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CI'S NEW RATO 

1910 

years ahead in simplicity of construction 

embodies latest developments plus 

C -D's famous built-in standard of qua- lity 

designed by the nation's foremost vibrator engineers 

a complete line of replacements available 

For your local C -D distributor, consult your Classified 
Telephone Directory ... or write direct for further details. 
Cornell-Dubilier Electric Corporation, South Plainfield, 
New Jersey. Other plants in New Bedford, Brookline, and 
Worcester, Mass. ; Providence, R. I. and Indianapolis, Indiana. 

CORNELL-DUBILIER 

world's leading manufacturer of 

VIBRATORS 

CAPACITORS CONVERTERS 
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'KIN -RAP TUBES BR/NG 

pIFFA? BUSINESS!" 

HUG -4 WATSON, Fcre-nan, .'arid 
Set -ion, where grids are. sown below 
gairg into ?00 -degree (centrigrade) 
G -E furnace to be de -gas -ed and de- 
o.< ti=ed. Every precauior is taken in 

mcliing Ken Rad tubes to assure top 
performance, long life. 

Saga C. F. PATTERSON, J & M Rodio Service Shop, 
838 North Rampart, New Orleans, La. Like thousands 
of reliable service men, Mr. Patterson insists on Ken -Raj 
tubes because he knows quality pays off. 

"I started in business in 1933 and I've 
been using Ken -Rad tubes ever since ! 

"In all that time I've never had a com- 
plaint. Ken -Rad tubes perform. They 
last. No other tube I know does a better 
job for you or your customers. 

"This is important, because you've get 
to satisfy customers if you're going to 
build repeat business. 

"Ken -Rad tubes always satisfied my 
customers. And that satisfies me." 

'Ken -Rad tubes satisfy customers and build 
repeat business because they're tested tubes. 
Tops in quality, stamina, endurance. 

"I know-because I've been supervising the 
making of Ken -Rad tubes for years. 

"We make Ken -Rad tubes with the greatest of 
care. They're thoroughly tested for noise, 
microphonics, static, life, shorts, appearance. 
gas, air and hum. 

"You can sell them with confidence. 
And you can rely on them to 
increase business, too !" 

1B2-MA2-8850 

KEN * RAD 
PRODUCT OF GENERAL ELECTRIC COMPANY 

Sîhenectady 5, New Ylrk 

The 
Serviceman's 

Tube 

SERVICE, FEBRUARY, 1949 I 
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NOW! the Famous `500 Photofact 

TELEVISION COURSE in Book Form! 
Previously available only to Photofact subscribers-now pub- 
lished to answer the insistent demand of the entire Radio Industry 

. t§48 

esttmatic 
ßesmd Chalge< 

$Bttitt ldattl 

NEW! 1948 Automatic 
Record Changer Manual 
New Volume 2 covers 45 models made in 1948, 
including new LP and dual -speed chang- 
ers, plus leading Wire and Tape record- 
ers. It's easy to service record changers 
when you have the PHOTOFACT Record 
Changer Manual handy. Complete, accu- 
rate data-based on analysis of actual 
equipment. Gives full change cycle data, 
information on adjustments, hints and 
kinks, complete parts lists, exclusive 
"exploded" diagrams. Have this time- 
saving, money -making book in your 
shop. Over 400 pages; de luxe $C75 
bound, 8'Y2 x 11". Only. 7 

1947 EDITION. Volume 1, Automatic Record Changer Manual. 
Covers more than 40 different post-war changer models manufac- 
tured up to 1948. Includes full hard -to -get data on leading Wire, 
Ribbon, Tape and Paper Disc Recorders. 400 pages; fully illus- 
trated: 81,4 x 11", hard cover. Only $4.95 

NEW! Specialized Photofact Volumes 

POST-WAR POST-WAR 

AUDIO 

AMPLIFIERS 
and 

Associated 
Equipment 

This is the book that's wanted by 
custom -builders, audio men and 
sound engineers. Covers a wide 
variety of well-known audio am- 
plifiers and FM and AM tuners, 
plus data on important wire and 
tape recorders. Presents a complete 
analysis of each unit. A "must" 
for custom -installers and for sound 
service specialists. 352 pages; fully 
illustrated; in sturdy bind- 
ing, 8yt x 11'. Only J 

COMMUNI- 
CATIONS 
RECEIVER 
MANUAL 

New! Invaluable to Amateurs and 
Short Wave Listeners. Complete 
technical analysis of more than 50 
of the most popular communica- 
tions sets on the market. An inval- 
uable service aid, a perfect buying 
guide for purchasers of communi- 
cations receivers. All data based 
on actual examination and study 
of each unit. 264 pages; profusely 
illustrated; durably bound, 5300 9y, x 11". Only J 

Radio Industry Red Book 
The RED BOOK tells you in one volume what 
you need to know about replacement parts for 
approximately 17,000 sets made from 1938 
to 1948. Includes complete, accurate listings 
of all 9 major replacement components-not 
ust one. Lists correct replacement parts made 

by 17 leading manufacturers-not just one. 
Covers original parts numbers, proper re- 
placement numbers and valuable installation 
notes on: Capacitors, Transformers, Controls. 
IF's, Speakers, Vibrators, Phono -Cartridges. 
Plus-Tube and Dial Light data, and Battery 
replacement data. 448 pages, 81/2 x 11", 5395 sewed binding. ONLY 

TUBE PLACEMENT GUIDE. Shows you exactly where to replace each tube in 5500 
radio models, covering 1938 to 1947 receivers. Each tube layout is illustrated by 
a clear accurate diagram. Saves time-eliminates risky hit-and-miss methods. 
192 pages; handy index. ONLY $1.25 
DIAL CORD STRINGING GUIDE. The book that shows you the one right way to 
string a dial cord. Here, in one handy pocket -sized book, are all available dial 
cord diagrams covering over 2300 receivers. 1939 through 1946. Makes dial cord 
restringing jobs quick and simple. ONLY $1.00 

Now you can own the book that gives you a complete, clear understanding of modern TV principles, operation and practice. Pre- viously available only in PHOTOFACT Folder Sets, this superb course has been bound in unified book form to meet an overwhelming demand from radio men in every branch of the industry. Written in clear, easy -to -follow language, profusely illustrated, packed with valuable up-to-the- minute data. Covers every phase of tele- vision-gives you the groundwork you must have to become a successful TV service tech- nician. Bring your television knowledge up-to-date this easy, economical way. The PHOTOFACT Television Course is available at your jobber-order your copy today! 
sturdy binding, 81/2 x 11". Only.. J 
Over 200 pages; fully illustrated; $300 
A "Must" for Everyone in Radio! 

NEW! Photofact Volume 5 
Latest addition to the famous PHOTOFACT Volume 
series-brings your file of post-war receiver service 
data right up to December 1948! Most accurate and 
complete radio data ever published-preferred and 
used daily by thousands of Radio Service Technicians. 
Everything you need for faster, more profitable serv- 
icing. Order Volume 5 today-keep ahead with 
PHOTOFACT - the only Radio Service data Sí839 
that meets all your needs! In deluxe Binder... O 

Vol. 5. Models from July 1, 1948 to Dec. 1, 1948 
Vol. 4. Models from Jan. 1, 1948 to July 1, 1948 
Vol. 3. Models from July 1, 1947 to Jan. 1, 1948 
Vol. 2. Models from Jan. 1, 1947 to July 1, 1947 
Vol. 1. All post-war models up to Jan. 1, 1947 

FREE Photof act Cumulative Index 
The easiest way to own the world's finest 
Radio Service Data is to subscribe regu- 
larly to PHOTOFACT Folder Sets. Send 
for the FREE Cumulative Index to PHOTO - 
FACT Folders coveringallpost-war receiv- 
ers up to the present. Helps you find the 
Folders you want in a jiffy. Get this FREE 
Index at your Jobber or write for it now. 

ORDER THESE BOOKS FROM YOUR JOBBER 

HOWARD W. SAMS & CO., INC 
INDIANAPOLIS 7, INDIANA 
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i 'iee VACUUM TUBE 

VOLTMETER KIT 
Everything you want in a VTVM. Shat- 
terproof solid plastic meter face, auto- 
matic meter protection -in burn -out proof 
circuit, push pull electronic voltmeter 
circuit assuring maximum stability. 
Linear DC and AC scales. AC and DC 
full scale ranges of 3V -10V -30V -100V - 
300V -1000V. A total of 24 ranges. Isolated DC test prod 
for signal tracing and measurements of voltage while in- 
strument is- in operation. An ohmmeter section accurately 
measuring resistance of 1/10 ohm to one billion ohms 
with internal battery. Extremely high input resistance 11 
megohms on all ranges DC and 6.5 megohms on AC. All 
these features and many more are the reasons hundreds of 
radio and television schools are using Heathkit VTVM's 
and recommending them to all students. Like all Heathkits, 
the VTVM kit is complete, 110V. 60 cycle power trans- 
former, 200 microamp meter, tubes, grey crackle cabinet, 
panel, test leads, 1% ceramic precision divider resistors 
and all other parts. Complete instruction manual. Better 
start your laboratory n 
Shipping weight 8 lbs °w' $24.50 

2 .gietsilltdee SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 
The ideal instrument for checking audio amplifiers, 
television response, distortion, etc. Supplies excellent 
sine wave 20 cycles to 20,000 cycles and in addition 
supplies square wave over same range. Extremely low 
distortion, less than 1%, large calibrated dial, beau- 
tiful 2 color panel, 1% precision calibrating resistors, 
110V. 60 cycle power transformer, 5 tubes, detailed 
blueprints and instructions. R.C. type circuit with 
excellent stability. $34.50 Shipping weight 15 lbs 

3 feat`ctitct 
CONDENSER CHECKER KIT 

Checks all types of condensers, paper mica - 
electrolytic-ceramic over a range of .00001 
MFD. to 1000 MFD. All on readable scales 
that are read direct from the panel. NO 
CHARTS OR MULTIPLIERS NECESSARY. A 
condenser checker anyone can read without a 
college education. A leakage test and polarizing 
voltage of 20 to 500 volts provided. Measures 
power factor of electrolytics between 0% and 
50%. 110V. 60 cycle transformer operated com- 
plete with rectifier and magic eye tubes, cabinet, 
calibrated panel, test leads and all other parts. 
Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a con- 
denser when you can know for less than a 
twenty dollar bill. $ .50 
Shipping weight 7 lbs 7 

9 

4 ;pearlizc.'t 
SIGNAL TRACER KIT 

Reduces service time and greatly in- 
creases profits of any service shop. 
Uses crystal diode to follow signal 
from antenna to speaker. Locates faults 
immediately. Internal amplifier avail- 
able for speaker testing and internal 
speaker available for amplifier testing. 
Connection for VTVM on panel al- 
lows visual tracing and gain measure- 
ments. Also tests phonograph pickups, 
microphones, PA systems, etc. Fre- 
quency range to 200 Mc. Complete 
ready to assemble. 110V. 60 cycle 
transformer operated. Supplied with 3 

tubes, diode probe, 2 color panel, all 
other parts. Easy to assemble, detailed 
blueprints and instructions. Small 
portable 9"x6"x$50 
Shipping Wt. 10 lbs 7 

Heathkits are beautiful factory engineered test equipment 
kits supplied complete but unassembled with all parts - 
tubes, grey aluminum cabinets, punched, formed and plated 
chassis, calibrated panels, ready wound coils and complete 
detailed instruction manuals for assembly and use. With 
costs zooming up, Heathkits save the labor cost of as- 
sembly enabling thousands to have equipment which they 
otherwise could not afford. 

5 77e NEW 1949 
HEATHKIT 5 -INCH 

OSCILLOSCOPE KIT 
New improved model 
of the famous Heathkit 
Oscilloscope. Building an 
oscilloscope is the finest 
training for television and 
newer servicing technique 
and you save two-thirds 
the cost. All the features 
and quality of instruments 
selling for $ 100.00 or 
more. Supplied complete 
with cabinet, two color 
panel, 5BP1 tube, 2 5Y3 
tubes, 2 6SJ7 tubes and 
884 generator tube. Power 
transformer supplies 1000 
volt negative and 350 volt positive. Sweep generator 
15 cycles to 30 M. cycles. Has vertical and hori- 
zontal amplifiers. Oil filled filter condensers for long 
life. Complete blueprints and instructions included. 
Shipping weight 25 pounds. 
Express only - $39.50 
6 1Iezeddet FM AND TELEVISION 

SWEEP GENERATOR KIT 
A necessity for television and FM. This Heathkit 
completely covers the entire FM and TV bands 
2 megacycles of 230 megacycles. The unit is 
110V. 60 cycle transformer operated. Uses two 
6J6 tubes, two 6C4 tubes and a 6X5 rectifier. An 
electronic sweep circuit is incorporated allowing 
a range of 0 to 10 MC. A sawtooth horizontal 
sweeping voltage and phase'control are provided 
for the oscilloscope. 

The coils are ready assembled and precision 
adjusted to exact frequency. As in all Heathkits, 
the best of parts are supplied, Mallory filter 
condenser, zero coef. ceramic condensers, all 
punched and formed parts, grey cackle cabinet, 
5 tubes, test leads, etc. Better get it built now 
and be ready for the FM and $24.50 TV business. Shipping Wt. 6 lbs. 

7 '> ecteddeir 

SIGNAL GENERATOR KIT 
Every shop needs a good signal generator. The 
Heathkit fulfills every servicing need, fundamentals 
from 150 Kc. to 30 megacycles with strong har- 
monics over 100 megacycles covering the new tele- 
vision and FM bands. 110V. 60 cycle transformer 
operated power supply. 

400 cycle audio available for 30% modulation 
or audio testing. Uses 6SN7 as RF oscillator and 
audio amplifier. Complete kit has every part neces- 
sary and detailed blueprints and instructions enable 
the builder to assemble it in a few hours. Large 
easy to read calibration. Convenient size $1 9.50 
9" x 6" x.43/4". Ship. Wt. 7 lbs 

ORDER DIRECT FROM THIS AD. 
WE WILL SHIP C.O.D. 
Add Postage for Weight Shown 

HEATH COMPANY 

4 SERVICE, FEBRUARY, 1949 
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GT amcQ, HYTRON 
HERE'S WHY 

O Hytron originated the Bantam GT- tic most populcr receiving tube. 

O Hytron has introduced more than fifty GT apes. 

O Hytron has the longest -the most extensive exf er_?ace with GT's. 

Your conclusion: Think of Hytron when you think of GT. As:{ for the original 

and best. Simplify your inventory problems, too. Stock t:-ie po_ ular Hytron GT 

to replace G, metal, or GT. 

v 

th i; 

REFERENCE Guiri 

lYT 
_U++IIj. 

F0. /IG4flC H:E fff!IttlN 

....,.....,,,. ,. 

._. 

: ct 

New 3rd Edition HYTRON REFERENCE GUIDE 
for MINIATURE ELECTRON TUBES 

Six pages -91 miniature tubes, 19 of them new. Unique, =onzains 
pertinent data and basing diagrams for all miniatures announz_d ro 
date, regardless of make. Lists Similar larger prototypes. 

NOW AVAILABLE AT YOUR HYTRON JOBBERS. 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921. 

MAIN OFFICE: SALEM MASSACHUSETTS 

SERVICE, FEBRUARY, 1949 5 
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NOW ON THE PRESS 

THE FIRST PRACTICAL BOOK 
ON THE INSTALLING OF TV and FM RECEIVER ANTENNAS 

TV... FM ANTENNA 

OVER 100 PAGES OF PROFUSELY 
DIAGRAMMED, PRACTICAL, 
UP-TO-THE-MINUTE 
INFORMATION COVERING - 

Antenna Tools 
(Basic Tools Required . . . Application of the Correct 
Tools for Specific Types of Installations, Involving Flat- 
top Roofs, Slate Roofs, Tile Roofs, Chimneys, Etc.) 

The TV Antenna Installation Problem 
(Fundamentals of All TV Installations . . . Judging 
Specific Application Features of the Various Types of 
Antennas Which Can Be Used for TV Work ... Solving 
Reflection Problems . . . Improving Signal -to -Noise 
Ratio.) 

Solving the Problems of 12 -Channel Reception 
(Factors With Which Service Men Must Be Familiar to 
Accurately Install Antennas For Full -Band Coverage .. . 

Typical Problems Analyzed.) 

High Frequency TV Antenna Installations 
(Antennas and Installation Procedures Which Afford Best 
Results. Solving Major Installation Problems Involving 
Tuned Indoor and Outdoor Antennas. Application of 
Stub Filters.) 

(Indexed 

INSTALLATION 
by IRA KAMEN 

and LEWIS WINNER 

TV Interference 
(Analysis of Nine Sources of Interference and Solutions 
Which Have Proved Effective.) 

Fringe Reception 
(Selecting and Installing Antennas for 'Maximum Recep- 
tion in Areas Over 45 Miles From Stations . . . Tower 
Installations . .. Estimating Tower Costs.) 

TV Master Antenna Systems 
(Typical Multiple Dwelling Antenna Systems for Simul- 
taneous Operation of Many Receivers From a Single 
Antenna Array and Amplifier Setup.) 

FM Antennas 
(Analysis of Practical FM Antennas ... Selecting Proper 
Antenna for Rural and Urban Jobs.) 

The Business of TV Antenna Installations 
(How to Conduct Successfully TV Installation and Ser- 
vice Work Today .. . Proper Use of Correct Types of 
Installation and Servicing Agreements and Warranties.) 

TV Antenna Tricks of the Trade 
(Antenna Installation Devices Which Will Improve Pic- 
ture Fidelity.) 

for Quick Reference) 

BRYAN DAVIS PUBLISHING CO., INC., Book Dept. 
52 Vanderbilt Avenue, New York 17, N. Y. 

Send me a copy of TV ... FM Antenna Installation, post- 
paid, for which I am enclosing $2.00. 

NAME 

ADDRESS 

CITY AND STATE 

The first edition, now on the 

press, is limited in quantity. 
Order Your Copy NOW! 

Price $2 Post Paid 

6 SERVICE, FEBRUARY, 1949 
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UP 
and Lever Switching Connects Each Tube Pin to Proper Circuit 

DOWN 
ALL ZIITT9 NIRíO e r ENG£ 

GM iGR6 

PMa x4M8E. 1í0I ií02 ECG, 

1. ALL ELEMENT CHECK - Thor- 
ough conclusive test of tube elements, 
shields and taps. The only commer- 
cial tester to get at each tube pin and 
make an open and short check. 
2. NO HUNTING FOR SOCKETS 
-No plugging into wrong socket. 
Circuit flexibility requires only one 
socket for each type of tube base. 
3. CIRCUIT CLARITY - Lever 
switch numbering corresponds to 
RMA tube pin numbers, connected to 
bring out each active tube element. A 
simple up or down motion of the 
lever instantly makes the connection. 
4. OPERATION SIMPLICITY- 
Minimum of control settings plus 
straightforward arrangement of this 
outstanding emission circuit. Gener- 
ally not more than five of the 10 lever 
switches need be set. 
5 "PICTURE" YOUR CIRCUIT 
-Assures confidence in tests and en- 
ables special tube checks for balanced 
r_rcuits, special loads, etc. "Trick" 
switching circuits make it more dif- 
ficult for the serviceman to "picture" 
his test circuit. 
6. SET UP YOUR OWN TEST FOR 
NEW TUBES - The "pictured" 
circuit and straightforward test pro- 
cedures enable the user to set up data 
for new tubes. A feature rarely found 
in commercial type tube testers. 
7. INDIVIDUAL CONTROL FOR 
EACH TUBE ELEMENT - Takes 
care of roaming elements, dual cathode 
structures, multi -purpose tubes, etc., 
in addition to standard value tests. 

MODEL 3480 $9875... U.S.A. Dealer Net 

R.AAJT 
wrc. 

En*EP e ar : ..r . . C . . . o 

...Combination 
Volt -Ohm -Mill -Ammeter Model 3980 

*nKAR TUBE TESTER MODEL 3413 
Trip.ett lever switching 
circuit arrangement has 7 
distinct advantages con- 
tributing to maximum :lex- 
ibility, simplicity of opera- 
tion and anti-obsolesence. 
NET DEALER $6675 

PRICE 

This tester combines the Tube Tester Model 3413 with complete 
facilities for voltage current and resistance analyses ... a real 
economy for those shops requiring a combination tube tester and 
volt -ohm -mil -ammeter . . . Attractive two tone metal case with 
detachable hinged cover... 

TECH DATA 
D. C. Volts: 0-3.12-60-300-1200, at 10,000 Ohms/Volt. 
A. C. Volts: 0-3.12-60-300.1200, at 2,000 Ohms/Volt. 
D. C. Amps: 0-12, at 250 Millivolts. 
D. C. Milliamps: 0-1.2-12-120, at 250 Millivolts. 
Ohms: 0-1000-10,000 (10-100 at center scale). 
Megohms: 0-1-50 (10,000-500,000 Ohms center scale). 
Output: Output Jacks, Condenser in series with A. C. Volt ranges. 
Scale: 5.6" long on top scale arc. 0-1000 Ohms and 0-50 Megohms on top arc. 
0-12-60-300 A. C. and D. C. Volt figures are on four separate arcs. Scale 
markings are black on white except A. C. are red on white; O.1K Ohms scale 
is green on white. 

SISE AT YOUR RADIO PARTS DISTRIBUTOR OR FOR MORE INFORMATION ... WRITE 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 

In Canada Triplet Instruments of Canada, Georgetown, Ontario 

zeecUitue . , Yr 
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SYLVANIA RECEIVING TUBES O SII 
SPECIALLY PROCESSED 

FOR FINER TELEVISION PERFORMANCE! 

Each tube is identified by the 
special orange markings. This is 

your assurance of the higher 
quality demanded by television. 

Now, when you replace worn-out re - 
ceiving tubes in your customers' 

television sets, give them the finest in 
television reception with these new re- 
ceiving tubes specially processed by 
Sylvania for the extra -tough require- 
ments of television service. 

These new Sylvania television tubes, 
in the new bright orange and green 
television cartons, actually undergo 
three times more exacting tests to insure 
they are unsurpassed! Their higher 
quality and superior performance 
more than justify their small addi- 
tional cost. 

They are not just good tubes, they 
are superior tubes ... results of Syl- 
vania's years of experience in the 
electronics field. Be sure you have a 
ready supply for increased television 
tube replacement business. See your 
Sylvania Distributor today! Sylvania 
Electric Products Inc., Radio Tube 
Division, Emporium, Pa. 

LOOK FOR 
THE BRIGHT ORANGE 
AND GREEN CARTON 

Replace worn tubes with these specially processed Sylvania 
tubes made to pass television's rigid requirements. 

AVAILABLE NOW IN THE FOLLOWING TYPES 

1B3GT 6J6 7F7 
6AG5 6K6GT 7H7 
6AL5 7B4 7N7 
6BG6G 7B5 7Z4 

7C5 

SYLVA NIA 
ELEC RIG 

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS: ELECTRIC LIGHT BULBS 

8 SERVICE, FEBRUARY, 1949 
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RADIO TELEVISION ELECTRONI 
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Comper:sofion for Your Knowledge 

Tv AND FM with its varied installa- 
tion and servicing problems, have once 
again demonstrated the value of know- 
how and particularly its use. How 
often a Service Man, who because of 
a lack of familiarity with a receiver, 
or the required test unit, or the neces- 
sary installation equipment, will begin 
to set up a stream of excuses and apol- 
ogies for his failure to get that in- 
come and also the respect of his 
customers which he feels he so- richly 
deserves. 

At a recent service meeting, when 
a speaker, representing a service com- 
pany, pointed out that his group were 
able to ask for and receive quite a 
sum for a certain type of installation 
which would guarantee interference - 
free reception in a certain type of 
area, a Service Man arose and, quite 
disturbed, claimed that a large com- 
pany could demand a substantial fee 
for such services, but a small inde- 
pendent could not begin to make such 
claims, since the customer would not 
only feel he is being overcharged, but 
in doubt over the maintenance of a 
guarantee offer. And in addition, this 
Service Man also felt that the custom- 
er would go next door and get a bet- 
ter price. In reply, the company 
representative pointed out that if the 
Service Man knew his business, thor- 
oughly understood the problems, and 
believed in himself and his knowledge, 
these fears could be dismissed. For, 
continued our speaker, whether you 
are an independent operator or asso- 
ciated with a service company, that 
know-how is still the answer to get- 
ting what you deserve. 

Continuing, we were told that there 
is no need to worry about the fellow 
next door if you have the ability based 
on experience and study, since the fel- 
low next door, armed with the same 
ability, will feel as you do and make 
the same charges or perhaps more, for 
he may feel his time is even more val- 
uable to him. And then, we were told, 
if competition insists on price cut- 
ting, you can be sure that these com- 
petitors don't know the answers and 
you'll be called in to remedy the er- 
rors introduced by this price -cutting 
competitor. 

An independent Service Man, who 
has been eminently successful as a 

SERVIC 
TV installer and Service Man sup- 
plemented our speaker's remarks, say- 
ing that many Service Men are 
quickly realizing that those sure -we'll - 
do -it -for -less fellows are no competi- 
tion and actually, these operators are 
rapidly disappearing from the prob- 
lem scene. We were then told about 
two other extremely important fac- 
tors in servicing and installation 
which must not be overlooked in this 
return -for -your -effort picture, and 
these were appearance and conduct. 
Unfortunately, too many Service Men 
seem to forget that they are visiting 
homes and not factories, and have to 
dress and act accordingly. Whether 
the call involves outdoor or indoor 
work, it is essential that the Service 
Man should not present himself in fac- 
tory or mechanic's garb. With this 
uninviting appearance he will be re- 
ceived accordingly, and receive, prob- 
ably, a mechanic's fee. His dress can 
be simple but neat, we were told, sim- 
ilar to that worn by the telephone re- 
pair man. If heavy indoor or outdoor 
work is required, a lab jacket or over- 
alls can be slipped on. In addition, 
conversation should be on a level 
which will gain the respect of the cus- 
tomer. 

This Service Man then stated that 
the latter two points are too often as- 
sumed to be mere trivialities and com- 
pletely discounted. The results of this 
indifference are well-known, he said, 
adding up to a lack of work, loss of 
income, the eventual loss of confidence 
and very lean of acceptance. We 
were then told that many service com- 
panies conduct weekly sessions in 
which these factors are stressed. Ser- 
vice Men who attend these meetings 
are told that conduct and apparel rules 
must be followed. 

At many other service meetings, the 
subject of professional conduct and 
apparel has been a featured topic. 
During a talk at a recent meeting of 
the Federation of Radio Servicemen 
of Pennsylvania in Harrisburg, during 
which James M. Skinner, vice presi- 
dent in charge of service and parts at 
Philco, received an award for `out- 
standing contribution to progress of 
radio service in '48", Skinner strong- 
ly emphasized the importance of per- 
sonal appearance, conduct and the 
application of know-how in the home. 

Here is cash register advice, which 
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demands attention, and when followed 
will cause a merry jingle and a 
healthy black set of figures in the 
books. 

Those TV Antennas 

THE VARIETY OF UNUSUAL POS- 

SIBILITIES which exist in the TV an- 
tenna installation business were effec- 
tively highlighted by Charley Golen- 
paul, jobber sales manager of Aero- 
vox, during a recent service meeting 
talk. 

"Television antenna work is quite a 
business," Golenpaul said, "since there 
is not only the sale of the antenna 
which is involved, but the labor. 

"The variety of antenna installa- 
tions ranging from the simplest single 
dipole to the elaborate stacked arrays 
and reflectors, and again from a di- 
rect mounting on the roof peak, to a 
lofty mast supported by a chimney 
mount, means that Service Men can 
meet just about every purse and pur- 
pose. 

"Even after the installation has been 
made, service organizations are in for 
still more business. When additional 
TV stations come on the air in their 
territory, wide-awake Service Men go 
after their previous installations and 
suggest improvements to bring in the 
new programs, such as supplementary 
antennas, realignment of existing an- 
tennas, the use of boosters, etc. Amaz- 
ing as it may seem, there seems to be 
no limit to what the TV enthusiast 
will spend to enjoy the best in tele- 
vision." 

TV in '49 

FROM BURTON BROWNE of Chicago 
has come an excellent slogan for '49 
which, expressed in an effective sym- 
bol declares that "1949 is TV Year." 

We agree with you Burt, for '49 is 
certainly a TV year.-L. W. 
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VIEWING AREAS Of TV 
Lucid Analysis Reveals Why the Rectangular Viewing Area Shape Was 
Selected Initially for Picture Tubes, Advantages of Its Application and 
How It Compares With Other Types of Viewing Area Shapes In Use 
Today. 

EARLY WORKERS in television spent 
considerable time studying the pos- 
sible shapes and aspect ratios for the 
most desirable presentation of the 
picture. 'The examples set by many 
of the world's great paintings, by mo- 
tion pictures and by the simple fact 
that most of man's activities occur in 
a horizontal area, all influenced the 
final choice of a rectangular picture 
having a width -to -height ratio (aspect 
ratio) greater than unity. Many ra- 
tios were suggested based on scientific, 
pseudo -scientific, and even practical 
reasons. Most of these lie between the 
limits of 1.2 and 1.8 and, golden ratios 
and dynamic symmetry notwithstand- 
standing, it is probable that the public 
would enjoy television equally well 
with most of the suggested aspect ra- 
tios. It was, however, necessary to 
standardize so that a given receiver 
would be able. to reproduce pictures 
from all transmitters with equal ef- 
ficiency. The aspect ratio finally chos- 
en was 4:3 with the long side hori- 
zontal. 

This standardization still left consid- 
erable leeway for the receiver manu- 
facturer. To date, at least, most TV 
receivers have employed picture tubes 
having circular screens and there ap- 
pears to be considerable difference of 
opinion as to the most satisfactory 
manner for presenting a rectangular 
picture on such a screen. 

Typical Viewing Areas 

Fig. 1 illustrates the viewing areas 
most commonly seen. Type a is usual- 
ly employed on monitoring equipment 
in the studio where size is immaterial, 
but it is necessary to examine all parts 
of the picture. Types b, c and d are 
representative of viewing areas on 
commercial receivers. In this draw- 
ing the white area is that actually de- 
voted to the picture. The black area 

by 
ROBERT P. WAKEMAN 

Research Division 
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is that portion of the tube not used 
and the shaded area is that portion of 
the picture which is transmitted but 
not seen at the receiver because the 
beam is off the screen when it is being 
reproduced. The sketches a', b', c' and 
d' show the effect on the picture in 
each of the four cases. 

The Rectangular Picture 

A study of Fig. 1 indicates that it is 
desirable to sacrifice part of the pic- 
ture in the interest of enlarging the 
remainder and using a greater per- 
centage of the tube area. The extent 
to which this procedure should be car- 
ried has rightly been left to the manu- 
facturer by the standards committees. 
However, it is felt that the conse- 
quences of enlarging the picture on a 
given tube should be quantitatively ap- 
preciated by the industry and the 
public. 

The condition shown in Fig. la oc- 
curs when the height of the picture is 
0.6 that of the useable diameter of the 
picture tube. Fig. ld shows the con- 
dition when the picture height is equal 
to the usable tube diameter. Within 
these limits the actual area occupied 
by the picture is given by the expres- 
sions : 

- 2(cos' al 
D= I +cos'4/3a --' -al-a' A=for 0.6<a<0.75 
4 - 4/9 0 

N.79 -16a'1-) 

A D23 -2 (cos"'a for 0.75<n<1.00 a1-a') 

h 
where: a = 

D 

h = Picture height 

D = Useable diameter of tube 

The percentage of the transmitted 
picture, which is actually seen, is: 

A 
% pix - x 100 

4 

3 

and the percentage of the useable area 
of the tube which is employed is: 

A 
% tube = x 100 

a - D' 
4 

Fig. 1 indicates that as a 
/ Height of Picture 

l 
1 is increased, 

Useable diameter of tube 
the percentage of the picture actually 
seen is decreased, whereas the per- 
centage of the useable tube area is 
increased. 

Viewing Area Conditions 

Fig. 2 illustrates the relation be- 
tween these three quantites with a 
taken as the independent variable. 
Thus, when a = 0.6, the entire picture 
is viewed, but only 61% of the tube 
is used and when a = 1.0, the entire 
tube is used but we see only 59% of 
the picture. Since the percentage of 
picture seen decreases very slowly at 
first, while the percentage of tube used 
increases quite rapidly, it would ap- 
pear to be good economics to make 
a somewhat greater than 0.6. It 
should be noted that the small per- 
centage of the transmitted intelligence 
which is lost by this procedure is of 
relatively little importance, since the 
center of interest in a picture is usual - 
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R 
ly corso 
screen 
corners, 
be very 
ing to r 

eivers 
ntrated near the center of the 
nd we are merely clipping the 

If overdone, however, it may 
annoying, especially when try - 
ad titles. 

Compromise Conditions 

The hird curve on Fig. 2 is the 
produ of the two percentages, and the 
maxim may be a possible criterion 
for a od compromise. This maxi- 
mum i dicates that we should use 
about ';c% of the tube and see about 
92% of the picture. This corresponds 
to an a of 0.73. In b' and c' of Fig. 1 

can be een the effect of having a equal 
to 0.70 : nd 0.75, respectively.. It might 
be not t here that the use of a mask 
having rounded corners with radii 
equal t one-fourth the picture height 
(RMA standard) will not eclipse any 
more f the picture in these three 
cases. This is not true, of course, in 
the cas, of Fig. la'. 

The Square Picture 

One ther possible compromise should 
be m tioned at this point. At the re- 
ceiver the vertical sweep amplitude 
may b made equal to that of the hori- 
zontal sweep. This converts the 4:3 
aspect ratio to a square picture which 
may b made to employ the entire area 
of the picture tube and reproduce 78% 
of the ransmitted picture. Obviously, in 
addit`rn to losing a sizeable portion of 
the tr nsmitted information, this pro- 
cedo results in nullifying the stand- 
ard 4 aspect ratio as set forth by the 

Table 1 

Nomi al 
diameter .. 

Useable 
diameter .. 

Pix area when 
190% of pix 
is viewed .. 

Pix area when 
95% of pix 
is viewed .. 

Pix area when 
99aí of pix 
is eiewed .. 

7 10 12 15 20 

6,A 9V4 11 14 18y4 

19 41 58 94 168 

24 53 75 121 218 

26 56 80 129 232 

o 

RASTER 

b 

PASTE> 

b' 

c 

i ASTE r 

d 

ST )\ 

/ 

Fig. 1. Viewing areas most commonly seen on picture tubes. The illustration in a is that of 

the viewing screen on monitor equipment, while in b, c, and d appear the viewing areas on typical 
commercial TV receivers. In a', b', c' and d' appear the effects on the picture in each of the four 

types of areas illustrated in o, b, c and d. 

RMA and adopted by the FCC, as well 
as producing a vertical elongation of 
all objects in the scene. 

Useable Diameter/Area 

Throughout this discussion the terms 
useable diameter and useable area have 
been employed. Table 1 shows the 
useable diameters of five standard 
tubes together with the area in square 
inches which may be obtained when 
various percentages of the transmitted 
picture are actually viewed; the use- 

able diameters were obtained from 
manufacturer's specifications and lab- 
oratory measurements. 

Best Picture Areas 

The majority of television receivers 
now on the market employ pictufe 
areas close to that indicated as opti- 
mum by the curves in Fig. 2. It is be- 
lieved that a continuance of this policy 
will promote the greatest public ac- 
ceptance of television. 

Fig. 2. The relation between percentage of picture viewed, percentage of tube employed 
and the product of the two percentages is illustrated here. 
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TV Antenna Installation 
Tricks of the Trade 
IN MANY Tv installations it is neces- 
sary to incorporate antenna installa- 
tion devices to improve picture fidelity. 
These devices, which feature unique 
circuitry, perform specific functions in 
the antenna system. 

One type device, an attenuation pad 
(Fig. 1), is used to reduce the signal 
level at the input of the TV receiver 
and thus: 

(1) Prevent a strong TV signal 
from overloading the receiver input 
and producing crossmodulation. 
Crossmodulation, which manifests 
itself by one TV pattern appearing 
behind another, is most common be- 
tween adjacent channels, i.e., 2 and 
4, 4 and 5, 7 and 9, 8 and 10, 9 and 
11, 10 and 12, and 11 and 13. 

(2) Reduce the TV signal level 
input so that the contrast control on 
the TV receiver has a practical 
range of adjustment. Strong TV 
signals (more than 20 millvolts) 
may make the contrast control so 
sensitive, that in 10° to 45° of man- 
ual adjustment the picture can be 
overcontrasted (turned black) by 
the person operating the contrast 
control. In this instance, the atten- 
uation of the pad has to be increased 
until a contrast control adjustment 
of 100° (approximately / rotation 
of the control) can be realized be- 
fore the picture is overcontrasted. 

(3) Minimize effect of a reflec- 
tion which cannot be eliminated by 
other means. Often when the TV 
signal is of reasonable strength, it is 
possible to attenuate the direct sig- 
nal to ä point where the reflected 
signal is below the noise level and 
the direct signal is still of usable 
strength. 
The attenuation pad shown in Fig. 

1 may introduce an impedance mis - 

by IRA KAMEN 
Manager, Television Antenna Dept. 

Commercial Radio Sound Corp. 

New York City 

match of 1.25:1 as the resistor marked 
x is set at its minium and maximum 
values. However, this mismatch is of 
no consequence in power loss and 
standing -wave -ratio. In fact, this pad 
provides a better match over the entire 
TV band (54-216mc) than the aver- 
age TV receiver and will often com- 
pensate for the deficiencies of a TV 
receiver whose input impedance may 
vary considerably with frequency. 

Three design factors were consid- 
ered in the evolution of this circuit: 

(1) Only one resistor needs ad- 
justment for a large range of atten- 
uation settings. 

(2) A simple assembly can be 
made on a bakelite plate which en- 
ables quick change of the single re- 
sistor (x) which is varied in steps 
to obtain -the desired attenuation 
level. 

(3) Resistors of low value and 
which are subject to a minimum 
variation with frequency are em- 
ployed. Higher resistor values have 
been known to vary in resistance as 
much as 25% when required to pass 
200 me currents. 
This flexible pad, with its slight mis- 

match, can be used in even the most 
critical attenuation adjustments. To 
assemble theoretical attenuation pads 
which provide a perfect match at vari- 
ous attenuation steps is impractical as 
the calculated values are usually not 
as manufactured and would therefore 
have to be calibrated. The Service 

Man would require an expensive set 
of low tolerance resistors, as in opti- 
mum design all values of the H pad 
would require change as the attenua- 
tion steps increase. The casualty 
value of resistors which are assembled 
and dissembled is also very high. In 
a series of carefully scrutinized an- 
tenna tests no practical differences 
were noted for all attenuation values 
between the perfectly matched atten- 
uation pad and the pad shown in 
Fig. 1. 

Fig. 2 shows another type of atten- 
uation pad which can be used to adjust 
the TV signal level between a 72 -ohm 
coaxial line and a 72 -ohm receiver. 
By keeping the series resistor, x, to a 
minimum of 100 ohms it is not pos- 
sible for the TV receiver load in par- 
allel with the 85 -ohm resistor to effect 
a serious mismatch on the coaxial 
cable termination. 

This unit can also be neatly assem- 
bled on a bakelite plate for adjustment 
of TV signal levels. 

Since the input impedance of the 
pads shown in Figs. 1 and 2 approxi- 
mates the impedance of the transmis- 
sion lines, at the termination end, all 
the signal from the antenna is absorbed 
and little energy is reflected back up 
the antenna lines. 

In many installations in primary 
signal areas, only one or two stations 
of a total of four or six in the area 
may require attenuation. Therefore it 
may be necessary to provide a selector 
switch which will enable the user to 
insert attenuation on the channels 
where the signal strength is excessive 
and remove the attenuation on those 
channels where the TV signals are of 
a satisfactory level. 

A two -gang, double -pole, three - 
position switch can be used to connect 

How to Construct Attenuation Pads for 72 and 300 -Ohm Lines, 
Connect Two TV Receivers to Single and Dual Arrays, Use Jumper Link 
Assemblies to Permit Use of Folded Dipoles or Broadband Straight Dipoles 
With 300 or 72 -Ohm Lines, Apply Divider and Decoupling Networks 
Which Permit Use of Single Line With HF And LF Antennas, etc. 
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ion using a coaxial switch for 
ing the pads described in Fig. 2 

a coaxial line and a 72 -ohm 
The circuit shown functions 

ame 1, 2, 3 sequence described 
two -gang 300 -ohm transmis- 

e selector switch. 
me of the larger private dwell - 
is common for two TV receiv- 
be permanently installed in the 
t sections of the home. It is 

of necessary to install a sepa- 
tenna for the second receiver 

he coaxial cable or transmission 
om each TV receiver can be 
ed across the antenna terminals 

in Fig. 5. The fact that both 
ission lines are properly ter - 
d by the receiver minimum loss 
ad (Fig. 2) assures complete 
ion of the incoming signals and 
re reflections cannot pass up 
ansmission line and down the 

Th. . parallel arrangement shown in 
Fig. may not be satisfactory under 
the f s lowing conditions: 

(1 In fringe areas where the slight 
loss ti e to paralleling lines or use of 

Fig. 5. How to parallel coax lines to secure 
aimai a eons operation of two receivers from a 

single antenna. 

20 Ohms 120 Ohms 

To 300 -Ohm amento Te 300 -Ohm Input of 
Trwwmlprion Lins TV Reoelren 

.20 n250 ms 

1200 it 120 Ohms 

Fig. 1. Flexible pad for adjusting signal level 
between 300 -ohm transmission line and 300 -ohm 

receiver input. 

Fig. 2. Simple pad for adjustment of signal 
level betwee 72 -ohm coaxial line and a receiver 

with a 72 -ohm unbalanced input. 

Fig. 3. A two -gang double -pole three -position 
selector -switch arrangement which permits in- 
sertion of pads in 300 -ohm lines in those channels 

where the TV signals are too strong. 

Fig. 4. Coaxial switch circuits which adds cir- 
cuit attenuation on those TV channels where the 

TV signals are too strong. 

Fag. 6. Paralleling coax line for simultaneous 
operation of two receivers from two antennas 

for all -channel interference -free reception. 

Antenna for Channels Antenna for Channels 
5,11 and 13 2,4,7 and 9 

Locate o 
Distance 

From Each Other 

DPDT Switch 

TV 
Receiver 

Coanlal 
Cables 

TV 
Receiver 

2 

pads will drop the picture into the 

snow. 
(2) When both receivers are going 

to be operated simultaneously on dif- 
ferent TV channels, in which the rt 
radiation from one receiver tuned to 
channel 2, 3, 7, 8 or 9 may interfere 
with reception on another TV receiver 
tuned to channel 5, 6, 11, 12 or 13, 

respectively.' In a majority of in- 

stances a home owner would prefer to 
tolerate this interference on one chan- 
nel during the periods in which both 
receivers are going to be operated 
simultaneously, rather than have two 
antenna arrays on his rooftop. It is 

also possible that separate antennas 
may not solve this interference prob- 
lem for when two antennas are in- 
stalled adjacent to each other on a 

chimney stack the cross channel in- 
terference radiation may be as preva- 
lent as when the transmission lines are 
coupled directly together on a single 
antenna. Two antennas will only solve 
the interference problem when they 
can be located far enough from each 
other and adjusted so that energy re - 
radiated from the antenna connected to 
receiver I will not mar the pictures 
on receiver 2 to an objectionable de- 
gree. 

In many complex areas, on multiple 
dwelling roofs, it is necessary to in- 
stall two antennas to provide all chan- 
nel reception. If the two antennas aré 
judiciously located so that each an- 
tenna covers the specific channels, as 
indicated in Fig. 6, it is possible to 
parallel two receivers on the two ar- 
rays (to be located as far apart as 
possible) for interference -free recep- 
tion. To keep both transmission lines 
terminated properly as the antenna 
selector switches are thrown from one 

(Continued on page 29) 

Ilra Kamen, SERVICE; October, 1948. This 
article offers a complete analysis of this type of 
interference and shows a couple of patterns 
which indicate the manifestations of this inter- 
ference. 

Fig. 7. Circuit of double -pole double -throw 
switch arrangement, used in the Fag. 7 setup in 
the selection of either antenna, which maintains 

the load on the unused coax line. 

DPDT 
Switch 

s 
u 

To TV 
Receiver I or 2 
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Horizontal AFC System in 
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Control Oscillator H. Output 

H 
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H 
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MOST TELEVISION RECEIVERS, presently 
manufactured, employ some means of 
frequency stabilization in the horizon- 
tal deflection oscillator, as a means of 
improving immunity to received noise 
(interference) impulses which tend to 
momentarily disrupt horizontal syn- 
chronization. 

In the Magnavox receiver the sta- 
bilization method (Fig. 1) employs a 
control tube, / 6SN7, which serves to 
control the frequency of the oscillator ; 
a horizontal oscillator of the blocking 
type, % 6SN7; and a 6BG6G hori- 
zontal deflection amplifier, not specifi- 
cally pertinent to the present discus- 
sion, except that its output pulse is fed 
back to the control tube. 

Basic Considerations 

Fundamental (non - synchronized) 
frequency of a blocking oscillator may 
be controlled over a limited range, by 
varying its dc grid bias. Such a vari- 
able is applied to the oscillator tube, 
as frequency control, the control po- 
tential being derived from the control 
circuit, which is in part a function 
of frequency difference between the in- 
coming sync pulses and the oscillator. 

The width of the sync pulses 
changes with this frequency difference, 
as they appear at the control grid of 

50.000 Ohms 002 mf- 
To Grid al Canlrol 

Tube 

tror. 
LaM ,-1'1 

Input waveform 
V 

Output Wanton 
Parabola 

Fig. 2. The parabola Circuit. 

Fig. 1. Beale circuit of the Magnavox horizontal ale system. 

Fig. 3. Integrated deflection pulse circuit. 

the control tube. Under such a change 
in pulse duration, the average plate 
current is also changed. Plate current 
passing through the cathode resistor 
provides a dc potential which is an au- 
tomatic variable under frequency -shift 
of the oscillator, and which serves to 
re-establish correct frequency. 

The Control Tube Circuit 

Applied to the control tube grid is 
a complex waveform consisting of a 
parabola, a partially integrated pulse 
from the horizontal deflection yoke, 
and the sync pulse from the sync am- 
plifiers. These are derived in the fol- 
lowing manner : 

(a) Parabol--Across a .0022 mfd 
capacitor (61) appears a sawtooth of 
potential, produced by pulse -output of 
the blocking oscillator across the ca- 
pacitor. This is taken off by a 150,- 
000 -ohm resistor (180) to appear 
across the variable horizontal lock (25). 
These two components form an in- 
tegrating circuit, making a parabola 
from the sawtooth. 

(b) Integrated Deflection Pulse-At 
the output of the horizontal deflection 
transformer appears a pulse of nega- 
tive polarity, which is the normal de- 
flection pulse applied to the deflection 

500,000 5 Mmkt 
Mld 

control rua 
nor Lock ®G" Input Woueform 

® V U 
Output WOvMorm 

Porliolly Intearoted Pulse 

yoke. This is applied to the same 
control grid of the control tube, 
through resistor 187 (560,000 ohms) 
and a 5-mmfd capaictor (26) which 
form an integrating network. Such a 
series rc network is recognized as a 
so-called peaking circuit employed in 
some deflection systems to form a com- 
bined sawtooth-plus-pulse waveform 
from a simple pulse. It partially in- 
tegrates the deflection pulse. 

(c) Sync Pulse-Also applied to the 
control tube grid is the positive sync 
pulse. 

(d) The Combined Waveform_ 
Thesethree components are applied to 
the grid, across the horizontal lock 
capacitor, a variable. They add to 
form the composite (combined) wave- 
form; Fig. 4. This is a simple addi- 
tion, a function of their respective in- 
stantaneous amplitudes and their 
phase relationships. Phase between 
the parabola and the integrated deflec- 
tion pulse is always a constant, since 
they both are derived directly from 
the horizontal oscillator. Between 
these and the sync pulse, however, the 
phase varies as there is tendency for 
frequency difference between the os- 
cillator and the incoming sync pulses. 
Therefore, the composite waveform 
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Magnavox TV Deceivers 
Basic Considerations ... Control Tube Circuits Used ... Sync Pulse Action 

... How the Horizontal Hold Control Works ... Cathode Circuit Design 

... Oscillator Circuit Performance ... Coil Design ... Sawtooth Formation. 

changes s such frequency -shift oc- 

curs, as i ustrated in Fig. 4. 
This omplex waveform appears 

across the horizontal lock capacitor, 
and the potential developed is a vari- 
able; given increase in capacity, poten- 
tial is reduced and decrease of capacity 
leads to increased control grid poten- 
tial. 

Effect of the Signal 

The control tube operates at low 
plate potential (between 100 and 130 

volts), its dc grid bias being around 
minus 1( volts. Initial bias is sup- 
plied by ¡the negative oscillator grid, 
through á 3.3-megohm resistor. With 
such low plate potential, plate current 
cutoff is reached by a modestly nega- 
tive grid, and the applied ac grid sig- 
nal proéuced plate -current flow only 
over its most -positive portion, thereby 
selecting the sync pulse which is now 
a variab e in width ; Fig. 5. 

Furthermore, if plate current flows 
over on y a portion of the cycle, its 
average value is a function of the rela- 
tive time duration ; the average value 
over the complete cycle is less when 
the pulse is of short duration than 

by J. F. BIGELOW 
Director of Service Training 

The Magnavox Company 

when it is long. The illustration shown 
is exaggerated, but illustrates the prin- 
ciple. Then, as pulse width varies 
with frequency -drift of the horizontal 
oscillator, a change in potential ap- 
pearing across the cathode resistor re- 
sults. Through a voltage -divider net- 
work consisting of resistors 181 (180,- 
000 ohms) and 173 (100,000 ohms), 
this change is applied to the grid cir- 
cuit of the oscillator by connection of 
the oscillator's grid resistor to the net- 
work. 

Horizontal Hold Control 

The horizontal hold control varies 
the plate -cathode potential between 100 
and 130 volts. Thus, it changes the 
tube's plate current -grid voltage char- 
acteristics so that, with given grid 
bias, slightly more or less of the peak 
signal input amplitude appears in the 
plate circuit. Thus, the average plate 
current undergoes change, which is 

R 

ide Pulse 

rJ J 

n n 

Narrow Puls 

Oscillator Too Lote 
roo Low Frequency) 

Normal Phase 
Relationship 

Parabola 

Integrated 
Pulse 

Sync 
Pulse 

Combined 
Pulse at 
Grid of 
Control 
Tube 

reflected into the oscillator grid cir- 
cuit ; this control over narrow limits, 
oscillator frequency. 

As correction to thermal drift in 
the overall circuit, plate voltage at this 
tube section is also changed by a re- 
sistor, 166 (30,000 to 38,000 ohms) 
having a high negative temperature 
coefficient. This resistor is physically 
located about one-half inch above a 
power resistor so that as the instru- 
ment warms, thermal drift of the oscil- 
lator is compensated. In practice, 
thermal drift is evidenced by change 
in horizontal positioning of the picture, 
necessitating re -adjustment of the hold 
control ; if serious, it may be impos- 
sible to re-establish the picture by 
means of this control. 

Cathode Circuit 

To obtain an average from the pulses 
of plate current, it is necessary to use 
a rather large capacity, serving as a 
filter across the cathode resistor. 
More positive sync of the oscillator 
will be had, however, if there is a 

(Conti:wised on page 31) 

.: -- 

Fig. 5. Effect óf the signal; low plate potential 
prompts a plate current cutoff, caused by a 
modestly negative grid. The applied at grid 
signal produces plate current flow only over its 
most positive portion, thereby selecting sync pulse 

which is now variable in width. 

Fig. 4. Composite wave form which results when the three com- 
ponents (parabola, partially integrated pulse, and sync pulse) 
are applied to the grid across the variable horizontal lock capacitor. 

Fig. 6. Pulse component, integrated to be 
nearly a sawtooth. 

r AC Component 

Ef 
I+ DC Component 

0 
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DIAiø#S1RA7/0#4$5 
GENERAL ElECTRIC 

GENERAL. f 

tLNICp 5 P.Ml%l! i'! t 
:..,... / 46 

. 

IN .city after city dealers and servicemen have witnessed amazing 
demonstrations proving the outstanding quality and superiority 

of G -E speakers. Many distributors have purchased these demon- 
stration units to show dealers just what we mean when we say- 

General Electric Speakers are quality speakers. 
If you have not seen these demonstrations-if you have not seen 

General Electric speakers operate under difficult conditions, be 
sure to contact your local distributor. There is a marvelous exhi- 

bition of speaker performance waiting for you. 

ASK FOR THESE EYE-OPENING, EAR -CONVINCING PROOFS: 

A G -E speaker playing under water. 
A standard replacement 4" speaker 
taking the output of a 25 -watt 

amplifier. 
Comparison of the frequency re- 

sponse of various sized speakers. 
Comparison of the sensitivity accord- 

ing to magnet weight. 
Hear large speaker performance in 

small speakers. 

See a man standing on a speaker 
withoutdamaging the all -weld frame. 

Also insist upon hearing the Variable 
Reluctance Cartridge playing a 

cracked record without reproducing 
the click, or a worn record without 

excessive needle scratch. 

Ask for the high fidelity performance 
demonstration of the Variable Re- 
luctance Cartridge. 

For complete information on General Electric speakers, write: 
General Electric Company, Electronics Park, Syracuse, New York. 

oa caz zyuzi joet coyzae/zrice 

GENERAL ELECTRIC 
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THEE'E IS EVERY 

GOOD REASON TO 

STOCK G -E SPEAKERS 

Ever( G -E speaker is 

pe'furmance-engineered 
at Electronics Park. 

Every G -E speaker is 

equi3ped with the Alumi- 
num Foil Base Voice Coil. 

Every G -E speaker can 
handle plenty of power. 

Every G -E speaker is 

desi' ned to have the 
proper frequency response 
required for the job. 

10' and 1 2'. For 
public address 
systems, c ,insole 
radie replacer.enL 

'h a inside story 
of G -E speakE r 

su )eriority--the 
,4lumintm Foil 
Bosse Voi:e Coa.: 

aid 5'-V'. For 
imall set replace- 
rients, diive- 
in theaters, 
:ar radios, etc. 

Cland 8". For lager 
set replacements, 
F .61ic addre ;s s (s- 
tems, car rudiºs. 
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AM/FM Tuner and 
AF Amplifier 
THE FRONT END of an AM/FM tuner 
(Espey 513) diagrammed on the cover 
this month features an rf tuning unit 
designed around miniature tubes, min- 
iature rf chokes, and special ceramic 
capacitors. The AM and FM tuning 
circuits are completely independent of 
each other since separate tubes and 
separate tuning gang sections are em- 
ployed. For instance, the variable ca- 
pacitor consists of a multiple six -gang 
unit with three sets of AM and three 
sets of FM rotor and stator plates. 

For AM, a low -impedance type loop 
antenna is used. It was selected since 
its placement in the cabinet is not 
critical. 

A 6BA6 is used in a tuned rf ampli- 
fier. This tube feeds a 6BE6 con- 
verter through tuned interstage rf 
transformers for increased gain and 
selectivity. Iron -core miniature 455-kc 
if transformers are used, a 6SG7 serv- 
ing as an if amplifier. The detector is 
a 6J5 connected as a diode. The de- 
tected audio is fed through a printed 
circuit diode filter network into the 
audio section of the bandswitch. 

The FM antenna input is designed 
for 300 -ohm transmission line. A 

[See Front Cover] 

folded dipole antenna, suitable for at- 
taching to the rear of the cabinet is 
supplied. This antenna may be re- 
placed with a standard 300 -ohm FM 
dipole. 

A 6BA6 serves as a tuned rf ampli- 
fier stage. A 6BE6 is the mixer tube, 
and the grid circuit of this tube is 
tuned. A signal from a separate 6C4 
local oscillator is injected into grid 1 

of the 6BE6 mixer through a small 
ceramic capacitor. The local oscilla- 
tor is drift compensated by means of 
ceramic temperature compensating ca- 
pacitors. 

The 6SG7 if tube is also used as the 
FM if amplifier with a separate minia 
ture 10.7 -mc iron -core transformer 
feeding a 6SH7 ratio detector driver 
tube. The ratio detector transformer 
is a slug tuned unit wound on special 
ceramic forms. A 6AL5 double diode 
is used as the detector. Disc type cer- 
amic capacitors are used for bypassing 
the FM if circuits. 

The FM audio line has a standard 
de -emphasis network to equalize the 

9701( 
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SI 
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audio frequency response. Both the 
AM and FM have individual avc sys- 
tems, which operate a 6U5 tuning in- 
dicator tube on both bands. 

A 6SQ7 is used as the first audio 
amplifier; this is the only audio tube 
on the 513 chassis. The bass and 
treble controls are in the grid and 
plate circuits of this tube. The bass 
control circuit is a high pass filter with 
variable cut-off frequency, while the 
treble control is a variable high -fre- 
quency audio attenuator network. 

A phono input socket is wired in for 
use with a record player. 

Voltages for powering a phono pick- 
up preamp are present at a Utility 
Socket on the top of the chassis. 

A power supply for this model uses 
two 5Y3GT rectifiers. 

Audio Section 

The audio section has a 6J5 feeding 
another 6J5 used as a self -balancing 
phase inverter. 

Four 6V6GTs are used in a push- 
pull parallel output circuit to drive a 
multi -tap output transformer. Inverse 
feedback voltage is taken from the 
secondary of this transformer and ap- 
plied to the cathode circuit of a 6J5. 

Output impedances of 4, 8, 15, 250 
and 500 ohms are available at the out- 
put transformer secondary. 

Fig. 1. Circuit of the audio amplifier designed 
for the tuner. 

Fig. 2. View of the amplifier and tuner. 
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J 

IT'S RIGHT 

Another reason for Radiart's nation -w -de 

preference is the complete selection of vi- 

brator types manufactured! There is a COR- 

RECT Radiart replacement vibrator for most 

every need . . . to ORIGINAL SPECIFICA- 

TIONS! This completely eliminates gt.ess 

work . . . and assures peak performance 
because no "next best" type is installed! 

Good jobbers everywhere carry almost all 
types in stock . . . or can get quickly any 

number you want! In addition ... each of 
these 82 types is precisior engineered .. . 

and manufactured under the most careful 
inspection that assures peak performcnce 
from every Radiart vibrator . . . always! 

WHEN IT'S RADIART 

THE RADZART CORPORATION 
CLEVELAND 2, OHIO 

MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS 
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PHONO 
MOTOR 1001 mrrfd 00P 

DIATOR 

Circuit Features of the Sparton Indirect Viewing TV Models 

INDIRECT viewing with a special type 
of mirror in the lid of the cabinet is 
being featured in several types of TV 
receivers. In one model, the Sparton 
series 4939TV/4940TV/4941TV, twen- 
ty-eight tubes are used, and the picture 
tube is a 10" 10BP4. 

The mirror used is of special design. 
Unlike other mirrors, this type is sil- 
vered on the top side instead of the 
back and does not have the glass for 
protection, but a plastic safety shield is 
provided. 

In this model, Fig. 1, the rf tuner is 
a separate sub -assembly of the receiver. 
It contains the rf amplifier, converter, 
local oscillator, fine tuning control, 
station selector switch, input . trans- 
formers, rf amplifier coils, oscillator 
coils and the individual tuning adjust- 
ments for the transformers and coils. 
It amplifies the selected rf signal and 
provides at the converter plate a pic- 
ture if carrier of 26.25 mc and a sound 
if carrier of 21.75 mc. 

In the rf amplifier, T, to TB together 
with incremental inductances L2, La 
and L4 are input transformers tuned to 
channels 2 to 13. The secondary of 
each of these transformers forms a 
parallel resonant circuit with the input 
capacity of the 6BH6 rf amplifier. The 
inductances of the secondaries of trans- 
formers Ti through T2, tuned to chan- 
nels 2 to 6 are adjusted by means of 
individual slugs placed within these 
coils. Incremental inductances L2, La 
and L, are added in series with the 
slug -tuned secondaries of transformers 
T8, T, and T8, tuned to channels 8, 10 
and 12 to form tuned circuits for chan- 
nels 7, 9 and 11. Thus the secondary 

of T, tuned to channel 8 with an added 
series inductance L2 forms the tuned 
circuit for channel 7 and so on with 
channels 9-10 and 11-12. The secon- 
dary of transformer T9 is slug tuned 
for channel 13. On channels 7 through 
13 15-mmfd capacitors (C1, C2, Ca, C,) 
are placed in series with the secon- 
daries of transformers T, through T8. 
In this way, the effective shunt capac- 
ity with which these coils resonate is 
decreased and the use of larger induc- 
tance values is permitted. 

Converter 

Each of the inductances, L2 through 
L,,,, forms a tuned pi -network with the 
input capacity of the 6AG5 converter 
and the output capacity of the 6BH6. 
These resonant circuits are tuned to 
channels 2 to 13 and couple rf energy 
to the grid of the 6AG5. Since the 
oscillator output and the rf signal are 
both fed to the grid of the 6AG5 the 
heterodyne products (if frequencies) 
appear at the converter plate. 

The inductance of coils Ls through 
L9, tuned to channels 2 through 6, is 
adjustable by means of individual slugs 
placed within these coils. Incremental 
inductances are added to the slug tuned 
coils for channels 8, 10 and 12 to form 
tuned circuits for channels 7, 9 and 11. 
Li, is slug tuned to channel 13. 

In the plate of the converter there 
are three tuned circuits: 

(1) La, with C12 forms a parallel 
resonant circuit tuned to 27.75 
mc which acts as a series trap 
presenting a high impedance to 

(3) 

the if frequency of the adjacent 
channel sound carrier. 

(2) Lab with Cue forms a parallel 
resonant circuit tuned to 94 mc, 
which acts as a series trap pre- 
venting the oscillator injection 
voltage from developing bias on 
the grid of the 6BH6 (V,), the 
first video if stage. 
La, in conjunction with the out- 
put capacity of the 6AG5 con- 
verter and the input capacity of 
V. forms a parallel resonant 
circuit tuned to 22.4 mc, which 
is the first stage of a stagger 
tuned video if system. 

RF Oscillator 

The local oscillator is a conventional 
Colpitts system. The inductances, L1, 
through L,8, together with the incre- 
mental inductances L2,, L22 and L2,, 
form the oscillator tank circuits and 
are tuned to channels 2 to 13. Fine 
tuning is accomplished by means of a 

.5 to 1.5-mmfd variable (C,2,), which 
has a capacity range sufficient to pro- 
duce a ±-300 kc variation in oscillator 
output frequency on channel 2 and a 
variation of approximately -{-2 mc on 
channel 13. The output of the oscil- 
lator is coupled to the grid of the con- 
verter by means of a 1.5-mmfd capaci- 
tor, Cio. The oscillator operates at a 
frequency above that of the received 
signal. 

Sound IF and Ratio Detector 

The sound and picture if signals are 
common to the first and second pix if 
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MINIATURE TUBE MERCHANDISER TM -30 

TUHG SG 

TUNG SOL -,. 

SOLVES STACKING 
PROBLEM! 

KEEPS SHELVES 
TIDY! 

UH(e-a;i 

INVENTORY AT 
A GLANCE! 

INSTANT SELECTI ON ! 

REDUCES SPACE 
REQUIREMENTS! 

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY 
Manufacturers of Electron Tubes c rd Radio Dial Lamps 

SALES OFFICE:: ATLANTA CHICAGO DALLAS DENV71 DETROIT LOS ANGELES NEWARK 
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stages using 6BH6s. At the output of 
the third 6BH6 pix stage, sound en- 
ergy is taken off by means of L, the 

Fig. 1. Schematic of the Sparton TV chassis. 

tively coupled to L., a 21.75 -mc cath- 

ode trap. This energy is fed to the 
sound take off loop, which is induc- first sound if stage. Two stages of 

(Continued on page 40) 

22 SERVICE, FEBRUARY, 1949 

www.americanradiohistory.com



Volume XVIII 
RIDER MANUALS 

To Be Shipped To Your 

Jobber Late February! 

VOLUME 

RIDER MANUAL. TELEVISION 
Plus Separate "How It Works" Book 

Volume I was an instontaneous "hiY'. volume 

be even more in demand-BECAUSE 

in a TV area can afford to be 

-mt 

if is sure to 
contain the 

sert R 
data from 

OFFICIAL 
RIDER MANUALS. authorized 

OFFICIAI Men°them elv 
and include Double 

the set map e and, 
GIANT SCHEMATICS 

spread, Tripleo spread, 
the right track toward solving 

to put you on 

any TV problem. pages-"How 
It 

Equivalent of 2300 pages- 

Wo.rki ' Book; cumulative Vol. I and 800 

Vol, II, and Index ............................ 

"Doorway to Profit" 
"I think of my library of Rider Manuals 
as a doorway to profit. Because of the 
reliable and authentic data contained in 
these Manuals, we are able to service sets - AM and FM - more efficiently, more 
satisfactorily and with greater speed. My 
jobber has a standing order to send me 
a copy of each new Manual as it appears." 

Rod Harley, Radio Service 
220 Seabright Avenue 
Santa Cruz, California 

Now Available! 

in the profit -building library of 
The World's Greatest Compilation of Radio Servicing Data - 
Including AM, FM and TELEVISION - and allied equipment 

2036 Pages PLUS Separate "How It Works" Book and Cumu- $ 9 80 lative Volumes XVI, XVII and XVIII Index. Both Books . . . completa 

This is the biggest RIDER MANUAL of them all. 2036 FACTORY -AUTHORIZED, fact -crammed pages... 
comprising the greatest number of models and chassis of AM and FM receivers and record changers 

of more thon 100 manufacturers ... up to date to January, 1949. Here are the exclusive RIDER "Clari- 

Skematix" to help you do a better, faster, more profitable ¡ob. Here is the famous "HOW IT WORKS" 

Book which fully explains electrical and mechanical innovations in VOLUME XVIII. Here is the 

authentic, reliable data direct from the manufacturers themselves ...data which make RIDER 

MANUALS the easiest to understand, the simplest to use, and the best to help you make more money. 

RIDER PA MANUAL 
The first industry -wide Public Ad- 
dress Equipment Manual, incorpo- 
rating the amplifier production of 
147 manufacturers from 1938 to 

1948. 2024 Pages PLUS "How It 

Works" book which explains theory 
of various PA circuits and method 
of rapidly locating faults. 

$1800 including Index. 

JOHN F. RIDER, PUBLISHER, Inc., 480 
Export Agent: Roche International Corp., 

RIDER MANUALS 
Television Manual, Volume I 

(plus "Haw It Works" and Index) $18.00 
Television Manual, Volume II 

(plus "How It Works" and Index) 
Volume XVIII 
Volume XVII 
Volume XVI 
Volume XV 
Volume XIV to Vil 

each volume) 16,50 
Volume VI 12.50 
Abridged Manuals Ito V 

lone volume) 19.80 
Record Changers and 

Recorders 9 00 
Master Index, Covering 

Manuals, Vols, Ito XV 1 50 

18.00 
19.80 
16.50 
8.40 

1980 

Canal Street, New York 13, N. Y. 
13 E. 40th St., N Y.C., Cable, ARLAS. 

RIDER MANUALS ar2eaet SUCCESSFUL 
SERVICING 

NOTE: The Mallory Radio Service Encyclopedia, 6th edition, makes reference to only one source of radio receiver schematics-Rider Manuals. 

ANOTHER NOTE: The C -D Capacitor Manual for Radio Servicing, 1948 edition No. 4, makes reference to only one source of receiver schematics-Rider idanuals. 
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Fig. 1* 

Custom-built Cabinets 
CUSTOM-BUILT CABINETRY is rapidly 
becoming a major factor in the TV 
shop, affording the Service Man an 
unusual opportunity to develop a new 
and extremely profitable department. 

The cabinets, in the main, include 
basic designs which are adaptable to 
many types of rooms with a variety 
of interior decorations. To facilitate 
the sale of such cabinets, one manufac- 
turer' has prepared a brochure which 
not only illustrates the types which are 
available, but the actual woods in 
which the cabinets can be supplied. 

Cabinet Flexibility 

The custom-built cabinet, which is 
particularly applicable to kit -made re- 
ceivers, is quite flexible in its applica- 
tion since it can be made to accommo- 
date all of the equipment or parts of 
the setup. In one case, as shown in' 
Fig. 1, provisions were made for not 
only mounting the television and radio 

,Transvision, Inc. 

Fig. 2* 

by MARTIN W. ELLIOTT 

receivers, but phonograph albums and 
a bar, too. This design can readily be 
applied to accommodate books or a 
desk, as well as the radio and TV 
equipment, or the side sections can be 
omitted and a TV and radio housing 
used only for the television and radio 
receiver. 

Combination Setup 

In Fig. 2 appears another approach 
to the custom-built eabinet idea with 
provision in this case for a television 
and radio receiver in the left-hand col- 
umn and phonograph in the right. 

Provisions for Shelves 

In Fig. 3 appears still another type 
of custom-made cabinet in which 
numerous shelves are a featured item. 
Often there is a need for extra shelf 
space for dishes, books, record albums 
or even a portable phono unit and the 
flexible shelf arrangement is an ex- 
tremely handy and useful provision in 
such instances. 

Speakers and Amplifiers 

The custom-made cabinets have their 
advantages, too, in serving as housings 

*Courtesy Transvision, Inc. 

for separate speakers and amplifiers 
which is an extremely effective high- 
fidelity accessory in any installation. 

Sectional Cabinets 

Sectional type cabinets have been 
found very effective in custom-built 
installations, serving to set up a mod- 
erate priced package where cost is a 
factor. In many designs the sectional 
theme has been planned so that each 
unit has its own integral purpose and 
yet when matched with other sections 
provides an interesting ensemble of 
cabinetry. 

With the advent of remote controlled 
TV, the increased use of separate 
speaker systems and the desire to em- 
ploy cabinetry which harmonizes with 
the design of the room, the custom- 
built idea has become an item which 
merits the attention of every Service 
Man. 

Fig. 3* 

24 SERVICE, FEBRUARY, 1949 

www.americanradiohistory.com



F 

SERVES AND PLEASES MILLIONS! 

GENERAL e ELECTRIC 
we .GA 7.802 

FIRST AND GREATEST NAME IN ELECTRONICS 
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MICKIATIO 

John F. Rider congratulating Max Leibowitz upon his reelection as president of the Associated Radio- Television Servicemen of New York. Looking on (left to right) are Harry Weigand, who was re- elected vice president, Noel Payne who was named corresponding secretary and Arthur Silverberg 
who was rechosen for the post of recording secretary. 

PRSMA 

AT A RECENT MEETING Of the Philadel- 
phia Radio Servicemen's Association, 
Dave Krantz was elected president. 
Dick Devaney was elected vice presi- 
dent; Stanley Myers, treasurer; John 
Zagury, corresponding secretary, and 
Frank Gerhard, Sr., recording secre- 
tary. 

An extensive membership drive has 
been planned by PRSMA under the 
direction of Paul Lau. As a part of 
this program and also to continue to 
familiarize the public with its activi- 
ties, PRSMA has renewed its mutual 

cooperative broadcasting contract with 
KYW. 

An educational, advertising and en- 
tertainment program is also being 
planned. To assist in this expanded 
program, nine new members have been 
added to the advisory board. 

FRSAP 

AT AN ELECTION of officers for the 
Federation of Radio Servicemen's As- 
sociations of Pennsylvania, at the Wil- 
liam Penn Hotel in Harrisburg, Pa., 
Dave Krantz was elected chairman. 
Robert Reidy of the Lehigh Valley 

Officers of PRSMA and of the Federation of Radio Servicemen's Associations of Pennsylvania who attended a recent TV lecture by Al Saunders in Philadelphia, left to right: Dave Krantz, Dick Devaney, Saunders, Larry Oebbecke and Stanley W. Myers. 

(Photo courtesy Paul H. Wendel of Howard Sams) 

TEN YEARS AGO 
From the Association News Page of 

SERVICE, February, 1939 

THE FT. WAYNE, Indiana, and St. 
Joseph, Missouri, associations joined 
RSA.... Officers of the Ft. Wayne 
Chapter were Henry A. Schryver, 
president, and E. Moenning, secretary 
and treasurer. The St. Joseph Chap- 
ter was under the direction of Cleo 
Blodgett. E. R. Sullwold was secre- 
tary and Russell Goerhe, treasurer. ... At a meeting of 200 members of 
the Toledo, Ohio, group, it was de- 
cided to become affiliated with RSA. ... The service group in Pekin, Illi- 
nois, began taking the necessary steps 
to join the RSA.... The inter -chapter 
renewal dues contest, with a copy of 
Rider's Volume IX as the prize, was 
drawing to a close. . . . A 100% re- 
newal in membership was achieved by 
12 chapters: Houston, Texas ; Alton, 
Illinois: Binghamton, New York; 
Danville, Ill.; Duluth, Minn.; Free- 
port, Ill.; Holyoke, Mass.; Jamestown, 
N. Y.; Nashville, Tenn.; Oklahoma 
City, Okla.; Peoria, Ill., and Steuben- 
ville, Ohio. 

Radio Servicemen's Association was 
elected vice chairman, and John Rader 
of the Reading Radio Servicemen's 
Association was named secretary and 
treasurer. 

During the election meeting, officers 
of the Mid -State Radio Servicemen's 
Association of Harrisburg presented a 
complete analysis of the results of their 
recent preventive maintenance pro- 
gram which, it was learned, was ex- 
tremely successful. 

AR-TSNY 

THE RESULTS OF THE ANNUAL ELEC- 
TION of the Associated Radio-Televi- 

(Continued on page 28) 

Dr. Victor Wouk, chief engineer of Beta Elec- 
tronics Company, who spoke on TV power 

supplies at a recent meeting of AR-TSNY. 
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THE MOST 
EFFECTIVE 

,NTENNA OF ITS 
TYPE 

Radiart's superiority asserts itself once again! This Television and FM 

Antenna line has been enthusiastically received everywhere! One of 

the reasons for this remarkable preference is the 85 ATV HI -LO array. 

Ey means of its exclusive matching network ... it assures minimum inter- 

action between arrays thus offering results equal to two separate in- 

dependent and costly installations! It features independent orientation 

with minimum interference from other arrays! RADIART SIMPLI -FLEX 

ANTENNAS GET THE PICTURE ALWAYS ... even where others fail .. . 

for trouble free ... speedy and less costly installations ...order RADIART! 

IT'S RIGHT WHEN IT'S RADIART 
P 9 

.40 

- P 

THE RADIART CORPORATION 
CLEVELAND 2, OHIO 

MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS 

No "assembly puzzles'. with Radiart's 
"SIMPLI-FLEX" design. No degree in engi- 
neering or trucs -load of tools needed - 
absolutely no loose hardware. One minute 
assembly, one man installation! 

High strength, well engineered design of 
more thon ample safety factor, with semple, 
sturdy all aluminum castings, elements, and 
heat -treated support masts for PERMANENT 
installations. 

"WEATHER - SHIELD" polystyrene terminal 
block encloses lead-in connections and pro- 
tects from all weather conditions! Keep; 
electrical performance at maximum.. 
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forTV Transformers 

incision 

exact replacements! 

TP -365 

TB0-1 

Available NOW-To Fit Today's 

Leading Television Circuits 

You'll save time, .save trouble, and save 
money in Television servicing by using 
components that exactly fit the circuits and 
the chassis. For TV transformers, insist on 
the CHICAGO line-made by the foremost 
suppliers of original equipment transform- 
ers to the Television industry. The four 
units described below are representative of 
the complete CHICAGO TV Transformer line 
-offering exact replacement equipment to 
fit today's leading Television receivers. 

TV Power Transformer No. TP -365. Designed to supply 405 
volts d -c with two 5U4G's to an 80 m£d condenser input. 
Copper shorting band around core reduces external 
magnetic field; cuts image distortion to a minimum. 
Pri.: 115 v., 60 cycles Fil. No. 1: 12.6 v., 5 amps, C -T 
H.V. Sec.: 362-0.362 v., a -c, Fil. No. 2: 5 v., 2 amps 

.295 amps d -c Fil. No. 3: 5 y., 6 amps 
Exact equivalent to R. C. A. Type No. 20116. List Price, $26.00 

Horizontal Scanning Output Transformer No. TFB-1. Couples hori- 
zontal output circuits to horizontal deflection yoke. 
Provides high pulse voltage which, when rectified, sup- 
plies anode of picture tube. Also has rectifier filament 
winding. 
Exact equivalent to R. C. A. Type No. 2111.1. List Price, $11.25 

Vertical Scanning Output Transformer No. TSO.1. Couples verti- 
cal output tubes to picture tube deflection yoke. 
Pri. Impedance: 19,000 ohms at 30 v., 60 cycles, 13 ma d -c 
Ratio, Primary to Secondary: 10 to 1 

Exact equivalent to R. C. A. Type No. 20412. List Price, $5.90 

Vertical Blocking Oscillator Transformer No. TBO.1. 60 -cycle unit 
for creating the vertical sweep "saw -tooth" voltages 
required in conventional circuits. 
Pri. Inductance: 1.15 by f 20% at 3 v., 1000 cycles 
Pri. Leakage Inductance: 8 mh -I- 25%,-15% 
Ratio, Primary to Secondary: 1 to 4.2 
Exact equivalent to R. C. A. Type No. 208T2. List Price, $3.10 

See your Jobber for CHICAGO TV Transformers. GET 

CHICAGO'S COMPLETE TV TRANSFORMER CATALOG. 
Ask your jobber for it, or write us direct. 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

Association News 
(Continued from page 26) 

sion Servicemen of New York were 
announced at a meeting in the Central 
Commercial High School Auditorium, 
New York City, with John F. Rider 
introducing the officers and members 
of the board. Max Leibowitz was re- 
elected president; Harry Weigand, 
vice president; Jack Edel, treasurer; 
Arthur Silverberg, recording secre- 
tary, and Noel Payne, corresponding 
secretary. 

Reelected to the board of directors 
were Kurt Goldbeck, Henry Levine, 
Ed Malone, Sam Marshall and Rich- 
ard Pratt. Newly elected to the board 
were David C. Becker, Louis Bennett, 
Al Bogert, John Bradley, Abe Kamin- 
sky, John Maccherone and Joseph 
Wolk. 

John Rider praised the officers and 
members of the association for their 
excellent work in overcoming obstacles 
during the early days of organization, 
and rapid growth. At the present time 
membership is well over 500, and it 
appears as if this will be doubled be- 
fore the year is over. 

TV Power Supply Talk 

Dr. Victor Wouk, chief engineer of 
Beta Electronics, presented an ex- 
tremely interesting talk at the meeting 
on high and low -voltage powered sup- 
plies for TV. He described power 
supply systems used in typical receiv- 
ers today. Covering the design of 
high -voltage power supplies, Dr. Wouk 
revealed the reasons for choice of high 
or low voltages and their relation to 
light output. In an interesting discus- 
sion of the rf power supply system, ad- 
vantages and disadvantages were an- 
alyzed. It was learned, for instance, 
that with the rf power supply it is pos- 
sible to secure a high voltage by res- 
onating a high Q circuit, rather than 
depending upon high ratio of turns, as 
in a 60 -cycle transformer, and thus an 
air -core coil with a high Q can be 
used. In this system it is possible to 
use small capacitors reducing the 
shock hazard. Covering the rf supply 
disadvantages, Dr. Wouk said that the 
rf supply does introduce interference, 
if careful shielding is not provided, 
since the rf oscillator transmits quite a 
few watts of power which may effect 
the video circuits. The rf power sup- 
ply is also generally limited to about 
10 kv, since at very high voltages 
corona is generated on the thin wires 
required for the high Q coil. Often, to 
overcome this, several voltage multi- 
plication stages are used. Described 
also were pulsed power supplies and 
fly -back circuits. 
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TV Tricks of Trade 
(Continued from page 13) 

position to the other, it is necessary to 
employ 72 -ohm dummy loads, as shown 
in Fig. 8, to absorb the antenna signals 
on the transmission lines which are not 
terminated with the TV receiver in- 
puts. 

One of the simplest devices for mak- 
ing an antenna flexible in application 
for the installer is the antenna assem- 
bly shown in Fig. 8. By means of the 
adjustment of jumper links, a folded 
dipole array (a) can be converted to 
a broadband straight dipole (b) as re- 
quired for connection to 300 -ohm 
transmission line or 72 -ohm coaxial 
cable. 

The dipole shown in (b) has a 
broadband characteristic since each 
straight dipole is a half section of the 
folded dipole (a) and therefore the 
straight dipole effectively has a larger 
cross-sectional area than a simple 
straight tubular rod. It is a theoretical 
fact that the resistance of an antenna 
element increases more rapidly than its 
inductance as its cross-sectional area 
increases; and since antenna Q = in- 
ductance/resistance, it is apparent that 
the antenna in (b) has a relatively 
low Q characteristic and thus a broad- 
band reopanse. This broadband re- 
sponse with one pair of antenna ele- 
ments is usually effective for channels 
2 to 6 or 7 to 13 but not for both TV 
bands. 

In Figs. 9 (a)2 and (b)3 are dia- 
grammed two antenna networks which 
can be used with composite high and 
low -frequency arrays to avoid the use 
of a separate transmission line for each 
array. These networks minimize in- 
teraction between the high and low - 
frequency arrays. The high and low - 
frequency arrays are usually inde- 
pendently rotated for best TV signals 
regardless of direction as the networks 
are so designed that they do not affect 
the pick-up pattern of either array. 
These networks function with anten- 
nas of either the folded or straight 
dipole type. 

The divider network shown in (a) 
traps any high -frequency signals, in - 

(Continued on page 30) 

Fig. 8. A dual-purpose antenna array which 
permits the installation of 300 or 72 -ohm trans- 
mission lines by the adjustment of jumper links. 
The arrangement shown in (a) is for a 300 -ohm 
impedance at the terminals C and D. In (6) 
we have a jumper link setup for a 72 -ohm im- 

,edance at terminals C and D. 
(Courtesy Vertrod) 

C 
0 e a 
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m 
TELEVISION 
Pee -,g KITS 

Designed for 16" Kinescope 

as well as 10rr-12"-15" tubes 

PRE -ALIGNED 
FOR ASSURED RESULTS 
Experience with TV receivers built from 
kits proves there is only one way to insure 
good pictures. That is by supplying a kit 
with the 12 -channel tuner, picture I.F. and 
sound I.F. stages pre -assembled and pre - 
aligned on instruments essential for these 
precision operations. 
The circuit used is the famous 630 TS 
which gives long range performance and 
the highest quality picture of any televi- 
sion set yet produced. 

Top View of 
Completed Chassis 

EASY TO ASSEMBLE 
Among the exclusive Philmore features 
are the big, step-by-step lithographed sche- 
matic blueprints, and easy -to -follow, de- 
tailed assembly directions and photographs 
which come with every Philmore TV re- 
ceiver kit. Every part is numbered and 
clearly identified. Anyone handy with 
simple tools can readily assemble the pre - 
aligned Philmore Television Kit. 

Another major advantage derived in pur- 
chasing a Philmore Television Kit is that 
a 10", 12", 15" or 16" Kinescope Tube can 
be used without any change in the circuit. 
The 15" or 16" Kinescope Tube can be 
used by merely changing the bracket. 

PROFITS BEGIN WITH THE SALE OF THE KIT 
For twenty-seven years the name of Philmore has been symbolic of the best in radio. 
Philmore pre -aligned TV kits can be sold with complete confidence that, once assembled 
according to the detailed instructions furnished with it, the finished set will produce 
high-fidelity pictures and sound with no further adjustments necessary. 

Remember too, that with the sale of Philmore pre -aligned TV receiver kits, a market 
is created for picture tubes up to 16", antennas, cabinets and lead-in wire, etc. 

Jobber Inquiries Invited. For descriptive literature, write to 

hi1ore MANUFACTURING 

UNIVERSITYPLACECOMNEPWANYYOR, K 3INC,. 
DEPT. S-2, 1, N.Y. 

A Partial List of Distributors 
EAST 

Fort Orange Radio Dist. 
642 Broadway 
Albany. New York 
Wholesale Radio Parts Co., Inc. 
311 West Baltimore St. 
Baltimore, Md. 
Radio Electric Service Co. 
5 No. Howard St. 
Baltimore 1. Md. 
Radio Shack Corp. 
167 Washington St. 
Boston 8, Mass. 
The Louis M. Herman Company 
885 Boylston St. 
Boston 16, Mass. 
The Eastern Company 
630 Memorial Drive 
Cambridge. Mass. 
D. & H. Distributing Co. 
311 S. Cameron St. 
Harrisburg, Pa. 
Hatry & Young 
203 Ann St. 
Hartford 3. Conn. 

Davie Electronics Corp. 
204 Main St. 
Hempstead, L. I., New York 

Chanrose Distributing Co. 
170-16 Jamaica Ave. 
Jamaica, L. I., New York 
Kricb-Radisco, Inc. 
422 Elizabeth Ave. 
Newark 8. N. J. 
Metropolitan Radio Electronics 
17 Union Square 
New York 3. N. Y. 

Bruno -New York, Inc. 
460 W. 34th St. 
New York, N. Y. 
Harrison Radio Corp 
10 West Broadway 
New York 7, N. Y. 
Newark Electric Co., Inc. 
242 West 55h St. 
New York 19, N. Y. 
Radio Electric Service Co. 
N. W. Corner 7th & Arch Sts. 
Philadelphia, Pa, 
Raymond Rosen & Company 
82nd and Walnut Sta. 
Philadelphia, Pa. 
SOUTH 
The Yancey Company 
340 West Peachtree St., N.W. 
Atlanta 3, Ga. 
Sterling Radio Supply 
1802 McKinney 
Houston. Texas 
P. I. Burke Company 
911 W. Broadway 
Louisville, Kentucky 
MID -WEST 
Olson Radio Warehouse 
73 E. Mill St. 
Akron, Ohio 
Wedemeyer Electronic Supply 
213 North 4th Ave. 
Ann Arbor, Michigan 
Newark Electric 
323 West Madison St. 
Chicago 6, I11. 

Corp. Lukko Sales Corp. 
5024 Irving Park Rd. 

Chicago, Ill. 

Radio & Electronic Part, Co. 
519 Huron Road 
Cleveland 15. Ohio 
Winteradio, Inc. 
1968 West 25th St. 
Cleveland, Ohio 
Radio Electronic Supply Company 
1112 W. Warren Ave. 
Detroit, Mich. 
Ferguson Radio Supplies 
622 W. Baltimore Ave. 
Detroit 2, Michigan 
Cosmopolitan Radio Company 
524 Washington St. 
Gary. Indiana 
Van Sickle Radio Company 
34 West Ohio St. 
Indianapolis 6, Ind. 
Acme Radio Supply Corp. 
510 W. State St. 
Milwaukee 3, Wis. 
Van Sickle Radio Comte ny 
1113 Pine St. 
St. Louis 1, Mo. 

WEST 
Universal Radio Supply Co. 
1404 Venice Blvd. 
Los Angeles, Calif. 

Co. Shelley Radio Company 
2008 Westward Blvd. 
Los Angeles, Calif. 
Leo J. Meyberg Co. 
1027 So. Figueroa St. 
Los Angeles, Calif. 
Radio Products Sales Company 
1214 First Ave. 

Seattle, Wash. 
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ORIENT 
PHENói- 

aa./aat smarm to z 
Of Me mea.... 

ORIENT 
TWO CHANNELS 

IN T/«O DIRECTIONS 
The usual objective of Antenna Stacking is for the purpose of 

acquiring db gain-with Amphenol's 114-302 Stacked Array there is 
a plus value, another adaptation, one which is very important in con- 
gested TV areas. Both the upper and lower bays provide all -channel 
reception and each bay may be individually oriented. Overlapping sig- 
nals or station interference on same channels within receiving areas may 
now be separated-if and when the bays are stacked for orientation. In 
the smaller illustration lower right, observe the same array stacked 
for db gain on all channels. Amphenol Antennas offer many plus 
values in being perfected electrically and mechanically in every detail. 

To keep postea on all that's new in TV and FM Antennas, 
be sure your name is on the Amphenol list 

to receive the monthly issue of EN- 
GINEERING NEWS. Current issue 
contains timely information on these 
subferis-yours for the asking. AMPHENo», 

AMERICAN PHENOLIC CORPORATION 
1830 SO. 54TH AVENUE CHICAGO 50, ILLINOIS 

TV Tricks of The Trade 
(Continued from page 29) 

tercepted by the low -frequency array, 
and prevents such signals from enter- 
ing the common transmission line cir- 
cuited to the receiver. 

The decoupling network shown in 
(b) has a 12/" stub filter on the low - 
frequency array which acts to attenu- 
ate the high -frequency signals induced 
into the low -frequency array. The 
splice connection 12" down from the 
high -frequency array provides for the 
most efficient transfer of TV signals, 

intercepted by both arrays, to the com- 
mon receiver transmission line. 

The networks shown in Figs. 9 (a) 
and (b) filter the low -frequency array 
of high -channel signals because the 
low -frequency quarter -wave elements 
are efficient at their three-quarter 
wavelength which is in the upper TV 
band (174-216 mc) and therefore will 
pick up considerable signal on those 

2AAK. 
3RCA. 

channels for which it is not adjusted. 
The high -frequency channel signals, 
picked up by the low -frequency ele- 
ments may have out -of -phase reflec- 
tions with respect to the TV signals 
on the high -frequency elements, and 
unless the networks filter out the high - 
frequency signals on the low frequency 
rods, the high -frequency channel pic- 
tures may be marred unnecessarily by 
reflections.' 

'Ira Kamen, SERVICE; August, 1948. This 
article describes the tests which must be made 
to determine the feasibility of combining high - 
and low -frequency arrays without special net- 
works. 

Fig. 9. Divider (a) and decoupling network 
(b) arrangements used to isolate s high and 
low -frequency antenna array for connection to a 
common transmission line. In the arrangement 
shown in (b) the 37" of 300 -ohm line must be 
run on an angle eo that the vertical distance 
between the high and low -frequency array is not 
more than 33". Open stub in (b) should In 

121/2" long. 

HF ArroY 

10) 

HF Faded Olpole 

lb) 

DAVE TURNER LENDS A HAND 

David Turner, chairman of the board of the Turner Company, Cedar Rapids, Iowa, at one 
of the "Keep the Pot Boiling" Salvation Army 
stands erected during the recent drive to aid 
the needy, prior to the holiday season. Mr. 
Turner was one of the originators of the plan. 
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Horizontal AFC 
(C inued from page 15) 

small co >ronent of the sync pulse 

applied to the oscillator grid, super- 

imposed on the dc control potential. 
There a e two considerations work- 

ing agar each other: A large capac- 

itor aver. _ es the pulses and removes 

from the s -veloped potential incoming 

signal co ;ronents, which are in addi- 

tion to th; true sync pulse; it is pos- 

sible that . little more than strictly the 

peaks of rntrol tube signal, the vari- 

able -width sync pulses will be passed. 

These are undesirables in the cathode 

circuit. I also removes the sync -pulse 

componen desired for more positive 
sync. 

As a s tlution, the cathode circuit 

consists o two parts, one having long 

time cons ant, and one of short time 

constant. Resistors 181 (180,000 

ohms) a r 173 (100,000 ohms) are 

large wi; respect to 151 (8,200 
ohms). he latter, then, may be dis- 

regarded ; s far as low -frequency com- 

ponents o signal (plate current) are 
concerne + and the .25 mfd capacitor 
plus 280.100 ohms of resistance af- 
fords a 1; g time constant. 

Fast re.ponse is achieved by a com- 
bination ,tf .02 mfd and 8,200 ohms 

(the .25 fd unit is electrically a 

short-cir it to high -frequency sig- 
nals). integrating network (same 
as the puking circuits) resistor 151 

and capa itor 81 provides the desired 
pulse component, integrated to be 

nearly a sawtooth ; Fig. 6. 

The Oscillator Circuit 

Basic :l peration: Using the second 
section o the 6SN7 tube, the oscillator 
of the b .eking type operates as fol- 

lows: Os illation is caused by coupling 
between late and grid circuits, through 
an iron- lug transformer. When os- 
cillaticn occurs, a magnetic flux is 

built up in the transformer and the 
grid is driven toward the positive. 
Plate c s rent is increasing. As the 
grid go -. positive, grid -current flows 
and po --r is taken from the circuit, 
being . sorbed in the grid -coupling 
capacita. The rate of rise of mag- 
netic flu falls off. 

With decreasing flux, the polarity 
of pote ial across the coil reverses, 
becomin less positive at the grid. 
Plate cu rent is thus falling to add fur- 
ther to he rate of magnetic field de- 
cay; th_ action is cumulative and the 
grid is iven highly negative, to com- 
plete plate current cutoff. Then, the 
tube is idle until the high negative 
potenti placed upon the grid coupling 

Continued on page 32) 

MAKE MORE 

Thjr1 111131M. 

Rep/ace Ahorro Pickup Cartridges 

Makes Cartridges Easier 

to Sell and InstalT 

Saves Ordering -Time 

and Servicing -Time 

Improves Record Playing 

Turns Prospects 
into 

Satisfied 
Customers 

Builds Cartridge 
and 

Needle Business 

Greatest Merchandising 
Opportunity in 

Cartridge History! 

YOU CAN MAKE the replacement of 
phono pickup cartridges a profitable side of 
your servicing. No longer is it necessary to 
order one cartridge for each repair job. 
With the 3 basic models in the TORQUE 
DRIVE KIT, you can immediately replace 
any one of over 150 types in common use. 
Furthermore, the revolutionary TORQUE 
DRIVE Crystal Cartridge modernizes your 
customer's player, greatly improves repro- 
duction, prolongs record life. Has replace- 
able Osmium -Tip or Sapphire -Tip needle. 

Write for Bulletins 141-142, and name of nearest 

ELECTRO -VOICE, INC., BUCHANAN, 
Export: 13 East 40th St., New York 16, U. S. A 

EV Pot. Pend. licensed under Brush Patents 

.. 
New Model 114 Microgroove 
Crystal Cartridge and new Models 
20 and 22 Magnetic Cartridge for 
Regular and Microgroove also 
available. 

HANDY SALES AND 

SERVICE KIT 

Enables you to make 
most replacements 
immediately. Has 6 
quick -selling car- 
tridges, 4 extra nee- 
dles, mountirg plates, 
and replacement 
guide. Available in 
Kit"A"(Osmium)and 
Kit "B" (Sapphire). 

E -V Distributor 

MICHIGAN 
., Cables: Arlab 

IT PAYS TO REPLACE WITH 

g&Ceemr07'.CC, 
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s 

Model 
ATR 

Size of 
rotor 
unit 

73/a" 
x5Y"x 

Shipping 
Weight 
12 His. 

Takes 
Max. 

Antenna 
0.D. 

of Pe" 

Television Is "Tops 

WITH TENNA ROTOR 

Operates in any weather. 
Fits most types of antenna. 

CONTROL BOX 
Size of box 5" x 5" 

Alliance Tenna-Rotor is an electric antenna rotator. it assures 

correct antenna "beaming"-gives positive control of antenna 
rotation to select the exact position for "peaked" reception! 
Tenna-Rotor is quick and easy to install-the electric powered 
rotor unit resists corrosion-is enclosed in a split zinc, die-cast 
housing, and is operated from a plastic control box which plugs 
into any 110 volt, 60 -cycle house circuit. A 3 -position switch 

rotates antenna clockwise or counter clockwise and stops it at 
the right point. Four -conductor inter -connecting cable from rotor 
to control box is made available at 51/2¢ per foot. 

TV and FM service dealers, and users, will find that the Alliance 
Tenna-Rotor simplifies and improves new and existing installations! 

Write for catalog sheet and illustrated folder. 

alliance motors 
ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 

Export Department; 401 Broadway, New York, N. Y., U. S. A. 

Horizontal AFC 
(Continued from page 31) 

capacitor leaks off through the grid 
resistor. When the tube again be- 
comes conductive, plate current rises 
and the action is repeated. There are, 
therefore, pulses of plate current, dur- 
ing the time when the grid is not 
highly negative. At the grid, we see 
a sawtooth of potential, superimposed 
upon which is a positive pulse; Fig. 7. 

In this illustration, at (a), the high 
negative grid potential is leaking off 
the grid resistor; (b), the tube begins 
to conduct and the grid is driven posi- 

tive; (c), the grid is driven sharply, 
highly negative. 

Therefore, the time constant of the 
grid -coupling capacitor and grid re- 
sistor determines how long will be re- 
quired for the charge to leak off, and 
the fundamental frequency of the oscil- 
lator. Changing either affords fre- 
quency -control. Thus, the 100,000 - 
ohm grid resistor is a special unit hav- 
ing zero temperature coefficient, for 
stability over thermal change. 

Synchronization 

As the grid becomes less negative, 
we may inject a positive pulse which 

causes the tube to become conductive 
slightly ahead of the time that it would 
otherwise conduct. The pulse would 
therefore trip the oscillator prema- 
turely and so control frequency. This 
would be a sync pulse. On the other 
hand, we may vary, by means external 
to the oscillator, thé dc grid bias which, 
together with the negative grid poten- 
tial developed across the grid resistor, 
determines how far negative the grid 
will go. For example, assume that the 
grid resistor is connected to a positive 
potential with respect to the cathode, 
rather than directly to the cathode. 
The grid will not be driven as far 
negative with respect to its cathode 
and it will require less time for the 
tube to become conductive after the 
plate current cutoff. The frequency is 
therefore subject to any potential ap- 
plied, externally, as bias. This, plus 
a sync -pulse component, is the princi- 
ple of the afc circuit. 

The Oscillator Coil 

It is the purpose of the oscillator 
coil to afford regeneration. The cir- 
cuit tends to oscillate at a frequency 
determined by the coil's resonant fre- 
quency, but is stopped by a high nega- 
tive potential at the grid. There is, 
however, one-half circle of oscillation. 
It is necessary that the grid be driven 
negative very rapidly, for this half - 
cycle corresponds to the retrace time 
in scanning. Should the antiresonant 
frequency of the tuned circuit be low, 
the one-half cycle of oscillation would 
be long and beam -retrace in scanning 
would be excessively long. The cir- 
cuit is therefore tuned to approxi- 
mately 70 kc, so that one-half cycle 
corresponds to the retrace time' in 

)12 
Grid Voltage Plate Current 

Fig. 7. Sawtooth of potential at grid super- 
imposed upon which is a positive pulse: a, high 
negative grid potential is leaking off grid re- 
sistor; b, tube begins to conduct and grid is 
driven positive; c, grid is driven sharply, 

highly negative. 

Fig. 8. Output wave form of series of damped 
oscillations which result when 10,000 -ohm damp- 

ing resistor is removed. 

r p -Pf - 
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scanning. his is controlled by slug - 

adjustment 

There ar in the plate circuit, pulses 

of current, hich tend to shock -excite 

the resonant circuit. A 10,000 -ohm 

resistor across one section of the coil 

damps out Isuch oscillation. If the re- 

sistor be removed, the output wave- 
form is that of a series of damped 

oscillations and the scanning of the 

tube will llow a like pattern across 
the scre (the scanning spot will 

oscillate ck and forth, instead of 

travelling with a linear motion) ; 

Fig. 8. 

Manual Frequency Control 

Betweerk the coil and the output cir- 
cuit is an antiresonant circuit. This, 
too, is sh ck-excited and oscillates at 

its resona t frequency. Since it is in 

series wit the plate supply (B+), 
its oscilla ion waveform is superim- 
posed upo the supply potential. By 

varying it resonant frequency, control 
of the bl cking oscillator frequency 
operates n the following manner : 

Suppose that the oscillator grid is 

negative, the negative charge is leak- 
ing off alnd the tube will soon become 
conductiv . If, at that time, a higher 
positive tential is placed upon the 
plate, the tube will no longer be at a 

condition f current cutoff, and it will 
be tripped into oscillation. Approxi- 
mately a sine wave of potential is 
superimposed upon the dc supply po- 
tential, the result of shocked -oscillation 
of the manual frequency -control anti - 
resonant ircuit. It does not alone trip 
the synchronized oscillator; it is not 
the eleme t which precisely determines 
oscillate time, but it does influence 
the circu to the extent that it pre- 
pares the late circuit to be tripped by 
the sync component applied to the 
grid. T nearly sine wave is rather 
broad an not suitable to be a fine, 
deciding ëlement in frequency control. 
The manual frequency control elements 
form a circuit which is predominently 
capacitive, of low Q and therefore 
quite stable. 

F rming the Sawtooth 

Thus far, we have assumed constant 
potential from one plate supply, and 

(Continued on page 39) 

1Time between horizontal scans s 1/15,750 
or about 53 microseconds. Retrace time is ap- 

Sroximately 
7% of this, or 4.4 microseconds. 

ince f=t/t, f=1/4.4X10-e=.15X10-4=150 kc. 
Thus, one full cycle occurs in 4.4 microseconds 
at 150 kc. Since we wish to accomplish V. cycle 
in that time, frequency must be halved, resulting 
in 75 k: (approx.). 

:PUBLIC 
ADDRE 

meets every requirement 

For a RUGGED 

ALL-PURPOSE MICROPHONE 

Packed with power to spare - 
built to take rough handling and 

bad climate conditions - engi- 

neered for smooth response to both 

music and voice pickups, the 

Turner Model 33 is an all-around 

microphone for recording, P.A., 

call system, studio, and amateur 
work. A professional unit for pro- 

fessional results. Ask your distrib- 

utor or write. 

4 

Free Turner - Catalog 
Write for your copy 

THE TURNER COMPANY 

930 17th Street, N.E. 

Cedar Rapids, Iowa 

LOOK at these 
Performance Features 

33X Crystal 
Moisture -sealed crystal. 
90° tilting head. 
Wind and blast -proofed. 

Barometric compensator. 
Chrome finished case. 

Level -52DB. 
Range 30-10,000 cycles. 

Removable cable set. 

33D Dynamic 
Heavy duty dynamic 

cartridge. 
90° tilting head. 
Wind and blast -proofed. 

Chrome finished case. 

Level -54DB. 

Range 40-10,000 cycles. 

Removable cable set. 

Choice of impedances. 

Licensed under U.S. Patents of the American Telephone & Telegraph Company, and Western 
Electric Company, Incorporated. 

Crystals licensed under patents of the Brush Development Company 
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auESt1ON 
Why do so many tete - 

vision sets use Sprague KOOL- 
OHM Resistors for all 5- and 
10 -watt wire wound power resis 
for requirements? 

11121215333 Because Koolohms far 
surpass other wire wound resistor 
types in the essential characteris- 
tic of resistance stability. Also be- 
cause, being doubly insulated, 
Koolohms can be mounted any- 
where-even directly against a 
metal chassis. Koolohms are highly 
heat- and moisture -resistant. One 
type-the standard type handles 
any job. No need to worry abcut 
choosing special coatings. More- 
over, Koolohms cost no more than 
ordinary resistors, and are ac- 
tually cheaper in many cases. 

C51511Z5i Play safe by using 
Sprague Koolohms in all your 
work-not only in television, but 
wherever you want a really first 
class job. And remember: Kool- 
ohms can be used safely at their 
full wattage ratings, even in en- 
closed places. No need to buy a 
10 -watt resistor when the circuit 
only needs 5 -watts. A 5 -watt 
Koolohm dissipates a full 5 watts! 

Wound with ceramic -insulated wire. 
More resistance in less space. Doubly 
protected, insulated and sealed by 
outer ceramic jacket. Highly resistant 
to moisture and heat. 

SPRAGUE PRODUCTS CO., North Adams, Mass. 

(Jobbing distributing organization for 
products of Sprague Electric Co.) 

Servicing Helps 
by P. M. RANDOLPH 

Selecting Coax Cables ... Preamp Equalization 

Service Notes on Philco, Crosley, Silvertone and 

C. E. Models. 

IN AN ANTENNA installation coaxial 
cable acts as the transfer device be- 
tween the antenna and the television 
receiver. In selecting the coaxial cable 
required for a job the TV installer 
must take into consideration three 
fundamental points : 

(1) The approximate amount of 
attenuation that can be tolerated 
at the highest frequency TV 
channel. 

(2) The potential difficulties of me- 

chanically installing the coaxial 
cable selected. 

(3) The customer's acceptance of 
the coaxial cable (especially the 
larger cables) that must be run 
on or through the customer's 
premises. 

Either 75- or 53 -ohm coaxial cable 
may be installed for connection to 75 - 
ohm TV receivers. A 170 -ohm re- 
sistor across the 75 -ohm input of a 
receiver will make a near perfect 

Table A 

Cable 
Type 

Nom- Ouf - 
Attenuation* in db final side 

Per 100' Imped- Diam- 
(Mc) 40 100 200 1,000 once efer Application Data 

RG5, G' .. . . . 1.6 2.65 3.85 9.6 52.5 .332 Flexible low loss cable used in 
master antenna systems. Also 
used in individual installations 
where low loss cable is required 
and RG8/U is not acceptable to 
the customer because of large 
outside diameter.' 

RG8/U ..... 1.2 2.1 3.3 8.5 52 .405 Tough low -loss cable used in 
master antenna systems. Used 
also in individual installations 
where there is no objection to 
large diameter cable' 

RG11/U .... 1.1 1.9 2.85 7.7 75 .405 Tough low -loss cable used in in- 
dividual installations in fringe 
areas for direct connection to 
75 -ohm TV receivers. 

RG17/U .. . . .46 .85 1.3 4 52 .870 Lowest -loss cable used in fringe 
areas where several hundred 
feet of cable must be run be- 
tween an antenna tower and a 
TV receiver.' 

RG58/U .... .3 4.1 6.2 17 53.5 .195 High -loss coaxial cable used in 
primary signal areas where an 
extremely flexible coaxial cable 
is required.' 

RG59/U .... 2.2 3.75 5.6 14.3 73 .242 High -loss coaxial cable used in 
primary signal areas for direct 
connection to a 75 -ohm TV re- 
ceiver. 

,Coaxial cable connects to 300 -ohm TV receiver input through a trifilar matching transformer; RCA MI -6876-2. (See March, 1948, issue of SEavres.) 
*Attenuation data courtesy Amphenol. 
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match to tle 73 -ohm coaxial cable. 

The 53 -ohm. cable is preferred where a 

match must be made through a 50/300 - 
ohm trifilar transformer. The 75 -ohm 
cable may also be connected through 
the transformer with only minor losses. 

To facilitate the selection of coaxial 
cables in accordance with above funda- 
mentals a table of types of coax and 
related data has been prepared; table A. 

I 

Preamp Equalization* 

IN THE DIS USSION of preamp equali- 
zation last month, it was pointed out 
that if required, a low -frequency re- 
sponse can be maintained -±-2 db from 
1,000 cycles to 50 cycles by changing 
the value f the 2,700 -ohm resistor, 
R1%, feedin the second, 6SC7 to 12,000 

ohms and t e value of the .01-mfd ca- 

pacitor, C1,.3, in series with this resistor 
to .03 mfd. This type of equalization 
provides a rise of 2 to 2.5 db at 300 
cycles and drop of 1 to 2 db at 50 

cycles. AI rnately, two compensation 
stages can e incorporated as shown at 
Fig. 1. 

This eff ctively provides the full 

6 db/octave and will produce an out- 
put curve lvhich is flat within :±1 db 
from 1,000 to 50 cycles. It is ques- 
tionable whether or not the added parts 
required for Fig. 1 are justifiable since 
the improv ment on the overall curve 
is only -1 db over the circuit shown 
as Fig. 2. 

The insertion loss with either of the 
changes made will, of course, be in- 
creased, and additional gain is re- 
quired after the preamplifier. 

The high -frequency response of the 
cartridge when operating into the pre- 
amp-equali er has been designed to be 
the most generally satisfactory. The 
6,800 -ohm resistor, R,,1, in Fig. 3, lim- 
its the response to compensate for the 
pre -emphasis shown above the high - 
frequency cross -over point in Fig. 4. 

With the cordings now being made 
by one ufacturer the response at 
10,000 cyc s with the 6,800 -ohm R1Ú1 

will be u several db, and those of 
other ma facturers will range above 
and below this point. The normal 
variations hick will be encountered 
from reco ding to recording should 
not be objectionable. Some recordings 
will sound more brilliant than others, 
but tone 
should take 
scratch is 
to as low a 

controls on the receiver 
care of this. If less needle 

iesired R,,1 can be reduced 
2,000 ohms, particularly in 

*From noces prepared by N. S. Cromwell, 
G. E. 

(C tinued on page 36) 

The little lamp that 
learned to love "high C" 
ASOPRANO'S "high C" can be 

just too much for many dial 
lamps. Severe vibrations caused by 
such high notes are often sufficient 
to tear an old-style lamp filament 
apart. General Electric engineers 
found a simple way to minimize 
this cause of early lamp failure. By 
making the filament supports longer 

and moving the bead closer to the 
coil, they greatly reduced the effects 

of vibration. 
That's why G -E dial lamps have 

actually learned to like "high C"... 
and to give long life in spite of the 
continuous vibration. 

For information on prices and 
types of G -E miniature lamps, call 
your nearby G -E Lamp office. Or 
write to General Electric Company, 
Div. 166-S2, Nela Park, Cleveland 
12, Ohio. 

1. Dependable, trouble -free performance. 

2. High level of maintained light output. 

3. Low current consumption. 
4. Long life. 
5. Profitable to handle. 

6. Greater dealer acceptance. 

Radio 

dial LigHts 

GE LAMPS 

GENERAL ELECTRIC 
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AUTO 
VIBRATORS S RADIO 

: 

dace e,eita,tec Stack s,accel 
."," ..«.,. 

A COMPLETE LINE OF VIBRATORS.., 

Designed for Use in Standard Vibrator -Oper- 
ated Auto Radio Receivers. Built with Pre- 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 

Backed by more than 17 years of experience 
in Vibrator Design, Develop- 
ment, and Manufacturing. 

ATR PIONEERED IN THE 

VIBRATOR FIELD. 

NEW. 
VIBRATOR GUIDE raj 

FREE 

Z fztzezeze 

"ABATTERY 

ELIMINATORS 

for DEMONSTRATING AND 

TESTING AUTO RADIOS 
New Models . . Designed for testing D. C. Electrical Ap- 
paratus on Regular A. C. Lines. Equipped with Full-- Wave 
Dry Disc Type Rectifier, Assuring Noiseless, InterferenceFree r, 
Operation and Extreme Long Life and Reliability. .14 

NEW DESIGNS 
Y NEW MODELS NEW LITERATURE 

QA" Battery Eliminator, DC -AC Inverters, 
Auto Radio Vbraters 

See yens Ati es os ete4As 

AMERICAN TELEVISION & RADIO CO. 

Cyuattty Ptoducti Stuscc J53/ 
SAIN1 PAUL I. MINNESOTA-U.S.A. 

Servicing Helps 
(Continued from page 35) 

602' oro e 

20Omsj100 0 

27F000 
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200,000Onms JNN r 

27000 0! 

Ñep 

re Second 
6027L,a 

Fig. 1. Alternate if compensation circuit. 

Fig. 2. The if compensation circuit of the pre - 
amp shown in Fig. 3. 

table model sets. Conversely, R. may 
be increased in value to 33,000 ohms, 
or omitted entirely for increased high - 
frequency response. 

If still more high -frequency re- 
sponse is required, peaking can be 
added as shown in Fig. 5. 

The amount of high -frequency re- 
sponse provided by this circuit should 
be necessary only to make up for de- 
ficiencies in the amplifying system fol- 
lowing the preamp, room acoustics, or 
the hearing ability of the user. 
Elimination of R1o1 and addition of a 
470-mfd capacitor across the 200,000 
ohm resistor, R105, will increase the 
10,000 cycle over-all response about 

Phoenix ANTENNA MAST 

STAND-OFF INSULATORS 
Attaches to any size mast in 10 
seconds. 
Just pull strap through, then turn 
screw eye. 
No more swinging lead-ins with 
broken wires. 
A MUST for every good installa- 
tion. 

List Price 25 i each 
A complete line of Television Antenna 

Mounts. Send for literature. 

At Leading Jobbers and 
Dealers - or Write to 

Phoenix Electronics Inc. 
Lawrence, Mass. 

Fig. 4. Velocity characteristic of average present 
day recordings. 

15-20 db. This is far in excess of 
any normal requirements. 

It can be seen that modification of 
the preamp-equalizer to suit individual 

Fig. 3. Schematic of preamp equalizer; G.E. SPX -001. 

B+ 
80-IOdv 

R107 

33P00 Ohms 

C104 

R110 .02 Mfd 

68,000 Ohms 

68 000 RIOe R109 65000 106 

Okms Ohms 

C105A-- C1058- - 33 

T\15 MfdT 

Input I. 
ms 

clot 
,.051 MEd 

3.3 
Meg 
toles R102. 

6.3V 

6SC7 

3.3 
Meg 

.05 

R105 

C102 

Output 

200,000 
Ohms 

20h,0050 

C103 
Mfd 
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requirements is a relatively simple 
matter. Actually, the response as de- 
signed into the preamp is the best for 
the majori_y of applications. 

A curve of the actual velocity re- 
sponse of the variable -reluctance car- 
tridge is s=iown as Fig. 6. This curve 
cannot be traced from any of the 
popular and commercially available 
frequency records, since these records 
have frequency characteristics which 
cause incorrect test results. 

If the zero db axis is shifted down 
1 db, it can be seen that the curve is 
within ±: db of the ideal velocity 
response :urve. The flat response 
and the absence of resonant peaks are 
the factors which allow equalization of 
the curve with simple circuits to suit 
the requirements of varied applica- 
tions. 

There are many other types of cir- 
cuits which can be used to vary the 
response so that portions of the curve 
can be boasted or attenuated for spe- 
cial requirements. A sharp cut-off 
above 10,007 cycles is highly recom- 
mended for all applications and re- 
cordings, Since little or nothing is lost 
in musica: quality and much is to be 
gained in the elimination of noise com- 
ponents and high -frequency distortion 
from the 7eoordings. A sharp cut-off 
at 5,000 to 7,000 cycles will improve 
the reproduction of many recordings 
greatly, and the musical quality will 
still be enjoyable. 

Compensation circuits for other 
types of cartridge must be removed 
from the receiver or amplifier with 
which the variable reluctance cartridge 
is to be used. Such circuits will in - 

(Continued on page 38) 

6507 violé 

z 
Tun 

970 Mm,d 

o-im000 09, 

Tr° 

To s.cond 
65C7 G -d 

Fig. 5. Hf peaking circuit developed for the 
preamp. 

Fig. 6. Actual velocity response of the G.B. 
RPX-0 i0 variable reluctance cartridge. 
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50 le) 1,oco 
CPS 

ititt Yggleek PRESENTS 
THE NEW 

MODEL 12CL TV -FM KIT 
Brings the biggest and best in tele- 
vision within the reach of everyone. 

GIGANTIC VALUE! 
OVER 

2 0 0 
SQ. IN. PICTURE 

VISIBLE from ALL ANGLES 
With FM Radio 

(De Luxe Continuous TV -FM Inputuner) 

(Picture much bigger than a tabloid newspaper page.) 

IMAGE IS EQUAL to that of a 20" tube -even sharper 
and clearer-and it is visible from all angles. 

MODEL 12CL TV -FM KIT 

Features 12W' tube with fitted All -Angle 
Lens, giving over 200 sq. inch picture 
which is visible from anyplace in a room. 
Gives ideal long-range reception with CON- 
TINUOUS TUNING on ALL CHANNELS. 
Has De Luxe continuous TV -FM Inputuner. 
COMPLETE with Cabinet, Lens, Roto -Table, 
Antenna, Lead-in Wire. 
A BIG PROFIT -MAKER for service dealers. 
This kit is TOPS-ideal for homes, clubs, 
taverns, and other commercial installations. 

EASY TO ASSEMBLE .. . 

NO TECHNICAL KNOWLEDGE REQUIRED 
Transvision's simple step-by-step Instruction 
Sheet makes assembling a TV Kit a pleasure. 
Each kit comes complete with all -channel double - 
folded dipole antenna and 60 ft. of lead-in wire. 
Nothing also to buy! 

TRANSVISION ALL -CHANNEL 
TELEVISION BOOSTER 

To assure television reception in weak signal 
areas, or areas which are out of range of cer- 
tain broadcast stations, Transvision engineers 
have designed this new booster. It increases 
signal strength on all television channels. Tunes 
all television channels continuously. Can be 
used with any type of television receiver. Un- 
usually high gain in upper television channels. 
Model E -I LIST $44.15 

TRANSVISION COMPLETE LINE OP 
TELEVISION COMPONENTS 

Essential salts for building quality tilestslse aH 
Transvision makes available a complete 

line of high quality parts competitively priced. 
Included in this line are Filter Chokes, all types 
of Transformers, Focus Coils, Deflection Yokes, 
Coils-and, of course, major units such as Pic- 
ture Tubes, Antennas, Lenses, etc., etc. 

WRITE FOR COMPONENTS FOLDER P-1 

RADIOMEN ...You Can GET INTO the 

TELEVISION BUSINESS 
IN A BIG WAY WITH THE 

TRANSVISION DEALER PLAN 
Write for Dealer Folder D-1 

TRANSVISION, Inc. 

$39 9 NET 

00 

Includes Kit, Cabinet, Lens, Table, Antenna 
and 60 Ft. of Lead -In Wire 

EQUIVALENT OF $1000.00 SETS! 

Price of the new 12CL electromagnetic kit in- 
cludes these outstanding features: 

l2l/2 ' picture tube with special fitted All - 
Angle Lens and color kit. 
Beautiful select -grain cabinet and roto -table. 
De Luxe continuous TV -FM Inputuner. 
New all -channel hi -gain antenna and 60 feet 
of lead-in wire. 
Nothing else to buy. 

TRANSVISION REMOTE CONTROL 
UNIT KIT 

Will operate any TV receiver from a distance. 
Turns set on, tunes in stations, controls contrast 
and brightness, turns set off. Ideal for inetcßla- 
tions where the television receiver is inaoces- 
sible. Tuner unit is a high gain, all -channel 
unit with about 50 micro -volt sensitivity. Easy 
to assemble in about an hour. 
Model TRCU, with 25 feet of cable....Net $60.00 
Without cabinet Net $05.01 

ASSEMBLE Your Own CABINETS 
Transvision's "MODULAR" Cabinets come in 
knock-down, unpainted units, offering ara un- 
limited range of combstations, including even 
a brrr. Finish them oil to sait your taste. 

Corner piece, shown above, has room Ica TV, 
Phono, Record Storage, and open Book Case. 
COMPLETE Net $84.00 

For other units and prices, write for 
"Modular" Catalog. 

Dept. S New Rochelle, N. Y. 
In Calif.: Transvision of California, 8572 Santa Monica Blvd., Hollywood 46 

All Kien 5% Maher west of Mississippi: all pile« fair traded. All Prices Subject to Chaise Without Native 
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WUEL1U U 

news 

New MERIT 
Vibrator Transformers 

MERIT leads again! 
For the first time a transformer 
company in the replacement 
field makes available to you, 
Vibrator Transformers in 
sealed -in cans, that fit exactly 
your specific applications, and 
made to Merit's high stand- 
ards of quality. 
These new Transformers are 
sealed in compound filled cases 
for interference or hash reduc- 
tion, for operation from 6 V 
battery and vibrator. 
Here is another outstanding de- 
velopment in MERIT'S sweet line 
of replacement transformers. 

Buy them from your 
Merit jobber today! 

MERIT 

Vibrator 
Transformers 
Mounting JT 

Type 

No. 

List 

Price 

Sec. DC Volts 

to filter 
Sec. 

Amp. 

P-4069 $6.75 150 40 
P-4070 7.25 225 40 
P-4071 7.50 250 50 

DIMENSIONS 
Type No. H W D 

P-4069 3" 23/e" 23/16" 

P-4070 3" 2'/a" 2'/,6" 
P-4071 3" 234" 23/16" 

PRODUCTS OF MERIT 

C 
a4rc,ºR<' 

`NILRfQ 

= FINE 

=5í-l1 L PARIO TS 

= Eft 
COIL & TRANSFORMER CORP. 

4435 NORTH CLARK ST., CHICAGO 40, ILL. 

Servicing Helps 
(Continued from page 37) 

crease or attenuate portions of the 
response curve. All necessary com- 
pensation is done within the preamp- 
equalizer, with the exception of the 
bass boost required within the ampli- 
fier or receiver to compensate for the 
deficiency of the human ear at lower 
volume levels. This latter compensa- 
tion should be coupled to the volume 
control circuit for proper operation 
and is provided in most receivers built 
in the last 10 years or more. 

Service Notes 

Philco 18-12701: Extreme weakness 
on radio, on all positions; phono okeh. 
The 100,000 -ohm resistor, Race, in the 
screen circuit on the second if ampli- 
fier tube is undoubtedly defective. This 
matchstick unit is located close to the 
rear of the chassis, connected to pin 3 
on the 7B7 socket. When it opens up 
entirely, screen voltage is removed. 
Bypass capacitor can be checked too 
for leakage. 

Crosley 66TA: Resistors smoking, 
coils melting, etc., and not a sound 
from speaker. Look for short in small 
trimmer, 62 on schematic, which tunes 
the rf plate circuit. This will cause 
resistors 1 and 5 (3,300 and 1,000 
ohms) to burn up. This condition 
could damage the rf interstage trans- 
former. To remedy, the capacitor and 
resistor are disconnected from the 
right side of trimmer assembly and the 
assembly is turned upside down. An 
extra piece of thin mica, salvaged from 
the defunct if transformer is inserted 
between trimmer blades, and the unit 
reassembled. 

Silvertone 101.802-1: This battery set 
may have no volume at all or be very 

'From notes supplied by Jack Darr. 

weak. An open plate load resistor 
(1-megohm) in 1LD5 plate circuit is 
usually the trouble. It would be also 
wise to check the 3.3-megohm screen 
resistor on the same tube. 

Philco CR -1, CR -6: Intermittent op- 
eration after first two weeks or so of 
use. The antenna trimmer, located on 
side of cabinet, is the trouble in most 
cases. This unit is in series with the 
antenna, and shorting either end will 
cause cut out and popping noises. The 
problem can be solved by bending con- 
necting lugs to clear bracket, and in- 
serting extra mica between blades if 
necessary. It's also wise to check the 
very small leads to oscillator coil. Often 
the plastic -covered wire on these coils 
will short to grounded lugs or adjacent 
wires, if overheated during assembly. 

G. E. 250, 260': No reception. Flex- 
ible bands which connect the antenna 
in the lid with the terminals on the 
chassis may be broken. To remedy 
solder the ends together, being careful 
that they do not touch the case as the 
cover is opened. 

Often in these models the quality 
will become fuzzy. In every case this 
trouble was traced to the bias cells. 
In use these will become loose and 
even drop out of their holders com- 
pletely. If the holders are bent 
straighten them out so that they will 
have plenty of tension on the cells. 
The front panel must be removed to 
get at these cells. 

Intermittent reception is another 
complaint with these sets. On two oc- 
casions this was found to be caused by 
the leads from the bypass capacitor 
mounted across the 1LC6 rf tube 
socket shorting to the socket lugs. To 
get at the chassis to make this repair 
it is necessary to remove the front 
panel, push button escutcheons, dial 
escutcheon, lid arms, and the right end 
panel. The latter is removed after 

°From notes supplied by John Findarle. 

INC. 

CONICAL ANTENNAS 
RUTHERFORD AVENUE ON ROUTE 35 

ASBURY PARK, N. J. PHONE: ASBURY PARK 10119 

BOX 579A, ASBURY PARK, N. I. 

Hi -Gain Slacked Conical "V" Beam 
Channels 2 to 13 Plus FM 
Low Inception Angle 
Extremely High Signal to Noise Ratio 
150 Ohm Non -varying Impedance 
Use 72, 150 or 300 Ohm Transmission Lines 
Universal Mounting Clamps 

SEE YOUR DISTRIBUTOR 

Potent Pending 

THE 4XTV 

"America's 
Outstanding 

Television 
Beam" 
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taking off three speed nuts used to hold 
it in place. 

Silvertone 1670-U: If this set devel- 
ops intermittent reception the .5-meg- 
ohm avc resistors should be checked 
for poor connections in the end ter- 
minals. hese loosen with age and re- 
placing t m cures up the intermittent 
condition. 

If the s me set has poor tone, sensi- 
tivity, e . an alignment job will do 

wonders. 

Horizontal AFC 
(C tinned from Page 33) 

pulse waveform of output potential. 
This is npt exactly true, for we need 
a sawtooth potential. This is obtained 
simply by connecting a .0022-mfd ca- 
pacitor (61) across the output; a saw - 
tooth is produced from a pulse. Dur- 
ing the time that the tube is non-con- 
ductive, the capacitor is charging 
throug_n e 120,000 -ohm resistor (178). 
When the tube conducts, the capacitor 
discharges through the tube plate cir- 
cuit. There is, as potential across the 
capacitor; a slow charging and a rapid 
dischargi g to produce the sawtooth 
wavefar of potential required. 

A stn of the foregoing indicates 
that almo t any component in the over- 
all circuit is capable of some measure 
of frequency -control, and therefore is 

instrumental in thermal or aging -drift 
of the oscillator. Fortunately, the 
effects of all circuit elements do not 
cause drift in a single direction, and 
near cancellation is had, along with 
the control -tube plate resistor of high 
negati re temperature coefficient. 

The only component necessitating 
specia: attention to placement in the 
chassis are that resistor and the oscil- 
lator coil which is placed away from 
heat -r adiating components. 

The variable horizontal lock capaci- 
tor coast-ol permits the injection of in- 
creased control -tube signal in the event 
of high noise level, or weak signal, 
causing a decrease in capacity. 

Next Month 
THE CONCLUDING installment of the 
Lester L. Libby series on the align- 
ment of the Bendix TV receiver will 
be presented in the March issue. 

Donallcl Phillips will also continue 
his discussions of TV production 
changes in the March issue of SERvICE. 
In this issue will also appear an article 
on TV sync and inter -sync systems by 
Edward M. Noll. 

Mel.l 260 
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SIMPSON ELECTRIC COMPANY 
52005218 V. Kinzie EI_ :hico= 44,111. In Canada: Bach-iimFscn. Ltd. lendor, Cnl. 

RANGES at 20,000 ohms per vole DC, 1000 ohms per voFt AC 

VOLTS: AC & DC -2.5, 0, 50, 250, 1,C00, 5,000 
DC CURRENT: 10, 100, !00 MA -10 AMP -100 MICRO AMP 

OHMS: 0-2,000 (12 certer), 0-200,0)0 (1200 center), C-21) M=^,OHMS (120,000 ohm s center) 

DECIBELS: (5 ranges) -10 to -:r..!2 DI 
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ELECTRIC SOLDERING 

IRONS 

are sturdily built for the 

hard usage of industrial 
service. Have plug 
type tips and are con- 

structed on the unit 
system with each 

vital part, such as 

heating element, 
easily removable 

and replace- 
able. In 5 

sizes, from 50 

watts to 550 
watts. 

TEMPERATURE 
REGULATING 

STAND 

This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 

For descriptive literature write 

AMERICAN ELECTRICAL 

FEATER COMPANY 
DETROIT 2, MICH., U. S. A. 

Ser -Cuits 
(Continued from page 22) 

sound if amplification are employed. 
These two stages are operated with 
their plates grounded while their cath- 
odes are returned to the -140 -volt buss. 
Thus, these two tubes form part of the 
divider system that splits the B volt- 
age. Inductors L. and L. are 1" 
pieces of straight, tinned copper wire. 
They are employed in the cathode cir- 
cuits of V. and V14 to provide a de- 
creased input conductance at the grids 
of these stages at 21.75 mc. 

T. in conjunction with a 6AL5 
(Vrs) forms a conventional ratio detec- 
tor system that operates on a center 
frequency of 21.75 mc and has a peak 
bandwidth of approximately 500 kc. 

Traps 

Since the if frequency of the adja- 
cent channel sound carrier and the if 
frequency of the received channel 
sound carrier are quite close to the fre- 
quencies passed by the picture if sys- 
tem, some means of attenuating these 
sound carriers must be provided in the 
picture if. Otherwise the carriers 
would pass through to the pix detector 
where they would be demodulated and 
passed on to the picture tube grid as 
video information. Once there, these 
signals would appear as interference 
in the observed picture. 

Incidentally with the rf oscillator 
operating above the channel being re- 
ceived the if relation of the pix to 
sound carriers is the reverse of their 
rf relation. 

To prevent this interference, trap 
circuits Ls., Ls,, L. and L. are pro- 
vided. L. and Ls, function as series 
traps in the plate circuits of Vº and V. 
and are tuned to 27.75 mc, the if fre- 
quency of the adjacent channel sound 
carrier. The combined trapping action 
of these two stages is sufficient to keep 
the sound interference from this source 
at a negligible value. La and L. are 
tuned traps inserted in the cathode cir- 
cuits of the third and fourth pix am- 
plifier. These traps are tuned to 21.75 
mc, the sound if frequency. At this 
frequency, the voltage developed across 
these traps will function as a degen- 
erative voltage opposing the 21.75 mc 
sound if signal at the grids of the re- 
spective stages. The combined atten- 
uation offered by the pix amplifier 
stages is sufficient to suppress the 21.75 
mc sound carrier before it reaches the 
pix detector. Inductors Les and L. 
are used to stabilize the pix amplifier 
stages. 

FEE 
M SERVICE MEN 

REPAIRMEN! 

WALDOM 

Just mail your name and 
address today for FREE 
copy of the big 20 - Page 
WALDOM Replaceinlent 
Cone Manual, listing re- 
placement data for 69 dif- 
ferent brands of speakers- 
from Admiral to Zenith! 
Manual also gives complete 
instructions, together with 
clear illustrations for installing cones properly. Inval- 
uable reference guide for servicemen and repairmen. 
Get your copy FREE! Just send name and address. 
FOR FINER TONE A WALDOM CONE 
Waldom Replacement Cone Assemblies will satisfy the high standards of precision workmanship and per- formance set by you and by your customers because . 

WALDOM CONE ASSEM- 
BLIES feature HAWLEY dia- 
phragms with the patented thin, 
tapering edge that assures max- 
imum speaker efficiency and true low frequency response. 
WALDOM CONE ASSEM - 
BLIES are guaranteed uncondi- 
tionally as to construction and performance. Only the very 
finest voice coils and spiders, 
precision made to exact speci- 
fications, are used. 
WALDOM CONE ASSEM- BLIES carry full R. M. A. Warranty. 

Write for Your FREE 
REPLACEMENT CONE MANUAL! The big 20 - Page WALDOM Manual puts every bit of replacement cone information at your fingertips, in seconds! It will speed 
your speaker repair work, and help you handle those jobs 
more profitably. Send your name, address for Free copy. 

WALDOM ELECTRONICS. INC., Dept. S 
911 N. LARRABEE STREET CHICAGO, ILLINOIS 

REPLACEMENT 

CONE 
MANUAL 

Two detectors are employed at the 
output of the pix if system. One, a 
1N34 crystal diode, is connected in the 
conventional manner to provide an out- 
put signal of negative polarity across 
its output load, while the other, a 
6AL5 (V..), is connected to give an 
output signal of positive polarity across 
its load. 

The video amplifier is a conventional 
two -stage system that is fed by the out- 
put of the 1N34 crystal detector. The 
frequency response of the amplifier ex- 
tends to 4 mc while the overall voltage 
gain from the input grid to the output 
plate is approximately 60 times. The 
gain of the amplifier is variable by 
means of a 3,000 -ohm unit (R.,), the 
picture control, in the cathode circuit 
of the 6AU6 first video stage, V,. 

The video signal at the picture tube 
grid must be of such polarity that the 
sync and blanking pulses will drive the 
grid in the negative direction. For 
this reason, with the two -stage video 
amplifier, it is necessary for the output 
of the pix second detector, the 1N34 
crystal diode, to be of the same polar- 
ity as that of the video signal required 
at the kinescope grid. With this ar- 
rangement, sync pulses drive the grid 
of the first video amplifier stage in the 
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negative drection. This stage, V., is 

so designed that with normal signal 
input at i grid the tube works over 

most of i operating range. However, 
any large oise pulses above sync level 
will drive the grid beyond cutoff. This 
results in a desirable peak noise limit- 
ing act on by the video amplifier that 
effectively improves the overall signal- 
to-noise ratio of the receiver. 

Horizontal Deflection Circuits 

The li xrizontal deflection and afc 
circuits in this set depart considerably 
from the 'conventional systems. The 
primary fonction of these circuits, as 
in other receivers, is to provide a 
stable, linear, deflection current in the 
horizontal yoke. Performance of this 
action results in framing the received 
picture in the horizontal direction. 

The hoIrizontal oscillator, V$, is a 
conventional cathode coupled multi - 
vibrator. In actual operation the fre- 
quency of the oscillator is set near line 
speed by means of a horizontal hold 
control, R... The oscillator is then 
locked it sync by means of a dc control 
voltage which is applied to the grid 
(pin 7) of one of its triode sections. 
This control or afc voltage acts to 
speed up or slow down the oscillator 
until t operates at horizontal sweep 
frequency. The afc voltage is devel- 
oped by a horizontal afc rectifier, V.., 
and is the resultant of the phase error 
between the incoming horizontal sync 
pulses and the output of the horizontal 
oscillator which is coupled back to the 
rectifier by means of a 680-mmfd ca- 
pacitor (C,.) and 3,300 -ohm resistor 
(R,..). 

The peaked sawtooth voltage used 
to drive the horizontal output stage is 
develcped by the charge -discharge ac- 
tion of capacitor C,. and the peaking 
resistor R,... A neon bulb (NE -2) 
acts as a regulator for the voltages ap- 
plied to the multivibrator and as a re- 
sult provides for increased stability of 
oscillator operation. 

Horizontal Output 

Most present-day receivers that em- 
ploy magnetic deflection systems util- 
ize transformer coupling between the 
horizontal output stage and the deflec- 
tion yoke. In this receiver, however, 
no output transformer is used and the 
horizontal deflection yoke is directly 
connected to the plate of the output 
stage igue to this fact, and to provide 
proper oading for the output stage, 
the inductance of the yoke is made 
quite high as compared to that of yokes 
used in conventional transformer cou - 

(Continued on page 42) 

makes 

"the Service Man's Line" 

Brach antennas ... long known for dependability 
... maximum reception ... trouble -free operation 

. . . durability and ease of installation . . . now 
feature an added extra ... Flexibility. Unique con- 

struction features aid the service man in making a 

more rapid installation to which future additions or 
modifications can be easily made. 

1. FLEXIBILITY A complete line designed with 
basic antenna parts which are convertible to more 

complex arrays as required by location and recep- 
tion problems. 

2. COMPLETE KITS Each antenna model is in 

dependently designed and furnished in a completely 
packaged kit containing all necessary hardware, 
downlead (when desired) and the Universal Base 

Mount . . . ready for installation. 

3. PRE -ASSEMBLY Each antenna is factory 
pre -assembled as far as possible, ready to erect. 
Complete and simple installation instructions. Saves 

valuable man-hours on the roof. 

4. MECHANICAL STRENGTH Weather - tested 
for durability, Brach Antennas feature a husky steel 
mast, rigid connections, sturdy base mount, neat 
appearance. All parts corrosion resistant. 

5. SUPERIOR RECEPTION Designed with en- 
gineering "know-how". All Brach antennas are 
factory pre -tuned, matched for 300 ohm transmis- 
sion line with large diameter aluminum elements 
for better signal pick-up. Directivity patterns and 
standing wave ratios available upon request. 

New! Tops in TV! 

H! -LO ROTATABLE 
Antenna 

Here it 'sl A rotatable antenna to provide peak 
performance with any station at any time. Brach 
introduces the new "Superview" Rotatable, cover- 

ing both high (174 MC to 216 MC) and low (88 
MC to 108 MC) TV bands. High bond extension 

available for easy addition to standard dipole 
array for separate orientation. No more multiple 

images. No more "weak" stations. Brach's Super - 
view HI -LO assures television reception that's 
tops. Make sure and investigate the new Super - 

view line today. 

Write for Free Brach catalog showing complete 
line of TV and FM antennas and accessories. 

SEND FOR CATALOG N.. 9364 

L. S. BRACH MFG. CORP. 
2 0 0 CENTRAL AVENUE, NEWARK . N. J. 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAS AND ACCESSORIES 
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Rooftop Definition with Table -Top Convenience! 

NEW 

ICA WASP 
INDOOR ALL -CHANNEL 

ANTENNA 
FOR TELEVISION 

AND FM 

HORIZONTAL 
ORIENTING 

No rooftop climbing here! The ICA 
Wasp adjusts indoors-easily, and to 
all channels! For all receivers! Com- 
pactly designed, the Wasp features 
a smoothly engineered swivel base, 
combined with exclusive adjustable 
dipoles. Once adjusted, special spring 
action assures firm anchoring of di- 
poles and perfect electrical contact. scratch felt base protects furniture finish. 

The Wasp is packaged with 8 feet of 300 Ohm lead. 
19" high closed; base 3Ye" diameter. 

Latest Television Antenna and Accessory Catalog Available. 

INSTALLED 

IN AN INSTANT! 

95 

VERTICAL 
ORIENTING 

The heavily chrome -plated brass dipoles 
and antique bronzed swivel base blend 
well with living room décor. A non - 

insu tine CORPORATION OF AMERICA 
INSULINE BUILDING 36-02 35th AVENUE LONG ISLAND CITY, N. Y. 

West Coast Brooch and Warehouse: 1335 South Flower Street, Los Angeles Calif. 

5" 
CATHODE RAY 

OSCILLOGRAPH 
For Television 

Seven to twenty times more sensitive than 
Comparable 'Scopes. 

Phasing control with Hickok exclusive sinusoidal 
sweep. Extra high gain amplifiers-.01 5 V per 

inch. Synchronized linear FM sweep. Wide 
bond amplifiers for FM and Television to 1 megacycle. 

Mail this ad for literature and free copy of 
our regular 50c Service Instruction Manual. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10921 Dupont Avenue, Cleveland 8, Ohio 

e 

Ser -Cuits 
(Continued from page 41) 

pled systems. Since horizontal retrace 
time is a function of the resonant fre- 
quency of the yoke and its associated 
circuit it is necessary to keep the shunt 
capacity across the yoke at a minimum 
value. However, due to the polarity 
of the deflection voltage, it is necessary 
to connect the filament of the damper 
tube directly to the plate of the output 
stage. This places the capacity of the 
damper tube filament transformer di- 
rectly across the yoke. For this rea- 

son transformer Tin was specially de- 
signed for low capacity between the 
damper tube filament winding and the 
rest of the assembly. 

The majority of the output stage 
plate current is supplied through the 
damper while the remainder comes 
through a 5,000 -ohm control (Rim) in 
series with a shunt feed choke, L.. 
Since the inductance of L. is large (as 
compared to that of the yoke) it pre- 
sents a high impedance in the B-{- line 
to the deflection voltage developed by 
the 6L6 output tube, Van, and thus pre- 
vents the B supply from loading down 
the output stage. 

Picture width is controlled by means 
of Rio. which varies the plate voltage 
(and thereby the output) of the hori- 
zontal stage. Small improvements in 
trace linearity are affected by means of 

the variable linearity control system 
placed in the plate circuit of the 
damper. 

The Damper Circuit 

When the plate current of the output 
stage is cut off by the negative portion. 
of the voltage applied to its grid, the 
magnetic field in the deflection coil 
begins to collapse at a rate determined 
by the resonant frequency of the sys- 
tem. If permitted to go unchecked the 
circuit would oscillate. However, since 
this condition is undesirable, a damper 
stage, V, is placed across the horizon- 
tal yoke to prevent these oscillations. 
This stage is so arranged that a half 
cycle of oscillation (retrace) is per- 
mitted. At the end of the half cycle 
the damper conducts and causes the 
oscillatory currents in the yoke to de- 
cay in a linear manner and at a rate 
suitable for the visible trace. Very 
shortly after decay starts, the output 
stage begins to conduct and this addi- 
tional current in conjunction with the 
decay current in the yoke produces an 
essentially linear trace motion of the 
electron beam. 

Low Voltage Power Supply 

A single 5U4G rectifier supplies ap- 
proximately 330 volts dc at 220 ma to 
the receiver: A pair of 40-mfd ca- 
pacitors, C102d/ B together with filter 
choke L. form a pi -type filter system 
for the supply. Additional 80-mfd fil- 
ters are placed in the receiver chassis. 
- A unique system of dc voltage divi- 
sion and distribution is utilized. 

The divider system ' is so arranged 
that the receiver chassis is 140 volts 
positive in respect to the minus leg of 
the supply; the total current require- 
ments of the receiver are supplied. 
through the focus coil system. The 
over-all design of the receiver circuits 
is such that the current requirements 
on the power supply are at a minimum. 
for the number of tubes involved. 

High Voltage Supply 

An rf 10 kv high voltage supply sys- 
tem is utilized to provide the second 
anode potential for the kinescope. A 
twin triode with both sections connected 
in parallel functions as the rf oscillator. 
The voltage developed by the oscillator 
in its plate tank is stepped up in the 
secondary of the rf transformer, T15, 
and applied to the high voltage recti- 
fier. The operating frequency of the - 

oscillator is approximately 190 kc. 
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PUSHBACK 

WI RE 

Below Mill Prices! 
2,000,000 feet-tinned copper-all 
1st. dass, double cotton serve, waxed 
finish. Available 1,000 foot rolls. 

22 gauge (6 colors) $3.98 roll 
20 gauge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 

HERE'S A STEAL 
Tom Thumb 
RADIO 

CAMERA 
A hit on the beach at picnics, 
etc. A combination reflex 
camere and portable battery 
rodi). Farmer list $29.95 

OUR LOW PRICE 

Less 
Batteries 

With batteries 
add $1.84. 

MIDGET I. F. 

TRANSFORMERS 
Original At dscounts 

List $2.10 up to 86% 
400-500 Kc range 
11/4" square, 3" high 
hi -gain iron core. 

INPUT-A826 
OUTPUT-A827 

Specify Type 
Mat hed Egg Crate 

Pair Dozen of 100 

69c $3.95 $29.00 

1 meg. VOLUME 
CONTROLS 

Un versal with 
switch 

85% DISCOUNT 
OUR PRICE 29c 

each 

Deemed This 
Seal of Quality 

ORDER INSTRUCTIONS 
Minimum order-$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage-excess will be 
refunded. Orders received without 

postage will be shipped 
express col ect. All prices 
F.O.B. Detroit. 

KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
86 SEIDEN AVE. DETROIT 1, MICH. 

New TV Parts . e . 

Accessories 
PHILMORE TV KITS 

A 30 -tube TV kit, model P 30, featur- 
ing a 12 -channel tuner, and assembled 
and prealigned picture and if sound stage 
units, has been announced by the 
Philmore Manufacturing Co., Inc., 113 
University Place, N. Y. 3, N. Y. 

Kit, supplied with several large blue- 
prints detailing top and bottom wiring, 
uses the basic RCA 630TS circuit. Sup- 
plied with a 10" picture, the receiver can 
be modified to use a 12" or 16" type tube. 

* 

TRANSVISION TV FIELD STRENGTH 
METER 

A TV field strength meter, FSM-1, has 
been announced by Transvision, Inc., 
New Rochelle, N. Y. 

Meter consists of a high -gain receiver 
with a calibrated meter to indicate a 
signal level. Each unit is individually 
calibrated. Said to be capable of 
measuring field strength from 50 to 
50,000 microvolts at 300 -ohm input ter- 
minals. 

The instrument can also be used to 
measure losses or gain of various an- 
tenna and leadin combinations and check 
receiver reradiation (local oscillator). 

* 

MUELLER CLAMPIPE 

A stand-off insulator for TV and FM 
antenna leadins, Tenna-Clampipe, that 
clamps onto the antenna mast or any 
other handy support, has been announced 
by the Mueller Electric Co., 1583 E. 
31st St., Cleveland 14, Ohio. 

Clampipe is an assembly of the Mueller 
ground clamp and a screw -eye with a 
plastic, insulating grommet. All metal 
parts are weather -proofed. 

Offered in two types, for flat twin -lead 
and other for round cable. 

RCA 
SPEAKERS 

are quality- engineered 
for dependable 

performance 

- - ejo/ C/o/nptn 9 
S'brn9 MIMI& 

re 
rR'^9 

Check these important features! 

Moisture -resistant voice -coil suspen- 
sion-unaffected by humidity changes. 

4 Felted cone for "flutter -free" response. 
Rugged mechanical construction with 
welded housing assembly. 
Exclusive clamping spring perma- 
nently locks Alnico V magnet in larger 
sizes of PM speakers. 
Mechanical filter ring in 12" speakers 
cuts needle scratch and 10-kc. whistle. 
Rugged-Dustproof-Rustproof. 
Adjustable voice -coil mounting in 
12" speakers. 

Mounting designedtoRMAstandards. 

Always keep in touch 
with your RCA Distributor 

TURN TO NEXT PAGE 
7 

ELECTRONIC COMPONENTS 

RADIO CORPORATION of AMERICA 
NARK/SON, N.J. 
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i°12/4°41- Jew aced- ... 

TELEVISION NANTENNA LINE 

ALL CHANNEL. 
MODEL AFD-2000 
List Pjice $19.30 

SOUNDLY ENGINEERED 

RUGGED, ATTRACTIVE 
APPEARANCE 

PRICED TO SELL FAST 

There's an RMS antenna for every 
type of Television installation ... 
new channel construction and 
heavier gauge aluminum compo- 
nents are more than adequate for 
maximum stress encountered .. . 

indestructible, weather -resistant 
polystyrene insulators. 
Write today for new RMS Tele- 
vision Antenna and Accessories 

Catalog #215-S 

RADIO MERCHANDISE SALES, INC. 
550 WESTCHESTER AVENUE 

NEW YORK 55. N.Y. 

The New WirreifrAl 

"TENNA-CLAMPIPE" 
(Clampipe T. M. Rep. U. S. A Can. Pat Ott.) 

A Stand-off Insulator that Clamps on 
Quickly -Easily -Almost Anywhere 

for 
Supporting TV and FM Antenna Lead-ins en 
Masts, Cross -arms, Basement Pipes or any ether 

Handy Place. 

SIMPLY TURN THE SCREW -EYE BY HAND 
FOR A SOLID, PERMANENT GRIP. 

An assembly of the famous Mueller Clampipe 
Ground Clamp and a Screw -eye with plutie, in- 
sulating grommet. Offered for flat or round cable. 
ASK YOUR JOBBER. 

Send for Free Sample & Catalog 810. 

MUELLER ELECTRIC CO. 
1565 E. 31st St. Cleveland 14, Ohio 

For Originality LOOK TO 

QUICK -CHANGE REAMERS 
For Your XCELITE Handles! 

Detachable to fit your XCELITE No. 14 Nut 
Driver or "Combination -Detachable" Screw- 
driver! Short enough to get in where ordinary 
reamers can't! Enlarge holes in plastic, sheet 
metal, wood! See your dealer or supply jobber 
NOW! 

"ANOTHER XCELITE FIRST" 

PARK METALWARE CO., Inc. 
DEPT. V ORCHARD PARK, N. Y. 

Quality Tools PREFERRED BY EXPERTS 

FIRST TO USE PLASTIC FOR SCREWDRIVER HANDLES 

XCELITE 

Available In 3 sizes: ye to 5/16. V4 to Vo. Ya to 
II/16. Shown above Va actual else. 

JFD MAST LEADIN SUPPORTS 

An assortment of mast -clamp screw 
eye polyethylene stand-offs for use in 
securing twin lead or RG type lines to 
masts or elements from V2" to 2" in 
diameter, has been announced by the 
JFD Manufacturing Co., Inc., 4117 Ft. 
Hamilton Parkway, Brooklyn 19, N. Y. 

Screw eye lengths available are: 354", 
51/2" 7%", 12". Tempered spring steel 
mast clamps sizes are : %", X", 1", 
PA", ", 1 4" and 2". 

* * * 
DELSON WINDOW TV ANTENNA 

A window antenna for TV and FM, 
the Jiffy-Tenna, of hard -drawn light- 
weight aluminum tubing with lucite in- 
sulation, has been announced by Delson 
Manufacturing Co., 126 11th Ave., New 
York 11, N. Y. 

Can be adjusted to serve as a tunable 
folded dipole antenna. Has a sliding 
trombone feature. Dipole ends can be 
removed to provide single dipole and 
reflector on the low bands. 

* * * 
VEE-D-X CHIMNEY -VENT PIPE 

TV MOUNT 

A chimney and vent pipe TV antenna 
mount which mounts inside the chimney 
or vent pipe, and can fit into openings, 
round, square, rectangular or oval, from 
4" to 22", has been announced by the 
LaPointe-Plascomold Corp., Unionville, 
Conn. Will accommodate masts of 1", 1" and 1%" diameter. 

Has 8 points of bearing. Unit is con- 
structed of aluminum castings with 
cadmium plated steel arms. 
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SERVICEMEN 
Espey Radio Chassis 

are 
Easy to Sell- 
Easy to Install- 

Ií514 AMPLIFIER 2i513 TUNER 

This New Deluxe Custom Built 
AM/FM Quality Chassis gives 
you increased Sales in the profit- 
able Chassis Replacement mar- 
ket. 
Hera i; exquisite high fidelity in chassis 
fora that will grace the finest cabinet. 
The 513 De Luxe Tuner is easy to install 
in eny console cabinet, old o, new, and 
emEodfes the latest engineering refine- 
ments For lasting high quality at a price 
that defies competition. 
The Espey 513 Tuner employs 10 tubes 
plus teeing indicator in a super heterodyne 
eircJit and features a drift compensated 
circuit for high frequency stability, tuned 
RF on AM and FM plus phono input pro- 
vision, and separate AM and FM antennas. 
Model 514 De Luxe Power Supply - 
Audio Amplifier is designed specifically 
to work in conjunction with Model 513 
Tuner, and is also used wherever a high 
quality audio amplifier is required. 
With sn output of 25 wafts, Model 514 
fea-uces a parallel push-pull output circuit, 
self -balance phase inverter system, ex- 
tended range high fidelity response, and 
inverse feedback circuit. 
Write Dept. D2 for your free catalog. 

Makers cf fine radios since 1928. 

TEL BU1te,neld 8-2300 

MANUFACTURING COMPANY, INC. 
528 EAST 72nd STREET, NEW YORK 21, N. Y. 

FOR T -V SERVICING 
Investigate -tile Mcga line 

of instruments: . 

MEGA -SWEEP 

MEGA-PIPPEü 
MEGA -MARKER 

MEGA -MARKER SR. 

Request Catalog 

Kay EÌeci'ric Company 
19 Maple Ave., Pine Brook, N. J. 

CHICAGO ISOLATION 
TRANSFORM ERS 

Three isolation transformers, with 50, 
150, and 250 -va capacities respectively, 
have been announced by Chicago Trans- 
former Division, Essex Wire Corp., 3501 
\V. Addison St., Chicago 18, Ill. 

Transformers are suitable either for 
adjusting high or low line voltages to 
operate radio, TV, and other equipment 
on a normal 115 volts, or promoting 
safer servicing or experimental work on 
electronic gear by isolating chassis 
grounds from line grounds. Particularly 
useful in eliminating shock hazard on 
ac/dc TV sets. Besides providing a 
standard 115 volts, the secondaries of 
these transformers will also supply 125 
or 105 volts for use in locating faulty 
set components. 

The units are mounted in compound - 
filled drawn steel cases, and have a 7' 
cord with male ping on primary, female 
plug on secondary. 

* * * 

TOWERS TV -FM MAST 

A tubular, high -tensile, lightweight, 
alloy -steel mast with a universal mount 
for TV and FM antennas has been an- 
nounced by the Towers Corp., 3332 E. 
55th St., Cleveland 4, Ohio. Mast is 
five feet long and can be built to any 
height with five-foot extensions. Mast 
and extensions have te_escoping ends for 
joining. 

Masts are packed individually with 
guy -wire ring and heavy cotter pin. An 
11" base is packed separately; antenna 
mounting block is packed individually, 
complete with hardware. Mast and ex- 
tensions are furnished in either 1" or 
1%" diameters, in either irco-sealed 
aluminum finish or baked black enamel. 
Hardware is zinc -plated. 

e .. 

RCA 
SPEAKERS 
are priced for 
replacement 

needs 

? ', x31,P 
M 

Sll 

Field 
Coil 

Type 

l2ll P 

Engineered and manufactured 
by RCA-this quality line of RCA 
Speakers is competitively priced 
... easy to sell. Seventeen PM and 
field -coil types meet practically 
all replacement requirements. 

When you replace with RCA 
Speakers, you build extra cus- 
tomer good will...at no extra cost! 

Always keep in touch 
with your RCA Distributor 

TURN TO NEXT PAGE 7 
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NO 
accurate 

(Some as large generators) 

pocket size 

economical 
A.M. Signal 

Generator Model #710 

ESTIMATE REPAIRS 

ON THE SPOT! 

F.M. Signal 
Generator Model #720A 

Here are TWO great units that will pay for themselves in 
30 days. Helps locate faults quickly and accurately-estimate 
a repair job or do a complete alignment right on the spot. 
Safe for A.C. or D.C. operation. Instrument cases and 
chassis are completely isolated from power supply. No 
chance of shock, short circuit, or burnout. Both units com- 
plete with individual trimmers for recalibration. Size: 
3"x6"x2%". Weight: 1% lbs. 

MODEL #710 
Fixed frequencies of 1500-550.456- 
465 K.C. Complete with tubes, 
etc. 

MODEL #720A 
Calibration accurate within 1% for 
fixed frequencies of 9.1, 10.7, 88 
& 108 mc. Complete with tubes, 

$17.95 etc. $19.95 

WRITE FOR CATALOGUE 2S 

RADIO CITY PRODUCTS CO., INC. 

152 WEST 25th ST NEW YORK 1. N. Y. 

RESERVE SPACE Now 
FOR THE 

MAY 
Radio Parts and 

Electronic Equipment 

Show Issue of SERVICE 

MAY 17-20, 1949 
STEVENS HOTEL, CHICAGO 

Hundreds of extra copies will be dis- 
tributed at the Show-a valuable circulation 
bonus for advertisers at a time when buying 
interest is at peak. 

LAST FORMS CLOSE APRIL 25 

New Instruments ... Components ... Accessories 
RCA MINIATURE TESTPOINT 

ADAPTER 
A miniature test -point adapter, which 

permits tube -base tests to be made on 
the tube side of the radio chassis, has 
been announced by the RCA Tube De- 
partment. 

Adapter which accommodates all types 
of 7 -pin miniature tubes, is placed in the 
tube socket and the tube in turn is 
plugged into the adapter. 

* * 

NEWCOMB PHONO AMPLIFIER 
A 10 -watt phono amplifier, P-10, has 

been announced by Newcomb Audio 
Products Co., 6824 Lexington Ave., Hol- 
lywood 38, Calif. 

Power output is said to be 10 watts 
at less than 5%, over 9 watts at 50 
cycles at less than 5%, over 90% of rated 
output at less than 2%. Frequency re- 
sponse : ± 1 db, 30 to 15,000 cycles. 
Input impedance, % meg; gain, 75 db. 
Bass tone control range 0 to + 16 db. 
Treble tone control range - 25 db to + 
15 db. Output impedances : 4, 8, and 16 
ohms to octal socket. Tubes: One 6SC7, 
one 6SF5, two 6V6GT and one 6X5GT. 

KEMODE SOLDERING IRON 

A no -flame, no -electric quick -shot 
soldering iron, which uses a cartridge 
for instantaneous working -temperature 
heating of the tip, that is retained for 
six to eight minutes, has been announced 
by the Kemode Manufacturing Co., Inc., 
161 W. 18th St., N. Y. 11, N. Y. 

Available with six types of tip sizes : 

pyramid (h" and 4") ; chisel (h" and 
5V); heavy duty (1" and 1g".) 

In operation, a cartridge is inserted in 
tip, and a spring plunger in handle is 
pulled to activate the cartridge. 

DUOTONE MICROGROOVE CUTTING 
NEEDLES 

A microgroove cutting sapphire needle 
has been announced by The Duotone 
Company, N. Y. C. 

ASTATIC EQUALIZER AMPLIFIER 
Equalizer -amplifiers, the EA series, for 

use with the Astatic magneto -induction 
pickup cartridge, have been announced by 
the Astatic Corp., Conneaut, Ohio. 

One model, EA -1, is for installation in 
receiver sets and audio amplifiers and 
provides the necessary equalization and 
preamplification and bass boost. An- 
other model, EA -2, is self -powered and 
provides adjustable bass -boost, treble 
roll -off, and selection of turnover fre- 
quency. A third unit, EA -3, is also a 
self -powered unit, providing bass -boost 
and equalization. 

* * * 

E -V TORQUE DRIVE KIT 
A sales and service kit of torque drive 

crystal pickup cartridges has been an- 
nounced by Electro -Voice, Inc., Bucha- 
nan, Michigan. 

Each kit contains 6 assorted cartridges 
with replaceable needles (which it is said 
can be used to replace any one of over 
150 standard type cartridges) ; 4 extra 
needles and needle holders, and consumer 
pamphlet. Available in kit A (osmium - 
tip) and kit B (sapphire -tip). 
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ED POINTS THE WAY 
F.. ,. 

C u TO NEW PROFITS 
WITH THESE 3 TV NEEDS! 

FEDCD Cl.tun-Va 
Portable mirror an,, stand makes TV adjust- 
ments a simple one-man job. Unbreakable 
IO x 14" mirror on an adjustable, collapsible 
stand. You stand behind the set while adjust 
ing, yet you can see everything clearly in the 
mirror. Complete with protective bag 
for mirror $6.00 

DEALERS' NET 

FEDCO 

CHIMNI-MOUNT 
Fits any chimney, and 
accommodates any tele- 
vision antenna mast up 
to I%x". Rigid, all steel 
construction, rust -proofed 
and went her resistant. 
One man can easily in- 
stall. Complete with 
hardware and strapping. 

$4.95 List 

FEDCg 
TENNA-MOUNT 

One-piece hi -strength alum- 
inum alloy. For high qual- 
ity and fast installation of 
TV -FM antenna masts on 
chimneys, poles, corners. 
Simply wrap straps around 
the support and tighten 
nuts. No special holes 
needed. Easily Installed 
with regular tools. With 
two 12 -ft. straps, hardware, 
all rustproofed. 

$7.50 List 
Immediate Delivery! 

FEDERAL ENGINEERING CO. 
37 Murray Street, New York 7, N. Y. 

--SECOND ANNUAL 

PENNY SALE! 
PAY 1¢ MORE AND GET 2! 

For Example: 2 gang .00042mf St'd super - 
het RMA cut -plate with 2" pulley MV - 
217. Ship. wt. 1 lb. $1.49-2 for $1.50. 
30mfd. 150v Electrolytic, new stock. 

45t-2 for 46t 
8mfd. 150v Electrolytic, new stock. 

39e-2 for 40t 
Send for complete PENNY SALE LIST- 
INGS of electronic and radio mdse. Prices 
net f.o.b. our plant. Include postage and in- 
surance. 

tiniversat3enora! core. 
365 CANAL ST. N. Y. 13, W.A.5-9642 

RCA PROMOTES ELLIOTT, TEEGARDEN, 
BAKER AND ORTH 

Joseph B. Elliott is now vice president 
in charge of all RCA Victor consumer 
products, and L. W. Teegarden has been 
appointed in charge of all RCA technical 
products. 

Henry G. Baker has become general 
manager of the Home Instrument Dept., 
and Richard T. Orth has been named 
general manager of the Tube Dept. 

* * * 

CUNNINGHAM NOW SYLVANIA AD 
AND SALES PROMOTION DIRECTOR 
Terry P. Cunningham has been named 

director of advertising and sales promo- 
tion for Sylvania Electric Products Inc. 
Cunningham will direct advertising and 
sales promotion for the lighting fixtures, 
lamp, radio tube and electronics divisions 
and the Wabash Corp. 

* * * 

C -D BUYS RADIART 
Cornell-Dubilier has purchased from 

Maguire Industries, Inc., all of the stock 
of Radiart Corp., Cleveland, Ohio, manu- 
facturers of auto radio vibrators and TV 
and automobile antennas. 

New officers of the Radiart are: Oc- 
tave Blake, president; L. K. Wildberg, 
vice president; Verne Mitchell, vice 
president, and C. A. Staub, treasurer and 
assistant secretary. 

* * * 

FRANK LESTER JOINS INSULINE 
Frank Lester has been named chief en- 

gineer of the Insuline Corporation of 
America, 36-02 35th Ave., L. I. City, 
N. Y. Lester was formerly chief engi- 
neer for Electronic Corp. of America and 
Radio \Vire & Television Inc. 

* * * 

HARRY SMITH HYTRON CONTEST 
GRAND PRIZE WINNER 

Harry L. Smith, 25-56 Steinway 
Street, Long Island City, New York, who 
won the first prize at the start of the 
Hytron contest in May, was recently 
named winner of the grand prize, $200 
worth of U. S. Savings Bonds. 

Harry L. Smith receiving the Savings Bonds 
from Bruce A. Coffin, president of Hytron Radio 
& Electronics Corp., while Everett Boise, Hytron's 
commercial engineer in the New York area, 

looks on. 

RCA 
SPEAKERS 

are easy 
to install 

.K 

/[err 

Cft 

rTRIP-TYPr RI /,ryFOR.,,rp 

O 

Another RCA first, to speed your 
service work . . . the universal 
transformer mounting bracket. 
Saves time in mounting either 
clinch -type or strap -type output 
transformers. Included with all 
4", 4" x 6", and 5" RCA PM 
speakers. Larger speakers include 
mounting holes on frame accord- 
ing to RMA standards. 

Get the facts on RCA Speakers 
today. Ask for Bulletin 2F892. 

Always keep in touch 
with your RCA Distributor 
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Clarostat 
jobber for 
latest cat- 
alog. Or 
write us. 

atffidasZera'Ai 
CLAROSTAT MFG CO., Inc. . Dover, New Hampshire 

In Canada: CANADIAN MARCONI CO., Ltd. 

Montreal, P.Q., and branches 

JOTS AND FLASHES 

Ay 

FIVE RULES for visual comfort in view- 
ing television were issued recently by 
the American Optometric Association : 

(1) receiver should be properly installed 
with particular attention to the antenna ; 

(2) in tuning, tone setting should be ad- 
justed before turning the picture up to 
the desired brilliance, and a comfortable 
balance between steadiness of image and 
brilliance selected since an unsteady 
image or too much light results in vis- 
ual discomfort; intense darkness and 
bright light in a room with a television 
receiver should be avoided, a mild, in- 
direct light being preferable (if the 
room is totally dark there will be too 
much contrast between the bright screen 
and its surroundings and if there are 
bright lights, they will distract; (4) 
sun glasses should not be worn for tele - 
viewing because they adapt vision to un- 
natural conditions ; (5) excessively long 
periods of close concentration on the 
screen should be avoided. . A three - 
speed record player which features two 
pickup arms, one for conventional rec- 
ords and the other for two speeds for 
33% and 45 rpm has been developed by 
Scott Radio Laboratories, Inc., Chicago. 

. Publication of the Aerovox Research 
Worker has been resumed, and will 
appear soon ... The annual get-together 
of Radio's Old Timers will be held in 
the South Ballroom of the Hotel Ste- 
vens on Monday, May 16, during the 
Radio Parts Show in Chicago. John 
O. Olsen, 1456 Waterbury Road, Cleve- 
land 7, Ohio, is president of the group 

Stewart -Warner Radio and TV set 
distribution and production will be han- 
dled by a newly created division, the 
Stewart -Warner Electric Division, which 
Sam Insull, Jr., will head and Edward L. 
Taylor will be general sales manager. 

Henry C. L. Johnson is now with 
Benton & Bowles as account executive 
for the electronics group of Crosley. 

The Video Corporation of America 
recently appointed five new distributors 
for their line: Milmar Sales Co., Chi- 
cago, Illinois ; H. A. Gilliam Co., Hous- 
ton, Texas ; Stan -Burn Radio Elec- 
tronics, Brooklyn, New York ; Regal 
Radio, Inc., New York City; L. Zelkin, 
Beverly Hill, Calif, and Commercial 
Television Corp., Pittsburgh, Pa. . . . 

William W. Boyne is now general man- 
ager of Zenith Radio Corp., New York. 

Samuel Olchak has been named 
commercial service manager of Air King 
Products, Brooklyn.... Henry P. Segel 
is now New England representative for 
Permoflux. William S. Lee and Paul 
H. Sweitzer will cover Michigan and 
,Indiana, Illinois (except the Chicago 
metropolitan area), and western Ken- 
tucky, respectively, for Permoflux. 

W. C. Johnson is now vice presi- 
dent in charge of sales of Admiral Cor- 
poration, Chicago. . . . C. S. Craigmile 
has been elected president of Belden 
Manufacturing Company, Chicago, suc- 
ceeding Whipple Jacobs, who resigned 
to become president of Phelps -Dodge 
Copper Corporation. Arthur L. Wan- 
ner is now vice president and treasurer 
of Belden.... Col. Webster F. Soules, 
Electro -Voice sales manager recently 
participated in a month of active service 
at the Ft. Monmouth Signal Corps Lab- 
oratories, New Jersey.... The Wheeler 
Insulated Wire Company, Inc. has 
moved its plant from Bridgeport to 
Waterbury, Connecticut. 
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You Asked For It... 
HERE IT IS ! 

actual 15/16" 

size 

Mallory Midgetro 

The Control You Engineered 
Check these points and you'll see why the Mallory 

Midgetrol has become the first control in the business! 

FASTEST OF ALL TO INSTALL 

SAVES TIME 

SAVES TROUBLE 

SAVES MONEY 

EASIEST SWITCH TO INSTALL 

ELIMINATES SAWING AND FILING 

First In Quality... Best For Results: 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
"Re!. U. S. Pat. 01. 

APPROVED PRECISION PRODUCTS 

www.americanradiohistory.com



Engrmg eadershiWisiehln'e,,. 2 

CUN% INGHPM TUBES are far more than the end 
produ of a fa_tory. Behind every CunningEam tube 
are the ast engineering resources of the famed RCA 
Laborº-ories.:t is here tha- continuing research in 
the fields of chemistry, metallurgy, and electro 
behavir r helps te. make goc.d tubes better. 

Engineering le.dership is one of the reasons whir 
you car be confident that every Cunningham tub 2. 

tni ammiì' 

RCA Laboratories, Princeton, N. 1. 

RADIO CORPORATION of AMERICA 

you install in a receiver meets the highest stand- 
ards of quality and dependability. 

Cunningham tubes have enjoyed customer ac- 
ceptance for oser 32 years. Whether it's metal, 
miniature, or glass, there's a Cunningham type to 
meet practically every service requirement. Your 
Cunningham Distributor keeps complete stocks on 
hand to meet your immediate needs. 

SEE YOUR CUNNINGHAM DISTRIBUTOR TODAY 

MIEDU,ALITIriPRODUCT OF TH 
N 

..... 
% OF A M E eirada 
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