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They're Dependable 

Starters... 

MALLORY Vibrators 
Give Better Service 

An exclusive combination of Mallory -engineered and Mallory -made 

contacts retard oxide formations...on the shelf. A unique "self -clean 

ing" action prevents oxidation in service. Therefore, Mallory Vibra- 

tors are dependable starters and dependable performers. 

And the patented tuned mechanism of the Mallory Vibrator provides 

low contact wear, low resistance and reduced arcing and pitting. 

That's why more Mallo] y Vibrators are used in original equipment 

than all other makes combined. When you use Mallory Vibrators for 

replacement, you can be sure of dependable starting, long life and 

high output efficiency. See your Mallory distributor now! 

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

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 

*Reg. U. S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
iLLiQRY C INDIA ÄPOLIS 6, INDIANA 
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The Greatest TV Servicing Manual Ever Published! 

more data than ever before! ...at the same low price! , RIDER TV MANUAL "I" 4 
Complete Coverage From October, 1949 

through February, 1950 

Authentic, Accurate, FACTORY -AUTHORIZED TV 

Servicing Information Direct From 73 Manufacturers 

New, Larger Page Size, 12" x 15", Equivalent of 

2296 Pages (81/2 x 1 1) 

All Pages Filed in Proper Place, For Quick, Easy, 

Efficient Reference. 

494 Models. 235 Chassis. The Greatest Collection 

Ever Assembled In One Handy Volume 

Test Patterns, Wave Forms, Schematics, Voltages, 

Adjustment Of Traps, Alignment Tables, Etc. 

Giant Pages Have Only One Fold For Extra Con- 

venience And Greater Durability 

Nobody Else But RIDER Brings You All This Infor- 

mation At Such An Amazingly Low Price 

Get Yours Right Now Without Delay. Volume 3 Sold 

Out in A Few Weeks. Volume 4 should Do the Same 

ONLY Including Cumulative Index 
Volumes 1, 2, 3 and 4...PLUS 
the One and Only RIDER "How 
It Works" Book. 

RIDER MANUALS 

Television Manual Volume 4 
(Plus "How It Works" Book 
and Index) $21.00 
Television Manual Volume 3 
(Plus "How It Works" Book 
and Index) $21.00 
Television Manual Volume 2 
June delivery-in new, larger 
page size, 12" x 15". (Plus 
"How It Works" Book and 
Index) $21.00 
Television Manual Volume 1 

Volume XX $18.00 
Volume XIX $19.80 
Volume XVIII $19.80 
Volume XVII $16.50 
Volume XVI $ 8.40 
Volume XV $19.80 
Volume XIV to VII (each vol.) $16.50 
Volume VI $12.50 
Abridged Manuals I to V 

(one volume) $19.80 
(Plus "How It Works" Book Master Index, Covering Manuals, 
and Index) $18.00 Vols. I to XV $ 1.50 

PA Equipment Manual, Vol. 1....$18.00 

NOTE: Are you receiving your copy of "Successful 
Servicing"? It's Rider's own publication of interest 
to every Serviceman. Write for it... it's FREE! 

NOTE: The Mallory TV Service Encyclopedia, 1st TV Edition, makes reference to only 
one source of TV receiver schematics-Rider TV Manuals. 

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

NOTE: The CD Capacitor Manual for Radio Servicing. 1948 Edition No. 4. 
makes reference to only one source of receiver schematics-Rider Manuals. 

JOHN F. RIDER PUBLISHER, Inc., 480 Canal Street, New York 13, N. Y. Export 

I 

HOW ITwORK9 
INDEX °No ßs.12 3a 

4) 

RIDER TV MANUAL V 74 Television 
manufacturers. 

441 models. 2 3 L 3 
Proper page size, 12" x 15".All pages filedchassis, 

place. 
Equivalent 

of 2072 in their Volumes I, 2 203 3,P plus 
(8,/2" Bok..the 

famous Plus 
"HOW RIDER Index HOW Ii WORKS" 

RIDER TV MANUAL 00 
Complete factory -authorized VOL.L 1949. 67 manufacturers. coverage larger Page size, June up to January larger presented 12" x 15' sali 

new, IT WORed., the 8'/2" a 11" Contains all of the data f Book, and Cumulative 
Index Volumef 

PLUS the RIDER "HOW 
Cum 

RIDER TV 
and 2$21.00 

1948. 34 
factory-authorizedMANUAL VOL. 1 

manufacturers. coverage Equivalent of 2000 up to early Ir WORKS" pages. (81/2" x II" Book ............................).. PLUS Index and the RIDER 

$18.00 

Another Great RIDER Servicing "Must!" 

RIDER MANUAL Vol. XX HOW IT 

Moans 

Do a better, more satisfactory job... 
insure repeat business ... make a 
larger net profit. Get RIDER MANUAL 
Volume XX. Complete coverage up 
to November, 1949-AM-FM, Radio, 
Auto Receivers, Record Changers. 
Products of 74 manufacturers. All 
pages and double spreads filed in 
proper positions. 

1 776 Pages... Plus Separate "How It Works" 
Book, and Cumulative Index, 
Volumes XVI to XX. ONLY 

$1800 

Agent: Rocke International Corp., 13 East 40th St., N. Y. C., Cable, ARLAB. 

RIDER MANUALS meaet 
SUCCESSFUL 
SERVICING 
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EDITORIAL, 
by S. R. COWAN 

Ten years ago we editorially opined 
that the Radio Industry should emulate 
Baseball by appointing a "czar" who could 
and would establish and then enforce the 
maintenance of certain standards and poli- 
cies that would benefit all branches of this 
complex industry. Said "czar", we pro- 

posed, would protect the "high" and "low" 
groups and the parts maker particularly, 
for because he supplies both set maker and 
the replacement trade his position is often 
that of the guy squeezed between two ex- 

tremes. 

Our original editorial caused a furore 
which died of inertia because then, as 

now, only the "big boys" had any say in 

industry developments. But now such chaos 
is rampant in the radio -television field that 
the "big -boys", meaning RMA members, 
are on the verge of assigning a man of 

world-wide reputation to become, i4 effect, 
the industry "czar", although actually he 
would have a more proper title, such as 
Industry Co-ordinator. 

We reiterate our opinion of ten years 
ago: This industry needs a "czar" or "co- 
ordinator", and it needs one immediately. 
The industry needs Standards and a force 
to police them once they are established. 
For example, we need standards of pricing 
and discount methods. Why are some set 
manufacturers permitted to offer under 
their private labels volume controls and 
other components at lower list prices than 
the list prices established by the original 
parts manufacturers for the identical items 
packaged at their own factories? Why are 
some glorified servicemen. recognized as 

jobbers, and given jobber discounts, by 

some parts makers who can't get legitimate 
jobbers in that section to stock their lines? 
Why do some "legitimate" jobbers sell 
items at trade discounts over-the-counter 
to any Tom, Dick and Harry who walks 
into their stores when business ethics re- 

quire that wholesalers should only give 

established trade discounts to servicemen 
and dealers who have legitimately estab- 
lished themselves as such? Why do some 
Jobbers (sic) operate their own retail radio 
service departments in direct and unethical 
competition with their own service organi- 
zation customers? 

The industry needs a man who can also 
co-ordinate and control unethical trade 
practices on the part of manufacturers, too. 
Many of them, for example, are advertising 
ridiculous, false and improper claims for TV 
sets with built-in an-tennas. The ex -general 
of the U. S. Armed Forces currently being 
considered for the job under discussion, 
Industry Co-ordinator, deserves the support 
and best wishes of us all, but the servicing 
fraternity in particular had better get it- 

self organized quickly so that its properly 
elected delegates can be appointed at the 
right time to present oar case and win 
justified recognition from the man who 
may become radio -TV's "Mr. Big". 

Sanford R. Cowan 
EDITOR íßt. Pi111<LISQEII 

Samuel L. Marshall 
MANAGING EDITOR 

COWAN PUIILISHING Corp. 
342 MADISON AVENUE 

NEW YORK 17, N. Y. 
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THE RADIART 

MAKES ORDINARY TELEVISION GOOD - 

AND GOOD TELEVISION BETTER 

MOST POWERFUL ... of all TV rotators! It's 
heavy duty motor turns a 150-Ib. load with ease! 

MOST STURDY... Rugged, thick wall aluminum 
alloy castings, steel gears PLUS a full 12 ball bear- 
ing movement! 

1 

\\\\\ r \ \ 
WATCH RADIART 

=OaR TWO SENSATIONAL---_-_- 

, NEW TV ANTENNAS 

11 1 

Yea Can't Beat a RADIART ANTENNA 
on a TELE -ROTOR.... It's TOPS! 

QUICK, TROUBLE -FREE INSTALLATIONS... 
TELE -ROTOR goes up quickly. Stays up trouble - 
free without call backs! 

DEPENDABLE PERFORMANCE ... when you v T, 
install a TELE -ROTOR, you know it will perform 

in the following 
models: 

under any and all conditions! Control Unit with 'e++... 
vailable 

4 

Cable'. 
toe, use R' t $37,45 

erd of rotation 
light ( 

h 
tutor wi' 

CorpassControlRodial (uses 

Tñ-Z Fertect Pattern 

lumirated 
4495 

3 wire Cable 

Here are two NEW accessories to 
the TELE-FOTOR to give it added 
versatiliti for extraordinary in- 
stallations The "Super -Structure" 
will "supF ort a ton"... and the 
"Floating C uy Collar" is adequate 
for most guyec installations. 

RO'ATORS 

THE RAB/ARTC0RP0RATI0N 
CLEVELAND 2, OHIO 

VIBRATORS AUTO AERIA..S 
TV ANTENNAS POWER SUPPLIES 
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IRC contr1I devellopment 

'_L BUILD CONCENTRI 
DUALS QUICKLY AND EASILY 

WITH CON_ENTRIKIT. Assembly 
is simple, and can be completed 

in a few minutes. Step-by-step 
instructions are furnished with every 

Amazing new IRC Concentrikit is 

the practical answer to your con- 
centric dual replacement problems. 
With this set of specially designed 
parts you can assemble over 90 % of 
all concentric dual types ... no more 
long searches and waits for exact 
duplicates. You save time, worry 
and inventory investment. 

REPLACEMENT MANUAL AVAILABLE 
Full replacement data on concentrics 
for all applications, from the earliest 
home and auto radios to television, 
are contained in a new IRC CON- 
CENTRIC DUAL REPLACEMENT 
MANUAL. Be sure to get a copy 
from your IRC Distributor. 
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Television has greatly increased your concentric dual 
requirements ... be ready with this CONCENTRIKIT 
Stock Assortment on your bench. Handsome metal 
cabinet contains all you need to assemble quickly any 
of 144 different concentric duals. It covers over 500 
models ... RCA, Admiral, Air King, Belmont, Emer- 
son, General Electric, Motorola, Philco, Westinghouse, 
Zenith and many others. Order from your IRC Dis- 
tributor now, or send coupon for more information. 
International Resistance Company, 4 3 N. Broad St., 
Philadelphia 8, Pa. 

INTERNATIONAL 
RESISTANCE COMPANY 

U1 i,tl iSot- 
le Canada: International Resistance Co., Ltd, Toronto, lic 

' 
I 
I 
I 

1 

/ 
/ 
I 

i 
I 
I 
1 

/ 

I 

HERE'S 
WHAT YOU GET 
In Concentrikit Stock Assortment #13 

Quantity 
Complete 
Concentrikits 4 

Base Elements 

B11-108 
B11-114 
B11-115 
B11-116 
B17-116 
B11-119 
B11-120 
B11-121 
B11-123 
B11 -128 
B11-130 
B13-130 
B13 -130X 
818-130X 
B18 -132X 
B11-133 
B13-133 
B13-133 X 

B18 -133X 

2 
2 
1 

2 

Quantity 
B19 -133X 1 

B11-137 
B13-137 
B13 -137X 
818-137XX 
B19 -137X 
811-139 
B13-139 
B13 -139X 

Inner Shaft Ends 

E-187 
E-190 
E-202 

Sleeve Bushings 

S-4 
S-5 

Resilient Retainer 
2 Rings 
2 
1 

1 

Switches 

76-1 

3 
2 

2 

3 

1 

2 

10 

3 

Concentrikit Stock Assortment comes in a sturdy 
all -metal cabinet. Four drawers and individual 
compartments assure efficient stocking ... and 
cabinets may be stacked with IRC Resist -O - 
Cabinets to make a convenient and good-looking 
shop arrangement. METAL CABINET IS SUPPLIED 
AT NO EXTRA CHARGE, you pay only the regular 
price of the parts. 

and 
the 
price 
is- 

ORDER YOURS TODAY! 

INTERNATIONAL ` 
TANCE 

413 N. Brood Street, RESIS 
Philo, 8 PQ I'm interest 

nd details 

tment. 

e Se 

CEN 
Catalogs 

s DCIA Assortment. ON T IK1T and Dealer 
Enclosed 

find with IRC Dealer 
Concentric 

Dun stamps 
or 

a1 Reptaceme coin for m nt Y copY Manual. 
Company.., 

Address. 

of 
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31211 JiiidInqA 
A resume of Industry happenings here, there and everywhere 

TV Service Advertising 
Newspapers and TV stations have 

been getting more and more advertis- 
ing from service organizations who 
feature the advantages of buying a 
"policy" from them. Same of this ad- 
vertising is first class, but most of it 
is very bad indeed. The good adver- 
tising simply states that for certain 
stipulated sums the TV set owner gets 
certain services for a period of time. 
The bad advertising contains either 
willful misrepresentation or, much 
worse, by deliberate omission de- 
ceives the prospective buyer into be- 
lieving he is going to get much more 
than actually is the case. We are not 
going to publish examples of "bad" 
advertising for that would serve no 
useful purpose. However, here are il- 
lustrations of what can be considered 
good sales promotional effort. 

Summertime TV Slack 

All TV set makers have come to be- 
lieve that the sales potential drops off 
sharply during the summer months, 
July and August. They are justified 
in that conclusion. But, such is not 
true of TV service potentials, for TV 
sets are more apt to require repairs 
during hot and humid summer weath- 
er than during more temperate pe- 
riods. So, during the two Summer 
months ahead, while the volume of 
initial TV installation work drops off, 
it would be advisable for Service Deal- 
ers to spend any spare time recheck- 
ing the installations they have already 
made. Without doubt they will find 
that guy wires have gotten too much 
play, or have broken off. Or they'll 
find installations which were made 
improperly in the first place, and 
which should be corrected now. Even 
though the set owner may not have 
called for service, TV service con- 
tractors can render themselves a great 
money -making service by checking 
their jobs rather than by merely rest- 
ing during the slack period ahead. 

While on the subject of busy and 
slack periods, certainly April and May 
were bad months for TVmen because 
the plague of windstorms in all parts 
of the country required countless 
thousands of call-backs to reset an- 
tennas that had blown down or out of 
orientation. 

ie S. R. Cowan 

More TV Statistics 
According to RMA reports during 

the first quarter of 1950 over 1% mil- 
lion cathode-ray picture tubes were 
made and of that total 98% were 12" 
or larger, 37% being 14" or larger. 
At the same time, it is interesting to 
note that the production and sale of 
conventional radio receiving type 

TELEVISION OWNERS! 
AMAZING CASH DIVIDEND AND 

MONEY REFUND IN CASH ON 
1st and 2nd Year Television Service Contracts 

Yoe can actuel CASH refund n 

your TV 
receive 

. 

eoNracf with Video Lab.. 
U Any goe.ons?Cell Mis. Scoff. 

. Service and maintenance on get and a.le.e. 
Six -day reek, 8:30 A. M. to 10 P. M. 

Free Ia.Pec ,o. Take S month. to .r 
CompaYe! 

VIDEO LAB. Prices 

With A44 lo Town 

T' 535 10" $45 

12"' $55 16" 565 

Prices INCLUDE 

Pismo Teba 

NOW! Convert your present 10" to 
1V;2" Large Screen SSD 

16" "Stack Magiee 'Square Tube 
f99 (NonGlare) 

19., "SeporSareeo. Om...)5121 
LABORATORIES, INC. 

VIDEO test BROADWAY JUDSON 6.0180 

TV FIXED FREE! 
with 5your SERVIDEO 2nd YEAR 

SERVICE & MAINTENANCE CONTRACT 

11 your 

1,12 ETE Drr. 

rWA 6.41n00 
11. 

NE 8.8308 531 13 dddddd Aro.. Brook. 

FIRST WE FIX IT FREE-TREN IWE KEEP IT FIXEDI 

¡.wr 
omelet* orroce. [My non. 

e1'440 I7 i ISye."456 
IS"-$40 IS `& ii"S05 

.mena. 5..; .mt...r.,n.e ....nn..n 

SERVICED, INC.. 1261 Bedford Al.., Breekfyn 11, N.T. 

Examples of good sales effort 

tubes during the first quarter of this 
year also broke all previous records. 
For example, in the first quarter of 
this year over 80 million radio tubes 
were made as compared to 40 million 
for the same period of 1949. In March 
1950 over 40V2 million radio tubes 
were produced, of which more than 
6 million were for replacement use. 
Therein lies the reason why radio ser- 
vice dealers are doing so well. The 
more sets in use the greater potential 
for servicing and replacement sales. 
Actually, though, as the average TV 
set is equivalent to 7 conventional AM 
models, the service volume is still 
overwhelmingly concentrated in sec- 
tions of the country having TV. 
TV Wire Links 

A. T. & T. has gotten its cable 
through from St. Louis to Memphis 
and plans to complete the link from 

Chicago to Omaha by this Fall. The 
extension from Omaha to San Fran- 
cisco, routed via Denver and Salt 
Lake City, may be completed by the 
end of 1951. Let's hope so. Television, 
while still in its infancy, with only 
108 stations in operation and less than 
6 million TV sets in use, has already 
become one of this nation's 3 largest 
industries, having passed the $2 bil- 
lion mark already. Imagine what it 
will be like in 10 years if no untoward 
event, like a war, stymies its progress. 

Phonograph Drive Planned 

A committee of RMA, appointed 
for the purpose, has approved a plan 
to promote a national campaign de- 
signed to increase the sale of TVsets 
and conventional radios having built- 
in phonograph record players, and a 
joint campaign stressing the modern- 
ization of sets in use either by urging 
the set owner to add phono -players to 
those that are not so equipped, or by 
the conversion to 3 -speed models if 
their sets are of the now .obsolete 
single or double -speed player type. We 
are 100% behind such a campaign, 
particularly the phase that bears upon 
modernization of in -use equipment, 
for this is a purely service -technician 
type of business. 

Only a small fraction of the mil- 
lions of radios and TV sets now in 
use are phono -radio combinations. 
Likewise, in proportion to the total, 
there are hardly any 3 -speed record- 
player combinations in use as yet. It's 
up to Service Dealers to try to change 
this picture for several reasons. To be- 
gin with, it is a known fact that the 
public wants to play records and have 
record-players. The fact that there are 
3 types of records (referring to 
speeds) available and each having 
merit justifying its preference, thus 
simply means that we, as technician - 
installers, must do the sales promoting 
job which will result in the prospective 
customer saying "Okay, go ahead and 
install one of the new 3 -speed units". 
Once again we must urge radio -TV 
technicians to overcome their inherent 
reluctance to be sales -minded. You've 
got to sell to survive-and in this in- 
stance you are basically selling your 
service as well as a product. No other 
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''This book 
might easily be 
worth X100.00 

to you!" 

FREE NQW!... 
with your order for 100 Sylvania 

Receiving Tubes or 3 
Sylvania Picture Tubes 

Could be this book'll be worth its weight in dollar bills. For it explains 
in clear, plain language and illustrations how to identify TV set trou- 
ble ... and what to do about it. 

Contains more than 100 pages ... filled with diagrams and photos 
to help you more quickly locate trouble ... solve problems ... im- 
prove your TV set repair business. 

FREE only until August 31st 

Remember, you can't buy this book. It's yours free from your regu- 
lar Sylvania distributor during June, July, and August, with the pur- 
chase of 100 Sylvania Receiving Tubes or 3 Sylvania Picture Tubes. 

So call your distributor today ... while his supply lasts. Ask him for 
the book that will improve your television service, and the tubes to 
improve your profits ... SYLVANIA. 

The most 
complete TV 

servícíng book 
ever prínted" 

JUMPING PICTURE-NOISY 
SOUND 

HERE'S WHY YOU NEED THIS BOOK 
Shows more than 80 actual photos of screen 

test patterns. Shows how to 'identify trouble by 
pattern behavior. 

Gives simple, concise instructions for making 
repairs, proper adjustments. 

Contains complete circuit diagrams of typical 
television receiver. 

Explains latest television developments. 
Tells about television test equipment and what 

each instrument will do. 
Provides a practical dictionary of television 

set trouble. 

SYLVAN IA4v E LE CTRI C 
, v 

Sl I:\ \\I\ VIIIU 1 RIG 

IADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOIAMPS; TELEVISION SETS 
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TOP SALES PROVE TV 
SET OWNERS WANT THE 
QUALITY PERFORMANCE 
AND QUALITY APPEARANCE 
OF 

7 
TtQíQt`GC 

MODEL AT -1 

7eéecí&ø« 'o4te 
YES, the proof is in! When TV set owners want 

improved reception, they want the best in boosters - as 
witness the soaring sales of Astatic's Model AT -1. This is 
the powerful booster with four tubes, and such exclusive 
features as dual tuning and variable gain control, the latter 
permitting pinpoint tuning for exact amount of boost 
required for best picture and sound. The Astatic AT -1 

Booster not only outperforms any other on the market, but 
it looks the part - in handsome, furniture -finish mahogany 
or blond cabinet to complement the finest receivers and 
other costly furnishings. These are typical advantages 
which have made the Astatic Model AT -1 Television 
Booster the undisputed leader today. Why not write for 
complete details, technical data? 

Astatic Crystal IJesices manufactured under Brush Development Co. patents 

CORPORATION -- f qC OYN N E A U T, OHIO 
.v.on .:srnr,C rOnO/+rJOwrA.O 

class of radiomen, other than service- 
men, enjoys such close personal con- 
tact with and entré to homes where 
there is potential business such as 
phonograph modernization work. So, 
let's get going! There's a bright, 
money -making promotional campaign 
being worked out now, and as soon 
as details are available from RMA's 
committee we'll give you the facts. 
Then it will be up to you to get your 
share of business, and it should be a 
cinch. 

Higher Income Brackets 
Twenty bears ago a national survey 

was made to ascertain what the av- 
erage radio serviceman's income was. 
Having ascertained that the average 
serviceman then earned approximately 
$21 per week, a deplorably low figure, 
every effort was made to suppress the 
information. Ten years later it was 
learned that servicemen had improved 
their status to the point where they 
were averaging $25 in gross weekly 
earnings. Remember, however, that in 
those days a man in the low income 
brackets kept for himself almost every 
cent he earned for the income tax 
rates did not affect him. Now -a -days 
we have a different situation. 

Latest reports from reliable sources 
indicate that the average radio -TV 
technician is earning upwards of 
$66.66 per week gross. He is a married 
man with 2 children. His average 
federal and S.S. tax deductions ap- 
proximate $3.09 weekly giving him a 
take-home pay check of $62.97. Of 
course in most states he has to pay 
state, hidden and other sales taxes not 
known 10 years ago, and experts com- 
pute that these aníount to almost $2.05 
more, weekly. So, in effect, today the 
average radio -TV technician is in the 
10% tax brackets, but has a net in- 
come of $60.95 as compared to $25 
a decade ago. 

Other factors to consider are these: 
ten years ago the average radio tech- 
nician worked 60 hours weekly while 
today the average is closer to 50 hours. 
So, summarized, the earnings status 
of radio -TV servicemen has improved 
to an impressive degree. Now -a -days 
we're not ashamed to call attention to 
our profession, for the status of "pro- 
fession" is rapidly accruing to us. 

Licensing Again Looms 
Because various cities have had so 

many "serviceman complaint" prob- 
lems recently, although the majority 
stem from complaints about dealers 
rather than technicians, the various 
civic fathers are again holding coun- 
cil hearings on the subject of licensing 
legislation. The hearings being held 
in New York City are typical. We 

[Continued on page 27] 
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IF IT'S NEW... 

KEN -RAD DEALERS HAVE IT! 
THE way to get ahead, stay ahead, in radio -TV servicing, 

is stock and install Ken -Rad tubes! New types-because 
Ken -Rad designing sets the pace-come to you ahead of 
time. As 1950 home receivers appear in your neighborhood, 
G -E and Ken -Rad tube research enables you to service 
new sets with the ultra -modern types they require, 
whether TV -picture, metal, glass, or miniature. 
Ken -Rad tubes you receive today, fill tomorrow's needs!... 
6AV5-GT is one of many advanced types you will find 
in modern TV circuits. Your Ken -Rad distributor 
has this new tube, and others, that will give you 
rail position in the race for more service business. 
Phone or write him at once! 

6AV5-GT BEAM POWER TUBE 

With its companion type the 
25AV5-GT (heater requirement 
25 v as against 6 v), this new tube 
serves as a horizontal -deflection 
amplifier in TV. Operating direct 
from a 125-v power supply, acces- 
sories such as a transformer and 
high -voltage filter capacitors can 
be done away with, which adds to 
circuit simplicity and economy. De- 
sign of the tube gives it the ability 
to withstand high surge plate volt- 
ages.... Ely stocking the Ken -Rad 
brand, yc i will have the 6AV5-GT 
and 25A'. 5-GT-and other impor- 
tant new types-now, when required 
to service late -model receivers! 

PROIUCT 0: GENERA_ ELECTRIC COtlPANY 

S:ienectady 5, New York 

182-JA4 
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aas 
PREMIUM 
QUALITY 
AT NO 

EXTRA COST 

Sprague Black BeautyTele- 
cap Tubulars are different 
from and superior to every 
other molded paper capacitor 
because they are made by the 
same dry assembly process as 
large metal -encased oil capac- 
itors. They cannot be con- 
taminated bydust ormoisture 
during manufacture. 

Ask for Black Beauty 
Telecaps at your jobber's. 

'Trade Mark 

Non-flammable, 
dense bakelite -- phenolic -molded 

housing 

Hollow eyelet ter- 
minal for oil im- 
pregnation after 

molding 

Uniform wind- 
ings of high 
purity paper 
and alumi- 

- num foil 

Solder seal as in 
large metal -encased 

oil capacitors 

SPRAGUE PRODUCTS comPAIW 
(Distributors' Division of Sprague Electric Co.) 

71 Marshall Street 
NORTH ADAMS, MASS. 

TRADE 
FLASHES 

A "press -time" digest of production, 
distribution 8, merchandising activities 

TV Sets Home Sets Auto Sets All Sets 

January 335,588 470,715 189,480 995,783 
February 367,065 529,254 221,139 1,117,458 
March (five weeks) 525,277 724,691 255,673 1,505,641 

TOTAL 1,227,930 1,724,660 666,292 3,618,882 

Receiver production figures first three months, 1950 

TV Production 
Television receiver production dur- 

ing the first quarter of 1950 was 21 
percent higher than in the previous 
peak period, the last quarter of 1949, 
and was more than three times the 
output of TV sets in the first quarter 
of 1949, the Radio Manufacturers As- 
sociation said today. 

Following is a month -by -month 
breakdown of radio and television set 
production reported to RMA for the 
first three months of 1950: 

RCA Service Clinic 

Spurred by the response to its first 
television Service Clinic, which at- 
tracted more than 5,000 RCA Victor 
and independent television service- 
men to more than 50 inaugural meet- 
ings conducted nationwide last month, 
RCA Victor announced that the sec- 
ond in the series of six scheduled lec- 
tures got under way during the week 
of May 1. 

An essential part of the lecture will 
be the display and demonstration of 
television test equipment, provided by 
the RCA Service Company, which in- 
cludes a sweep generator, oscilloscope, 
and a marker oscillator. In addition 
to film slides and printed lecture texts, 
the meetings will also feature a dy- 
namic demonstrator which will be 
used to illustrate how servicemen can 
localize service troubles by analyzing 
the kinescope picture. Each service- 
man attending the lecture will receive 
a booklet, complete with illustrations 
and diagrams, covering the informa- 
tion discussed. In effect, 'the complete 
set of six manuals, one for each of 
the six different lectures scheduled, 
will serve as an invaluable reference 
guide for the servicing of RCA Vic- 
tor television receivers. 

New Du Mont Color System 

A patent for a three color direct 
view television tube has just been is- 
sued to Allen B. DuMont Labora- 
tories, Inc. 

In its construction, the new tube is 
similar in most ways to the familiar 
black -and -white picture tube except 
for a new form of fluorescent screen. 
Instead of having a coating of fluores- 
cent material which produces black 
and white pictures when struck by an 
electron beam, this new color tube 
has a fluorescent screen composed of 
tiny fluorescent dots which give forth 
red, blue, and green colors respectively 
when struck by the electron beam. The 
tiny dots are arranged so that each 
dot of one color is adjacent to adjoin- 
ing dots of another color. 

In operation, as the electron beam 
of this new color television tube passes 
over the tiny color spots successively, 
it is turned on and off rapidly in ac- 
cordance with both the brightness and 
color of the picture to be reproduced. 

The new color television tube can 
be used in any one of the three color 
systems now proposed before the 
F.C.C.; namely, field sequential, dot 
sequential, or line sequential. 

Tele -Clues Proving Popular 
A series of pictorial "Tele -Clues" 

to aid servicemen in localizing circuit 
defects within television sets, are 
proving to be popular as evidenced by 
the large number of requests received 
by the editor. The "Tele -Clues", which 
are available free of charge through 
General Electric and Ken -Rad dis- 
tributors, are inserted in the bi -month- 
ly publication, "Techni-talk" which is 
published by the Tube Divisions of 
General Electric. 

[Continued on page 28] 
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ANOTHER TACO 
R EQ U IRE M ENT-DESIGNED 

T 
YPE 

ALL-CHANNEL 

AITAILIE 
For 16 years Taco has been providing the 

serviceman with the antenna best suited to 
his particular needs. For each TV area with 
its own specific conditions as to channels 
operating, directivity and signal strength, 
Taco has provided the best design. 

For areas where additional gain is desired 
on channels 11, 12, and 13, the new Taco 
Tri -X is now offered. Designed as an alter- 
nate for the Lazy X, this new Taco antenna 
incorporates all the latest developments of 
the unparalleled Taco Engineering and Re- 
search facilities. 

The new apex design used in the Taco Tri -X 

eliminates the inherent weak point of X type 
antennas. Heavy aluminum fans, ribbed for 

extra strength, are bell -mouthed on ends of 

grooves thus leaving no sharp edges in con- 
tact with element rods. Special Taco noise - 
snubber eliminates bothersome wind -whistle 
effect. Jiffy -Rig construction provides the fast- 
est, most practical assembly. 

SEE YOUR JOBBER FOR PRICE AND DETAIL 

MR. Tie sFRv ask your r , epul on or lose 
TV receiver 

men 
salet 

unproven 
antenna 

Q/Taae4u,menr 

s 

proven 

Sffothe 

past 16 
Avoid 

those 

duelo 

electrical 
or mechanical 

failures 
antennas. 

. 

-[- 6 

+4 

+2 

2 

4 

6 

LOW CHANNELS HIGH CHANNELS 

12 3 [ 4 [ 151 6 I 17 J 8 19 1101 11 112 13I 

IIIIINftimieweeenee 

GAIN 

MEASURED VOLTAGE 

IN DEI OF TACO 'X" TYPE ANTENNAS 

50 60 70 80 90 170 180 190 

FREQUENCY IN MEGACYCLES 

200 210 220 

Graphic illustration showing gain of Tri -X compared to Lazy X. 

Through low -band difference is negligible. In high -band opera. 
Lion the Tri -X shows considerable gain over the Lazy X on chan- 
nels 11, 12, and 13. 

RADIO AND ELECTRONIC EQUIPMENT 

1IrA C ID 
TECHNICAL APPLIANCE CORP. 
SHERBURNE, N. T. IN CANADA STROMBERG-CARLSON CO LTD. 

TORONTO 4, ONTARIO 
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Are You 

Your 
TV Installation 

PROFITS 
...Or paying them back 

in "FREE" Service Calls? 

IT'S expensive...following up nuisance calls and "com- 
plaints" during guarantee periods ... wasteful in truck 
operation, traveling time and labor. You can reduce 
your costs to a new low - with the high quality, all- 
around ruggedness and dependable performance of 
Federal lead-in cables! 

Where noise level is low-Use Federal K-1046... 
with distinctive Federal -developed "silver" polyethyl- 
ene insulation ... providing 30 per cent more service life 
than ordinary polyethylene. K-1046 repels sunlight... 
fights heat ... doesn't dry out, crack, buckle or leave con- 
ductors exposed. It holds its original characteristics 
longer ... retains its impedance values. In Weatherom- 
eter tests, K-1046 surpassed all competitive types. 

Where noise level is high - Use Federal K-111... 
shielded lead-in... another exclusive FTR development. 
K-111 is a top item in TV because it minimizes noise, 
snow and ghosts due to transmission line pick-up. Pic- 
tures are clearer, brighter and steadier ... all the time. 
Actually, Federal's K-111 permits TV installations in 
many noisy areas where good, clear reception was im- 
possible before! 

See your distributor now for data and prices on Fed- 
eral's K-1046 and K-111 ... for that next new installa- 
tion or lead-in replacement. You can depend on these 
highly efficient 300 -ohm lead-ins to keep service calls 
down ... to keep profits UP. Insist on Federal ... it pays 
to start with the best! 

K-111 e 300 -Ohm 
Shielded 

Lead-in for 
HIGH 

Noise Level 
Areas 

These 
Federal TV Lead-ins Protect 

Your Profits in 
HIGH and LOW 

Noise Level Areas 

K-1046 
300 -Ohm 
"Silver" 

Polyethylene 
Lead-in for 

LOW 
Noise Level 

Areas 

America's largest producer of solid dielectric high -frequency cables 

'`(E Federal Tele hone and Radio Corporal/aa > 
'1/40.1L3'7 --ter ''- ¡- SELENIUM and INTELIN DIVISION, 100 kingslund Road, Clifton, New Jersey 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Di.Iribvors: International Standard Ellectric Corp., 67 Broad St., N. Y. 
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Sitwzi -Cub 

AUDIO SERVICING 
SERVICE technicians with long 

practical experience in the field 
invariably have a number of clever 
short cuts which they use in order to 
localize troubles quickly and easily. 
Many of these procedures are some- 
what off the beaten path of ordinary 
service routine, but they bring results 
because they are based on a sound 
and instinctive insight into trouble 
diagnosis. While actual methods 
among different technicians vary, 
each one succeeds in getting a good 
idea of what the general trouble is 
long before he needs to resort to 
elaborate voltage, current and resist- 
ance measurements. Thus, an analysis 
and study of these servicing tricks 
will not only be worthwhile to the new- 
comer in the field, but will also serve 
as an exchange of ideas for the more 
experienced repairmen. 

In AM or FM receivers, the sounds 
which come from the loudspeaker (or 
the lack of them) give important in- 
dications of the type troubles which 
exist, and for this reason many tech- 
nicians use this section of the re- 
ceiver as a basis for their initial 
diagnosing. The clues given by the 
type sounds coming from the speaker, 
when combined with a few simple 
checks, will give most if not all the 
answers needed to find the trouble. 
As a basis for this discussion, there- 
fore, we will use Fig. 1 as an illustra- 
tion of some of the methods utilized 
for getting to the heart of any trouble 
which might exist in the audio sec- 
tions of FM, AM or PA systems as 
well as the audio sections of televi- 
sion sets. 

This drawing shows a typical push- 
pull audio section in which V1 is the 
input from the detector or phono 
pick-up, while V2 is a phrase inverter; 
both tubes contained in one envelope 
and having a common cathode. V2 
derives its signal voltage from an 

by Matthew Mandl 

Common audio troubles and how to find them is the subject 
of this elementary article. Much of the information contain- 
ed is the result of long and pratical experience in the 
field. and should provide interesting reading to all. 

VOLUME CONTROL 

R1 

R3 

+s 

MC. 

Fig. I. Typical push-pull audio amplifier, using phase inversion. 

added resistor attached to the grid 
leak of V3, the value of R6 being 
chosen so that it feeds the same 
amount of audio voltage to the grid 
of V2 as exists on the grid of V1. In 
this manner the proper out -of -phase 
relationships are established for push- 
pull operation. V3 and V4 are the 
push-pull tubes working into a stand- 
ard output transformer which feeds 
the loudspeaker voice coil. 

The "Dead" Set 
If a set is inoperative when tuned 

on, a quick, visual inspection of the 
tubes will often eliminate the imme- 
diate need for checking each one with 
a tube checker. If the filaments are 
lit and it is not an a -c/d -c type of 
receiver each tube can be lifted from 
its socket and put back in. This should 
be done from the last audio stage, 

working back toward the detector. 
The "make and break" of the tube 
socket potentials under this procedure 
usually gives the experienced man 
an inkling of whether or not the set 
is really "dead"-or is "alive" but 
does not pass the signal to the speaker. 
The total absence of sound is due 
either to lack of B voltages or be- 
cause of an open output transformer 
or defective speaker. Even if a tube 
were inoperative, virtually all sets 
have a slight residual hum coming 
from the loudspeaker and this clue, 
combined with the clicking noise 
which results from the tube lifting 
process, indicates that B voltages are 
present. If no hum or clicking sound 
is heard at any time, then the set is 
considered to be "dead" in the sense 
that no response, minute though it 
might be, is secured from the speaker. 
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The tube lifting procedure will not 
work with the a -o/d -e receivers, how- 
ever, because of the series filament 
arrangement. Again, however, if all 
tubes are lit and with the chassis re- 
moved from the cabinet, each grid 
terminal of the tube socket can be 
touched with the end of a screw- 
driver. Inasmuch as the grids are the 
most sensitive, this method will again 
produce clicks if B voltages are pres- 
ent and the signal finds continuity 
from the disturbed grid to the loud- 
speaker. This procedure is, in reality, 
a rudimentary form of signal tracing 
and forms an excellent basis upon 
which to build the trouble shooting 
procedures. 

I$ the set acts alive for all tubes 
but one, the stage in which the trouble 
exists will have been localized. From 
then on it will be a matter of check- 
ing the suspected tube with a tube 
checker or locating the defective re- 
sistor or condenser which is giving 
trouble in that particular stage. 

If the set acts totally dead and it 
has a dynamic type of speaker, several 
quick means can be employed for 
finding out whether or not the field 
coil is open. One of these methods 
consists of bringing a screw -driver 
near the center bar of the speaker pot 
in order to see if the magnetic field 
is absent due to lack of B current 
flowing through the field coil. With 
most modern receivers, however, the 
front is sealed off by a felt disk to 
prevent metal filing or dust from en- 
tering the voice coil aperature. A 
better method is to get a pocket com- 
pass and have it handy on the work - 

Fig. 2. Quick means for checking 
magnet field in speaker. 

bench. Bringing the compass near the 
field coil will give a quick indication 
of B current flow through the field 
coil, and the presence of the magnetic 
field is a sure indication that the field 
coil is not open. (See Fig. 2) 

Another cause for the set acting 
totally dead is a defective output 

transformer. If the primary opens, 
the output tube (or tubes) will not 
receive B voltage and no sound will 
reach the voice coil. The latter, too, 
could be defective, as well as the 
secondary winding of the output trans- 
former. An ohmmeter check of these 
sections will, of course, show up the 
trouble, as would B voltage check at 
the plates of the tubes. A handy de- 
vice, however, which will give an im- 
mediate audible indication of the 
trouble, as well as show up any dis- 
tortion or volume decrease which 
might arise by faulty output com- 
ponents, is indicated in Fig. 3. This 
consists of a small PM speaker 
mounted in an old receiver housing 
or attached to the most convenient 
place on the work bench. 

Fig. 3A. Physical appearance of test 
speaker illustrated schematically in 

Figure 3B. 

This test speaker is wired in such 
a manner that it will check voice 
coils, secondaries and primaries with 
a minimum of bother, and some of 
the older shops have several set up 
along the bench. As shown in Fig. 3, 
a terminal strip is provided so that 
test prods can be attached as required. 
If the primary of a transformer is 
suspected, terminals 4 and 5 can be 
placed from the output tube plate 
to +B, placing a jumper across 1 and 
2 to close the circuit. If this speaker 
produces the sounds from a station, 
the trouble will, of course, be in the 
transformer or speaker of the receiver. 
If the test speaker gives no sound, the 
earlier stages should be checked for 
open circuits or defective components. 
If the output transformer of the re- 
ceiver is shorted, the test speaker will 
not function-but the usual trouble 
in transformers will be open circuits, 
and it is rare that a short is encoun- 
tered. 

V.C. -- P. M. SPEAKER 
WITH MOUNTED 

OUTPUT 
TRANSFORMER 

W 

JUMPER '--TERMINAL STRIP 

Fig. 3B. Wiring diagram of service 
bench test loud speaker. 

If one of the tubes of a push-pull 
stage is defective, the test speaker 
will also indicate this, by placing 
terminal 4 at the plus B center of 
the transformer and alternately touch- 
ing the terminal 5 test prod to the 
plate of one output and then the 
other. The lack of response for a 
particular test will indicate, of course, 
which push-pull tube is defective. 

If the test speaker plays at the 
primary side of the output transform- 
er, but the receiver is still dead, the 
trouble must lie in either the second- 
ary winding or in the voice coil of 
the speaker itself. In this case a quick 
check can be made by removing the 
jumper from terminals 1 and 2 of the 
test speaker, and running test prods 
from terminals 1 and 3 to the second- 
ary of the receiver's output trans- 
former. This places the voice coil of 
the test speaker across the output and 
if no sound is forthcoming it indicates 
a defective secondary or shorted voice 
coil. If the test speaker does play, 
then the secondary winding is all 
right, but the voice coil of the re- 
ceiver's speaker is at fault. Many other 
uses will be found by the servicing 
technician for this simple and inex- 
pensive time-saver. 

Checking Distortion 
Distortion in audio amplifiers is 

usually due to faulty coupling capaci- 
tors, incorrect bias or defective tubes. 
In push-pull a decided unbalance be- 
tween the tubes will also be a con- 
tributing factor, even though both 
tubes may check all right in a tube 
checker. A rapid method for ascer- 
taining unbalance is to place a d -c 
voltmeter directly across the two 
plates of the output tubes as shown 
in Fig. 4. If both tubes are substan- 
tially matched and drawing equal cur- 
rents, little voltage will appear across 
them. If they are decidedly mia - 
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Fig. 4. Quick check for unbalance 
in push-pull stage. 

matched, potentials of 5 volts or more 
will be encountered. If the meter 
reads backwards, change the meter 
leads. Zero voltage should not be ex- 
pected across the plates, because there 
will always be slight differences be- 
tween the d -c resistance of the two 
primary windings as well as small 
differences in tube emission. Voltages 
up to approximately five volts are 
normal, though voltages of 8, 10, or 
15 volts indicates tube replacements 
are necessary. 

For efficient push-pull operation, 
two tubes should be chosen which 
have similar emission characteristics. 
If, for instance, four tubes are checked 
on a. tube tester and the readings are 
as indicated in Fig. 5, tubes 1 and 2 

would work better in a push-pull ar- 
rangement than tubes 1 and 4 or 1 

and 3. Tubes 3 and 4, however, will 
also be satisfactory, since these two 
have similar characteristics. Thus, 
even though all four tubes are good, 
certain combinations will not work 
out best for push-pull operation. 

Another common cause of distor- 
tion are leaky coupling capacitors, 
because their lowered resistance will 
alter the grid voltage due to leakage 
from the +B side of the capacitor. 
The quickest way of checking this is 
to read grid voltage from grid to 
cathode, to make sure a minus bias 
still exists. A plus grid potential 
means either a bad coupling capacitor 
or a gassy tube, and both should be 
checked further. Bridging a coupling 
capacitor with another is no check 
for a leaky condition, since putting 
another across a leaky one does not 
remove the partial short. Bridging a 
along the bench. As shown in Fig. 3, 

capacitor (or resistor) is only a means 
for checking a suspected open cir- 
cuit, not a leaky or shorted condition. 
If the coupling capacitors of a push- 
pull stage are suspected, both should 
be replaced for either one alone can 
introduce distortion. 

In Fig. 1, a shorted Cl or 04 would 
also cause distortion because it would 

remove the bias which is developed 
across these cathode resistors and 
cause excessive tube currents. A d -c 
voltage check across these resistors 
will indicate a shorted capacitor by 
the absence of a reading. If either of 
these capacitors open, there will be 
a decrease in volume due to degenera- 
tion, but distortion will not be pro- 
duced In case of a suspected open 
capacitor, another one can be tem- 
porarily placed across it as a rapid 
check. A pronounced increase in vol- 
ume indicates an open cathode by- 
pass. 

Other causes of distortion may be 
loose speaker cones, improperly cen- 
tered voice coils or insufficient mag- 
netic fields in the speaker core. A 
substitution check with the test speak- 
er as previously detailed will indicate 
whether the distortion exists in the 
speaker or originates within the cir- 
cuit itself. 

Checklug Other Troubles 
As will be noticed in Fig. 1, the 

screen grids of V3 and V4 are re- 
turned to plus B, a common practice 

Fig. 5. Tubes which read closest to 
each other should be paired. 

in both single and push-pull outputs. 
With pentodes and beam power am- 
plifiers the slightly greater screen 
potential has no appreciable affect on 
performance, and this design elimi- 
nates the need for a screen dropping 
resistor and a by-pass condenser. In 
this position the second filter con- 
denser of the power supply effectively 
acts as a by-pass for the screens and 
prevents signal variations and motor - 
boating. If severe motorboating ex- 
ists, therefore, a quick check can be 
made by placing an 8 or 16 µf elec- 
trolytic from one of the screen grids 
to ground. If this stops the motor - 
boating, the second filter capacitor 
should be replaced. This check works 
in almost all instances, because the 
motorboating is usually due to an 
open second filter, or one in which 
the capacity has decreased to an ap- 
preciable degree. When the test estab- 
lishes a defective filter, the old one 
should be removed, because a decrease 
in capacity is usually accompanied by 
a decrease in resistance, and the ca- 

pacitor may be passing a considerable 
amount of current, thus loading the 
power supply and dropping B volt- 
ages. Any filter condenser which runs 
hot should be replaced, because it in- 
dicates excessive current drain. 

Distortion in push-pull will also 
result if one of the push-pull tubes 
becomes defective, or if one side of 
the primary opens. If the defective 
tube does not short, the amplifier will 
still function, though with decreased 
efficiency. This does not always show 
up as distortion unless the volume 
is turned up, because the remaining 
tube is still capable of handling ap- 
proximately half of the normal power 
output of the push-pull stage. Thus, 
if distortion is high when the volume 
is turned up, but virtually non -ex- 
istant with low volume, it may mean 
one push-pull section is not function- 
ing. 

If glass tubes are used in the final 
stage they will provide for virtually 
an instant indication of an open trans- 
former section. With the one side of 
the primary open, the tube plate 
will receive no voltage. The excessive 
current flowing through the screen 
grid circuit will cause the screen grid 
wires to glow brightly from the ex- 
cessive current dissipation, and this 
indication is readily visible in the 
glass tube. With the metal tubes, lift- 
ing one tube out, replacing it and 
lifting the other of the push-pull 
tubes, will show which side is the 
dead side, because the receiver will 
not play when the good tube is pulled 
out and the defective one remains. 
This test will also be effective for 
indicating an open transformer sec- 
tion in the primary. 

While the foregoing short cuts will 
not solve all the problems of trouble 
shooting audio amplifiers, particularly 
those of the intermittent type, they 
will in most cases enable the tech- 
nician to save considerable time in 
localizing the stage or even the exact 
part which is defective. 

Similar procedures can be applied 
to other stages of FM, AM or TV 
receivers with the same time -saving 
results. When these short cut methods 
have been applied several times, they 
will become an automatic routine 
which will greatly facilitate and ex- 
pedite trouble shooting. 

TECHNICAL WRITERS 
WANTED 

for articles on 
AM - FM - TV - SOUND 

Radio Service Dealer Magazine 
342 Madison Avenue 
New York 17, N. Y. 
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Fig. I. Complete unit in operation. 

CDi1/Jp/tdU)!1 

Dg 

630 35 Cj OAth 

TO 3 ft. x 4 ft. 
PROJECTION 

by V. R. PARKER 
Chief Engineer, Hi -Par Products Co. 

Converting 630 chassis for Projection TV can prove 
highly profitable if the proper sales approach is made 

CONVERSION of an RCA 630 
TS type chassis to 3 ft. x 4 ft. 

Projection may readily be done by 
means of a kit manufactured by the 
Hi -Par Products Co. The projection 
unit used is the Norelco Protelgram 
Television Projection System (North 
American Philips Co., Inc.). The kit 
consists of a wired Picture Tube Pro- 
tection and Power Supply for the 
H.V. Driver Unit chassis, plus a num- 
ber of interconnecting cables and com- 
ponents, the purposes of which will be 
explained shortly. 

Used in conjunction with the Pro- 
telgram System, which consists of a 
3NP4 projection tube, a 3NP4 tube 
socket with cable, a tailpiece, an op- 
tical box, and a high voltage power 
supply; and housed in a suitable cab- 
inet as shown in Fig. 1, excellent re- 
sults will be obtained on a suitable 
screen. Figure 2 illustrates all the 
parts and units necessary for the con- 
version. The circuit schematic of the 
Picture Tube Protection and Power 
Supply for the H.V. Driver Unit is 
shown in Fig. 3. 

6SC7 

5Y3 

2 

ó5V. 

8 

350 V. 

-I000006Ó`-- 

10 10 
MFD. MFD. 

ó6.3V. o 

To7a8 
of 6SC7 

S-2 

Block from 
Cath. of 3NP4 

Gnd 
Brown from 

H.V. Driver N.V. Driver 
To No.6 of Hor. To No.3 of Vert. 
Output Transf. Output Tube 6K6 

115 V. A.C.Ter. 
P-1 

- 115 V. A.C. Ter. 
Red from H.V. Driver 

P-2 

Fig. 3. Picture Tube Protection and Power Supply for H. V. Unit. 

Circuit Changes 
By referring to Figs. 4 and 5 which 

are the original and modified circuit 
diagrams it will be seen that the prin- 
cipal changes to be made on an exist- 
ing chassis are in the 2nd video ampli- 
fier stage. This is necessary because 
the 3NP4 projection triode requires 
considerable more grid drive than con- 
ventional 10" or 12" direct view type 
tubes. A peak to peak voltage of 90 to 
100 volts is quite satisfactory. A 6V6 
beam type tube is used in place of the 
6x6 pentode. A lower value plate re- 
sistor (2200 ohms) is used to increase 
the band width and a B+ supply of 
275 volts is used in place of the 135 
volt connection. Other changes are in 
the grid circuit and cathode bias re- 
sistors. 

The procedure in making the con- 
version is as follows: 

1. Before attempting the conver- 
sion it is absolutely necessary that the 
TV chassis be in perfect normal op- 
erating condition with a direct view 
tube. A copy of the service notes on 
the 630TS receiver as published by 
RCA Victor should be available for 
reference purposes. 

2. Remove the following parts: 
Deflection coils and focus coil. 
C. R. tube socket. 
.Focus control. 
1B3 tube and connection to top 

cap. 
H.V. lead to C.R. tube. 

3. Detach Brightness control and 
Hor. and Vertical hold control from 
their bracket. 
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4. Remove bracket controls are 
mounted on. 

5. Install new bracket for con- 
trols. One end is mounted under nut 
that holds the volume and contrast 
control to chassis. The other end is 
mounted to chassis using the same 3 
self tapping screws previously used. 

6. The controls are now mounted 
to the new bracket with the Bright- 
ness Control on the inside and the 
Horizontal and Vertical hold control 
on the outside. 

7. The focus control is mounted 
in the center of the bracket. An ex- 
tension shaft is provided to increase 
the shaft length to match the other 
controls. 

8. Install one of the bakelite ter- 
minal strips with #6 screw and nut 
in the small hole next to the 34" hole 
that previously held the focus control. 

9. Remove the 1800 ohm resistor 
R-183 in the focus coil circuit. One 
end of the 270 ohm 2 watt resistor 
R-182 is attached to one terminal of 
this strip and the connection that 
previously went to the arm of the fo- 
cus control is attached to the remain- 
ing terminal. From these two terminal 
points connect the twisted black wire 
to the focus control, routing the wire 
through the wide slot in the front cen- 
ter of the chassis. 

10. The remaining bakelite ter- 
minal strip is mounted close to the 
6K6 2nd video amp. tube socket in 
one of the holes that previously held 
the focus coil bracket to the chassis. 
The original self tapping screw is 
used. 

11. From terminal #4 of the 6K6 
2nd video amplifier V-116 socket re- 
move the 135 V. B+ connection and 
the short wire that is connected to 

Fig. 2. Parts necessary for conversion. 

terminal 6 of the 6AU6 1st video amp. 
V-115. These are now soldered to one 
terminal of the bakelite terminal strip. 
This is very important as this pre- 
serves the continuity of the 135 V. 
B+ through the entire chassis. 

12. Next remove the 3300 ohm re- 
sistor R-147 and in its place install 
the new 2200 ohm 2 -watt resistor. A 
connection is now made from terminal 
4 of tube V-116 and the 2200 ohm re- 
sistor to a 275- point. The end of the 
6800 ohm resistor R-141 is a conven- 
ient point to make this connection. 

13. Remove the video peaking link 
jumper bar on rear of chassis. Remove 
the 330 ohm resistor R-144 from cath- 
ode circuit and replace with the new 
220 ohm resistor provided. 

14. In the grid circuit of V-116 the 
1.2 meg. resistor is removed. The 
grounded end of the 820 K ohm re- 
sistor R-142 is removed and attached 
to the remaining terminal on the 
bakelite terminal strip. A connection 
from this point to -2V. is made by 
running a wire to one side of the 470 
K ohm resistor R-138 in the grid cir- 

C 140 

05 

N 

-18V. 

C161 

V116 

6K6 
3 

L191 

+ 
135V. 

0141 

.05 

C142 
.05, 

R 146 
10K 

co as 

Green 

CO Y 
o 

To 
C144 

C143 R151 .25'1` 

ORIGINAL 

150K 

BRIGHTNESS 

R152 

504 

f 

1OBP4 

-V114B 
6AL5 

-100V. 

+ 
275V. 

Fig. 4. Original 630 TS partial schemat c. 

cuit of the 6AU6 ist video amplifier 
tube V-115. 

15. Replace the 6K6 2nd video 
amplifier tube with the 6V6GT. 

Final Assembly 

This completes the actual circuit 
modifications and it is now only nec- 
essary to connect the 7 -wire cable 
from the optical unit, the 6 -wire cable 
from the picture tube protection and 
H.V. driver power supply chassis, and 
the 5 -wire cable to the picture tube. 

The 7 -wire (octal) cable from the 
Norelco Optical Unit fits into a male 
octal socket supplied with the kit. The 
other end of this cable is connected to 
points on the receiver as explained 
shortly. The 6 -wire cable plugs into 
the Picture Tube Protection Unit, 
and is also connected to various points 
in the receiver. The 5 -wire cable is 
the picture tube cable supplied with 
the Norelco Unit, and connects to cer- 
tain points in the receiver as ex- 
plained shortly. Finally, the 4 -prong 
cable, which is part of the Norelco 

[Continued on page 351 

C140 

1 

.05 

6V6 
3 

L191 

e 
820 K 

+ 
275 V. 

-2V. 

C141 

.05 

R148 
L192 100K 

R146 
10K 

= C142 
.05 

To 
C 144 

R150 
47K 

V 114 B 
6AL5 

3NP4 

TO CATHODE 
OF 6SC7 

PROTECTION 
TUBE 

BRIGHTNESS 

R152 
-MMNW/---- 

50K 
G23 R151 

5 150K V 
-Nev. 

MODIFIED 

Fig. 5. Modified 630 TS partial schematic. 
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by Rufus P. Turner 

UNKNOWN 
INDUCTANCE 

INDUCTANCE 
BALANCE 

SIGNAL 
INPUT 

RESISTANCE 
BALANCE 

(A) MAXWELL 

UNKNOWN 
INDUCTANCE 

ÿ 

INDUCTANCE 
BALANCE 

SIGNAL 
INPUT 

(B) HAY 

STANDARD 
CAPACITANCE 

Fig. I. Maxwell and Hay Bridge Circuits 

Inexpensive arrangement which may be switched to either 
Maxwell or Hay circuit for close adjustments with all coils. 

THE Maxwell bridge is very handy 
for coil checking because its 

circuit is simple and it requires no 
inductance standard. This bridge 
measures an unknown inductance in 
terms of a known capacitance, a de- 
sirable method since accurately -de- 
termined capacitors are more readily 
obtained by servicemen than induc- 
tance standards. A very useful bridge 

may be assembled from ordinary radio 
parts and calibrated with an ohm- 
meter. 

Many technicians who have built 
Maxwell bridges have had difficulty in 
securing a good resistance balance, 
especially when checking large iron - 
core choke coils. This is because the 
resistance balance rheostat is in 
parallel with the standard capacitor, 

O 

R, 

O 

0 
DETECTOR 

INDUCTANCE 
BALANCE 

( Dial reads directly 
in microhenries, 

mil lihenries, 
and henries ) 

O SIGNAL 
INPUT 

O 

s,--' 
(Ganged) 

3 

BRIDGE RANGE SWITCH 

R5 

RESISTANCE 
BALANCE 

BRIDGE 
CONVERSION 

SWITCH 

HO 1 

S2 
( Ganged ) 

INDUCTANCE RANGES 

Si SETTING INDUCTANCE RANGE 

A 10 to 1000 uh 
B 1 to 100 mh 
C 0.1 to10hy 
D . 1 to 100 by 

CI -0.01 ufd. mica 
C2-I.0 ufd. oil -impregnated, oil - 

filled 
R1- 10,000 -ohm linear -taper wire - 

wound potentiometer 
R.2-I0 ohms I watt 
Rd- I000 ohms I watt 
R -t-10,000 ohms I watt 

R1 -250,000 -ohm potentiometer (See 
Text) 

Si -2 -pole, 4 -position, non -shorting 
rotary selector switch 

S2 -2 -pole, 2 -position, non -shorting 
rotary selector switch 

S2 -2 -pole, 2 -position, non -shorting 
wafer -type switch 

Fig. 2. Circuit of Combination Bridge 

as shown in Fig. 1(A). The Hay 
bridge (See Fig. 1(B), on the other 
hand, is more satisfactory for check- 
ing such coils. In the latter circuit, 
the resistance balance rheostat is in 
series with the standard capacitor. It 
would appear that some scheme for 
changing the Maxwell bridge to a 
Hay bridge, and vice versa, would 
permit checking of all kinds of coils 
with little difficulty. 

Figure 2 shows how the addition of 
a double -pole, double -throw switch 
(S2) will permit the resistance balance 
rheostat to be connected at will either 
in series or in parallel with the stand- 
ard capacitor. In position M of switch 
S2, the rheostat is in parallel with the 
capacitor and a Maxwell bridge cir- 
cuit is obtained. In position H, the 
rheostat is in series with the capaci- 
tor, and we have a Hay bridge. Thus; 
if a satisfactory null setting is not 
obtained at one position of the change- 
over switch, simply throw the switch 
to the other position and repeat ad- 
justments of the inductance balance 
rheostat (Rl) and resistance balance 
rheostat (R). 

The circuit constants given in 
Fig. 2 permit measurement of the 
inductance of all air -core, iron -core, 
and powered -iron -core coils between 
10 microhenries and 100 henries. Four 
ranges are provided. Rheostat RI is 
a linear -taper wirewound unit and 
may be of the volume control type. 
Its dial is graduated in as many steps 
as possible from 1 to 10. (1 corres- 
ponds to the 100 -ohm setting of Rl, 
and 10 to the 10,000 -ohm setting). 
The calibration may be carried out 
with a resistance bridge or a good 
ohmmeter. The dial readings are in - 

[Continued on page 35] 
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FRONT ENDS 
by Samuel L. Marshall 

(From a forthcoming hook, "Tele vision Service Techniques") 

Part 1 

The purpose of the Front End, and its position in the overall 
receiver was discussed in the previous installment. We are 
now ready to analyze the circuits and components of var- 
ious types of Front Ends used in television receivers. In 
this first installment we cover the ant. and r -f input sections. 

REAKING down the Front End 
into its basic circuits as indi- 

cated in the block diagram of Fig. 3-1, 
we find that the signal progresses 
through this section* in the following 
manner : First, coming from the an- 
tenna the signal enters the receiver 
through a suitably matched Antenna 
Input circuit. The output of this cir- 
cuit is then fed into an r -f tube, from 
which it proceeds to an r -f transform- 
er. After amplification and selection 
in these circuits the signal enters the 
mixer tube. There it combines with 
the signal from the local oscillator, 
and, by the familiar action of hetero- 
dyning, produces sum and difference 
frequencies in the output of the mixer. 
All signals except the difference fre- 
quencies are short circuited by the 
i -f transformer which is connected in 
the plate circuit of the mixer. 

Front End Requirements 
A properly operating Front End 

should provide the following: 

Fig. 3-2: Unbalanced input. 

RSD, May 1950, Elements of Signal 
Distribution, Part 1, Fig. 2-3 

ANT. 
INPUT 

,R.E. input circuit 

R.E. 

TUBE 
R. F. 

TRANSF. 
--> MIXER 

TUBE 

XX. 

LE. 
TRANSF. 

Fig. 3-I: Block diagram of typical Front End. 

1. Proper impedance match be- 
tween downlead and receiver. 

2. Proper electrical and mechani- 
cal selection of the desired Channels. 

3. Proper conversion of the incom- 
ing r -f signal to the required sound 
and video intermediate frequencies. 

4. Good signal to noise ratio. 
5. Proper bandwidth characteris- 

tics. 
6. Rejection of unwanted frequen- 

cies. 
7. Amplitude and Frequency sta- 

bility. 
8. Ease of servicing. 

The effectiveness of a Front End in 
meeting the above requirements is 
usually dependent on the care and in- 
genuity put into the electrical and 
mechanical design, the quality of its 
components, and the extent to which 
it has been put through actual tests 
in the field. In the early days of TV 
many manufacturers and servicemen 
engaged in contract work suffered 
great financial loses as a result of 
Front End trouble; Front Ends which 

behaved well at first but which broke 
down in the Field. This could have 
been prevented by a little more time 
and effort spent by manufacturers in 
testing the durabality of their prod- 
ucts. The lesson learned by many ser- 
vicemen as a result of this experience 
has been not to accept claims by any 
manufacturer regarding his products 
unless backed up by adequate field 
tests or authoritative testing agencies. 

Effects of Line Mismatch 

For optimum transfer of signal 
energy from the antenna to the re- 
ceiver, and for minimum reflections 
in the antenna circuit, the character- 
istic impedance of the downlead 
should be equal to that of the input 
circuit of the receiver. Impedance 
mismatch between these two circuits 
may weaken the signal at the antenna 
terminals of the receiver. The reason 
for this is that line mismatch pro- 
duces reflections and standing waves 
which in turn increases the reactive 
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line current, thereby producing great- 
er line losses. A line which is reactive 
is one in which an equivalent amount 
of inductance of capacitance exists. 

For the same feason, a mismatched 
line may produce phase conditions or 
standing waves along the line. Thus, 
the signal strength may actually have 
maximum and minimum values all 
along the line, and if by chance the 
line is connected to the receiver an- 
tenna terminals at a point of zero 
potential, very poor reception will be 
had. Where such conditions exist, bet- 
ter results may be obtained, especially 
on weak stations, by trying different 
locations on the line as the points of 
connection to the receiver. 

Another condition arising from an 
unmatched line is picture blurring 
caused by reflections set up in the line. 

V4 A section of 150.0. line, cut 
30011 to mean frequency of 

station received 

Receiver 

To calculate required length of transformer 
section : r 

'eft 
f(mc) 

for polyethylene 

(A) MATCHING 30012 DOWNLEAD TO 
7511 INPUT USING A/4 SECTION OF 

TRANSMISSION LINE AS MATCHING 
TRANSFORMER. 

30012 
Lead-in 

t--- 
15012 Lead-in 

(B) MATCHING DEVICE RECOMMENDED BY 
STROMBERG -CARL SON. 

Connect 
to 

antenna 
terminals 
on TV 12 
receiver 

Fig. 3-3: Two methods of matching 
downleads to receivers. 

These reflections produce multiple 
images on the picture tube screen 
which, though not as widely separated 
from each other as the familiar 
"ghosts" produced by building reflec- 
tions, are separated just enough to 
produce a blurred picture. 

Antenna Input Circuits 
Antenna input circuits are broadly 

divided into two categories, balanced, 
and unbalanced. Referring to Fig. 3-2 
we show a typical unbalanced circuit. 
Unbalanced circuits are generally de- 
signed for use with 75 ohm unbal- 
anced coaxial cable. In some locations, 
particularly in Fringe Areas, it might 
be necessary to use 300 ohm line with 
a 75 ohm input receiver because of the 

For complete treatment see "Television 
Installation Techniques", by Samuel L. 
Marshall; John F. Rider, Publishers. 

TYPE 
CHARACTERISTIC 

IMPEDANCE 
(OHMS) 

CAPACITANCE Nf/ft. 
ATTENUATION 

db/100 ft. 
200 mc. 

VELOCITY 
OF 

PROPAGATION 

COAXIAL 
CABLE 

(LOW CAP) 
71 13.5 4.4 65.9 

30011 300 5.8 3.6 82,0 

15011 150 10.0 4.7 77 

7511 75 19.0 8.3 69 

FEDERAL 
Kill 300 4.2 4.6 82 

FEDERAL 
K117 185 6.8 6.0 84 

FEDERA 
K 
200 200 7.8 .66* - 

ANACONDA 
ATV 225 225 6.4 4.7 84 

Coax. 

Unshielded 
Polyethylene 

twin lead 

Shielded 
twin - 

conductor 
cable 

Fig. 3-4: Characteristics of coaxial cable, twinlead, and shielded twin conductor 
cable. Federal K200 is a very large diameter cable. 

lower loss characteristics of 300 ohm 
line. In such cases a proper matching 
transformer, or system such as shown 
in either Fig. 3-3A or B, may be used. 
These systems make use of the proper- 
ties of transmission linea whereby 
they behave as transformers when cut 
to one -quarter of their operating 
wavelength, and connected in the line 
at their open ends. It might be pointed 
out that there are many excellent 
grades of coaxial cable, single and bal- 
anced, which approach the low -loss 
characteristics of polyethylene twin - 
lead, and which have the added advan- 
tage of being matched to the receiver 
without the use of impedance match- 
ing devices. 

Antenna 
transformer 

To 

R.F. tube 
input 

B 

Impedance between A -e - 30012 

Impedance between A - L = 7512 

Impedance between '8 - L = 7512 

Fig. 3-5: Balanced input. 

The following is an example illus- 
trating the application of these prin- 
ciples to a typical problem. 
Example 3-1: 

Find the length and impedance of 
a section of quarter -wave line de- 
signed to match a 300 ohm downlead 
to a 75 ohm antenna input. The sta- 
tion being' received is Channel 4 (66- 
72 mc). 
Solution: 

1. Mean frequency equals 
N/Tir x V72 = 70 me. 

2. Length (t..,) = 7 = 5.71 ft. 

3. Impedance = V3.- Y =150 (2 

For best results the transmission 
line should not be rolled up. Note al- 
so that the length of line was calcu- 
lated for Channel 4, and does not hold 
for other frequencies.* 

Comparative loss, propagation, and 
capacitance per foot characteristics of 
twinlead, coaxial cable, and low -loss 
shielded twin conductor cable are 
given in Fig. 3-4. 

Most modern receivers use balanced 
300 ohm input circuits with a 75 ohm 
center tap as shown in Fig. 3-S. Since 
the inductance, and hence the im- 
pedance, of a transformer varies 
roughly as the square of the number 
of turns, half a coil will have one - 
quarter the impedance of an entire 
coil. This explains why the center tap 
of a 300 ohm coil has an impedence 
of 75 ohms. It must be remembered 
that the d -c resistance has not been 
considered in this discussion since it 
is negligible. 

The advantages of a balanced input 
over an unbalanced one is that any 
electrical noise or other signals picked 
up in the downlead will be cancelled 
in the primary of the transformer. In 

Fig. 3-6: Balanced input circuit with 
electrostatic shield; used in G.E. Mo- 

del 820 receiver. 

fact any signal striking the downlead 
causes two identical signals to pro - 

[Continued on pege 32] 
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X. 3. 
TUNING ELEMENTS 

by ALLAN LYTEL 

Read this analysis of the behavior of condensers and resonant 
circuits at ultra high frequencies, and learn why certain com- 
ponents and circuits now employed in TV, and about to 
make their appearance on the market, behave as they do. 

THE fundamental action of high 
frequency currents are quite 

different from those generally con- 
sidered in low frequency broadcast 
band operation. These differences form 
an important basis for ultra high fre- 
quency techniques since ordinarily a 
coil or án inductance is composed of 
many turns of wire, in which the in- 
ductive reactance varies directly with 
frequency. A capacitance is defined as 
any two conductors separated by a 
dielectric and this no longer remains 
a pure capacitance for u.h.f. The paper 
capacitor with its rolled up construc- 
tion actually has a small amount of 
inductance inherent in its design 
and construction which is ordinarily 
ignored for low frequency radio work. 
However, as the frequency is in- 
creased, the inductive effect of the 
capacitor construction becomes in- 
creasingly important. 

The capacitor leads themselves have 
a small amount of inductance and 
taken together, the inductive effects 
of an ordinary capacitor become in- 
creasingly important as the frequen- 
cy is increased until the capacitor 
becomes a self -resonant circuit. At 
this point, it can no longer effectively 

1-1F1iE1i1_1 

WarWWI 

Fig. I. Effect of distributed capaci- 
tance across a coil. 

act as a capacitance. The coil has 
capacitance between adjacent turns 
and this capacitive reactance causes 
the coil to act as a self -resonant cir- 
cuit. Even in the present day tele- 
vision band, some tuned circuits 
use the distributed capitanee of the 
roil to resonate with the inductance 
If the coil. 

As the frequency is increased, alter- 
nating current flow tends to travel on 
the surface of conducting materials, 
and this is known as the skin effect. 
The effective resistance of a wire is 
increased as the frequency is increased 
since the current flow is now entirely 
on the surface of the wire and the wire 
effectively has a smaller diameter per 
current flow. Eddy currents also con- 
tribute an undesirable additional loss 
at high frequencies. An eddy current 
is that current flow between any two 
points of potential difference on a 
given conductor caused by induction. 
There is no work done by these eddy 
currents hence they represent energy 
losses. An example of eddy current 
loss is the current flow induced in a 

nearby conductor in which this in- 
duced current flow represents a circuit 
loss. The eddy currents plus the skin 
effect are responsible for the increased 
losses of an ordinary circuit at the 
higher frequencies. 

Taken together the effects of a 
capacitor and an inductor as the fre- 
quency is increased make the ordinary 
oarallel resonant circuit unreliable for 
use as a tuning element. The distrib- 
uted capacity (See Fig. 1) reduces 
the efficiency of a coil and the skin 
affect and eddy currents further re- 
duce the effectiveness of a coil. Induc- 
tance present in the capacitor leads, 
reduces the capacitance hence the or- 
dinary parallel resonant circuit with 
e fixed capacitor and inductor no 
'onger can be used for tuning. 

Another difficulty is involved with 

Fig. 2. Unique tuning system used 
at the ultra high frequencies. 

the size of the elements. Less and less 
wire, that is fewer and fewer turns 
are needed for the coil to resonate at 
a high frequency. The capacitance 
necessarily, also must be very small, 
hence a high frequency tuning circuit 
would consist of perhaps half a turn 
of wire with a distributed capacitance 
existing in this half turn. Other meth- 
ods than the ordinary variable capaci- 
tor are obviously needed to tune this 
circuit. 

New Types of Tuned Circuits 

A coil having a very few number of 
turns can be used as a self -resonant 
circuit as pointed out above by utiliz- 
ing the distributed capacity of the coil. 
A unique tuning system shown in 
Fig. 2. uses a metallic conducting 
shield which effectively reduces both 
the inductance and capacitance of this 
coil and thus becomes the tuning ele- 
ment. The shield is rotated about the 
pivot point as shown and the maxi- 
mum shielding effect which is mini- 
mum inductance is obtained when the 
shield is inserted the maximum dis- 
tance in the coil. Minimum shielding 
and hence the greatest inductive effect 

[Continued on page 31] 

RADIO SERVICE DEALER JUNE, 1950 2I 

www.americanradiohistory.com



SHOP NOTES 
Write up any "tricks -of -the -trade" in radio servicing that you have discovered. 
We pay from $1 to $5 for such previously unpublished "SHOP NOTES" found 

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

Crosley Models -10-412, 10-418, 
10-404MU, 10-404M1Ú Increase 
Vertical Size 

If trouble is experienced with the 
above models in being unable to ob- 
tain sufficient vertical height, the fol- 
lowing changes can be made. 

1. Change R171 from a 5,600 ohm 
resistor to a 4,700 ohm, 10%, 
one watt resistor, Part No. 
(39374-121). 

BL 

v. 

T 105 

Fig. 1 

Before Change 

J 

L 117A 

If this change does not provide 
enough height, the vertical height may 
be further increased as follows: 

BL 

>o 

T 105 

R171 

4700 

Fig. 2 
After Change 

2. Change T105 to an Auto -trans- 
former by connecting the sec- 
ondary winding in series with 
primary, as is shown in Fig. 2. 
a. Remove the red lead of the 

primary winding of T105 at 
the terminal board where it 
is soldered beneath the chas- 
sis. There is another lead to 
this lug which is red with 
white tracer. 

b. Move it to the adjacent lug 
to which two green leads 
(one from the transformer 
secondary and one from the 
deflection coil) are connect- 
ed. 

22 

e. Remove the yellow lead of 
the T105 secondary winding 
and the yellow lead of the 
deflection yoke from the lug 
of the terminal board near- 
by where they are both 
soldered. 

d. Move these two leads to the 
lug where the red lead of 
T105 was formerly connect- 
ed. 

Crosley Service Dept. 

Philco-Models 49-1040 Etc. Changes 
In Rating Of B. Protective Fuse 

The value of the protective fuse in 
the first productions of the above 
models was % ampere. It was found 
that under normal operating condi- 
tions the current surge encountered 
during the warm-up period may cause 
the fuse to melt. Therefore, its value 
was changed to % ampere. The chassis 
using the %-ampere fuse has "r4" 
stamped on the rear. 

After extensive tests, it was found 
that a A -ampere fuse withstands the 
normal current surge and also pro- 
vides greater protection than the /2 - 
ampere fuse. The A -ampere fuse is 
used in all later productions of these 
models. 

Whenever fuse replacements are 
made in the field, a A -ampere fuse 
should be used regardless of the value 
originally in the receiver. Orders 
should be placed with the Accessory 
Division under Philco Part No. 45- 
2656-10. 

Philco Service Dept. 

Checking Flyback Transformer 
Without a scope it is difficult to 

determine whether the high voltage 
flyback transformer is delivering the 
proper voltage to the 6BG6 and the 
1B3GT. I overcame this by wiring a 
1.5 volt flashlight bulb into a tube base 
to pins 2 and 7. Remove the 1B3GT 
and replace it with the flash -light 
bulb. The brilliance of the bulb will 
give a good indication as to the per- 
formance of the transformer. 

Submitted by: 
H. Ackerman 
Brooklyn 4, N.Y. 

Dial Cord Stringing Hook 
This hook is very simple and in- 

expensive to make and requires only 
a few minutes of your time. You will 

RADIO 

Dial Cord Stringing Hook 

find it very handy and will save many 
headaches. It is made as follows: Take 
a piece of a coat hanger, about 10 
inches long and make a loop at one 
end. The other end is flattened with 
an ordinary hammer and a hole drilled 
with No. 50 drill. This hook can be 
put to many other or special use by 
varying the shape and the length of 
it. Cut a slot with a hacksaw from 
the edge to the center of the hole. 

Submitted by: 
Donat A. Duquet 
Waterville, Maine 

Discarded Pen Light Carries Speaker 
Shims 

A convenient method of carrying 
speaker centering shims is to place 
the shims in the battery section of a 
discarded pen light which has a clip 
for the pocket. 

While the shims are mixed in the 
container, they are easily selected by 
their color. 

Submitted by: 
H. Leeper 
Canton, Ohio 

Difficult Bolt & Nut Replacement 
To replace a nut on a bolt in a con- 

gested place is easy if you use a length 
of wire or small solder. Place the wire 
or solder on top of the bolt and allow 
the nut to slide down over the wire 
into place. Using a small screwdriver 
to start the nut will finish the job. 

Submitted by: 
Wayne E. Lemons 
Buffalo, Mo. 
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Kappler Model 102T 
Almost everything about this rack - 

mounting, a -c operated broadcast band 
receiver is different from the conven- 
tional instrument. A total of six tubes, 
exclusive of the rectifier, are employed 
and it is interesting to note that only 
two types are employed. The layout is 
so interesting that a block diagram is 
shown. It will be noted that the mixer 
stage uses four crystal rectifier ele- 
ments in a full wave circuit in place 
of a tube. 

Type 7B7 pentodes are used as r -f 
and i -f amplifiers, all the other stages 
employing 7N7 dual triodes. A partial 
schematic shows the mixer circuit and 

V ANT. 

TRF 
7B7 

MIXER 
CRYSTALS 

OSCILLATOR 
7N7 

I.R 
7B7 

A 

I.F. 
787 

DETECTOR 

1/2 7N7 

AMC 
1/2 7N7 

I.F. = 456 KC. 

AUDIO 
7N7 

Block diagram of Kappler Model 102T. 

Partial schematic showing mixer circuit and coupling to first i -f stage. 

coupling to the first of the two i -f 
stages. It is interesting to note that 
the i -f signal is coupled to the two 
tuned circuits by a low impedance 
link from the rectifiers. A large capaci- 
tor, .001 µf, keeps any signal or oscil 
lator voltage out of this circuit, per- 
mitting the 466 kc i -f to pass. 

The oscillator circuit, using the two 
sets of triode elements in the 7N7 tube 
in parallel, uses a Hartley circuit with 
the plate at ground potential for r -f. 
Voltage is fed to the mixer stage from 
the cathode tap. A feature of the cou- 
pling to the mixer is that the point is 
balanced to ground and thus will not 
tend to pass oscillator voltage to the 
stage ahead or following. A frequent 
source of birdies is thus eliminated. 

The i -f stages are overcoupled to 
provide exceptional bandpass with 
good gain and reasonable selectivity. 

The second detector is of the so-called 
infinite impedance variety. Rectifica- 

tion takes place between the grid and 
cathode and the output appears on the 
cathode. Amplification takes place as 
audio frequency in another 7N7 with 
parallel sections; and as.shown is con- 
nected as a cathode follower. Note the 
similarity of the detector and ampli- 
fier stages. These circuits are shown 
to the left and below in the partial 
schematics. 

The output of this instrument is at 
transformer is parallel fed and has two 
paths, selected by a switch. One path 
feeds the transformer directly. The 
other connects a 10 kc filter in the 
primary circuit to eliminate cross -talk 
and heterodyne. The filter has both 
series and parallel sections. 

The output of this instrument is at 
a low level and is designed to feed a 
low impedence amplifier for subse- 
quent gain and power. 

Partial schematic of detector and output circuits. 
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NEW PRODUCTS 
NEW DU MONT TYPE 121.P4A 

Allen B. Du Mont Laboratories, Inc., Tube 
Division, announces a new Teletron, the Type 
12LP4A, in production at its Allwood, New 

Jersey, plant. This new picture tube will pro- 
vide leading manufacturers al initial equip- 
ment, for the first time, with a Type 12LP4 
tube employing the Du Mont bent -gun ion - 
trap design, and featuring the new gray filter 

face plate. 
The elimination of ion blemishes by use of 

the Du Mont bent -gun results in sharper spot 
resolution. Modification of the bent -gun design 
in the Type 12LP4A, permitting the use of 
either a single or double magnet beam -bender 
insures direct interchangeability with all Type 
12LP4 tubes. 

LOW NOISE PENTODE 
Tube Department, Radio Corporation of 

America, Harrison, N. J. announces the new 
tube 6879 is a sharp -cutoff pentode of the 
9 -pin miniature type intended for use as an 
audio amplifier in applications requiring re- 
duced audio noise. 

Utilizing a single -ended structure which is 
relatively short and rigidly mounted to mini- 
mize microphonics, a controlled getter deposit 
to minimize internal leakage, and a double- 
helical -coil heater to minimize hum-all fea- 
tures contributing to reduced audio noise- 
the 5879 is especially recommended for service 
in the input stages of medium -gain public- 
address systems, home sound recorders, and 
general-purpose audio amplifiers. 

NEW HYTRON TUBES 
The Hytron 1X2A is a miniature filamentary - 

type rectifier (having higher ratings than the 
1X2) designed for use in television seta as 

high -voltage rectifier supplying power to the 
anode of the cathode-ray tube. It is designed 
and rated primarily for use in fly -back type 
of power supplies. In new equipment applica- 
tions the 1X2A when used within its maximum 
ratings, is a replacement for type 1B3CT/8016 
'at d -c output potentials as high as 14 to 16 
kilovolts. 

Also announced is the new Hytron type 
128E7 a double triode, having semi -high per- 
veance units. It is intended for use in tele- 
vision receivers and other applications where 
the use of two similar triode sections in a 
single envelope is desirable from the view- 
point of space saving and lower cost. 

ALL -CHANNEL ANTENNA 
The Workshop Associates, Inc. announces a 

new all -channel television antenna-the DUBL- 
VEE. Utilizing a principle new to television, 

the DUBL-VEE features extremely high gain 
with a streamlined, rugged, easy -to -assemble 
construction. 

Workshop has acquired a new factory to 
manufacture DUBL-VEE antennas where pro- 
duction is already in progress. First shipments 
were made to distributors in mid April and 
have continued rgeularly to date.. 

Free literature may be obtained by writing 
directly to Sales Department, the Workshop 
Associates, Inc., 185 Crescent Road, Needham 
Heights 94, Massachusetts. 

NEW FUSE HOLDER 
Littelfuse Corporation of Chicago has per- 

fected a new fuse holder which snaps onto 
Mates the time wasting and costly servicing 
the blown pigtail within the set. This elim- 
problem which is the usual difficulty when 
replacing soldered -in pigtail fuses. 

Called the "Snap-On TV Fuse Holder", this 
fibre attachment takes only 16 seconds for in- 
stallation. The fuse holder and the pigtail be- 

come permanent attachments within the set 
Each time a new fuel is needed, it can be 
slipped into the holder. With this revolutionary 
improvement for servicing-soldering, cutting 
and the blowing of fuses with a hot iron be- 
come trials of the past. 

CONCENTRIC CONTROL 
ASSORTMENT 

To meet Service Technicians' increasing need 
for replacement concentric dual controls, IRC 
has announced a new Concentrikit Stock As- 
sortment. This assortment, an extension of 
IRC's revolutionary Concentrikit, contains 94 
parts. With it the majority of concentric dual 
controls can be speedily assembled. 

This stock assortment of standard IRC parte 
is supplied in a handsome all -metal cabinet 
Cabinet has four drawers and individual com- 
partments marked for efficient stocking. For an 
attractive and convenient shop arrangement, 
cabinets may be stacked with IRC Resist -O - 
Cabinets. Concentrikit Stock Assortments are 
available at all IRC Distributors, or write for 
Catalog DC2S: International Resistance, 401 
N. Broad St., Phila. S, Pa. 

RECTANGULAR TUBES 
Two new 16" and 14" rectangular tubes have 

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

The N. U. 16KP4 is a 65° direct -viewing 
picture tube providing a 101/4" x 131/4" rec- 
tangular picture having the standard 3 x 4 
aspect ratio. It features a face plate having an 
integral neutral gray filter which increases 
the contrast ratio when viewing under ambient 
light conditions. The N. U. 16KP4 utilizes the 

new tilted -beam type gun to obtain improved 
picture detail. It requires only a single -field 
ion trap. The N. U. 16KP4 is identical to the 
now -popular N. U. 16TP4 except for an in- 
crease in neck length to 71" which permits 
adaptability to a greater range of focus coil 
and deflection yoke designs. 

The N. U. 16KP4, in addition, makes a 
suitable replacement for type 16PR4 in most 
applications. 

The N. U. 14CP4 is a 65° direct -viewing 
picture tube providing an 8%" x 11%" rec- 
tangular picture. In other respects it is similar 
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to the 16KP4 described above, having the 71/2" 
neck length for greater flexibility with respect 
to focus coil and deflection yoke designs. 

NEW BLUE -CONE SPEAKER 
A brand-new, dark -blue cone for which ideal 

response is claimed, now identifies the Permo- 
flux 8T8-1 "ROYAL EIGHT" 8" speaker. 
Manufacturer says that when this speaker is 
properly baffled, It compares with any 12" 

speaker on the market. Literature is available 
showing how to baffle the "ROYAL EIGHT" 
in a cabinet occupying 1/2 the space and cost- 
ing about 1/2 as much as equally effective 
baffling for a 12" speaker. Write the manu- 
facturer: Permoflux Corporation, 4900 W. 
Grand Ave., Chicago 39, Ill. 

TUBE TESTER 
A new laboratory type instrument built to 

test all the latest sub -miniature tubes, includ- 
ing television, with professional accuracy. 

Known as the Model 539, this tube tester is 
designed for maximum accuracy throughout. 
Scale reads directly in microhms. Has a 
separate meter to permit accurate adjustment 
of line voltage while tube is under test. Pro- 

vision is made for inserting plate milliammeter 
to read plate current of the tube under test. 

Built into strong, portable carrying case 
with leatherette covering. 17" x 18" x 
181,x" ; 31 lbs.; 115-130 VAC. 

Available at Hickok jobbers, or for addition- 
al information, write today to H. D. Johnson, 
The Hickok Electrical Instrument Company, 
10533 Dupont Avenue, Cleveland 8, Ohio. 

SLAVE PROJECTION UNIT 
Joe Snaider. President of Snaider Television 

Corp. announced that his firm is now ready to 

deliver a new projection slave receiver that is 
entirely new in the Industry. 

This new product, the result of many months 
of development, is remarkable in that it may 
be attached to any type of TV receiver on 
the market, regardless of the size of the CR 
tube and it will deliver a bright, clear pro- 
jected picture up to 6 feet by 8 feet. It uses 
only the video signal and sound of the master 
set having its own, self-contained power 
supply. 

This new unit is now being demonstrated 
at the factory at 640 Bushwick Avenue, Brook- 
lyn, and is in production to fill the many ad- 
vance orders on hand. 

CONICAL ANTENNAS 
Telrex, Inc., Asbury Park, N. J., manufac- 

turers of the "Conical -V -Beam" has just in- 

troduced its new "Metro" series, an economy 
line of "Conics, -V -Beams" which supercedee 
the former "Special" series. 

Designed to incorporate many of the ex- 
clusive features of their DeLuxe line, the 
"Metro" includes full 3 -inch element clamping 
channels, reverse flanging of the "butterfly 
clamp" for greater rigidity and freedom from 
vibration, and other important electrical and 
mechanical impovements. The "Metro" features 
solid dural elements. 

UNIQUE ARRESTER IDEA 
JFD Mfg. Co., B'klyn, N. Y. announced that 

its television antenna engineers have perfected 
a Lightning Arrester that is molded directly 

BUILT-IN 
Lightning AnH"r Pl 
PAT. Pl ND 

in the dipole bakelite insulator of the "D-Xer" 
Conical antennas Nos. TA160, TA161 and 
TA162. Further information and literature is 
available from the manufacturer, its repre- 
sentatives and distributors. 

JACK -UP TOWER & ROTATOR 
Shown below is the Crown Antenna Rotator 

mounted on a "Camburn Jack -Up T.V. tower". 
The Camburn Sales and Manufacturing Com- 
pany of Battle Creek, Michigan and Crown 
Controls Company, New Bremen, Ohio, work 
together in developing a mounting arrangement 
so that the Crown Antenna Rotator and the 
Jack -Up tower can be used together. 

The Jack -Up tower has a variable height of 
20' 8" to 47' and in this. way the rotator is 
easily accessible. Further information on either 
product can be obtained from Crown Controls 
Company, New Bremen, Ohio. 

ORE DETECTOR KIT 

Allied Radio Corporation 833 W. Jackson 
Blvd. Chicago 7, Ill., announces the KNIGHT 
"Scout°'-a new, low-priced, portable, radio- 
active ore detector in easy -to -build kit form. 
A great deal of interest in such units has been 
aroused by the big rewards offered by the 
Government for the finding of radioactive 
mineral deposits. An 8 -page instruction man- 
ual contains step-by-step pictorial diagrams 
keyed to the instructions, plus a schematic 
diagram. 

Compact and lightweight (only 2% pounds), 
the "Scout" is very easy to use. Operator 
merely carries it at his side; when a radio- 

active source such as uranium is approached, 
the clicking sound in the headphones increases 
in frequency. 

ANTENNA ROTATOR 

The U. S. Devices Corp. of Oak Tree, South 
Plainfield, New Jersey, announces its entry 
into the antenna rotator field with the intro- 
duction of its new Antenna Rotator. 

The new U. S. Devices Antenna Rotator has 
been fully tested by the largest independent 
testing Laboratory in the world. From their 
very severe tests, it was definitely established 
that the new rotator is capable of rotating 
any antenna or stacked array of antennas 
manufactured. It is also sufficiently strong to 
rotate all 'ham" equipment. 

Full information may be obtained by writing 
direct to the manufacturer, U. S. Devices 
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PATENT 

PENDING 

Outstanding 
ALL -CHANNEL Performance 

WORKSHOP 

DUBL-VEE 
TV ANTENNA 

THE "end -fire" DUBL- 

vEE sets a new standard in 

TV antenna perfo',lance. 
Higher gain, sharper di- 
rectivity, and doser match 

assure superlative reception - clearer, steadier, .harper 
pic-ures. In fact, a single 
DUBL-VEE actually outper- 
forms double -stacked models 
of most other types. Rigged - easy to assemble - eco- 

romically priced. Ya.r best 
buy at any price. 

MODEL VV 
Write for Bulletin 

-HE WORKSHOP 
ASSOCIATES, Inc. 

135 CRESCENT ROAD, 
NEEDHAM 94, MAìì. 

Clearer Pictures-higher gain brings 
in stronger signal - especially on 
higher channels 

Clearer Pictures - narrow beam 
cuts down multi -path ghosts 

Clearer Pictures-better impedance 
match on all channels maintains high 
signal strength 

Clearer Pictures - true horizontal 
polarization-no out -of -phase ghosts 

Clearer Pictures-no parasitic ele- 
ments - all driven 

Clearer Pictures-designed by the 
pioneers in the antenna industry 

X10.95 ,,ST 
Model 2VV Double -Stack $21.90 List 

Specialists in High Frequency Antennas 

Corp., Antenna Rotator Division, Hillside Ave., 
Oak Tree, South Plainfield, New Jersey. 

7 -INCH SCOPE 
A new high -gain, wide -band cathode ray 

oscilloscope designed particularly for television 
circuit, has been announced by the Radio Tube 
Division of Sylvania Electric Products Inc., 
1740 Broadway, New York 19, N. Y., according 
to C. W. Shaw, general sales manager. 

The new type 400 oscilloscope, which is sup- 
plied with 7 -inch Type 7JP1 green screen 
cathode ray tube, provides a vertical sensi- 
tivity of ten millivolts per inch and a vertical 
response which is useful up to four megacycles. 

NEW CRYSTAL -CONTROLLED TV 
GENERATOR 

The Dual Mega -Marker Sr., manufactured by 
Kay Electric Co., Pine Brook, N. J., is a 
crystal controlled generator of sound and 
picture RF carriers for use as markers in 
TV tuner and receiver work. Tone modulation 
on the sound carrier may be switched on or 
oft. The sound carrier may also be switched 
on or off. A 4.5 me crystal controlled signal is 
available at a separate output connector. At- 

tenuators are provided for all out -put signala. 
This instrument may be used for marking 
picture carrier positions on TV RF curves, 
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for providing signal at 4.5 me for intercarrier 
work, and for aligning the local oscillator of 
TV receivers. 

TV TOWER 
A new All -Aluminum home antenna tower 

is now in production by Thompson & Ruby, 
Inc., of Brownstown, Indiana. 

Numerous desirable features are incorpo- 
rated in this new product. Riveted tower sec- 
tions are shipped completely cartoned, ready 
for the installer to easily join together. 

Full information is available from the 
Company in Brownstown, Indiana. 

MAGNETIC TAPE RECORDER 
Allied Radio Corporation of Chicago an- 

nounces the release of a new low-priced Mag- 
netic Tape Recorder. Extremely light and com- 
pact, the new Knight Tape Recorder incorpo- 
rates the latest engineering features for ease 
of operation-simplified tape threading which 
eliminates fumbling, and only one control for 
tape transport mechanism (with three posi- 
tions: Record -Play, Off, Rewind). This unit 
records for a full hour on a 1200 -ft. reel of 
tape with 30 minutes for each half of tape 
width. Recording speed is 7W per second, re- 
wind speed is 20 times as fast-another out- 
standing feature of this unit. Other features 
include a special speaker switch that permits 
muting speaker when recording from micro- 
phone and a constant speed capstan drive. 
Proper recording level at all times is assured 
by the neon bulb level indicator. 

FIELD FINDINGS 
[from page 8] 

will report full details in our next 
issue provided such information qual- 
ifies for publication. 

Philadelphia's 2nd 
The Philadelphia Radio Service 

Men's Assn. will hold its second an- 
nual radio -TV service convention at 
the Broadwood Hotel Sept. 25-27, 
1950. The technical lectures on the 
program last year were so fine that 
attendance passed the 4,000 mark; and 
even greater results are anticipated 
for the coming clinic. Outstanding au- 

Yoúre RIght 3iWaya With 

BURGESS 

The RIGHT Line! 

BURGESS is America's Best -Known Line of 
radio batteries. America's best-sellers, too! 
Cash in with sales on the tradition of quality 
that has made Burgess Batteries famous through- 
out the world. And remember BURGESS is the 
complete dry battery line-the line that helps you 
sell all portable radio battery customers! 

% The RIGHT Promotion 

FREE SALES -BUILDING KIT-Includes a 
sturdy floor display merchandiser that puts your 
minimum stock battery assortment out front 
where they sell themselves; a big, bold 9"x22" 
window streamer; a lively new counter -window 
card; new enclosures; ready -to -run ad mats; 
dummy display cartons; and the big, new 1950 
Burgess Replacement Guide that answers all 
your replacement questions. 

Aim The RIGHT Advertising 

BURGESS is advertised in leading national 
magazines with a heavy concentration of male 
readers-your best battery customers. Eye- 
catching, colorful advertising all during the 
portable radio season will pre -sell millions of 
portable radio battery users-will pre -sell your 
customers on Burgess quality and long life. 

Get This Minimum 

Stock Assortment 

that Serves Over 

63% 
of All 

Portable Radios 

6 No. XX45 674 v."11" 

6 No. M30 45 v. "B" 
6 No. G3 44 v. "A" 
6 No. 4F 11/2 y. "A" 

48 No. 2R 11/2 v. "A" 
3 No. F6A60 71/2, 

9 and 90 v. "A&B" 
3 No. T6Z60 74, 

9 and 90 v. "A&B" 

A5k ,y°u bufor 
/S about this 

Burgess Portable 
Battery Promotion and how 
to get your FREE Sales - 
Builder Kit of Promotional 
Material. 

1 

( 

BURGESS BATTERI ES 
America's Best -Known Line of Portable Radio Batteries 
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FIELD FINDINGS 

Here's [y('jtp qualify 

AT LOW COST - i, 
THE M TRO" 

CONICAL -V- BEAM* 

This Antenna structure is 

built to give years of trouble - 

free service. 

No Fragile Castings 

No Plastic Moldings 

No Paper -thin Fittings 

The "METRO" 
has that fa- 

mous TELREX-QUALITY 
con- 

struction throughout. 

1 
Rugged, heavy gauge 
"Butterfly of corrosion re- 

sistant, aluminum alloy. 

2 Universal Clamp holds 
either solid or tubular ele- 

ments. 

3 Full 3 inch element clamp- 
ing channel for permanent 

contact. 

4 Laminated, high impact, 
low absorption, phenolic 

insulator for minimum loss 
and maximum strength. 

5 Rust -proof, seamless alu- 
minum crossarms for 

strength and light weight. 

6 Maximum Sales and Prof - 
its - Abundant Sales Aids 

and Literature - Compelling 
National Advertising - Tech- 
nical Assistance. 

Patents Pending 
Copyright 1950 

28 

NOW! EVERYONE CAN 
AFFORD TELREX PERFORMANCE 

& QUALITY! 

The new "METRO" Element Clamp is 
second to none in mechanical and 
electrical structure. 

Uni - Directional Con- 
ical "V" Beam with 
Reflector. 

Channels 2-13 
plus FM. 

Ideal for Distances up 
to 50 Miles. 

Full Audio and Video 
Band Pass. 

* * 

Uni - Directional Con- 
ical "V" Beam 
with Reflectors. 

Channels 2-13 
plus FM. 

Hi -Gain 2 Bay for 
Distances up to 
100 Miles. 

Full Audio and Video Band 
Pass. 

M2X-TV 

M4X-TV 

Be sure it's a "CONICAL -V -BEAM" 
-Look for the TELREX* Trademark 

REGISTERED TRADE MARK 

AMERICA'S 
STANDARD OF 
COMPARISON 

[from page 27] 

thorities on many phases of radio 
and television servicing problems are 
scheduled to deliver lectures, none of 
which will exceed one hour. The mod- 
erator this year, as last, will be yours 
truly. More about this really worth- 
while technical convention will be 
published in a forthcoming issue, 
especially when a complete listing of 
lecture titles and speakers is avail- 
able. Other service associations would 
do well to have delegates attend the 
Philadelphia shindig to learn how to 
plan and carry on such conventions 
of their own, for it is our considered 
opinion that no technican situated 
within reasonable travel limits from 
such a technical clinic can afford to 
miss a single lecture on the program. 

[Continued on page 36] 

TRADE FLASHES 
[from page 10] 

By referring to the pictorial "Tele - 
Clues", the serviceman can identify 
the circuit and in many cases the 
component which is defective. For in- 
stance, one photograph may show the 
type of picture produced on the TV 
screen which results from a short in 
the deflection yoke, or another pic- 
ture, which shows white trailing re- 
flections, indicates phase shift and 
poor low -frequency response due to a 
particular resistor having changed 
value. 

Thus the serviceman can "pin 
down" the source of his trouble and 
make the necessary repairs without 
testing or experimenting with each 
circuit. 
Centralab Introduces New Line 

Centralab unveiled for Distrib- 
utors at the Chicago May Parts 
Show a new and greatly increased line, 
including new "Blue Shaft" Volume 
Controls, a new plan for handling TV 
control replacements with "exact du- 
plicate" controls, an expanded line of 
ceramic capacitors, printed Electronic 
Circuits introduced to the Distributor 
trade, and various control, switch and 
capacitor kits offered as merchandis- 
ing features. 

A new television and radio service 
catalog, No. 27, had its first distribu- 
tion at the Show. 

Hytron Announces New Reference 
Guide 

The new 4th Edition Hytron Refer- 
ence Guide for Miniature Electron 
Tubes is just off the Press. Original- 
unique-lists all miniature tubes to 
date, regardless of make. 132 minia - 
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"The Professional Radioman's Magazine"- 

published monthly. All articles are exclusive 

and timely. Practically every issue is worth 

what an entire I year subscription costs. 

Subscribe to "U SO" 

Form A Group, 

Service Dealers 

SAVE Up to $1.00 each. 

* The more in a group the bigger the savings. 

6 men in a group save $1.00 each; 4 men groups 

save $ .75 per man. Present "RSD" subscribers 

may participate in or form a group with co- 

workers, or even competitors. Still active sub- 

scriptions are automatically extended 1 year. 

Start a Group today! The timely and exclusive 

technical data appearing in future issues of 

"RSD" will make this the best investment you 

ever made. The special Group Rate offer may 

be withdrawn at any time-so hurry. 

Use This Coupon For Convenience 

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

TEAR OUT-MAIL TODAY' 

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

Please enter I year subscription orders for the names 

given below. Our remittance is enclosed. 

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

Name 
Address 

Describe Title or Position and Type of Business... 

State whether e New Subscriber or Renewal Order D 

Name. 
Address 

Describe Title or Position and Type of Business..... 

State whether a New Subscriber D or Renewal Order D 

Name..... 
Address 

Describe Title or Position and Type of Business......... 

State whether a New Subscriber D or Renewal Order D 

orders. Use it today!) 

In U.S.A. 
& Canada 

Foreign 
Rates 

One I -year subscription $2.00 $3.00 
Two I -year subscriptions, each 1.75 2.75 

E Three 1 -year subscriptions, " 1.50 2.50 
Four I -year subscriptions, " 1.25 2.25 

Five I -year subscriptions, " 1.10 2.00 

Six I -year subscriptions, " 1.00 1.50 

Name.... .. 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order 

Name...._ 
Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order 

Name 

Address 

Describe Title or Position and Type of Business 

State whether a New Subscriber D or Renewal Order D 
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Eliminates Messy Soldering Jobs! 

NO. 2090 
SERVICE KIT 

Now you can get a positive, trouble -free connection on 
every terminal ... as fast as you can close your hand. 
No messy soldering or waiting for an iron to heat! 
With a Lynn Lightning service kit you just strip primary 
wire from 10 to 22 gauge with handy, combination 
stripping and crimping tool ... select the proper ter- 
minal ... then crimp it on. Every job 
quick, clean, professional -looking! Kit 
comes complete with crimping tool, 
10 different types of terminals plus 
insulation tubing in 11 -bin, clear 
plastic box. Only $7.95 

Two New Television Screw Drivers 
Reach hard -to -get -at spots with the new Vaco AT 510 non-me- 
tallic, fiber shank driver for critical tuning and aligning work ... 
the 10" blade gives you all the length you need. Adjust the new 
type focalizers with specially designed Vaco Beryllium -copper 
drivers ... non-magnetic, yet nearly as hard as steel for adequate 
torque without interference with the Ion trap field. Full infor- 

mation on other aligning tools, nut 
setters and special radio tool kits on 
request. Write for FREE catalog. 

311 E. Ontario St., Chicago 11, III. 
In Canada: Vaco -Lynn Products Co., Ltd. 
1212 Notre Dame St., W., Montreal 3, Que. 

M11.% L Yi:it% ICING INSTALLATION PROBLEMS WITH 

Designed to save 
Servicemen 

Time & Money 

SELF BONDING TAPE 

for insulating and hermetic sealing 
Radio Television UHF Components Installations 

Fuses to solid mass 
For sealing moisture -proof ant. connections 
For taping ion trap magnets to CRT 
For splicing twin line and all co -ax AT & K cables 
For master antenna box connections 
Multiple and varied other applications 

BISHOP MANUFACTURING CORP. 
Established 1847 

254 WEST 31st STREET NEW YORK I, N. Y. 
Available at your local Jobber, or writs 

tures-41 new tubes. 70 Basing di- 
agrams. Lists similar larger proto- 
types. This new 4th Edition may be 
had from the Hytron jobber; or write 
Hytron Radio & Electronics Corp., 
Salem, Mass. They are free for the 
asking. 

Mrs. Jacob Mucher Passes On 
The wife of Jacob Mucher, one of 

the founders and original owners of 
Clarostat Mfg. Co., Inc., passed away 
on May 17th at their Brooklyn, N. Y. 
home. She had been in poor health 
for some time past. 

Mrs. Mucher was the mother of Vic, 
George and Bill Mucher of the Claro - 
stat organization. Also the mother of 
Mrs. Fran Chamberlain, wife of Claro- 
stat's jobber sales manager, and of 
another daughter. 
Ulrich Joins National Union 

Appointment of Vinton K. Ulrich 
as Manager of the Renewal Tubes 
Sales Division has been announced 
by Kenneth C. Meinken, President, 
National Union Radio Corporation of 
Orange, New Jersey. 

Vin Ulrich is one of the few radio 
sales managers who is a qualified ap- 
plications engineer. Plans for Nation- 
al Union's active promotion of re- 
newal tubes to be announced shortly, 
include both radio and television re- 
ceiving tubes as well as "Videotron" 
television picture tubes. 
New Catalog 

Walker-Jimieson, Inc. Chicago dis- 
tributors, has announced release of its 
new 1950 television, radio, and elec- 
tronics parts catalog, specially planned 
and designed for quick and easy use 
by Servibe Dealers. 

Catalog will be sent free to those 
entitled to buy at wholesale prices. 
Write for Catalog No. 170, Walker- 
Jimieson, Inc., 311 S. Western Ave., 
Chicago 12, Ill. 
New 1949 Electronic Index 

John F. Rider, president of the 
Electronics Research Publishing Co., 
Inc., 480 Canal Street, New York 13, 
N. Y., announces that the Electronic 
Engineering Master Index for 1949 
will be available in June. 
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U. H. V. TUNING 
[from page 21] 

and lowest frequency, is obtained when 
the shield is rotated so that it is not 
inserted in the turns of the coil. The 
shield effectively reduces the induc- 
tance of the coil since it prevents the 
magnetic field from one turn from 
inter -acting with a magnetic field in 
another turn. The shield may be 
thought of as a metal chassis dividing 
the coil into two parts and such a coil 
would obviously have less inductance 
than if both parts of the coil were 
mounted on the same form so that 
they had a mutual inductance. Tuning 
by means of a shield is actually used 
in u.h.f. tuned circuits and it serves 
as an introduction to other types of 
tuned circuits. 

The Butterfly Tuner 
An extension of the idea that a 

shield reduces the magnetic effect in 
a coil and can be used for tuning 
evolves into the tuned circuit known 

Fig. 3. Butterfly Tuner and its equiv- 
alent circuit. 

as the "butterfly". This circuit actu- 
ally contains inductance and capaci- 
tance which are integral parts of the 
mechanical arrangement which com- 
prises the circuit. As shown in Fig- 
ure 3, a butterfly consists of an outer 
cylinder and an inner rotor. This 
outer cylinder has two large rectangu- 
lar holes cut from its surface. Because 
of this, the cylinder effectively acts as 
both an inductance and a capacitance 
as may be seen from the figure. Capac- 
itance is obtained between the plates 
of the outer cylinder and the inner 
rotor. Inductance is obtained from the 
strips of metal which connect the ca- 
pacitor plates. An equivalent circuit 
for the butterfly is shown in the figure 
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This new book will help to SELL MORE TV SETS 

'/ Experientersm 

Reception 
Enthusiasts 

"BETTER 
TV RECEPTION 

in fringe and low -signal areas 
By W. W. SMITH, author of the "ANTENNA MANUAL" 
and R. L. Dawley, editor of the "RADIO HANDBOOK" 

Emphasis on concise, clear how -to -do -it informa- 
tion. 

Many tried -and -proved practical suggestions to 
improve that poor picture when standard set-ups 
fail. 

The only book of its kind, with much new in- 
formation and a compilation of all the most 
useful dato from many sources. 

Practical, how -it -works data on TV signal propagation into the fringe areas. Evaluation of all common TV 
antennas in terms of their performance under low -signal conditions. Selecting the best transmission line. 
Making o rapid TV survey of on area, locating the "hot" radials and areas of high signal caused by 
focusing Eliminating ghosts in difficult installations. Practical methods of minimizing fading. 

Selection of boosters and receivers: practical suggestions for improving receiver per. 
formance in fringe oreos. Full information on rhombic: of all practical sizes. Using 
open -wire line when the antenna must be at a distance from the receiver. 

Full treatment of masts and towers including data on installation and guying. Keeping the antenna from 
coming down in o high wind. One complete chapter on reducing TV interference. 

as a parallel resonant circuit. Both the 
inductances and the capacitance are 
made 'variable by turning the rotor. 

In the position of highest resonant 
frequency; the rotor is turned for the 
position of minimum capacity and 

minimum inductance. A small value 
of capacity is obtained since there is 
the greatest possible separation be- 
tween the rotor and the stator. At the 
same time, this position represents 
minimum inductance because the 

For Tv installation 

$2.50 

Engineers 

and V 

AT YOUR FAVORITE DEALER-On moil orders from us, $2.60 postpaid. Add sales tan 
in California. 

&ZLo-'Ls,, and- zLZILS 1317 KENWOOD ROAD CALIFORNIASa.t.ia,/3aAgaitxt, 

Insure BETTER Television S rvice to . Your 
Customers' / 2? 

HIGH VOLTAGE AND 
ELECTROLYTIC TUBULAR 

TELEVISION 
CAPACITORS 

Especially Engineered for Television Circuits by 
INDUSTRIAL CONDENSER CORP. 

The economical quality line for replacement. Industrial Condenser Corp., manufacturers of Capacitors exclusively brings you highest quality for the particular requirements of Television at exceptionally attractive 
prices! Special Capacitors are Pyroteen impregnated for low power 
fetter, high insulation resistance, high operating temperatures. Oil, 
Pyroteen, Wax and Electrolytic Capacitors. Finest materials throughout. 

Ask Your Jobber for our Attractive Prices Today! 
Or write for Bulletin 1095. Industrial makes quality Capacitors for 
Television, Radio, every electronic and industrial application-all types. 

Send for Complete Catalog 

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

Sales offices in all principal cities. 

Modem plant bullt by Industrial Con- 
denser Corp., for manufacture of 
Capacitors only. 

rotor is effectively shielding the in- 
ductance. As we have seen, a shield 
placed in or near a coil reduces its 
inductance hence the rotor in this 
position acts as a shield. 

The lowest resonant frequency is 
obtained when the rotor is in the op- 
posite position. Here there is a maxi- 
mum capacity since the rotor and 
stator are in the completely meshed 
position. There is also maximum in- 
ductance at the same time there is 
maximum capacity which results in 
the lower resonant frequency. Maxi- 
mum inductance is obtained since 
there is a minimum shielding effect 
on the inductor by the rotor in this 
position. 

Some types of butterfly circuits 
consist of several layers, that is, the 
rotor has a number of plates and the 
stator has a number of plates and 
this type of butterfly circuit which is 
stacked rather resembles a variable 
capacitor in which the stator plates 
are connected to a one -turn coil. 
Tuning is accomplished in the same 
manner by changing both the induc- 
tance and capacitance simultaneously. 
Various shapes of rotors and stators 
may be used to obtain different types 
of angular rotation. For a particular 
frequency band, a special type of rotor 
or stator shape is chosen to cover the 
band with a reasonably good degree 
of tracking. 

FRONT ENDS 
[from page 20] 

ceed down both conductors almost in- 
stantaneously. Since both signals en- 
tering each end of the antenna trans- 
former primary are in phase they 
cancel each other in the coil. This 
does not happen to the antenna signal 
because the signals in both conductors 
of the downlead are 180° out of phase 
with each other. 

Noise pickup in a balanced trans- 
former may enter the secondary by 
virtue of the capacitive coupling be- 
tween primary and secondary before 
the signal is cancelled in the primary. 
This condition may be minimized by 
employing an electrostatic shield be- 
tween both windings as shown in Fig. 
3-6. 

Another type of antenna transform- 
er, called an "Elevator Transformer", 
is illustrated in the partial schematic 
shown in Fig. 3-7 where a pair of 
transformers are shown as used in 
the RCA 206E3 printed -circuits tuner. 
These transformers are primarily de- 
signed to match the tuner to a bal- 
anced 300 ohm transmission line, and 
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HMIIT 

f¿ii1 INSULATED 
COMPOSITION RESISTORS 

In critical television applications, Little 
Devil Resistors can be depended on for 
longer, trouble -free service. These tiny, 
rugged units give quiet performance and 
are ideal for sensitive RF circuits. More- 
over, they are available in -1- 5% as well as 
± 10% tolerances - in %, 1, and 2 -watt 
sizes; standard R MA values. 

SER VI CEíN EIV 

if - 

"Little Devil" 
RESISTOR ASSORTMENT 

IN All -Plastic CABINET 

:+a,a. : 

CABINET 
INCLUDED AT 

(CST OF THE 

RESISTORS 
ALONE! 

Designed for the serviceman! 
Three assortments to choose from -4. -watt, 
1 -watt, 2 -watt sizes, Each includes 125 most 
frequently used Little Devils, in 10 values, 
from 10 ohms to 10 megohms. Packed in 
rugged plastic cabinet-you pay only for the 
resistors! Prices: IA -watt, $12.50; 1 -watt, 
$18.75; 2 -watt, $25.00. 

SEND NOW for Catalog No.21 

OHMITE MFG. CO. 
4845 Flournoy St., Chicago 44 

Ve Ze9lzt udea. , , 

HAUTE 
RHEOSTATS RESISTORS TAP SWITCHES 

RADIO SERVICE DEALER 

to attenuate any noise which may be 
induced in the line. 

The network of coils and condensers 
following this antenna transformer 
combination is designed to pass fre- 
quencies above 47 me only, and as 
such is called a "high pass filter". It 

r 

To tuning elements, 
wavetrop and R.F. tube, 

3oa12 
input 

L 

CI 
1 

L 

Lt,t2,L3,L4 - Antenna coil assembly 

( Elevator transformer ) 

L5 - Wavetrap L6 - Shunt coil 

C1 - 12 ppf 

Fig. 3-7: Application of Elevator 
Transformer as an antenna input 

transformer. (RCA) 

is also designed to provide maximum 
attenuation at 23.5 me for rejection 
of i -f interference at the r -f grid. 

Tube Input Circuits 
Two basic types of tube input cir- 

cuits are used in TV. The first is the 
conventional grid input circuit shown 

Fig. 3-8: Conventional grid input 
circuit as used in Standard Tuner. 

in Fig. 3-8. The second is a grounded 
grid amplifier as shown in Fig. 3-9. 

The use of grounded grid amplifiers 
arose from the use of triodes in the 
Front Ends of TV receivers because 
of their lower noise (internal tube 
noise) characteristics. As the number 
of elements in a tube is increased the 
internal noise effects also increase, 
especially at high frequencies. There- 

JUNE, 1950 

You 0onI 

Risk Your 

Neck 
ERECTING THE 

ALL -ALUMINUM 

ILNER 
MAST 

patent applied for 

Check These Points 
Before You Buy a Mast 

50 ft. Mast complete weighs 
less than 50 lbs. 

Minimum wind resistance. 
No painting, no rusting, no 
corrosion 

Threaded section of Mast 
tubing stronger than the tub- 
ing itself 

No climbing-entire assem- 
bly is done from the bottom 
even on 100 ft. heights 

Can be erected from hori- 
zontal position up to 40 ft. 

Rotatable from the bottom 
Less space to stock 

All shipments prepaid 

Get full details, write 

MILNER MANUFACTURING 
COMPANY 

Jackson, Mississippi 

All -aluminum 
fittings. 

Universal top 
adapts to any 
size antenna. 

Can be placed anywhere. 
Bases designed for any 
type installation. 

Tubing in 10 -ft. sections i 

joined by special rolled 
thread design (patent 
applied for). 
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CAPACITANCE 

.. 
MORE ESS SULK... 

_ 

TWIST -PRONG 

BASE 

ELECTROLYTICS 

It's the new look!" See it right 
on the labels. Higher voltages and 
capacitances-without increase in 
sizes - in some numbers! 

That makes these handy twist - 
prong base electrolytics handier 
than ever. Prongs extend through 
mountinc surface and are twisted 
or bent to hold unit rigidly in 
place. May be mounted on fibre 
(insulated) of m.vtal (grounded) 
socket -shaped washer riveted or 
eyeletted on chassis. Ideal for 
initial equipment. Indispensable for 
replacements. 

Our jobber stocks Aerovox twist - 
prong base Type AF electrolytics. 
See listings in latest catalog for 
your precise needs. Ask our jobber 
for your copy - or write us. 

C fc 

eöR RADIO-RECTR4NIC AND 7' 
INDUSTRIAL APPLICATIONS ./ 

AEROVOX CORP., NEW BEDFORD,MASS.,U.S.A, 

Expert:13 E.40th St., NOW York l6, N.Y. e Cable:'ARLABr 

In Canada: AEROVOX CANADA LTD., Hamilton, Cat 

fore, triodes are favored at tube types 
in TV Front Ends. 

However, triodes cannot be used in 
very high frequency circuits without 
some form of neutralization, on ac- 
count of feedback between plate and 
grid. The use of a grounded grid cir- 
cuit permits the use of a triode with- 
out neutralization, since the grid now 
acts as a shield between plate and 
grid. Because the potential between 
grid and cathode still varies with the 
input signal, as far as the output vol - 

Fig. 3-9: Grounded grid amplifier 
used in Stromberg -Carlson Mode 

TV-I2LM receiver. 

tage is concerned the tube acts asa 
conventional amplifier. 

No discussion on antenna input cir- 
cuits would be complete without men- 
tion of the push-pull input arrange- 
ment used in the RCA 630 TC chas- 
sis. Reference to Fig. 3-10 will reveal 
a simplified version of this section. 

Fig. 3-10: Input circuit used in RCA 
630 TS chassis. 

The balanced input coil effectively 
short circuits the low -frequency sig- 
nals which are picked up by the an- 
tenna. Condensers, Ci and C2 are an- 
tenna isolating capacitors. The re - 
of the twin triode 6J6 tube, and effect 
sistors R1 and Ti are the grid returns 
a 300 ohm circuit for the antenna in- 
put. Conden,l r,, Cs and GI are neu- 
tralizing capacitors. 

The ORIGINAL and Still the BEST 

LIGHTNING ARRESTER 

for all 
weather 
conditions 

will not 
absorb 
moisture 

t1tl,lcly 
Ct att:rpt'ou 

APPROVED 
for OUTDOOR - 

Indoor Use! 
Protects Television Sets Against 
Lightning and Static Charges 

SAFE LJ (f/GUARD 
Fits Any Type of Twin Lead 

No. AT102 for Regular Twin Lead 
No. AT103 for Oval Jumbo Twin Lead 
No. AT103 Also for Tubular Twin Lead 
BOTH Models Conform With Fire 
Underwriters and National Electrical 
Code Requirements for OUTDOOR 
installations. 
SIMPLE TO INSTALL . . For maximum efficiency. 
arrester should be mounted outside window nearest 
to TV receiver, with ground wire attached to nearest 
grounded point. No stripping, cutting or spreading of 
wires necessary. Supplied complete with 4 ft. length 
of Ductile Aluminum Ground Wire for Wall Mounting, 
and Strap for Mast or Grounded Pipe installation. 

Look for the JFD Trademark 

'225 EACH 

MANUFACTURING CO., Inc. 
6127 16th Avenue, Brooklyn 4, N. Y. 

First in Television Antennas 8 Accessories 

UlALDOm 
Replacement Cone Manual 
Catalog No. 50 

ep4 
rot hrarlL 

Write for your FREE 

Copy of this handy catalog Today! 

Waldom's Free 24 -Page Replacement Cone Manual is 
a handy reference that Speeds up your repair jobs - 
which means more profit to you! This reference man- 
ual lists excellent replacement dota for over 75 dif- 
ferent TV, FM, and AM Sets. Write today for your 

Free copy. Just send your name and 
address to Dept. D. 
Weldon Replacement Cone Assem- 
blies ore manufactured with the high- 
est standards of precision workmanship 
and technique! Waldom Cone Assem- 
blies feature: 

. Hawley diaphragms - with the pat. 
ented thin, tapering edge that as- 
sures maximum speaker efficiency 
and true low frequency response. 

. The finest voice coils and spiders 
made with precision craftsmanship 
to exacting specifications. 

. Unconditionally Guaranteed as to 
construction and performance. 

. The full R.M.A. Warranty. 

9oz 9ucez%uce a 2Ualdoprc eaufe 

WALDOM ELECTRONICS, INC. 
911 N. Larrabee St., Chicago 10, III. 
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INDUCTANCE 
BRIDGE 

[from page 18] 

terpreted directly in inductance units 
(microhenries, millihenries, or hen- 
ries) according to the range table 
given in Fig. 2. The signal source may 
be an audio oscillator (400 or 1000 
cycles) or a 60 -cycle voltage obtained 
from the secondary of a filament 
transformer. The detector may be 
headphones, an a -c vacuum tube volt- 
meter, or magic eye tube. Provision 
should be made to plug in volume - 
control -type rheostats of different 
values at R5, since no single unit will 
reach all of the high- and low -resist- 
ance.. values required over the full 
range of the bridge. 

The bridge is operated in the fol- 
lowing manner: (1) Connect the 
coil of unknown inductance to ter- 
minals X -X. (2) Connect the detector 
and signal generator to the bridge. 
(3) Set switch S2 to position M. (4) 
Rotate the dial of rheostat R1 to ob- 

tain a null. (5) Adjust rheostat R5 

to sharpen the null, and readjust R1 

1' necessary. (6) If the null is indis- 
tinct, or if no null is obtained at any 
setting of switch Si, throw switch 52 
to position H and readjust R1 and R5. 

The busy radio serviceman can 
build a handy inductance bridge of 
this type for five dollars or less, using 
all new components. It is very likely 
that he will be able to salvage most 
required parts from his spare parts 
box. 

PROJECTION 
CONVERSION 

[from page 17] 

Unit, plugs into the Picture Tube 
Protection Unit directly. 

Since the plug and socket ends of 
these cables are factory made and 
tested, it is only necessary that the 
remaining ends be properly connected 
to the chassis point indicated. 

On the top side of the 630TS chas- 
sis, almost directly over the Vertical 
Linearity control are 3, %" holes. The 
seven wire cable with octal plug is run 
through the rear hole. The 5 -wire tube 
socket cable is run through the front 
hole. The 6 -wire cable is run through 

the hole in the rear of the chassis 
where the focus control was originally 
mounted. 

The following color coding is used 
to indentify each wire: 
7 -wire cable with octal plug. 

1. Black - Ground 
2. Orange with White Tracer - 

Arm of Horizontal Center- 
ing control. 

3. Orange with Black Tracer - #4 
and #6 of 5V4G tube V-128. 

4. Blue with white tracer - Arm 
of Vertical Centering control. 

5. Blue with Black tracer - Green 
Lead of Vertical Output 
transformer. 

6. Red - To one side of terminal 
strip that focus control leads 
are connected to. 

7. Yellow - To remaining ter- 
minal of above same strip. 

8. No connection. 
6 -wire cable with plug. 

1. Black - Ground 
2. Orange - #3 of Vertical Out- 

put tube 6K6, V-122. 
3. Rubber zip - (115 V. A.C. Con- 

nect to the two outside ter- 
minals of the 3 -terminal 
strip located on the end of 
chassis directly behind the 
Horizontal Centering. 

--- - 

ageValSINLINE 

GUARDIAN CENTERING MAGNETS and 

FOCUS COILS Insure Better Positioning 

of the Pattern in Popular TV Sets... 

GUARDIAN CENTERING MAGNETS 
The Guardian Centering Magnet com- 
pensates magnetically for any misalign- 
ment of the electronic beam of the focus 
coil assembly. Eliminates manual adjust- 
ment of the raster. 

1 

GUARDIAN FOCUS COILS 
Over a million Focus Coils have rolled 
off Guardian's production lines into TV 
sets of leading manufacturers.With more 
than 75 types established as Guardian 
standard, speedy delivery to meet to- 
day's replacement needs is a matter of 
routine. Write. 

GUARDIAN 
1606-G W. WALNUT STREET 

A GOMNIEtE LINE OF RELAY 

ELECTRIC 
CHICAGO 12, ILLINOIS 

S SERVING RMENICRN flauti,' 

NEW Departure in Antenna Design! 

PEAK RECEPTION 
on ALL Channels 

with the NEW 

Tricraft 
P-38 

Uni -directional fM and TV ANTENNA! 
Good reception in every channel 
Receives ONLY from direction of station 
7 separate and distinct radiating elements 
23 degree beam rejects ghosts, interference and noise 
Designed for maximum strength - sturdy construction 
Can be stacked into two and four bay arrays 
Easily and quickly installed 
Available with or without masts 
Detailed, illustrated and technical literature 
available upon request 

TRICRAFT ANTENNAS 
are available from 

leading jobbers! 

T% 

I New our new catalog Is 

NOW available. Write 
Catalog for your FREE eoDY 

%tivtairt Piccduct.d ea. 
1535 North Ashland Ave., Chicago 22, III. 

Manufacturers of complete line of Television, FM and AM antennas and accessories 
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DRAKE ,- 
SOLDERING GUN 

with the Vet* 

READY STAND 
Designed and engineered for you, the per- 
fectly balanced Drake "insto -heat' Soldering 
Gun features a full 135 watts, easy -remov- 
able tip and the ideally located visa -lite. 
Now with the new ready stand-to keep the 
Drake insto -hect Soldering Gun at hand for 
instant use - it's the gun with all the features 
you've wanted. See your distributor today. 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVENUE CHICAGO 13 

0 d V SI F 
e`,TflON/csfl Off lek$ 

pDfO Id 
.^Rgs' d!' 

vsE 

PACKED WITH NEW PROFIT ITEMS 

Complete buying guide for service -men, 
dealers. New TV accessories, TV installation 
equipment, TV test instruments, tubes, radio 
accessories and other electronic supplies. 
Thousands of repair parts cross-indexed 

for quick, easy selection. 
Same -day shipment. Cata- 
log sent only to those en- 
titled to wholesale prices. 

WALKER-JIMIESON, INC. 102 

311 S. Western Ave., Chicago 12, Illinois 
O Please send your 1950 Free Profit Guide 

Name 

I Address 

City 
L. 

70r" Stale -J 

4. Rubber zip - (control and just 
below the power transformer. 

5. White - #6 of Horizontal Out- 
put transformer. 

6. Green - Cathode of 3NP4 tube. 
Connect to green lead of 5 - 
wire cable from tube socket. 

5 -wire cable with 3NP4 tube socket. 
1. Red - Video, to junction of .05 

mfd. condenser C141 and 
100K ohm resistor R148. 

2. Yellow - #7 of 6K6GT Hori- 
zontal oscillator tube, V125. 

3. Blue - Ground. 
4. Black - Ground. 
5. Green - To Green lead of 6 - 

wire cable and plug. 
Separate instructions are enclosed 

for the North American Philips pro- 
jection unit and reference is made to 
them for installing the projection tube 
and adjusting the optical unit. 

It is advisable to set up the com- 
plete assembly "on the bench" and ad- 
just the chassis and optical unit be- 
fore installing it in the cabinet. 

Before applying power to the chas- 
sis make sure all plugs are inserted 
in their proper sockets and that all 
tubes are firmly seated. 

11111) FINDINGS 

WÍront page 28J 

Pacific Electronic Exhibit 
Plans continue for the 6th annual 

Pacific Electronic Exhibit that opens 
in the Long Beach, Cal., municipal 
auditorium Sept. 13 for a three-day 
run. This year, besides the exhibit 
booth displays, the event will also be 
a conference for electronic business 
leaders and engineers. 

Golenpaul 20 yrs with Aerovox 
Comes spring, 1950, and Charley 

Golenpaul rounds out twenty years 
with Aerovox Corporation, one of the 
world's largest manufacturers of ca- 
pacitors for radio, electronic and in- 
dustrial applications, located in New 
Bedford, Mass. 

It was back in 1930 when Aerovox 
was still in Brooklyn, N. Y., that 
Charley joined the company. 

Twenty years later finds Charley 
Golenpaul still at Aerovox, wearing 
the title of Sales Manager, Distribu- 
tor Division. 

Shure Bros. 25th Anniversary 
Shure Brothers, Inc., Chicago, Ill., 

one of the largest independent makers 
of microphones and acoustic devices, 
celebrated its 25th anniversary on 
April 25 with a luncheon and after- 
noon party for all employes. 

HAVE YOU A JOB FOR 

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

Placement Manager, Dept. P105.8 

COMMERCIAL TRADES INSTITUTE 
1100 Greenleaf Chicago 26 

JOB CONDITIONED! 
ABLE, ALERT MEN- 
READY FOR WORK! 

Thoroughly trained in TV Installation and 
Service by UNIVERSAL TV SCHOOL 
(Est. 1938), Pioneer TV Training School. 
Screened men, willing to work and eager 
to demonstrate their skill. Expertly guided 
('n msdern TV test equipment, these men 
have completed 9 months intensive tráin- 
ing and are fully groomed for industry. 
When in need of TV installation or bench 
man please contact us. This service is 
FREE. Write or wire 

UNIVERSAL TELEVISION SYSTEM 
Wirthman Bldg. Kansas City :3. Mo. 

G. I. APPROVED 

TECHNICIANS AVAILABLE 
Carefully selected group of trained men, grad- 

uates of reliable and well established trade school 
now available to fill positions In the Radio or 
Refrigeration field. Willing to travel anywhere. 
Why not fill that vacancy with an efficient and 
reliable man. Write Eastern Technical School, 
888 Purchase Street. New Bedford, Mass. 
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"Qo out into the 
world," said Pops* 

"and don't come 
back 'till you're 
proved tops!" 

The life test took 
a long, long time 

Though others 
quit-he kept 
his prime ... 

The water test he 
passed with ease, 

Earning a 
feather was just 
a breeze... 

His leads proved 
strong-his 
casing tough 

It did no harm to 
treat him rough! 

Sangamo's New Molded Paper Tubular Capacitor 
gives LONG LIFE under severe conditions! 

The REDSKIN is easy to work with-on production line or on the 
bench-because the especially designed flexible leads resist breakage 
and can't pull out! It offers greater mechanical strength because of 
its plastic construction. It is molded under low pressure, assuring 
elements undamaged in fabrication, longer life and greater depend- 
ability. It is an 85° C tubular which offers assurance of long life 
under television and other severe operating conditions. 

A trial of these better molded tubulars will convince you. See your 
jobber-if he can't supply you, write us. 

*Big Chief Sangamo 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 

In Canada: Sangamo Electric Company Limited, Leaside, Ont. 

et. 

His Pops was pleased 
when he came 
through 

A/e know you'll like the 
Redskin, too! 

Heat was applied 
to test his worth 

In "hot spots" 
he then won 
a berth ... 
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NOW ... another b 
cians to get Volume 
RCA Television P 
Meagher, the renos 
your order with yol 
to insure delivery t 

MI Television PICT- O -GUIDE 
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by popular demand... 
the Famous RCA Pict -O -Guide 
Volume I or II with each order 
of 100 tubes or 3 kinescopes 

g opportunity for service techni- 
s I and II of the famous, original 
ct-O-Guide edited by John R. 
ned TV service authority. Place 
r RCA Tube Distributor at once 
f your copies before the supply 

is again exhausted, or the offer expires. 
Acclaimed as one of the greatest practical and 

instructive aids to TV receiver trouble shooting in 

the field, the original RCA Pict -O -Guide provides 
eyewitness identification of many faults common to 
all TV receivers and gives basic, authoritative rem- 
edies-the kind of practical information that pays 
off on the job. 

There's no substitute for the quality of service 
information in the RCA Television Pict -O -Guide ... 
just as there's no substitute for the quality of RCA 
tubes. Both are yours at no additional cost! 

Always keep in touch with your RCA Tube Distributor 

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

www.americanradiohistory.com


