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Why 
the tock-/N tube is at home 

ON THE ROAD! 

SYLVANIA'S LOCK- IN TUBE ... 
... the rodio tube whose electrical 

and mechanical superiority makes 

it the ideal choice for equipment 

on the road, in the air, marine 

radar, FM and Television. 

STAYS nUT IN SOCKET... THROUGH .00K-IN FEA'URE 

No matter hovt rough the road, the tubes 
in 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 Sylvania product is 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 ... ELECTR ICALLY SUPERIOR 

Improved tube mount keeps elements rug-
gedly supported on all sides. There 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. 
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• The IFL 
discriminator 

transformer is 

suitable for use 

in conventional 

FM receiver 

d.scriminator 

circuits and is linear 

over a band of -±-100 KC. 

• The IFI, IFM, IFN 
and IFO transform-

ers all operate at 

10.7 mc and are 

designed for use in 

FM superheterodyne 

receivers. The trans-

former cans are 

1%" square and 

stand 31/4 " above 

the chassis. 

• Tse IFM is 

an IF transformer 

with a 150 KC 

banqwidth at 1.5 

db attenuation. 

Approximate 

stage gain of 

30 is obtained 

when used 

with 65O7 tube. 
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it's the ENGINEERING 
that counts 

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 

selectivity 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. 

Tiezatioratil 
Company, Inc. 

Dept no. ii 
maiden, mass. 

• The IFN is an IF transformer with a 100 KC 
bandwidth at 1.5 db attenuation. Approximate 

stage gain of 30 is obtained when used 
with 6SG7 tube. 

e The IFO is on FM discriminator 
transformer of the ratio type and 
is linear over a band of + 100 KC. 

MAKERS OF LIFETIME RADIO EQUIPMENT 
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NO OTHER CONSOLE 

offers all these outstanding 
features... 

Seven built-in pre-amplifiers — put 5 

microphones and 2 turntables, or 7 microphones, 

on the air simultaneously. 

Nine mixer positions — lead to 5 micro-

phones, two turntables, ore remote line and one 

network line. 

Nine remote and two network lines 

may be wired in permanently. 

Most dependable, trouble-free switches 

used throughout. 

Frequency Response 2 DB from 30 to 15,000 

cycles. Ideal speech- input system for either AM 

or FM. 

Distortion less thon IX, from 50 to 10,000 

cycles. 

9 Remote Lines * *• 2 Networ 2 Turntables ••• 

Providing complete high-fidelity speech-input facil-

ities for the modern station . . . with all control, ampli-

fying and monitoring equipment in a single compact 

cabinet ... the Raytheon RC- 11 Studio Console 

handles any desired combination of studios, remote 

lines or turntables, broadcasting and auditioning 

simultaneously through two high quality main am-

plifier channels. 

Telephone-type, lever action 3 -position key switches 

reduce operational errors to a minimum; while effi-

cient, functional appearance and smart two-tone 

metallic tan blend well with other studio equipment. 

Noise Level minus 63 OP's or better. Air-

plane-type four-way rubber snock mounting elim. 

Mates outside noise and operational "clicks." 

Meets all FCC Requirements for FM trans-

mission. 

Dual Power Supply provides standby circuit 

instantly available for emergency use. 

Instant Access to all wiring and components. 

Top hinged panel opens at a touch. Entire 

cabinet tilts back on sturdy full-length rear hinge. 

get•ded4 d?eseatch and edieeneefrotutiew 

/44 h6eteleadeciéeow Asek444i, 

Priced remarkably low-. . . write for details! 

excellence  iiieleclionks 

RAYTHEON MANUFACTURING COMPANY 

COMMERCIAL PRODUCTS DIVISION 
WALTHAM 34, MASSACHUSETTS 

Industrial and Commercial Electronic Equipment, Broadcast Equipment. 
Tubes and Accessories 

Sales offices: Boston, Chattanooga, Chicago, 

Dallas, Los Angeles, New York, Seattle 
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THIS MONTH'S COVER 

Photographer Coxe, of Green-
ville, S. C., flying his own 
plane, took this picture of the 
WMRC—FM installation 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 de-
tails in his second and con-
cluding article on page 34. 

RMC TRANSCRIPTION 
PLAYER MODEL TP-16C 

" (Patents 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 331/3 r.p.m. Free of wow and rumble. 

Switch output impedance: 30, 250, and 500 600 ohms. 

In Carrying Position: 23" w., 1 rie 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. 

Littered al second-class matter, -tumult 22, 1915, at the Post Office, Great Barrington. Mass., under the Act of March 3, 
1879. fdditional entry at the Poe Office, Concord. N. H. Printed in the U. S. A. 3 

MEMBER, 
•UDIT 
SUREAU OF 
CIRCUL•TIONS 



PRODUCTS & LITERATURE 
So many new instruments, components, and 
materials are being brought out that 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. Well appre-
ciate it if you will mention FM and TELE-
VISION in your requests. 

Audio Frequency Meter has 6 ranges, covering 
0 to 30,000 cycles for use in checking 
audio 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 amplifiers. — Model 309, 
Barker & Williamson, Upper Darby 1, Pa. 

Mobile PM« 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 4474F, Carter 
Motor Co., 2644 N. Maplewood Ave., 
Chicago 47 

$811111111111 ROCIliff for relays and low-current 
controls. Contained in Bakelite case 
in. in diameter by 1% ins. long. — Brad-
ley Laboratories, Inc., 82-M Meadow 
St., New Haven, Conn. 

Resistor-Fuse unit % in. long by 3/32 in. in 
diameter. Available in values from 15 to 
150 ohms, 1 watt. Resistor also serves as 
smokeless, non-flaming fuse. — Interna-
tional Resistance Corp., 401-A N. Broad 
St., Philadelphia 8 

DC Dry Electrolytic of all types and sizes, in 
metal vans mid impregnated cardboard 
tubes, rated from 5 to 2,000 mfd. and 6 to 
MO working volts. -- Bulletin J-4, Pyra-
mid Electric 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 Switch for circuits requiring up to 32 
positions, and as many as 10 decks. Con-
tacts rated at 5 amperes, 120 volts. Break-
down between 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 tie-rods, and end brackets. — 

Bulletin FM-118, Curtis Development & 
Mfg. Co., 1 N. Crawford Ave., Chicago 94 

Pocket Stethoscope is the name of a new signal 
tracer, light in weight, 4% ins. wide, 2% 
ins. deep, 834 ins. high. Has PM speaker 
and jacks for plugging in a volt-ohm-
milliammeter to make the instrument an 
effective RF VT voltmeter. — Models 
TS-3 and -5, Feiler Engineering Co., 422 
S. Dearborn St., 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, audio 250 watts, 
on channel No. 1 to 13. Includes dual 
image-orthicon pickup chain, antenna, 16 
mm. filin projector, audio pickup gear, 
and test equipment. — DuMont Labs., 38 
Inc., 2F Main Ave., Passaic, N. J. 

Tube Checker employing differential fre-
quency 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 Elect. Inst. Co., Newark 5, N. J. 

Miniature Resistors of %-watt capacity 9/64 
ill. diameter by % in. long, and 1-watt 
capacity 7/32 in. diameter by 9/16 in. 
long. Values ±5% from 10 ohms to 22 
megolims. Designed to meet JAN-R-11 
specs, including salt water cycling and 
humidity tests. — Bulletin LD, Ohmite 
Mfg. Co., 4980 W. Flourney St., Chicago 
44 

65- 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 4-65A, 
Eitel-McCullough, Inc., 178-F San Mateo 
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 Electric 
arm to take G.E. variable reluctance or 
Pickering 120M cartridges. — Type M-
M, Technical Products International, 4.53 
W. 47 St., New York 

Packaghig 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. -e.? St., New York 17 

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

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

741. Oscilloscope in portable case 17 ins. 
high, 11% ins, wide, and 17% ins, deep, 
weighing 37 lbs. 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 megohm with 30 mmf. 
shunt capacitance. — Sylvania Electric 
Products, Inc., 5th Ave. & 42nd St., New 
York 18 

Midget Electrdylics 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. — Aero-
vox Corporation, New Bedford, Mass. 

Tube Puller for extracting such miniature 
tubes as the 6AG5 and 505 from hard-
to-reach parts of receiver chassis. - 
Salescrafters, Inc., F510 N. Dearborn St.. 
Chicago 10 

Television Receiver Kit with 7- or 10-in, tube 
lias UM sound reception, pretuned coils. 
$77.50 or $124.50 without tubes. Electro-
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 cycles. Power rating 
20 watts. 67 ins. high. 50 ins. wide, 23 ins. 
deep. — Altec Lansing Corp., 250 W. 
57 St., New York 19. 

Catalogs and bulletins on; new products 
listed here are (mailable without charge un-
less a price is shown. 
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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 to the size 

shown. 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 coaxial circuit. 

Crystals for 

Conversations 

AT WAR'S END, the Bell System began 
to build many more 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 
needed. Bell Telephone Laboratories 
scientists met the emergency with cul-

HELL TELEPIIIINE 

tivated crystals. Years of research 
enabled 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 Electric, 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, because 
the scientists of Bell Telephone Labo-
ratories had studied the physics and 
chemistry of artificial crystals. 

Bell Telephone Laboratories pianeered in the research of FM radio aid television, end are active in develop ng improvements in both fields today. 
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e 
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 
For fine FM, AM, phonograph installa-

tions in private homes, Collins custom-

built FM-AM tuners, 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 met 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. 

r
eoutea 
SAIS,S 

Pilot: Lineup of i-evrcsentatives for Pilot 
Radio now includes Anderson Sales Co., 
Boston; Bader & Fox Distributing Co., 
Portland, Ore.; Glenn Burdick, Buffalo: 
Sol Chain, New Haven, Conn.; Golleus 
Sikes Co., San Francisco and Los Angele-
Mavray Co., New Orleans; Allen 
McGehee, Worthington, O.; James H. 
Podolily, Pittsburgh: Arthur Rixon & 
Son, Greenville, S. C.: Ross Associates, 
Inc., Detroit : Salescrafters, Inc., Chicago: 
Texport Co., Austin, Tex.; James U. 
Wilsim, Bristol, Tenn. 

tendix: Paul J. Reed, after 4 years at Burl - 
dix Radio headquarters in Baltimore, has 
been maide district manager for New 
England and upper New York. He will 
make his lieadquarters in Boston. 

Amperex: Sam Norris, Amperex sales mana-
ger 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 I 
Zenith district sales manager. 

Stewart-Warner: Additional Stewart-Warner 
television service stations are: Missouri 
Research Labs., St. Louis; National Radio 
3: Television Service, Washington, 1). C.; 
Arlington Television Labs., Arlington, 
Va.; Television Sales & Service, Inc., 
Newark, N. J.: Short Hills Radio & Ap-
pliance Co., Short Hills, N. J.; Pioneer 
Television Co.. Philadelphia; Minor's 
Radio & Television Co.. Baltimore. 

Sylvania: William M. Maguire llas 

transferred front Sylvania's Salem plant 
to the distributor sales department of the 
radio tube division. He will work with 
sales division managers and distributor,-
east of the Mississippi. 

National: After 9.1 years on the editorial 
staff of ( ST, with war time out to direct 
Raytheon's field engineering, Clark C. 
Rodimon has joined the National Corn- I 
pany, Malden, Mass. His work will be on 
the development and marketing of ama-
teur and commercial products. 

Merit: New representatives for Merit Coil 
& Transformer Corp. are Herb Becker, 
1-W6 S. Grand Avenue, Los Angeles 16, 
for southern California and Arizona, and 
Bulloek-Coll Co., 233 E. Market Street, 
Louisville 2. for Indiana. Tennessee. and 
Kent lucky. 

f 
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ABOUT OUR AM- FM TUNER 
Its the finest quality that money can buy. 
Latest design features ore ail included— 
uses all miniature tubes. Ideal for use in 

a custom radio in-
stallation or may 
be installed in any 
cabinet. 

8 TUBE 
MODEL TU 6 AM-FM TUNER 

Controls: 

OR-On — Phono — Television 

Band Switch (AM- FM) 

Tuning Control 

SPECIAL 
FEATURES 

I. Automatic Frequency Cont al — First 
time used on any tuner. :Oakes this 
tuner free from the usual drift. Elie. 
Inates the need of a tuning indicator. 
On FM this tuner tunes libe a stand-
ard broadcast receiver. Only one re. 
sponse point. 

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

3 Tuned RF stage for FM 

4 RF Amplifier for AM. 

5 5 Gang Tuning Condenser. 

6 Frequency Range: 

FM — Ill — 10,1 MC 

AM — 550 — 1600 KC 

7 Polished chrome chassis foe the alti. 
mate In long-lasting beauty. 

ff Top Quality Performance. Extreme 
sensitivity and selectivity. Highest 
Luality reception of any AM- FM tuner. 

9 105-125 Volt AC operation. 

10 Built-in loop antenna on AM. Built-
in dipole antenna for FM reception. 

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

12. Band switch is ultra new " Flat' . 
type permitting extremely short leads 
fur best performance. 

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

14. 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 29—HIGH FIDELITY 
AMPLIFIER 

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

The RADIO CRAFTSMEN, Inc. 
Makers of craftsmen built Products 

1341 SOUTH MICHIGAN AVENUE 
CHICAGO 5, ILLINOIS 

Cable address: " Red.:raft" 

THE RADIO CRAFTSMEN. INC. 
1341 South Michigan Avenue 
Dept. N. Chicago 5. Ill. 

Gentlemen: I am Interested In: 

Send complete information without obliga-
tion. 
Name  

Address   

City Zone_ State_ 

FM Ax» T!•:LEvisioN 
WESTFIELD 2-4390 



Nielsen Audimeter Uses 

Pencil points to Clore 'SK' 

Relay in Nielsen Aedimeter 

• 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 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 ... to 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., Toronto 13, Ontario, Canada. 

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



For Versatility of Application 
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• 

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 Input 8.0 pitf, Out-
put 2.1 

• 
Unique design shields input 
output circuits, simplifies 
neutralization. 

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

Follow the Leoderl to 

The Pewee for R-F 

ose 
e 

Neieeie-

ACTUAL SIZE 

Write today for additional data. 

EXPORT AGENTS, FRAZAR & HANSEN, 301 CLAY ST 

4-65A 
OLLAR 

• 
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. 

e 
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 

dollar" 
PRICE $ 14.50 

•   

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

San Bruno, California 
SAN FRANCISCO II. CALIFORNIA. U S.A. 
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1 

sets the stage 
fee-

—for a " boom 
in FM and 
Televisi 

aerial sa 

/leie•ftesed 
AÍS 

Pos"r 

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: 

(1) Quality reception is difficult, it not im-

possible, without a good outside dipole 
antenna. ' 

(2) Mud "Magic FM and Television 

Aerials 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 
and television bands ( reflector kits available). Ward 
"Magic Wand" Aerials are products of the world's 
largest makers of aerials for car and home. 

listing at. 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, 

IN CANADA: Atlas Rodio Corp., 560 K,ng St., W., Toronto, Ont., Canada. 

MI »I MI MO IBM 

FM- TELEVISION AERIAL OPPORTUNITY! I 
WARD PRODUCTS CORP. 
1523 East 45th St., Cleveland 3 

Plea.e advise how ' can profit from your notional advertising for - Magic 
Wand - FM and Television Aerials. 

NAME  

COMPANY NAME  

ADDRESS  

STATE   CITY AND ZONE 

MY /08BER IS 

M. Ma Ma Ma IMB MI MR MIMI IMP IBM IM MUM 

September 1947 — formerly FM, and FM RAmo-ELEcTRomcs II 



BLAW-KNOX DIVISION 

WHEN the most desirable FM 
location happens to lie in a con-

gested area, tower design is of 

prime importance. 

It is therefore necessary that 

such a structure be designed to 
have an adequate margin of safety, 

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. 

OF BLAW-KNOX COMPANY 

2046 Farmers Bank Building, Pittsburgh 22, Pa. 

BLAW-KNOX 
ANTENNA 

TOWERS 

12 FM AND TYLEVIslleN 
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Put This Formula 

To Work For You 

The formula is a favorite and easily-reme red solu-
tion to resistance problems. Radio and electro. Engineers 
know that IRC offers the most complete lit. of resistance 
products in the industry ... a fixed or y ble resistor for 

most every requirement ... with uniform endability proved 
by years of rigorous laboratory and d tets. Purchasing 
Agents and material control executiv ike IRC's service ... 

"on-time" deliveries . .•. factory st -piles of the most pop-
ular types and-ranges from whic ey can draw in emergency 

. IRC's distributor networkliroviding speedy, 'round-the-
corner service for small ordemequirements. 

INSULATED 
COMPOSITION 

INSULATED WIRE 
WOUND RESISTORS 

IRC types 
BT & BW 

tititiCIP11111111111r 
%le 

In""fnl* 

WIRE WOUND 
RESISTORS 
IRC type MW 

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

title. International 
Philadelphia 8, P 
ance Company, 

II MIR*. Mt* 

o 

VOLTMETER 
MULTIPLIERS 

IRC types 
MFA MFB 

POWER RHEOSTATS 
IRC types 
PR & PRT 

WATER-COOLED 
RESISTORS 
IRC type LP 

PRECISION 
RESISTORS 

HIGH VOLTAGE 
RESISTORS 
IRC type MV 

HIGH POWER 
RESISTORS 
IRC type MP 

o tai.1,1ifit-

' 
omr 

• 

s 

you ... check below the catalog 
interested— tear out this page, and 
your letterhead, giving your name and 
istance Company, 401 N. Broad Street, 
sylvania. In Canada: International Resist. 
td., Toronto, Licensee. 

FLAT POWER 
RESISTORS 

IRC type FRW 

o  
_ li.e.ffle 

411 

IIC 1113 

INTERNATIONAL I‘F.U.STANCE 
1111 1_ 

Wherrrtr-ffie ci, —1\AAr 

VOLUME 
CONTROLS 
IRC type DS 

E 

tte 
tintmei Nunn 

FINGER-TIP 
CONTROLS AND 

SWITCHES 
IRC types 
H & SH 

WIRE WOUND 
POTENTIOMETERS 

IRC type W 

COMPANY 

Power Peris•ors • Precisions - Insulated Composition Resistors•Low Wettoge Wire Weunds•Rheostets•Controk•Voltmeter Multipliers•Voltage Dividers•HP and High Voltage Resistors 
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Western Electric 
1304 TYPE REPRODUCER SETS 

HIT A NEW HIGH IN attelY/ 

Here's Why! 
1. Wide Response... Famous 9 Type Reproducers bring 

out the fall quality of today's finest recordings — vertical 
or lateral. 

2. Constant Speed. .. Entirely new drive mechanism pro-
vides constant speed operation at 33'13 and 78 rpm— eliminates 
trouble from "wows" and rumble. 

3. Rapid Acceleration... Goes from standstill to stable operating 
'peed of 33113 rpm in one-half revolution. 
4. Vibration-free...Mechanical filters isolate turntable from vibration 
in motor, driving mechanism and cabinet. 
5. Electrical Speed Change ... New electrical method of changing 
speed eliminates clash-gears or planetary ball devices—permits 
quick speed change while turntable is running. 

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

- QUALITY COUNTS-
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WFILD-FAI 
11144411.4 FALLS 

1IF 
1100125TE 

RIFFALO 4 ....F. 1,1 
net?„) WKNP 

WIElo-FM 
WSYR-FM oFIc• 
5yRaCv5C WBCA ' 
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1LLE11,011., 

WFIL -FIA 
PAIL ADEL». 

,vGR , 
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• 440 

V)2XMN 
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, 

• l' CONTINENTAL NETWORK 

SHOWING INTERCONNECTION OF 

FM BROADCAST STATIONS 

PARTLY BY HIGH FIDELITY WIRE 

CIRCUITS AND PARTLY BY 
/  

r- V 1 N -T, DIRECT PICK UP 1 l 

r I 
li . 1 L. 

f\-; LN›.... 

WIRE CIRCUITS 571 MILES-920 KILOMETERS 

DIRECT PICK UP 993 MILES-I590 KILOMETERS 

_ _ _ ARAB-FM 
I AIL WrIT CITY 

SCALE OF MILES 

no n 50 75 00 25 .50 ' 75 200 

SCALE OF KILOMETERS 

25 0 25 . 100.25 100 

JULY 30.1947 

JANSKY 11 BAILEY 

CONSULTING RADIO ENGINEERS 

VERY APPROXIMATE OUTER 
LIMIT GOOD FM RECEPTION 
FROM W 2 XEA-W2 XMN FOR 
RURAL AND SMALL TOWN 
LISTENERS. 

SPECIALLY ENGINEERED 
RECEIVING INSTALLATION 
AT SEAVIEW COUNTRY 
CLUB. 

NETWORK INTERCONNECTION 
OF WBAB -FM, ATLANTIC CITY WITH 

W 2XEA-W2XMN, ALPINE,NEW JERSEY 
BY DIRECT RECE PTION FROM ALPINE AT 

RECE IVIN G INSTALLATION NEAR ATLANTIC CITY 

FM BROADCAST STATIONS 
W2 XEA-W2XMN AT ALPINE NJ 

5 SILES  
.0 0 10 20 SCALE 0F , lOO 

SCALE OF KILO•tiER5  

0 0 tO 40 SO 00 00 120 140 .40 

NEW YORK 

DISTANCE RADIO PATH TO 
SPECIALLY ENGINEERED 
RECE IVING INSTALLATION 
NEAR ATLANTIC CITY 
110 MILES-1177 KILOMETERS) 

APPROXIMATE OUTER LIMIT 
GOOD FM RECEPTION FROM 
WBAB-FM FOR RURAL AND 
SMALL TOWN LISTENERS 

AIRLINE DISTANCE SE AV1EW 
COUNTRY CLUB RECEIVING 
INSTALLATION TO WBAB -FM 
INTERCOMMUNICATION BY 
HIGH FIDE LITY TELEPHONE 
CIRCUIT- 7 MILES IIIKILOMETERS 

JANSKY B BAILEY 

CONSULTING RADIO ENGINEERS 

FIG . 1 WIRE AND RADIO DISTRIBUTION OF THE CONTINENTAL FM 

NETWORK PROGRAMS ORIGINATING AT WASHINGTON, D. C. 

FIG . 2. ALPINE PROGRAMS COULD BE PICKED UP DIRECTLY AT 

THE AMBASSADOR. ATLANTIC CITY . OR THROUGH WBAB-FM 

FM FOR TROPICAL AND MOUNTAINOUS COUNTRIES 
An Address Delivered at the FCC's Demonstration of FM for the Delegates to the 

International Telecommunications Conference, Atlantic City, August 6, 1947 
BY C. M. JANSKY, JR. re 

THE development of the radio art has 
reached a point where the United States 

Delegation feels that those attending the 
International Telecommunications Con-
ference at Atlantic City should have an 
opportunity to hear Frequency Modula-
tion broadcast programs, and to secure 
first-hand information regarding methods 

*Jansky it Bailey, National Press Bldg., Washing-
ton, D.C. 

by which very high frequencies (VHF) 
can be used to deliver high-grade, static-
free and interference-free broadcast serv-
ice over very large areas. 
On July 27, 1947, there were in opera-

tion in the United States 253 FM broad-
cast stations in the band between 88 and 
108 mc. In addition, on that date there 
were outstanding Government authoriza-
tions for the construction of 699 such 

stations not yet in operation, and applica-
tions for the right to construct and operate 
172 more. The combined total of stations 
in operation, under construction, and 
applied for on that date was 1,124. This 
number is increasing steadily. These 
figures show the great interest in FM 
broadcasting in the United States, and the 
faith and confidence which the industry 
here has in this new medium. 

AT THE DEMONSTRATION, ONE RECEIVER WAS TUNED TO W 2XMN , THE OTHER TO WBAB-FM NOTE KLIPSCH SPEAKER AT RIGHT 



FM & TELEVISION PROBLEMS 
Proposed Cut in Television Channels— FM Networks— AT&T's 

Skane Attitude — FMA Needs the Needle 

BY MILTON B. SLEEPER 

W IIAVEN'T any actuary's figures to 
prove it, but it must be true that the 

men of the radio business are rugged, 
sturdy individuals. If it weren't so, they 
wouldn't stand up long under the con-
tinued pressure of new problems created 
by teehnical progress. expanding svrvices, 
and the competition between conflicting 
interests. 

Proposed Moulins Changes * On August 14, 
the Frt . ,ierved up a hot potato in the 
form of a proposal which, in the face of 
television's need to increase the number of 
channels, deletes channel No. 1, 44 to 
50 me. 
As if in compensation, the FCC pro-

poses to eliminate the sharing of television 
channels by conununirations services. ex 

cept Nos. 7 and 8, 174 to 180 and 180 to 
186 Inc. This is of no present signifiCance, 
however, because no col lllllllll ications sys-
tems have been assigned to share televi-
sion frequencies. Thus the change stands 
as a net loss to television. 
To be sure, the %% Drill 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 construc-
tion. 
The Television Broalcasters Associa-

tion is preparing to renew its request for 3 
additional channels between 108 and 174 
me. Our Government has the following 
blocks in that part of the spectrum: 

108 to 118 me. 
1:h.≥ to 144 mc. 
I 4 4 148 me, ham band) 

STATUS OF U.S. TELEVISION STATIONS 

As of September 1, 1947 

ON THE AIR 

ClucAoo 
Balaban & Katz 

Los ANGELES 
Television Productions, Inc. 

DEntorr 
Evening News 

NEW Youx 
Columbia Bestg. System 
DuMont Laboratories, Inc. 
National Bcstg. Co. 

PHILADELPHIA 
Philco Corp. 

ST. LOUIS 
Pulitzer Pub. Co. 

SCHENECTADY 
General Electric Co. 

WASHINGTON 
National Bcstg. Co. 
DoMoot Laboratorio.. 

TELEVISION C.P.'s 

CALIFOIC\ I 
Los Angeles: 

National Bcstg. Co. 
American Bcstg. Co. 
Times-Mirror Co. 
Dorothy S. Thackrey 
Earl C. Anthony, Inc. 

Riverside: 
Bcstg. Corp. of Amer. 

San Francisco: 
American Bcstg. Co. 
Chronicle Pub. Co. 
Assoc. Broadcasters, Inc. 

Stockton: 

E. F. Peffer 
hsTRICT OF COIX ti 1,1 
Evening Star Best g ( 7o. 
Bomberger Bcstg. Svc. 

FLORIDA 
Miami: 

Southern Radio & Teleg. 
Equipment Co. 

ILLiwols 
Chicago: 
American Bcstg. Co. 
National Bcstg. Co. 
WGN, Inc. 

INDIANA 
Bloomington: 

Sarkes Tarzian 
Indianapolis: 
Wm. H. Block Co. 

IOWA 
.‘mes: 
Iowa State College 

KENTUCKY 
Louisville: 
WHAS, Inc. 

LOUISIANA 
New Orleans: 
Maison Blanche Co. 

MARYLAND 
Baltimore: 

A. S. Abell Co. 
Hearst Radio, Inc. 
Radio Tele. of Halt. Inc. 

MASSACHUSETTS 
Boston: 
Weseh'se Radio Sta.. Inc. 
Raytheon Mfg. Co. 

148 to 152 mc. 
162 to 174 mc. 

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, 54 to 60 me., is seriously trou-
bled with harmonic interference from 
amateurs on 14 me. Also, it is adjacent to 
the amateur's 50- to 34-me. band. In many 
eases, 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 prospect of losing No. 1 
channel may be only the beginning, as we 
pointed out two months ago. The plan to 
assign eommunicat jot'. .ystems to televi-
sion's channel No. 1 is only the first raid 
that will be made into that territory on 
behalf of the safety services. 
The FCC knows. this. THA should rec-

ognize it. This is the time to be frank and 
open, not only for the benefit of television 
broadcasters and set manufacturers. but 
in the public interest. 

(CONCLUDED ON PAGE 45) 

NIICHIG AN 
Detroit: 

King-Trendle Bcstg. Corp. 
Fort Industry Co. 

MINNESOTA 
Minneapolis: 
Minnesota Bcstg. Corp. 

St. Paul: 
KSTP, Inc. 

NEW JERSEY 
Newark: 
Bremer Ilcstg. Corp. 

NEV YORK 
Buffalo: 
WBEN, Inc. 

New York City: 
Bomberger Bcstg. Co. 
American Bcstg. Co. 
News Syndicate, Inc. 

Ottio 
Cincinnati: 

Crosley Bcstg. Corp. 
Cleveland: 

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

Columbus: 
Crosley Bcstg. Corp. 

Dayton: 
Crosley Bcstg. Corp. 

Toledo: 
Fort Industry Co. 

OREGON 
Portland: 

Oregonian Pub. Co. 
PENNSYLVANIA 
Johnstown: 
WJAC, Inc. 

Philadelphia: 
Triangle Publications, Inc. 
Wm. Penn Bcstg. Co. 

Pittsburgh: 
DuMont Laboratories, Inc. 

RHODE ISLAND 
Providence: 
The Outlet Co. 

TEXAS 
Dallas: 

Carter Publications, Inc. 
KRLD Radio Corp. 

UTAH 
Salt Lake City: 

Intermountain Bcstg. Corp. 
VIRGINIA 
Richmond: 
Havens & Martin, Inc. 

WASHINGTON 
Seattle: 
Radio Sales Corp. 

WISCONSIN 
Milwaukee: 
The Journal Co 

TELEVISION APPLICATIONS 

BOSTON 
New England Theatres, Inc. 

CINCINNATI 
DuMont Laboratories, Inc. 

CLEVELAND 

DuMont Laboratories, Inc. 
DALLAS 

Interstate Circuit, Inc. 
DETROIT 

United Detroit Theatres Corp. 
Los ANGELES 
Don Lee Bcstg. System 

PHILADELPHIA 
Daily News Television Co. 

SAN FRANCISCO 
Don Lee Bcstg. System 
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THE KLIPSCH SOUND REPRODUCER 
A Corner- Type Speaker Which Uses the Walls as Part of the Acoustical System 

BY PAUL W. KLIPSCH 

Rrst - LUNG' largely from a desire to 
hear symphonic music reproduction 

with some semblance to a live rendition, 
rinchair philosophy led to experimenta-

o 

FIGS. 1 AND 2. TOP AND ISOMETRIC VIEWS 
OF TI-IF BASS REPRODUCER 

tion with corner speaker enclosures. 
Examples of this design are shown in this 
issue of FM AND T ELEVISION, page 21, and 
page 20 of the August, 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. 

the horn has come to be recognized as the 
most effective means of achieving high 
efficiency and. incident to this high ef-
ficiency, low distortion. The earlier work 
has been reported elsewhere.', 2' 3 The 
general design selected as offering the most 
performance per cubic 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 measure-

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

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

Recent Woofer Development * As a result of a 
demand on the part of individuals who 
wanted to apply this speaker system to 
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FIGS. 3 AND 4. SIDE AND FRONT VIEWS. SHOWING CAVITIES OF THE CORNER SPEAKER 

ments. Was better than -20% in the range 
from 45 to 400 cycles."' 
The war interrupted development. but 

late in 1945 some serious thinking was 
brought to bear on several aspect s of the 
X-3 design: the multiple taper came in for 
close scrutiny, and it was decided that a 
taper more closely approximating the 
simple exponential would be worth trying. 
Accordingly, using a unit built by Mr. 
Sherman Fairchild as a guinea pig, the 
initial taper was altered to eliminate the 
multiple-taper idea awl at the saute time 
to make the average taper rate somewhat 
lower than the original 47 cycles per 
second. The result was that the unit 
would produce a clean fundamental down 

I P. W. Klipsch "A Low Frequency Horn of Small 
Dimensions," .1. Acous. Soc. Am. 13, 137-144 (October 
1941). 

P. W. Klipseh "Improved Low Frequency Horn," 
J. Acous. Soc. Am. 14, 171-182 (January 1943). 

P. W. Klipsch " Design of compact Two-Horn 
Loudspeaker," Electronics 19, 156-159 ( February 
1946). 

electric organs, an effort was made to 
improve the efficiency in the extreme low 
end. One successful attack was made by 
Mr. R. W. Brickettkamp, %din scaled de 
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 inust be at 
the cost of larger structures. That is to 
say, the performance per clibic foot has 
approached the limit. However, it was 
recognized that the 15-cubic-foot K-3 
has about 1,409 cubic 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 
cutoff, and if the air chamber had been 
designed " tight," as indicated in the 
original paper,1 would it not be possible 
to increase the maximum wavelength to 
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FIG 1 SPEAKER. HANDSET AND CONTROL CIRCUITS INSTALLED IN A CABOOSE 

FMI RAILWAY RADIO 
Frequency Modulation Is Emrloyed for an Inductive System 

Operating on 50 to 250 k.c. 

BY F. A. MESCH AN] LEW H. MORSE . 

THE FMI (Frequency-Modhlated lit-
titieti equipment described in this 

article is the result of over four years of 
continuous, practical experietwe in the 
application and design of radio com-
munication equipment to the stringent 
needs of rtilromls. As is well known by 
this time, there have been two main 
avesines of approach to the solution of 
this problem: low-frequency FM carrier 
propagated along the wayside wires, and 
conventional FM communications on me 
to 162 nic, through sintee in the usual 
manner. The purpose tif this article is not 
to argue the relative merits of the two, 
but rather to treat at some length the 
low-frequency inductive system devel-
oped by the Aireon Radiotelephone Man-
ufacturing Company. It should le noted, 
however. that the inductive equipment. 

*Railway Radiotelephone and Signals, In.•. I 4( t7 
Central Street, Kansa.3 City 6, Mo. 

operating un 50 to 250 kc.. IS SO designed 
as to be readily integrated with a VHF 
system wherever the use of the latter is 
indicated. or connected into a regular 
PBX board to serve as an auxiliary tele-
phone ci rein I. 

General Description * Briefly, an inductive 
eommunication link betmeen a wayside 
station and a moving train «insists of the 
following: - I I an (-eve unit transmitter 
and re,ci ver operating on 115-volt A(7, 
and eapaeitively coupled to the trackside 
wires. the wayside mires themselves 
which serve as a t ransinission path for the 
carrier, and 8 spevially-designed nloWe 
equipment and a power supply operating 
front the particular voltage available in 
the engine or caboose. Signal voltage is 
picket! up by a large single-turn It top 
placed on the engine or caboose, in a 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 wayside stations installed 
approximately every 50 miles along the 
right of may, or between moving trains 
and the nearer of any two wayside sta-
tions. The advantage of having stich a 
communication system now seems beyond 
argument : Ind. at this writing. all of the 
major railroads in the «mildly have 
witnessed demonstrations of one type of 
radio link or another. .1Iany have made 
extensive installations. while others are 
now in the planning stage. 

Historically, the equipment described 
below was developed with the coOperat ion 
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 
titioted for reliable day-to-day com-
municat ital. there were cases, during 
experimental nuts, when communication 
%vas maintained over an inductive link for 
distances up to 135 tuiles. Snell a phe-
nomenal range as tins, with a 5-watt 
wayside t ransmitter and a 50-watt mobile 
transmitter, presupposes unusual terrain 
vonditions, low line-to-ground leakage. 
and low line noise. A typical installation 
of present day equipment is shown in 
Fig. J. 

Mobile Equipment * .% typical mobile in-
stallat ion consist s of 1) the nmbile trans-
mitter-receiver unit and a separate power 
supply at to the available power 
source, 2) a single-condlictor loop antenna 
which is mounted on either cabotise or 
hic(Imotive. 3) loop tuning unit. 4) remote 
control unit and handset. 5) call-type 
loinispeaker, and (1) suitable mounting 
equipment and a steel, weatherproof box 
to house the transmitter-receiver and its 
power supply. 

.1etual operatitai of the equipment is 
quite simple. It is only necessary to turn 
tat the equipment at the start of the run. 
and calls eau be mutai It' at any tinte merely 
by lifting the handset from the hook and 
deprussing the pusli-to-talk button on the 
handset. l'he receiver itself is always in a 
stand-by emolition during the run. and 
;maiming calls are heard over the loud-
speaker. When the handset is lifted. 
communication over the speaker is inter-
rupted anti continued over the handset. 
l'he two controls On the handset box. 
volume and squelch, are seldom reset 
once they are adjusted to suit the in-
dividual operator. .1 pair of lights on the 
lunalset box indicate when the equipment 
is on -transmit - and when the station is 
being called. 

Fig. 2 shows the mounted power supply 
aiutl t ransmitter-receiver. The box is made 
in two weights. since a heavier covering is 
necessary when the equipment is to be 
mounted externally on a tender than for 
use inside a caboose. Rubber gaskets 
make this box impervious to moisture, 
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TABLE I 

CHARACTERISTICS OF MOBILE 
INDUCTIVE EQUIPMENT 

Frequency range: 50-250 
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: 19.SK7 
Limiters: Two 6SJ7 
Discriminator: MI6 

Squelch: 6SL7 
First audio: 6SL7 
Audio power output: Two 6V6 

Transmitter tube complement 
Power amplifier: Two 1625 
Oscillator: 6V6 
Modulator: 6AC7 
Voltage regulator: VII, 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 equipment 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 

equipment is straightforward. Electrical 
characteristics are given in Table 1. while 
Fig. 3 shows a circuit diagram of the 
equipment. The receiver is slug-tuned. and 
coupling is adjusted to give a band width 
of approximately 8 kc. A conventional 
RF amplifier is followed by two limiters 
and a discriminator, to form what 
amounts to a TRF Frequency-Modulation 
receiver with a sensitivity of approxi-
mately 300 microvolts at the loop con-
nection. The second limiter is followed by 
duo-diode frequency deviation discrimina-
tor which also acts to control the fre-
quency 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 frequency to which tne 
discriminator is tuned. The remaining 
tubes in the receiver consist of a 6SL7 
squelch tube which also actuates the 
RECEIVE light, a 681,7 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-reducing type which has an 
ample rubber cup surrounding the ear-
piece in order to exclude as much as 
possible of the high ambient background 
of the engine cab or caboose. As an ; tilde(' 
means of cutting down noise. tlic nuit-

FIG. 3. 3. SCHEMATIC OF THE MOBILE 
TRANSMITTER- RECEIVER UNIT 
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5. THERE ARE SEVERAL NOVEL CONTROL FEATUR 
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FIG. 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 very successful in noisy 
locations. 
Two type 1625 tubes serve as Class C 

power output for the mobile induction 
transmitter. These are driven by a single 
6V6, reactance-modulated by a 61C7 
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 kc., and this is con-
trolled by the amount of modulator stage 
gain. 

Three different power supplies are avail-
able, each supplying an output of more 
t han 300 watts, the level required by the 
mobile induction equipment when on the 
TRANSMIT 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 
rectifier-type power supply is employed 
which uses two type .5174 rectifiers. each 
with its own filter system. 

Dimensionally, power supply and trans-
mitter-receiver are identical, Each is to 
in. deep, with front panels 8 by 10 ins. 
While this is a somewhat simplified 

description of the mobile inductive equip-
ment, it will be seen that the equipment is 
straightforward in design. though ex-
tremely rugged, and very easy to service. 

Wayside Station * A typical wayside station 
consists of 1) a transmitter-receiver unit. 
-2) separate remote-control unit which 
also mounts a speaker, and 3) a handset 
and hook-switch. As with the mobile 
equipment, the only controls which need 
be touched by the operator are squelch 
and volume control. The crackle-finished, 
grey steel cabinet seen in Fig. 4 can be 
mounted in any out-of-the-way spot in 
the station and forgotten. Dimensions of 
the office unit are: 20!-4 ins, long, ins. 
wide, 9 ins. deep. The remote control box. 
customarily mounted on the operator's 
desk, measures 9% by 7% by 4q ins. 

TRANSNIVE and RECEIVE lights, squelch 
and volume controls, and a permanent-
magnet speaker are mounted in this re-
mote control box. Fig. 5 shows the circuit 
of the wayside unit. 
The transmitter receiver and power 

components of the wayside unit are 
mounted on a single. vertical chassis 
which is hinged inside the dust-cover. 
Thus access to top or bottoin chassis 
components is greatly simplified. 

Wayside Receiver * TRF receiver for the 
wayside station consists of a 6SK7 RF 
tube followed by two 6SJ7 limiters. The 
second limiter is followed by a balanced 
discriminator, which feeds its audio out-
put to one half of a 6SL7. (The other half 
of the first audio tube serves as the 
squelch tube.) The power output tube is a 
6V6. Both the regular signal channel and 
the separate noise channel to be described 
are slug-tuned. 

Perhaps the most interesting feature of 
the receiver is this separate noise channel. 
an innovation which was found to be of 
great assistance in cutting down the high 
level of electrical noise frequently found 
on wayside telegraph lines. Essentially. 
the noise channel consists of a separate 

RF channel, identical to the regular 
signal channel. Line noise is picked up on 
the receiver side of the line blocking con-
denser, and applied to the grid of the 
6SK7 noise channel RF amplifier. (The 
normal frequency of this channel is fixed 
at 190 kilocycles, since the noise envelope 
will not differ essentially anywhere over 
the 50- to 200-ke. range of the receiver.) 
The RF noise amplifier stage is followed 
by a 6SJ7 noise limiter, identical to the 
signal channel limiter, and then one-half 
of a dual triode rectifies the noise current. 
The DC voltage thus derived is propor-
tional to noise voltage and is used in a 
differential manner to buck out the equal 
and opposite DC voltage produced by 
noise in the signal channel. The band-
width of both channels is identical, so that 
each provides, at a given instant, two 
noise voltages of equal but opposite 
voltage. With a sequence such as the one 
given above, line noises cancel out before 
the squelch tube is reached ami, therefore, 
noise alone can never open the audio end 
ami be heard over the speaker. 

Transmit-Receive Intedocks * Since it is de-
sirable to operate the wayside station 

(CONTINUED ON PAGE 50) 

FIG. 4. STEEL-ENCLOSED WAYSIDE TRANSMITTER-RECEIVER OPERATES ON 117 VOLTS AC 
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THE 48.6- KW. INSTALLATION AT WMRC-FM 
An Account of the Planning, Installation, and Operation of a High- Power FM Station Part 2 

Studio- Transmitter Link * We had another 

prolili•in on the linintain. Our st lithos, in 

the business section of Greenville, were 
01.1 iii Ics airline from the FM transmitter. 
It seeine, I as if we could get a 15,000-cycle 
line over that distance without too much 
trouble or any prohibitive expense. How-
ever, we couldn't sell that idea to the 
Teleplione Company. 

Tlu.y allowed that it might be done at 
a cost of $20,000 to $30,000, but they 
were definite only in their indifference to 
doing the job at all. At that point, our 
chief engineer went into action. It wasn't 
long before we had a 70-mc, relay trans-
mitter in operation at the studio, and a 
suitable receiver on the Mountain. The 
total cost was $500! 

Fig. 10 shows the antenna for the trans-
mitter. It was some kind of a radar tower, 
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bought from Government surplus, light 
enough in weight that we plat it up on the 
roof of the studio building without any 
difficulty. 
The transmitter cabinet, with a row of 

four meters across the top, can be seen 
through the control room window in Fig. 
11. This is a convenient spot for it, be-
cause the operator can keep his eye on the 
meters. 

Fig. 11 shows the link receiver, set into 
the wall of the engineer's office at the 
transmitter. It is a Hallierafters model, 
somewhat revised to meet the needs of this 
special purpose. The system has proved 
entirely satisfactory, and not only elimi-
nated the initial expense of a telephone 
line and the monthly charges, but also the 
possibility of failure in case of a had sleet 
storm on the Mountain. 

Coverage * The shaded area on the map 
in Fig. 9 indicates the calculated coverage 
arel. of WMRC-FM, with a radiated out-
put of 48.6 kw. Circles on the map are So 
miles apart. Some of the points where 
ecnsistent reception has been reported are 
marked by arrows. Those reports came in 
while we were operating on 36 kw. effec-
tive radiation. 
We believe they indicate that we shall 

deliver solid coverage, day and night 
throughout the year, somewhat beyond the 
calculated contour. More will be known 
about that when the station has been on 
the air a year. Then the records of listener 
reports will show up any seasonal changes. 
Meanwhile, we llave been pleased indeed 
to find that the installation is more than 
meeting our expectations. 

Certainly the performance disproves the 

FM AND TELEVISION 



FIG. 10. WNIRC-FM RELAY, BUILT BY CHIEF ENGINEER USES SURPLUS RADAR TOWER. FIG. 11. CONTROL ROOM IS BETWEEN STUDIOS 

line-of-sight theory. As any one knows 
who has flown over this section, there is 
hardly a level area. In contrast to the 
straight lines of the plowed fields in the 
middle-west. in our country all the fur-
rows show the curved lines of contour 
plowing. So far, we have not found any 
locations within reasonable distance of 
the station where our signals cannot be 
picked up. 
We find, for example, that W.N1 RC-FNI 

is being heard at. Danville. Va., lipa rly 
113 miles aWay. That Is ( Well filly Wit h 

AIL .Nlitehell. over 6,000 ft. high. 
(me id the 'Hied distant reports we 

reCei I. 
One of the most significant report- of 

long-distanee reception has come to us 
From WILL-FM. in Raleigh, N. C., at a 
distance of nearly -!00 miles. They have 
been receiving us so «, nsistently t hat they 
asked us to put on a special program from 
WAIRC-FM for their inaugural. cere-
mony. They plan to rebn,a(kast our 
transmission as a part of their first official 
broadcasting. We shall, of course, co-
operate with them. lids will be our first 
exiwrience in what, we hope, will even-
tually heroine regular parlicipathm iii 

network operation for this area. The 
relative location of WIL\L-1:1 can be 
seen on the map in Fig. 9. 

Programs * Until the official inauguratiim 
of WNIRC-FNI, we operated the station 
from 3:00 p.m. to 9:011 p.m. Now we start. 
at noon. 7 days a week. 

Programming is. lilt- the Iii -1 part, in-
dependent of NV7S1 It( :at \ UI affiliate. 
‘Ve do carry such .\ lit ii 1)rew 

FIG. 12. RELAY RECEIVER USED AT THE 

TRANSMITTER ON PARIS MOUNTAIN 

Pearson, the Paul Whiteman ( 71111,, Elmer 
Davis, Christian Science loslitor. and 
Aareriea's Town 'Meeting  on VAL One of 
the im,st popular FM features is the 
reinutting of liwal baseleall games. Evening 
games start at 8:13, and we kelp the sta-
tion on the air until they are over. Radio 
(healers tell us that this has heiimal them 
to make many F',1 set sales, since the 
gaines are not broadeast over any other 
stat ion. 

considerable part oh our FM pro anis 
are ma' le up of World t ranscript ions. The 
quality is exeellent, to the point where 
many of our listeners report that some-
time they catinot distinguish them from 
live talent. Loral news is transmitted 
three times a ( lay from our studios. 

In tile meantime, as the rompletion of 
the FM installation has given us more 
time to devote to program problems, we 
are test II out new live-talent. ideas to 
take fall advantage of KU quiditv. \Ve 
have sampliell local talent with a hill- billy 
band, for example. Galen Harvey lia:s 
experimented with t'te Hammond organ 
on a series Of musical programs combined 
with guest interviews. 
Now we are setting up a plan of de-

veloping special FM based On our 
initial experience, and ay are t wgilining to 
learn lunch from our first sponsored pro-
grz:ins. TI us has taken us to the point 
where we expect lie gain rapidly from 
practkul experience. 

.1s a parr of our preparation for estab-
lis'ning FNI rates and selling time, we 
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have been making a very thorough survey 
of our audience. 
At the end of August, our figures 

showed 15,000 FM sets in use within our 
service area. But here is what astonished 
us: Of that total, there are about 4,000 
Pilot FM tuners. We find that their per-
formance is consistently satisfactory. 
However, most of them are being used 
with outside antennas. This is due in part 
to the intelligent sales promotion by the 
local distributor. Credit must also be 
given to FM AND TELEVISION Magazine 
and its effort to educate the dealers and 
servicemen in the matter of assuring satis-
factory reception by the use of adequate 
antenna installations. For this we, in turn, 
are very grateful. 

Organization * An outline of our organiza-
tion may be of interest to newcomers. 
Since our staff handles both the FM and 
AM stations, we are organized for 18 
hours of AM operation. This requires ex-
tra transmitter and control-room opera-
tors, and announcers. 
Under the General Manager, acting as 

coordinator of all station activities, there 
are the: 

Commercial Manager 
Chief Engineer 
Program Director 
Production Manager 
Traffic Manager 
3 Transmitter Operators 
5 Announcers 

FIG 14 GALEN HARVEY USES THE 

FIG. 13. TESTS WITH A HILL-BILLY BAND ON 

3 Control Operators 
'2 Bookkeepers 
'2 Salesmen 

HAMMOND ORGAN FOR SEPARATE FM PROGRAMS 

FM HAVE PRODUCED INTERESTING RESULTS 

While titles and duties vary at different 
stations, this is a typical organization for 
a station in such an area as ours. 

Conclusion * If this account of WMRC-
FM were written at the end of 1947, 
rather than in July, there would be much 
more factual information to include. So 
far, we have gone through the period of 
initial enthusiasm, the discouragements 
of erecting an FM station under unfavora-
ble conditions, hoping against hope that 
enough receivers would be sold to justify 
our putting programs on the air, and won-
dering if we would ever reach the point 
of selling time. 
Now, all that is behind us. The station 

is giving an excellent account of itself in 
point of coverage, we have a larger au-
dience already than we dared to expect, 
and we are selling time. There are still 
some problems ahead, but there is every 
reason to expect we shall lick them, as we 
have already met others which, in pros-
pect, seemed more formidable. 
We are asked: " Do you think you are 

better off for having pushed ahead in FM, 
or do you wish now that you had waited 
six months or a year?" 

There is no doubt that we gained many 
competitive advantages by taking the 
lead in our area. We are set up to make 
the most of being first, and we intend to 
maintain this position. There is so much 
about FM that can be learned only by 
first-hand experience. The sooner that 
experience is gained, the sooner it can 
be applied to profitable FM operation. 
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PI LOTUNER CI RCUIT EMPLOYS RATIO DETECTOR. ALIGNMENT POI NTS ARE INDICATED ON TOP AND BOTTOM CHASSIS DRAWINGS 

DATA ON THE FM PILOTUNER 
Circuit and Service Information Show Ease of Use with AM Sets 

THE FM Pilotuner was designed as a head end for use with an audio amplifier 
and speaker. or the audio end of any AM 
set. It is a complete FM tuning system, 
covering 88 to 108 mc. 

Antenna * Because of the many different 
conditions under which the tuner may be 
required to operate, provisions are made 
for 3 types of antennas: 

1. BUILT-IN ANTENNA: When the Pilo-
tuner is shipped from the factory, it is 
connected for line-cord operation. This is 
connected internally by the wire link 
between terminals No. 1 and 2, as shown 
in the accompanying diagram. 

2. SINGLE-WIRE ANTENNA: Increased 
receiving range can be obtained in some 
areas by removing the link between ter-

minals 1 and 2, and connecting a 4-ft. 
length of wire to terminal 1. 

3. OUTSIDE ANTENNA: Maximum range 
and noise reduction are obtained by using 
an outside dipole with a 300-ohm line for 
a leadin. The link between terminals 1 
and 2 should be removed, and the 300-
ohm line connected across terminals 1 
anti 3. 

Connections to Am Sets * A 5-ft. cord is fur-
nished with the tuner for connecting it to 
an A Ni set, audio amplifier, or record 
player. The outside shield of the cable 
must be connected to terminal 6 on the 
tuner, and the inner wire to terminal 7. 
At the other end of the cable, the inner 

lead goes to the " high" side of the phono 
connections and the shield to the low 

side. To determine which is the high 
side, turn on the set and switch it to 
the phono position. Touch one phono 
terminal and then the other. On the high 
side, you will hear a limn in the speaker. 
A little ingenuity may be needed to con-
nect the cable to the special sockets and 
terminals used on some sets, but if the 
instructions as to polarity are followed, 
proper results will be obtained. 

Connections to Phono Combinations *In the 
ease of a ratlio-plionograph combination, 
disconnect shielded lead coming from 
pickup and connect tuner in its stead as 
indicated in previous paragraph. Then 
attach center wire of disconnected lead to 
terminal 4 and shield to terminal 5. Then 
having located (Concluded on page 40) 
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FM COMMUNICATIONS FOR LOGGING CAMPS 
How the Ontario-Minnesota Pulp & Paper Company Uses FM in the Canadian Woods 

BY ROBERT L. WASLEY 

ASSOCRTED with the production of 
paper anti pulp products such as insu-

lation and building board is the procure-
ment of the industry's most important 
raw material. pulpwood. The yearly 
weight awl volume of this commodity is 
staggering, anti the transportation from 
the forests to the mills poses major 
problems. 
The Ontario-Minnesota Pulp and Paper 

Compan, Ltd., a Canadian subsidiary of 
the Minnese it a and Ontario Paper Com-
pany in the 1.nited States, gets its supply 
of pulpwood from the vast and rugged 
t ¡ ml erlands of northwestern 01;171 rio. This 
area is still largely an uninhabited wilder-
ness, dotted with tlumsantis of lakes and 
rivers. The winters are extremely long 
and cold. There are few roads and fewer 
telephone lines. Much of the terrain is 
irregular and rocky. It is frtnn t Itis isolated 
area that millions of logs must be moved 
to the mills. 

Problem in Logistics * NI any inglividual log-
ging camps are built each season for 
cutting timber in the surrounding area. 
Most of the pulpwood is cut during the 
winter months, anti skidded either to log-
ging roads for transportation by rail or 
truck to the mill, or onto ice of nearby 
rivers anti lakes to await the spring thaw 
when it can be towed in booms through 
connecting lakes, awl driven down rivers 
to the mill. 

Logging operations require the services 
of hundreds of men anti much heavy 

*Radio Engineer. Minnetioto et Ontario Paper 
Company. 500 Bake, Areade. Minneapolis, Minn. 

machines such as tractors anti bulldozers. 
Marine craft are also used, including tug-
boats, barges, amphibious crafts called 
Alligators, which are capable of pulling 
themselves across portages. and numerous 
smaller boats. 

Logging might be closely compared to 
a military expedition. since the problems 
of logistics are so similar. A steady stream 
of food awl stores must be kept moving 
to the 'cam ps. Personnel must be trans-
ferred from vamp to camp where unfore-
seen circumstances call for more men in a 
hurry. Maaines break down anti repair 
parts must he supplied. Immediate medi-
eal attent U iii or ad ‘ice is necessary %% Ii 'it 
accidents happen. Weather forecast s from 
the outside world are needed for efficient 
operations. Forest fires in remote sections 
are a constant danger. These am just a few 
of the many factors that affect woods 
operations. and demonstrate the need fin. 
egmununieations. 

In the past. logging operations have 
been characterized by the «nnplete lack 
of communications or, at I Jest • inadequate 
communications. Some telephone lines 
have been built. but tiu•se are costly due 
to the fact that they must be moved each 
year to follow the movements of the 
camps. Also. maintenance On these lines 
is unusually high. 
The Ontario-Minnesota Pulp and l'aller 

Company has found the answer to their 
communication problem in FM. The Com-
pany operates two mills in ( 'amnia, one at 
Fort Frances on the International Border, 
anti another 93 air-tniles to the north in 
Kenora. at the head of sprawling Lake-of-

FIG. 2. FORT FRANCES MILL CAN TALK DIRECTLY TO FLANDERS CAMP, 60 MILES AWAY 

the-Wmals. Each of the mills has been 
equipped with a 230-watt General Eke-
trie FM transmitter for operation in the 
30- to 40-Mc. band. Since no direct wire 
teleplaone lines run between Fort Frances 
and Kenora, it was decided that a net-
work should be designed to provide radio 
communications bet ween the mills. A 300 
ft. steel tower, Fig. I. was built at Kenora, 
awl another at Fort Frances, 

Fort Frances Station * The immediate area 
surrounding Fort Frances is flat anti 
boggy, the remnant of an old glacial lake 
bed. Since there was no advantageous 
high ground within reasonable distance 
on which to erect a tower anti transmitter 
house, it was necessary to choose a site 3 
miles from the mill on a flat composed of 
muskeg. The tower base, of reinforced 
concrete. extends 6 2 ft. below the ground 
line to a level of loose sand. This base is 
supported on 3 concrete piles cast in place 
and extending down through 71.; ft. of 
sand and into 1 ft. of clay. 
The 4 guy wire anchors, 173 ft. from the 

tower base. were east into reinforced 
concrete blocks. 8 by 8 by 1 ft. resting 
on sand. A machined bolt is imbedded on 
the upper surface of the tower base anti of 
each anchor, for the purpose of making 
yearly surveys to detect settling or shift ing. 
The t ransmit ter is housed in a structure 
by 10 ft. The house is constructed with 

13- in. I wick walls anti a concrete roof and 
floor. The foundation consists of 9 eon-
('rete piles which extend down through 
0 ft. of muskeg. and rest on a reinforced 
concrete slab 13! x .12] x ft. The 
house is equipped wit h a steel-plated door. 
as a precaution against stray bullets from 
the guns of hunters. 
A 3-kva. electric wall heater awl ther-

mostat control keep the house at a con-
stant temperature, even in 40-below 
weather. At one end of the room is a serv-
ice bench with a series of outlets for plug-
ging in test equipment. The transmitter. 
outlets, and tower lighting control equip-
tient are siippl ied from a 2-kva. (;.E. 
voltage stabilizer because the line voltage 
fluctuates considerably. Tower lighting is 
gqintrolled by a G.E. photo-electric unit. 
arranged in parallel with a Sangamo 
sidereal time clock, to it sure that the 
lights will be turned gin in event either 
glevice should fail. 
The transmit ter. isnver line, tower. and 

the guy and all have separate ground-
ing networks, and are tied together by a 
copper bus lopated behind a plate in the 
wall. In t his fashion, a very low resistance 
to ground %vas obtained. 
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The receiver is on the same rack with 
the transmitter. Both units can be con-
trolled at the transmitter house, or from 
a remote control unit in the mill office. A 
Doolittle FM frequency monitor with an 
RF adaptor-amplifier, located alongside 
the remote control unit, is used to moni-
tor the frequency and modulation contin-
uously. This can be seen in Fig. Another 
remote control is provided at the logging 
office, several blocks away. 

Kenora Station * The transmitter at Kellum 
is located on a rocky lull about mile 
nort lu of the mill. The tower base and guy 
anchors were secured by drilling into solid 
rock. A '?00-ft. swath a was cut through the 
trees to run in the necessary power and 
telephone lines. The transmitter house is 
an insulated wooden structure. containing 
essentially the sanie equipment as the 
Fort Frances installation. 
A separate. sound-proof operating room 

was constructed in the office loafing 
across the street from the Kenora mill. 

Headquarters Camp Installations * Most of the 
logging camps are estatil ished to the north-
east and west of the two mills, and at dis-
tances up to 100 miles. To make complete 
coverage possible. it was decided to install 
relay stations at two previously-estab-
lished headquarters camps, which are 
more or less permanent in nature. ()ne is 
located about 60 miles west anti slightly 
north of Kenora, and the other about 60 
miles west of Fort Frances. A 60-watt 
transmitter was installed at each camp 
office, and coaxial dipole antennas were 
mounted on 90-ft. guyed wooden masts. 
Thus. 4 key stations made it possible for 9 
radio-equipped camps, scattered through-
out the surrounding area, to send and 
receive messages, either by direct com-
munications or by relay, to any of the 
other stations in the network. 

FIG. 3. KENORA OPERATOR AND ENGINEER 

LEYDIER CHECK 60-WATT PORTABLE 

FIG, 1. THE 300-FT. TOWER AT KENORA 

Portable Stations * The portable stations for 
individual camps as well as thosz‘ used at 
the headquarter camps are 60-watt G.E. 
units, with the transmitter and receiver 
shock-mounted in a small, taxi-size ward-
robe trunk. These equipments are shown 
in Figs. 4, 5, and 6. When the trunk lid is 
open. a panel is exposed which carries a 
loud speaker, the necessary controls. and 
a wall bracket to mount ami hold the 
telephone handset. In the upper right 
hand corner of the trunk is an antenna 
mounting bracket. A telescoping quarter-
wave. whip-type antenna, carried in the 
lid of the trunk, can be quickly removed, 
extended, and screwed into the antenna 
mounting bracket. The lower compart-
ment contains the power cord, a length of 
ground wire with an alligator clamp, 60 
ft. of coaxial cable with terminating con-
nectors used if the antenna is mounted 
remotely, and a large C clam'p to fasten 
the removable antenna bracket if it is 
desired to mount the antenna in a more 
advantageous location. The upper com-
partment consists of a drawer containing 
a complete set of spare tubes, a kit of 
small tools, spare fuses, a multimeter and 
test leads, and a space for storing the tele-
phone handset. The complete station can 
be assembled and put on the air in less 
than 5 minutes. 
At Camp Mando, the trunk unit was 

set up in the camp clerk's office with the 
antenna at the top of a 30-ft. pole. The 
equipment draws 325 watts maximum 
from the camp's 115-volt, 60-cycle, gaso-
line-driven power system. 

Tugboat Installations * Similar 60-watt sta-
tions are being installed aboard two of the 
Company's lake tugboats. The, units 
are of the standard mobile type. The 
radiating system consists of an Andrews 
I"nipole with a quadrature counterpoise. 

The mast ean be lowered to allow the tug-
boat to pass beneath low bridges and 
power lines. 

Radio Maintenance * A policy of preventive 
maintenance has been established to in-
sure continuous satisfactory service. Be-
fore the equipment was put into opera-
tion, selected personnel from the electrical 
department were given a 10-day course 
covering the theory, circuits, operation. 
maintenance, and test equipment. 
Each mill was furnished with radio 

service equipment comprising an oscillo-
scope. RF' signal generator, a multimeter. 
tube tester, a set of wave meters. and 
other small equipment necessary to make 
complete over-all alignments and major 
repairs. :‘ complete stock of spare parts 
atol tubes is kept on hand at all times. 

Advantages of FM * Camps operated from 
O. & NI. headquarters are as much as 100 
miles into tlue virgin timluerlands. Roads 
are rough logging trails. or mere paths 
cleared by bulldozers. During the spring 
ami fall, rains stop or slow down traffic to 
the camps.. Before the radio system was 
put into operation. all communications 
were frequently cut off for days at a time. 
Winter snowfalls are even more effective 
in isolating the camps. 

'Flue log books of the main stations are 
filled with records of unusual events. A 
camp on Trail Lake, for example, re-
ported that one of its men had suffered 
serious injury. While a doctor at Kenora 
gave first aid instructions by radio. ar-
rangements were made to stop a Canadian 
Pacific train at Vermillion Bay, where the 
injured man was taken by a (limp truck. 
Within a few hours, lue was at the Kenora 
hospital. 
At John Lake. an equally isolated spot. 

a woodsman was taken with appendicitis. 
All roads were closed, but a doctor was 
dispatelleti in a plane equipped with pon-

FIG. 4. PORTABLE UNITS ARE USED IN 

WOODS FOR SUMMER LOGGING DRIVE 



FIG. 5. ENGINEER SNIEZEK USES TRUCK DURING CAMP CONSTRUCTION. FIG. 6. BOSS WHITE'S OPERATING SHACK AT CEDAR LAKE 

toons. Arriving at the camp. the doctor 
found the man's condition so serious that 
he called the Kenora hospital to say that 
he was flying the patient back. and to pre-
pare for an emergency operation. 
So the log goes on with its record of 

services to the men and the Company. 
This summer, the Company will use 

FM in a new way. For the first time, it 
will attempt to coordinate and expedite a 
major log drive by radio. Thousands of 
cords of pulpwood must be nnualed up 
from many lakes and herded through a 
labyrinth of rivers, lakes and damns, to 
arrive eventually at the mills. This harvest 
of pulpwood begins with the spring thaw 
and ends with the winter freeze. It is a 
battle against time, water levels, and head 
winds. Personnel associated with the drive 
are scattered over many miles. Five 60-
watt portable stations in trunk-units. 
powered by gasoline-driven generators. 
are to be used at strategic points in an ef-
fort to conserve head waters and increase 
the total yield by enardinating the drive. 
' Construction IS Is nV under way for an-
other Company sl can to be installed 
throughout Northern Minnesota. A 250-
watt station is to be located in Big Falls, 
Minnesota to serve some 19 logging 
camps in the surrounding area. There is 
to be another station at the mill in Inter-
national Falls. for the purpose of control-
ling the water level of Rainy River at 
International Falls. Several 60-watt mo-
bile installations are planned for the 
powerline service trucks. 

J. A. Ryan, logging supervisor at Ken-
ora. summed up the value of FM recently 
when he reported to Mando executives: 
"You can take anything away from me in 
the way of equipment just so I retain the 
new FM radio. I've logged for years, but I 
wonder now how we ever did it effectively 
before without radio." 

FIG. 7. 250-WATT MAIN STATION TRANS-

MITTER. EQUIPMENT IS SERVICED ON 

PREVENTATIVE MAINTENANCE SCHEDULE 

DATA ON THE PILOTUNER 
(CONTINUED FROM PAGE 37) 

the leads from the phonograph to the 
radio set, leave them connected, but 
attach the shielded wire of the cable to 
the " high" side, and the center wire to 
the " low" side. If the connections are 
made correctly, the phonograph will op-
erate normally when the Pilotuner is 
switched off. 

AC Hum * If there is an excessive hum on 
FM, reverse the line cord plug on the 
receiver, or tuner, or both. If it continues, 
the connecting cable from the tuner may 
not have been wired correctly. 

Alignment * Allow at least 30 minutes for 
the tuner to warm up before making 
adjustnbents. STEP I, IF ALIGNMENT: Set 
the tuner at 88 me. Connect a signal 
generator to the grid of the 68E6 through 
a capacity of .01 mfd. Set the generator 
at 10.7 me_ and adjust S2. SI, 54, 53, 
56. and SS for maximum output. Use a 
VTVM connected across two 100.000-ohm 
resistors, as shown in the diagram. 
STEP 2: Repeat Step I. 
STEP 3, RATio DETECTOR: With the 

tuner at 88 me. and the generator still 
connected and set at 10.7 inc., adjust the 
VTVM to zero setting and then connect 
it from the junction of the two 100,009-
ohm resistors to the audio output of the 
ratio detector. as the diagraul shows. 
Adjust S1 until the meter reads zero. 
The meter should register reversed polar-
ity when Si is rotated through zero 
output. 
STEP 4, Oscm.vrou: Adjust the tuner 

to 90 me. Set the generator at 90 mc., and 
connect it. to the antenna terminal 
through a 300-ohm carbon resistor. Con-
nect the VTVII as in Step 1, and adjust 
P8 for maximum output. 
STEP 5: Without changing the connec-

tions, adjust the tuner and generator to 
106 me., and adjust T7 for maximum 
output. 
STEP 6: Repeat Steps 4 and 5. 
STEP 7: Repeat Step 4, but adjust PIO 

for maximum output. 
STEP 8, RF: With the tuner and gen-

erator at 106 me., repeat Step 4, but 
adjust T9 for maximum output. 
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TELEVISION HANDBOOK 
CHAPTER 3— Primary Components of Equipment 

Part 2: Image Dissector Tube and Its Associated Circuits 

BY MADISON CAWEIN 

3. The Image Dissector * (3.1) Descrip!;on: 
This section describes the image dissector 
anal its associated circuits in some detail 
for the information of those television 
engineers who are not familiar with this 
type of photo-electric pickup device. It 
will be the purpose to present simplified 
circuit arrangements for the dissector, 
whereby those skilled in the art may ar-
rive at an understanding of dissector per-
formance as a television pickup device. 
The dissector is recommended primarily 

as a motion-picture pickup, rather than as 
a direct-pickup camera-tube. There are 
two reasons for this: the first is concerned 
with the sensitivity of the dissector, which 
is admittedly less than that of storage 
types of television pickup tubes; and the 
second is concerned with linearity of 
photo-response and freedom from elec-
tronic shading. In the reproduction of mo-
tion pictures by television systems, the 
sensit ivity to light is not of prime impor-
tance, whereas linearity of response and 
freedom from shading are of prime im-
portance. 
There are three types of standard dis-

sectors: the standard diameter is 4.5 ± 
in.; overall lengths are 9.3 ± VI in. or 
13 17 Yt in.; multiplier apertures are sup-
plied on-center or approximately 1.5 ins. 
off-center (to remove the multiplier struc-
ture from the light path of a projector); 
and spectral response curves, either of the 
daylight variety which peaks in the green, 
or of the infrared variety which peaks 
around 8,000 Angstroms, can be supplied. 
Fig. 49 shows typical spectral response 
curves for the two types of dissectors. 
A photograph of the standard image 

dissector, type DULD, is shown in Fig. 30 
while Fig. 31 gives a suitable circuit dia-
gram for this tube. This tube comprises a 
photo-sensitive cathode of the caesium-
oxide-silver type, arranged in an evacu-
ated envelope opposite an optical window. 
An 11-stage electron multiplier is placed 
directly inside of the optical window. This 
multiplier contains an aperture, usually 
square and approximately 0.012 in. on a 
side, for high-definition television pickup. 
The size and shape of the aperture may 
vary from tube to tube, the size depending 
upon the magnification of the electron 
image between cathode and aperture, and 
the resolution desired. This electron image 
extends outward from the cathode like 
bristles in a brush, usually diverging from 

the cathole. It is possible to obtain a 
blow-up in image-size up to 2.3 times, 
depending upon the type of magnetic 
focussing-field utilized. Tile extended 
'electron image is focussed in the plane of 
the aperture by means of a longitudinal 
field parallel to the axis of the dissector. 
This image is deflected across the aper-
ture, either horizontally or vertically, or 
both, by means of rectilinear, saw-toot lied 
magnetic fields, arranged at right angles 
to one another. The tube is relatively non-
microphonic. 
A second type is called the gooseneck 

dissector, Fig. 52. The typ? number of 

FIG. 49. SPECTRAL RESPONSE OF TWO 

TYPES OF IMAGE DISSECTOR TUBES 

this tube is D15LF. A third type of tube, 
D4OSE, is shown in Fig. 53. This tube is 
shorter than the standard tube, and is 
used for direct pickup in industrial appli-
cations. The short tube is more difficult to 
scan than the long tube, but has a shorter 
focal length and requires a less expensive 
lens for direct pickup applications. The 
long tubes are for use intelecine channels, 
usually with continuous motion projec-
tors. The numbers in the type designation 
refer to size of aperture D15LF, for ex-
ample, refers to a long dissector with a 
13-mil, square aperture. 
As the extended image is scanned across 

the aperture, the portion of the extended 
space current entering the multiplier is 
proportional at every instant of time to 
that part of the extended-image current-
density at which the aperture is looking. 
The aperture current is proportional to 

the area (or square of the linear dimen-
sions) of the aperture, to the illumination 
of the cathode, and to the photo-sensitiv-
ity of the cathode. The photo-sensitivity 
is approximately c20 microamperes per 
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lumen ( for the portion of radiant energy in 
the visible spectrum). There are approxi-
mately 10-10 amperes entering the 40-mil 
aperture at any instant of time, when the 
cathode illumination is 40 f-c. The subject 
of the sensitivity of the dissector will be 
discussed later. 
The recommended operating voltage of 

the electron multiplier is between 100 and 
en volts per stage. The gain per stage is 
of the order of 3.4 at the higher potential, 
and the overall gain is approximately 
1,000,000, so that the output current is of 
the order of 0.1 milliamperes for those 
regions of the optical surface having f-c 
illumination. Calculations for other il-
luminations and sizes of apert tires can be 
made as indicated in the discussion on 
sensitivity in the next section. The gain 
per stage of the multiplier is proportional 
approximately to the square root of the 
int ra-stage potential. 
The image dissector can be used for 

direct pickup, providing that a high-
quality projection lens is used ; but only in 
eases where the studio illumination is rela-
tively high; that is, of the order of 3,000 
foot-candles or greater. The lens should be 
f ' 2.3, having a back focal length of 9.25 
ins. (in the case of a 10-in, dissector) and 
an aperture approximately 4 ins. in diam-
eter. Due to the wide angle of this lens, 
reflected images from the wall coating can 
produce an optic& shading which is 
bothersome. For this reason, the dissector 
walls are sandblasted to reduce reflections. 
The recommended application for the 

dissector, however, is with a still projector 
or a motion picture projector, in which 
case an image approximately 1.2 by 1.6 
ins, is projected onto the cathode directly. 
The average illumination level should be 
approximately Leo foot-candles, to ob-
tain a signal relatively free from noise, 
with a 13-mil aperture. If infrared filters 
are not used, the average ilhunination 
necessary, with a 2,870° K source, is in the 
neighborhood of 120 foot-candles to ob-
tain good pictures with the 40-mil tube, 
using a red-sensitive surface. 

(3.2) Sensitivity of Dissector: In Fig. 34, 
assume that there is a uniform distribu-
tion of light on the cathode of a dissector, 
so that the illumination is 

f (t) = L (lumens ft.') (7) 

Let 'AI be the linear magnification be-
tween the extended electron-image ar-
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Men of vision choose . . . THE VEE-D-X! 

MEASURE THESE IMPORTANT FEATURES 

with your TELEVISION YARDSTICK! 

1. RECEPTION AT TWICE THE PRESENT RANGE 
High front-to-back ratio, designed for max-
mum attenuation attenuation of all signals in other than 
the desired directions. 

2., LOW IMPEDENCE — 
Gives you minimum transmission-line losses. 
Where man-made static interference calls for 
co-axial cable — proper impedence-matching 
is easy with the VEE-D-X antenna. 

3. "Q" OR MATCHING SECTION — 
gives you convenient method of matching im-
pedences of transmission lines to antenna. 

RESONATES FOR HIGHER GAIN — 
at any given frequency with only slightest 
reduction of band-width. 

FM FOR TROPICS & MOUNTAINS 
(CONTINUED FROM PAGE so) 

FM Network Operation * The map presented 
in Fig. 2 shows in graphic form the method 
by which Atlantic City FM station 
WBAB-FM receives and rebroadcasts 
programs from W2XMN-W2XEA, at 
Alpine, New Jersey. 
W2XEA operates on a frequency of 

92.1 me. with a power of approximately 
10 kw. W2X1IN operates simultaneously 
in a frequency of 44.1 me. with a power of 
approximately 30 kw. In each case, an 
antenna array with several units is used 
to increase the radiation in the horizontal 
plane. The approximate range of the sta-
tions at rural or small town receiving 
locations, using outside antennas, is about 
90 miles ( 145 kilometers). Although the 
coverage area is shown as circular, there 
are minor differences in range in different 
directions, due to several factors. 
At the Seaview Country Club, 7 miles 

(11 kilometers) (listant from Atlantic 
City, a special receiving antenna has been 
installed on a tower 120 ft. (37 meters) 
high. As the ground elevation is 40 ft. 
(12 meters), the antenna is approximately 
160 ft. (49 meters) above sea level. A 
receiver which takes full advantage of 
the ability of FM to suppress noise and 
interference is used. It is capable of 
operating on low signal strengths, if nec-
essary. The output of the receiving set is 
connected to a wire circuit which carries 
the program to the WI3AB-FM trans-
mitter. This wire circuit, which is capable 
of carrying audio frequencies up to 16,000 
I cycles, is connected to the input of the 
FM transmitter, thereby making it possi-
ble to rebroadcast programs as received 
from Alpine. WBAB-FM uses a 1-kw. 
transmitter, with an antenna height of 
approximately 200 ft. (61 meters). The 
range of this station is about 45 miles 
(72 kilometers) for normal receiving sets. 
This range is the same day and night. 
The airline distance from Alpine to 

Atlantic City is 116 miles ( 186 kilometers). 
The distance from Alpine to the special 
receiving installation is 110 miles (177 
kilometers). The balance of the distance 
to WBAB-FM's transmitter is covered by 
the short wire circuit. 
An additional FM radio link, not shown 

on the map, is employed for the special 
demonstration over the route shown in 
Fig. 2. The program originates at Yonkers, 
N. Y., across the Hudson River from Al-
pine. The program is carried over a low-
power FM radio circuit from the Yonkers 
station W2XCR to Alpine on a frequency 
of 158 me. 

Alpine-to-Atlantic City Profile * Fig. 3 shows 
the extent of radio transmission beyond 
true line-of-sight ut ilized in direct recep-
tion of W2NEA-\\.2 X at Atlantic 
City. The center of t ht transmitting array 
at Alpine is 350 ft. ( 107 meters) above 

(CONCLUDED ON PAGE 61) 
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Vertical Pattern of Workshop "Tower" Antenna — single section. 
Actual measurements in power at 101 mc. 

The WORKSHOP FM "TOWER" 
A New Type of 

FM TRANSMITTING ANTENNA 
Incorporates design and structural features 

unique in the field of broadcasting 

The new Workshop FM •*Tower" Antenna is the ultimate in clean-cut design 
and performance. Complicated feed systems coupled with elaborate mechanical 
structures — costly, inefficient, troublesome — have been eliminated. 

FEATURES 

THE SINGLE SELF-SUPPORTING TOWER STRUCTLRE IS THE ANTENNA! 
No protruding elements to increase wind and ice load. 

INSTALLATION PROBLEMS CUT TO A MINIMUM. 

Complete section easily handled by two men 

TOTAL WEIGHT — 183 lbs. 
This allows use of lighter and less expensive supporting structures 

150' 140: 120' 100 80' 60' 40' 3 

HIGHEST GAIN PER ANTENNA HEIGHT. 
Equal or superior in gaie to a 3- bay V2 wave spaced array of conventional types. 

MECHANICALLY STRONG. 
Four strong aluminum alloy channels rigidly mounted to reinforced circular end castings. 

SECTIONS CAN BE STACKED FOR ADDITIONAL GAIN. 
For higher gain Model FMT I can be stacked on heavier lower sections— available soon. 

NO DE-ICING EQUIPMENT NECESSARY. 
High voltage points separated by a 15" gap. Icinci effects negligible. 

LESS WINDLOAD AND WEIGHT THAN ANY OTHER ANTENNA OF COMPARABLE GAIN. 

LOW MAINTENANCE COST. 
Simplicity of construction assures a minimum of maintenance. 

HORIZONTALLY POLARIZED. 
Uses a new "wave- guide" principle of radiation (patent pending). Two short wave-guide sections 

arranged and fed at 90 degrees. 

ABSOLUTELY NON- DIRECTIONAL. 
The azimuth pattern is circular to better than 

a ratio of 1.1 to 1 in power. 

LOW STANDING WAVE RATIO AT YOUR 

FREQUENCY. 
Antennas ore pretuned at the factory. Accu-
rate standing wave ratio carefully meas-

ured on each antenna before shipping. Com-
plete data supplied. 

EYE APPEAL. 
The neat streamlined appearance of the new 

Workshop "Tower" Antenna adds to the 
beauty of any building or tower rather than 
detracting from it. 

PROVIDES A MOUNTING FOR A STANDARD 

300mm BEACON. 

11414. 
ANTENNA LOAD DATA 

"" R.. ';w': 3°° """ c, , "" 400 

HEIGHT H, If 

eer.4yr H. G. 

DAMETER C 111%. 

BENDiNG MOMENT AT TOP or SUPPORTING 
STRUCTURE moments.nc.vde 300 fn., tmocon 

so' Sc 0 2,0.0 

WEIGNT w exce,ct Of bfflon 183 188 

THE WORKSHOP ASSOCIATES 

66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 

INCORPORATED 

Specialists in High-Frequency Antennas 
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liase Nuts ordered you Alden 

Four Inch Facsimile Recorder? 

Now N100.00 

The Ii len Four Inch Itegiorder is jigged angl listureel for 
preproduction runs — orders are being accepted for production. 
Broadcasters who are not content with just theory are using 
this recorder for home use tests. 

Ilere are some of the things you can do with 
the Alden Four Inch Facsimile Recorder — 

You can use this recorder with the inexpensive sets even when 
operating  ler marginal reception conditions. Such sets con-
nect to amplifier supplied in our complete home recording pack-
age with the recorder I ed in either a chairside cabinet or 
night table. 

%gain. -Alden Four- recorder with its built-in rectifier mas he 
operated directly from sets having a 3 watt output. 

The low frequency requirements of this four inch recorder mak, 
possible experimental multiple operation of facsimile and sound 
simultaneously midi more than 10,000 es eles of the frequenc 
spectrum left for sound. Note this gis i- higher frequencies on 
the spect  for sound than used for simultaneous television 
and sound broadcasting. 

The sanie loss frequency requirements make possible the simul-
taneous transmission and reception of broadcasts to bulletin 
size or four inch recorders by phone line and radio separatels 
or in combination. 

Manufacturers indorse the Alden Four Inch Recorder because 
of small cubic space. and its low power consumption makes it 
particularly adaptable to mobile use and operation from rural 
lighting units. 

Free descriptive literature sent on request — or send one dollar 
to he placed on our SPECLAI. MAILING LIST to receive 
timels facsimile releases. This includes a 20-page booklet just 
off time press discussing dual operation. multiplexing. hook-ups 
to existing sets. standargls. lion facsimile broadcasting operates. 
arid ansnering many other pertinent questions. 

le110111 -CTS II E 40M 115_% 

117 North Main Street Brockton 64, Mass. 
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CABLES AND CONNECTORS L1 

Efficient Connecting Links 

for Electrons ot Work . • • 
Write today on your business letterhead tor 
your tree copy ol the new D-I catalog. 
Amphenol will ..., you well as a depend-
able source al eupply. Catalog Dl in to. 
day's guide For the engineer and purchasing 
agent in the selection ol highest quality 
cables and connectoes. 

Amphenol radio frequency cables, connectors and 

cable assemblies assure lasting, low-loss continuity 
on highly critical circuits. 

Available—from stock—to makers of electronic equip-
ment and to amateurs, they are produced in several 

types. Each is designed to meet the requirements in a 
specific field of application. 

To simplify your selection, the new Amphenol D-1 
Catalog of radio frequency cables, connectors and 

cable assemblies includes decibel loss and power 

rating data of all cables Functional illustrations and 

tabular matter quickly show which connector is 

needed for each cable. Installation dimensions are 

shown, as are instructions for the proper assembly of 

cables to connectors. Included is a cross-index of 

army-navy and Amphenol type designation number 

AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue, Ch..ogo 50. III nois 

COAXIAL CABLES AND CONNECTORS • INDUSTRIAL CONNECTORS, FITTINGS AND 

CONDUIT • ANTENNAS • RADIO COMPONENTS • PLASTICS FOR ELECTRONICS 

AND TELEVISII IN 



FOR HIGH FIDELITY 
AT LOW COST! 

-the UNIVERSITY 
TWEETER 

RESPONSE 17:0CuC:NNcE,SCe,ct,p0...,,r. 

1000 0` 

DUAL 
TWEETER UNIT 

The reproduction of music and voice 
with breath-taking realism, is now 
possible with the new UNIVERSITY 
Dual Tweeter. Used in conjunction 
with any standard 12" cone speaker 
in FM and AM radio equipment and 
wide range phonograph amplifiers, it 
adds the brilliant "highs" so fre-
quently carried through all stages of 
amplification, only to be lost in the 
bottleneck of a single unit repro-
ducer. Frequency response is 2,000 
to 15,000 cycles. The die-cast dual 
horn design offers wider dispersion 
angle than the conventional single 
cellular horn—horizontal distribution 
is 100°, vertical distribution 50°. A 
high pass filter with auxiliary high 
frequency volume control, permits 
easy connection by merely attaching 
two wires to the existing speaker. 
Compact dimensions require a 
mounting space only 23/4" high x 91/2 " 
wide. Power handling capacity of the 
dual unit is 16 watts. Fcr complete 
information write today to UNI-
VERSITY LOUDSPEAKERS, INC. 
225 Varick St., New York 14, N . Y. 

CABINET MOCEL CONTAINS 
DUAL TWEETER UNIT 

SINGLE UNIT 
TWEETER 

ONLY 23/4 " 

DIAMETER 

CLUSTERED TWEETERS 
FOR WIDE VERTICAL AND 
HORIZONTAL DISPERSION 

FM FOR TROPICS & MOUNTAINS 
(CONTINUED FROM PAGE 58) 

ground level, or 8.50 ft. ( 259 meters) ate 
sea level. The receiving antenna ; it 
t'w Seaview Country Club is 120 ft. r:r, 
meters) above ground level. or 160 ft. 
(4!) meters) above sea level. The (listain, 
bet ween the two points is 110 miles , 
ki 'meters). 
The distance to the horizon from Alpiiit 

is only 37 miles (59 kilometers). Thrre-
fort% the distance from Alpine to the At-
botic City receiving location is 3 film-
line-of-sight. A projection of the linc-ol 

ht front the Alpine transmitting an 
tetina shows that the receiving antenna at 
the Seaview Country Club is actually 
7,400 ft. (2,2,60 meters) below line-of-
sight. 
The extent to which reception is pos-

sible at distances considerably beyondl 
line-of-sight over comparatively level ter-
min is indicated in Fig. 3. Field intensity 
measurements show the same to be true in 
hilly and mountainous country. FM sig-
nals pan be received behind hills and 
I ountains. This is proved by measure 
melds made on a 1-kw. FM. transmitter 
iII Washington, I). C. The antenna is 400 
ft. ( 122 meters) above ground and 800 ft. 
r 244 meters) above sea level. Approxi-
mately 72 miles ( 116 kilometers) to the 
'5 (' St, the ground elevation rises to a 
height of 3,800 ft. ( 1,160 meters). At 5 
utiles (8 kilometers) beyond this point, 
the elevation drops to 1,700 ft. (5191 
meters). There, 5 tuiles (8 kilometers) 
beyond the mountain and 77 miles ( 124 
kilometers) from Washington, the signal 
intensity is such as to give good reception 
in rural and small town receiving locations 
without outside antennas. 

WHAT'S NEW THIS MONTH 
(CONTINUED FROM PAGE 4) 

sounded better tonight.- or ' Perhaps the 
microphone was set differently. I thought 
he sounded better last week.- The Don-
key Serenade and Pop Goes the Veasel 
• elicited gleeful praise. Complaints that 
the announcer shouts at the microphone 
; have been consistent. In the beginning of 
I the series, it was possible to hear occa-
sional coughs from the audience. Rather 
t han being objectionable. they sounded so 
real that they scented natural. The micro-
phone over the audience must have been 
moved, because we haven't heard any 
coughing lately. 

No . t M program can hold the undivided 
attention of its listeners for an hour. Nor 
call it inspire the critical attitude of a con-
cert goer, as FM does. This brings us back 
to the opening remark about a new de-
n!and for high-fidelity transmission awl 
reproduetion. The more accurately the 
reception reproduces. the original studio 
program, the more keen the listeners' 
critical faculties become. 

(CONCLUDED ON PAGE 62) 
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A BASIC Improvement 
in Sound Reproduction 

KLIPSCH 
SPEAKER SYSTEM 
The ideal speaker for FM Reception and 

Station Monitoring, with 

FREQUENCY RANGE 

30 to 15,000 cycles 

PERFORMANCE equivalent 

to conventionally designed 

speakers 8 to 16 times as 

bulky 

INDISPENSABLE FOR 
Broadcast Station Monitoring 

High Fidelity Radio-Phonographs 

Electronic Musical Instruments 

(Organs etc.) 

High Quality Sound Reinforcement 

Systems 

Wired Music Installations 

Research, Test Work, Demonstrations of 

Wide Range Reproduction 

The KLIPSCH Speaker System design utilizes the 

corner of a room as an integral part of the acoustic 

system, the walls and floor being in effect an e.-

tension of the low frequency horn 

• FUNDAMENTAL TONES down to 
30 cycles per second. 

• CLEAN RESPONSE throughout the 
range of hearing. 

• LOW DISTORTION and intermodu-
lotion at all frequencies. 

• PERFECT DISPERSION of middle 
and high frequencies throughout the entire room. 

• HIGH EFFICIENCY: Because of the 
horn loading, acoustic output for a given input 
power is several times that of conventional 
speakers. 

• NON—RESONANT: BASS TONES 
ARE REPRODUCED — not generated 
by the speaker. Instruments of low pitch are 
clearly recognized one hears the original tore 
— not one created by the loudspeaker. 

WRITE FOR FULL PARTICULARS TO 

BROCINER ELECTRONICS LABORATORY 

1546 SECOND AVENUE, URA 28, N REgent 1-6184 



WHAT'S NEW THIS MONTH 

Xivivt, haA_ 
clem_ EL again,! 
F-M SIMPLIFIED 

by Milton S. Kiver 
Registered Professional Engineer 

An Amazingly Simple Approach that Lift. 
Frequency Modulation Radio out of the 

Fog' 

With the same clarity of 
explanation and interest-
provoking style that won 
high places for his other 
works — ”IJ.H.F. Simpli-
fied" and "Television Sim-
plified" — Mr. Kiver takes 
F-M apart, puts it back to-
gether again, and makes it 
work in your mind. He 
throws light in the dark 
corners of doubt concern-
ing principle, apparatus 
and characteristics. You get 
complete procedures for 
aligning receivers — full ac-
counts of tuners—and all the 
other information needed 
for installation, operation 
and servicing. You'll wel-
come the wealth of inform-
ation — the absence of 
mathematical detail. 

Hundreds of Illustrations 
Simplified Diagrams — Charts and 

Tables of Data! 
Graphic examples of every step and 
phase that lead to complete mastery 
of this increasingly important subject 
are included. Nothing is omitted that 
would help the reader apply his 
knowledge in practical work without 
further study. 
Readers treasure this book, because 
it is quick to grasp — easy to under-
stand and remember. There are no 
loose ends that leave you dangling — 
it is wrapped up in one 352-page 
package — concise, compact, com-
plete, and crystal clear! 

No Radio Library 
Is Up- To-Date Without 

F-M SIMPLIFIED 
For Free Examination of this Great 
New Book Mail the Coupon Below 

 -MAIL THIS COUPON  

D VAN NOSTRAND COMPANY. Inc. 
250 Fourth Avenue. N. Y. 3. N. Y. 

Please send me a copy of -F-M SIMPLI-
FIED.- After 10 days I will either return the 
book or send you $6.00 plus few cents 
postage. (If you send $ 6.00 with this cou-
pon we will pay th• postage, same return 
privilege guaranteed.) 

Nome  

Address  

City Zone State  
-S.•pi 1947 

(CONTINUED FROM PAGE 61) 

Apparently, people have developed a 
mental defense against the limited and 
distorted quality of AM. That must llave 
the effect of dosing an auditory gate part 
way, just as they squint to protect their 
eyes against the sun. If that is so, it would 
explain why people talk, or play cards, or 
read while they listen to AM, or even dur-
ing the reception of low-fidelity recordings 
on FM. But live talent coming through on 
FM demands undivided attention. And 
gets it! 

That's not all there is to this aspect of 
FM. Next, we shall hear listeners say: "I 
don't like station — — — — as well as 
— —. Their programs lack some-
thing. They seem to be dull and lifeless." 
The difference will be due to the audio 

systems, or to the skill of the program 
directors and their staffs, or both. 
We have heard broadcasters say: 

"What's the use of using live talent and 
15,000-cycle quality at the station when so 
many of the receivers won't reproduce 
more than 8.000 or 10,000 cycles, at the 
outside?" 

Well, we shan't attempt a technical 
reply to that question, but here is an 
answer from actual listening experience: 

While we were at the FCC's demonstra-
tion of FM for the International Telecom-
munications conference, several friends 
were listening at our home in Great Bar-
rington. Our FM receiver is a very good 
model, but the audio response probably 
cuts off around 10,000 cycles. 
The first part of the transmission came 

over the Continental Network's 8,000-
cycle line. The second part was a live tal-
ent program originating at Yonkers and 
beamed to Alpine on a 15,000-cycle relay 
transmitter. 
You might expect that there would 

have been very little difference in the tone 
quality on such a receiver. But you'd be 
wrong! On our return to Great Barring-
ton, we checked with our friends. " What 
was the difference," they wanted to know, 
"between the first and second parts of 
that program?" 
Being cautious, we asked: " Was there 

much difference?" 
They said there was a decided differ-

ence. In fact, " We could distinguish so 
much more clearly between the different 
instruments. And the sound effects! Why. 
they were amazing!" 
There you have the difference between 

8,000 cycles and 15,000 cycles reproduced 
on a 10,000-cycle receiver. The technical 
reasons aren't important. What counts is 
the effect of the difference on the radio 
audience. Certainly, everyone will agree 
that broadcasting that commands the lis-
teners' undivided attention is worth more 
to sponsors than programs that are heard 
as a background for conversation, playing 
cards, reading, or just getting off to sleep. 

— Milton B. Sleeper 

COIL KITS for FM 
and TELEVISION 

de, 

e 
COMPLETE KITS CONSIST OF 
FM DISCRIMINATOR AND 3 FM 

I.F. COILS 
Discriminators in Standard Sizes (tW' 
square by 3" long) and Midget Sizes ()-" 
square by I Fi" 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 
stability and wave shape. Standard Sizes 
for high quality consoles. Midget Sizes for 
exceptionally small FM outfits and in-
expensive designs. 

Send for latest Catalog of Stan-
wyck High Quality Component. 

STANWYCK WINDING CO. 
1/4 2-106 South Landers St., Newbur 9h, N. Yi tif 

ZOPHAR 
WAXES 

COMPOUNDS 
and 

EMULSIONS 

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, INC. 
FOUNDED 1846 

122- 26th ST., BROOKLYN, N. Y. 
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SIMPLIFIED LAYOUT AND SCHEMATIC OF THE Q-ME TEA 

THE BASIC METHOD OF MEASUREMENT EMPLOYED IN VIE 160- A 0- METER 
An R.F. oscillator ( E) supplies a heavy current ( I) to a low resistance load ( R), which is 
accurately known. The calibrated voltage across the load resistance ( R) is coupled to a 
series circuit consisting of the inductance under test Wand a calibrated variableair capoc 
i tor ( Co) having a vernier section (CI). When this series cirait is tuned to resonance by 
means of capacitor (Co-h- C1), the " 0" of ( L) is indicated directly by the V.T. Voltmeter (V). 
Variations of this method are used to measure inductance, capacitance and resistance. 
Oscillator Frequency Range:50 kc. to 75 mc. In 11 ranges. Oscillator Frequency Accuracy, 

1%, 50 kc.-50 mc. 0-Measurement Ronge: Directly calibrafrd in 0, 20-250. 
Multiplier extends 0 range to 625. Capacitance Range: Main section ( C ) 30-450 mint. 
Vernier section (COI- 3 mmf, zero, —3 mmf. 

BOONTON7 RADIO 
1300111'011•N•J• 

DESIGNERS AND 
MANUFACTURERS OF 

THE Q MEIER 

OX CHECKER 

FREQUENCY 
MODULATED 

SIGNAL GENERATOR 

BEAT FREQUENCY 
GENERATOR 

AND OTHER 
DIRECT READING 

TEST INSTRUMENTS 

WANTED 
ONE of the leading manufac-

turers of mobile equipment 

and FM broadcast transmitters 

seeks representatives to handle 

sales, installation, and mainte-

nance in certain territories now 

open. 

Consideration will be given to 

outstanding parts jobbers or serv-

ice organizations experienced in 

handling transmitting equipment. 

This is a once- in-a-lifetime oppor-

tunity to establish a permanent 

and profitable connection in the 

fastest-growing section of the 

radio industry. 

For information on available 

territory and commissions, write 

at once, giving details of qualifi-

cations and area now covered. 

BOX 11 

FM AND TELEVISION 

Great Barrington, Mass. 

H17 CRYSTAL FOR 

AIRLINES AND VHF EQUIPMENT 

Especially designed for all types of airline and 
VHF equipment, the H17 " Stabilized .' Crystal 
is rendering outstanding performance in this 
equipment. Pin spacing permits two units to 
`)e mounted in loctal socket. 
When developing new equipment, write JK 

for pre-production samples. Just. addremt the 
Specification Department. 

Write For Illustrated Folder 

The JAMES KNIGHTS CO. 
SANDWICH, ILLINOIS 
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ELECTRONIC 

EQUIPMENT 

BARGAINS 

JOBBERS 

WHOLESALERS 

MANUFACTURERS 

Large inventories of valuable electronic tubes, 
devices and equipment are being offered by the 

WAA Approved Distributors listed herewith 
for your convenience. Alert commercial buyers 
are taking advantage of this big bargain oppor-
tunity. Why not fill your present and future re-
quirements from these available stocks. Act 
now—while inventories still permit wide se-

lection. 

Purchase of this surplus equipment has been 
greatly simplified. The Approved Distributors 
appointed by WAA were selected on a basis of 
their technical background and their ability to 
serve you intelligently and efficiently. Write, 

phone or visit your nearest Approved Distribu-

tor for information concerning inventories, 
prices and delivery arrangements. You'll find 
you can "Save with Surplus." 

ti 

I OS ANGELES. CAI IF. 
Cole Instrument Co. 

1320 S. Grand kr. 
Hoffman Radio Corp. 
3/61 S. Hi11St. 

NEWARK, N. J. 
National Union Radio Corp. 
51 Sta le St. 

Standard Arcturus Corp. 
99 Sussex Ave. 

Tong- Sol Lamp Works, Inc. 
95-81h Ave. 

NEW ORLEANS. LA, 
Southern Electronic Co. 
512 SI. Charles St. 

NEW YORK, N. Y. 
Cafe Industries, Inc. 

1269 Atlantic Ave.. 
Electronic Corp 01 America 
353 W. 18th St. 

Emerson Radio á Phonograph Corp. 
16-911, Ave. 

General Electronics, hit 
POSTON, MASS. 1819 Broadway 
Automatic Radio Mfg. Co., Inc. Hammailund Mtg. Co., Inc. 

122 Brookline Ave. 160 W 34th St. 
Technical Apparatus Co. Jobanns & Keegan Co , Inc. 

165 Washington St. 62 Pear 151. 

BUCHANAN, MICH. Newark Elect, it Co , 
Electro-Voice. Int. 212 W. 55th St. 

Carroll & Cecil Sts. Smith Meeker Engineering Co. 

CANTON, MASS. 126 Barclay St. 
Tube Deutschmann Corp. NOREEN K. VA. 
863 Washington St. Radio Parts Distributing Co. 

CHICAGO, ILL. 128 W. Olney Road 
American Condenser Co. ROCHESTER, N. Y. 
1110 N. Ravenswood Ave. W. A H Aviation Corp, 

Belmont Radio Corp Municipal Airport 
3633 S. Racine Ave. SALEM. MASS 

EMPORIUM, PENNA. Hytion Radio & Election', v Corp. 
Sylvania Electric Eioducts, Inc. /6 LaFayette St. 

DORT WAYNE, IND. SCHENECTADY. N. Y. 
Essex Wire Corp. General Electric Co. 

1601 Wall St Bldg. 261, 1 River Road 

HOUSTON, TEXAS WASECA. MINN. 
Navigation Instrument Co., Inc. F F . Johnson Co. 

P. O. Box 7001. Heights Station 206 2nd Ave.. S. W. 

OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL 

WAR ASSETS ADMINISTRATION 

Offices located at: Atlanta • EIrmingham • Boston Charlotte • Chicago 

Dallas • Denver • Detroit • Fort Worth • Helena • Houston • Jacksonville • Kansas City, Mo. 

Los Angeles • Louisville • Minneapolis • Nashville • New Orleans • New York • Omaha 

Portland, Ore. • Richmond • St. Louis • Salt lake City • San Antonio • San Francisco • Seattle 

121 

um. • 
Www clat A 

4i PI' 
• Cincinnati • Cleveland 

• Little Rock 

• Philadelphia 

• Spokane • Tulsa 
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BROWNING FM TUNER WITH SELF-

CONTAINED POWER SUPPLY, TO OPERATE 

ANY HIGH-FIDELITY AMPLIFIER AND SPEAKER 

OR AN EXISTING AM RECEIVER 

Amazing Performance— Low Cost— Highest PIC Ratio::' in this 

BROWNING Model RV-10 FM Tuner 
REPRESENTS the Performance-to- Cost ratio, /  the factor of merit which counrs with Par-

ticular Customers. Spelled backwards, it stands for 

Critical People. 

Either way, they want the extra value built into the 

BROWNING RV- 10 Tuner, the tuner that delivers 

genuine FM reception— the high- quality kind, free of 

interference, static, and fading. 

The BROWNING RV- 10 is extremely sensit've on 

long-distance FM reception. It has a 2- stage cascade 

limiter and discriminator to assure 1) the effective 

suppression of static and fading, and 2) the capture-

effect protection against co-channe; interference that 

will become increasingly necessary as more FM 

stations come on the air. 

Yes, we could reduce the price by eliminating those 

features, but such a tuner would no' give what the 

public expects of FM reception, and it couldn't be sold 

as a genuine Armstrong type of circuit 

When you are selling custom FM installat.ons or 

tuners to operate with existing AM sets, Critical People 

and Particular Customers will prefer the greceer value 

(the higher P C ratio) of the BROWNING RA- 10 as 

compared to ary other tuner on the market. Here are 

the condensed specificatiors: 

TUNING: Full FM broadcast band, 88 to 108 mc. 

TUBES: Three type 6AU6, one 7F8, two 6SJ7, one 
6116, plus one type 80 rectifier and 6U5 or 6E5 
tuning eye. 

SENSITIVITY: Tuned RF stage gives extra sensitivity 
and reduces image interference, with full limiting 
action oi signals of less than 10 microvolts. This is a 
conservative rating. 

IF AMPLIFIER: A two-stage IF amplifier is provided. 

NOISE LIMITqNG: Two-stage cascade noise limiter. 

PHONO-FM SWITCH: Front panel switch permits 
bout transfer from FM to phonograph. 

POWER SUPPLY: Self-contained power supply for 
all tubes in the tuner. 

OUTPUT: High-impedance output for any type of 
high-fidelity amplifier. 

Before you buy any FM tuner, check the P 
ratio of the BROWNING RV- 10. For addi-
tional technical details, price, and delivery, 
see your parts jobber or write: 

BROWNING LABORATORIES, Inc. 
750 Main Street, Winchester, Massachusetts 

In Canada: Measurement Engineering, Ltd., 61 Duke Street, Toronto, Ontario 
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LONG AGO, it became apparent that the mastery of any 

given radio problem is not necessarily an end in itself. 

This is sharply pointed up by a brief review of the evolu-

tion of the REL Dual-Channel FM Modulator. 

The early FM Modulators built by REL, according to the 

principles set forth by Dr. E. H. Armstrong, showed a very marked 

improvement over any other known method of radio signalling. Even 

then, it was evident that the quieting of the radio frequency path and the 

potential increase in the useful audio range and fidelity would obsolete 

existing audio terminal apparatus, both originating and reproducing. 

That was twelve years ago. Through the intervening years, while the 

improvement of our Modulator has gone ahead steadily, in many cases 

audio techniques have lagged sadly behind. What was once merely 

evident has now assumed the proportions of a very serious problem, for 

it is almost universally a fact that the wide-band system of FM broadcast-

ing is far ahead of audio techniques and apparatus which are needed to 

utilize its capabilities fully. 

REL has gone to great lengths to help alleviate this need. We have en-

gineered and are producing terminal equipments which make possible 

the full realization of the advantages of FM broadcast service. 

Now we look to new horizons: Some time ago, we launched a program 

which we have called FM Network Systems Engineering. This project 

led to the design and manufacture of an entirely new line of REL FM 

Relay equipment. By the use of this apparatus, it is now possible for FM 

broadcasters to select programs from many sources, and make them 

available to their own audiences. 

For the finest in FM engineering, continue to look to REL for Reliable 

Engineering Leadership. 

RADIO ENGINEERING LABORATORIES, INC. 

35-54 36TH STREET, LONG ISLAND CITY 1, N. Y. 




