oF - F 7
y ‘ b _.’"‘ & Id
{ ( DISTANCE RADIO PATH TO
PECIALLY ENGINEERED
l 1 SPECIALLY ENGINEERED — snctc::(t::lv%hc t|:|~ag'r/uurr|ow
WEMZ £~ > RECE IVING INSTALLATION
| ALent = AT SEAVIEW COUNTRY NEAR ATLANTIC CITY
vEERToR e CLUB. 110 MILE SU77 KILOMETERS
CONTINENTAL NETWORK
i P mELeRTg I SHOWING INTERCONNECTION OF /
FM BROADCAST STATIONS . e
PARTLY BY HIGH FIDELITY WIRE o 7
CIRCUITS AND PARTLY BY r APPROXIMATE OErJTg,?FL&g‘J
7D FM RECEPT! ‘
DIRECT i€k LP a0 \ WDAB P FOR RURAL ANC
§ — = | SMALL TOWN LISTENERS
F R ST — — .
/ ] . SCALE OF MILES X ?\YIA%O%%VDBEA%'T‘;M PTLANTIC OTY o _ — 4
' ) A6 & 0 7 lo s s 73 co e |AIRLINE DISTANCE SEAVIEW
e V4 SCALE OF KILOMETERS ' 4 / COUNTRY CLUB RECEIVING
WIRE CIRCUITS 571 MILES-920 KILOMETERS S A B sin %o T e l f J A MUNICATION B |
- DIRECT PICK UP 993 MILES-IS90 KILOMETERS Y 30,1947 . : J / HIGH FIDELITY TELEPHONE |
A ANSKY B SCALE OF MILES |CIRCUIT- 7 MILES (TKILOMETERS
s & JANSKY BAILEY r— R D T e
~ CONSULTING RADIO ENGINEERS " METERS JANSKY B8 BalLEY
A~ o & :‘;~_.:0 —70‘0 e CONSULTING RADIO ENGINEERS
T~ ? h
FIG. 1. WIRE AND RAD!O DISTRIBUTION OF THE CONTINENTAL FM FIG. 2. ALPINE PROGRAMS COULD BE PICKED UP DIRECTLY AT
NETWORK PROGRAMS ORIGINATING AT WASHINGTON, D. C. THE AMBASSADOR, ATLANTIC CITY, OR THROUGH WBAB-FM

FM FOR TROPICAL AND MOUNTAINOUS COUNTRIES

An Address Delivered at the FGG's Demonstration of FM for the Delegates to the
International Telecommunications Gonference, Atlantic City, August 6, 1947
BY C. M. JANSKY, JR. *

HIS development of the radio art has by which very high frequencies (VIIF)  stations not vet in operation, and applica-
{ ] l A I

reached a point where the United States  can be used to deliver igh-grade. static- tions for the right Lo construct und operale
Delegation feels that those attending the  free and interference-free hroadeast serv- 172 more. The combined total of stations
International Telecommunications Con-  ice over very large areas. in operation, under construction. and
ference at Atlantic City should have an On July 27, 1947, there were in opera-  applied for on that date was 1.12¢. This

opportunity to hear Frequeney Modula-  tion in the United States 233 M broad-  nnmber is  increasing  steadily.  These
tion broadeast programs. and to secure  cast stations in the band between 88 and  figures show the great interest in FM
first-hand information regarding methods 108 me. In addition. on that date there  broadcasting in the United States, and the

Junmky & Bailey, National Press Bldg,, Washing. V€T ()!lht(m(lmg rovernment l.l.IHIOIIIl. faith md. (()ll'h(l( nee \\Inl( h the industry
ton, D.C tions for the construction of 699 such  here has in this new medium.

AT THE DEMONSTRATION, ONE RECEIVER WAS TUNED TO W2XMN, THE OTHER TO WBAB-FM. NOTE KLIPSCH SPEAKER AT RIGHT

N

l ' )
|
|




M & TELEVISION PROBLEMS

Proposed Gut in Television Channels—FM Networks —AT&T’S
Skange Atitude—FMA Needs the Needle

BY MILTON B. SLEEPER

E HAVENTT any actuary’s figures to

prove it, but it must be true that the
men of the vadio business are rugged.
sturdy individuals, I it weren't so, they
wonldn’t stand up long under the con-
tinued pressure of new problems ereated
by techinical progress, expanding services,
and the competition between conflieting
interests.

Proposed Allocations Changes » On August 14,
the FCC served up a hot potato in the
form of a proposal which. in the face of
television's need to inerease the number of
channels, deletes channel No. 1. 44 to
30 me,

As if in compensation. the FCC pro-
poses to eliminate the sharing of television
channels by communications serviees, ex-

cept Nos. 7 and 8, 174 to 180 and 180 to
186 me. This is of no present significance,
however, hecause no conmmunications sys-
tems have been assigned to share televi-
sion frequencies. Thus the change stands
as a net loss to television,

To be sure. the worth of channel No. 1
for television is open to question. No one
wants it. and the one station to which it
has been assigned is not under construe-
tion.

The Television
tion ix preparing to renew its request for 3
additional channels between 108 and 174
me. Our Government has the following
hlocks in that part of the speetrum:

108 to 118 me.
132 to 144 me.
(141 148 me. ham band)

Broa‘leasters  Associa-

148 to 152 me.

162 to 174 me.
It is doubtful if the Government can jus-
tify its position in holding all these bands.
If it cannot, it certainly should release
them for television service.

Television has another problem. Chan-
nel No. 2, 34 to 60 me., is seriously trou-
bled with harmonic interference from
amateurs on 14 me. Also, it is adjacent to
the amateur’s 30- to 54-me. band. Inmany
cases, amateur stations are near and in
line with antennas directed at television
stations. Space should be found above
108 me. for another channel to take the
place of the present No. 2.

The truth is that we are approaching a
show-down on the matter of television
frequencies. The prospeet of losing No. 1
channel may be only the beginning, as we
pointed out two months ago. The plan to
assign communications systems to televi-
sion’s channel No. 1 is only the first raid
that will be made into that territory on
hehalf of the safety services.

The FCC knows this. TB.A should rece-
ognize it. This is the time to be frank and
open, not only for the benefit of television
broadeasters and set manufacturers, but
in the publie interest.

(CONCLUDED ON PAGE 45)

STATUS OF U.S. TELEVISION STATIONS
As of September 1, 1947

ON THE AIR
Curcaco
Balaban & Katz
Los ANGELES

Television Productions, Ine.

DETrOIT
Evening News
NEW YoRK
Columbia Bestg, System

DuMont Laboratories, Ine.

National Bestg. Co.
PiicabELriia

Phileo Corp.
ST, Lours

Pulitzer Pub. Co.
SCHENECTADY

General Eleetrie Co,
WasniNaToN

National Bestg, Co.

DuMont Laboratories, Inc.

TELEVISION C.P.'s

CALIFORNIA

Los Angeles:
National Bestg, Co.,
American Bestg. Co.
Times-Mirror Co.
Dorothy 8. Thackrey
Earl C. Anthony, Inc.

Riverstde:
Bestg. Corp. of Amer.

San Francisco:
American Bestg, Co.
Chronicle Pub. Co.

Assoc. Broadeasters, Inc.

Stockton:

24

E. F. Peffer
bistitier or ContrMiia
Evening Star Bestg., Co.
Bamberger Bestg, Sve,
Froripa
Miami:
Southern Radio & Teleg.
Equipnment Co.
luuiNots
Chicago:
American Bestg, Co.
National Bestg, Co.
WGN, Ine.
INprava
Bloomington:
Sarkes Tarzian
Indianapolis:
Wm. H. Block Co.
lowa
Ames:
lowa State College
KEXTUCKY
Louisville:
WILAS,
Loulsiana
New Orleans:
Maison Blanche Co.
MAaryYLAND
Baltimore:
. S, Abell Co.
Hearst Radio. Inec.
Radio Tele. of Balt. Inc.
MASSACHUSETTS
Boston:
West'h'se Radio Sta.. Ine.
Raytheon Mig. Co.

Ine.

MicniGan

Detroit:

King-Trendle Bestg. Corp.
Fort Industry Co.
MINNESOTA

Minneapolis:

Minnesota Bestg. Corp.

St. Paul:

KSTP, Inc.
NEw JERSEY

Newark:

Bremer Bestg. Corp.
NEwW York

Buffalo:

WBEN, Ine.

New York City:
Bamberger Bestg. Co.
American Bestg. Co.
News Syndicate, Ine.

Ouio

Cincinnati;

Crosley Bestg, Corp.

Cleveland:

National Bestg. Co.
Seripps-Howard Radio, Inc.

Columbus:

Crosley Bestg. Corp.

Dayton:

Crosley Bestg. Corp.

Toledo:

Fort Industry Co.
OREGON

Portland:

Oregonian Pub. Co.
PENNSYLVANIA

Johnstown:

WIAC, Inc.

Philadelphia:

Triangle Publications, Ine,
Wm. Penn Bestg. Co.

Pittsburgh:
DuMont Laboratories, Inc.
Ruonk IsLanp
Providence:
The Outlet Co.
TExAs
Dallas:
Carter Publications, Ine,
KRLD Radio Corp.
Urtan
Salt Lake City:
Intermountain Bestg. Corp.
VikGiNia
Richmond:
Havens & Martin, Ine.
WaASHINGTON
Seattle:
Radio Sales Corp.
WISCONSIN
Milwaukee:
The Journal Co.

TELEVISION APPLICATIONS

BostoN

New England Theatres, Inc.
CINCINNATI

DuMont Laboratories, Inc.
CLEVELAND

DuMont Laboratories, Ine.
DaLras

Interstate Circuit, Inc.
DETROIT

United Detroit Theatres Corp.
L.os ANGELEs

Don Lee Bestg. System
PiiLADELPIIA

Daily News Television Co.
SaN Fraxcisco

Don Lee Bestg. System

FM axp TrELEVISION



THE KLIPSCH SOUND REPRODUCER

A Gorner-Type Speaker Which Uses the Walls as Part of the Acoustical System

ESULTING largely from a desire to
R hear symphonic musie reproduction
with some semblance to a live rendition,
armchair philosophy led to experimenta-

‘
WALL /

. S s
| 1
\
\\ !xn\m‘d "
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S| r
|
/ I

FIGS. 1 AND 2. TOP AND ISOMETRIC VIEWS
OF THE BASS REPRODUCER

tion with corner speaker enclosures.
xamples of this design are shown in this
issue of FM axp TELEVISION, page 21, and
page 20 of the Nugust. 1947 issue.

Early Development » More by luck than
deliberate cerebration, the horn  was
chosen as a basis, which was fortuitous as

* Klipsch and Associates, Hope, Arkansas.

Neptember 1947

BY PAUL W. KLIPSCH*

the horn has come to be recognized as the
most effective means of achieving high
efficiency and. incident to this high ef-
ficieney, low distortion. The carlier work
has been reported  elsewhere? 23 The
general design selected as offering the most
performance per cubie foot is depicted in
Figs. 1 through 4. These figures show
oblique, top, side, and front views of the
third experimental model designated as
model X-3. The efficiency of this horn.
based on voice coil impedance measire-

to 30 ¢xeles. whereas the X-3 fundamental
radiation was good down to only about
38 or 40,

This idea. together with some mechani-
cal stmplifications  including  flat  side
members and simplified access door con-
struction, was standardized as the K-3,
and a pilot lot was put into production.

Recent Woofer Development * As a result of a
demand on the part of individuals who
wantted to apply this speaker system to

R TTILLZ 222 - '
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X \{ | y
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ijdr z z b
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CORNER LINE

FIGS. 3 AND 4. SIDE AND FRONT VIEWS, SHOWING CAVITIES OF THE CORNER SPEAKER

ments, was better than 20% in the range
from 435 to 400 ¢veles.?

The war interrupted development. but
late in 1945 some serious thinking was
brought to bear on several aspeets of the
X-3 design: the multiple taper came in for
close serntiny, and it was dedided that a
taper more closely  approximating the
sitple exponential would be worth trying.
Accordingly, using o unit built by N,
sSherman Fairchild as a guinea pig. the
initial taper was altered to eliminate the
multiple-taper idea and at the same time
to make the average taper rate somewhat
lower than the original 47 cyeles per
second. The result was that the unit
would produce a clean fundamental down

1P, W, Klipsch “A Low Frequency Horn of Small
Dimensions,” J. Acous. Soc. Am. 13, 137-144 (October

€
”: }’) W. Klipsch *Improved Low Frequeney Ilorn,”
J. Acous. Soc. Am. 14, 171-152 (January 1943).

3P. W, Klipsch “Design of Compaet Two-Horn

Loudspeaker,” Electronics 19, 156G-159 (February
1046),

formerly FM, and FM Rapio-ELECTRONTCS

clectric organs, an effort was made to
improve the efficieney in the extreme low
ened. One sueeessful attack was made by
Mr. R.W. Brickenkamp, who scaled the
writer's K-3 drawings up by a factor of
4/3. using an 18-in. driver. It was, and
still is. this writer’s opinion that the limit
of performance has been  closely  ap-
proached in the design. and that material
improvement in low-end cutoff must be at
the cost of larger structures. That is to
say, the performance per cubic foot has
approached the limit. However, it was
recognized  that the Is-cubie-foot K-3
has about 1,400 cubice inches of waste
space in the form of “sinuses™ which oc-
curred in folding the horn around the air
chamber. Thus, it can be reasoned that if
the horn can radiate below its nominal
entoff,t and if the air chamber had been
designed “*tight.” as indicated in the
original paper,t would it not be possible
to increase the maximum wavelength to

25



FIG. 1. SPEAKER, HANDSET, AND CONTROL CIRCUITS INSTALLED IN A CABOOSE

FMI RATLWAY RADIO

Frequency Modulation Is Employed for an Inductive System
Operating on 50 to 250 ke.

BY F. A. MESCH AND LEW H. MORSE*

HE FMU (Frequeney-Moduelated  In-

ductive) equipment desertbed in this
article is the result of over four yvears of
continuous, practical experience in the
application and  design of radio  com-
munication cquipment to the stringent
needs of railroads, As is well known by
this time, there have been two main
avenues of approach to the solntion of
this problem: low-frequencey FM carrier
propagated along the wayside wires, and
conventional FM communications on 152
to 162 me. through space i the usual
manner. The purpose of this article is not
to argue the relative merits of the two,
but rather to treat at some length the
low-frequeney induetive system devel-
oped by the Aireon Radiotelephone Man-
ufacturing Company. It should he noted,
however, that the induective equipment.

* Railway Radiatelzphone aml Signals, Inec,, 1407
Central Street, Kansas City 6. Mo,

operating on 30 to 230 ke, is so designed
as to be readibv integrated with a VI
svstem wherever the ase of the latter is
mdicated. or conneeted into a regular
PBX board to serve qs an anxiliary tele-
phone cireuit.

General Description « Buicfly, an inductive
communication link between a wayside
station and a moving train consists of the
following: — 1) an cffice nnit transmitter
and receiver operating on 113-volt AC,
and capacitively eonpled to the trackside
wires. 2) the wavside wires themselves
which serve as a transmission path for the
carrier. and 3 specially-designed mobile
equipment and a power supply operating
from the partienlar voltage available in
the engine or caboose, Signal voltage is
picked up by a large single-turm loop
placed on the engine or caboose, ina plane
parallel to the wayside wires. With well-

FIG. 2. FM INDUCTIVE TRANSMITTER-RECEIVER UNIT AND POWER SUPPLY IN STEEL CASE

designed  equipment of this sort, very
satisfactory communication can be real-
ized between wayvside stations mstalled
approximately every 30 miles along the
right of way. or between moving trains
and the nearer of any two wayside sta-
tions. The advantage of having sach a
communication system now seems heyond
argument and, at this writing. all of the
major railroads in the country  have
witnessed demonstrations of one type of
radio link or another. Many have made
extensive installations, while others are
now in the plamming stage.

Iistorically, the equipment deseribed
below was developed with the coiiperation
of the Kansas City Southern Railway,
and an extensive inductive system was
installed on the Kansas City-Shreveport
run of this line. While the figures given
above represent the maximum that are
quoted  for reliable  day-to-day  com-
munication, there were during
experimental runs, when communication
was maintained over an induetive link for
distances up to 185 miles. Such a phe-
nomenal range as this, with a 3-watt
wayside transmitter and a 50-watt mobile
transmitter, presnpposes unisual terrain
conditions, low line-to-ground  leakage.
and low line noise. .\ typical installation
of present day equipment is showan in
Iig. 1.

CUSCS,

Mobile Equipment x \ typical mobile in-
stallation consists of 1) the mobile trans-
mitter-receiver unit and a separate power
supply adapted to the available power
sonree, 2) a single-conductor loop antena
which is mounted on cither eaboose or
locomotive, 3) loop tuning unit, 4) remote
control unit and handset, 3) eall-type
londspeaker. and 6) suitable mounting
cquipment and a steel, weatherproof box
to hionse the transmitter-receiver and its
power supply.

Actual operation of the equipment is
quite simple. It is only necessary to turn
on the equipment at the start of the run.
ane calls can he made at any time merely
by lifting the handset from the hook and
depressing the push-to-talk button on the
handset. The receiver itself is always in a
stand-by condition during the run, and
incoming calls are heard over the lond-
speaker. When the handset is lifted,
communication over the speaker is inter-
rupted and continued over the handset.
The two controls on the handset box,
volume and squeleh, are seldom reset
onee they are adjusted to snit the in-
dividnal operator. A pair of lights on the
handset box indicate when the equipment
s on transmit” and when the station is
being called,

Fig. 2 shows the mounted power supply
and transmitter-receiver. The box is made
in two weights, sinee a heavier covering is
necessary when the cquipment is to be
mounted externally on a tender than for
use inside a caboose. Rubber gaskets
make this box impervions to moisture,

FM axp TeLEVISION
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TABLE 1

CHARACTERISTICS OF MoOBILE
IxpucTIVE EQUIPMENT

Frequeney range: 50-250 ke.
Transmitter power output: 50 watts
Modulation: Narrow band frequency
modulation
Keying: Push to talk
Receiver sensitivity : 500 microvolts
Receiver audio output: 5 watts
Receiver tube complement
RF amplifier: 125K7
Limiters: Two 65J7
Disceriminator: 12H6
Squeleh: 6517
First audio: 6SL7
Audio power output: Two 6V6
Transmitter tube eomplement
Power amplifier: Two 1625
Oscillator: 6V6
Modulator: 6AC7
Voltage regulator: VR 150/30

water, smoke, dust and dirt, all of which
are found in liberal quantities along the
railroad right of way. When one considers
the extremes encountered from the cross-
ing of a hot dry desert to the washing
down of eqquipment with a hose at the end
of the run, it is obvious that great care
must be given to the design of the
enclosure.

The circuit employed in the mobile
cquipment is straightforward. Electrical
characteristics are given in Table 1, while
Fig. 3 shows a circuit diagram of the
cquipment. The receiver is slug-tuned. and
coupling is adjusted to give a band width
of approximately 8 ke. A conventional
RF amplifier is followed by two limiters
and a diseriminator, to form what
amounts toa TRF Frequeney-Modulation
receiver with a sensitivity of approxi-
mately 500 microvolts at the loop con-
nection. The second limiter is followed by
dno-diode frequency deviation diserimina-
tor which also acts to control the fre-
quencey of the transmitter. This is accom-
plished by taking advantage of a residual
DC voltage obtained from the discrimina-
tor when the signal is not deviating from
the precise center frequeney to which the
diseriminator is tuned. The remaining
tubes in the receiver consist of a 6517
squelel tube which also actuates the
Receive light, a 6SL7 first audio, and
a pair of 6V6’s to supply 5 watts of audio
power to the loudspeaker. It might be
mentioned at this point that all tubes
used in this railroad equipment are of the
heater-cathode type.

The handset used in conjunction with
mobile equipment is of a special Electro-
Voice noise-redueing type which has an
ample rubber eup surrounding the car-
piece in order to exclude as much as
possible of the high ambient background
of the engine cab or eaboose. As an added
means of cutting down noise, the miero-

FIG. 3. SCHEMATIC OF THE MOBILE
TRANSMITTER-RECEIVER UNIT
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FIG. 5. THERE ARE SEVERAL NOVEL CONTROL FEATURES BUILT INTO THE CIRCUIT OF THE WAYSIDE TRANSMITTER-RECEIVER
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F1G. 6. THE LOOP ANTENNA FOR TRANSMITTING AND RECEIVING, MOUNTED ON THE ROOF OF A DIESEL LOCOMOTIVE

phone used is a differential type which
has proved wvery successful in noisy
locations.

Two type 1625 tubes serve as Class €
power outpnt for the mobile induction
transmitter. These are driven by a single
6V6, reactance-modulated by a 6ACT
which is fed directly by the microphone.

Like the receiver RF tubes, the trans-
mitter oscillator is also slug tuned. Devia-
tion is limited to 4 ke.. and this is con-
trolled by the amount of modulator stage
pain.

Three different power supplies are avail-
able, each supplying an output of more
than 300 watts, the level reguired by the
mobile induction equipment when on the
Trans:T position. The 32- and 64-volt
DC types each employs tandem dynamo-
tors. Relay action connects both in series
to supply high voltage for operation of
the transmitter. For trains that have 117
volts, 60 cycles available, a conventional
reetifier-type power snpply is employed
which uses two type 3U4 rectiers, each
with its own filter system.

Dimensionally, power supply amd trans-
mitter-recetver are identical. Each is 20
in. deep. with front panels 8 by 10 ins.

While this is a somewhat simplified
eseription of the mobile inductive equip-
ment, it will be seen that the equipment is
straightforvard in design, though ex-
tremely rugged, and very easy to service.

Wayside Station » .\ typical wayside station
c