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Vecseceae 
Break is Fast 

and Clean... 

.. ,' 
Mallory Vibrators 

Give Peak Performance ! 
Fast, clean break of contacts minimizes arcing and pitting. It teams up with gentle 
contact impact for less wear, and high contact pressure for low resistance-to 
produce a combination of features attainable only with the patented, tuned 
mechanism in Mallory Vibrators. That's the secret of their peak performance. 

Mallory Vibrators are a result of Mallory's unique facilities in electronics, electro- 
chemistry and metallurgy. The perfect tuning is accomplished by an exclusive 
design and individual adjustment by skilled technicians. The contacts are made 
by Mallory's Contact Division, among the largest in the world. They possess an 
unusual "self-cleaning" action which prevents oxidation in service. 

That's why more Mallory Vibrators are used in original equipment than all other 
makes combined. When you use Mallory Vibrators for replacement you can be 
sure of long life, dependable starting and high output efficiency. See your Mallory 
distributor now! 

More Mallory Vibrators Are Used in Original Equipment Than All Other Makes Combined. 

MA="oRYIlir-9" 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U.S. Par. Off. 

PROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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S. Super Selling Aids 

No other battery line offers you all five of 
these important selling advantages. That's 
why RCA is the one brand holding first 
place in the profit picture. 

Backed by "the greatest name in radio," 
RCA Batteries enjoy unparalleled consumer 
acceptance ... and RCA Batteries give you a 
clear selling field because they're distributed 
primarily to the radio trade. 

Starting now - push RCA Batteries and 
watch your business grow! 

See your RCA Battery Distributor 
for fast, reliable service. 

Radio Corporation 
of America 

MADE IN l; S A 

beriofreé7;x74./ 
RADIO CORPORATION of AMERICA 
RADIO BATTERIES HARRISON. N. J. 
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EDITORIAL 
by s. R. COWAN 

Battery Sets & Batteries MUST Be 

Made 
Torrential rains, hurricane winds, and an 

extremely heavy snowfall plagued most of 
the key cities in the Eastern part of the 
nation late last November. Consequently 
millions of homes were, for varying periods, 
completely isolated and without means of 
communication as telephone and power 
lines failed. 

Several major broadcast stations became 
silent, some because of toppled radiators, 
others due to loss of power. Many news- 
papers were not published; and some that 
were could not be delivered. For modern 
times it was a period of unparalleled void 
in news dissemination. To many millions 
of people only three means of communica- 
tions were open: 1) radio on amateur fre- 
quencies; 2) radio via sets in autos, and; 
3) radio via battery operation (from the 
BC stations still operating). 

We, meaning all of us, - politicians, 
the military services, radio manufacturers, 
dealers and just ordinary taxpayers - must 
without fail take heed and learn a lesson 
from the emergency conditions that pre- 
vailed. And we must accordingly act to 
eliminate our short -comings should another 
emergency arise. For example, we should 
have learned that from now on every home 
in our country must have in it at all times 
at least one battery operated radio receiver 
that is always in operable condition. 

Had an A -Bomb struck our key cities 
instead of the November storms the death 
toll would have geen greater. But there 
would not have been a greater stoppage 
of communications. Radio stations learned 
their lesson. They, who had none, have 
purchased gas -powered emergency auxiliary 
power supplies, so power line failure won't 
completely incapacitate them again. Now 
its the public's duty to provide for itself 
radios that need not depend solely upon 
utilities to be operable. 

So, regardless of any curtailments that may 
become necessary, even because of a Presi- 
dential declaration of national emergency, 
the fact remains that battery operated re- 
ceivers must be made in sufficient quantities 
so that every home not having one now can 
obtain one - and furthermore, there must 
be made available a steady supply of bat- 
teries to keep these sets in usable condition. 
If you agree with this contention do some- 
thing about it! - Tell your customers and 
urge them to write to General Harrison .. 
suggesting that he too recognize the serious- 
ness of the situation, and act accordingly. 

. TV and the FCC 

Some educational institutions are asking. 

at Washington, that the Federal Communi- 
cations Committee reserve at least one 
V.H.F. channel in every metropolitan cen- 
ter for non-commercial educational use of 

television. To this we heartly subscribe. 
we also urge FCC to hurry up with the 
"green light" on stations having TV CP 
applications pending. 

Sanford R. Cowan 
EDITOR á PUBLISHER 

Samuel L. Marshall 
MANAGING EDITOR 

COWAN PUBLISHING CORP. 
342 MADISON AVENUE 

NEW YORK 17, N. Y. 

VOL. 1 JANUARY, 1951 

Editorial 2 

Trade Flashes 4 
Sync Pulses, by San D'Arcy 12 

How De -Coupling Networks Operate by J. Jacobson 14 

A practical application is used to explain de -coupling networks. 

The CBS Field Sequential Color System, Part I, by Edward M. Noll 17 

An analysis of the theory and operation of the CBS 
Color System. 

The CK 703 Crystal Triode, by Rufus P. Turner .... 20 

Description and applications of a new transistor. 
UHF Television Converters, by Allan Lytel 21 

Description of various experimental systems being used for con- 
verting TV receivers to accomodate TV transmissions in the 
u -h -f bands. 

Front Ends, Part 7, by Samuel L. Marshall 24 
Repair techniques are discussed in this installment. 

Selling 3 -Speed Record Players, by W. S. Hartford 27 
Valuable information on how the Service Dealer can add to his 
income by selling 3 -speed record players. 

Chart of Radio Symbols and Their Meanings 28 

Improving TV Booster Performance in Fringe Areas, 
by Ransom Beers 30 

A "meaty" article on how to get the most out of boosters. 

Television Prospects for 1951, by Dr. Allen B. DuMont 32 

Book Reviews 32 

A New Cathode Ray Tube Tester, by J. Peikon 33 

Describing a new instrument for testing cathode ray tubes. 
Shop Notes 36 

Philco- Care of optical system. Stromberg -Carlson- The console 
coupler. Stromberg -Carlson- Excessive hum 1220-T AM chassis 
used in TV -I2 combinations. Stromberg -Carlson Model TC19 
receivers- Focus coil position. Westinghouse Models H-217 and 
H-226- Picture width. 

New Products 38 

SANFORD L. CAHN, Advertising Director HARRY N. REIZES, Advertising Manager 
BRANCHES: H. A. METZGER, 230 S. Wells S+., Chicago, III., WEbster 9-2666 

A. H. ELSNER, 560 S. San Pedro St., Los Angeles 13, Cal., Michigan 4352 
RADIO -TELEVISION SERVICE DEALER is published Monthly by Cowan Pub. Corp.. 342 Madi- 
son Ave., N. Y. 17, N. Y. Subscription price: $2 per year in the United elates. U. S. Pons: & 
Canada: elsewhere $3. Single copies: 26e. Reentered as second clams matter Sept. 25, ltóp at the 
Post Office at New York, N.Y. under the Act of Mar. 3, 1879. Copyright 1961 Cowan Pub. Corp. 

2 RADIO -TELEVISION SERVICE DEALER JANUARY, 1951 



elmeitte4- 
THE DB 400 

LIST $3250 
IN BLONDE FLNISH AT $37.50 

IS THE LARGEST SELLING IV SIGNAL BOOSTER! 
BECAUSE... Regency wins all performance tests in nationally -known 

laboratories ... Regency is the lowest priced QUALITY Television Signal Booster 

. Regency offers such features as simplified tuning control; easy installation; full 

coverage on all 12 channels ...and Regency is UNDERWRITERS' APPROVED. 

REGENCY D;vision, I. D. E. A. INC. 55 New .jersey Street, Indianapolis 4, Indiana 
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FRE E ! 
This New TV 

REPLACEMENT 

Capacitor 
MANUAL 

by 

SPRAGUE 
From A to Z, from Ad- 

miral to Zenith, this 16 - 

page book is jam-packed 
with complete replace- 
ment recommendations 
for critical TV capacitors in 

497 television sets from 
The Technical Service Di- 
vision of Sprague, world's 
largest capacitor maker. 

Get your copy FREE from 
your SPRAGUE DISTRIBU- 

TOR or send 10c directly 
to Sprague to cover hand- 
ling and mailing costs. 

Remember! Avoid costly 
call-backs in your service 
work by sticking to 
Sprague - the capacitors 
you can depend upon. 

_ 
C 

C 
11 

tit . 
MMI 

lMIN C 
tlt 

IC 
tltMOM 

ttt 
IMM 

MBE 

11111.3 l 
IONWI 

Ç 

SPRAGUE 
PRODUCTS comer 
DI SIRIEUIORS- DIVISION OF THE SPRAGUE ELECTRIC COMPANY 

71 MARSHALL ST.. NORTH ADAMS, MASS. 

TRADE 
FLASHES 

.1 "press -link" digest of 
production, distil bullion, 

and merchandizing 
act is hies 

Receiver Production For First 11 

Months 
Television receiver production in 

eleven months of 1950 aggregated 
6,529,615 sets, according to prelimi- 
nary industry estimates released re- 
cently by the Radio -Television Manu- 
facturers Association. RTMA's 
mates represent production by mem- 
ber and non-member companies. 

November radio and television pro- 
duction each dropped eight percent 
below the previous month's output. 
TV sets produced in November num- 
bered 752,005 units and radio receiver 
production amounted to 1,304,094, 
RTMA estimated. Radio receivers, in- 
cluding home sets, auto and portables, 
manufactured in the 11 -month period 
totalled 12,785,917. 

2nd Annual Southwestern Electronics 

Conference 
Historic Fort Clark on the Texas 

border, once the refuge of warriors, 
today a western luxury ranch spiced 
with the color and romance of Old 
Mexico, will be the setting when ap- 
proximately 300 manufacturers and 
distributors attend the 2nd Annual 
Southwestern Electronics Conference, 
January 24 -January 27, at Brackett - 
ville, Texas. The conference is spon- 
sored again this year by the South- 
western Chapter of "The Represen- 
tatives" of Radio Parts Manufactur- 
ers, Inc. 

RCA Antenaplex System 

Individual high -gain radio -frequen- 
cy amplifiers, each designed and tuned 
for a specified local television chan- 
nel, are featured in RCA's new Type 
SX-8B Television Antenaplex Sys- 
tem, it is disclosed in a description 
of the equipment just released by the 
manufacturer. 

The new and improved multiple - 
outlet TV antenna system, initial 
units of which have already been in- 
stalled in New York, Philadelphia. 
Chicago, Detroit and other large cit- 
ies is capable of furnishing high - 
quality picture reception at as many 
as 350 outlets simultaneously with a 

PHOTOFACT Users 

Write Our Best ADS! 

Hundreds of unsolicited letters 

tell what the world's finest Radio 

Data means to Service Technicians 

W. C. Straughan 

131 Trade St. 

Sanford, N. C. 

"You fellows are giving us servicemen just 

what we have been needing all along. 

Needless to say that my shop is now 100% 

Sams Photofact!" 

Martin Boxer 

126 Graham Ave. 

Brooklyn, N. T. 

"I think your PHOTOFACTS are the finest 

ever to hit the market. They are very clear 

and contain more information than others. 

I for one will purchase no others but yours." 

Clair K. Fitzsimmons 

206 Main St. 

Ames, Iowa 

"We are an original booster of the Howard 

W. Sams service ... We believe that you have 

contributed more to the radio service busi- 

ness than oll other organizations combined." 

NOW! GET THE PROOF FOR YOURSELF! 

FREE 
We'll Send You a FREE Photo - 
fact Folder on any postwar set 

Learn for yourself-at our expense-how 
PHOTOFACT pays for itself by earning bigger 
repair profits for you! Ask for a FREE Folder 
covering any postwar AM, FM or TV receiver 

listed in the PHOTOFACT Cumulative Index. 

Examine it. Put it to work at your bench-then 
judge for yourself! 

WRITE FOR FREE FOLDER TODAY! 

HOWARD W. SAMS & CO., INC. 
2201 East 46th Street fndianopolis S, Indiana 
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Be Sure of Your Installations - 
Get the ca 

v 
TRANSMISSION LINE 

APTITUDE RATING No. 8225 
Frequency 

Imc) 
100, 
200. 
300. 
400. 

Attenuation 
per 100 ft 

1.1 
1.7 
2.2 
2.7 

use with television and FM 
receiving antenna, Exceptionally 
low losses at high frequencies. 

APTITUDE RATING No. 8235 
Frequency 

cmc) 
100. 
200. 
300. 

Attenuation 
per 1 00 ft 

1.10 
1.73 
2.28 

400. 2.74 
For use with television and FM 
receiving antenna; also for low - 
power transmitting antenna. 

APTITUDE RATING No. 8227 
Frequency 

(mc) 
100. 
200. 
300. 
400. 

Attenuation 
per 100 ft 

4.1 
6.4 
8.4 

10.2 
For use with television and FM 
antenna in extremely noisy lo- 
cations. 

APTITUDE RATING No. 8240 
Frequency Attenuation 

cmc) per 100 ft 
100. 
200. 
300. 
400. 

4.10 
6.20 
8.00 
9.50 

For use with radio frequency 
transmission video, test equip- 
ment, and pulse transmission. 
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TAKE CHANCES 

WITH "JUST -AS -GOOD" 

REPLACEMENT PARTS 

Sie ee wad 

HMIITE 
IT'S GOOD BUSINESS! 

A satisfied customer is your most valuable business asset. You 

take a chance on losing him with "just -as -good" replacement 
parts. Standardize on Ohmite resistance components-known the 

world over for top dependability among servicemen, amateurs, 
and design engineers. It's smart business! 

OHMITE MANUFACTURING COMPANY 
4845 Flournoy St., Chicago 44, Illinois 

$e ZCydt awed 

HMllTE 
RHEOSTATS RESISTORS TAP SWITCHES 

single amplifier assembly in use, ac- 
cording to the Sound Products Sec- 
tion of the RCA Engineering Prod- 
ucts Department. When additional 
amplifier assemblies are used, the sys- 
tem will provide service for much 
larger.. numbers of wall outlets. 

Ray Simpson Becomes "Great Eagle" 
Warriers, "Bright Water" and 

"Fleet Arrow" watch Ray Simpson 
of the Simpson Electric Company, do 
part of his tribal initiation duties on 
the lawn of the Simpson home at Lac 
de Flambeau, Wisconsin. This cere- 
mony officially entered Ray Simpson 
into the tribe as an honorary Chief - 
tan. His Indian name is "Me-gese" 
or "Great Eagle". It took place dur- 
ing the recent Simpson Sales Confer- 

ence which lasted for three days Sept. 
25-26-27. The Simpson Factory at 
Lac du Flambeau employs approxi- 
mately 400 of the tribe, which previous 
to erection of the factory four years 
ago, were nearly destitute. This was 
their way of saying "thankyou" to 
Ray. 

Skiatron Subscriber -Vision Given 

Inaugural Tests 
New Yorkers and all those within 

a 60 -mile radius of WOR-TV are 
being given their first view of box- 
office television with the inaugura- 
tion of test broadcasts of Subscriber - 
Vision, a revolutionary system of 
home box-office TV. 

This patented pay -as -you -see sys- 
tem, developed by the Skiatron Elec- 
tronics & Television Corporation, 
marked the debut of the only subscrip- 
tion TV method whose programs are 
transmitted entirely over the air, 
without the use of telephone lines. 
In accordance with Federal Commu- 
nibations Commission authorization. 
t ' tests of approximately one hour 
d ration will appear on Channel 9, 

OR -TV every night immediately 
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ON LONG ISLAND 

817 EXPERTS 

SPECIFY 

PETE CHANKO SAYS: 
Chanrose Distributors 

Jamaica, N. Y. 

Servicemen and Service Dealers 
are our customers and we carry 
the products they want. From the 
very beginning, we have featured 
N. U. tubes because N. U. pio- 
neered in designing and building 
tubes to meet the serviceman's 
strictest requirements. Uniform, 
reliable, properly designed for 
interchangeability, N. U. tubes 
solve every service problem. And, 
backed by N. U.'s cooperative 
management, helpful service aids 
and advertising, N. U. tubes are 
profit -makers for both us and our 
817 customers. 

Main Office: 350 Scotland Rd., Orange, N. J. 

Research Division: Orange, N. J. Plants: Newark, N. J.-Hatboro, Pa. 
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Shown in this typical production 
scene at Stewart -Warner are some of 
the Jackson Oscilloscopes used in 
checking television receivers. Used 
in various stages of production, 
these Jackson 'scopes are depended 

xperts choose 

JACKSON TV instruments 
for important jobs 

IN PRODUCTION WORK 

JACKSON 
Oscilloscope 

AT STEWART-WARNER 

upon to maintain Stewart -Warner's 
high production standards. This is 
only one example of how Jackson's 
outstanding oscilloscope is used for 
important jobs in industry, too. 
Also, many other applications. 

Provides both wide band width and high sensitivity in one instru- 
ment. Band -width relatively flat to 4.5 megacycles, so necessary 
for accurate TV production and service work. Sensitivity of 
vertical amplifier is .018 RMS volts -per inch to assure accurate 
picture on very small test voltages. Has big 5" CR tube, Z -Axis 
input, many other important features. 

_T- IN TEACHING AT DEFOREST'S TRAINING, INCORPORATED. 

At this famous electronics school. 
where thousands of the nation's 
leading TV technicians are trained, 
the Jackson Television Generators 
are used to instruct future techni- 
cians in the proper method of 
aligning television and other high 

IACKSON 

,etevisian Signal Genetat4t 

frequency equipment. Shown here 
are some of the generators used by 
Deforest's in this important work. 
Jackson equipment was chosen for 
its ability to provide accurate re- 
sults, even under the hard usage 
encountered in teaching. 

includes both Sweep and Marker Generators in one instrument. 
Electra -mechanical sweep variable from 100KC to over 12 MC. 
Crystal calibrater circuit provided for external crystal. Generator 
covers full FM and TV bands. Instrument is same height as oscillo- 
scope for compact service bench installation. Marker Generator 
has 400 cycle Audio Generator. Scope timing voltage provided. 

Trust the Experts' Judgment . . . . Choose JACKSON 
See your distributor - or write 

JACKSON ELECTRICAL INSTRUMENT COMPANY 
Dayton 1, Ohio 

after WOR-TV concludes program 
transmission, under call letters KE- 
2XXO especially assigned by FCC, 
during the 30 -day period specified 
by the Commission. 

Lewis & Kaufman Acquires Taylor 

Tubes Inc. 
Jack Kaufman, President of Lewis 

& Kaufman, Inc., west coast electron 
tube manufacturing company, has 
announced that a group headed by 
him has purchased the entire capital 
stock of Taylor Tubes, Inc., pioneer 
Chicago manufacturer of transmit- 
ting, industrial and television tubes. 

Philco Acquires New Site 
A subsidiary of Philco Corpora- 

tion, Lansdale Tube Company, with 
its main plant and laboratories in 
Landsdale, Pa., has purchased a site 
at Frederick Maryland for a new 
plant for the manufacture of critical- 
ly short electronic tubes for the Armed 
Forces and essential civilian require- 
ments, it was announced by William 
Balderston, president of Philco. 

North American Philips Announces 
New Receivers 

Iwo complete, compact, self-con- 
tained, low-cost television receivers, 
one producing a picture 30" high and 
40" wide, and the other a 21" x 28" 
picture, have been developed by North 
American Philips Company, Inc., 
New York, for use in hotels, clubs, 
bars, restaurants, schools, institutions, 
department stores, super -markets and 
similar locations. Both can be con- 
trolled from distances up to 150 feet 
by a remote tuner measuring 8" x 16" 
x 10%". 

DuMont Requires Contract Service 
Dealers to Maintain Escrow Accounts 

To protect owners of Du Mont 
television sets from financial failure 
of service organizations with which 
the set owners have service contracts, 
Allen B. Du Mont Laboratories, Inc., 
announced recently that its author- 
ized service organizations and au- 
thorized servicing dealers will in the 
future be required to maintain escrow 
accounts in banks to cover every con- 
tract customer. 

1951 Parts Distributor Show Sellout 

Indicated 
On the basis of reservations re- 

ceived to date for the 1951 Parts 
Distributors Show here in May, an- 
other sell-out of booth and display 
snace is in prospect very shortly. 
RCA Exec Predicts Black & White 
TV For Long Time 

Black and white television will re- 
main the backbone of the industry for 
some years to come, with continued 

[Continued on. page 421 
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IIYTROM 
9-24 ' 
eEt7ANGULARS 

You get THE ORIGINAL. The studio -matched 
rectangular tube is Hytron's baby. Its logically 
designed screen matches the 4 by 3 aspect 
ratio of the studio picture. Quite naturally, 
Hytron's new rectangular is fast becoming the 
most popular picture tube. 

You get UNIFORMITY. Hytron's new picture - 
tube/ plant is the most modern in the world. 
It was designed especially to mass-produce 
Hytron studio -matched rectangulars of uniform 
dependability. 

eYou get A COMPLETE LINE. Hytron offers 
you 14-, 16-, 17-, and 20 -inch studio -matched 
rectangulars. All the popular rectangulars 
(and the popular types of round tubes too). 

LEADING TV SET MANUFACTURERS PICK HYTRON RECANGULARS: 

ADMIRAL AIR KING BENDIX CROSLEY EMERSON 

HALLICRAFTERS HOFFMAN MOTOROLA . NATIONAL 

OLYMPIC SENTINEL SETC-IELL-CARLSON - SPARTON 

STROMBERG-CARLSON TRAV-LER WESTINGHOUSE 

AND OTHERS 

N`,FptuRER r: 
O.OES 

g> 
You get THE QUALITY LEADERS DEMAND. 
Nine out of ten leading TV set makers choose 
Hytron. More and more leading service - 
dealers pick Hytron. Because their own ex- 
perience proves Hytron studio -matched rec- 
tangulars give "amazingly clearer, sharper, 
more brilliant pictures." Demand this same 
performance for yourself. Demand original 
Hytron studio -matched rectangulars. 

1 RD 

MAIN OFFICE: SALEM, MASSACHUSE TS 
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See these big -space ads! They're appearing in the Satur- 
day Evening Post, Life, Look, and Collier's Magazine. 
Each is loaded with stop -appeal and sales -appeal. Each 
one features an endorsement of your service by a famous 
star such as Paulette Goddard, Marie Wilson, Diana 
Lynn, or Patrice Munsel. 

441 u1Artsl': 

SI't,VAN 1A 

't3f,ti 

S1'1,1:1I. 
.,..:.r.a, 

( 

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; 
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IV SERVICE 
earnpaiqn 

ever launched 
HERE'S the hardest hitting ... and the most complete advertising campaign 

ever planned, to bring service business to every dealer who displays the 
Sylvania emblem. 

All during 1951, your prospects are certain to SEE, HEAR, and READ about 
your expert service in magazines, on television, and through window displays. 

Tying everything together is the greatest and most 
colorful dealer tie-in program you have ever seen! 

You get FREE giant, full -color displays of the fea- 
tured stars. You get counter cards ... bright window 
streamers ... spot radio announcements ... mailing 
pieces ... all designed to identify you as the Sylvania 
Service Dealer advertised on television and in the 
national magazines. 

Ask your jobber for full information about the bigger - 
than -ever 1951 Service Dealer Advertising Program. If 
he can't give you all the facts, mail the coupon now? 

Be sure to display this emblem. Put up these 
Sylvania decals right now! This seal is the tar- 
get of the whole Sylvania Service Dealer cam- 
paign. Put them on your windows and on your 
trucks. Made in 8 -inch and 12 -inch sizes. Order 
a supply from your jobber TODAY! They're 
free! 

ELECTRIC 
FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICL;;, Liitl DuLES; EHOTOLAMPS; TELEVISION SETS 

"Service business is 
booming . . . tie-in 
with Sylvania's na- 
tional advertising and 
get a bigger share!" 

The great Nation-wide TV show, "Beat the 
Clock," featuring Bud Collyer over CBS -TV, 
will go to bat for your service and the Sylvania 
products which you sell. Clever animated car- 
toon commercials on the CBS -TV station in 
your area will inform prospects of your expert 
workmanship and prompt service. 

DEADER 

TIE-IN 

PROGRAM 

Sylvania Electric Products 
Inc. 

Dept 8-2307, Emporium, 
Pa. Please 

Radio- Se,,ïelev dlrionlidiser 
details aboaboutthe in the history of theice adverti greatest 

industry, slug campaign Name 
Street City_- 
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E -V MODEL 34 REPLACES 

ASTATIC SHURE 

USE Er7/34" 
FOR BEST CARTRIDGE 

REPLACEMENT 

IN RA '45" 

NO OTHER CARTRIDGE so clearly demonstrates the high 
calibre of your service. Gives unsurpassed fidelity. 

And it's so simple to install. ? z" and %" hole spacing saves 
you time and work. Ideal for replacement in RCA type 

"45" rpm changers. Just as good, too, for 333 rpm changers. 
Has high compliance, wide range, low -tracking pressure 

and other TORQUE DRIVE advantages. Replaceable needle. 
Model 34. With Osmium tip needle, List Price, $6.50 
Model 34-S. With Sapphire tip needle, List Price, $7.50 

Replace now. Your customers 
will approve. Order from 
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PHONO PICKUPS MICROPHONES HI-FI SPEAKERS TV BOOSTERS 

SYNC 
PULSES 

by San D-ircy 

IN RETROSPECT 1950 was a banner 
year for most Service Dealers and 
technicians and despite the fact that 
all-out war effort is demanded of us 
and our suppliers for 1951 (at least) 
the prospects are exceedingly bright. 
Top radio -TV manufacturers, dis- 
counting the knowledge that upwards 
of $5 billions of Government commit- 
ments for electronic components and 
equipment are about to be issued, 
concur that during 1951 it probably 
will be possible to manufacture al- 
most 5 million TVsets, 10 million 
home and 5 million auto radios. There 
will be shortages in all catagories, 
and of 3 -speed record-players in par- 
ticular. Regretably, trends of black- 
marketing are already apparent in 
most of the radio and TV "name 
brand" lines, and things will get worse 
before they get better. 

It is axiomatic that when new equip- 
ment is not easily obtainable, or when 
merchandise is overpriced, the public 
endeavors to keep in useable condi- 
tion those appliances which it already 
owns. In this regard the servicing 
profession must take a leaf from its 
book of 1942-45 experiences and be 
prepared to do an abnormal amount 
of repair and maintenance work espe- 
cially by means of "substitution 
methods". Complexity of present-day 
circuits will make our jobs more dif- 
ficult than would ordinarily be the 
case . . . but, it is possible for the 
Nation's servicing fraternity to keep 
in operable condition all the receivers 
now in use if "reasonable quantities" 
of certain components and tubes and 
test instruments are made available. 
Approachment to RTMA in this re- 
gard has already been made by the 
Publisher of "Service Dealer" on be- 
half of the Nation's technicians. 

CHARLES E. WILSON, DDM. When 
Mr. Truman appointed General Elec- 
tric Company's former president, Mr. 
Charles E. Wilson, to assume the du- 
ties of Director of Office of Defense 
Mobilization - the biggest, most im- 
portant and most difficult assignment 
ever relegated to one man in history - it was a stroke of genius, and if 
Mr. Truman's name is recorded by 
posterity, it will be for that one, 
sound selection. Americans, and people 
in all freedom -loving lands, are again 

f Continued on page 46] 
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A top bchz ed barn-atietes trained to work as'tne in handling ---7 

their ba'ated, rugged] built sled-can consistAtly defeat the 

clock in negotiating the treacherous, one -mile Ott. Van Hoevenbeag4un. 

Likewise, r. E. I. engineers and production personnel work as a unit with a similar göal-the conquering 

of TIME's deteriorating effects through the bLilding of an ever -stronger picture tube. For Thomas' highly 

trained personnel, specially designed equipment, and efficient production techniques are consistently increas- 

ing the life of Thomas tubes in the contest with DIME. 

For the grealest value in today's television picture tubes-for top oaerating efficiency and truly LONGER life 

-specify T. E. i. In aU popular rectangular sizes, black -face. 

THOMAS ELECTRONICS, Inc. 
118 Ninth Street Passaic, New Jersey 
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ONE of the defects, responsible for 
regeneration in multi -stage am- 

plifiers, is a faulty de -coupling net- 
work. The symptom is usually oscilla- 
tion and howling in audio amplifiers, 
and erratic operation, inability to 
align, and oscillation in r -f or i -f am- 
plifiers. A knowledge of the operation 
of decoupling filters will aid the tech- 
nician in recognizing the symtoms, 
and also enable him to calculate the 
correct value of condenser and resistor 
when replacing missing components. 

Basic De -Coupler 
Figure 1 shows a simple de -coupling 

unit., consisting of R and C. Four 
terminals are shown, a and b being 
input, and e and d being output. An 
a -c potential of 10 volts is impressed 
across the input terminals. The fre- 
quency is 1000 cycles. The value of 
R is 30,000 ohms and the capacity 
of the condenser is .05 wf. The ca- 
pacitive reactance of the condenser 
is found to be about 3000 ohms, using 
the formula: 

Xi 
2 pi F C 

Therefore, it may be seen that our 
network is essentially a voltage divi- 
der, and the larger portion of the ap- 
plied voltage appears across the resis- 
tor, with very little voltage appearing 
across the output terminals. The basic 
function of a de -coupling network is 
to do just that; to prevent an un- 
wanted a -c component, which is im- 
pressed across the input terminals, 
from appearing across the output ter- 
minals, Of course, if the wrong value 
of C were chosen in Fig. 1, say .0005 

wf, then practically all of the applied 
voltage would be across C, as: 

X. = 3 megohms at 1000 cycles. 
Or similarly if R were not propor- 
tioned correctly to C, with R being 
too large, the applied voltage would 
appear across the output terminals. 

1 

oia..e.oliph4 

by J. Jacobson 
(Instructor, Delehanty Institute) 

De -coupling networks are used in almost every circuit 
where the possibility of feedback from a common imped- 
ance is present. This article gives a step by step an- 
alysis of what happens to a signal in a typical circuit 
and how de -coupling networks prevent feedback effects. 

Fig. I. Basic de -coupling circuit. 

Why De -Coupling is Needed 
In order to understand the need 

for de -coupling in amplifiers, two im- 
portant points concerning the opera- 
tion of amplifiers should be known: 

(a) the impedance of the power 
supply feeding the amplifier. 

(b) the phase relationship of volt- 
age and current in an amplifier. 

Power Supply Impedance 
Figure 2 shows a typical power sup- 

ply consisting of a full wave rectifier 
with a single section condenser input 
filter. This type of power supply will 
be found in the majority of receivers 
and audio amplifiers in use today. 
A d -c voltmeter and milliameter may 
be seen to be measuring the output 
voltage and current with no load on 
the power supply, with the exception 
of the bleeder resistor. The values 
are 375 volts and 25 milliamperes. 
Switch "S" connects a load resistor 
R1 across the output of the power 

supply and the voltage and current 
values are now 280 volts at 150 milli- 
amperes. Thus, it may be seen that 
the voltage, in dropping under loaded 
conditions, caused the power supply 
to act as though an impedance was 
inserted every time "S" was closed. 
The value of the power supply impe- 
dance may readily be found by divid 
ing the change in voltage by the 
change in current. Thus, 

375-280 95 = - 760 ohms. 
.150-.025 .125 

The impedance is actually the effec- 
tive resistance of the choke, rectifier 
tube, and transformer winding con- 
nected in series. The presence of the 
first filter condenser also contributes 
to the value of the impedance. 

The Impedance Is "Common" 
When a power supply of this type 

is called upon to supply plate voltages 
to a multi -stage amplifier, this series 
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Fig. 2. Typical power supply circuit. 

impedance will be common to all of 
the stages. In other words, current 
flow to all of the individual tubes will 
have to pass through this common 
impedance. Therefore assuming a 

three stage audio amplifier, the sep- 
arate stages will have a common 
coupling impedance between them, 
which, it will be shown, will have 
a detrimental effect upon the opera- 
tion of the amplifier; as if a feed- 
back voltage were purposely allowed 
to exist between the output and input 
stages. 
Phase Relationship in on Amplifier 
Figure 3 shows a three stage amp- 

lifier using a conventional resistance 
coupled amplifier circuit. It may be 
seen that the power supply, previously 
discussed, is supplying plate voltage 
to all three tubes. Assume that a peak 
sine wave voltage of .0187 volts a.c. 
is impressed across R. The polarity 
of the grid in relation to the cathode 
at a given instant is considered nega- 
tive. The instantaneous phase rela- 
tionship of plate voltages, plate cur- 
rents, and signal voltages may be 

seen at a glance, by the 10 meters 
indicated in the circuit diagram. It 
can be seen that the 6F5 plate volt- 
age, and the plate voltage of the 6V6 
output tubes are in phase. Precau- 
tions should be taken therefore to 
prevent any of the output signal volt- 
age, present in the 6V6 plate circuit, 
from feeding back to any in -phase 
voltage point of the input signal cir- 
cuit. It will be recalled from basic 
circuit theory, that an oscillator oper- 
ates on the basis of an amplifier volt- 
age that is developed in the plate 
circuit of a tube and fed back in the 
same phase to its grid. This of course 
must be guarded against in the amp- 
lifier circuit of Fig. 3 to prevent it 
from oscillating. 
Amplification and Phase 

When the relatively small signal 
voltage of .0187 peak volts is applied 
to the 6F5 grid, the plate current 
falls. The voltage across R1, the plate 
load resistor, rises to a value of .75 

volts higher than when no signal ap- 
appeared on the grid. This is due to 
a voltage gain of 80 which appears 

X16 
6V6 

X 20 

IMPEDANCE OF POWER SUPPLY 

Fig. 3. 3 -Stage amplifier using conventional resistance -coupled amplifier circuit, 
and showing feedback path. 

across both the tw,, equal resistors, 
R1 and R2. Thus a signal voltage of 
.75 peak volts appears across R2. The 
phase of the voltage therefore on the 
grid of the 6C5 is now positive, due 
to the 180° phase shift of the 6F5 tube. 
The 6C5 stage, having a voltage gain 
of 16, amplifies the .75 volt signal on 
its grid, and therefore a peak voltage 
of 10.8 volts appears across R3. How- 
ever, the voltage has again been re- 
versed in phase, and now appears as a 

10.8 volt decrease across R3. The 
voltage across R4, being in parallel 
across R3, is now a 10.8 peak at a 

negative phase. The voltage gain of 
the 6V6 stage is 20 and therefore the 
peak voltage across Z, the impedance 
of the primary of the output trans- 
former is 216 volts in a positive phase. 
The current in the 6V6 plate circuit 
equals 43.2 milliamps at this same 
instant and may be seen to be 180° 

out of phase with the primary voltage. 

Feedback Due to Power Supply 

Impedance 
Note that at this instant, the 6V6 

plate current is in a negative phase 
and is decreasing. Also note the fact 
that due to the internal impedance 
of the power supply a decrease in 
plate current that is now occurring 
in the plate circuit of the 6V6 tube, 
is accompanied by an increase in sup- 
ply voltage. The value of increase of 
plate supply volts equals 33 volts, as 
E = I x Z = .0432 x 760 = 33 volts. 
It is this increase in plate supply 
voltage to the 6F5 tube at this in- 
stant that will result in oscillation. 
The increase of plate voltage occurs 
at the same time as the increase due 
to normal amplification of the 6F5 
stage. However the increase of plate 
voltage due to normal amplification 
only called for .75 volt as may be 
seen in Fig. 4. The 6F5 stage how- 
ever at this instant, with the help 
of the other two stages, actually amp- 
lified the .0187 input voltage 44 times 
greater than the gain of 80 called 
for. In other words, instead of a .75 

volt increase appearing across R1 due 
to normal amplification, actually an 
increase of 33 volts occurs. This same 
action repeats and builds up until 
the circuit goes into oscillation. 

How The De -Coupling Network 
Operates 

It may be seen that some means 
must be taken to prevent this instan- 
taneous change in power supply volt- 
age from increasing the plate supply 
voltage of the 6F5 tube. This may 
be accomplished with the use of a 

de -coupling network. Referring back 
to Fig. 1 shows that in order for a de - 

[Continued on page 55] 
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Part I 

JJu2 CBS 
FIELD SEQUENTIAL 

COLOR SYSTEM 
By Edward M. Noll 

In this article, the first in the series on the CBS Color System, the author 
explains the basic operating principles of this method of color reception. 
These principles refer to the physiological aspects of color viewing , the 
scanning sequence, and the frequency requirements. Explained also, in block 
diagram form, is the system used in the color disc and motor assembly. 

THE CBS color system is a field 
sequential one as compared to the 

line or dot sequential methods used 
by CTI and RCA respectively. In the 
CBS system a different color is trans- 
mitted (luring each field in the order 
red, blue, and green. See Fig. 1. In 
the CTI system, a new color is , ,II- 

veyed each line; in tl e It( HL. 

a new color during each dot element 
along the line. It is apparent immedi- 
ately that the rate of color interrup- 
tion is much faster for line and dot 
sequential color systems. In fact, the 
rate of color interruption is so fast 
that no mechanical means of color 
interruption is practical. Instead, 
color interruption must be electronic 
-at 15,750 times per second for CTI; 
10.74 million times per second for 
RCA. With the CBS system using 
a much slower rate of color change, 
color interruption can be electronic 
or a less expensive mechanical inter- 
ruption method. 

Basic Operation - - CBS 

In the CBS system, Fig. 2, an im- 
age is evaluated in terms of three 
basic colors red, blue, and green. This 
does not limit our color picture to 
three colors, because it is a fact that 
our secondary colors can be duplicated 
with proper relative levels of two or 
three basic colors. In fact apparent 
white light is produced when essenti- 
ally equal levels of red, blue and green 
are transmitted. 

Light reflected from a color scene 
is evaluated in terms of three basic 
colors by a color filter that rotates 

NEW COLOR 
EACH FIELD 

-CBS- - CTI - 

NEW COLOR 
EACH DOT 

- RCA - 

Fig. tl. Color interruption 

in front of an image orthicon camera 
tube (same type used in black -white 
transmission) allowing passage of 
three basic colors in regular sequence. 
Thus, field after field, the sensitive 
surface of the image orthicon is ex- 
cited by light coming through filters. 
Each filter allowing light of only one 
color to pass for each field. Signal 
variations are formed for each field 
according to intensity variations 
along the lines of the image for the 
color of the specific filter in position. 
In three fields a set of variations is 
formed for each color. 

At the receiver, the signal is applied 
to the grid of picture tube, being 
reproduced as a black -white or mono- 
chrome picture on the fluorescent 
screen (signal variations change beam 
intensity). However, if this black - 
white picture is observed through a 

rotating color filter (moving in syn- 
chronism with camera filters) a color 
picture is reproduced. 

For example if signal variations 
for a complete field representing red 
intensity changes at the camera are 
applied to the grid of the receiver pie - 

methods. 

ture tube the fluorescent screen will 
light up (in black -white) according 
to these variations. Now if the same 
screen is observed through a red filter 
the same intensity variations are ob- 
served as changes in red. In successive 
equence, blue and green images are 

reproduced at a rapid rate, superim- 
posing on each other to form our 
color picture (aided by human per- 
sistence of vision). If a yellow object 
is televised at the camera, light is 
passed to the camera tube at almost 
equal levels during red and green 
fields; and none, during the blue field. 
At the receiver, therefore, a succession 
of red and green images are formed 
that blend together to form a visual 
yellow. 

CBS Color Standards 
It requires six fields to transmit a 

complete color picture. We might 
first assume only three fields are 
needed - one per color. However it 
is standard practice to use 2 to 1 

interlace and, to form a complete 
color picture, each line must of ne- 
cessity be scanned in each basic color 
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COLOR 
OBJECT 

LENS 

RECEIVER 

STANDARD 
EXCEPT 

SWEEP RATES 

CAMERA 
TUBE 

SYNC 

BLACK -WHITE 
PICTURE 

TUBE 

-> CAMERA 
AMPLIFIER 

TO USUAL 
TV STATION 
EQUIPMENT 

COLOR IMAGE 

Fig. 2. Block plan of CBS system. 

as shown in Fig. 3. Field scanning 
sequence is as follows - red, odd 
lines - blue, even lines - green, odd 
lines - red, even lines - blue, odd lines 
- green, even lines. These six fields 
comprise a complete color picture. The 
field rate of the CBS color system is 
144 per second, requiring two fields 
to scan a complete raster but six fields 
to scan a complete color picture - 
each line in each color. The color pic- 
ture rate is 144/6 or 24 color pictures 
per second. 

It was found necessary to increase 
the field scanning rate to minimize 
flicker. For example if it is required 
to transmit a solid basic color such 
as red, only one of each three fields 
excites the camera tube and illumi- 
nates the fluorescent screen at the 
receiver. Thus, the screen is in dark- 
ness for a greater length of time than 
it is illuminated and, is only illumi- 
nated every third field. To minimize 
flicker under these conditions (too 
few interruptions and too long an 
interruption period), it was necessary 
to step up the field rate to 144 inter- 
ruptions per second. 

Of course with more fields there 
must be an increase in the number 
of lines transmitted per second to 
retain a suitable number of lines per 
frame. Horizontal line rate of the CBS 
system is 29,160 per second, which 

amounts to 405 lines per frame. Fewer 
horizontal lines means some vertical 
resolution must be sacrificed. How- 
ever, the presence of color in a picture 
enhances its clarity and appearance so 
that the loss of resolution goes un- 
noticed. A black -white presentation 
of the CBS color signal shows an 
obvious loss in vertical resolution. 

An increase in the line and field 
rates of a television system steps up 
the scanning velocity and thereby 
limits the horizontal resolution to a 
lower value when the signal must be 
confined in a six megacycle channel. 
With dot sampling, referred to as 
horizontal interlace, this loss is sub- 
stantially recovered. In fact using 
dot sampling, horizontal resolution 
can possibly be made superior to that 
of a dot sequential color system be- 
cause the sampling process does not 
have to contend with color interrup- 
tion (perfect registration), and mixed 
highs. 

In summary the 
as follows: 

CBS standards are 
MONO. 

CBS CROME 
Color Picture Rate 24 - 
Field Rate 144 60 
Frame Rate 72 30 
Color Picture Rate 24 
Lines/Frame 405 525 
Line Rate 29,160 15,750 
Color Sequence R-B-Cx- - 

Fig. 3. CBS field sequential color interruption. 

Color Disc and Motor Assembly 
A field sequential system using a 

color disc is practical (direct -view) 
up to and including a 12y" tube. The 
size of the color disc is approximately 
twice the diameter of picture tube and 
consists of six individual color filters 
(Fig. 4), that rotate in front of the 
picture tube. The color disc drive shaft 
is belt -driven from a small motor 
(1/20 to 1/50 HP) that rotates at a 
speed of 1440 RPM. 

If the color disc contains 6 filters 
and revolves at the above mentioned 
speed, 6 x 1440 or 8,640 color filters 
pass in front of screen per minute. 
This corresponds to a filter rate of 
8,640/60 or 144 filters per second to 
match the field rate of the color sys- 
tem - one color and filter per field. 

Note that the filter segments arc 
neither triangular nor rectangular but 

Fig. 4. CBS color disc. Note peculiar 
shape of color filters comprising this 

disc. 

have their own peculiar shape. This 
shape is necessary to prevent color 
contamination. It assures that the 
edge of the color filter as it moves 
down the screen will always move 
parallel with the scanning lines as 
the beam scans down the screen. Thus, 
at no time will any line or section be 
viewed through a filter of one color, 
while a line is excited by a signal 
representing another color (despite 
the fact that screen is rectangular 
and filters are rotating). 

To keep the motor at the receiver 
in synchronism with the camera mo- 
tor, a motor control unit is used, 
(Fig. 5). It consists of a small gen- 
erator driven by the motor and a two 
tube control section. The control sec- 
tion is locked in by the vertical sync 
pulses (144 cycles) from the station. 
-Lock -In is not made directly from 
the received vertical sync but by us- 
ing the positive spiked portion of the 
negative sawtooth present at the plate 
of the vertical output tube. The con - 
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trol section compares a signal gener- 
ated by the local generator (runs off 
of color disc drive shaft) with the 
above pulse taken from the vertical 
output tube. If there is any phase 
differential between the two signals 
the motor control tube receives a dif- 
ferent level of d -c bias. The plate 
circuit of the control tube contains 
a saturable reactor that is connecte'l 
in series with the motor windings. 
When the control tube bias changes 
the inductance of the saturable reac- 
tor and speed of the motor does like- 
wise. With a change in motor speed, 
the locally generated signal changes 
in phase ad frequency in a direction 
to correspond with the vertical syn- 
chronization. Thus the motor speed 
and phase is made to correspond with 
the incoming vertical sync and no 
new type of pulse has to be inserted 
into the transmitted sync signal. 

Although the camera and receiver 
motors are locked in .frequency and 
phase, it is possible to have an incor- 
rect color filter in position at the re- 
ceiver. To permit correct color phasing 
a push-button is incorporated with 
motor. When this button is depressed 
the motor speeds up and allows a suc - 
seeding color filter to catch up. In 
one out of three presses color phasing 
will fall in as indicated by the true 
rendition of skin tones. 

CBS has developed an automatic 
color phasing system that can elimin- 
ate the push-button. A special color 
phasing pulse needs to be inserted be- 
tween first and second equalizing 
pulses preceding the red field for auto- 
matic operation 

Large Picture Practice 
A field sequential system is not 

limited to a small picture. Neither 
does the motor limit size of picture. 
The field sequential system can use 
a three -image method of presentation 
or a tri -color tube and need not con- 
fine itself to a rotating motor. 

The truth of the matter is that for 
a small color picture (12%" and 
under) a color disc permits low cost 
color television of high fidelity. For 
a large picture the saine three -image 
technique that CTI and RCA are 
forced to use can be employed. The 
three -image technique can be used at 
the receiver on a CBS sequential 
signal to produce a large picture. 

If the three -image system cannot he 
developed (applies to any type of color 
scanning) to a point where it is sim- 
ple, inexpensive, easy to operate, and 
produce a high quality picture, a 

color disc and motor might be the 
direct answer to low cost high quality 
color television. We do not object to 
a phonograph motor. Perhaps a small 
disc and motor, a high brightness 

COLOR DISC 
AND GENERATOR - 

OTOR 

L J 
Belt -driven 

FROM VERTICAL 
OUTPUT TUBE 

PHASE 
DETECTOR 

SATURABLE 
REACTOR 

MOTOR 
CONTROL 

Fig. 5. Motor control system. 

projection tube, and an efficient pro- 
jection system is the direct answer 
to a large color picture. 

One more obvious means of obtain- 
ing a larger color picture is to use 
a magnifier. To convert a large picture 
receiver to color and still limit the 
size of the motor, the raster size can 
be reduced and a small motor and 
nianifier 'used fn restore picture size. 

Compatibility - Adaptability - Con- 
vertibility 

One of the very definite advantages 
of the CBS system is that a present 
receiver can be converted for color 
reception at low cost. Operation of 
the converter is quite simple and the 
picture has excellent color fidelity. 
The line and dot sequential color 
systems are not really convertible. At 
most, such a converter would be ex- 
pensive, complex, bulky, and difficult 
to operate. 

Compatibility is a term applied to 
a color system the signal from which 
can he received on a present black - 
white receiver without any changes 
whatsoever in that receiver. With CTI 
and RCA systems, the signal can be 
picked up on a standard receiver and 
will reproduce as a black -white picture 
of good resolution. If the CBS sys- 
tem is used some circuit changes will 
have to be made on present models to 
permit reproduction of color signal 
as a black -white image. 

Adaptability refers to the ability to 
change over a present receiver to make 
full use of a color signal for black - 
white presentation. With the RCA 
And CTI systems no adapter is nec- 
essary. To change -over a present re- 
ceiver for use with CBS color system 
an adapter is necessary to increase 
the field and line rates (horizontal 
and vertical deflection) whenever the 
color signal is to he received. With 
this adapter a black -white version of 
CBS color signal can be obtained. The 
resolution of this picture, although 
usuable, is poorer than our present 
monochrome pictures. 

The latter two factors show a defi- 
nite RCA -CTI advantage. This ad- 
vantage is balanced by a CBS advant- 
age in terms of ron''erlihility. 
Sweep Adaptation 

A number of deflection circuit 
changes must be made to adapt or 
convert a standard receiver for re- 
ception of CBS color signal. It might 
be assumed that the only changes 
necessary would involve the frequency 
controlling elements raising the fre- 
quency of the vertical generator from 
60 to 144 and the horizontal from 
15,750 to 29,160 cps. A number of 
additional factors are involved as a 

result of the frequency changes. When 
frequency changes are made it is also 
required to preserve size and linearity 
of deflection waveshapes. Proper drive 
must be obtained for deflection output 
tubes, particularly horizontal output 
tube. 

In some cases it is necessary to re- 
arrange the horizontal output circuit 
to prevent losses and arcing. Replace- 
ment of horizontal output transformer 
is at times required. Switching is an- 
other problem to be solved so that 
the customer can switch from standard 
to color rates at will without having 
to make any back panel adjustments. 
On occasion this will involve duplica- 
tion of some of the pre-set control: 
so they can be preset at both rates. 

Extent of changes is a function of 
chassis design, there being no univer- 
sal change -over technique. Despite 
elaborate changes, converters have 
been designed that do not even require 
removal of the chassis from cabinet. 
If the CBS system is adopted com- 
mercially the various manufacturers 
can design converters for their own 

models to present the least, number 
of headaches for the service tech- 
nician. 

In next month's installment some 
actual change -over circuits will be 
discussed. More details and schema- 
tics of CBS system will also be pre- 
sented. 
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THE Raytheon CK 703 german- 
ium crystal triode, shown inF¢g. 

1, is the first commercial transistor 
we have obtained. In accordance with 
our promise to keep the radio service 
dealer informed regarding crystal tri- 
ode development', a technical descrip- 
tion of the CK 703 is presented here- 
with. 

Physical Characteristics 
The CK 703 follows the basic 

design and construction described in 
the transistor articles of a year or so 
ago. It consists of a germanium cry- 
stal with two catwhiskers (the emitter 
and collector) in pressure contact at 
closely -separated points on the crys- 
tal surface. The emitter (grid) and 
collector (plates) whiskers are at- 
tached to two small protruding ex- 
ternal contact 'pins. 

The CK 703 is contained in a cyl- 
indrical brass shell which is in contact 
with the germanium crystal and 
serves as the base (cathode) terminal. 
Overall length of the unit is 0.78 
inch, and its diameter is 0.255 inch. 
Each of the two contact pins, which 
extend through a phenolic disc in the 

THE CK 703 

6r Unitas P. Turner 

Fig. I. The CK 703 compared to a match. 

l'onuncrcial transistors are now aai la hic to those inter- 
ceded in its 
on *deal 

uses. This arliele ,4iNes technical details 
and electrical eharaelerisl ice.. as well as 

applications. 

bottom end of the brass shell, is 0.03" 
in diameter, and the pins are spaced 
0.07 inch. No sockets are available at 
this writing and experimenters are 
making their own. A bottom view of 
the CK 703, with identification of 
terminals, is shown in Fig. 2. 

'Transistors & the Serviceman. Turn- 
er. RADIO SERVICE DEALER, 
May 1949 p. 25. 

Electrical Characteristics 
The emitter whisker of the crystal 

triode is the control electrode and 
corresponds to the grid of a triode 
tube. The collector whisker corres- 
ponds to the plate of a tube. And the 
crystal (referred to in transistor prac- 
tice as the base) corresponds to the 
cathode of a tube. A low positive d -c 
bias voltage is applied between the 
emitter and base, while a high nega- 
tive d -c voltage is applied between the 
collector and base. These polarities 

Fig. 4. Typical crystal triode AF amplifier. 

PHENOLIC 
DISC 

EMITTER 
(Grid ) 

PIN 

BRASS SHELL 
Crystal (Cathode) terminal 

COLLECTOR 
( Plate) 

PIN 

Fig. 2. Bottom view of CK 703 crystal 
triode. 

are just the opposite of tube practice 
where the plate is positive and grid 
negative. 

Following are maximum ratings of 
the CK 703. Collector voltage -70 v. 
Collector current 4.0 ma. Collector 
dissipation 200 milliwatts. Emitter 
current 10 ma. 

Typical operation is shown in the 
following table: 
Collector Voltage -30 v. 
Collector Current 2.0 ma. 
Emitter Voltage 0.2 y. 
Emitter Current 0.75 ma. 
Transconductance 5000 micromhos 
Emitter Impedance 500 ohms 
Collector Impedance 10,000 ohms 
Average Power Output 2.0 milliwatts 
Average Power Gain 16 db. 

From the preceding set of data, 
notice that the CK 703 has a low - 
impedance input and high -impedance 
output. In a conventional cascaded 
amplifier of several stages, this neces- 
sitates use of some means of match - 

[Continued on page 51] 
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UHF TELEVISION 
CONVERTERS 

tHE u -h -f television converter may 
be compared to the FM converter 

which has been widely used with 
broadcast band receivers. With an 
FM tuner, sus a -f output from the 
tuner is taken to the a -f amplifier 
of the receiver. The tuner itself is a 
complete receiver lacking only the 
audio amplifier and speaker. 

The television tuner, on the other 
hand, is not in any sense a complete 
receiver since its fundamental pur- 
pose is to take the incoming u -li -f 
television signal and feed this signal 
into the i -f amplifier stages of the 
receiver. Fig. 1 is a block diagram 
of such a tuner, showing the necessary 
stages. An a -h -f antenna separate and 
distinct from the present v -li -f an- 
tenna is necessary, both because of 
the extremely high frequency of the 
new station and the very probable 
need for new antenna orientation. The 
pre -selector stage is necessary to re- 
duce image response. It would be high- 
ly desirable too have this pre -selector 
as a tuned r -f amplifier stage to assist 
in image response re:luction. For ex- 

\ I VHF Antenna 

VHF 
TUNER 

( A 
part 

of the 
conventional 

receiver) 

V\\\ UHF \ / Antenna 
5i .{3 -- 

UHF 
TUNER 
( This 

component 
is added 
to the 

receiver ) 

I. F. 

AMPLIFIER 
OF 

THE TV 
RECEIVER 

Fig. 2. Alternate method of u -h -f 
conversion. 

by Allan Lytel 

Basic principles and design considerations are discussed 
in this article on u -h -f converters, together with the 
circuits used by several manufacturers. The wide-awake 
technician should not wait until u.h.f. TV is a practical 
reality, but should get his "know-how" now. 

High -Frequency Antenna 

PRE - 
SELECTOR 

MIXER- 
OSCILLATOR 

I.F. 
AMPLIFIER 

POWER SUPPLY 

OUTPUT 

Fig. I. Block diagram of u -h -f converter. 

ample, if the station is to be tuned in 
on 500 Inc the local oscillator would 
operate at 470 me for a 30 me i.f. 
However, this local oscillator operat- 
ing on 470 me would also beat against 
a 440 me signal to produce the same 
30 me i.f. Thus any local oscillator 
could beat against two signals to pro- 
duce the same i.f. The undersired 
signal is of course the image response 
of the oscillator. 

The mixer and oscillator are used 
as in the ordinary superheterodyne to 
convert the signal to an i.f. It is pos- 
sible to use a double super -heterodyne 
involving two mixer stages so that the 
signal may be brought down to the 
television receiver i.f. in two stages. 
Crystal diodes are conveniently used 
for mixer stages in u -h -f converters, 
and the local oscillator presents the 
first difficult design problem. This 
oscillator must cover the entire fre- 
quency band and track reasonably 
well over this entire band so that a 
tuning dial can reasonably accurately 
indicate the desired station. Special 
types of tuned circuits are necessary 
to obtain oscillator output at these 

frequencies. The i -f amplifier which 
is the following stage is necessary 
since the output from the mixer oscil- 
lator is not sufficiently strong to feed 
directly to the television receiver. The 
output may be a cathode follower or 
link coupling. A separate power sup- 
ply for the tuner allows adequate reg- 
ulation of the plate supply voltage 
which is necessary to prevent frequen- 
cy drift of the oscillator. 

There are two possible ways an u -h -f 
converter can be used with the ordi- 
nary television receiver. The output 
of the converter may be fed into the 
antenna terminals of the receiver so 
that it must pass through the u -h -f 
tuner and the entire r -f section of 
the existing television receiver. When 
used in this manner, the output of the 
tuner of the new band must be one 
of the present 12 channels. The tuner 
is adjusted to the desired new station 
and the television receiver is turned 
to the channel whose frequency is the 
same as the output of the tuner. 

The other possibility is to feed the 
output of the u -h -f tuner directly to 
the i -f amplifier of the existing tele - 
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vision receiver. This is illustrated in 
Fig. 2 showing the v -h -f tuner and 
the i -f amplifier which are already a 
part of the receiver. An u -h -f tuner 
is added to the receiver together with 
a switch Si. This switch has two 
functions, an upper or v -h -f position, 
which uses the output of the tuner 
feeding directly to the i -f amplifier; 
and if the switch has several sections, 
au additional section of the switch 
may be used to disable the local oscil- 
lator of the other tuner to prevent in- 
terference. When the switch is thrown 
to the lower or u -h -f position, this 
tuner now has its output feed directly 
to the i -f amplifier. Again the local os- 
cillator of the tuner which is not being 
used may conveniently be disabled to 
prevent spurious signals. 

The DuMont Television Converter 
Several large manufacturers of tel- 

evision receivers have research divi- 
sions which are busily engaged in de- 
signing and testing UHF television 
converters. Mr. Robert P. Wakeman 
of the Research Division Allen B. 
DuMont Laboratories, Inc. has been 
responsible for designing and testing 
a very interesting u -li -f television 
converter. * 

Figure 3 is a block diagram of this 
tuner which utilizes continuous band 
tuning. DuMont has pioneered in con- 
tinuous tuning and such a system is 
used on all of their present v -h -f 
television receivers. This method has 
the advantage for u -h -f of covering 
the entire band instead of a channel 
selector band switching arrangement. 
Thus, any change in frequency allo- 
cations which is to be expected with 
the new type of broadcasting service, 
can cause no difficulties for continu- 
ous band tuner. 

The DuMont u -h -f television con- 
verter tunes over the entire range 
from 475 megacycles to 900 mega - 

Fig. 5. Cross section of tuning ele- 
ment used in converter. 

Special permission from Mr. Robert P. Wake- 
man, Research Division, Allen B. DuMont Lab- 
oratories. See also July 1949 Electronics. 

OUTPUT 
R. F 
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AMPLIFIER 
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FOLLOWER -3> 

6ÁK5 12ÁT7 

LOCAL 
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6F4 

POWER 
SUPPLY 

Fig. 3. Block diagram of u -h -f converter designed by Allen B. DuMont Labs. 

cycles. A tuned r -f circuit feeds a 
crystal mixer which also gets a signal 
from the 6F4 acorn type local oscilla- 
tor. A miniature penthode - type 
6AK5- is used for the i -f amplifier. 

6F4 

L1 

RFC 

TO 
I.F. AMP 

L4 
RFC 

L5 
RFC 

Filaments = +8 

Fig. 4. Equivalent circuit 
converter. 

of u -h -f 

A 12AT7 cathode follower supplies the 
signal to TV receiver's i -f amplifier. 

Several of these converters are pres- 
ently being used in the National 
Broadcasting System- Radio Corpo- 
ration of America Experimental 535 
me television transmitter in the 
Bridgeport, Conn. area. The reception 
of this u -h -f television signal is ap- 
parently equal to ordinary television 
broadcasting within the normal range 
of this station. The r -f section of this 
converter system is probably of great- 
er interest and its equivalent schema- 
tic is shown in Fig. 4. This is called 
an equivalent schematic since it is 
electrically the same as the circuit 
actually is, but it is physically quite 
different. This is because unusual 
tuned circuits are necessarily used to 

cover the band. The antenna input 
is coupled into the r -f tuned circuit 
shown with a trimmer capacitor across 
the tuning element. The 6F4 local 
oscillator has its plate tuned circuit 
inductively coupled into the mixer 
circuit. This mixer circuit is of course, 
coupled to the r -f tuned circuit as 
well. 

The oscillator is an equivalent of 
the ultraudion since it has a single 
tuned circuit in which the plate and 
grid are tied to opposite ends. Bias 
is obtained through a series r -f choke 
and a 18,000 ohm resistor. Both legs 
of the filament as well as the cathode 
lead have series radio frequency choke 
and a 0.001 of capacitor is used for 
the filament r -f by-pass. Plate voltage 
is supplied through a series r -f choke 
with its by-pass capacitor. A crystal 
(type 1N23) is used for the first de- 
tector or mixer, because of its sim- 
plicity and relatively high conversion 
factor. 

Figure 5 shows a cross section of 
the cylindrical tuning elements which 
are used in this converter. These 
cylinders resemble both the butterfly 
tuned circuit and the parallel wire 
transmission line tuned circuit. The 
acorn local oscillator is mounted di- 
rectly on the tuning cylinder. Inside 
the outer cylinder, there are two 
cylinders of smaller diameter. One is 
the stator and it remains fixed in 
position while the other is the rotor 
which is free to turn. Tracking ad- 
justments are two screws which vary 
the positioning of the stator inside 
the larger cylinder. As the rotor is 
turned, the capacity of this tuned 
circuit and to a smaller extent, the 
inductance as well, changes value and 
tuning i accomplished. The capacity 
for the circuit is the capacity across 
the slot of a cylinder and the induct- 
ance is the effect of the one turn 
cylinder as viewed from the end as 
in Fig. 5. 

Tuning elements of this slotted 
cylinder variety are used for the mix- 
er, the r -f, and the local oscillator 
sections of the DuMont Television 
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Converter. The problems remaining 
in the design of this converter seem 
at the present time to be the frequency 
stability and local oscillator radiation. 
It is obvious that without any tuned 
r -f amplifier stage, other local oscilla- 
tors and image signals still present a 
serious problew. 
The RCA -UHF Television Tuner 

As a part of the National Broad- 
casting System experimental u -h -f 
television program, the Radio Corpo- 
ration of America has designed and 
built several u -h -f television tuners. 
This tuner shown in Fig. 6 is not 
designed for operation over the en- 
tire range, although very probably a 
modified tuner of this type using 
different vacuum tubes could ade- 
quately perform over the entire band. 

TtO roo..........,. 
eto _........... MI OEM. 
eeo.......,.... ......IN..... 600 

rid...... ....rd...... ..MP/........ 
o............ 

0.25 0.50 aTe Lo Lte Le 

CORE MOVEMEMT IM MCME! 

Fig. 7. Tuning curve of RCA tuner. 
Curve shape is obtained by the use of 
a suitably wound tapered copper foil 

coil. 

Fig. 6. RCA u -h -f tuner. 

There are four individual stages with 
an associated power supply in this 
tuner. 

Input to the tuner is by means of 
a 75 ohm coaxial line from the anten- 
na, and the output is the 21 mega- 
cycle to 27 megacycle range. This 
first stage of the tuner is a hi -pass 
filter which is a printed circuit. Its 
cut-off is at approximately 500 mega- 
cycles as may be seen from Fig. S. 

This is a plot of the insertion loss of 
the high pass filter as a function of 
frequency and megacycles. The use 
of a high pass filter prevents inter- 
fering signal below the 500 megacycle 
band This filter feeds an r -f amplifier 
stage with a tuned input and output 
using a 6J4 grounded grid r -f am- 
plifier. The tinier operates on a double 

ee 
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20 

n 
S 

o m 200 600 700 .00 
1PEWEMCY iM MEGACYCLES 

600 

Fig. 8. High pass filter characteristics 
of RCA tuner. Curve plotted is in- 

sertion loss of the filter in db as a 

function of the frequency in mega- 
cycles. 

superheterodyne principal and the r -f 
amplifier feeds the first oscillator - 
mixer which uses a 6J6. The first de- 
tector heterodynes the incoming sig- 
nal into a 135 megacycle i.f. which 
is then amplified by two stages using 
6AG5 tubes. As this i.f. remains con- 
stant the second local oscillator need 
not be tuned. This second local oscil- 
lator operates at a fixed frequency to 
produce a 24 me output. 

The tuning elements in this televi- 
sion converter do operate over the 
entire signal range from 500 mega- 
cycles to 700 megacycles so that ap- 
parently only slight changes in design 
would allow this converter to work 
over the entire band. A switch is used 
which allows the i -f amplifier of the 
existing television receiver to be at- 
tached to the u -h -f tuner or the v -h -f 
tuner. Filaments on the new tuner are 
always kept hot to reduce inevitable 
drift when the oscillator is first turned 
on with cold filaments. When the plate 
voltage of the oscillator is turned on 
it reaches a stable operating condition 
in less than 3 minutes. 

The design and placement of com- 
ponents is critical in any u -h -f cir- 
cuit and they are particularly sensi- 
tive to change. In the television con- 
verter in which tracking over the en- 
tire band is necessary, the high pass 
filter feeds a signal by means of 
cathode coupling into the grounded 
grid r -f amplifier. This grounded grid 
circuit permits satisfactory operation 
at higher frequencies, since the cath- 

[Continued on page 52] 
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FRONT ENDS 
by Samuel L. Marshall 

(From a forthcoming book, "Television Installation Techniques") 

Part 7 

In this installment we begin the discussion of tuner repairs. First, typical 
symptoms indicating the need for these repairs are given. Following this, pro- 
per cleaning and lubrication procedures are outlined, as well as actual 

mechanical repairs. 

FRONT End repairs and service 
may be divided into two main 

categories, mechanical and electrical. 
Mechanical repairs are concerned with 
cleaning and lubrication, adjusting 
electrical contacts, and replacing de- 
fective components such as wafers, 
contact springs, detents and dial drive 
mechanisms. Electrical repairs in- 
clude locating and replacing defective 
tubes and other circuit components, 
alignment in the shop and "touching 
up" adjustments in the home. 

Needless to say, one should be rea- 
sonably sure that the tro.:hie is defi- 
nitely in the tuner before repairs are 
begun. Furthermore, one should be 
absolutely sure of the sequence of 
adjustments, the purpose and locations 
of the various trimmers, and the ac- 
curacy and reliability of the equip- 
ment being used. The pitfalls are 
many in Front End alignment, and 
the end results, where improper equip- 
ment and techniques are employed, 
is usually a degraded picture. On the 
other hand, proper adjustment of 
tuners on all channels will often pro- 
duce amazing results, bringing in 
pictures with a measure of depth, 
clarity, and freedom of distortion 
previously not obtained. 

The experienced technician will 
readily recognize certain symptoms 
that point to a defective tuner, en- 
abling him to employ his knowledge 
of their causes to effect a repair in 
the quickest possible time. 

Symptoms 

Symptoms attributable to faulty 
Front End operation, assuming that 
the antenna and the station trans- 
mission are O.K. are as follows : 

1. No Sound, No Pix, Raster O.K.: 
Reference to the block diagrams of 
TV receivers as shown in Fig. 3-55 
will reveal that the only sections re - 

Pin carrier F.M. Power not necessarily 
same as TV Power -, 

,.----Sound 
carrier 

w 
3 
a- 

Beginning 
of - 

Bond Lower 

> Upper sidebands 

E- Total F.M. 
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(-25(u. : 0:+25 Kc.) 

End 
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Guard E- Band 
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1.25 -).-E- 
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4.5 Mc. >- E-.25 Mc. 
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Fig. 3-56: Picture and sound frequency distribution of TV channel. 
Observe that the pix carrier is located 1.25 me above the lower 
end of the band, and that the sound carrier is located 0.25 me 

below the upper end of the band. 

sponsible for this sympton are the 
power supply and the Front End. 
Of course the proper procedure in 
this case is to check the power sup- 
ply before working on the tuner. An- 
other remote cause of this condition 
is a faulty a -g -c circuit causing the 
grid bias to become excessively high 
in the tuner and cutting off the signal 
in its stages. 

2. Weak Sound, Weak or No Pix, 
Raster O.K.: In addition to Front 
End and power supply trouble this 
condition can be caused by a faulty 
component in any other part of the 
receiver which can pull down the volt- 
age normally present in the power 
supply. Another possibility for this 
condition, strictly in split -sound re- 
ceivers, where the sound i.f. is taken 
off the output of the first or second 
video i -f stage, is a defectis e com- 
ponent in these stages. 

3. Intermittent or Noisy Sound, 
Intermittent Pix, Raster O.K.: As- 
suming that the power supply voltage 
is constant, the above symptom is 

definitely characteristic of tuner 
trouble --primarily faulty tubes or 
band switches. 

4. No Sound or Sound Is Weak, 
Pix O.K.: In split -sound receivers 
this condition may be caused by a 
defective sound section following the 
mixer, or misalignment of the Front 
End. Reference to Fig. 3-56 will reveal 
that the sound r -f channel takes up a 
narrow part of the band, so that it 
does not take much misadjustment of 
the oscillator to throw the sound i -f 
out of the range of the response limits 
in the sound i-famplifiers. In inter - 
carrier receivers, on the other hand, 
misadjustment of the oscillator with- 
in cerain frequency limits will not 
affect the sound signal as drastically 
as it does in split -sound receivers. 

5. Sound O.K., Pix Poor Due to Loss 
of Highs or Lows, Raster O.K.: Mis- 
alignment of the r -f trimmers in both 
split -sound and inter -carrier receivers 
can result in a relative attenuation 
of the high or low video frequencies. 
Loss of lows results from peaking 
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Fig. 3-55: (Left) Block diagram of split -sound TV receiver. 

the r -f response towards the sound 
carrier and attenuating the signal 
near the pix carrier. Recalling that 
the low video modulating frequencies 
as well as the sync pulses are neat 
the pix carrier, the low frequency 
content of the picture will be poor, 
causing smear, and a loss of sync 
will be apparent. Loss of highs can 
result from peaking the r -f response 
towards the pix carrier and attenuat- 
ing the signal near the sound carrier. 
The high video frequencies being ab- 
sent will result in the vertical wedges 
near the center of the picture be- 
coming blurred. Most often no appar- 
ent loss of sound will be noticed in 
spite of the fact that the signal 
energy has been reduced, because the 
sound signal is usually relatively 
stronger than the video signal. 

In this discussion it must be borne 
in mind that the last symptom can 
be caused by defects in the video 
i -f and amplifier circuits. For this 
reason a check on the proper operation 
of these circuits should be made be- 
fore starting work on the Front End. 

6. Microphonics: The typical ring- 
ing sound indicative of a microphonic 
condition in any receiver, plus the 
appearance of sound bars on the 
screen has been traced in many cases 
to vibrating mechanical and electrical 
components located in the tuner. 

7. Frequency Drift: This might re- 
sult in loss of sound, sync, or picture 
fidelity during the course of program. 
When this condition occurs' it is safe 
to blame the Front End. It might be 
added that split -sound receivers are 
more vulnerable to this type of an- 
noyance than intercarrier. 

8. Modulation Hum and Sync Buzz: 
Some cases of modulation hum and 
sync buzz have been reported which 
were caused by poor contacts and 
connections in the tuner. A poor con - 
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(Right) Block diagram of intercarrier 

section can result in detection, and 
stray fields such as 60 cycle hum, 
vertical sync, and horizontal sync 
will modulate the incoming signal, 
tle'; nroduciug modulation burn and 

Imzz. 

Cleaning and Lubricating 
A typical Front End contains ap- 

proximately 300 parts, 150 switch 

Walter L. Schott Co. 

Fig. 3-57: Front End lubricator. 

contacts, and 50 toned circuits. One 
little switch not making proper con- 
tact is enough to warrant a service 
call. For this reason the subject of 
cleaning and lubricating the wearing 
and movable parts in Front Ends 
should be of immediate concern to 
all engaged in their maintenance. 

Materials which serve as contact 
surfaces may be effectively cleaned 
with Xylol or carbon tetrachloride in 
conjunction with a stiff brush small 
enough to get in at' the switch con - 
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receiver. 

tacts, coil connections, trolley, etc, 
Following this a eery thin film of 
switch contact oil such as Viscosity 
Oil Co. #7069 may be added to pre- 
vent oxidation. Other contact oils. 
recommended by various manufactur- 
ers are Lubriplate, Sta -Put 512, Pen - 
ola #305 grease, Walscolube B-22, 
and Lub Rex 100. However, it must 
be pointed out that at least one man= 
ufacturer advises against the use of 
contact lubricants containing zinc 
or cadmium; and some of the above 
products do contain these ingredients. 

Another expedient often employed 
is to mix equal solutions of oil and 
cleaning fluid in a container. This 
mixture is then injected as a fine 
spray by means of a syringe, hypo- 
dermic or atomizer (see Fig. 3-57) 
into the various contacts to he cleaned 
and lubricated. The switch is rotated 
a number of times, and as the cleaner 
evaporates, a fine surface of the lu- 
bricant is left on the switch contacts. 
It must be emphasized at this point 
that the use of too much of this 
mixture will produce detrimental ef- 
fects on the tuner's operation. 

It is comparatively easy to detect 
a tuner which requires cleaning and 
lubricating. As the switch or dial is 
rotated the sound is raspy, the pic- 
ture tears, and the entire operation of 
the receiver is erratic and intermit- 
tent. It might also be foun 1 that a 
slight pressure on the tuner dial 
often produces the same intermittent 
operation, depending on whether or 
not the switch makes and breaks con- 
tact with this action. We might in- 
terject at this point that drum -type 
switches with improper indexing 
(mechanical alignment of the coil 
contacts on the drum with the spring 
contacts on the frame) and warped 
wafer -switch shafts behave in the 
same way, that is, cause the receiver 
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Fig. 3-58: Exploded view of Philco 12 -position turret tuner. 

to fade in and out with slight pressure 
applied to the dial. 

In addition to keeping the contacts 
and other electrical wiping surfaces 
clean and lubricated with a thin 
electrical conducting film of contact 
oil, the bearings, shafts, and other 
similar surfaces must also be lubri- 
cated with a fine grade of surface 
lubricant such as light vaseline or 
Viscosity Oil Co. #8072. 

The principles of cleaning and lu- 
brication outlined in this section can 
perhaps be better understood by ap- 
plying them to the exploded view of 
a typical turret tuner as shown in 
Fig. 3-58. As shown in the figure, 
mechanical lubrication (vaseline or 
Viscosity Oil Co. #8072 lubricant) 
is applied between the outside bracket 
of the fine tuning condenser (1) and 
the rotor of same; to the turret in- 
dexing roller (5) and its supporting 
spring (8); and the shaft on one 
side of the turret and the shaft end 
on the other side. 

Cleaning with carbon tetrachloride 
and lubricating with contact oil ap- 
plies to the coil contacts on the turret 
(4) ; the turret grounding spring (7) ; 

and the spring contacts shown on both 
sides of the turret grounding spring. 
Again, it must be emphasized that 
this oil must be used sparingly. 

Other types of tuners are cleaned 
and oiled along the same principles. 
Thus, wafer -switch type mechanisms 
require that all switch and other slid- 
ing electrical contacts be given the 
same treatment, as do the coil wires 
and trolleys in continuously -tuned in- 
ductanoe mechanisms, or the end plate 
grounding surfaces in variable con- 

denser tuners. It might be added that 
other switches, such as those which 
throw the tuner from high band to 
low hand operation and vice versa, 
are subject to the same dirt -accumu- 
lating and oxidation effects as the 
mechanisms just discussed, and should 
be cleaned and oiled in the same 
manner. 

We might well conclude this sec- 
tion by stating the following rules : 

1. All electrical switch and wiping 
contacts (including grounds) subject 
to dust or dirt accumulation should 
be cleaned with a suitable cleaning 
fluid and lubricated with a thin layer 
of contact oil. 

2. All mechanical bearing, wiping, 
and shaft surfaces should be cleaned 
of dirt and grit with cleaning fluid 
and lined with a suitable lubricant. 

Mechanical Repairs 
1. Contact Springs: 

It often becomes necessary to re- 
pair a tuner because of sprung con- 
tacts or inadequate spring tension. 
Stationary contact springs in wafer - 
type switches may be repaired as fol- 
lows. First the stationary contact is 
disengaged from the moving contact. 
Following this the spring is bent 
carefully in the proper direction with 
the aid of a pair of tweezers or fine 
pliers until adequate pressure is ob- 
tained between the stationary and 
moving contact when the switch is 
re-engaged into position. This opera- 
tion should be done most carefully, 
otherwise the contact spring may he 
broken off or bent at an angle. If 
bent over too far the spring can cause 
jamming of the switch as it is rotated. 

Figure 3-58 illustrates the location 
of the contact springs in the Philco 
12 -position tuner (Standard Tuner). 
Notice that all contacts are mounted 
on the panel assembly. Should these 
springs make poor contact to the 
coils because of insufficient tension, 
several sets of coils should be re- 
moved to get at the springs. The 
springs should then be bent inward 
with a narrow -bladed screw driver 
RSD 4 Marshall 
until the highest point of the spring 
extends about 9/64" above the plastic 
surface of the contact plate. The 
spring will then clear the flat surface 
of the turret coil by 1/64" which will 
assure adequate contact with the coil 
terminals. 

Sometimes it will be found that the 
springs are damaged beyond repair. 
In such cases it becomes necessary 
to replace the entire contact panel 
assembly. See (2) in Fig. 3-58. 
2. Frozen mechanisms: 

The serviceman will often encount- 
er tuners which are difficult and some- 
times impossible to turn. This indi- 
cates a jammed or frozen mechanical 
link in the assembly. 

Mechanisms will freeze or bind be- 
cause of: 

a) jammed switch springs and con- 
tacts. (all types) 

b) locked control shafts due to 
dirt grit, etc. oii their surfaces. 
(all types) 

e) defective detents. (all types) 
d) defective mechanical drives (all 

types) 
e) broken or stripped gears (all 

types) 
f) broken wafers (wafer - switch 

mechanisms) 
g) warped shafts (wafer -switch 

mechanisms) 
h) loose coils in turret (turret 

mechanisms) 
i) poor indexing (turret mechan- 

isms) 
j) shorted plates (variable condens- 

er mechanisms) 
k) jammed cores (permeability 

tuned mechanisms) 
1) defective locking on latching 

bars (push-button tuners) 
m) sticking on bent selector rods 

(push-button tuners) 
n) weak coil or flat springs (push- 

button tuners) 
3. Miscellaneous mechanical troubles: 

Other troubles encountered which 
result in faulty mechanical operation 
of the tuner are: 

a) stretched springs which have lost 
their tension 

b) loose set screws 
c) slipping or broken dial cords 

[To be continued] 
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RECORD PLAYERS 

by W. S. HARTFORD 

(Vice -President, Webster -Chicago Corporation) 

This article should be read by every servicing technician 
interested in adding to his income selling. itb little 

effort, a fast-moving item. 

W. S. HARTFORD 

THE service dealer has been tradi- 
tionally chained to the clock, 

his profits limited mostly to the num- 
ber of man hours put into his opera- 
tions. More man hours spent in repairs 
and installations meant more money. 
Fewer man hours meant less money. 
Fortunately, that system no longer 
completely dominates the service deal- 
er's operations. 

Added to his profits today is the 
money he can make on sales of prod- 
ucts in his line of work. And right 
outside his door waits the biggest 
market for radio components in the 
history of the industry, by every 
known estimate This is the market 
for phonograph replacement and plug- 
in units, a market that, happily, can 
be regarded as even more the field of 
the service dealer than of the music 
or radio dealer 

The introduction of microgroove 
records left a national total of 15,000,- 
000 families with obsolete phono- 
graphs that could play only 78 r.p.m. 
records. How many of these are in 
each service dealer's territory is a mat- 
ter of guesswork but. certainly, the 
figure is large enough to be important. 

Microgroove records have had wide 
spread publicity. One -speed phono- 

graph owners are well aware that they 
are not taking full advantage of the 
entertainment records can provide. 
They are aware, too that their records 
are costing more, are taking up more 
storage space and are not providing 
the high -quality reproduction the; 
could get from the microgroove rec- 
ords. 

Then why don't they have three - 
speed phonographs? They already have 
phonographs for which they paid a 

fair amount of money and which are 
still in good condition. They don't 
want to buy a brand new radio -phono- 
graph or a brand new three-way com- 
bination to replace one that is still 
a nice -looking piece of furniture and 
still operates well. 

If fully aware of the possibilitie of 
replacing their one -speed changer with 
a three -speed changer at a reasonable 
price. one that would be completely 
repaid in record savings, a large per- 
centage of them would be inclined to 
buy. That is where the service dealer 
comes in. 

When a call comes in for service 
on a phonograph unit contained in an 
expensive console, the service man 
goes out on the call prepared to put 
the unit back into working condition. 
He exerts time and energy on exten- 
sive repairs on a worn changer, col- 
lects his money and returns to the 
store not very much richer. 

How To Sell 3 -Speed Units 

Contrast that with the serviceman 
who goes out on that same call, 
equipped with literature on the re- 
placement units. Using the prices of 
Webster -Chicago Corporation, man- 
ufacturer of phonograph units, as an 
example, for $46.50, plus the installa- 
tion charge if the dealer wants to 
make one, he can give that phono- 
graph owner a three -speed automatic 
Webster -Chicago replacement unit in- 
stead of merely repairing the one - 

speed unit. Selling that Webster - 
Chicago won't be too hard if the serv- 
iceman understands just what he has 
to offer and all the advantages of 
having it. Besides the more obvious 
advantages already mentioned, Ire can 
point out that the same unit is con- 
tained in brand new prestige label 
phonographs selling at high prices. 
He can point out that it is the ono 
unit accepted for installation in most 
expensive custom-built phonographs. 
He can explain that from the cost of 
this new replacement unit can be de- 
ducted immediately what the owner 
would have to spend on the current 
repair job. He can remind the pros- 
pect that any unit as old as the one 
now in the phonograph will have to 
he repaired again because other, parts 
will eventually wear out and that will 
mean another repair bill. 

He can be specific about the sav- 
ings in the purchase of records, which 
will eventually pay for the replace- 
ment unit. Sonic classical record al- 
bums are as much as $2.50 cheaper 
on microgroove records than on 78 
rpm disks. Almost all popular disks 
are a dime each cheaper on micro- 
groove than they are on 78 rpm rec- 
ords. Children's albums are consider- 
ably cheaper on microgroove press- 
ings. 

Another selling angle the service 
dealer may use is pride. It is practi- 
cally a national characteristic to want 
to be completely up-to-date, to have 
the newest model car, the latest fash- 
ion dress. This same idea can be ap- 
plied to a record changer. When being 
up-to-date is possible at no added 
cost in the long run and with con- 
siderably more enjoyment promised, 
few will resist. 

There is the basic theory on the 
replacement changer campaign for 
the service dealer. It takes no more, 
and probably less, of his time, than 
would repairing the one -speed unit. 
It will cost him nothing more than 
the price of literature on the replace- 
ment units he may want to leave with 
set owners who might think about his 
suggestion for a while before making 
up their minds. 

But he will make a lot more money. 
For example. if he is handling Web- 
ster -Chicago replacement changers, he 
will make $18.16 profit on the highest - 
priced unit. which retails for $51.75. 
He will make $16.28 on the Webster - 
Chicago three -speed automatic re- 
placement changer that sells for 
$46.50. Comparable profits are made 
on that firm's other units, which sell 
for $27.50 and $37.75. In addition, 
he makes whatever he wishes to charge 

[Continued on page 51] 
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gm/aiming 
TV BOOSTER 

PERFORMANCE 

IN FRINGE AREAS 

By HANSOM BEERS 

THE booster is probably the most 
important aid to securing good 

long distance TV reception. Of course 
as high gain a stacked array as prac- 
tical and mounted as high as possible 
must be employed. 

Connecting Receiver For Maximun 
Sensitivity 

Assuming a good stacked array is 
employed and mounted at least 25 feet 
high; and a station on channel 9 at 
100 miles and one on channel 3 at 
100 miles are to be received. Channel 
9 would be the weaker in strength 

Q J 
W 

CC 

BOOSTER BOOSTER 
NO.3. 7NO.4 

BOOSTER 
NO.1 

BANDWIDTH 

PICTURE 
CARRIER 

SOUND 
CARRIER 

Fig. I. Effect of adding boosters to 
increase signal strength in fringe area 

reception. 

Every microvolt of signal strength should be conserved 
in fringe area reception. This article describes how 
to make the best use of boosters for this purpose. 

due to the higher frequency waves 
being attenuated more over a long 
distance and the receiver gain drop- 
ping at the higher frequency. Several 
boosters may be employed ahead of 
the receiver. The tuned plate tuned 
grid type are the most sensitive to 
weak signals. Because of their sensi- 
tivity and narrow band pass usually 
over two cannot be cascaded without 
running into serious difficulty with 
oscillations between boosters or be- 
tween set and boosters. 

More boosters can be employed but 
the third booster should not have both 

Insert loop 
here 

-C- 

LOOP STARTED 

BOOSTER 
No. 1 

Tape at point / of best / reception 
N. 

,vnam///tw.v 
LOOP STARTED 

Maximum 
signal strength 

somewhere 
between 
these 

two loops 
A 

-D- 

Fig. 2. Method of making loop in transmission line in order to obtain maximum 
signal strengh at a given frequency. 

grid and plate circuits tuned; and in 
some cases it may be necessary to dis- 
connect the single tuning condenser 
from the circuit. Further boosters 
added will of course require no tun- 
ing condenser and may need a lower 
resistance shunted across the tank cir- 
cuit to broaden the band width. The 
value of added boosters can be ap- 
preciated by referring to Fig. 1. Ob- 
serve that it takes two boosters stag- 
ger tuned to cover the sound and 
video both. Added broadbanded boost- 
ers will then raise the total amplifica- 
tion over both the video and audio. 

To successfully cascade several 
boosters the lengths of the transmis- 
sion lines between boosters, between 
the last booster and receiver input 
coil, and between first booster and 
antenna are very important. The 
transmission line to the antenna 
should preferably be of exact mul- 
tiples of x/2 of the frequency being 
received. If more than one channel is 
to be received, some compromise must 
be made. In the example here channel 
9 is the weakest channel to be re- 
ceived. Since the electrical length of 
the transmission line to the antenna 
from booster #1 is difficult to cut to 
the exact multiple of x/2 due to metal 
being in the antenna mast and the 
obstructions over which the line will 
pass, the following method will aid 
in securing a good match to the input 
of booster #1 for the weakest signal. 
See Fig. 2A. 
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Make a loop in the line folding the 
line back on itself between the thumb 
and forefinger as shown in Figs. 2A, 
2B, 2C and 2D. Increase the length 
of loop while watching the receiver 
screen for maximum signal strength. 
The length of loop which gives the 
best picture is the best match of an- 
tenna to the booster input. When this 
point is found the loop juncture can 
be taped together with electrical tape. 

This method can also be used be- 
tween boosters and receiver, however 
the following method for line length 
is preferable. For the line length be- 
tween boosters, the transmission line 
should be eut in lengths of exact mul- 
tiples of x/2 for the weakest station. 
A line of much less than X/2 length 
will have standing waves on it causing 
oscillations between boosters or be- 
tween boosters and receiver. Under 

Table I 
CHANNEL LINE LENGTH 

2 106.7" 
3 96.4" 
4 87.8" 
5 77.0" 
6 70.8" 
7 33.6" 
8 32.6" 
9 31.6" 
10 30 6" 
11 29.7" 
12 28.8" 
13 28.0" 

Line lengths of transmission line for 
different channels. 

weak signal conditions a line shorter 
than x/2 will often mean no picture 
while one exactly X/2 will produce an 
entertaining picture. Between the 
final booster and receiver the length 
of line is found by subtracting the 
length of line from receiver input 
terminals, to the input coil -from the 
original multiple of X/2. Table I gives 
the lengths of x/2 for each channel. 

PHYSICAL DISTANCE BETWEEN 
BOOSTER NO.1 AND SET 
AS FAR AS PRACTICAL 

PHYSICAL DISTANCE BETWEEN 
BOOSTERS AS FAR 

AS PRACTICAL 

o 
RECEIVER 

PHYSICAL DISTANCE BETWEEN 
FINAL BOOSTER AND SET 
AS FAR AS PRACTICAL 

Fig. 3. Keep physical distance between boosters as far as possible. 

In the example here channel 3 is 
also to be received. Since X/2 for 
Channel 9 is 31.6" and X/2 for chan- 
nel 3 is 96.4" the line between boost- 
ers and between set and final booster 

matched reducing its weaker signal, 
a 94.8" length line for channel 3 

would not as seriously mismatch 
channel 3 signal or reduce its signal 
strength seriously. 

TV RECEIVER 
ON-OFF SWITCH 

-A - 

TV POWER 
TRANSFORMER 

TWO -PLUG 
RECEPTACLE 

HIGH - 
VOLTAGE 

UNIT 

-1Y Dia 
Punched 

holes 

Fig.4. (A -left) Connecting, booster power source in series with TV receiver 
on -of[ switch. (B -right) Details of mounting a 2 -plug receptacle on an RCA 

630 TS chassis. 

would be 3 x 31.6"=94.8". If the 
lines were cut to only 31.6" for chan- 
nel 9, they would be too short for 
channel 3 and the boosters would tend 
to oscillate seriously on channel 3. 
If the lines were out to 96.4", x/2 for 
channel 3, channel 9 would be mis - 

ANTENNA 

BOOSTERS 
LINE 
No.1 

Several turns of roll solder 
around the joint 

F 
About 

3" 

LINE No.2 

Fig. 5. Simultaneous operation of multiple TV sets from one antenna in weak 
signal strength areas. 

It is very important to keep boosters 
separated as much as possible from 
each other and from the receiver to 
prevent oscillations. Boosters #1 
must never be near the T.V. receiver. 
often if oscillations are troublesome 
re'versing the lines between boosters 
1 and 2 and, or set and booster 2 will 
cure the trouble (ie, instead of 3 go- 
ing to 1, and 4 to 2, make 3 go to 2 

and 4 to 1). See Fig. 3. 

Simplifying Receiver Operation 
When several boosters are added 

to a set the set owner is apt to com- 
plain of the complexity of turning 
off one when he or she is through 
viewing the program. To overcome 
this the following expedient is used: 
Mount an ordinary two plug recep- 
tacle on the T.V. chassis and wire the 
receptacle in series with the on -off 

switch of the T.V. receiver. See Fig. 
4A. With the boosters plugged into 

[Continued on page 48] 
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TELEVISION 
PROSPECTS FOR 1951 

by Hr. ALLEN B. HuN1ONT 
(President, Allen B. DuMont Laboratories Inc.) 

ELEVISION, like all American 
industry, will contribute to the 

National Emergency effort in 1951. 
The defense effort will be greatly ex- 
panded, but until we get out of the 
planning stage and into full swing 
in terms of men and materials, it will 
be diffcult to gauge its effects on 
television accurately. 

The big problem for television in 
1951 is, of course, production. The 
full impact of the defense effort will 
not be felt until Spring or early 
Summer. But restrictions on basic 
materials and shortages of small parts 
used in receivers already have made 
it obvious that production figures will 
have to be cut drastically. There will 
also be a growing shortage of televi- 
sion technicians who will be concen- 
trating on government work in elec- 
tronics undertaken by television man- 
ufacturers. 

Just how much this will effect pro- 
duction is anybody's guess. But it 
may be that 25% fewer sets will be 
made than in the 1950 September - 
October period when receivers came 
off the assembly lines at the rate of 
9 million a year. 

Increasing costs of essential mate- 
rials and shortages of component parts 
will add up to moderately higher con- 
sumer prices. But that picture. is 
changing so fast that it is impossible 
to say when price raises are coming 
or what they will be. 

It is to be hoped that the shortages 
will not give rise to black market op- 
erations, thereby driving prices up 
further. In any event, the Du Mont 

Editor's Note: As a further thought in regard 
to the above article, the Ed.tor would like to 
point out that in conversations with planning 
and sales personnel of various manufacturers 
who are advertisers in RTSD, the 25% cut- 
back will probably result in an easing of the 
parts replacement problem for the servicing 
techncian. The reason for this is as follows: 
The manufacturer will have to cut back pro- 
duction 25',x.. This means that 331/4% of 
original components provided for full pro- 
duction will now be available, which would 
not have been the case had no production 
cut back come into effect. A portion of these 
components will certainly find their way to 
servicemen for replacement parts in sets now 
in use. The immediate future, at least one year 
of it, should therefore not be too dark for 
the serviceman as far a§ obtaining replace- 
ment components is concerned. 

Dr. Allen B. DuMont 

company will adhere to its present 
policy of merchandise control to keep 
such possibilities to an absolute min- 
imum. 

The shortage situation should not 
affect sets already made because there 
are sufficient replacement parts for 
all sets now in existence. Authorized 
Du Mont service organizations and 
servicing dealers will receive prior- 
ities in obtaining replacements. 

It may be necessary in some cases 
to use substitutes in order to continue 

production. The Du Mont company 
will use them only if it can do su 
without any lowering of quality. 

Where color TV is concerned, the 
recent demonstration of a vastly im- 
proved all -electric and compatible sys- 
tem of color, coining on the heels of 
statements that such a system wasn't 
feasible and an 1'CC decision in favor 
of mechanical color, has thrown the 
whole color situation into a state of 
complete confusion. It will take con- 
siderable time to settle this question. 
In any case, the abundant problems 
now facing the industry make it evi- 
dent that the color question for 1951 
will be mostly an academic one. 

Despite the fewer number of sets 
to be produced in 1951, there will be 
sales retarding factors such as credit. 
restrictions, drops in family income 
due to increased income taxes, in- 
duction of wage earners into the 
armed services and buyer resistence 
due to higher prices. Manufacturers 
and dealers will find it important to 
continue and even to step up adver- 
tising, promotional and sales efforts. 

Lifting of the freeze which, it is 
hoped, will take place in 1951, will 
do much to increase the demand for 
sets. 

Naturally ever y manufacturer 
would like to make more sets in 1951. 
But the important thing right now 
is make sure our defenses are strong 
first. Events of the past few weeks 
have made it clear that, if we don't 
increase our nation's strength, we 
very soon won't have a nation. 

The electronics industry, of which 
television is a part, did a good job 
in the last war. You can be sure it will 
do a good job in this present emer- 
gency year of 1951. 

Book Reviews 
TV and Other Receiving Antennas 
(Theory and Practice) by Arnold B. 
Bailey, John F. Rider Publisher, Inc., 
480 Canal St., New York 13, N. Y., 
606 pages, 310 illustrations, $6.00. 

This book is primarily concerned 
with the theory, design and applica- 
tions of VHF and UHF antennas, 
on the following: Review of Defini- 
with emphasis on Television applica- 
tions. Its contents includes chapters 
tions and Terminology, The Televi- 
sion Signal and its Bandwidth, prob- 
lems of Television Reception, The 
Electromagnetic Wave, The Radio 
Path, The Theory of Signal Intercep 
tion, The Center -Fed Zero -db Half - 
wave Antenna, Comparison of Zero - 

db Half -wave Antennas, Parasitic - 
Element Antennas, Horizontally Po- 
larized Antennas, Vertically Polarized 
Antennas and Special Types, and 
Practical Aspects of TV Receiving 
Antennas. Included in its covers are 
data sheets on approximately 50 dif- 
ferent basic type antennas. Each an- 
tenna type is illustrated and its per- 
formance characteristics, impedance, 
directivity patterns, requirements and 
proper matching frequency bandwidth 
characteristics and other important 
details tabulated. 

This book is written for the en- 
gineer and the technician alike. The 
more technical aspects of antenna 

[Continued on page 48] 
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CATHODE 
RAY 
TUBE 

TESTER 
by J. PEIK91\ 

Applications Engineering 
Precision Apparal its Company, Inc. 

Precision CR -30 CR Tube Tester 

:\ new type of instrument lias been adder) to many now required for fast 
and efficient radio, television and eleetrouir servicing. lu this article is 
described the basic theory :Ind applications of the cathode ray dub'. lester. 

Acathode ray tube checker that 
tests all cathode ray tubes, elec- 

tromagnetic and electrostatic, with the 
ease and facility of a conventional 
tube checker, has been a long felt 
need in the industry. The serviceman 
will welcome it because it will answer 
that ever -recurring question, "Is it 
the TV set or is it the picture tube` 
In addition, it provides for him a 
convincing item of authority for the 
type of customer who is impressed 
primarily by test equipment findings, 
thereby making his selling job that 
much easier. Dealers and distributors 
will find it an answer to how de - 

CATHODE 

CONTROL GRID/ 

GRID APERTURE 

FIRST ANODE 

tcriclrated or defective a CR tube is, 
and whether or not it is bad enough to 
warrant replacement by the manu- 
facturer. This tester, in providing a 
definite answer to this question should 
pay for itself in eliminating unnec- 
essary transportation costs alone. Fi- 
nally, the manufacturer will welcome 
it because it affords a convenient, 
rigid, economical and technically 
sound basis for sorting the mass of 
"field rejected" CR tubes which tend, 
at times, to load the floor. Such an 
instrument is the Model CR -30 Cath- 
ode Ray Tube Tester recently devel- 
oped by Precision Apparatus Co., Inc. 

[ 
COND ANODE 

TO 

.1P -SCREEN 

Fig. I. Electron gun structure, illustrating why most effective portion of cathode 
cathode consists of central area. 

Design Considerations 
The design of this tester centers 

around the electron beata character- 
istic of a CR tube whereby the most 
copious and useful emission (because 
of the electronic focusing structure of 
the tube) comes from only the center 
area of the cathode surface. (See 
Fig. 1). Thus, the total overall sur- 
face emission might be high, yet the 
tube will be poor if the stream of 
electrons derived from the center area 
of the cathode is low. On the other 
hand, a tube with low overall cathode 
surface area emission, but with high 
center area emission, will perform 
satisfactorily. 
Beam Current Test 

Making use of this characteristic, 
the electron beam is obtained by con- 
necting the control grid to ground 
through a suitable series resistance 
and making the first anode the collect- 
ing element. It is of interest to note 
that under these conditions the normal 
beam currents obtained will vary from 
a few microamperes (poor to dead 
tubes) all the way up to approximately 
1700 microamperes (new good tubes). 

RADIO -TELEVISION SERVICE DEALER JANUARY, 1951 33 



This beam current is measured by 
means of a VTVM connected in the 
circuit shown in Fig. 2. 

The actual beam current, test pro 
cedure is as follows : 

1. All necessary test potentials are 
determined by setting the cir- 
cuit selectors to designated posi- 
tions given on the roller chart. 

(see photo of front panel). 
2. Balance the VTVM 
3. Press READ METER button 
4. Read specially designated CB 

tube quality scale 

Element Continuity Test 
Additional tests include checks for 

element continuity, shorts leakage 
and filament continuity. In order to 
obtain truly complete test on the CR 
tube, all elements, which do not con- 
tribute to the Beam Current test must 
be continuity tested via an extremely 
sensitive indicating circuit. The built- 
in VTVM is employed for this pur- 
pose and is capable of indicating 
minute currents. In fact just 1/10th 
of one microampere will create a meter 
deflection of approximately 5 divi- 
sions on the 120 division meter scale. 
The basic test circuit is shown in 
Fig. 2. 

Suitable potential fields are ob- 
tained for the various elements by 
means of a selector switch which ap- 
plies predetermined, in -phase, acceler- 
ating potentials to the various ele- 
ments following the first grid. Other 
elements, previous to the element be- 
ing checked for continuity, are shorted 
to anode No. 1 and become accelerat- 
ing electrodes. Thus, to check one of 
the deflecting plates for continuity 
(see Fig. 3) anode No. 1 and anode 
No. 2 are connected together, following 
which a voltage is applied to the two 
sets of elements by means of the in - 
phase transformer windings. The re- 
sultant beam current, flowing through 
the element being tested, is then read 
on the VTVM. If the element is open 
the meter will not read. 

The use of a VTVM has another 
advantage - if the tube were gassy 
the beam current would be inordinate- 
ly high and an ordinary meter would 
slam. In the circuit used in this in- 
strument, the VTVM is biased so that 
any current over 1700 microamperes 
will not cause the pointer to go be- 
yond full scale. Thus, if a full scale 
reading is obtained the tube may be 
considered gassy. If the tube is sat- 
urated with gas, an opposite effect is 
obtained, that is the electron beam is 
blocked and the scale reading will be 
very low (dark to dim). There is a 
remote possibility that an unused tube 
might read full scale because of an 
extraordinarily high beam current 

CONTROL 1st. ANODE 

CATHODE Electron 
F IOW r 

LOAD 
POTENTIOMETER --- 

FOR V.T. VM. 

2nd. ANODE 

-_-TRANSFORMER WINDING 

(System is self -rectifying ) 

V.T. VM. 

Fig. 2. Measuring beam current with VTVM. 

characteristic, but this possibility is 
rather remote. Thus a gassy tube will 
either read absolute full scale or very 
low. 

Shorts, Leakage, and Filament 
Continuity Tests 

Shorts, leakage, arid filament con- 
tinuity tests are made in conjunction 
with an appropriately sensitive neon 
lamp circuit. To test for shorts and 
leakage, each element lever is raised 
individually to the H position and the 
operator watches for the neon tube 
to glow. Then, to determine the actual 
leakage path, the lever already raised 
in the H position is kept in that posi- 
tion and each of the remaining levers 
are successfully thrown to the H po- 
sition, the operator watching for the 
glow to be extinguished. The lever 
which causes the glow to be extin- 
guished corresponds to the other 
shorted element. Levers are numbered 
in accordance with RTMA basing, 
which enables the operator to identify 
the exact elements that are shorted or 
defective. 

The filament continuity test utilizes 
the above principles to check for con- 

tinuity between the pre -determined 
filament connections given in the chart 
under the column, FIL. CONT. The 
filament voltage selector switch is 
adjustable to include the voltages used 
in present day tubes (2.5 and 6.3 v.) 
and in addition includes provisions for 
future CR tube filaments up to 25 
volts. See Fig. 4. Discussions with CR 
tube manufacturers makes it appear 
most improbable that CR tube filament 
voltages will ever go higher and in fact 
highly doubtful that they will even 
go up to 25 volts, for technical rea- 
sons. 

Flexibility 
This instrument has facilities for 

independent variation of base pin ter- 
minations which, according to best 
predictions, will accommodate all pic- 
ture tubes to be manufactured in the 
forseeable future. Thus, the possibil- 
ity of obsolescence is reduced to a 
minimum. At present the maximum 
number of element circuits used is 
eleven. 

Two cables are provided for con- 
necting various CR tubes to the tester. 
The first is a duo -decal terminated 

CONTROL GRID 

'CATHODE 

1 st. ANODE 

Element Being Tested, 

2nd. ANODE 

LIMITING' 
RESISTOR 

_L I 
.47 

1st. and 2nd. ANODES 
ARE PARALLEL, 
THRU THE 

SWITCHING SYSTEM 

Electrón 
Beam 

IN PHASE 

TRANSFORMER 
WINDINGS 

DEFLECTING 
PLATES 

Fig. 3. Continuity testing of CR tube elements. 
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Fig. 4. Circuit diagram of Precision Apparatus Co. Model CR -30 CR tube tester. 

cable and will accommodate the great- 
er majority of tubes used at present. 
The second is a special type of uni- 
versal cable which utilizes individual 
grip -tip connectors which are con- 
nected to the tube base pins and which 
are numbered in accordance with 
RTMA basing figures. These cables 
are shown in the photograph illustrat- 
ing the instrument 

Intermittent C tions 
An interesting application of this 

instrument is its use in checking for 
intermittent connections, particularly 
the connection between the internal 
spring clips which connect the anode 
plate and the high voltage inside coat- 
ing (see Fig. 5). A continuity test, 
as described under the section head- 
ing: "Shorts, Leakages, etc.," is made 
between the anode plate and the high 
voltage cap (which connects to the 
inside lining), and the tube is tapped 
for intermittency. 

Reject Limits of CR Tubes 
All else being normal, screen bright- 

ness is proportional to the beam cur - 

rent. The question that had to be 
answered by the designers of this in- 
strument was, "What are the limits 
of beam current with respect to a 
tube's rejection or acceptance?" This 
was determined through consultation 

HIGH VOLTAGE CAP 

INSIDE 
CONDUCTIVE COATING 

2hd. 
ANODE 

SPRING CONTACTS 
(6 in all) 

Fig. 5. High voltage cap is connected 
to the 2nd anode by means of an in- 
side conductive coating making con- 
tact against 6 or more concentric 
spring clips mounted on 2nd anode 
and pressing up against inside coating. 

with several prominent CR tube manu- 
facturers and also determined through 
actual tests conducted on a large 
number of good and had tubes. Ex- 
haustive experiments helped deter- 
mine the apportioning of the scale 
limits as shown in the photo. Thus, 
all tubes reading from zero up to the 
line separating the DARK TO DIM 
(red) and DIM TO BRIGHT region 
(yellow and green) should be rejected. 
All tubes in the DIM TO BRIGHT 
region may be rejected or still be 
kept in use depending on how demand- 
ing the owner is for maximum bright- 
ness and highlight contrast. Tubes 
reading in the lower portion of the 
BRIGHT region, up to the 45 mark 
on numbered divisions of the scale, 
will be satisfactory to most viewers. 
However, the more critical observer 
may notice a loss of peak whites. 
Tubes reading above the 45 mark on 
the scale are good and should yield 
in a normally operating receiver, re- 
quisite brightness and highlight con- 
trast. 
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SHOP NOTE 
Write up any "tricks -of -the -trade" in radio servicing that you have discovered. 
We pay from $1 to $5 for such previously unpublished "SHOP NOTES" found 

acceptable. Send your data to "Shop Notes Editor". 

Philco-Care Of Optical System 

Extreme care must be taken at all 
times in handling the precision - 
ground optical parts of Model 48-2500. 
Avoid contact with the optical sur- 
faces of the screen,, mirrors, and cor- 
rector plate, since the body acid con- 
tained in fingerprints is harmful to 
these surfaces. The units must be 
handled only by their unused areas. 

Since the prejection screen has a 
lacquered surface, it can be damaged 
by vigorous rubbing. Therefore, under 
normal conditions, it should never 
be touched. If it does accumulate dust, 
the dust should be removed by flick- 
ing vertically with a clean, soft, flan- 
nel cloth. In a normal location and 
with proper handling, the screen 
should never acquire fingerprints or 
smudges. But in case prints or 
smudges do appear on the screen in 
suclf a manner that the quality of 
the picture is affected, they may be 
removed by breathing on them and 
gently rubbing vertically with a soft, 
clean, cotton flannel cloth. 

Dust may be cleaned from the dust 
cover and the fiat and spherical mir- 
rors by dusting them with a piece of 
soft, clean, cotton flannel cloth. The 
spherical mirror must be removed to 
be dusted, and the dust cover must 
be removed to dust the flat mirror. 
The flat mirror may be cleaned in its 
normal position. 

In cleaning the dust cover and the 
flat and spherical mirrors, use a slight 
application of water on a piece of 
soft, clean, cotton flannel cloth and 
rub gently over the entire surface. 
Then, using another strip of the same 
type of cloth, gently wipe the surface 
dry and free of smears. 

When the corrector plate accumu- 
lates dust, it causes a very noticeable 
deterioration in contrast and resolu- 
tion, and a less noticeable decrease in 
brilliance, because the diffusion of 
light by the dust particles tends to 
lighten those portions of the picture 
which would normally be black. As a 
result, the black tones become gray. 
It is recommended that the corrector 
plate be cleaned every two to six 
months, to preserve the quality of 
the picture. The period between clean- 

ings depends on the amount of dust 
present at the receiver location. 

The corrector plate may be cleaned 
in the same way as the dust cover 
and the flat and spherical mirrors, 
without removing it from its normal 
location. Use a light application of 
water on a clean, soft, cotton flannel 
cloth and rub gently over the entire 
surface. Using another strip of the 
same cloth, gently rub the surface dry 
and free of smears. 

Remember that careful and intelli- 
gent handling of all optical compo- 
nents is imperative! 

Philco Service Dep't. 

The Console Coupler 
Iu order to use the television jack 

on radio receivers, Stromberg -Carlson 
has announced the Console Coupler 
in conjunction with its table model 
television receivers. 

1. 

2. 

3 

I. SIGNAL LEAD. 
2.GHOUND OR SHIELD. 
3.NO CONNECTION 

Looking of Prong End of Plug. 

The Console Coupler is a connecting 
link which permits the sound of the 
television table model to be played 
through a console radio and thus re- 
ceive the benefits of the larger speak- 
ers which are used in consoles. If 
desired, the sound can at the same 
time be played through the smaller 
speaker of the television receiver. The 
Console Coupler, part number 71175, 
can be purchased from the Stromberg - 
Carlson Service Department. It is a 
twelve foot length of flexible, low -loss, 
shielded cable with a plug at one end 
which fits into the receptacle of the 
table television receiver marked "Con- 
sole Coupler". The other end has no 
plug connected to it so that it will be 
readily adaptable to any Console. All 
Stromberg -Carlson console receivers 
have been shipped with this plug in 
place so that it can be soldered on to 
the Coupler and plugged into the 
radio receiver at the place marked 
"Television". 

On all models except. the 191o, this 
will be a plug with one prong. The 
shell of the plug should be connected 
to the shield of the Coupler cable 
and the prong should be connected to 
the inside lead. On the 1210, use the 
following diagram to make connec- 
tions: 
NOTE : On a very few early table 
model television receivers, the small 
speaker was made to cut out when 
the Console Coupler was plugged in. 
If it is desired to have both speakers 
]:laying at once, the inside ends of 
the Console Coupler jack can be sol- 
dered together to keep the connection 
from breaking when the plug is in- 
serted. 

Excessive Hum 1220-T AM Chassis 

Used in TV -12 Combinations 

To reduce exue-sive hum in 1320-'1' 
AM Chassis used in TV -12 Combina- 
tions, the Engineering Department 
by virtue of Engineering Change 
R-15631, dated June 7, have made the 
following addition to this chassis: 
Connect our P-111026, 25 mfd, 25 
volt capacitor between cathode ter- 
minal of 6SC7 tube and ground. In 
most cases this will reduce hum to a 
point where it will no longer be ob- 
jectionable. Because of variations in 
6SC7 tubes, hum may sometimes be 
noted after this capacitor has been 
added. However, in these cases, chang- 
ing tubes will invariably eliminate 
this complaint. 

Stromberg -Carlson Model TC19 

Receivers-Focus Coil Position. 

A greater "in -focus" picture area can 
be obtained if the focus coil assembly 
is separated by approximately three- 
quarters of an inch (X") from the 
deflection yoke on the picture -tube 
neck. The separation distance is best 
determined by observing the picture 
while adjusting the focus coil position. 

Stromberg -Carlson Svc. Dep't. 

Westinghouse MODELS H-217 AND 
H-226-Picture Width 

With early production versions of 
the Models listed, some difficulty may 
be experienced in obtaining sufficient 
picture width. If this condition oc- 
curs, check the voltage divider (R501, 
R502, R503 and R504) in the voltage 
doubler circuit of the high voltage 
supply. In original production, the 
plate of the 1B3GT doubler tube was 
connected to the junction of R501 and 
R502. To increase the picture width, 
move the plate connection down to 
the junction of R502 and R503. This 
is being done in later production. 

Westinghouse Elec. Suc. Dep't. 
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Antenna on a TELE -ROTOR 

IT'S TOPS 

"Lazy -X" 
Conicals 

"Strate -Line" 
Antennas 

C D R 

ezmar 
HEAVY DUTY MODEL 

This heavy-duty TELE -ROTOR 

has no match !It's more power- 

ful ...turns any TV antenna 
array under any weather con- 

ditions! Recommended by 

servicemen everywhere 
because of its dependable, 
TROUBLE -FREE performance. 

Handsome control cabinet 

gives quick, easy control .. 
indicates antenna position 

instantly. 

They're Produced by the World's Largest 
Manufacturer, of Both Antennas & Rotators 

Model TR -2 .. rotator 
with "Compass Control" 
cabinet having illuminated 
"perfect pattern" dial ... 
(Uses 8 wire cable) 

$44.95 

Model TR -1... rotator 
and control cabinet with 

end of rotation light .... 
(Uses 4 wire cable) 

$39.95 

Double -Stacked "Hi Lo" 

Arrays Antennas 

or co 
tr 

You Can't Beait a RADIART < -e 
N _ 

ROTATORS 

CDR 
MalAr Cie? / 

New TELE -ROTOR CUB for aver- 

age installations. Same husky 
motor as heavy-duty TELE - 
ROTOR. FASTEST, EASIEST 
ROTATOR TO INSTALL. All - 
In -Line design ... with true in 
line thrust between antenna and 
mast. '/." STEEL shaft rotates 
on case hardened steel ball... 
in -line reamed oiless bearings. 

Plastic control cabinet offers 
easy, accurate control. - 

Model 502-A... rotator with 
control cabinet having indi- 
cating meter for "hairline" 
tuning. (Uses 5 wire cable) 

$44.95 

Model 501-A rotator with 
control cabinet having end of 
rotation signal. Light flashes 
every 7.2° showing antenna is 

turning. (Uses 5 wire cable) 

$34.95 

Indoor FM 

Antennas Antennas 

IT'S RIGHT WHEN IT'S RADIART 

T H E RAB/ARÌ?ORPORATION 
CLEVELAND 2, OHIO 

V BRATORS AUTO AERIALS. 
"íy ANTENNAS POWER SUPPLIES 

"Super-Vee" 
Antennas 
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NEW PRODUCTS 
7 -INCH ELECTROSTATIC 

CR TUBE 
The RCA 7JP1 is a 7 -inch cathode-ray tube 

of the electro -static focus and deflection type 
designed to provide exceptional brightness 
when operated with an anode -No. 2 voltage 
near the maximum of 6000 volts, and good 
brightness at anode-No.2 voltages as low as 
1500-2000 volts. Intended for general oscillo - 
graphic applications, the 7JP1 has a small, 

brilliant, focused spot and high deflection sen- 
sitivity for its relatively short length. The 
screen is of the medium -persistence, green - 
fluorescence type and provides high contrast. 

The 7JP1 utilizes an electron gun which 
has a grid No.2 operated at anode-No.2 po- 
tential so that the beam current and grid- 
No.1 cutoff voltage will not be affected by 
focusing adjustment. The gun also has an 
anode No. 1 which takes negligible current. 
As a result of these features, the spot can 
be sharply focused on the screen, and remains 
sharp when beam current is varied over a 
wide range. 

HEAVY DUTY DUAL SPEAKER 
The new Racon Model RR -40 Dual Speaker 

is designed primarily to meet the rigorous 
365 -day requirements of railroad sound sys- 
tems. Exhibiting high intelligibility, and un- 
usual clarity and sensitivity for "talk back" 
purposes, it is also admirably suited for other 

industrial installations, such as open pit mines, 
steel mills, factories, etc. Extreme ruggedness, 
immunity to acid fumes and easy serviceability 
are other outstanding design features. 

Manufactured by Racon Electric Co., Inc., 
52 East 19th Street, New York 3, N.Y., the 

Model RR -40 consists of a heavy non -corro- 
sive center aluminum casting with a weather- 
proof steel -bell re-entrant speaker at each 
end of the opening. There is ample room in- 
ternally for a line transformer, terminal strip 
and minor accessories, which may be installed 
on the inside of the back cover plate to per- 
mit ready access. Heavy velumoid gaskets be- 
tween each cover plate and the casting pre- 
vents any water seepage. 

For full details on this model and the rest 
of the complete Raeon line, write directly 
to Racon Electric Co., Inc. 52 East 19th St. 
New York 3, N.Y. 

FIELD STRENGTH METER 
The Simpson Electric Company of Chicago 

has introduced a Television Field Strength 
Meter which will measure Television signals 
in any localty and in all types of installations. 
New engineering d -sign which has given spe- 
cial consideration to fringe area applications, 
include such functions as location of maximum 
signal areas, antenna orientation, comparison 
of antenna systems, adjustment of boosters and 
checking antenna and lead-in installations. 

Model 488 incorporates a 12 channel televi- 
sion tuner with each channel separately ad- 
justable, for maximum flexibility and uniform 
results. 

A phone jack is included for making audible 
tests so that the operator can quickly identify 
the type of signal being measured. 

The large 4-1/ inch modernistic meter is 
easily read from a considerable distance. All 
controls and connections arranged for greatest 
accessibility. 

Model 488's case is of gray hammerloid, with 
leather handle. Weight is 11-1/2 lbs., (shipping 
weight, 13 lbs.l. Case measures 8" x 11" x 
8-1/2". Dealer's price $89.50. 

R -C -L COMPARATOR BRIDGE KIT 
7'he new Model 950-K 11 -C -l. Comparator 

Bridge Kit was recently announced by the 
Electronic Instrument Co., Inc., 276 Newport 
Street, Brooklyn 12, New York, manufacturers 
of the famous complete RICO line of kits and 
instruments. 

The Model 950-K tests every type of resistor 
over the full range of .5 ohms to 500 Megohms, 
in 4 convenient steps: 0.5-500 ohms: 50-50,000 
ohms, 5K -5M; and 5M -50M. 

The Capacitance Range tests every type of 
condenser - paper, mica and electrolytic - 

over the full range of 10 mmfd to 5000 mfd, 
in 4 convenient steps: 10 mmfd - 5000 mmfd; 
.001 - .5 mfd; .1 - 50 mfd; and 50 - 5000 mfd. 
For leakage test and polarization, a source 
of variable voltage is incorporated with the 
complete range of 0-500 volts. This also pro- 
vides for the precise measurement of the power 
factor of electrolytics from 0 up to 80%. 

17 -INCH RECTANGULAR TUBE 
Type 17BP4A, a 17 -inch rectangular tube 

has been announced by National Union Radio 
Corporation of Orange, New Jersey. 

The N.U. 17BP4A is a direct -viewing televi- 
sion picture tube providing a 11-3/5' x 14-1/4' 

rectangular picture having the standard 3 x 4 

aspect ratio. It features a face plate having 
an integral neutral gray filter which increases 
the contrast ratio when viewing under ambient 
light conditions. 

The N.U. 17BP4A utilizes the new tilted - 
beam type gun to obtain improved picture 
detail. It requires only a single -field ion trap. 
The N.U. 17BP4A is electrically similar to 
the now -popular N.U. 16KP4/16RP4 and there- 
fore a suitable replacement in new set design.; 
where the larger dimensions can be taken 
care of. 

MULTIPLE RECEIVER TV SIGNAL 
SOURCE 

An entirely new concept of closed-circuit 
television is provided by the new addition to 
the Du Mont television equipment line, the 
Dumitter. This unit, just announced by the 
Television Transmitter Division, Allen B. Du 
Mont Laboratories, Inc., Clifton, N. J., per- 
mits TV camera signals to be distributed to a 

large number of standard TV receivers, over 

connecting cables, thereby eliminating costly 
and bulky equipment heretofore required for 
the same function. 

The Dumitter is a single, compact, com- 
pletely portable unit. It takes the composite 

38 RADIO -TELEVISION SERVICE DEALER JANUARY, 1951 



Tlíe RCA"fYOno :. 

... the last word in,Ie°cá/( and Pezea 

RCA WR -59B Television Sweep Generator 
What it does-Provides fast and accurate sweep align- 
ment and trouble shooting of TV front ends ... sound 
and picture if amplifiers ... discriminators and ratio 
detectors ... trap circuits ... video amplifiers ... and 
if amplifiers in FM sets. 

What it features-Preset switch positions for TV 
channels 2 to 13 ... continuous tuning from 300 kc to 
50 Mc ... flat output, within t 1.5 db even 
at maximum sweep width ... fundamental 
oscillator output on all TV channels .. . 

filtered beat -frequency -fundamental out- 
put on if/vf range ... zero -voltage refer- 
ence line provided by return -trace blank- 
ing ... dual piston attenuator with maxi- 
mum attenuation ratio of 20,000 to 1 ... 
continuously variable sweep width up to 
10 Mc ... output frequency -modulated at 
the fundamental frequency by a precision - 
type vibrating capacitor, for long life and 
good linearity . . . balanced rf output 
cable terminated in 300 ohms ... fully 
shielded circuits and filtered power line 

. . resistance -terminated if/vf output cable. 
For complete details ask your RCA Test Equipment 

Distributor for Bulletin 2F753. 

'Scope patt 
markers for 
and sound c 

duced by th 

ern of dual 
rf picture 

arriers, pro - 
e "TV Duo." 

RCA WR -39B Television Calibrator 
What it does-Provides dual markers for rf picture 
and sound carriers ... provides signals for peak align- 
ment of stagger -tuned if amplifiers ... develops verti- 
cal bar pattern for horizontal linearity adjustments... 
generates a crystal -controlled AM signal for align- 
ment of inter -carrier sound if's . . . provides triple 
markers for sound discriminator adjustment ... allows 

adjustment of local oscillators in TV front 
ends with crystal accuracy ... checks re- 
ception on all 12 channels by means of 
video signal obtained from single channel 
of a TV set. 

What it features-Variable-frequency 
oscillator operating on fundamentals over 
entire range ... sound and picture carrier 
frequencies marked on expanded, easily - 
read scale ... two crystal oscillator stages 
with 3 crystals supplied . .. wide -band 
modulator stage with range of O cps to 30 
Mc ... crystal standard supplying over 
600 calibration check points at 0.25 -Mc 
intervals . . . bar -pattern generator for 

linearity adjustments. 
For complete details ask your RCA Test Equipment 

Distributor for Bulletin 2E751. 

Available from your RCA Test Equipment Distributor 

RADIO CORPORATION of AMERICA 
eak TEST EQUIPMENT HARRISON. N. J. 
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video signal from any standard TV camera 
chain and feeds it via cable to the regular 
antenna terminals of any standard TV re- 
ceiver. Transmission is excellent over several 
thousand feet. 

Each receiver is tuned to either Channel 
2 or 3, depending on the setting of the Du- 
mitter, and the closed-circuit program is re- 
ceived. The antenna lead-in is disconnected 
from the receiver while the Dumitter signal 
is being received. For merchandising promo- 
tions, it can distribute the camera picture to 
standard TV receivers located at strategic 
spots throughout the largest store. 

CR TUBE CHECKER 
Thomas Electronics, Inc. announces a new 

CR tube checker, the "Catho-Chek". One quick 
check of the tube, made simply by completing 
the connection of the Catho-Chek to the 
terminals at the tube base, shows immediately 

the exact condition of the tube in checking 
emission (reading directly on a 0-1 Ma. meter 
scale), gas ratio, shorts and leakages (reading 
directly on a 0-100 Micro -ammeter). All read- 
ings require only unplugging of the power 
cable from the studs in the tube cap and 
hooking up of the Catho-Chek lead wires which 
come equipped with standard snap -on test 
clips. Removal, loosening, or shifting of the 
picture tube from the chassis is unnecessary 
with any tube now in use. 

The Catho-Chek is finished in grey, wrinkle - 
finish, baked enamel and comes equipped with 
all necessary lead wires of adequate length, 
and sturdy handles for easy carrying. The 
entire unit weighs 14 pounds. 

Further information and prices may be ob- 
tained by writing direct to Thomas Electronics, 
Inc., 118 Ninth St., Passaic, New Jersey. 

LIGHTNING ARRESTER 
A new, all-weather radio -tv lightning ar- 

rester featuring two-way protection has just 
been developed by Radio Merchandise Sales 
Inc., New York 59, N. Y. 

The arrester, streamlined and sturdily con- 
structed, incorporates neon gas discharge and 
air gap to assure positive protection against 
lightning and static. Infinite resistance is main- 
tained before and immediately after discharge - 

input impedance is constant. 
The RMS arrester is completely waterproof, 

requires no wire stripping and mounts easily 
on walls, masts and sills. The unit takes both 

regular and jumbo size twin lead and is Un- 
derwriters Laboratories approved for both 
indoor and outdoor use. 

OXFORD INTRODUCES NEW 

SPEAKERS 
Oxford Electric Corporation, manufacturers 

of speakers, announces the development and 
availability of eight new models. 

These are: Model 3CMWS - weatherproof 
speaker ; Model 6CMWS - weatherproof speak- 
er; Model 82EVS - pin cushion type for auto- 
mobile replacement; Models 46V45S, 60A45S, 
80A45S, 10E45S, and 12E45S- electro dynamic 
speakers. 

Inquiries and further information are avail- 
able upon request. Address your correspondence 
to: Oxford Electric Corporation, 3911 South 
Michigan Avenue. Chicago 15, Illinois. 

WALSCO TV ANTENNA 
'rhe Walter L. Schott Company, Beverly 

Hills, has unveiled the new Walsco Signal 
King antenna capable of receiving all chan- 
nels. A new signal "director" has been added 
to improve gain on high band channels and 
eliminate "ghosts". Preliminary tests indicate 
no weak spots over entire TV spectrum. Ease 
of stacking makes the Signal King an excel- 
lent fringe area antenna as well. 

Another new feature of the Walsco Signal 
King includes the patented insulator which is 
guaranteed unbreakable under all operating 
conditions. Its lasting dielectric properties are 
not affected by climate. 

Catalog information on thz Walsco Signal 
King antenna may he obtained by addressing 
the Walter L. Schott Company, 9306 Santa 
Monica Blyd., Beverly Hi'ls, California. 
ROTATABLE GUY ANCHOR 

Technical Appliance Corporation, Sherburne, 
N. Y., manufacturers of TV, AM, and FM 
antenna systems, are now making available 
a guy anchor that allows free rotation of the 
mast after guy wires are attached. 

Known as Cat. No. 867 Guy Anchor, it is 
made of heavy gauge steel and provides the 
strength necessary for high installations where 
guy wires are necessary for steadying the 
antenna while antenna is oriented. This device 
also proves worth many times its price in 

cases where reorientation may have to be done 
at a later date as is so common. Without re- 
moving any of the guys, it is possible to ro- 
tate the antenna mast without relocating guy 
wircs on the roof. When guy -wire turnbuckles 
are tightened the circular plate is pulled down 
on the mast collar, thus acting as a further 
assurance of direction stability, in addition to 
the mast mount. 

LIGHTNING ARRESTER 
Jerome E. Respess, president of the La- 

Pointe-Plascomold Corporation, Windsor Locks, 
Conn., announced the addition of another new 
lightning arrester to the VEE-D-X line of TV 
antennas and accessories. 

This new arrester, he stated, is similar in 
design to the popular 4 -wire RW-204, but is 
constructed with only 2 saw -tooth contact 
points instead of 4. The RW-200 provides 
positive protection for all standard installa- 
tions and lists for $1.25. 

PHONO PICKUP 
Sonotone Corporation, leading manufacturer 

and distributor of hearing aids, has announced 
two additions to its line of Titone phonograph 
pickups-the "Playal" with replaceable needle 
and the Super Titone "Turnover." 

Pickups made with Titone, the original piezo- 
electric ceramic element, have these advantages, 
accouding to Sonotone: They provide a wide 
frequency response, eliminate "needle talk" 
and are easy on records, rugged and unaffected 
by humidity and temperature changes. 
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=s uniform 
Yes, UNIFORM! There's no such 
thing as a "better tube" or a 
"poorer tube" when you insist on 
Du Mont Teletrons. Advanced 
engineering, precise mechaniza- 
tion second to none, and the most 
rigid quality control account for 
uniformly dependable perform- 
ance that has made the Du Mont 
label symbolic of the finest in 
TV tubes. Best of all, with a pro- 
ductive capacity in excess of one 
million BIG picture tubes a year, 
the giant Du Mont Allwood plant 
meets quantity as well as quality 
requirements. Literature on 
request. 
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FIRST WITH THE FINEST IN TV 

ALLEN B. DU MONT LABORATORIES, INC. 

Cathode-ray Tube Division, Clifton, N. J. 
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TRADE FLASHES 
[from 

expansion and improvement of black 
and white program service, Walter 
A. Buck, Vice President and General 
Manager of the RCA Victor Divi- 
sion, Radio Corporation of America, 
said in a letter mailed recently to all 
RCA Victor distributors. 
ESFETA TV Lectures For February 

á March 
The schedule of lectures for the 

Empire State Federation of Elec- 
tronic Technicians Associations for 
the months of February and March 
are as follows: 
New York Area: Feb. 1, DuMont. 

March 1, Ward Products Co. 
March 15, RCA. 

Long Island Area: Feb. 27, Philco. 
Poughkeepsie -Kingston Area: Feb. 13, 

Philco. March 12, Sylvania. 
Endicott -Binghamton Area: Feb. 20, 

Philco. 
Rochester Area: Feb. 6, Philco. March 

6, Sylvania. 
Simpson Announces Servicing Lecture 

Program 
Mel Beuhring, Sales Manager of 

Simpson Electric Co. of Chicago, Ill., 
has announced that Simpson, in co- 
operation with its Representatives, 
will sponsor a series of lectures on 
"Television Servicing" to be delivered 
by Jack Whiteside, senior engineer 
with the company. A Vu -Graf pro- 
jector and 30 illustrative slides will 
be used to clarify important points. 

The New York lecture will be held 
at the Engineering Society Building 
at 29 W. 39th St. on the evening 
of Jan. 23, 1951, at 8.00 P.M. The 
Newark meeting will be held at the 
Robert Treat Hotel, Newark, N. J. 
on the evening of Jan. 24, 1951, at 
8.00 P.M. Free refreshments will be 
served. Door Prizes consisting of 
Simpson test equipment will be given 
away. 

Precision Apparatus Company 

'Lecture Schedule 
The lecture schedule of the Preci- 

sion Apparatus Co., in which R. G. 
(Bob) Middleton, senior engineer with 
this company, will speak on, "Televi- 
sion Circuitry, Alignment Practice 
and Trouble -Shooting, has been re- 
leased for February, and is as follows : 

Feb. 1, 1951, Flatbush Terrace, 
B'klyn, N. Y. Feb. 5, Hotel Ken- 
more, Boston, Mass. Feb. 7, Carpen- 
ters Union Hall, Providence Rhode 
Island: Feb. 8, Aurora Hotel, Wor- 
cester, Mass. Feb. 15, Hotel Garde, 
New Haven, Conn. Feb. 19, Concourse 

page 8] 

Plaza Hotel, Bronx, N. Y. Feb. 21, 

Hotel Douglas, Newark, N. J. Feb. 
26, S. R. Ross Co. Inc., Salt Lake 
City, Utah. Feb. 28, Vets of F.W. 
Audoritorium, Phoenix, Arizona. 

Sylvania Award 
Believing that the most effective 

way to improve the quality of Tele- 
vision Programs is by positive action 
rather than by destructive criticism 
Sylvania Electric Products Inc. has 
established the Sylvania Television 
awards to honor those who have con- 
tributed most to the Television Art. 

At a gathering in which the awards 
were announced, Don G. Mitchell, 
President of Sylvania said, `Because 
Television is a new art, the top Award 
will be given to the program deemed 
best as Creative Television Tech- 
nique" 

Don G. Mitchell 

Other Awards will be given to in- 
dividuals on any TV program - to 
a writer, a producer, a director, an 
actor or actress, a camera man, a 
scene designer, a lighting expert and 
a make-up man - considered to have 
made the greatest contribution in 
the period from January 1st, to June 
30th, 1951 in each of these depart- 
ments. The winners will be honored at 
a dinner to be held next August 
Duplicate Awards will be given to 
the network or station on which the 
winning program is seen and, if spon- 
sored, to the sponsor and his adver- 
tising agency Television stations not 
yet on networks will be invited to 
send kinescopes for the consideration 
of the judges. 

Mr. Mitchell further pointed out 
that, "Leaders in the field of enter- 
tainment - Music, Drama, Comedy - educators, Officials of Parent - 
Teachers and Women's Club groupe, 
Critics, Business Men, as well as Spe- 
cialists in various phases of Televi- 

RADIO-TELEVISION 

SERVICE DEALER 

announces 

a new Department 

"TUBE TOPICS"' 

by 

James Corey 

Beginning with the forth- 

coming issue oI RADIO -TELE- 

VISION SERVICE DEALER, and 

to appear monthly there- 

af ter, we are happy to an- 

nounce a new regular de- 

partment edited solely in the 

interests of the Radio -Tele- 

vision Service Dealer who 

finds himself beset with tube 

shortages. 

This department will deal 

with technical data in con- 

nection with tube replace- 

ments and substitutions of 

all types including picture 

tubes, presenting up-to-the- 

minute information based on 

availability. 

The editor of this depart- 

ment will gladly answer tube 

replacement and substitution 

problems arising in the field. 
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Veto 1951 MODEL V -4A 
/deseeittece 

VTVM KIT 

* Higher AC input impedance, (greater than 1 megohm at 1000 cycles). 

* New AC voltmeter flat within 1 db 20 cycles to 2 megacycles (600 
ohm source). 

* New accessory probe (extra) extends DC range to 30,000 Volts. 
* New high quality Simpson 200 microampere meter. 
* New 1,2% voltage divider resistors (finest available). 
* 24 Complete ranges. 
* Low voltage range 3 Volts full scale (eus of scale per volt). 
* Crystal probe (extra) extends RF range to 250 megc cycles. 

* Modern push-pull electronic voltmeter on both AC and DC. 

* Completely transformer operated isolated from line for safety. 
* Largest scale available on streamline 41/2 inch meter. 

* Burn -out proof meter circuit. 
* Isolated probe for dynamic testing no circuit loading. 
* New simplified switches for easy assembly. 

LOW PRICE $2350 

.a,. 1 4 > 

The new Heathkit Model V -4A VTVM Kit measures to 30,000 Volts DC and 250 megacycles with accessory probes - think of it, all in one 
electronic instrument more useful than ever before. The AC voltmeter is so flat and extended in its response it eliminates the need for separate 
expensive AC VTVM's. 4- or - db from 20 cycles to 2 megacycles. Meter has decibel ranges for direct reading. New zero center on meter 
scale for quick FM alignment. 
There are six complete ranges for each function. Four 
functions give total of 24 ranges. The 3 Volt range allows 
33%% of the scale for reading one volt as against only 
20% of the scale on 5 Volt types. 
The ranges decade for quick reading. 
New V % ceramic precision are the most accurate com- 
mercial resistors available - you find the same make and 
quality in the finest laboratory equipment selling for thou- 
sands of dollars. The entire voltage divider decade uses 
these 1/2% resistors. 
New 200 microampere 41/2" streamline meter with Simpson 
quality movement. Five times as sensitive as commonly 
used 1 MA meters. 
Shatterproof plastic meter face for maximum protection. 
Both AC and DC voltmeter use push-pull electronic volt- 
meter circuit with burn -out proof meter circuit. 
Electronic ohmmeter circuit measures resistance over the 
amazing range of 1/10 ohm to one billion ohms all with 
internal 3 Volt battery. Ohmmeter batteries mount on the 
chassis in snap -in mounting for easy replacement. 
Voltage ranges are full scale 3 Volts, 10 Volts, 30 Volts, 
100 Volts, 300 Volts, 1000 Volts. Complete decading cov- 
erage without gaps. 
The DC probe is isolated for dynamic measurements Negli- 
gible circuit loading. Gets the accurate reading without 
disturbing the operation of the instrument under test. Kit 
comes complete, cabinet, transformer, Simpson meter, test 
leads, complete assembly and instruction manual. Compare 
it with all others and you will buy a Heathkit. Model V -4A. 
Shipping Wt., 8 lbs. Note new low price, $23.50 

Veete 30,000 VOLT DC 
PROBE KIT Beautiful ul new red and black plastic high voltage 
probe. Increases input resistance 

t300 o 
t 
1 Voltmegoh s, reads 30,000 Volts on forrangeHigh input impedance 

forts 
minimum loading of weak television g Has large plastic insulator rings between handle and point for maximum safety Comes complete with PL55 type Plug. 

No. 3366 High Voltage Probe Kit. 
Shipping Wt., 
2 Pounds. 

RF PROBE KIT 
Crystal diode probe kit extends range to 
2with50 alegaacyc s 

_ 10% comes complete crystal, cable and PL55 type Plug 
No. 309 RF Probe Kit. Shipping Wt., 1 lb. 

$550 

toes AGIN, 

ROCKE INTERNATIONAL CORP. 
13 E. 40111 ST. 

NEW YORK CITY (10) 
CANE. /MY, IV Y. 

. BENTON HARBOR 12, MICHIGAN 
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sion Production will be invited to 
serve as judges who will make their 
selections from Television programs 
broadcast between January 1st to 
June 30th, 1951. 

"Deems Taylor - author, composer, 
critic and commentator - has con- 
sented to serve as Chairman of our 
Committee of Judges. 

"The motion picture industry has 
its `Oscars'. Television will now have 
its 'Sylvias'. 

"We have decided to offer these 
Awards with a sincere desire to make 
a concrete contribution, not merely 

to our own industry but for the good 
of Television's impact on American 
family life. Further announcements 
will be made as the details of this 
project are perfected." 
Raytheon Sponsors Bonded Dealer 
Meetings 

The Electrical Supply Corporation, 
1739 Massachusetts Avenue, Cam- 
bridge, Massachusetts, distributor of 
tubes in the Boston area, last month 
launched the first of a planned series 
of Bonded Dealer meetings. 

In answer to the growing wave of 
customer dissatisfaction to what they 

C\ 

INSTAL IT 
and FORGET IT 

No fear of costly "call backs" 
that eat up a dealer or installer's 
profit. In any climate, 
anywhere ...the new WALSCO 
Signal King antenna provides 
sharper, clearer response 
over entire TV spectrum. Rugged 
aluminum alloy construction 
for elements, cross -arm 
and mast. Corrosion resistant. 
All steel parts are cadmium 
plated to AN specifications. 

NOTHING LIKE IT ANYWHERE ... 
High gain on all channels-no weak 
spots. Excellent for fringe areas. 
Entirely new insulator guaranteed 
unbreakable under all operating 
conditions. Outstanding and lasting 
dielectric properties. 
Marine type aluminum alloy 
elements, reinforced and closed ends. 

Assemble in a jiffy (less than 2 minute.). 

WALSCO - in any 

climate, 

anywhere... 

OW Write for 

Information 

Bulletin No. 51D 

WALTER L. SCHOTT CO. Beverly Hills, Calif. 

Model 
4092 

Chicago 6, III. 

Model 
4090 

4094 

consider unfair practices of T.V. 
service organizations. Raytheon Bond- 
ed Dealer meetings are being launched 
throughout the country by a number 
of independent parts distributors who 
handle Raytheon tubes and are au- 
thorized to service the famous Bonded 
Dealer program sponsored by Ray- 
theon. 
This dealer promotion program is 
primarily designed to help dealers 
build up more customer confidence 
and generally create better customer 
relations through registered dealer 
bonds issued by the American Mutual 
Liability Insurance Company through 
the Raytheon Tube Division. 

Personnel Changes & Promotions 
The promotion of Harry E. McCul- 

lough to manager, radio and television 
sales section, for the Crosley Division 
of Avco Manufacturing Corporation, 
has been announced by W. A. Blees, 
Avco vice president and Crosley gen- 
eral sales manager. 

V. L. Walker, former sales engineer, 
radio parts, of United Motors Service, 
has joined The Triplett Electrical 
Instrument Co., Bluffton, Ohio, as a 
sales engineer. 

William J. Halligan, president of 
The Hallicrafters Company today an- 
nounced the appointment by the Board 
of Directors of Rollie J. Sherwood 
as Vice President in charge of sales. 
Mr. Sherwood, joined the company 
in 1944 as communications sales man- 
ager, and has been general sales man- 
ager since 1946. 

O. O. Schreiber, who has been with 
Philco for the past 17 years and 
during the past year has been assist- 
ant secretary has also been appointed 
assistant to the president, it was an- 
nounced today by William Balders- 
ton, president of Philco Corporation. 

Frank H. Russell of Philco, author 
of the "Shop Overhead Analysis" 
article which appeared in Nov. RTSD, 
has been promoted from "Promotion 
Manager, Service Division" to As- 
sistant to the Director of Sales Train- 
ing. The title listed under his name 
in the article was an error. 

John P. Boksenbom, has been elect- 
ed a Vice -President of the RCA Serv- 
ice Company in charge of its Con- 
sumer Products Service Division, it 
was announced recently by E. C. 
Cahill, President. 

Simultaneously, Mr. Cahill an- 
nounced the election of Donald H. 
Iiunsman as Treasurer and Controller. 

Jack M. Williams has been ap- 
pointed Advertising and Sales Promo- 
tion Manager of the RCA Victor 
Home Instrument Department. 

Clifford M. Rigsbee, veteran de- 
partment store executive, has been 
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Choice of Manufacturers for 

ORIGINAL Equipment 

Cash in on the growing TV ballast replace- 
ment market. You can't go wrong when you 
use the EXACT TV Ballast ORIGINALLY Used 

by the Manufacturers themselves. Models 
for EMERSON, MOTOROLA, TELE- LIST 
TONE, BELMONT, STEWART- 
WARNER, PILOT, and others. ` 

Each 

* DURABLE BRASS SPRING 
* BRASS and PHENOLIC SHAFTS 

JFD has -he most complete line of Detent Switches on the market 

... exact replacements for RCA, Emerson, Admiral, Teletone and 

other TV sets. Designed for RCA Tuners used in 630 700 and 

721 type chassis. Available with or without locating plates. Write 

for FREE Replacement Reference Chart No. 60R. 

No. 
No. 
No. 

Write for FREE 

DT10 
DTI 
DT12 

Replacement Reference Chart *60R 

No. DT10 ... Short shaft, com 
plete with locating plate. (Re 
places RCA part ND. 71463.) 

No. DT20, without locating plate. 
No. DT11 ... Long shaft, con). 

(plete t (Replaces RCA parth ) No. 72743.) 
No. DT12 . . Extra long shaft, 

complete with locating plate. 
(Replaces Admiral part No. 
76814 used in entire Model 
Series No. 30A and 8C.) 

No. DT22, without locating plate. 

(Designed for use with RCA 
TV Tuner part No. 71531- 
Replacement Type 201E1.) 

No. DT13 ... All phenalic shaft, 
complete with locating plate. 
(Replaces RCA part No. 73440.) 
Designed for use with RCA 
Tuner Replacement Types No. 
74941, 73435, 74571. 

No. DT14 ... All phenilic shaft, 
complete with locating plate, 
for new RCA TV sets. (Re- 
places RCA part No. 75162.) 

Write for Complete Catalogue of JFD Television 
Antennas and Accessories, No. 58G 

QFQÿ A 
,S 

LARGEST 
NTENN 

SINGLE SOURCE AS and ACCESSORIES 

FOR REALLY 
STEADY TV PICTURES 

Produces steadier TV pictures despite line volt- 
age changes. Male and female connections. 
Operates on either 110v AC or DC. Plugs in 

between the TV set line cord and outlet. 
Recommended for use with all leading makes 

of TV sets: RCA, DUMONT, PHILCO, ADMIRAL, 
EMERSON, ZENITH, etc. 
Model 93-7, 300 watts. List price, each Q 
Model 93-8, 375 watts. List price, each sLs 

"YOU CAN SEE 
THE DIFFERENCE!" 

JFD "Cleer Beam" Wave Traps 
filter out FM image and ama- 
teur harmonic interference 
easily and effectively. Simply 
attach universal mounting 
bracket to television cabinet or 
chassis, then attach lugs to an- 
tenna input terminals. Result: 
clear, bright pictures with sus- 
tained signal strength. List, 

$2.75 

Without JFD Wave Trap 

With JFD Wave Trap 

BR 106-10-30 Traps out am- 
ateur Harmonic Interference 
from 14 and 28 mc bands. 
BR 106-80-110 Traps out FM 
Image Interference. 
BR 106-30-60 Traps out 30- 
60 mc amateur Harmonic In- 
terference. 
ER 106-60 90 Traps out 60- 
90 mc. Diathermy Interfer- 
ence. 

MANUFACTURING CO., Inc. 
6125A 16th Ave., Brooklyn 4, New York 

FIRST in Television Antennas & Accessories 
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appointed manager of the Radio - 
Phonograph -Television Group of the 
RCA Service Company, Mr. Rigsbee 
succeeds Thomas Whitney, who has 
been appointed Operations Manager 
for Government Service in the com- 
pany's newly -formed Government Di- 
vision. 

Electro - Voice, Inc., Buchanan, 
Michigan, announces the appointment 
of Fred Lester as factory manager. 
Karl Schaefer and Ted Faber have 
been named buyers in the expanded 
E -V Purchasing Department to assist 
J. N. Grieveson, Purchasing Agent. 

SYNC PULSES 
[from page 12] 

indebted to Mr. Wilson. In accepting 
this assignment he does so at great 
personal sacrifice, and there remains 
practically no token of esteem or ap- 
preciation great enough to repay him 
in part for his contribution, save 
possible one. In this regard let us 
refer to the Editorial that appeared 
in the January 1944 issue of "Service 
Dealer" - it reviewed Mr. Wilson's 
accomplishments in his work of that 
period, (Executive Vice President of 

r 

' Anleiic3's Finest 

TV Antenna- 
Telrex "Conical -V -Beams" are 
engineered to perform 
where others fail, whether near 
or far from the TV station. 

ACTUAL PERFORMANCE COUNTS! 

It takes more than extravagant claims to produce results. That's why 
Telrex has over a million " Conical -V -Beam " installations all over 
the nation. 

Install a "Conical -V -Beam" today - you'll be installing them every 
day thereafter because you can 

'REGISTERED 
TRADE MARK "See the Difference' 

AMERICAS 
STANDARD OF 

COMPARISON 

ASBURY PARK 5, N. J. 

Conical -V -Beams 
are produced 
under Patent 
No. 2518297 

THE SKILL 
TO DESIGN 

THE FACILITIES 
TO PRODUCE 

THE ABILITY 
TO DELIVER 

War Production Board), - and the 
editorial explained why both of the 
major political parties of the U.S. 
should draft Mr. Wilson as their can- 
didate for the position of Chief Ex- 
ecutive of the United States in the 
then impending 1944 elections. 

Time is running out. Rumor has it 
that Mr. Truman does not plan to 
seek re-election in 1952. Whether he 
does or not makes no difference. The 
one American whose record of accom- 
plishment proves beyond a question 
of doubt that he is qualified to be 
our Nation's president is none other 
than our present DDM, Charles E. 
Wilson. 
THE STORMS' TOLL -November 1950 

will long be remembered because of 
the unprecedented damage suffered by 
millions of radio and TV equipped 
homes in the storm -stricken areas, 
East, West and Mid -west. Millions of 
TV aerials blew down. The storm's 
intensity was so great that in many 
instances heavy guage steel masts 
were blown into pretzel shapes. Re- 
pair bills not covered by service con- 
tracts cost set owners enormous sums, 
and.. records now show that only a 
relatively few TV service policies 
were drafted in such a way as to make 
liable for repairs the contract issuer. 
So, the radio -TV service profession 
enjoyed (sic) a storm -caused boom 
period amounting to many millions 
of dollars that it did not relish and 
would have preferred not to have had. 
But such is fate ! Actually because of 
the storm, and his immediate response, 
the public began to appreciate how 
important is the Service Dealer who 
serves it, and once the Better Business 
Bureau and like protective associa- 
tions made clear the degree of re- 
sponsibility of the servicer under 
policies and contracts bearing "Act 
of God" and "Storm Clauses", - a 
better understanding was enjoyed by 
all parties. Although not obligated to 
do so, many Service Dealers and serv- 
ice organizations undertook the job 
of repairing blown down antennas 
without charge, and that is to their 
everlasting credit, a fact that we hope 
the public will appreciate. 

The storms taught us all a lesson: 
for example, that most masts that did 
not blow down were those that were 
properly guyed; that most dipoles 
that did not bend or break were those 
manufactured by national advertisers, 
reputable firms, who use high quality 
materials. 

WITH REFERENCE TO COLOR TV, 
on .Dec. 5, our correspondent saw a 
demonstration of the improved RCA 
compatible all -electronic color TV 
system in Washington, D.C. A full 
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The new Precision CR -30 fills an obvious gar in the test 
equipment facilities employed by TV service and installa- 
tion technicians. 
Because of the absence of a reliable cathode ray tube tester, 
up to 50% of so-called "rejected tubes" are found to be fully 
serviceable and should rightfully never have been "pulled 
out." 
Proven product of extended development, the CR -30 has been 

TESTS ALL TV PICTURE TUBES 
(MAGNETIC AND ELECTROSTATIC) 

'SCOPE TUBES AND INDUSTRIAL CR TYPES 
for True Beam Current (Proportionate Picture Brightness, 
Tests ALL CR Tube Elements -Not lust a Limited Few 

IN FIELD OR SHOP 
Tests CR Picture Tubes 
Without Removal from 

TV Set or Carton: 

specifically engineered to answer the question, "Is It the TV 

Set or is it the Picture Tube?" 

The Precision CR -30, a complete and self-contained Electronic 
Instrument, incorporates a TRUE BEAM CURRENT Test Cir- 
cuit. The CR -30 checks overall electron -gun performance for 
proportionate picture brightness as well as additional direct 
testing facilities for accelerating anodes and deflection plate 
elements. 

The Precision CR -30 should not be confused with mere adapters connecting to ordinary receiving tube testers 
which were never designed to meet the very specialized needs of CR tube checking. Similarly, it is not to 

be confused with neon -lamp units or similar devices of limited technical merit and which do not check 
all CR tubes or all tube elements. 

GENERAL AND TECHNICAL SPECIFICATIONS 

* Tests All Modern Cathode Ray Tubes: -Magnetic and 
Electrostatic, 'Scope Tubes and Industrial Types. 

* Tests All CR Tube Elements: -Not just a limited few. 
* Absolute Free -Point 14 Lever Element Selection System, 

independent of multiple base pin and floa:ing element 
terminations, for Short -Check, Leakage Testing and 
Quality Tests. Affords maximum anti -obsolescence in- 
surance. 

* True Beam Current Test Circuit checks all CR Tubes with 
Electron -gun in operation. It is the Electron Beam (and 
NOT total cathode emission) which traces the pictures 
or pattern on the face of the CR tube. 

Total cathode emission can be very high and yet Beam 
Current (and picture brightness) unacceptably low. 
TheCR-30 will reject such tubes because it is a true 
Beam Current tester. Conversely, total cathode emis- 
sion can be low. and yet Beam Current and picture 
brightness) perfectly acceptable. The CR 0 will prop- 
erly pass such tubes because it is a true Beam Current 
tester. The significance of the above rests in the fact 
that Beam Current (and picture brightness) is primarily 
associated with the condition of the center of the 
cathode surface and not the overall cathode area. 
(See illustration below) 

* Voltage Regulated, Bridge Type VTVM provides the 
heart of the super -sensitive tube quality test circuit. 
Such high sensitivity is also .required for positive check 
of very low current anodes and deflection plates. 

* Micro -Line Voltage Adjustment 
Meter -monitored at filament supply. 

* Accuracy of test circuits closely maintained by use of 
factory adjusted internal calibrating controls; plastic 
insulated, telephone type cabled wiring; highest quality, 
conservatively rated components. 

* Built In, High Speed, Roller Tube Chart. 
* Test Circuits Transformer Isolated from Power Line. 
* 45/e" Full Vision Meter with scale -plate especially de- 

signed for CR tube testing requirements. 
* Heavy Gauge Aluminum Panel etched and anodized. 
* PLUS many other "PRECISION" details and features. 

SERIES CR -3D -In hardwood, tapered portable case, with 
hinged removable cover. Extra -Wide Tool and Test Cable 
Compartment. Overall Dimensions 171/4 x 133/4 x 63/4". Com- 
plete with standard picture tube cable, universal CR Tube 
Test Cable and detailed Instruction Manual. 
Shipping Weight: -22 lbs. Code: Daisy 

NET PRICE: -$99.75 

See de New. elG -.30 on display at leading electronic equipment 
distributors. Place your orders now to assure earliest possible delivery. 

PRECISION APPARATUS CO., INC. 
92-27 Horace Harding Boulevard, Elmhurst 8, New York 

Export Division: 458 Broadway, New York, U.S.A. . Cables- Morhanex 
In Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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report of this showing appeared in 
most newspapers, so that a further 
description, other than to say that the 
color fidelity was good and the physio- 
logical effects breathtaking, would be 
redundant. However, taking a tack 
from the procedure followed by the 
FCC in which they based their deci- 
sion on their belief that the CBS 
system was much superior to the RCA 
system at that particular time - the 
all -electronic RCA system, at the pres- 
ent state of the Art, is so far superior 
to the CBS mechanical system, that 
we believe that tthe FCC should re- 
tract its decision. 

BOOK REVIEWS 
[from page 31] 

theory are duly treated mathematical- 
ly, yet the basic theory is explained in 
language so simple and analogies so 
clear that a high school student can 
understand it. The author writes well, 
his style being one of ease and facility 
of expression which helps him convey 
his thoughts to his readers so that 
the reading itself becomes almost as 
fatigueless as when reading a novel. 

S.L.M. 
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gives you this NEW MODEL 8773 

SERVISHOP 
ALL IN ONE COMBINATION! 

* TUBE TESTER 

* SET TESTER 

* A.M. 
GENERATOR 

* F.M. 
GENERATOR 

ACTUALLY 
A COMPLETE 

SERVICE 

SHOP! 

R. C. P. saves you time and gives you 
more for your money. The tube tester 
alone has obsolesence proof features not 
available in any other tube tester. It 
provides for extra elements in switching 
circuits, extra socket blanks for new tube 
Lases, and extra switches not used at 
present. 

Double fuse protection-line fuse pro- 
tects transformer; meter fuse protects 
meter in all circuits. Approximately 1000 
listings on improved roll chart together 
with an elaborate multitester for meas- 
uring all AC & DC voltage, DC currents 
put in decibles-condenser leakage- 
-resistance in ohms and megohms out - 
signal generators for audio -radio, AM & 
FM. 

_a 

* A.F. 
GENERATOR 

* CONDENSER 
TESTER 

* FUSE 
PROTECTED 
METER 

$9 995 
NET PRICE 

SPECFIICATIONS: 

DC Voltmeter: 0.10.50.500.1000.2500 
AC Voltmeter: 0.10.50-500.1000-2500 
DC Milliammeter: 0-10-100-1000 
DC Ammeter: 0-10 
Decibel Meter: -8 to +15, 15 to 29, 29 to 49, 

32 to 55 
Ohmmeter: 0.500.5000 ohms, 0-0.1-1-10 meg- 

ohms 

Complete with tubes, batteries, test leads, output 
leads, etc., in beautiful natural finish oak case. 

Signal Generators include accurately calibrated 
fixed point ends of band frequencies and I.F. 
frequencies for A.M. and F.M. - giving speedy 
alignment. 

Buy From Your Jobber Insist on RCP Instruments Write for Catalog IRD 

RADIO CITY PRODUCTS CO., INC. 
152 WEST 25411 ST --- NEW YORK 1. N. Y. 

Automatic Record Changer Service 
Manual Volume 3 (1949-1950). In- 
cluding Latest Multi -Speed Changers, 
Wire and Tape Recorders. October, 
1950. Howard W. Sams & Co. Inc., 
Indianapolis, Indiana. $3.00. 

Service data on the following prod- 
ucts is presented in this Manual: Ad- 
miral, Crescent, Crestwood, Eicor, 
Markel, Masco, Milwaukee, Oak, 
Philco, RCA, Silvertone, Trav-ler, 
VM, Webster, Webster -Chicago, and 
Zenith. 

Each unit is analyzed with respect 
to general information, operating in- 
structions, change cycle, adjustments, 
troubles, and lubrication. Illustrations 
include top and bottom views to more 
clearly explain the subject matter dis- 
cussed under the above topics. In ad- 
dition, a parts list is supplied with 
each unit with reference numbers cor- 
responding to the part numbers ap- 
pearing in the various illustrations. 
Circuit diagrams are given where re- 
quired. 

Servicing technicians will find this 
Manual a valuable aid in the repair, 
adjustment and maintenance of rec- 
ord changers and recorders described 
in this book for many reasons: First, 
because of the technical information 
contained within its covers; and sec- 
ond because of the clear and well-de- 
fined methods of presentations. The 
evident planning entering into its 
preparation, examples of which are the 
excellent "exploded views" of the com- 
plete mechanisms, should be reflected 
in speedier and more lasting repairs 
made by the serviceman. S. L. M. 

BOOSTERS 
[from page 31] 

this receptacle they will automatically 
turn on and off greatly simplifying 
operation. For mounting on the popu- 
lar fringe area R.C.A. 630 T.S. set 
see Fig. 4B for dimensions. 
Simultaneous Demonstrations 

The problem of simultaneous dem- 
onstration of more than one TV set 
from one antenna in fringe areas is 
not practical with the conventional 
methods which employ pads or isola- 
tion amplifiers as the weak signal can- 
not be sacrificed in any way. 

The following method is quite suc- 
cessful and no noticable decrease in 
signal strength is apparent. Refer to 
Fig. 5. Line #2 to receiver #2 is in- 
ductively coupled to line #1 to re- 
ceiver #1. This coupling must be 
made between the final booster and 
receiver #1, otherwise an effective 
transfer of energy will not take place. 
About three inches of line #2 is laid 
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CUT DOWN TV 
SERVICE CALLS 

wem. 

,;(re I 

ELIMINATES CORROSION OF ANTENNAS, 

HELPS PREVENT CORONA... KEEPS PICTURE 

QUALITY FROM BREAKING DOWN 

Krylon is liquid magic that puts dollars in your 
pocket. Thousands of service dealers from coast to 
coast are using it on every installation. It cuts down 
service calls and builds good will-because it's an 
important aid to keeping picture quality at its peak. 
You measure its cost per installation in pennies. 

Krylon is an acrylic plastic coating, packaged in 

12 oz. aerosol dispensers. All the service man needs 
to do is press a button and spray it on. It dries in a 

few minutes to form a permanent protective coating 
of high dielectric strength. 

Spray Krylon on the antenna and antenna lead- 
ins ... it seals them against the rust and corrosion 
that can ruin picture quality. Spray it on high volt- 
age wiring and transformers ... it helps prevent 
corona and breakdown. Two types-clear and non- 
conducting aluminum. Stock both, because you'll 
need both. List prices: clear $1.95, aluminum $2.25 
per 12 oz. spray can. Also available in gallons for 
application by brushing or dipping. 

Don't wait another day before you start cutting 
down your service calls with Krylon! See your job- 
ber-or write us direct. 

JOBBERS! Franchises still open for this staple product that offers 

steady, effortless repeat business. Inquire today! 

KRYLON, INC. 
2601 N. Broad St. Philadelphia 32, Pa. 
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"The Professional Radio -Television man's 

Magazine"- published monthly. All articles 

are exclusive and timely. Practically every 

issue is worth what an entire I year sub- 

scription costs. 

SAVE Up to $ 1.00 each. 
Form a Group, 
Service Dealers 

subscribe to "il'I'SD" 

* The more in a group the bigger the savings. 
6 men in a group save $1.00 each; 4 men groups 
save $ .75 per man. Present "RTSD" subscribers 
may participate in or form a group with co- 
workers, or even competitors. Still active sub- 
scriptions are automatically extended I year. 
Start a Group today! The timely and exclusive 
technical data appearing in future issues of 
"RTSD" will make this +he best investment you 
ever made. The special Group Rate offer may 
be withdrawn at any time-so hurry. 

Use This CI»UMW d'or C o.wenie..rc . 

(The coupon below can be used for from I to 6 subscription orders. 

TEAR OUT - 
RADIO -TELEVISION SERVICE DEALER MAGAZINE 
342 Madison Ave., New York 17, N. Y. 

Please enter I year subscription orders for the names 
given below. Our remittance is enclosed. 

NOTE: If you do not wish to tear this order blank out, just print or 
type the information on a single sheet of paper, following the style 
given. Each subscriber's occupation must be clearly described 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order D 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order D 

MAIL TODAY 

Use it today!) 

In U.S.A. 
& Canada 

Foreign 
Rates 

One I -year subscription $2.00 $3.00 
Two I -year subscriptions, each 1.75 2.75 
Three I -year subscriptions, .50 2.50 

E Four I -year subscriptions, 1.25 2.25 
Five I -year subscriptions, 1.10 2.00 
Six I -year subscriptions, 1.00 1.50 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order D 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order D 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order D 
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flat on line #1. Several turns of roll 
solder, wrapped around the coupling 
will hold line #2 on line #1. Notice 
that there is no direct connection be- 
tween lines #1 and #2. For best sig- 
nal on receiver #2, line #2 is slid 
along line #1 until best reception is 
observed on Receiver #2. With this 
method no difference in signal 
strength between receivers is notice- 
able. 

RECORD 
CHANGERS 

[from page 27] 

for the installation. Some dealers. 
however, install the units without 
extra charge, finding that this makes 
it easy to make the sale. 

Contrast that with the profit a serv- 
ice dealer makes for the time and 
energy he puts into repairing a fail- 
ing one -speed unit. 

Nor do his sales end with the re- 
placement unit. Plug-in phonograph 
units, too, can be sold on television 
repair calls where the customer has 
no phonograph. There are more table - 
model television sets in homes today 
than console models with phonographs. 
Many of the owners of these table 
models have no phonograph but most 
of them would like to have one, if they 
could get one at a reasonable price. 
The serviceman on a TV call can 
casually mention that such units are 
available and give the prices. Here, 
his sales literature will be particularly 
valuable because the decision on such 
a purchase won't be as hurried as the 
decision on whether to buy a replace- 
ment unit or to get the old unit fixed, 
which requires a quick answer. It will 
probably be made after he leaves; a 
graphic piece of sales literature left 
with the prospect can do the final 
selling job. Profits and prices on these 
units generally run about the same 
as those on the replacement units but 
here the service -man usually doesn't 
need to bother with the installation, 
since the units are simply plugged into 
a television set or radio phono jack. 

If the service dealer can conduct a 
direct -mail program in connection 
with his sales campaign on replace- 
ment and plug-in changers, it will 
increase the returns. Webster -Chicago 
and some of the other replacement 
changer manufacturers have literature 
available that can be simply imprinted 
with the service dealer's name and 
mailed to everyone who has had a 
single -speed phonograph repaired in 
the last few years or has acquired a 
table model TV set recently. 

RADIO-TELEVrSION SERVICE DEALER 

YOU SAVE 3 WAYS 

with the Sensational New VEE-D-X 

The divider network that 
does away with the use of 
separate transmission lines 
when high and low channel 
antennas are mounted on the 
same mast. 

SAVES - 
SAVES - 
SAVES 

300 ohm transmission line 

installation time and money 

- extra accessory costs 

The Mighty Match is a remarkable devel- 

opment. With Mighty Match two antennas 
can be operated with a single transmission 

line. Everyone benefits from it - dealer, 

serviceman and user. Mighty Match elim- 

inates the need for two separate transmis- 

sion lines from high and low channel an- 

tennas mounted on the same mast - thus 
saving 1) transmission line, 2) installation 

time and expense, 3) extra accessories. The 

user gets a highly efficient installation that 
is also far better in appearance. 

How The Mighty Match Operates 
The Mighty Match isolates the high and 

low channel antennas by preventing the 

undesirable high frequency signal received 

by the low band antenna from entering 

the transmission line. The Mighty Match 

also eliminates the partial shunting effect 

of the high band antenna on the low. 

NOTE 
Only 300 ohm transmission line 
throughout may be used with 
the VEE-D-X divider network. 

VEE=D X 
BUILDERS OF THE WORLD'S 

MOST POWERFUL ANTENNAS 
JANUARY, 1951 

r 

HIGH 
CHANNEL 
Antenna 
Terminals 

Phasing 
Harness (or 
300 ohm 
line) to 
Low channel 
antenna 
terminals 

LOW 
CHANNEL 
ANTENNA 
Terminals 

NOTE - 
labels read- 
"To High 
channel 
antenna 
terminals" 

NOTE - 
labels read 
"To Low 
channel 
antenna 
harness" 

Transmission 
line to set 

re. 

LaPOINTE-PLASCOMOLD CORP. 
Windsor Locks, Connecticut 

Please send me more information on 
the Mighty Match. 

6 

Name 

Company 

Street 

City Zone 

County State 
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gives you Laboratory Precision at 

lowest Cost! 

221K VTVM Kit. 
$25.95 

Wired $49.95 

320K Sig. Gen. Kit 
$19.95 

Wired $29.95 

315K Delove Sig 
Gen Kit $39 93 
Wired $59.95 

í'25K Tube Tester 
Kit $34.95 
Wired $49.95 

lväll0913319111r; 

145K Sig. Tracer 
Kit $19.95 
Wired $28.95 

IIV Probe (wired 
only) $6.95 

R9 Probe Kit $3.75 
Wired $5.95 

...with a complete line 

425K 5" Scope Kit 
$44.95 

Wired $79.95 

1040K Flattery Elia. 
Kit $25.95 
Wired $34.95 

Over 50,000 servicemen have 
bought one or more EICO Kits and 
Instruments. That's the proof of 
EICO's leadership in value to the 
serviceman! 

For latest precision engineering, fin- 
est components, smart professional 
appearance, lifetime performance 
and rock -bottom economy-see and 
compare the EICO line at your job- 
ber's today before you buy any 
higher -priced equipment! You'll 
agree, with over 50,000 others, that 
only EICO Kits and Instruments- 
no other-give you the industry's 
greatest values for the industry's 
lowest costs! 

Read the full story on the complete 
EICO line. Write today for your free 
latest Catalog Iii 

511K VOM Kit $34.95!0 
$14.93 Wired $49.95 

Wired $17.95 C-5 5111e Crystal $3.95 .! 

ELECTRONIC INSTRUMENT CO., Inc. 
276 NEWPORT STREET. BROOKLYN 12 N. Y. 

Prices 5% higher on West Co -st. 
Due to unsettled conditions, prices and specifications are subje-t On chance without notre. 

Insure BETTER Television Service to Your 
Customers! ai .Didyfraect 

HIGH VOLTAGE AND 
ELECTROLYTIC TUBULAR 

TELEVISION 
CAPACITORS 

Especially Engineered for Television Circuits by 
INDUSTRIAL CONDENSER CORP. 

The economical quality line for replacement. Industrial Condenser Corp., 
manufacturers of Capacitors exclusively brings you highest quality for 
the particular requirements of Television at exceptionally attractive 
prices! Special Capacitors are Pyroteen Impregnated for low power 
factor, high insulation resistance, high operating temperatures. Oil, 
Pyroteen, Wax and Electrolytic Capacitors. Finest materials throughout. 
Ask Your Jobber for our Attractive Prices Today! 
Or write for Bulletin 1095. Industrial makes quality Capacitors for 
Television, Radio, every electronic and Industrial application-all types. 

Send for Complete Catalog 

INDUSTRIAL CONDENSER CORP. 
3243 N. CALIFORNIA AVENUE CHICAGO 18, ILLINOIS 

Sales offices in all principal cities. 

Modern plant built by Industrial Con- 
denser Corn.. for manufacture of 
Capacitors only. 

Ch= l,hange3 . 

Subscribers to SERVICE DEALER should notify our 
Circulation Dept. at least 5 weeks in advance regarding 
any change in address. The Post Office Dept. does not 
forward magazines sent to a wrong destination unless 
you pay additional postage. We cannot duplicate copies 

. , sent to your old residence. Old and new addresses MUST 
be given. 

RADIO -TELEVISION SERVICE DEALER, 342 Madison Ave., New York 17, N. Y. 

UHF 
CONVERTERS 

[from page 23] 

ode is operating at both signal and 
direct current ground potential so 
that it effectively shields the cathode 
from the plate. Bias is obtained for 
the cathode through a 100 ohm re- 
sistor with its associated 500 uuf 
by-pass filter capacitor. A series r -f 
choke is used so that the applied 
signal input is present, at the cathode 
terminal, and effectively isolated 
from ground by means of this choke. 
In its signal potentials, the tube oper- 
ates as a conventional triode with a 
signal applied to the grid. A changing 
signal on the cathode allows the tube 
to operate as an amplifier since in 
any vacuum tube, signal voltage 
causes plate current variations by 
changing the potential difference be- 
tween plate and cathode. Normally, 
there is no signal potential applied to 
the cathode but it is rather applied 
to the grid. There is a varying signal 
potential between grid and cathode 
in a conventional vacuum tube ar- 
rangement and in this grounded grid 
circuit, there is still a varying signal 
potential between grid and cathode. 
However, the cathode is at signal 
potential and the grid is at ground 
potential. 

The tuned circuits for the r -f am- 
plifier stage and the first oscillator 
are of a copper foil slug tuned variety. 
Since the second oscillator is fixed in 
frequency, the only variable is a slug 
tuning its tank circuit which per- 
mits sufficient variation with proper 
adjustment. The output from the 
u -h -f tuner may be link coupled into 
the first stage of the picture i -f am- 
plifier strip of the television receiver. 
If the television receiver uses a dif- 
ferent i -f than the output of this 
converter, only the second local oscil- 
lator of the tuner needs readjustment. 
By means of the slug tuning, this 
frequency is adjustable through a 
ring sufficiently wide to allow the 
output to match the i.f. of the picture 
amplifier. 

The three u -h -f tuning elements are 
rather unique although there are many 
types of tuning elements which could 
cover this range. For example, but- 
terfly tuners, rolled up transmission 
lines, and tuned transmission lines 
could be used to cover this frequency 
band. However, the ever-present prob- 
lem of economics and space require- 
ments as well as shielding has led 
to this rather physically simple tuning 
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:arrangement. These tuning elements 
consist of very thin strips of copper 
foil mounted on bakelite tubes. This 
foil represents less than a full turn and 
its longitudinal shape is tapered to 
produce the desired tracking. As the 
slug moves in or out by means of its 
attached threaded screw, the frequen- 
cy is varied. Tapered copper foil is 
used to obtain both a desirable tuning 

COIL 
FORM 

SLUG IS 
INSERTED HERE 

COPPER FOIL 

Fig. 9. Detail of u -h -f tuning element 

curve and the proper tracking of the 
radio frequency section and the os- 
cillator. Fig. 7 illustrates the tuning 
curve and Fig. 9 is a drawing of one of 
these u -h -f tuning elements. 

Since even a section of straight wire 
is an inductance in a u -h -f band, a 

coil can and does consist of only a 
portion of a turn in this frequency 
range. The electrical equivalent of 
these tuning elements is a slug tuned 
coil having a number of turns. Direct 
connection is made from these "coils" 
to the other circuit elements and 
vacuum tubes. 

CRYSTAL TBIOIIL 
[from page 20] 

ing the high output impedance of one 
stage to the low input impedance of 
the following stage. In most instances, 
step-down interstage transformers will 
be the most convenient method. Fur- 
thermore, if no input and output 
transformers are employed at the 
terminal points of a multistage crys- 
tal triode amplifier, the amplifier in- 
put impedance will be 500 ohms and 
its output impedance 10,000 ohms. 

The recommended circuit symbol 
for the crystal triode is given in 
Fig. 3. 

Applications 
The crystal triode will be useful 

as a detector, amplifier, and oscil- 

lator. The CK 703 is recommended for 
use at frequencies up to the video 
range. Several circuits have been 
worked out for crystal triode ampli- 
fiers and oscillators. The simplest am- 
plifier, perhaps is the circuit shown 
in Fig. 4. While fixed emitter bias 
(batteries Bi and B2) is shown here, 
and may be obtained in each instance 
from a 1/ -volt cell and low -resistance 

EMITTER COLLECTOR 

BASE' 

Fig. 3. Recommended crystal triode 
symbol. 

potentiometer, "cathode" bias (ob- 
tained by means of a suitable resistor 
in series with each CK 703 base lead) 
might also be used. 

The crystal triode has the advan- 
tages of small size, light weight, sim- 
plicity, instantaneous operation, and 

ItUS IS IT! THE RELAY 
WITH te r4a t9ea.&2e ead 

FOR A WIDE RANGE OF RADIO APPLICATIONS 

GUARDIAN Series 200 
Interchangeable 

COIL and 
CONTACT 

Switch Assembly 
Two basic parta-a coil assembly 
and a contact switch assembly- 

comprise this simple, yet versatile relay. The coil assembly consista 
of the coil and field piece. The contact assembly consiste of switch 
blades, armature, return spring and mounting bracket. The new 
Guardian Midget Contact Assembly which is interchangeable with 
the Standard Series 200 coil assembly, is also avallabe in either 
single pole, double throw: or double pole, double throw. 

CONTACT SWITCH ASSEMBLIES 
Cat. No. Type Combination 
209-1 Standard Single Pole Double 
200-2 Standard Double Pole Double 
200-3 Contact Switch 

Parts Kit 
200-4 Standard Double Pole 
210-M1 Midget Single Pole 
200-9-2 Midget Double Pole 
200-M3 Midget Contact Switch Parts Kit 

A.C. 
Cat. No. 
200-6A 
200-12A 
200-24A 
200-115A 

Threw 
Threw 

Double Threw 
Double Threw 
Double Throw 

13 COIL ASSEMBLIES 
COILS* D.C. COILS 

Volts Cat. No. Volta 
6 A.C. 200-6D I D.C. 

12 A.C. 200-12D 12 D.C. 
24 A.C. 200-24D 24 D.C. 

115 A.C. 200-32D 32 D.C. 
200-110D 110 D.C. 

*All A.C. coils available in 25 and 60 cycles 

GUARDIAN 
1606-A W. WALNUT STREET 

ELECTRIC 
CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING RADIO AMATEURS 

BACK NUMBERS of "RSTD" 
Order them 

DECEMBER 1948 
Checking Video & Synch Wave- 

forms by CRO. Part 1 
Magnetic Recording 
JANUARY 1949 
Checking Video by CRO. Part 2. 
Feedback & Phase Inversion 
Tuned Filters 
FEBRUARY 1949 
Test Equip. Symposium Issue: 

CROs - VTVMs - Sq. Wave 
Generators - Markers - Multi- 
meters - Kilovolters - High 
Voltage Probes, etc. 

MARCH 1949 
Tube Testers Chart 
Volt-Ohm-Milliameters 
TV Kilovoltmeter 
Signal Generators 
JUNE 1949 
Direct View Enlarging Lens 
Modern Tape Recorders, Part 2 
Custom Building High Fidelity 

Circuits. 
JULY 1949 
Picture Tube High Voltage Sys- 

tems 
High Quality Tuner Analysis 
Amateur TV Interference 
SEPTEMBER 1949 
Legality of TV "Policies" Clari- 

now-the supply is low. 
fled 

A Klystron TV Sweep Generator 
High Quality Analysis Series, 

Part 1. 
APRIL 1950 
Servicing Sync Separators 
The TV Waveform & Its Com- 

ponents 
Understanding Push -Pull 
MAY 1950 
1 -Man TV Antenna Orientation 
Elemenfs of TV Signal Distribu- 

tion 
TV Sync -Sweep Tracing 
JULY 1950 
Horizontal A -F -C Circuits, 

Part 1 
Theory of Tape Recording 
Winch for Raising TV Towers 
AUGUST 1950 
Servicing FM Detector Systems 
Horizontal A -F -C Circuits, 

Part 2 
Theory & Pract. of Video Detect. 

Circuits. 
SEPTEMBER 1950 
RCA's New TV Chassis 
Mechanical Features of Tape 

Recorders 
Horizontal A -F -C Circuits, 

Part 3. 

ADIO.TELEVISION SERVICE DEALER 

342 MADISON AVE., NEW YORK 17, N. Y. 

Dec. 1946 June 1949 0 May 1950 

D Jan. 1949 D July 1949 0 July 195Ói 
D Feb. 1949 D Sept. 1949 D Aug. 1950 

Mar. 1949 D April 1950 Sept. 

I remit herewith S for the copies ordered at c. each. 

NAME 

ADDRESS 

LITY ZONE STATE 

Please send me the 
back numbers checked 
here . 

The price Is 35e for 
each copy unless 10 or 
more are ordered. If 10 
or more are ordered the 
price is 25c each copy. 
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With these two dials 
You "tune in" the 

EXACT VOLTAGE 
YOU REQUIRE 

Halldorson's NEW 
VARIVOLT MASTER 
Voltage Adjusting Isolation 
Transformer Model N-202 

A new, larger capacity transformer 
that provides positive control of your 
voltage fluctuations-better than 
ever, and safer because it isolates you 
from your work. Raises voltage or 
lowers it-in 1 % volt steps-high for 
locating weak points, low for testing 
under minimum conditions. Handles 
the smallest or largest servicing job, 
even up to 20" TV Combinations! 

Rated capacity at 117 volt output 
is 500 watts. A marvel of efficiency, 
Varivolt Master weighs 21 lbs. yet re- 
quires less than a square foot of bench 
space. Steel runners permit easy 
movement, and slant the instrument 
for accurate reading. See your Job- 
ber Today! 

4 ear".leie _eiwe at 

TelevisionandRadioTransformers 

Vertical Output Transformers 
Horizontal Blocking 
Oscillator Transformers 
Vertical Blocking 
Oscillator Transformers 
Plate and Filament 
Transformers 
Stepdown Transformers 

Every Halldorson transformer is 
backed by over a third of a century 
of sound engineering and manufac- 
turing experience. For one of the 
most complete lines in the trans- 
former industry... 

Write for Free Catalogue 
The Halldorson Co. 4500 N. 
Ravenswood, Chicago 40, Illinois 

Halldorson 
.2cu. S.v,:hd ,rez,xvrrd 

freedom from objectionable heating. 
Its noise level is somewhat higher 
than that of a vacuum tube. However, 
the latter is a relatively small disad- 
vantage. This device seems certain to 
find a host of radio and television 
applications. It should prove espe- 
cially useful to the radio service 
dealer in small, pocket-size test oscil- 
lators operated from self-contained 
hearing -aid batteries. 

HE -COUPLING 
[from page 15] 

coupling network to be effective, the 
proper value of R and C must be 

chosen. A glance at Fig. 4 shows 
that the undesired 33 volts variation 
of the power supply, must be reduced 
below a point that will not exceed 
the amplified signal voltage of .75 

volts appearing in the same phase 
across R1. tinder these conditions, no 
regeneration will occur. Assume that 
the frequency of the applied signal 
voltage to the 6F5 grid to be 200 
cycles, which is the lowest frequency 
that the amplifier is expected to pass. 
Also assume that at this frequency, 
the coupling condensers do not affect 
the gain of each stage. Therefore, 

Fig.4-Voltage across .5 of cap. 

the voltage variation of the power 
supply occurs at a 200 cycle rate, and 
the de -coupling network must be de- 
signed for this frequency. 

Values For R and C 

The 33 volt variation must be re- 
duced to a value below .75 volt, which 
is a ratio of 44 to 1. Therefore the 
capacitive reactance of the condenser 
in the network must be 1 the value 

44 
of the resistor in ohms. If the resistor 
is chosen as 20% of Rl, the plate 
load resistor, then R of the de -cou- 
pling network equals 100,000 ohms. 
or 2270 ohms. This calls for a .35 µf 

This Sensational New RIDER Book Shows 
You HOW to Do It! 

RECEIVING TUBE SUBSTI- 
TUTION GUIDE BOOK 

by H. A. Middleton 

For AM -FM -TV Receivers and 
Allied Equipment! 

URGENT! Receiving 
tubes are very scarce . . 

and will get scarcer. 
There is a wide scramble 
for every type of tube. 
and you can't always get 
what you need. What can 
you do when you can't 
find a tube replacement? 
How can you get a set 
working again? How can 
you substitute one tube 
for another? 

HERE! 
HERE Are The Answers To All 

Tube Problems! 
2500 Radio And TV Tube Substitutions Are 
Listed! 

TV Receiver Filament Wiring! 
Heater Substitution Wiring Instructions! 

Tube Types Classified By Functions! 

And A Wealth Of Other Priceless Data! 
Here the serviceman will find 2500 radio and TV tube 
types systematically listed in numerical sequence with 
accompanying wiring instructions for making the aublti. 
turions. There are views of original and: substitute tube 
sockets, and clear explanations for whatever changes`msy 
be necessary. In this, one of the most important servie 
ing books ever published, and certainly a most timely 
one right now, the serviceman will find the way to turn 
out jobs that would otherwise remain on the shelf be. 
cause of lack of proper tubes. 

EXTRA! EXTRA! In addition to tube information...this 
sensational. book contains material on CathodeRay Tube 
Characteristics, Complete Tube Characteristics Chart, 
Ballast Tube Data, Pilot Light Information, Resistors- 
Capacitors-Transformer Color Codes. Transformer Sub. 
stitutlon, Fixed Condenser Substitution, and Converting 
Farin Radio for Electrified Operation. 

224 Pages in Heavy Durable Paper $fLL.eF0 Cover. 8t/z x 11 inches. Only F 
10 DAY MONEY BACK GUARANTEE 
Make this book PROVE its value! 
Unless you agree that it is the best 
investment you've ever made - 
return it, and we will refund your 
money. 

Rush This Coupon Today 

JOHN F. RIDER PUBLISHER, INC. 

480 Canal Street, New York 13, N.Y. 

Please send me copies of "RECEIVING 
TUBE SUBSTITUTION GUIDE BOOK" at $2.40 
per copy. I am enclosing check D money - 
order !-J in the amount of S If, 
within 10 days, I am not satisfied-I will re- 
turn the book(s) in good condition, for refund. 

Name 

Address 

City Zone State 
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Presenting 
THE NEW 

NEEDLE CLIP 

Actual Size 

PIERCES INSULATION 
TO MAKE QUICK 

CONTACT 
Solid bronze, non -corroding. Wire cen- 

ters itself in notched jew. Teeth on sides 
of jaw allow use for many other applica- 
tions. - USED IN - 

Electric and radio service shops 
Telephone and power company 

testing and maintenance 
Laboratory test work 
Hooking up truck trailer lights 
Field telephone and signal work 

SEND FOR FREE SAMPLE & CATALOG 1905 zesiftfifeigge 
1605 East 31st St., Cleveland 14, Ohio I 

TAPE TALK 
A Sensational Money 

Maker 
in 

RECORDING TAPE 
Brown Oxide 

Strong Acetate Base 

I(It) reel lot, 
600 ft. reel, each 95c 

1200 ft. reel, $1.62 

12 reel lots 
3900 ft. reel, $3.11 

Sample reel on request 
at the above prices. 

All prices F.O.B. Chicago 
Rated firms on open account- 

others C.O.D. 

VOGUE TAPE COMPANY 
105 West 72nd Street 

New York, N. Y. 

Therefore X. must be 1 of this value 
44 

condenser as C in farads is equal to 
1 

2piFX.. 
Figure 4 shows an equivalent circuit 

of an a -c generator impressing 33 
volts across R and C in series. R is 
equal to 100,000 ohms and C is equal 
to .5 pif. The reactance of the .5µf con- 
denser at this same frequency of 200 
cycles is about 1600 ohms. Therefore 
the output voltage across C = .40 
volts. Referring back to Fig. 4 shows 
that the de -coupling network, placed 
in the plate supply lead of the 6F5 
tube, will effectively reduce this in - 
phase feed-back voltage to a negligi- 
ble value. 

AD INDEi 
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Sams, Howard W. & Co., Inc. 4 

Schott, Walter L. Co. 
Snyder Manufacturing Co. _ 16 

Sprague Products Company 4 

Sylvania Electric Products Inc. 10, 11 
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You don't 
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Ali` ve 
I Specify "COLUMBIA" 

I for Your WIRE Needs! 

IComplete Stock of: 
Cord Sets Push -back wire 

I Hook-up wire Antenna wire 
Wire and Antenna kits 

Plugs, Outlets, Connectors 
Intercom, telephone wire and cable 

ANACONDA TELEVISION and RADIO 
WIRES and CABLES: Guy Wire, RG 59U 
cable, Shielded TV Lines, 300 ohm line, 
Aluminum Ground Wire, and all types 

Iof plastic hook-up wire. 

Send for New Catalog! 

IOrder From Your Jobber! 

I 

IWIRE & SUPPLY CO. 
12850 Irving Park Rd., Chicago IB, III. 

"National Distributors and Warehouse for 
IAnaconda Densheath Televiision and Radio 

Wire and Cables" 

HAVE YOU A JOB FOR 

A TRAINED TECHNICIAN? 
We have a number of alert young men who 
have completed intensive training in Radio 
and Television Repairing. They learned 
their trade thoroughly by working on 
actual equipment under personal, expert 
supervision. If you need a trained man. 
we invite you to write for ah outline of 
our course, and for a proepectua of the 
graduate. No fees, of course. Address 

Placement Manager, Dept. P103.1 

COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Chicago M= 

$1.00 to $5.00 PAID 
for "SHOP NOTES" 

Write up any "kinks'' or "tricks -of -the - 
trade" in radio servicing that you have 
discovered. We will pay from $1 to $5 
for such previously unpublished "SHOP 
NOTES" found acceptable. Send your 
data to "Shop Notes Editor," RADIO- 
TELEVISION SERVICE DEALER, 342 
Madison Ave., New York 17, N. Y. Un- 
used manuscripts cannot be returned 
unless accompanied by stamped and 
addressed return envelope. 
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ON EVERY FRINGE INSTA LLA TION 
Why High Towers, Hazardous Installations 

for your men as well as your customers? WHY spend so 

many hours (¡r on one installation when you CAN 

make or 4 calls and more profits 

installation in one afternoon? 

per 

You, the Service Dealers, are recognized as experts in your community. 
Your advice is often asked and usually followed. Your mer. are the one 

group in the electronics fielJ who actually get into the home ... right 
at the point of sale. It Etancs to reason then that an installation of one 
of the many fine simple -to -install antennas, plus an ANCHOR Single 
or Two -stage Booster would make a faster and more profitable installa - 
t on for YOU as well as a completely satisfied customer. REMEMBER, 
returned calls due to dis -satisfaction are costly. 
The New ANCHOR BOOSTERS Are Available. Order from your jobber Now. 

ANCHOR'S N_W SINGLE -STAGE BOOSTER, 
ARC -101-75, especially recommended far low 
signal areas in or near cities where these may 
be. any number ,f interference problems. Assures 
consistently good reception up to 75 miles 

OE SURE YOU KNOW 
ALL THESE FACTS 

Only ANCHOR can provide your cus- 

tomers w th ALL of the most Ultra - 

Mode -n advantages for consistent, 
top-nctch, long-range TV reception. 
Here's wh'! 

ANCHOR has the highest gain of any 

TWO STAGE BOOSTER. 

ANCHOR has the highest Signal to Noise 
Ratio. 

ANCHOR is the only non -regenerative unit 

available. The unit that is not returned. 

ANCt-OR'S Single Knob Construction is so 

converient for Booster is turned on and can 

be swi ched and tuned all on the same knob. 

ANCI-OR'S New and Revolutionary method 

of con-truction of the RF Stage (Pat. Pend.: 

is the onle real engineering advance in 

Boosters in recent years. 

ANCHOR''. TWO -STAGE BOOSTER is mod- 

ernly styled with streamlined plastic escutch- 

eon, soft mahogany leatherette finish. 

IMPO2TA-1T ANCHOR'S TWO -STAGE 
BOOS -ER is often the answer to installation 
difficulties Nell within the normal TV areas 
where thei- New Single Stage Model fails 
to give complete satisfaction. 

ANCHDR'S NEV/ TWO -STAGE BOOSTER, 
ARC -101-100, increases original TV signol 
strengte more then 5 tines and assures con 
sistenth ,good reception over 100 miles. 

ANCHOR 
ANCHOR ENG.NEERING ALWAYS A YEAR AHEAD 

2215 SOUTH ST. LOUIS AVENUE CH CAGO 23, ILLINOIS 



ANOTHER MILESTONE IN derido# ì*'rrr 
...the new RCA-17CP4 

metal shell 

rectangular kinescope 

The new RCA-17CP4 metal -shell rectangular 
kinescope is the first of its type-and represents a 
notable engineering advancement in the design of 
television picture tubes. 

in addition to the practical advantages of the rectangular 
shape, use of the metal shell substantially reduces the weight 
of the tube and permits the use of a higher -quality faceplate 
than is commonly used on all -glass types. 

Other features of the new RCA-17CP4 include an improved 
funnel -to -neck section which facilitates centering of the yoke 
... short overall length ... an ion -trap gun which requires 
only a single -field, external magnet ... and a frosted Filterglass 
faceplate. 

RCA's engineering leadership adds value beyond price to the 
RCA tubes you sell. And you benefit directly from this con- 
tinued research by the new products which it creates. 

Keep informed...stay in touch with your RCA Tube Distributor 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON. N.J. 


