
30,000 
OHMS 

90 
OHMS 

270,000 
OHMS 

I2AT7a 

21,000 OHMS 

500 
MMFD 

12 AT 7c 

500 
MMFD 

50 MMFD 

500 MMFD 

10 MMFD 

270p00 125 
OHMS OHMS 

I2AT7b 

20 MMFD 

I2AT7d 

02 MFD 

500 MMFD 

Sweep signal generator fsr f -m and tv with two r -f oscillators, mixer, 

horizontal sync circuit and 60 -cps frequency -controlled reactance modulator. 
[See page 21 
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save 1,000 service hours 

With this complete, up-to-date 

c -d 
ca 

nianilalFor Radio Servicing. 

4th Edition by popular request! 

OVER 400 PAGES! 
Pocket Size-Accurate Parts Tables-Easy Circuit Diagrams 

Why hunt and peck for the right capacitor replace- 
ment? This complete manual shows you the correct 
unit at a glance. Simplified tables and diagrams help 
you service any new or old radio set faster, easier, 
more profitably. You can save 1,000 hours or more 
in service time. Call your Cornell-Dubilier jobber 
now or mail coupon for your copy. List price $1.00. 
Cornell-Dubilier Electric Corporation, Dept. S3, South 
Plainfield, N. J. Other Plants in New Bedford, 
Worcester, and Brookline, Mass., and Providence, R.I. 

OR RROIO SERVICING 

CORNELL-DUBILIER WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

FILL IN - MAIL COUPON TODAY! 

Cornell-Dubilier Electric Corp., Dept. S3 
South Plainfield, New Jersey 
Please rush my copy of the new C -D Capacitor 
Manual for Radio Servicing. I am enclosing $ 1.00 
money order ( ) check ( ) stamps ( ) 

my jobber is 

Name 

Shop 

Address 

City Zone. ..State 

1910 

1948 

mica 
dykanol 
paper 
electrolytic 

r 
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HOWARD W. SAMS WINS "OSCAR" FOR 

AID TO RADIO SERVICE INDUSTRY! 

The handsome plaque awarded to Howard 
W. Sams carries the inscription: "The 
Federation of Radio Servicemen's Asso- 
ciations of Pennsylvania Award to 
Howard W. Sams in Recognition of His 
Outstanding Efforts in Behalf of the 
Radio Service Industry, 1947." The 
award is a tribute to the practical use- 
fulness of PHOTOFACT Publications- 
the world's finest radio service data-in- 
dispensable to the Radio Serviceman. 

PHOTOFACT Publications Cited as 

Outstanding Effort in Behalf of Servicemen 

"For Outstanding Efforts in Behalf of the Radio Service Industry"-reads the 
citation of the first annual award bestowed on Howard W. Sams by the Federa- 
tion of Radio Servicemens' Associations of Pennsylvania. The "Oscar" was pre- 
sented before a group of over 600 persons, including many radio industry 
leaders, at a banquet held on January 
12, 1948, at Philadelphia's Bellevue - 
Strafford Hotel. The surprise ceremony 
was arranged as a demonstration of ap- 
preciation for the significant, practical 
aid made available to Radio Servicemen 
in PHOTOFACT Publications, and for the 
efforts of the SAMS' organization in be- 
half f the Radio Service Industry. This 
spontaneous demonstration marks a 

milestone in the Radio Service field. It is 

a healthy sign of growing recognition 
of the Serviceman's importance to the 
Radio Industry. 

These Are the Award -Winning Service Aids that Earn More Money for You! 

Own PHOTOFACT Volumes 1, 2 and 3- 
world's most complete, accurate, practical 
radio service data manuals. Here is every- 
thing you need for faster, easier, more profit- 
able servicing-bound in easy -to -use volumes. 
Exclusive Standard Notation Schematics; 
photo views keyed to complete replacement 
parts lists; exhaustive electrical and mechani- 
cal analysis of every set covered. Brings you 
right up to January 1948! Have the exclusive 
advantages that are now earning bigger 
profits for thousands of servicemen! 
Vol. I. All post-war models up to Jan. 1, 1947. 
Vol. 2. Models from Jan. 1,1947 to July 1,1947. 
Vol. 3. Models from July 1,1947 to Jan. 1, 1948. 

YOUR PRICE, EACH VOLUME, IN Si9 
EASY -TO -USE DELUXE BINDER . . 1H 

Radio Receiver 

Tube Placement Guide 

Shows you exactly where to re- 
place each tube in 5500 radio 
models, covering 1938 to 1947 
receivers. Each tube- layout is 
illustrated by a clear, accurate 
diagram. Saves time-elimi 
nates risky hit-and-miss meth- 
ods. You'll use this handy 

pocket -sized book every single day. 192 pages, 
completely indexed. Order several copies 
now. ONLY $125 

Dial Cord Stringing Guide 

The book that shows you 
the one right way to string 
a dial cord. Here, for the 
first time, in one handy 
pocket -sized book, are all 
available dial cord dia- 
grams covering over 2300 
receivers, 1938 through 

1946. Makes dial cord restringing jobs 
quick and simple. A "must" for every 
service bench and tool kit. 
Order your copies now. ONLY. 75c 

1947 Automatic Record 

Changer Manual 

Nothing like it! Complete, 
accurate data on over 40 
post-war models. Exclusive 
exploded views, photos from 
all angles. Gives full change 
cycle data, information on 
adjustments, service hints 
and kinks, complete parts 
lists. PLUS-for the first 
time-complete data on 
leading WIRE, RIBBON, TAPE and PAPER; 
DISC RECORDERS! 400 pages; hard 
cover; opens flat. Order now! ONLY.... S49S 

BOOST YOUR EARNING POWER! 

HOWARD W. SAMS & CO., INC. 
INDIANAPOLIS 6, INDIANA 

Export-Ad- Auriemo-89 Brood St., New York 4. f`. Y.-U. S. of Americo 
Canado-A. C. Simmonds 8 Sons, 301 King St., East-Toronto, Ontario 

PHOTOFACT SERVICE 
"The Service that pays for itself over end over again" 

Mail This Order Form 
to HOWARD W. SAMS & CO., INC. 
2924 E. Washington St., Indianapolis 6, Indiana. 
My (check) (money order) for $ enclosed. 

Send... ......SAMS' TUBE PLACEMENT 
GUIDE(S) at $1.25 per copy. 

O Send PHOTOFACT Volume 3 (including Sets 
Nos. 21 through 30) in DeLuxe Binder, $18.39. 

O Send Volume 2. D Send Volume 1 ($18.39 
each). 

O Send SAMS' 1947 AUTOMATIC REC- 
ORD CHANGER MANUAL(S) at $4.95 each. 

O Send SAMS' DIAL CORD STRINGING 
GUIDE(S) at $0.75 per copy. 

Name t 

1 
City State 
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612-C (illustrated). In modern 
chrome -trimmed, Counter type 
cabinet. Dull black ripple finish 
on heavy gauge steel. 16 x 131/2 
x 7", sloping to 3" at front. 

Complete: - $63.95 
612-P-In hardwood, Portable 
case with tool compartment. Size 
12 x 13 x 6" Complete: - $61.95 

612-MCP-Open style Metal Case 
Portable, fine dull black ripple 
finish on heavy gauge steel. 
Size 101/z x 12 x 6" 

Complete: - $59.95 
612-PM-In standard size Panel 
Mount 121/4 x-19" with dust cover. 
For rack cabinet or wall mount- 
ing. Complete: - $61.95 

* Positive Free -Point Tube Testing 

PLUS * Highest Practical Obsolescence Insurance 

PLUS * Utmost Simplicity of Operation 

PLUS * "Precision" Quality and Workmanship 

PLUS * Moderate Cost ... Impressive Design 

The new Series 612 is a modern, free -point, 
lever -operated Cathode Conductance Tube 
Tester representing the culmination of extended 
and intensive development in the field of modern 
tube checking requirements. It answers the ever- 
present need for positive tube testing results 
at moderate cost, with full conformity to "Pre- 
cision's" high standards of workmanship, perform- 
ance and quality components. 

The new "600" line affords tube testing para- 
meters based upon the time -proven emission test- 
ing principles as recommended by both tube 
manufacturers and R.M.A.; plus innumerable cir- 
cuit features which render it incomparable 
amongst instruments in its category. 

TUBE AND BATTERY TESTING FEATURES 
* Tests all modern tube types including 

7 pin Acorns, button 7 and Noval 9 
pin types, dual -capped H.F. tubes, FM 
and TV amplifiers, etc. 

* Filament voltages from 2/4 to 117 volts. 
* Absolute Free -Point 10 element lever 

selection for both short and merit tests. 
* 41/2" wide vision meter. 2% Accuracy. 
* Dual HI -LO short -check sensitivity. 

* Individual Tests of Multi -Section 
Tubes including tuning indicators, gas 
rectifiers, oscillator -converters, etc. 

* Ballast Unit Tests. 
* Micro -Line adjustment - 

continuously variable. 
* Pilot and signal light tests. 
* Noise and Condenser test pin jacks. 

Y SET STER 
SERIES 620 TUBE, 

RANGES TO 3000 VOLTS, R12 AMPERES, -1- 64 B, 10EMEGOHMS 

A COMPLETE, PORTABLE, SERVICE LABORATORY 
providing every essential feature for gen- 
eral purpose test and check of modern 
radio and electronic equipment. 

Incorporates the identical tube test cir- 
cuit and battery testing features of the 
Series 612, (described above) PLUS a com- 
plete A.C.-D.C. Multi -Range Circuit Tesler 
of 1000 ohms per volt sensitivity. 

CIRCUIT TESTING FEATURES 

5 A.C.-D.C.-Output Voltage Ranges: to 3000 volta. 
# 5 D.C. Current Ranges: to 12 Amperes 
# 3 Resistance Ranges: self-contained:to 10 Megohms. 
# 5 Decibel Ranges from -12 to +64 DB. 
# Full rotary Range and Function Selection. 
# 2 pin jacks serve all standard ranges. 
# 1^/o Wire -wound and Metallized Resistors. 
# 400 microampere 4%" Meter. 2% accuracy. 
# All Circuits Insulated from power line. 

The Series 620 is available in the same 
four model types as described for the 
series 612 (above) 

620-C - Counter Cabinet....._.Net Price $84.30 
620-P - Portable Case....._....__..Net Price $82.30 
620-MCP-Metal Case Port. Net Price $80.30 
620 -PM - Panel Mount._.__..__ Net Price $82.30 

* * 
* * 

Dynamic "under -load" test for all pop- 
ular radio A, B, and C dry batteries. 

Built-in, brass geared roll chart. 
Anodized, deep -etched, 

heavy gauge aluminum panel. 
Panel -mounted Fuse extractor Post. 
Telephone type cabled wiring using 
plastic -insulated moisture resistant 
hook-up wire. 

SEEthese 
new "Precision" Test In- 

struments now on display at all 
leading radio parts and equipment 
distributors, or write directly for the 
Precision 1948 catalog describing the 
full Precision line of quality Elec- 
tronic Test Instruments. 

PRECISION PRECISION 
TESTEQUIPMENT APPARATUS COMPANY INC. 

"came92-27 HORACE HARDING BOULEVARD 
`ÇG ELMHURST 6, NEW YORK 

Export Division: 458 BROADWAY, NEW YORK CITY, U.S.A. Cables: MORHANEX 
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Miniature Pin STRAIGHTENER 

Ever cussed the pins of miniatures when they 
broke as you fussed to straighten them with 
your fingers or with long -nose pliers? Unfor- 
tunately the pins have to be pliable to avoid 
cracked buttons. But you can make pin 
straightening easy and safe. 

For only 49c - less than cost -a fraction of 
normal price, you can own a new Hytron Mini- 
ature Pin Straightener. You then merely press 
a 7 -pin miniature gently into the Straightener 
until the button base seats squarely. Presto, 
the pins are straight again! Best of all, avoid- 
ing just one broken tube can pay for the 
Straightener twice over. 

Features : precision die of wear and rust resist- 
ant steel for long life and close tolerances, 
production -tested, easy clean -out, adapted to 
hand or bench use. It's faster, cheaper, safer 
to use the Straightener always before plug- 
ging in miniatures. You need three Pin 
Straighteners - for bench - for field tool kit - for counter. Available only from Hytron 
jobbers. Order yours today. 

A PREVIEW 

The Hytron Miniature Tube Pin Straightener and 

Handy Tube Tapper are just the beginning. Watch 

for more lower -than -cost Hytron tube tools de- 

signed especially for you. They will save you 

time - help you make more money. Follow the 

Hytron ads for announcements. Order the tools 

from your Hytron jobber. 

ONLY 49c 
AT YOUR HYTRON JOBBER'S 

Hytron Handy Tube Tapper - novel and useful tool 
locates elusive intermittent "shorts" and "opens". 
Pencil, eraser, and tube tapper. Fits breast pocket. 
Compact and nonmetallic. Rugged and effective. 
Only 5c at your Hytron jobber's. 

TUBES ARE KNOWN BY THE COMPANY THEY KEEP 

Bendix MRT- 3A, 152-162 me f -m taxicab transmitter uses Hytron 
tubes generously. 
Companies with top names like Bendix pick top quality compo- 
nents. You, too, choose the best when you ask for Hytron. Join 
the leaders. Specify Hytron tubes. 

These service tools made 
available to you on a 

non-profit basis by both 
Hytron and its jobbers. 

BENDIX RADIO 

SPECIALISTS IN RADIO RECEIVING TUBES SIN CE 1921 

S SO 

MAIN OFFICE: SALEM, MASSACHUSETTS 
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BELL HAS ALL 16 (ANONOORDERVII) 

"We 
Rider 
plete 
have 

... Always Depend on 
Rider Manuals for Accurate, 

Complete Data" 
have always depended on 
Manuals for accurate, com- 
radio servicing data. They 
never let us down, in fact 

they have contributed to the profit- 
able operation of our shop," says 
Sam Spaber of Bell Radio Co., Bell, 
Calif. 
So say successful servicemen ev- 
erywhere, over whose benches you 
will find well -used copies of all 16 
Rider Manuals. For, during the past 
seventeen years, money -making 
shops have depended upon "The 
World's Greatest Compilation of 
Radio Servicing Data" for authentic 

eaeie NEED ALL 
VOLUME XVII $15.00 
Volume XVI 8 40 

Volume XV 18 00 

Volumes XIV to VII (ea. vol.) .15.00 NOTE: Individual Volumes VI. VII and VIII 
Volume VI 11 00 will be replaced otter this year by a single 

Abridged Manuals Ito V (one vol.) 17.50 Abridged Manual Vol. VI ta VIII. 

presentations of manufacturers' 
original servicing data on Ameri- 
can -made receivers issued since 
1920. This is vital information. 
Rider Manuals keep pace with the 
manufacturers' releases. Volume 
XVII, just out, contains both FM and 
AM sets, record changers and 
wire recorders. The separate "How 
It Works" book explains theory 
and complexities of new receivers. 
Hundreds of Rider -exclusive 
"Clarified -schematics," time -saving 
breakdowns of multi -band jobs, 
are also in Volume XVII. 
Nowhere else but in Rider Manupls 
will you find such coverage! 

17-ORDER TODAY 
Record Changers and Recorders $ 9.00 
Master Index, (covering Manuals, 

Vols. I to XV) 1.50 

JOHN F. RIDER, PUBLISHER, Inc., 404 Fourth Avenue, N. Y. 16 
Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable ARLAB sdes 

RIDER MANUALS 
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Are you Building a Business 

... or Burning your Bridges? 
Would you patronize a dentist who filled your teeth 
with plaster of Paris? 

Would you trust your children's lives to a doctor who 

prescribed cut-rate pills? 

Your business, too, is built on cus- 

tomer confidence! And your reputa- 
tion is too valuable to risk with 
inferior or unknown products. The 
cost of the parts you use in the aver- 
age repair job is insignificant corn - 

CAPACITORS 

pared with your investment in your 
reputation. 

That's why we say-YOUR CUS- 
TOMERS AND YOUR REPUTA- 
TION CAN AFFORD ONLY THE 
BEST! ... SPRAGUE. 

*KOOLOHM 

RESISTORS 

T.M. Reg. 
U. S. Pat. Off. 

SPRAGUE PRODUCTS COMPANY, North Adams, Mass. 

JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF SPRAGUE ELECTRIC CO. 

or a SPRAGUE 
Reashnd F pOWyoureRigb. 

The superiority of the new Sprague type TM High -Tempera- 
ture Molded Paper Capacitors didn't happen by chance. You 
can use this better unit in your work today only because of 
more than four years of intensive research and one of the 
largest retooling programs in Sprague's history. That's why 
we can say "The First Truly Practical Molded Paper Tubulars 
are Sprague TM's"-and it is also the reason you can use 
them on any job with confidence and pride. 

Highly Heat Resistant 
Moisture Resistant 
Non -inflammable - 

Completely 

Conservatively Rated 
Small in Size 
Mechanically Rugged 

Insulated 
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PHOTO FLASH POWER SUPPLY 
Here is another Thordarson FIRST.. a typical example of 
Thordarson engineering skill that has helped established 
leadership in the field. This circuit features: 

A. C. Line or Portable Battery 
Operation 

Charging Time -10 to 15 Seconds 

A. C. Line Battery Recharge Feature 

Light Compact Low Drain Power 
Transformer 

Power Supply Output - 2250 V. D.C. 
Storage Condenser Delivers 75 Watt - 
Sec. Energy Element 
Adaptable Trigger Circuits for 2 or 
3 Tubes 
Cold Cathode Rectifiers Employed in a 
Voltage Doubling Circuit 

OUR ENGINEERING STAFF IS AVAILABLE TO 
SOLVE YOUR PROBLEMS FOR YOU UPON REQUEST 
Whatever your position in the field of electronics Thordarson can serve 
you better. Our large variety of stock types fill almost every need. For 
extraordinary conditions, send us your problems and our engineering staff 
will come up with the right answers. 

The New Thordarson 
Catalog Is Now Avail- 
able, Send For Your 

Copy Today. 

1. LOW VOLTAGE - LOW CURRENT 

2. LOW VOLTAGE - HIGH CURRENT 

3. HIGH VOLTAGE - HIGH CURRENT 

4. HIGH VOLTAGE - LOW CURRENT 

WHERE QUALITY IS A NECESSITY... 

Thordarson has the answers to many electrical 
problems that daily confront industry. With a 
background of over 25,000 active specifications 
in their files, built up over 53 years of leadership 
in the field, Thordarson supplies the leaders 
with their large variety of stock types of trans- 
formers as well as the hundreds of special types 
built to customer specifications or resulting from 
recommendations of our own engineers upon 
studying the various requirements submitted to 
them by industry. 

With this background, you know that your 
Thorardson equipment, purchased from stocks of 
a jobber or directly under special specifications, 
is of top-notch quality - sure to deliver un- 
matched performance. If you require the best, 
there is no unit either too large - or too small 
that Thordarson can't deliver. 

TIIORDARSON 
Manufacturing Quality Electrical Equipment Since 1895 

500 WEST HURON CHICAGO 10, ILLINOIS 
A Division of Maguire Industries 

Export - Scheel International Inc. 
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ASK YOUR DISTRIBUTOR RIGHT AWAY 

ABOUT THE N. U. TRIPLE-AID PLAN 

Now you can have the finest radio service facilities in your 
cotnmunit\ ... the kind of efficiency that will mark yours as 

the "Best Shop in Town." 
It won't be costly either, for National Union, through your 

N. U. Distributor, has worked out a really low-cost Triple - 
Aid program. It will help build your reputation for complete 

customer satisfaction. 

V\GS 

eJÈaSjra 
9u5\ SSM 

111"- 

Put this Triple -Aid Plan to work for you-now! 

1. Ask your N.U. Distributor to help you (the Easy N.U. 
Way) to bring your service laboratory up to date. 
With modern test and service equipment you will 

be able to handle the toughest service job quickly, 
easily and economically. You'll be the "Best Service 
Equipped Shop in Town." 

2. Ask your N. U. Distributor to provide you with N. U. 

Technical Service Bulletins, Tube and Service Parts 
Data and educational information that will make you 

the "Best Technically Equipped Shop in Town." 

3. Start using tested N. U. ".Business Builders"- ?IOW. 

They are planned especially for you. They'll. adver- 

tise your modern test facilities-sell your technical 

ability-and pub:icize your friendly, efficient service. 

You'll be the "Best Salesman in Town." 

Here's a tip: Look to your N. U. Distributor for 

business counsel-he's an "Old Tinier." 

NATIONAL UNION RADIO CORPORATION 
ORANGE, NEW JERSEY 

RECEIVING TUES TRANSMITTING TUBES CATHODE RAY TUBES TELEVISION TUBES SPECIAL PURPOSE TUBES 

PHOTOTUBES BALLASTS BATTERIES CAPACITORS PANEL LAMPS VIBRATORS VOLUME CONTROLS 
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It's Triplett's new method of dial lighting-one of the features 
of Model 3432 Signal Generator. The dial is BIG (330°) and 
correctly illuminated ... accurately calibrated ... quickly 
readable at a glance ... with 10 to 1 Ratio Vernier Tuning for 
ease of adjustment. The seven long scales on the dial of Model 
3432 have five fundamental ranges 165 KC to 40 MC and 
two harmonic ranges directly calibrated 36 MC to 120 MC. 
Variable 400 cycle modulation 0 to 100%; special copper 
plated internal shielding, R.F. attenuation-and many other 
features that have to be seen-and used-to be fully appre- 
ciated. Model 3432 is a Triplett top value that's priced right. 
See it now and buy it from your distributor. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 

Model 3432 
Illuminated Dial 
Signal Generator 

`E`EVSg10N 1ESTERS COMING 

W At 
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Since 1923 Sangamo Capacitors have had a reputation for 
high inherent quality. Discrimting users have learned 
to rely on Sangamo for excellen: design and construction, 
honest characteristics and conservative ratings. There is a 
Sangamo Mica or Paper Capacier to fill your every need. 

Type 20-21 

Type 71 

DIACLOR IMPREGNATED CAPACITORS 
Designed for use on broadcast and aircraft 
transmitters, and in many varied high voltage 
circuits. These small -sized, light -weight, long- 
lihcd capacitors have high insulation resist- 
ance, high dielectric strength, and low power 
fac>>r. Available within a range of 600 to 
6000 V. D. C. W. or higher. 

METAL -CASED MINERAL OIL PAPER CAPACITORS 

Extremely popular because of their excellent bypass and 
coupling qualities. They offer unusually stable performance 
from 55° C below zero to 85° C above zero. These "Jack -of - 

all -Trades" Capacitors are available within a range of 200 

to 2000 V. D. C. W. 

DIACLOR FILLED FILTER CAPACITORS 
Particularly suitable for use in communications equipment, 
industrial electronic, and other high voltage filter applica- 
tions. They are enclosed in aluminum containers designed to 
facilitate mounting, and have an insulating washer and 
spade lug for insulating from the chassis. 

Type 50 

Sangamo manufactures a com- 
plete line of paper, mica and 

silver capacitors. Write for Cata- 

log No. 76C for full information. 

SC483.A 

MINERAL OIL BYPASS CAPACITORS 

Primarily intended for bypass applications. Their character- 
istics are excellent for R. F. and A. F. bypass, audio fre- 

quency coupling, and A. C. circuits, under all humidity 
conditions and at temperatures up to 85° C, subject to 
RMA standard temperature/voltage adjustment. 

PAPER MICA SILVER CAPACITORS 

illigj SANGAMO 
SPRINGFIELD ILLINOIS 
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How 19,000 companies 

up take-home pay 

twAtefiarge& 
Can you deduct $18.75 from $60.00 and get $66.25? Yes. And the way you can do it is mighty important to 
your company-and to the nation! 

You start with $60, representing someone's weekly take-home pay. You deduct $18.75 for the purchase of 
a U.S. Savings Bond. That leaves $41.25. But $41.25 isn't what the worker takes home. He takes home 
$41.25 plus a $25 Savings Bond. Total (assuming he holds the Bond till maturity) : $66.25. 

WHAT 19,000 COMPANIES HAVE LEARNED 

In the 19,000 companies that are operating the Payroll 
Savings Plan for the regular purchase of Savings Bonds, 
employees have been more contented in their jobs-ab- 
senteeism has decreased-even accidents have been fewer! 

Those are the "company" benefits the Plan provides, in 
addition to extra security for individual employees. 

But the Plan has other, far-reaching benefits of basic im- 
portance; to both your business and the national economy... 

SPREADING THE NATIONAL DEBT 
HELPS SECURE YOUR FUTURE 

The future of your business is closely dependent upon the 
future economy of your country. To a major extent, that 
future depends upon management of the public debt. 
Distribution of the debt as widely as possible among the 
people of the nation will result in the greatest good for all. 

How that works is clearly and briefly described in the 
free brochure shown at the right. Request your copy- 
today-from your State Director of the U. S. Treasury 
Department's Savings Bonds Division. 

ACTION BY TOP MANAGEMENT NEEDED 

The benefits of regular Bond-bùying are as important today 
as ever-but war -time emotional appeals are gone. Spon- 
sorship of the Payroll Savings Plan by a responsible execu- 
tive in your company is necessary to keep its benefits 
advertised to your employees. 

Banks don't sell Savings Bonds on the "installment 
plan"- which is the way most workers prefer to buy them. 
Such workers want and need the Payroll Savings Plan. 

Those are the reasons why it's important to make sure 
that the Plan is adequately maintained in your company. 

The State Director will gladly give you any assistance 
you wish. 

"The National Debt and You," 
a 12 -pue pocket-size brochure, expresses the 
views o W. Randolph Burgess, Vice Chair- 
man o the Board of the National City Bank 
of New York-and of Clarence Francis, 
Chairman of the Board, General Foods 
Corporation. Be sure to get your copy 
from the Treasury Department's State 
Director, Savings Bonds Division. 

The Treasury Department acknowledges with appreciation the publication of this message by 

SERVICE 
This is an official U.S. Treasury advertisement prepared under the auspices of the 

Treasury Department and the Advertising Council 
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SALES of previous editions 
offer the best evidence of 
its worth. 
Edition 

1st 
2nd 
3rd 
4th 
5th 

Ready April ist 
The 6th Edition 

Mallory Radio Service Encyclopedia 

Year 
1937 
1938 
1939 
1941 
1946 

Copies sold 
51,000 
25,000 
55,000 
60,000 
75,000 

Here it is-up to date-the only accurate, authorita- 

tive radio service engineers guide, complete in one 

volume-the Mallory Radio Service Encyclopedia, 

6th Edition. 

Made up in the same easy -to -use form that proved 

so popular in the 5th Edition, it gives you the 

complete facts on servicing all pre-war and post-war 

sets ... volume and tone controls, capacitors, and 

vibrators ... circuit information, servicing hints, 

installation notes, IF peaks, tube complements and 

Here's what you get: 
Data on correct replace- 

ment parts 

Circuit information 

Servicing hints 

Installation notes 

IF peaks 

Tube complements and 
number of tubes 

References to Rider, giving 
volume and page number 

RESERVE YOUR 
COPY NOW 

number of tubes ... and in addition, cross-index to 
Rider by volume and page number for easy reference. 
NO OTHER BOOK GIVES YOU ALL THIS IN- 

FORMATION-that's why it's a MUST for every 

radio service engineer. 

25% more listings than the 5th Edition. Our ability 

to supply these books is taxed to the limit. The only 

way of being sure that you will get your copy quickly 

is to order a copy today. Your Mallory Distributor 
will reserve one for you. The cost to you is $2.00 net. 
It's the buy of the year. 

THE MALLORY RADIO SERVICE ENCYCLOPEDIA 
Complete-Authoritative-All in One Volume 

P.R.MALLORVBCO..Inc. vt CAPACITORS ... CONTROLS .. . VIBRATORS ... 

A LL 0 R 
SWITCHES ... RESISTORS ... RECTIFIERS .. 
VIBRAPACK* POWER SUPPLIES . . . FILTERS 

=Reg. U. S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Long. Life .... . 
As the sphinx and pyramid have withstood the ravages of time 

over the centuries gaining their reputation for longevity, the 

mighty Radiart VIBRATOR has proven itself to be long lasting even 

beyond its normal expected effectiveness. This quality of long 

life helps to make Radiart VIBRATORS outstanding and cuts to a 

minimum expensive duplicate installation costs. This is one of the 

factors that brings customers back to servicemen, satisfied and 

asking for Radiart by name and number. Dealers everywhere 

know when they sell Radiart, they sell quality. On this concept, 

your success and ours is assured. 

The Radiart Corp. 
CLEVELAND 2, OHIO 
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Speakers 
that mean 
business... 

'FOR Y°u 

7..ntlotlt 
Ctlu.t 8873 

.1.. , .. o i osnzfian tize. NAL AUTO 'MICR NvrryIm, 
Uwe. 

Mr. R. S. Fenton, Sales Manager Parts Section, Receiver Division Electronics 
Department General Electric Company 1001 Wolf Street Syracuse, New York 

Dear Mr. Fenton: 

We 
aPPeewouldolike at this time to express our our recent rush order 

expeditious 
handling 

speakers of The s 
for 5;" pM Speakers. 

in-car rs used in the Drive-In Theatre 
units must meet more rigid st those_ordinarily required commercial) 

y. 

standards 
than Drive-In 

weather is subjected 
to the most 

The adversend 

over a 
conditions, 

and must stand 
up 

virmanperiod of years wi.hout 
able r to 
appre- 

ciable 

The voice 
of its electrical 

character- 
pioéot,rmust be imperviousoer 

form, 

o 
and tte cone ainfall, moisture or 

It may be of interest to you to know that after 
survey 

of the speaker field, we chose 
the 

ecGE 
Speaker 

one best 
form able 

ingirequirements. The aluminum voiceet our donmei of eal or Ourn wok since coil 
dan speakersx met Navy moisture absorption. 

is ino 
Thvierspak, type tests such as responseereturr, salt spray, and sock, 
Since 

requirements. 

tomer reaction has ibeennentir 
GE 

el sat Y sat_sfactocry. 

Very truly yours, 
DRIVE-IN THEATRE 

//3E 

CO., INC. 

e 

Ä.- -_^"?'. ; 
THE LETTER reproduced here speaks for itself and 
-G-E Speakers. The superb engineering which 

makes this speaker ideal for outdoor use, also makes 
it ideal for replacement in home receivers, where, 
widely varying conditions of dryness and humidity 
affect speaker performance. 

Here is an opportunity to develop the speaker 
replacement market to its fullest extent and push the 
outdoor theatre market. 

G -E Speakers are competitively priced-and in 
quality they are outstanding. Build speaker business 
now. Send us your order. 

For complete information write: 
General Electric Company, Electronics Department, 

Electronics Park, Syracuse, New York. 

President 

n'tikc-r-': c3-,. 

GENERAL ELECTRIC 

''*===.20"' Ile.al,e m7nm. 
.ettl CLtttLAtlD 

13, Otl10 
Ut 

January 20; 1948 

ALUMINUM FOIL BASE 

VOICE COIL 

^r. 
T 

f 

i. 

:c 
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-for a "boom 

in FM and 

Televisi 

aerial sa 

(4.4 
bT>vC0 

E 
POST P 

WORLD'S 

LARGEST MAKER 

OF AERIALS 

FOR CAR AND HOME 

sets the stage 

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

(1) Quality reception is difficult, if not im- 
possible, without a good outside dipole 
antenna. 

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

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

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

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

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

THE WARD PRODUCTS CORPORATION 
1527 East 45th Street, Cleveland 3, Ohio 

DIVISION OF THE GABRIEL COMPANY 

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

IN CANADA: Atlas Radio Corp., 560 King St., W., Toronto, Ont., Canada. 

------MM--N--- --MI 
FM -TELEVISION AERIAL OPPORTUNITY! _ 
WARD PRODUCTS CORP. 

1527 E. 15th St., Cleveland 3 

Please advise how I can profit from your national advertising for "Magic 
Wand" FM and Television Aerials. 

NAME 

COMPANY NAME 

ADDRESS 

STATE CITY AND ZONE 

MY JOBBER IS 

»IMP MI MI MI MIMI IM OM MI OM --- 
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TV and the Service Man 

TELEVISION has struck its stride and 
with gusto ! Today there are over 
quarter of a million tv receivers. Feb- 
ruary production was nearly 36,000 
units representing an annual produc- 
tion rate of more than 430,000, an in- 
crease óf 141% over the average 1947 
month's output. This accelerated in- 
terest has projected tv installation and 
servicing up front, way up front. As 
we noted last month, tv is no longer a 
service of a few areas. Not only do 
we have stations in the key trading 
spots of the country but in the smaller 
sites too, and more to come. And the 
network links, for years on the draw- 
ing board, are now becoming a fact. 
In October, an AT&T coaxial link will 
join Cleveland, Detroit, Toledo, Mil- 
waukee, Chicago and St. Louis. In 
December, these cities will join the 
eastern network which consists of 
Boston, New York, Philadelphia, Bal- 
timore, Washington and Richmond. 
Radio -relay links are extending cover- 
age, too. The Boston -to -New York 
link, only discussed last month, as a 
future possibility, is now in operation. 

A few months ago it was believed 
that about a score of companies might 
be producing tv models. Today, there 
are over 50 in full scale production. 

Tv has become quite a business, and 
it's still a baby. It's growing and 
growing fast and Service Men can 
grow with it, keeping pace with the 
developments, seeking every opportun- 
ity to learn what makes the tv set tick 
and acquiring the know-how which we 
discussed last month. 

As our contribution to this expand- 
ing industry, the contents of this issue 
are, in the main, devoted to tv . . . 

covering such important factors as in- 
stallation, servicing, receiver design, 
instruments, antennas and tubes. And 
in future issues tv will continue to be 
featured in many articles. 

In This Issue 

THE ALL-IMPORTANT subject of tv 
installation is thoroughly analyzed by 
Edward M. Noll of Temple University ... page 18. On -the -spot photos of a 
typical installation illustrate the vital 
points Service Men must follow in tv 
installation today. Noll analyzes the 
careful planning procedure required, 
detailing such factors as the initial 

RADIO - TELEVISION - ELECTRONIC 

SERVICE 

survey, pretesting of the receiver in 
the Service Shop, checking of antenna 
with test receiver, positioning of the re- 
ceiver and the use of operating instruc- 
tions for the benefit of the customer. 

On page 20 will be found another 
extremely important discussion, the 
curbing of tv receiver proximity inter- 
ference. This article, prepared by Ira 
Kamen, discloses the remedies for 
such problems as local oscillator re - 
radiation, leading ghosts, poor image - 
rejection response, unregulated power 
systems and sweep circuit reradiation. 

The Ser -Cuits section, this month, 
is devoted to an analysis of three un- 
usually interesting types of television 
receivers. The discussion which be- 
gins on page 32 covers tv models using 
electrostatic -deflection picture tubes 
and magnetic -deflection projection - 
type picture tubes. In these analyses 
will be found a step-by-step discussion 
of the variety of circuits used. Rea- 
sons for the design and use of the cir- 
cuits are explained carefully. Full - 
page circuits appear within this com- 
prehensive circuit feature of SERVICE. 

Television antennas are also fea- 
tured in an article, this month, on page 
26. This presentation by P. M. Ran- 
dolph provides an unusually useful an- 
tenna -length chart for tv and f -m di- 
poles. Randolph also tells how to con- 
vert an f -m dipole for television -re- 
ceiver use on the six lower channels. 

A handy television -test instrument 
is also described this month. The dis- 
cussion, on page 48, covers a sweep 
signal generator for tv and f -m. 

The Tube News section (page 30), 
this month, is also devoted to tv, with 
an analysis of stagger -tuned video i -f 
systems using 6AG6, 6AU6, 6BA6, 
6AK5, 6B J6 and 6BH6 miniatures. 
Typical circuits are offered. Also ap- 
pearing in this discussion, are some 
useful notes on the 5TP4 projection 
tube, which, incidentally, is used in the 
projection receiver described in the 
circuits section. 

Read these articles carefully and keep 
them for ready reference. You will find 
them mighty handy for your television 
installation and servicing work. 

Servicing Opportunities 
F-31 has opened many new fields for 

the Service Man. We've mentioned 
taxicabs, trucks, commercial buses, etc. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINmtllllllllllillllllllll!11111111111I 
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And now we have the public-service 
bus equipped with f -m, buses serving 
northern Kentucky and metropolitan 
Cincinnati, another blueprint idea 
come to life! About 150 cars in this 
bus line will eventually be equipped 
with special f -m receivers. The sets 
feed from six to eight speakers per bus. 

A bus line in Virginia is also ex- 
perimenting with this type of f -m ser- 
vice. Others will fall in line soon. 
The Service Man can play a major 
role in installing this equipment, ser- 
vicing it and even setting up a plan to 
sell the receivers to local bus com- 
panies through a cooperative dealer 
arrangement. 

There appears to be quite a bit of 
new business around for the progres- 
sive Service Man ! 

F -M Radio Relay 

MANY have inquired about the num- 
ber of stations in the f -m continental 
network ... who they were and where 
they are located. There are 27 stations 
in the network, nineteen of which are 
connected by a radio link, and the re- 
maining eight by wire. The link sta- 
tions are: WWHG, Hornell, N. Y.; 
WKNP, Corning, N. Y.; WIBX-FM, 
Utica, N. Y.; WGTR, Paxton, Mass.; 
WMNE, Mt. Washington, N. H.; 
WXHR, Cambridge, Mass.; WNLC- 
FM, New London, Conn.; WIZZ, 
Wilkes Barre, Pa.; WBCA, Schenec- 
tady, N. Y.; WBIB, New Haven, 
Conn.; WDRC-FM, Hartford, Conn.; 
WFMZ, Allentown, Pa.; WBAB-FM, 
Atlantic City, N. J.; WLAN-FM, 
Lancaster, Pa.; WLOB, Claremont, 
N. H.; WCFR, Fall River, Mass.; 
WABX, Harrisburg, Pa.; WXNJ, 
Plainfield, N. J., and WFMO, Jersey 
City, N. J. Wire -line stations are: 
WASH, Washington, D. C. (key) ; 

W F IL- F M, Philadelphia, Pa.; 
W2XMN-W2XEA, Alpine, N. J. 
(New York City) ; WNBF-FM, Bing- 
hamton, N. Y.; WSYR-FM, Syracuse, 
N. Y.; WHFM, Rochester, N. Y.; 
WBEN-FM, Buffalo, N. Y., and 
WHLD, Niagara Falls, N. Y.-L. W. 
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Left: Receiving instructions on orientation of television antenna from Service Man in apartment with 
test television set. Above: Instructing antenna man how to orient the antenna to secure maximum 

results on tv receiver. 

I' 1 
Antenna -Receiver 
Installation Methods 

Installation of Television Receiver And Antenna Requires Careful Plan- 

ning, And Involves An Initial Survey, Pre -Testing of Receiver In Service 

Shop, Detailed Check of Antenna With Test Receiver, Positioning of Set 

And Use of Lucid Operating Instructions 

THE PERFORMANCE of a tv receiver is 
a function of the installation as well 
as the receiver proper. A painstaking 
installation is the most economical 
path to customer satisfaction. 

Customer confidence gains with 
every inconvenience removed. For in- 
stance, there's no need to make the 
customer's home a receiving depart- 
ment or his living-room an assembly 
line. In the main, television receivers 
should be assembled' at the shop and 
given an eight -hour test before they 

. are delivered. In transit between shop 
and customer they can be wrapped in 
moving blankets and ride where they 
are not subject to shock. 

The following procedure, used and 

by EDWARD M. NOLL 
Instructor in Television 

Temple University 

recommended by the Pioneer Tele- 
vision Company of Philadelphia, has 
created substantial respect for work- 
manship and installation effectiveness 
in this area. 

Initial Survey 

Initial survey of location is of para- 
mount importance and involves a num- 
ber of decisions; type of antenna, an- 
tenna position and tentative orienta- 

tion, type of support and guying, loca- 
tion of receiver, and path of transmis- 
sion line. Choice of antenna type it- 
self is often a difficult task because 
it is dependent on relative signal 
strengths, number and frequency of 
stations, direction of stations, and sig- 
nal-to-noise ratios. Generally, the an- 
tenna is either broad -band or cut for 
the weakest station, and is directed 
toward that station. In areas in which 
all signals are weak separate antennas 
are often necessary. Likewise, an- 
tennas must be directed away from 
noise sources whenever possible. The 
type and heighth of mast depends on 
location and building structure. Sup- 
port and guying of mast to withstand 
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Above: Testing television set in Service Shop before delivery to customer's hone. Receivers are subjected to an eight -hour test to assure maximum oper- 
ating efficiency when installed. Service Man at left is checking horizontal and vertical sync controls. Point-to-point voltage tests are being conducted by 

Service Man at right. 

high winds is very important. The 
antenna mast must lock -in tightly 
after orientation to prevent a shift in 
antenna element position and antenna 
directivity over a period of time, a fre- 
quent cause of gradually degenerating 
performance. 

The general positioning of the re- 
ceiver in the house should be ascer- 
tained and a plan evolved for running 

Right: Blanketed, tested television receiver being 
brought to truck for delivery to customer. 

Instructing customer on use of controls on tele- 
vision receiver. 

the transmission line unobstrusively 
and rigidly. Transmission line should 
be tied down and isolated from metal- 
lic and other surfaces against which it 
may rub or transfer signal. 

Antenna Installation 

On many jobs the survey and an- 
tenna installation proceed concur- 

rently in the hands of an experienced 
crew.' The most important consider- 
ation in the erection of the antenna is 
rigid support and effective guying, 
when necessary. to withstand wind 
and prevent shifting of position. The 

(Continued on page 40) 

'Most service groups use a two -man crew. 
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Curbiig TV Rei iver 
ProxiiLit Interfere , e 

.0 
Remedies For Such Prob ms A ocal Oscillator Reradiation, Leading 
Ghosts, Poor Image Re¡ on Re nse And Unregulated Power Systems. 
Serious Problem of Sw = p-Cir Reradiation Thoroughly Analyzed 

THE PROBLEMS OF INTERFERENCE 
where tv receivers operate in close 
proximity to each other and to broad- 
cast receivers are becoming acute in 
many areas. Most of the problems are 
the result of design defects in some of 
the tv receiver circuits. 

First, let us analyze where tv re- 
ceivers operate in close proximity to 
each other and to broadcast receivers. 

We have : (1) Multiple dwellings, 
(2) hotels, (3) dealer establishments, 
(4) attached private homes, (5) 
schools, and in other minor groups in 
tv studios, industrial buildings, etc. 

The problem of tv interference and 
receiver design defects has been care- 
fully considered in the design of mas- 
ter antenna systems, such as the type 
illustrated in Fig. 1, and components 
have been incorporated to preclude the 
possibility of an inherent defect in any 
one tv receiver from affecting the op - 
ration of another tv receiver con- 
nected to the system. 

Now let us analyze the types of in- 
terferences which have been found 
when tv receivers operate in proximity 
to other tv receivers or on a common 
transmission line. 

Problem 1-Local oscillator reradia- 
tion: This is caused by failure to pro- 
vide a preselector ahead of the con- 
verter stage, lack of shielding, circuit 
coupling between antenna inputs and 
local oscillators. Many tv models have 
a combination of these defects. 

The interference manifests itself by 
showing r -f lines in the pattern of the 
affected receiver, as shown in Fig. 2. 
This condition is most prominent when 
the poorly designed receiver is on 
channel 2 (54-60 mc) and another tv 
receiver is operating on channel 5. 

You can readily see that the local 

by IRA KAMEN 
Commercial Radio Sound Corp. 

New York City 

oscillator frequency of the offending 
receiver (incoming frequency plus i -f 
frequency) is transmitting a signal in 

the channel 5 band (76-82 mc). In 
cities, other than those using the New 
York channels, the problem will be 
acute between channels 1 and 4, and 3 
and 6. 

This interfering signal has been 
found to upset tv receivers when their 

Fig. 1. Apartment house a-m/f-m/tv master antenna system. (Courtesy Commercial Radio 
Sound Corp.) 
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respective antennas are as much as 
1010' apart. The reradiated r -f signal 
from the offending tv receiver local 
oscillator couples into the antenna in- 
put circuit, climbs the cable, goes into 
the antenna and makes the tv receiver 
act like a low -powered transmitter. 
Many a ham has been erroneously 
blamed for causing this interference. 

During demonstrations, with tv re- 
ceivers at low signal levels, the rerad- 
iating receiver has been found, in 
many cases, tearing the picture on an- 
other receiver when the channel 2 to 
5 tuning combination exists, even 
though the offending tv receiver is not 
connected to an antenna. 

Solution A: Install a multiple an- 
tenna system.' Multiple dwellings, 
dealers and other establishments 
equipped with master -antenna systems 
will find that the special transformers 
and isolation outlets prevent the de- 
fective receiver from reradiating any 
further than the outlet. Master an- 
tenna systems providing 3 to 5,000 
microvolts of tv signal to each tv re- 
ceiver minimize the effect of the r -f 
interference as the signal -to -interfer- 
ence level is so high. 

Solution B: Locate offending re- 
ceiver as far as possible physically 
from other tv receivers. 

Solution C: In private homes, a pre - 
selector could be installed ahead of the 
reradiating receiver. 

Solution D: A trifilar transformers 
(70 ohms unbalanced to 300 ohms bal- 
anced) installed with coaxial line will 
considerably reduce the reradiating 
signal level; Fig. 3. 

Problem 2-Leading ghosts: This 
condition is usually found in poorly 
shielded tv receivers installed in 
strong signal areas and is most pre- 
valent in those receivers with 300 - 
ohm balanced inputs. 

The cause of leading ghosts is ex- 
plained in Fig. 4. These leading 
ghosts are only a problem when sev- 
eral hundred feet of cable are installed 
between the tv receiver and its an- 
tenna and where extremely strong 
signals are present in the location 
where the tv receiver is installed. 
Many an installer has found an ex- 
ternal antenna adjustment impossible 
because of the direct signal pick-up 
and amazed that an indoor antenna 
provided more satisfactory pictures. 

Solution: An investigation of one 
of these amazing stories, where the 
indoor signal, fifteen floors below the 

'Such as the RCA Antenaplex system. 
2RCA. 

roof, provided a better signal than the 
rooftop, revealed that the problem was 
direct pickup. The following correc- 
tive steps were taken : 

(A) Installed coaxial line between 
antenna and tv receiver. 

(B) Removed the 300 -ohm line be- 
tween external and internal receiver 
input and connected a 70 -ohm coax to 
one side of the tv sets's balanced 300 - 
ohm transformer input and ground, 
which matched the 70 ohms; / the 
number of turns were used, therefore 

the Impedance or 300/4 = 75 ohms. 

(C) Used a high -gain antenna ar- 
ray so that maximum signal was fed 
into the tv receiver from the external 
antenna. 

By taking these corrective steps it 
was found that the pictures and the 
signal-to-noise ratio from the external 
antenna was a great improvement over 
the amazing indoor antenna. Direct 
pickup in average signal areas does 
not present a problem because the ex- 
ternal signal is so much stronger than 
the direct pickup that it swamps the 
direct signal to a level where it is not 
visible. 

A good test to determine if direct 
pickup is going to be a problem is to 
turn on the tv receiver and look at the 
strength of the pictures without an 
antenna. A steady high -definition pic- 
ture may mean you have a serious 
problem to solve. 

Problem 3-Sweep-circuit radia- 
tion: The horizontal sweep circuits, 
which include the deflection coils, radi- 
ate high-level harmonic interference 
signals which blanket the broadcast 
band with beeps. Large tube and pro- 
jection tv sets have been the worst 
offenders. Tests with loop antenna 
a -m receiver midgets have indicated 
that the interfering sweep harmonics 
can be picked up in a 100' radius from 
many of the present tv receivers. Dur- 
ing a master -antenna system demon- 
stration, where ten tv receivers were 
operating simultaneously, a radio 
dealer establishment a floor below and 
approximately 75' away found he could 
not demonstrate his a -m radio receiv- 
ers because of the high level sweep 
circuit radiation from the tv receivers 
under test. 

In an apartment house, the situation 
is, of course, more acute. Many a 
Service Man has credited the beeps as 
an alignment difficulty. Removal of 
the a -m receiver from the customer's 
apartment, of course, eliminated the 
beeps. 

There is no solution to this problem 
except to locate the a -m receiver as 

(Continued on page 41) 

.h._ Receiver 

3OO-Onm .noui 
-0 

Fig. 3.-Reducing a reradiated signal level with 
a trifilar transformer (50/70 -ohm unbalanced in- 
put to 300 -ohm balanced output). The twin -lead 
between the receiver and the transformer is a 
300 -ohm line and made as short as possible. The 

coaxial cable lead is an RG58 or 59/U. 

Fig. 2. Typical r -f interference pattern on pic- 
ture -tube screen. (Courtesy Belmont Radio.) 

Fig. 4. The cause of leading ghosts is explained 
in this figure. Signal picked up by the antenna 
has a time delay in cable before it reaches the 
television set. The direct tv signal is picked up 
by the receiver (due to insufficient shielding) 
and reaches the r -f circuits before the signal 

from the antenna. 
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'Scope Wave Patterns 

('sing a 'scope in practice. 

How To Use Controls On The 'Scope To Secure Proper Wave Patterns. 
Typical 'Scope Pictures Illustrate Methods Of Operation 

THE OSCILLOSCOPIC representation of 
a particular a -c wave may take sev- 
eral different forms. For this reason, 
it is important that the influence that 
the various controls of the 'scope exert 
on the pattern be determined and rec- 
ognized. 

As an example, let us take Fig. 1. 

This is a Lissajou figure of two a -c 
waves, identical in frequency, applied 
simultaneously to both the horizontal 
and vertical inputs. To obtain this 
picture, the local sawtooth oscillator 
was turned off by means of the switch 
on the coarse frequency control. In 
this picture the two voltages were 
photographed at the moment they were 
90° out of phase. An elliptical figure 
is the result of the amplitude of the 
horizontal input signal being higher 
than that to the vertical input. If 
both voltages were of equal amplitude, 
as well as frequency, a perfect circle 
would result. 

Fig. 2 shows a Lissajou pattern of 
a 2:1 frequency ratio. Assuming that 
the input to the vertical amplifier of 
the 'scope is a 60 -cycle wave, the input 
to the horizontal amplifier is thirty 
cycles. In other words, the vertical 

'See article on How the Scope Works 
in January, 1948, SERvIc a, for basic scope - 
operation data. 

by ALVIN A. BAER 

Meybaer Radio 
New York City 

trace has moved up and down twice, 
while the horizontal trace moved 
across the face of the screen once. 
Here again the phase relationship will 
change the appearance of the resulting 
figure. 

Figs. 3 and 4 show frequency ratios 
of 3 :1 and 4:1, respectively. The pat- 
terns usually rotate slowly, and may 
be likened to figures holding hands, 
and slowly turning in a circle, like 
children dancing. As in the previous 
illustrations, the frequency ratio is de - 

Fig. 13. The setup that was used to create the 
patterns described in this paper. 

termined by counting the peaks. 
Fig. 5 shows a complicated voltage 

ratio, 3 :2. It will be noted that three 
peaks can be counted vertically, while 
two peaks appear horizontally. 

It is suggested that the 'scope user 
acquaint himself with these various 
forms, by applying 60 cycles to the 
horizontal input and the output of an 
audio signal generator to the vertical 
input. Most 'scopes have a 6 -volt 60 - 
cycle binding post on their panel, 
which can be used for this. source, by 
connecting to the horizontal input; 
Fig. 6. 

Lissajou figures may be considered 
as an indirect representation of a -c 
wave forms. By using the local saw - 
tooth oscillator, which is usually con- 
nected internally and controlled by 
means of the coarse and fine frequency 
controls, a direct representation of a -c 
forms in more familiar pattern may be 
obtained. 

Here, again, the 'scope controls will 
be responsible for the patterns ob- 
tained. This point is graphically dem- 
onstrated in Figs. 7, 8 and 9. In Fig. 
7, a high frequency a -c waveform has 
been correlated with the positioning 
of the fine and coarse -frequency con- 
trols, so that three peaks are displayed. 
An examination of the picture shows 
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Figs. 1, 2, 3 and 4 (top to bottom). Fig. 1 illus- 
trates a Lissajou figure of two a -c waves, iden- 
tical in frequency, applied simultaneously to both 
horizontal and vertical inputs. In Fig. 2, we have 
a Lissajou figure of a 2:1 frequency ratio. Figs. 
3 and 4 illustrate patterns with frequency ratios 

of 3:1 and 4:1. 

fine waveform in conventional display ; 

frequency is 5,000 cycles. 
Fig. 8 is another picture of the same 

Audio Signal Gen. 

Scope 

Vert. 
Amp. 

Fig. 6.. Applying 60 cycles to the horizontal in- 
put and the output of an audio signal generator 
to the vertical input to study 'scope patterns. 

wave, but the frequency of the local 
sawtooth oscillator has been reduced, 
by means of the frequency controls, so 
that many more peaks appear. The 
wave detail has been reduced, and the 
result is a series of closely spaced sine 
waves. 

Fig. 9 shows the same wave at a 
nlucl- lower setting of the frequency 
control. Now, the high -frequency 
wave appears as a solid wall. How- 
ever, it will be noted that there is a 
ripple on both the top and bottom of 
the signal. This ripple effect betrays 
the presence of some secondary a -c 
voltage in the signal. By noting the 
coarse -frequency control setting, an 
approximation of the frequency of this 
secondary voltage may be determined. 
In this case it happens to be 60 -cycle 
hum. It will be noted that there is a 
resemblance between this picture and 
the conventional representation of a 
modulated signal. It can be seen then 
that two audio frequencies may act the 
same as a modulated signal. 

Fig. 10 shows an aggravated form 
of Fig. 9. Here, the hum potential 
has been increased, so that the modu- 
lating effect of hum is more evident. 

Whereas Figs. 9 and 10 show the 
inter modulation of two widely sepa- 
rated audio frequencies, Fig. 11 shows 
what happens when the two frequen- 
cies are more closely associated. This 
pattern is an extreme representation 
of a fundamental sine wave and its 
second harmonic. Fig. 12 shows what 
has actually happened. It is important 
that the voltage relationship be kept in 

(Continued on page 43) 

Figs. 10 and 11 (left and right). In Fig. 10 appears an agravated form of Fig. 9, with a hum poten- 
tial increased so that the modulating effect of hum is more evident. Fig. 11 shows what happens 

when the two frequencies are more closely associated. 

Figs. 5, 7, 8 and 9 (top to bottom). Fig. 5 shows 
a complicated voltage ratio of 3: 2. In Fig. 7 we 
see three peaks that result from a correlation of 
a high frequency a -c waveform by positioning of 
the fine and coarse frequency controls. In Fig. 8 
appears another picture of the same wave (Fig. 
7), but the frequency of the local sawtooth oscil- 
lator has been reduced by means of frequency 
controls so that many more peaks appear. In 
Fig. 9 we see the same wave but at a much 

lower setting of the frequency control. 

Fig. 12. In Figs. 9 and 10 we have the inter - 
modulation of two widely separated audio fre- 
quencies and in Fig. 11 is shown what happens 
when the two frequencies are more closely asso- 
ciated. Patterns in this figure illustrate what has 

actually happened in these three instances. 
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Conversion Efficiency 
Of Loudspeakers 
Obtaining Maximum Intensity of Sound With Minimum Power Input. 
Sound Pressure Value Chart Shows Power Required Per Speaker, Distri- 

bution Angle And Proper Size Amplifier Required 

THE ABILITY to make an efficient 
sound survey and then submit an esti- 
mate with the assurance that it will be 
competitive, is limited almost wholly 
by the Sound Man's technical back- 
ground and experience. The most 
common obst cle to the successful 
planning of arPy p -a installation is the 
problem of providing satisfactory 

by E. M. EDWARDS 
sound in different types and sizes of 
industrial areas where considerable 
variations in noise level exist. Not 
only must great care be exercised in 
the selection of the ploper speakers 
for optimum voice or music distribu- 
tion or both, but of equal importance, 

Driver Dispersion 

Wafts 
Input to 
Voice 

Sound Pressure in db* 
Distance from Loudspeaker 

Trumpeton Unitaa Angle Coil 10' 20' 40' 80' 160' 
Reflex' 25 Watts' 90° 1 Watt 103 97 91 85 79 
Reflex' . 25 Watts' 90° 1 Watt 100 94 88 82 76 
Reflex' 25 Watts' 90° 1 Watt 100 94 88 82 76 
Reflex' . 25 Watts" 80° 1 Watt 100 94 88 82 76 
Reflex° . 12 Watts° 75° 1 Watt 96 90 84 78 72 
Radial Reflex° 25 Watts' 360° 1 Watt 93 87 81 75 69 
Radial Reflex' . 25 Watts° 360° 1 Watt 90 84 78 72 66 
Radial Reflex' . 12 Watts` 360° 1 Watt 86 80 74 68 62 
Radial Reflex" 25 Watts' 360° 1 Watt 90 84 78 72 66 
Paging/Talk Back' Built -In 90° 1 Watt 95 89 83 77 71 
Radial Communication/ 

Talk Back'° Built -In 360° 1 Watt 85 79 73 67 61 
Paging/Talk Back11 Built -In 120° 1 Watt 87 81 75 69 63 
Paging/Talk Back" Built -In 90° 1 Watt 97 91 85 79 73 
Radial Communication/ 

Talk Back" Built -In 360° 1 Watt 87 81 75 69 63 
Submergence Type 

Units* Built -In 360° 1 Watt 84 78 72 66 60 
Submergence Type 

Unit" Built -In 150° 1 Watt 91 85 79 73 67 
Submergence Type 

Unit" Built -In 120° 1 Watt 91 85 79 73 67 

as, bbUniversity 
'Type GE with 6/' air column and 85 cycle low -frequency cutoff; type LH with 4/' air column 

and 120 -cycle low frequency cutoff. 
2Type GH. 
°Type LH. 
'Type PH with 3/' air column and 150 -cycle low -frequency cutoff. 
'Type SME with 2/' air column and 200 -cycle low -frequency cutoff. 
°Type RLH with 5' air column and 120 -cycle low -frequency cutoff. 
* Types RLH and RPH, RPH having a 4' air column and 150 -cycle low -frequency cutoff. 
o Type RSH with 3' air column and 180 -cycle low -frequency cutoff. 
"Same as 8. 
°Type IB-8; 12 watts, 300 to 6,000 cycles. "Type MM -2; 15 watts, 300 to 6,000 cycles. 
y°Type IBR; 12 watts, 300 to 6,000 cycles. "Type MM-2TC; 15 watts, 300 to 6,000 cycles. 
11Type MIL; 3 watts, 400 to 9,000 cycles. 'Type PAH, 80 to 6,000 cycles. 
"Type CR; 18 watts, 250 to 6,000 cycles. °Type SAH, 90 to 10,000 cycles. 
"Type RCR; 18 watts, 250 to 6,000 cycles. 'Type MAE, 100 to 6,000 cycles. 
"Type MSR; 15 watts, 250 to 6,000 cycles. 
*Measured with G -R sound level meter 759B (0 db 10-10 watts per sq. cm. (.0002 dyne)). 

Note I: To increase the sound pressure 3 db, double the input power. To increase it 6 db, quadruple 
the input power. 

Note II: Doubling the distance from the loudspeaker will result in a drop of 6 db. Reducing the 
distance to the loudspeaker 50%, will result in an increase of 6 db. 

Table 1. Sound pressure values measured on mouth axis. 

the number of speakers necessary and 
the determination of the amount of 
audio power required to drive each 
speaker at the desired level. The solu- 
tion of the latter automatically pro- 
vides the answer to the sound installa- 
tions chief pitfall - the economic 
choice of loud -speakers and amplifier. 

Available data which treats sound 
coverage in terms of number of watts 
input required for so many cubic or 
square feet of area for a given indus- 
try, in many instances disregards the 
efficiency of the loudspeaker in its cal- 
culations. Since the ultimate purpose 
of a sound system is to provide sound 
at a predetermined level, merely spec- 
ifying watts input per speaker without 
taking into consideration the conver- 
sion efficiency, of the particular speaker 
is quite misleading. 

The conversion efficiency of a loud- 
speaker is the ratio of the useful 
acoustical output to the electrical 
power input. Constantly improving 
techniques in the design of unit -driven 
reflex projectors have reflected them- 
selves in conversion efficiencies of the 
order of e to 50% as compared with 
2 to 10% of the conventional cone 
speaker. The difference in input 
power requirements for a given sound 
output thus becomes very apparent. 

Since large-scale reproduction of 
sound has become commonplace, effi- 
ciency becomes an all-important con- 
sideration. High -power audio fre- 
quency amplifiers are costly and it be- 
comes logical to reduce the amplifier 
output to a minimum by the use of 
high efficiency speakers. The price 
differential between a 35 -watt ampli- 
fier, which . may represent the maxi- 
mum actually required for a well 
planned system and a 100 -watt ampli- 
fier determined from haphazard data, 
automatically reflects itself in the final 
price quotation and can readily spell 
the difference between a successful 
transaction and the loss of a sale. 

In table I appear data disclosing 
the sound levels available from an as - 

(Continued on page 42) 
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Every carbon element that goes into Mallory controls 

is individually inspected to be sure that its resis- 

tance value is the same as specified on the labels. 

Visit us at 
Booths 84, 85,86 

I. R. E. Show 

Grand Central 
Palace 

New York 
March 22-25 

Uniform 
Resistance 

Mallory carbon 
controls are accurate 
in overall 
resistance value 

You will find no variation in the resis- 

tance values of Mallory carbon controls. 
Frequent, critical inspections reject the 
imperfect, and pass only those carbon 
elements of the resistance values specified 
on the labels. 

Recently dozens of controls from leading 
manufacturers were tested competitively 

for overall resis- 
tance value. Mallory 
controls averaged 
within 2% of speci- 
fied resistance, the 
closest tolerance of 
any group in the test. 

In volume controls 
you look for uniform 

P. R. MALLORY 8. CO..Inc. 

MALLOR 

resistance, accurate tapers, silent opera- 

tion and long life. Mallory gives you all 

four, and more, too. The Mallory trade 

mark is your assurance that the volume 

control, vibrator or capacitor you buy is 

the finest that can be made. 

The Mallory 1485 Control Deal 
This attractive metal cabinet contains the 
15 Controls and 9 Switches that will take 
care of 90% of your service calls. Its arrange- 
ment makes inventory control almost auto- 
matic - saves you frequent trips to the distri- 
butor's counter. It contains a rack for your 
Radio Service Ency- 
clopedia. You pay only 
for the Volume Con- 
trols and Switches; the 
cabinet is included in 
the deal at no extra 
cost to you. Check your 
Mallory distributor on 
this special offer. 

C A PACITeFirS ... eIRIFIVOLgeF.. V'I R S .. . y SWITCHES .. . RESISTORS .. . RECTIFIERS ... 
VIBRAPACK* POWER SUPPLIES ... FILTERS 

*Reg. U. 5 Pat. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Fig. 2. Converting an f -m dipole for tv use on 
channels 1 to 6. The VI" tubing is telescoped 

inside of the original elements. 

Fig. 3. Don H. Kresge of Bendix Radia with 
converted f -m antenna. 

ScruiciiqïRdps 
F -MTV Dipole Antenna Length Chart ... Converting F -M Dipole For TV 

Use ... Installing Crystal Filter in Hallicrafters S-40 

SERVICE MEN are often confronted 
with the problem of determining 
lengths of antennas to be used for tele- 
vision and f -m, particularly, where it 
is possible to operate on indoor sys- 
tems. The plot of Fig. 1 will come in 
quite handy for this purpose. It pro- 
vides the lengths of antennas for the 
thirteen channels from 54 to 216 mc,* 
and includes the f -m and tv bands. 

The chart was plotted for straight 
dipole antenna types which, by the 
way, can be made of twin conductor 
material such as twinex,' which is 
available in 300 -ohm, 150 -ohm and 75 - 
ohm impedances. 

As a check on the accuracy of the 
length of the antenna provided by the 
plot, the following formula can he 
used : 

L = V2 wavelength 

Lr.et 
492 X .94 (end effect) 

frequency (mc) 

5,549.76 
Ll..e.. 

FR (mc) 

To achieve comparatively broadband 
coverage with these antennas, the 
lengths should be cut for the mid - 
frequencies of the desired bands, 
closer to the preferred station. Inci- 
dentally, the lengths can be made 4" or 

by P. M. RANDOLPH 

5" longer and snipped off during test- 
ing. 

In placing the indoor antennas, it is 
necessary to spot them carefully in the 
room since the height, length and 
width of the room controls the operat- 
ing efficiency of the antenna. 

Warning 

Indoor tv antennas will only work 
satisfactorily where a substantial sig- 
nal exists and there are few surround- 
ing interfering elements. While the 
indoor antennas will work in some 
locations effectively, the outdoor an- 
tennas will always provide best results. 

F -M Dipole Conversion 

Outdoor f -m antennas of the dipole 
type' can be converted to provide pick- 
up for low tv bands, one to six. 

'Amphenol, Federal, etc. 
2Bendix ADIFOO. 
"Channel 2, 54-60 mc; 3, 60-66 mc; 4, 66-72 

mc; 5, 76.82 mc; 6, 82-88 mc; 7, 174-180 mc; 
8, 180-186 mc; 9, 186-192 mc; 10, 192-198 mc; 
11, 198-204 mc; 12, 204-210 mc; 13, 210-216 mc. 

"*Television f -m antenna -length plot prepared 
by David A. Miller. 

***Television conversion data prepared by 
D. H. Kresge, Manager, Radio and Television 
Service, Bendix Radio. 

The method of conversion is shown 
in Fig. 2. Two long pieces of tubing 
(% x 30") are inserted in the .ends of 
the f -m antenna elements to form two 
new elements, each measuring 601z4" 
long. These new pieces of tubing may 
be made to press fit snugly inside of 
the original f -m dipole elements by 
slightly flattening the ends of these 
original elements. 

The total length of this antenna will 
be 109%". Completely new elements 
may be used; .375" OD, .049" wall. 

Installing Crystal Filter l -F In S40 

MANY SERVICE MEN have inquired 
about the installation of a crystal filter 
unit in professional type receivers, 
such as the Hallicrafters S40. The 
conversion may be made by changing 
the first i -f stage, shown in Fig. 4, to 
a crystal filter unit as shown in Fig. 5. 
The unit can be installed temporarily 
via a 5 -prong socket or permanently. 

The permanent installation requires 
a selectivity control (a 250,000 ohm 
pot) with a s -p -d -t switch for cutting 
the crystal filter nework in and out of 
the circuit. 

Two additional controls for selectiv- 
ity and phasing, will have to be in- 
stalled on the front panel. 

A crystal i -f transformer will also 
be needed. If such a transformer is not 
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Fig. 1. Plot providing lengths f antennas to be used for television and f -m on all 13 channels. 

readily available, a standard iron core 
type i -f transformer may be converted 
to the purpose. It is only necessary to 
remove the shunt capacitor from the 

secondary, and tighten the coupling be- 

tween primary and secondary. Since 
less inductance is required on the sec- 

ondary than in conventional transform- 
ers, the iron core should be adjusted 
until most satisfactory operation is 

obtained. 
The tuned circuit in the grid return 

of the first i -f is a tuned circuit 

Fig. á (left). The first i -f coupling circuit in 
the Hallicrafters S40. 

Fig. 5. Circuit of Fig. 4 converted to a crystal 
filter system. Points 1 to S refer to socket con- 
tacts =f a removable type of filter is planned. A 
limiting resistor of 5,000 ohms is used in series 
with the selectivity control to prevent shorting 

of the first i -f grid circuit. 

resonant at the i -f frequency. This may 
be constructed from the secondary of 

(Continued on page 47) 
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AliO CIAT I 
ARSNY 

THE FIRST BULLETIN of the Associated 
Radio Servicemen of New York, Inc., 
was released recently. Edited by Kurt 
J. Goldbeck, the bulletin covers the 
report of the grievance committee, the 
recently inaugurated disabled veterans' 
project and other association news. 
The grievance committee report stated 
that only twenty complaints had been 
received after the committee's offer to 
handle customer complaints had been 
published. And seventeen of these 
complaints were settled immediately. 
As a result of this excellent record, 
many of the broadcast commentators 
who had been critical of Service Men 
activity in New York revised' their 
opinion and went on the air praising 
the Service Men and urging the Ser- 
vice Men to join the ARSNY. 

An unusual disabled veterans pro- 
ject is being studied by ARSNY. The 
plan suggests that Service Men who 
have inoperative or unsaleable receiv- 
ers should donate them to the associa-. 

tion for repair and transfer to the 
veterans' hospitals. Volunteers from 
the association will devote time and 
services to make the necessary repairs. 
Hal Sheffel, who produces a program 
on WMCA entitled "Something 
Should Be Done About It," has been 
supporting this interesting project 
during his broadcasts. WMCA is 
carrying spot announcements, publiciz- 
ing the veterans plan, too. 

Offices of the Associated Radio Ser- 
vicemen of New York, Inc., are now 
at 545 Fifth Avenue, New York 17. 

LVRSA 

GORDON JACOBY, corresponding secre- 
tary of the Lehigh Valley Radio Ser- 
vice Association, Allentown, Penna., 
has notified us that their 15th Annual 
Banquet and Electronics Exhibit will 
be held on March 29th at the Elks 
Club in Phillipsburg, N. J. 

During a recent meeting, the exec- 
utive committee of the association was 

instructed to study the proposal to join 
the Federation of Radio Servicemen's 
Association of Pennsylvania. 

RTG 

JAMES L. SHEPLEY, secretary of the 
Radio Technicians' Guild, Whaling 
City Chapter, New Bedford, Mass., 
has reported that a new set of bylaws 
have been prepared for the association. 

Standish L. Smith of the New Eng- 
land Telephone and Telegraph Co. 
addressed a recent meeting of the 
RTG on audio response. Mr. Smith, 
who was a communications officer 
during the recent war, analyzed such 
factors as flat response, binaural ef- 
fects, cabinet resonance and audio de- 
generation. The boys were told how 
audio degeneration can be used to 
overcome distortion in the amplifier. 
Mr. Smith also described the use of 
high and low-pass filters for boosting 

(Continued on page 47) 

TEN YEARS AGO 

From the Associations News page of SERVICE, March, 1938 

TWENTY-FOUR local chapters had 
joined the RSA.... The first issue of 
RSA house organ had been mailed. 
Featured were circuit diagrams of 
Zenith receivers.... The chief engi- 
neer of KDAL, addressed the Duluth 
chapter of RSA, discussing broadcast- 
ing and the Service Man. John T. 
Springer, Ed Nys and Gary Kasberg 
were in charge of another meeting 
during the month held at a night club. 
.. Don Stover and S. A. Frank were 

chosen as nominees for District Ten of 
the Freeport Chapter of the RSA. A. 
G. Mohaupt presented an interesting 
lecture on the 'scope during one of the 
meetings.... The Flint Chapter cele- 
brated its first year of affiliation with 
the RSA with a dinner and dance. At 
an election meeting, W. Stiles was 
elected president, H. Wilke, vice presi- 
dent, James Pugh, secretary, and W. 
Mudge, treasurer.... John Rose was 
nominated for the office of director 
from District Nineteen of the Bing- 
hamton Chapter of RSA. Walter 

Jones of Sylvania spoke to the boys at 
a meeting at Ithaca, N. Y. . . . The 
Jackson Electrical Instrument Co. 
sponsored a talk on test equipment be- 
fore the Chicago Chapter of RSA. 
During a previous meeting, eleven 
manufacturers of test equipment par- 
ticipated in an instrument show. .. . 

The metropolitan New York Chapter 
of RSA prepared a series of technical 
meetings under the supervision of Ed 
Mandeville. George Duvall was chair- 
man of the chapter, Selig Rosengar- 
ten, secretary, and J. J. Gonoud, treas- 
urer. . . . A cooperative advertising 
campaign was planned by the Man- 
chester Chapter of RSA. The chapter 
also adopted a new constitution. . . . 

RCA sponsored a technical session for 
the Davenport Chapter, which was 
held in the People's Power Building, 
Moline, Illinois. Klauss Electric 
Company donated door prizes. . . . 

Horace Perry, member of the Boston 
Chapter of RSA, presented a talk on 
the use of test equipment. Plans were 

announced for a cooperative advertis- 
ing campaign to promote the better- 
ment of servicing conditions in the 
Boston area.... B. Burlingame talked 
to over 100 members of the Newark 
RSA Chapter.... RCA and Philco 
arranged for technical sessions before 
the Newark chapter.... D. C. Shaw, 
branch manager for United Motors 
Service Company, talked before a 
group of the Buffalo chapter on "What 
Follows Saturation." At another 
meeting Mr. Gerhardt of Philco dis- 
cussed the subject of "Servicing Ten 
Million Philcos." ... George Becker 
of the Multi -Arc Labs. addressed the 
Radio Service Association of Cali- 
fornia, analyzing vacuum tube manu- 
facturing problems. At another meet- 
ing Charles F. White of the Univers- 
ity of California told the boys about 
"Distortion in Diode Detection Cir- 
cuits." He also presented some inter- 
esting facts on the "new infinite im- 
pedance detector." 
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Obsolescence is the 

big problem wit 
tube checkers. The 

new YTW-1 has been 

especially designed to 

guard against early ob- 
solescence. Blanks, mounted 

with locking rings, for easy 

removal, provide for future 

tube types that may be devel- 
oped. This, together with excep- 
tional circuit switching flexibility, 
makes the YTW-1 an outstanding 
piece of equipment-the tube 

checker you must have on your 

bench. 

The YTW-1 is crammed full of 
features which servicemen will 

appreciate. Study them carefully 
-then place your order. 

TUBE CHECKER YTW-1 

Checks virtually all receiving type tubes, including 
the nine pin types. Tuning indicator tubes are 
checked by visual indication-just as if they were 
operating in a set. 
Tube checker "short" light remains "on" unless 
there is a short. This gives constant indication of 
the YTW-l's operation. 
Loads are so chosen that tubes "on their way out" 
will show up as weak or questionable, even though 
their mutual conductance may be within factory 
tolerances. This is a prime advantage of the emission 
check. 
Where tubes have internal "jumpers" it is possible 
to tell that "jumpers" are present and they are indi- 
cated on the roll chart by asterisks. 
Makes "short" tests with minimum stress on delicate 
tube elements. It is possible to directly identify the 
shorted elements. 
Like numbered pins on all sockets are connected- 
sockets for tubes developed in the future, easily 
connected. 
Roll chart is placed directly under the levers for 
easy reading and fast operation and can be readily 
remoz ed for replacement. 
The YTW-1 includes an exceptionally accurate d -c 
voltmeter. 

Save time-save money-speed service-order the YTW-1 today. For complete 
information write: General Electric Company, Electronics Park, Syracuse, N. Y. 
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Stagger -Tuned Video l -F Systems Using 6AG5, 6AU6, 6BA6, 6AK5, 
6BJ6 And 6BH6 Miniatures ... Corona Control On 5TP4 Projection Tube. 

IN MANY TV receivers stagger -tuned 
wide -band intermediate -frequency sys- 
tems utilizing miniature tubes are em- 
ployed. The 6AG5, 6AU6, 6BA6, 
6AK5, 6BJ6, and 6BH6 miniatures 
are used, in the main. 

Some receivers use the 6AK5s in 
place of the 6AG5s because they have 
slightly lower grid -to -plate and input 

by L. E. STEWART 

capacitances and provide slightly 
higher gain. The 6AK5, however, has 
a more complicated construction and, 
consequently, is more expensive to 
manufacture. The gain of the 6AG5, 

compared to that of the 6AU6 or the 
6BA6, and its lower cost compared to 
that of the 6AK5 justify a preference 
for its use in most tv receivers. The 
6AU6 is used where high average 
stage gain at reduced bandwith is 
desired. 

Types 6BJ6 and 6BH6, designed to 
operate with a heater current of 150 

Fig. 1. Schematic of a 4 -stage stagger -tuned video i -f amplifier, using 6AG5s. The chokes in this circuit have 14 turns of No. 20 enamelled wire, wound on 
I/4" diameter form 11/2" long. 
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Fig. 2. Schematic of another 4 -stage stagger -tuned video i -f amplifier using, however, 6AU6s. Values of coils and chokes identical to those in the circuit 
of Fig. 1. 

ma, are recent additions to the minia- cal mechanical arrangement of i -f am- 
ture line for use where low heater cur- plifier components. To obtain maxi - 
rent is a requisite. The gain of the mum results, these layouts must be 
6BH6 is approximately equal to that 
of the 6AU6 and the gain of the 6B J6 
is approximately equal to that of the 
6BA6. 

In Fig. 1 appears a circuit diagram 
for a video i -f system using a 6AG5 
complement, and in Fig. 2 we have a 
circuit diagram for a system using a 
6AU6 complement. Each system in- 
cludes the plate circuit of a converter 
stage and a 6AL5 video detector. Each 
stage is tuned by adjusting its induc- 
tance for resonance with the tube and 
circuit capacitances. Because tube 
capacitances vary from type to type, 
the system requires retuning to obtain 
the same band-pass characteristic for 
all tube complements. 

Gain and Band -Pass 

A tabulation of average gain -per - 
stage values for each four -tube com- 
plement is shown in Table 1 (page 
44). 

Construction of multistage video i -f 
amplifiers requires careful technique 
in design and wiring to minimize re- 
generation and interstage coupling. 
The use of miniature tubes is helpful 
because they permit a very compact 
construction. In Fig. 3 appears a typi- 

followed faithfully. Any component 
removed for repair, replacement or 

(Continued on page 44) 

Fig. 3. Mechanical arrangement and placement of components in a video i -f amplifier stage. 
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Analysis of TV Receivers Using Electrostatic -Deflection Picture Tubes and 

Magnetic -Deflection Projection -Type Picture Tubes; Motorla VT71, Belmont 

21A21 And C. E. 901 and 910 

MANY CIRCUIT INNOVATIONS have 
been incorporated in the new tv re- 
ceivers. 

In Fig. 1 appears an interesting ex- 
ample of this advanced type of design. 
Here we have the Motorola VT71, 
featuring an electrostatic picture tube, 
the horizontal scanning being at 15,750 
cps and the vertical scanning at 60 
cps. The receiver, a 14 -tube direct - 
viewing model, features an automatic 
brightness stabilizer and automatic 
gain control. The picture i -f carrier 
frequency on channels I to 6 is 26.4 
mc and on channels 7 to 13, 22.5 mc. 
The sound i -f carrier frequency on 
channels 1 to 6 is 21.9 mc and on chan- 
nels 7 to 13, 27 mc. Audio discrim- 
inator bandwith is 250 kc between 
peaks. 

The r -f unit consists of a 6AG5 r -f 
amplifier and a 7F8 dual triode, one 
section of which is the r -f oscillator 
and the other the converter. Switch- 
ing is accomplished by meäns of a 
three - wafer eight - position station - 
selector switch, providing complete 
coverage of the thirteen channels. 
Iron core coils, mounted to the switch 
wafers provide the correct impedance 
match of the antenna input to the 
6AG5 r -f amplifier and also provide 
channel selectivity. Since the input 
impedance of the r -f amplifier de- 
creases' inversely as the square of the 
frequency, this impedance becomes 
comparatively low for channels 7 to 
13. The Q of the circuit is 6 and the 
bandwith is 25 mc. Since the band- 

width is great, there is no need for 
tuning here. The coils in the input 
circuit of the 6AG5 are tuned at the 
video carrier of its channel, while the 
coils in the output circuit of the 6AG5 
are tuned at the audio carrier of the 
channel for the lower channel only. 
This provides a flat-topped input re- 
sponse of the proper bandwith. 

The i -f amplifier is a bit different 
from the conventional coupled system. 
Wide-band results are obtained with 
three stages of i -f. The converter 
plate uses a tuned transformer and 
each successive i -f amplifier utilizes 
one tuned circuit each. The trans- 
former and following plate coils are 
tuned to different frequencies to ob- 
tain adequate gain and bandwidth. 
The i -f coils are tuned as a group for 
a bandpass curve. The converter 
transformer is an overcoupled band- 
pass transformer, also covering the 
same bandwidth. To keep the i -f 
bandwidth constant for all settings of 
the gain (contrast) control, the input 
capacity of the controlled tubes must 
be maintained relatively constant. 
This is done by using unbypassed 
cathode resistors. Connecting these 
control tubes in series from B- to 
B+ + provides a simple means of pre- 
venting the disturbing of the load dis- 
tribution between the two busses. 

A contrast control varies the bias of 
the 6AG5 first and second i -f ampli- 
fiers. This is done by connecting the 
two tubes in series between B -h+ and 
B-, providing current flow through 

both tubes as a group, returning the 
grid of the second i -f amplifier to B+ 
or a fixed voltage. As the grid volt- 
age of the first i -f amplifier becomes 
more negative, the cathode potential 
of the second i -f amplifier rises pro- 
portionately, effective causing the grid 
of this tube to become more negative. 
Thus, the contrast control controls 
manually the output of these amplifier 
tubes and consequently, the output of 
the video amplifier. 

The detector is a half -wave rectifier, 
using a germanium crystal (1N34), 
which also acts as converter providing 
the difference frequency between the 
video i -f and the audio i -f (it produces 
a 4.5 mc f -m audio signal). 

A pair of 230-microhenry coils and 
a 15-mmfd capacitor are used as a low- 
pass filter in the crystal circuit to filter 
out i -f harmonics. This unit is com- 
pletely shielded to prevent regenera- 
tion. A .1-mfd capacitor and 1-meg- 
ohm resistor in the input grid circuit 
of the video amplifier tube, 6AU6, 
provide a small biasing voltage for the 
video amplifier and prevent contact 
potential of the video amplifier from 
biasing off the crystal and causing a 
loss of sensitivity on weak signals. 

In the video amplifier, the 6AU6 
also acts as a noise limiter. The out- 
put of the second detector is in a neg- 
ative direction and noise peaks drive 
the 6AU6 beyond cutoff, thus being 
clipped. The video output is taken 
through a filter network consisting of 
a 350-microhenry coils and 39,000- 
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ohm resistor, and fed to the cathode of 
the picture tube; feeding the cathode 
is equivalent to feeding the grid due to 
the high picture -tube plate resistance. 
It is necessary to feed the picture tube 
this way, because the output of the 
video amplifier is positive. This filter 
tends to provide uniform gain of the 
stage at the higher frequencies. 

The a -c brightness stabilization sys- 
tem in this Motorola model is quite 
unique. Self -bias is developed on the 
picture tube by the beam current flow- 
ing through an 8.2-megohm resistor. 
The total picture tube cathode current 
develops a bias voltage across this re- 
sistor which automatically sets the cor- 
rect picture tube bias for line voltage 
and high voltage variations. The bias 
is also independent of picture contrast. 
The video signal is coupled capaci- 
tively to the cathode of the picture 
tube through a .05-mfd capacitor. 
Thus, the instantaneous average po- 
tential developed on the tube varies 
about the average value of the picture 
signal. 

The second audio i -f frequency (4.5 
mc) is obtained from the second de- 
tector which acts as a converter for 
the video (26.4 mc) and audio (21.9 
mc) i -f frequencies. This signal is 
amplified by the video amplifier and 
removed from the video plate through 
2-mmfd and 70-mmfd capacitors and 
an adjustable iron -core input grid coil, 
which acts as a bandpass filter. The 
variable coil is used to peak the filter 
to 4.5 mc. A 5,000-mmfd capacitor 
shunted across a 220,000 -ohm resistor 
provide grid leak bias for the limiting 
amplifier tube, a 6AU6. This tube 
also provides amplification of the .1.5 - 

mc audio i -f. 

Clippers 

The triode sections of a 12SN7 are 
used as a first and second clipper in 
this Motorola receiver. These circuits 
serve to separate the horizontal and 
vertical synchronizing pulses from the 
video signal, applying them to the 
horizontal and vertical sweep oscil- 
lators. The purpose of the synchro- 
nizing pulses is to properly trigger the 
oscillators at the correct moment and 
keep the receiver scanning in synchro- 
nism with the transmitter. The initial 
sync separation takes place in this 
clipper section. The video signal is 
taken from the output of the video am- 
plifier and fed through a 10,000 -ohm 
resistor and .05-mfd capacitor to the 
grid of the first clipper. With no sig- 

(Continued on page 36) 
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nal applied, the tube has zero bias. 
With the signal applied the positive 
polarity sync pulse voltage causes the 
grid to become positive and draw grid 
current. This charges the .05-mfd 
coupling capacitor negatively causing 
a steady bias voltage to develop across 
a 100,000 -ohm resistor, which is con- 
nected to the agc circuit and the con- 
trast control, which has a value of 2 
megohms. The biasing voltage devel- 
oped in this manner prevents plate cur- 
rent from flowing except on the posi- 
tive synchronizing pulses. An ampli- 
fied current, controlled by these pulses, 
develops in turn, sync pulses across a 
pair of load resistors, which have a 
value of 470,000 ohms and 6,800 ohms. 
This output is then applied to the grid 
of another triode section of the 12SN7 
where clipping of the outward peaks is 
accomplished, resulting in double clip- 
ping for better syncing of the picture, 
even under adverse signal conditions. 
The second clipper grid resistor, the 
6,800 -ohm unit, is of a low value so as 
to maintain wide -band response of the 
sync pulses at this point. Zero bias is 
used so that the pulses always go nega- 
tive beyond cutoff for clipping the 
irregular envelope and noise peaks. 

The high voltage power supply is 
also quite unusual employing a sepa- 
rate high -voltage oscillator, 25L6GT, 
connected as a triode, which generates 
a frequency of approximately 140 kc. 
The r -f plate voltage is stepped up to 
a peak voltage of over slightly 6,000 
through an auto transformer. The 
primary is roughly tuned to the nat- 
ural frequency of the high -Q secon- 
dary. The 6,000 peak volts appearing 
on the secondary coil are applied to the 
plate of the high -voltage rectifier tube, 
1$3GT/8016. Current drain is ap- 
proximately 350 microamperes. Due 
to peak rectification, the d -c output of 
the rectifier remains close to peak 
plate voltage. A .005-mfd capacitor 
maintains the plate voltage substan- 
tially constant for low -frequency load 
variations. Feedback to the oscillator 
grid is obtained by a capacitive cou- 
pling device consisting of a coil spring 
mounted around the rectifier tube en- 
velope. 

In the voltage divider network, two 
2-megohm potentiometers pr o v i de 
beam centering adjustment while an 
additional 2.5-megohm potentiometer 
is employed for focusing. The second 
anode voltage for the picture tube is 
taken from the common center taps of 
the centering controls. 

The low -voltage power supply pro - 
v ides filament and plate voltage for all 

Fig. 3. GE 901 and 910 tv receiver using a mag- 
netic -deflection projection -type picture tube, the- 

STP4. 
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of the circuits, except the high -voltage 
system. The filament string is a series - 
parallel circuit arranged to serve the 
.3 -ampere tubes and the .6 ampere re- 
quired for the picture tube. Filament 
of the ratio detector and audio ampli- 
fier (6S8GT) is placed in series with 
the picture -tube filament next to B- to 
reduce the audio hum. Since it is a 
.3 -ampere tube it was necessary to 
place a 22 -ohm resistor in parallel with 
the filament of the 6S8GT. 

Plate supply is a voltage -doubler 
system using selenium rectifiers. 

Belmont 21A21 

In Fig. 2 appears another electro- 
static -deflection tube tv model, one of 
the earlier types, using a 7GP4 picture 
tube. In this model, a 6AK5 is used 
in the r -f amplifier, with a higher - 
than -normal bias to reduce the input 
loading on the high -band coils. A 
2,200 -ohm resistor is used to damp the 
low -band coil. 

The gain of the r -f amplifier is con- 
trolled by an avc voltage developed by 
the video -detector current. 

The antenna is transformer coupled 
to the input of the r -f amplifier and is 
connected to a balanced coupling coil 
to provide a substantially constant in- 
put impedance of 300 ohms to the an- 
tenna throughout each band. 

Inductance of the coils is varied by 
means of slugs. On the high band, the 
shunt capacitance (the inter -electrode 
capacitance of the tube) is large with 
respect to the coil. To increase the 
size of the coil and maintain the same 
effective reactance, a trimmer is con- 
nected in series with the coil. 

The converter also uses a 6AK5 
biased by cathode bias (680 -ohm re- 
sistor shunted by a 150-mmfd capaci- 
tor). The oscillator voltage appear- 
ing on the grid causes rectification 
and charges the grid resistor and ca- 
pacitor combination, a 1-megohm unit 
and a 4-mmfd capacitor. 

The output of the r -f amplifier is 
coupled to the converter through a 
single tuned plate load 6 -mc wide. The 
converter grid is coupled to the oscil- 
lator by the 4-mmfd capacitor. 

The converter i -f transformer is 
double -tuned to a center frequency of 
25.25 me and over -coupled to provide 
a bandwidth of 3.5 nic. 

In the oscillator we have a 6C4 con- 
nected as a modified Colpitts using the 
cathode -to -grid and cathode -to -plate 
inter -electrode capacities to maintain 
oscillation. The oscillator is tuned 
26.5 me above the picture carrier. 

In the video assembly are the first 
and second i -f amplifier and picture - 

(Continued on page 52) 
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Tips On Soldering 
Types of Solder and Flux to Use ... Preparing Iron ... Applying Flux .. . 

Pretinning Aluminum Surfaces ... Applying Heat and Solder Properly .. . 

Retinning Surfaces ... Rules for Caring of Iron 

WHILE SOLDERING is a relatively 
simple procedure, there are some rules 
which should be followed if the solder- 
ing is to be successful and the joint 
soldered a sound one. These rules are 
simple. 

What Is Soldering? 

Soldering is the joining together of 
two metallic materials by means of a 
third material, solder. This bond is 
made possible by raising the temper- 
ature of the materials to be joined to 
the melting point of the solder. In join- 
ing these materials, the solder goes 
through four stages: It melts, wets 
and flows, is drawn into the joint by 
capillary attraction, and it cools and 
solidifies. 

Equipment 

Soldering Iron: The wattage of the 
soldering iron required for a'given job 
depends on the material to be soldered, 
speed of soldering required, type of 
solder used and the relative efficiency 
of the iron selected. For instance, a 
copper part of a given size and weight 
will require more heat to be soldered 
than a comparable steel part because 
it conducts heat much faster. The best 
method of choosing the proper irons in 
the case of high speed continuous 
soldering is by test on the work to be 
soldered. 

Solder: Solder is composed of tin 
and lead in various percentages. The 
solders most commonly used are 40-60, 

Figs. la and b (top) and 2a and b (bottom). 
How to add strength to soldered joint by se- 
curing it to a terminal is illustrated in la and 
b. In 2a and b are shown methods of joining 

wire to gain support in a soldered joint. 

( o ) 

) 

Li r.,,. 

-_ Li. 

by R. W. KISE 
Industrial Heating Division 
General Electric Company 

50-50, and 60-40, the first percentage 
figure indicating the tin content. 

The 40-60 and 50-50 solders are 
good general purpose solders, while 

Fig. 3. Flux should never be added to the tip 
of the iron but to the part to be soldered. 

Fig. 4. Applying separate liquid or paste flux 
with a paddle or brush. 

the 60-40 solder is best on high speed 
continuous soldering and, because it is 
free -flowing at lower temperatures, is 

best for the amateur. 
Flux: The purpose of a flux is to 

remove oxide films that are always 
present, and to prevent further oxida- 
tion during the heating of the joint. 
Flux is no substitute for proper pre- 
liminary cleaning where grease, paint, 
dirt, rust, or heavy oxides are present. 
Proper selection of the flux depends 
upon the material to be soldered ; see 
Table 1. 

Rosin flux is non -corrosive and 
should be used when soldering elec- 
trical connections and where corrosive 
residue cannot be removed by cleaning. 
Rosin should also be used when solder- 
ing near insulation or on pretinned 
surfaces. 

In all other cases where the joint 
can be thoroughly cleaned of corrosive 
residue after soldering, acid or active 
flux can be used. This particular flux 
should be kept away from insulated 
wire or similar materials, however, 
since the insulating properties would 
be destroyed by the acid or acid fumes. 

Flux is available (a) incorporated 
as a core, or ir. grooves, in wire solder, 
called flux core solder, or (b) in the 
form of paste, liquid, or powder for 
separate application. 

Mechanical Strength 

Solder should not be depended on 
alone for strength, whenever it is pos- 
sible to support the joint by mechan- 
ical means. For example, it is often 

Fig. 5. Applying iron to joint to secure maxi- 
mum heat on surface to be soldered. 

Flot foce of tip against 
metal for better neat 

conductivity 

Soldering -iron 
tip 

Film of solder 

Solder 
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Base Material or 
Applied Finish 

ÿS Y 

cc, arÿ i\ ur," 

Hot tin dip Yes 
Hot solder dip Yes 
Electro tin 0.0005" Yes 
Electro tin 0.0002" 1 
Silver plate 2 
Cadmium plate 
Nickel plate 
Galvanized steel 
Copper 
Brass 
Phosphor -bronze 

3 
No 
No 

4 
4 
4 

Beryllium -copper No 
Aluminum -bronze No 
Silicon -bronze No 
Zinc and zinc plaste No 
Monel No 
Nichrome No 
Steel No 
Stainless steel No 

Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
3 Yes 

Fair Yes 
No 6 
Yes Yes 
Yes Yes 
Yes Yes 
Fair Yes 
No 5 
Yes Yes 
No 6 
Fair Yes 
No Yes 
No Yes 
No 7 

1. Parts finished with 0.0002 in. 
electro -tin plate should be soldered 
within a short time. Otherwise, dif- 
ficulty may be encountered. This 
thin coating can be preserved if 
treated in hot palm oil or its 
equivalent. 

2. Electro -silver-plated parts are read- 
ily soldered with rosin if the 
plated parts are soldered within a 
reasonable length of time after 
plating. Parts carried in stock over 
long periods may corrode or tarnish 
sufficiently to prevent rosin flux 
from being effective. 

3. Cadmium plate over brass, bronze, 
or copper soldera well with rosin - 
aniline or zinc -chloride fluxes. 
Cadmium plate over steel is not 
readily soldered with rosin flux. 
However, if the steel is given a 
pre -plate of copper before cad- 
mium plating, then rosin is a very 
effective flux. 

4. Copper -brass, and phosphor -bronze 
can be soldered with rosin flux if 
they are mechanically or chemically 
cleaned prior to soldering. If these 
alloys have tarnished slightly, rosin 
flux will not produce good solder- 
ing. Chemically cleaned copper, 
brass, and phosphor -bronze can be 
protected and preserved with a 
"water -dip" lacquer coating, which 
does not impair subsequent solder- 
ing. 

5. Aluminum -bronze is not readily 
soldered unless it has been specially 
cleaned. Kolene cleaning salts are 
effective. 

6. A zinc -chloride flux containing free 
hydrochloric acid should be used on 
zinc, zinc -plated parts, or gal- 
vanized steel. 

7. Stainless steel can be soldered with 
zinc chloride if it is chemically 
cleaned, but there are proprietary 
stainless -steel fluxes, formulated 
for stainless steel, which are more 
active than common zinc chloride. 

Table 1. Fluxes which can be used on different 
base materials or finishes. 

possible to add mechanical strength to 
the work by securing it to the terminal 
with a few turns of the wire; Figs. la 
and lb. In joining wire, the wire 
should be twisted together for greater 
strength ; Figs. 2a and 2b. Where 
facilities are available, spot welding is 
recommended as a means of obtaining 
mechanical strength on such items as 

(Continued on page 53) 

From an article which appeared in Mill and 
Factory. 

FOR QUICKER SALES AND PROFITS 

(5.+4e. SPee 
Webster -Chicago 

RECORD CHANGERS 
The Choice of Music Lovers 

$4250 LIST 
:lightly higher West of Rockies 

MODEL 156 with 
Automatic Stop 

Model 156 embodies the most advanced features of record 
changer design -a vastly improved pick-up arm that accom- 
modates a cartridge of low needle pressure = automatic shut- 
off-simpler, faster, more positive changer action. 
Model 156-27 supplied u i th G. E. variable reluctance pickup,$4450 

$3375 LIST 
Slightly higher West of Rockies 

MODEL 50 
for Small Radio - 

Phonograph Combinations 

Compactly designed for use with smaLer radio -phonograph 
combinations. Precision -built for trouble -free operation. Base 
dimensions: 12 x 12''' in. Vertical space requirements: 6% in. 
above, 2i- in. below top of mounting board. 

Made by the Mokers of WEBSTER-CHICAGO 

Wire Recorders and Nylon Phonograph Needles 

WE BSTE R CH ICAGO 
5610 BLOOMINGDALE AVENUE CHICAGO 39, ILLINOIS 
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12" TELEVISION KITS- 
Standard and DeLuxe Models 

12" KIT (Table Modal) 

Picture Size 11/2 Times LARGER 
than with 10" Tube! 

A big 75 square inch picture 
Sharp, steady picture achieved with advanced 
Transvision television circuit. Picture has 
remarkable brightness even in lighted room 
(no darkening of room is required). IDEAL 
FOR HOME or COMMERCIAL INSTAL- 
LATIONS. 
12" TRANSVISION TELEVISION KIT 
Standard Model LIST $289.00 
12" TRANSVISION TELEVISION KIT 
DeLuxe Model with Superb Built-in F.M. 
RADIO. Tops in value LIST $359.00 
FM RADIO CONVERSION UNITS: 
All Transvision 12" STANDARD Television 
Kits can now be had equipped with superb 
FM Radio at the following small additional 
charges: 
For 12" KITS ALREADY ASSEMBLED, 
FM Conversion Unit LIST $12.50 
For new 12" KITS (non -assembled), FM 
Conversion Unit . ..LIST $7.95 

ENLARGING LENS (15") 

ENLARGES 

and 

CLARIFIES 

the 

PICTURE 
I5" Picture Enlarging Lens 

Optically 
Ground 

and Polished 

Engineered by Transvision, this new plastic 
lens does two things-it enlarges and clari- 
fies the picture. Has mide angle of vision. 
When placed about 1" from 12" or 10" tube, 
this lens almost doubles the picture area; 
when placed further away, it increases the 
enlargement still more. Optically ground 
and polished; 50% greater light transmission 
than equivalent glass lens; 1/3 weight of 
glass lens of similar magnification power. 
Equipped with adapter for installation on 
cabinets. 

List 
15" lens (125 sq. in. picture)... .$36.95 
12" lens ( 75 sq. in. picture).... 25.95 
10" lens ( 52 sq. in. picture).... 19.95 
All prices fair traded. . . All prices 5% higher 
west of the Mississippi River. 
Sea your local distributor, or for further Information 

write to: 

TRANSVISION, INCaDEST' 
385 North Ave. New Rochelle, N. Y. 

TV Installation Methods 
(Continued from page 19) 

antenna must be high and in the clear. 
Incidentally, it has been found that in 
city areas the signals often seem to be 
in layers and an increase in signal 
strength is often encountered when 
antenna is lowered. This condition is 
attributed to a shift ,in the vertical 
angle directivity of the antenna as its 
wavelength above a ground is changed. 

In city areas and noisy locations the 
best antenna position can only be found 
by searching for it. This is particular- 
ly the case when optimum perform- 
ance is desired on a number of sta- 
tions. To assist in this task it is wise 
to set up a phone link between roof 
and test receiver at tentative receiver 
location in the house. The antenna 
is shifted to various positions and 
performance checked 'as to signal 
strength, noise and reflections. When 
an optimum point is found, antenna is 
securely clamped in that position. 

The antenna installation should be 
neat, present as little an eyesore as 
possible, and must be made without 
damage to customer's property. 

Receiver Installation 

The actual antenna installation and 
orientation, made with the assistance 
of a test receiver, permits a thorough 
check of antenna performance. While 
the actual antenna installation is being 
made the customer's receiver is possi- 
bly under test at the shop on its eight - 
hour continuous run. If any compo- 
nent in the receiver is on the border- 
line it is likely to go out on this sus- 
tained run. In addition the receiver 
can be tuned, if necessary, and ad- 
justed for peak performance before it 
reaches the customer's house. 

A shop -tested receiver, carefully 

conveyed to the consumer's home will 
provide peak performance as soon as 
receiver is turned on. 

Receiver Positioning and Customer 
Instructions 

The customer's cooperation must be 
obtained in choosing a position for the 
receiver. The receiver should be posi- 
tioned at some point which does not 
require shifting of furniture whenever 
the set is to be used. It is preferable 
to have the equipment away from in- 
tense lighting at night and away from 
bright sunlight for daytime viewing. 

Operating procedure should be ex- 
plained carefully. This, is extremely 
important for a thorough understand- 
ing of tuning will provide optimum 
results for the set owner and free the 
Service Man from unnecessary call - 

backs for minor adjustments. The 
Service Man should observe and guide 
the customer as he goes through tuning 
procedures. Concise written instruc- 
tions can be prepared and left with 
customer to augment verbal instruc- 
tions. 

Effectiveness of Plan 

The foregoing procedures present a 
direct approach to tv installation. 
They do not require any increase in 
man-hours and most definitely cut 
down return calls and installation un- 
certainties. 

The customer's house is not used 
for receiver assembly and there is no 
collection of debris to be carted away. 
Actually, at the instant the customer's 
receiver is turned on he will see a 
clean picture, which is likely to re- 
main so for a considerable period of 
time. 

THE "SWEETEST" NUT DRIVER YOU EVER USED! . XCELITE,S,yoer. a l ss. 
Yes, "sweet" in looks, feel, balance and `\ 
quality workmanship. It's a genuine XCELITE 
with new, larger, better gripping handle. Precision -formed blades of top grade tool 
steel, double heat-treated-polished or chrome -plated. In the sizes you use. Ask your dealer for XCEL-TE! * Originators-not Imitators 

PARK METALWARE CO., INC. 

Zohi 
Dept. V - Orchard Park, New York 

PREFERRED BY EXPERTS 
"FIRST TO USE PLASTIC FOR SCREWDRIVER HANDLES 
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TV Interference 
(Continued from page 21) 

far as possible from the tv set in the 
neighboring apartment or home. 

Serious Problem 

This is a serious problem and re- 
quires immediate attention by industry. 
Mr. and Mrs. Public will become 
mighty disillusioned when they find 
that their tv receivers will prompt 
complaints from their neighbors be- 
cause of the interference generated by 
their tv receiver. When regular tv 
shows are transmitted for the daytime 
audience and the tv receiver in an 
apartment house begins interfering 
with a -m reception, and the Service 
Man reports tl}at the beeps in the a -m 
set are being caused by "tv receiver 
interference from the woman on the 
third floor," quite a bit of explaining 
will be required. When apartment 
houses are equipped with amplified 
a -m master antenna systems, the 
higher level a -m signals fed into the 
receivers may mask the level of the 
sweep -circuit interference. 

General Problems 

Some of the recently -released low 
priced tv receivers have compromised 
their circuits so much that the follow- 
ing defects can be expected. 

(A) - Poor image rejection re- 
sponse which shows up badly when the 
tv receiver is connected to a master 
antenna system where the f -m signals 
are at a high amplified level. A by- 
pass filter at the tv receiver antenna 
input terminals does much to eliminate 
this interference. 

(B) -Unregulated power supplies 
that throw hold circuits out of adjust- 
ment. This condition arises where 
the line voltage may vary 5 volts or 
more with the load of receivers, tv sets 
and electrical apparatus. A regulator' 
on the main line supply to the tv re- 
ceiver will keep the voltage steady. 
Most shops were never wired to an- 
ticipate the load of simultaneous oper- 
ation of many tv receivers in addition 
to other equipment. 

These new problems supplement the 
interference signals from prewar dia- 
thermy x-ray, ultra-violet and neuro- 
surgical equipment which flagrantly 
violates the FCC regulations (over a 
dozen Eastern companies lease prewar 
diathermy equipment). 

'Sola type. 

As great an achievement 

as Television itself ! 

TELEVISION ALIGNMENT GENERATOR 

Get all 
these 

Features 

A brand new idea in 
Radio Test Equipment 

Feint 5 OTHER 

for the Service Man who hopes to do any OUTSTANDING 
Television Servicing. The eight features list- 
ed above give you some idea of the job it will do. 
but that's not all. There are 5 other outstanding 
features so revolutionary, so necessary for profitable 
Television servicing that we will not disclose them until a 
substantial number of instruments are ready for distribution. 
We are now in production on this outstanding addition to the famous 
HICKOK line. Price $159.00. Write for further information today. 

1. Directly calibrated in frequency-range from 10 
megacycles to 250 megacycles. 

2. Sweep width completely variable from 0-15 
megacycles. 

3. Crystal Controlled. 
4. Accurate attenuation in five ktages-calibrated 

directly in output ratios. 
5. Plenty of voltage output. 
6. High degree of accuracy. 
7. Coaxial cable-to give minimum standing wave 

ratio in output line. 
8. Phasing Control. 

This new Generator, de- 
signed and built with the cus- 
tomary HICKOK skill is a "must" 

THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10521 DUPONT AVENUE CLEVELAND 8, OHIO 
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"TOPS" 
IN TELEVISION 

*What performance! That's what set - 
owners say about their TACO Television 
and FM antennas. *H -type with re- 
flector (A) covers two television bands 
plus FM bands. Frequency response flat 
within 3 db. Single H -type adequate 
within 15-20 miles of typical television 
transmitter; beyond, with reflector. 
*Latest Type stacked folded dipole (B) 
intended for subnormal signal areas. 
Stepped -up gain. Highest signal-to-noise 
ratio. Makes television and FM feasible 
in otherwise hopeless locations. *And 
very important, TACO antennas are ex- 
ceptionally rugged. 

State your reception requirements. Your 
jobber will provide the correct TACO 
antenna - for television, FM, AM or 
short-wave. Latest catalog on request. 

TECHNICAL APPLIANCE 
SHERBURNE 

N. Y. 

Pb Radio and 
Electronic Equipment , 

In Canada: STROMBERG-CARLSON CO., Ltd. 
TORONTO 4, CANADA 

Speaker Conversion 
(Continued from page 24) 

sortment of trumpets' using different 
'river units and the sound levels of 
oudspeakers with built-in driver units. 
Particular attention should be paid to 
the subscript notes, since they are the 
key to the relationship of power input, 
sound level and area of distribution. 
Knowing the dispersion angle of a 
given speaker and the distance it is to 
cover, it becomes relatively simple to 
determine the approximate area of the 
arc of sound distribution for any pre- 
determined sound level. 

The average noise levels existing in 
typical industrial plants are shown in 
table II. Numerous measurements 
were made in a number of similar in- 
dustrial establishments with the same 
sound level measuring instrument em- 
ployed in obtaining the sound levels in 
table I and the results averaged. Voice 
and signals were then transmitted over 
an amplified system at a volume level 
sufficient to assure consistent perform- 
ance. Another series of measurements 
were made and the results again aver- 
aged. From these tests it was deter- 
mined that a loudspeaker level approx- 
imately 10 db higher than the ambient 
noise level was necessary to satisfac- 
torily override the existing noise. 
Similar measurements were then made 
with program material which included 
incidental music. A loudspeaker level 
approximately 16 -db higher than the 
noise level was found to be satisfactory. 
Correlating the information in tables 
I and II, it became possible to approx- 
imate the amount of power required 
for a given speaker to deliver a pre- 
determined sound level at a given dis- 
tance. 

In Fig. 1 appears an illustration of 
conversion efficiency obtainable in a 

'University. 

Efficiency 

APPROX. AREA COVERED - 
400 SO. FT., WITH I I/4 
WATT INPUT 

Fig. 1. Conversion efficiency obtainable in a 
typical installation, using a 12 -watt paging and 
talkback-type speaker. In a machine shop, a 
reflex loudspeaker trumpet with a 25 -watt unit 
can cover 1,500 square feet with a 5 -watt input. 
A 3 -watt paging and talkback speaker can be. 
used in a department store to provide 1,600 

square feet coverage with 1 -watt input. 

typical installation. The sound distri- 
bution area served by a specific type 
of loudspeaker must take into con - 

Industry DB Level 
Boiler Factory 105 
Riveting 95 
Factory (Noisy). 90 
Machine Shop (Average) 85 
Screw Machine 85 
Punch Press 80 
Printing Press 80 
Restaurant (Noisy) 80 
Factory (Average) 75 
Assembly Plant 70 
Shipping and Receiving 70 
Stenographic Room 65 
Department Store 65 
Restaurant (Average). 60 
Stockroom 60 
Garage 55 
Office (Average) 50 
Storage Warehouse 50 
Quiet Office 40 

Table II. Noise levels for typical industries. 

SPEAKERS 
YOUR JOBBER CAN SUPPLY YOU! 
Permoflux quality and dependability-the same as supplied 
to the major set manufacturers-is your assurance of com- 
plete customer satisfaction. You'll find Permoflux Speakers 
easy to install and readily available in both PM and Electro- 
dynamic types. You'll find too, that it pays to give your cus- 
tomers "tops in tone" with a Permoflux Replacement Speaker. 

TWO COMPLETE 

FACTORIES TO SERVE YOU PERM. FLUX 
WRITE FOR 

FREE BULLETIN 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 

PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILLINOIS 

236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA 
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sideration the ambient noise level of 
the particular industry. Of course, con- 
sideration must be given to the likeli- 
hood of increased noise due to future 
changes in physical layout, addition of 
factory machinery, etc. Obstructions and 
presence of sound absorbing material 
will also materially affect sound dis- 
tribution. Sufficient reserve power must 
be incorporated in the amplifier to 
provide for any such emergency. 

Units of Area 

Although the foregoing technique is 
universally applicable, no installation 
is a law unto itself and slight varia- 
tions may be called for under certain 
conditions. The sole criteria of a suc- 
cessful system is ease of hearing and 
this can only. be accomplished by pro- 
viding an even and adequate sound 
level. Working in terms of units of 
area rather than the over-all area will 
accomplish this aim. 

'Scope Patterns 

(Continued from page 23) 

mind. What the 'scope is showing is 
the voltage sum of two sine waves. 

Both waves have started off by in- 
creasing in amplitude. However, the 
harmonic has started to reverse its 
polarity after following the path of the 
slower fundamental half way. Thus, 
we have two voltages, one rising, the 
other falling.. When the fundamental 
reached its peak, the harmonic was 
reaching its peak but in the opposite 
direction. The result was a dip where 
we should have had a peak. Fig. 12a 
shows the two voltages in phase. In 
Fig. 12b, the phase has shifted and the 
dip appears along the sine curve of 
the fundamental. 

System Used 

All of the foregoing patterns were 
created artificially with a setup shown 
in Fig. 13. It is suggested that the 
'scope user set up the same layout and 
experiment with various combinations 
of frequency, using 60 cycles as the 
base. For example, 3rd, 4th and 5th 
harmonics may be created, as well as 
other intermodulation effects. In this 
manner, complex waveforms may be 
recognized and analyzed where en- 
countered. 

PLACE IT RIGHT ON TOP OF YOUR OSCILLOGRAPHE 

DU MONT TYPE 264A 

RAN mra.cKIM 

d 9 

>tlfltIN¡/jXdi 
m r 

r 

for peak -to -peak voltage measurements 
a d caiiimatiaet ai any oscillograph! 

HERE'S HOW... 

Typical complex signal: 
peak -to -peak voltages un- 
known. 

Adjust amplitude of this calibrating sig- 
nal to match any desired peak of unknown 
signal. Read voltage from dial Betting of 
calibrator. (Note that Type 264-A. un- 
like other instruments. measures the 
amplitude of any individual peak. 

* This handy, new Du Mont instrument is 
yours, practically for the asking. Just ask our 
jobber to show it to you-how it works, and 
what it can do for you, the radio serviceman. 
Remember, you can use it with any oscillo - 
graph! You can measure the amplitude of 

any part of a complex signal, or calibrate 
your oscillograph, and there is no lead - 
switching whatsoever! 

ASK YOUR JOBBER TODAY FOR THIS 

LOW-PRICED CONVENIENT INSTRUMENT! 

HIGHLIGHTS... 
Independent of line -voltage 
variations. 

Direct -reading. 

Convenient to use. 

Low-priced. 

Small and compact. 

Range: 0-0.1; 0-1.0; 0-10; 
0-100 volts. 

Accuracy: plus/minus 5% 
of full scale on each range, 
with variations in line volt- 
age as great as plus/minus 
10%. - 

Input Impedance: 20 uuf 
(signal connected through 
calibrator). 

Fuse: t/Z amp.; 115 volts, 50- 
60 cps., 20 watts. 

Size: 41/2 x 8" x 53/4". 
Weight: 5 lbs. 

ALLEN B. DU MONT 
LABORATORIES, Inc. 

Passaic New Jersey 
Cable Address: Albeedu, Passaic, N. J., U S. A. 
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Ételle 
COMPOSITION RESISTORS 
You never have to guess about the resist- 

' ance and wattage of any Little Devil resistor. 
Every unit is not only color -coded but indi- 
vidually marked for quick, positive identifi- 
cation. Millions used in critical war equip- 
ment.. Standard RMA values from 10 ohms 
to 22 megohms, in 14, 1, and 2 -watt sizes. 
Tol. ± 10%. Also ± 5% in ', i and ] -watt sizes. 

Available Only Through OHMITE Distributors 
Ohmite Manufacturing Co. 

4878 Flournoy St., Chicago 44, 111. 

HMIITLE 

Tube News 
(Continued from page 31) 

study, must be put back in its original 
position. 

The grid -No. 2 (screen) bypass ca- 
pacitors used in the Fig. 3 amplifier 
are of the ceramic button type and are 
mounted as close as possible to the 
tube base pins. Heater chokes are em- 
ployed to prevent.undesir ble coupling 
between stages. The unned type of 
choke which serves to decouple each 
stage from the common supply impe- 
dance is generally satisfactory. In ex- 
treme cases, however, it may be neces- 
sary to use tuned parallel circuits res- 
onating at the i -f frequency in place 
of the chokes. Resistance -capacitance 
filters are included in each plate cir- 
cuit to prevent coupling through the 
common B+ line. Although the am- 
plifier will work satisfactorily with 
certain of these decoupling circuits 
omitted, such practice is not recom- 
mended because the arrangement of 
the leads become more critical. 

It is important to use mechanical 
arrangements which afford short leads 
so that wiring capacitances may be 
kept to a minimum value. The con- 
trol -grid and plate circuit leads must 
not be dressed against the chassis but 
should be spaced away from it so as to 
minimize capacitance to ground. 

A typical i -f transformer used in 
these amplifiers is shown in Fig. 4. 
They are usually shielded, although 
satisfactory results may be obtained 
without the use of individual shields 
because no two circuits are tuned to 
the same frequency. Removing the 
shields, however, may seriously affect 
the ease of circuit adjustment because 
regeneration may occur before the cir- 
cuits are properly aligned. 

Rejection traps of the absorption 
type are somewhat critical with re- 
spect to coupling and, therefore, ad - 

Type Employed 
in Four -Tube Over-all 
Complements Gain' 

6AK5 
6AG5 
6AU6 
6BA6 
6B J6 

6BH6 

10,000 
6,500 
3,000 
1,280 

Not measured 
Not measured 

Effective 
Average 

Stage Gain 
10.0 
9.0 
7.5 
6.0 

Table 1. Average gain -per -stage values for 
4 -tube setups shown in Figs. 1 and 2, 

and similar systems. 

1Over-all video i -f gain was, in this instance, 
considered as the amount of d -c voltage deve- 
loped by the video detector per a -c (rms) volt 
applied to the grid of the first i -f stage. Over- 
all gain data were obtained by applying a 23.5 - 
mc signal to the control grid of the first i -f 
stage. Mixer gain therefore, was not included 
as part of the video i -f gain. The band-pass 
characteristics of the system were obtained by 
placing a 6BA6 in the mixer position and ap- 
plying the i -f signal to its control grid. 

%aall ewe, ow« 
PRIVATE 

- Telephoner System 
With these self-contained 
magneto ringing phones. 

Price, complete 

with handset and battery 

$122,5" E.O.B. DAYTON, 0. 

No external power required. Operates on a stand- 
ard radio C" battery. Easy to install - requires 
only two wires or one wire and ground. Two or 
more units can be used on the same line. 

You'll fled them useful on the farm, on construc- 
tion projects, in the factory, on broadcast remotes, 
in your business and wherever you need communi- 
cation. Good up to 50 miles. 

These telephones are not toys. They are Army 
surplus -slightly used, checked and inspected. Guar- 
anteed to be in excellent condition. Dimensions: 
54 84"x 91". Shipping weight 18 lb. 

SEND CHECK OR MONEY ORDER. 

Stock No. 

B-588 N 

STANDARD RADIO N ELECTRONIC PRODUCTS CO. its 5. ,,sOn fr "teen r.0e10. 

FREE! Send for it NOW! 

AWED'S 

NEW CATALOG 

Everything in 
. Radio 
for Everyone 

in Radio 

Radiomen! Here's the new 172 -page ALLIED 
Buying Guide that brings you everything you 
need in radio and electronic equipment! Here's 
the newest and best in test instruments, sound 
systems and P. A. equipment, thousands of 
parts, tubes, tools, books-the world's largest 
stocks, at lowest money -saving prices, ready 
for instant, expert shipment. Send for your 
FREE copy of the new ALLIED Catalog-today! 

ALLIED RADIO CORP., Dept. 19-C-8 
833 W. Jackson Blvd., Chicago 7, 111. 

Send FREE New ALLIED Catalog 

Name 

Address 

ALLIED RADIO 
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Fig. 4. Mechanical details of the if transformer 
used in stagger -tuned systems. 

justment of the spacing between the 
coils may be required. The traps re- 
flect a low impedance at their par- 
allel -resonant frequency, thereby pro- 
viding attenuation. At a slightly 
lower frequency, the traps introduce a 
high impedance effecting a slight rise 
in the response curve. The cathode 
rejection traps are tuned to attenuate 
this response. The coil in the cathode 
circuit of the fourth i -f stage must be 
in series resonance with the stray 
cathode -to -ground capacitance at a 
frequency approximately equal to the 
resonant frequency of the adjustable 
iron -core plate coil of this tube. If 
the coil and capacitance are not in res- 
onance, a loss in stage gain will result 
because of the degenerative effect of 
the inductive reactance in the cathode 
circuit. 

Alignment Procedure 

In aligning the i -f system, a fixed - 
frequency signal generator is used and 
a theoretical alignment frequency is 

applied to the grid of each stage start- 
ing at the last i -f stage and working 
back to the converter grid. A low - 
capacitance high -frequency voltmeter 
is connected to the plate circuit of the 
stage being aligned and the tuned cir- 
cuit adjusted for maximum output. 
After each circuit has been tuned to 
the theoretical alignment frequency, a 
sweep generator may be used to check 
the over-all response. Only slight ad- 
ditional adjustment of the i -f coils 
should be needed to provide proper 
response. 

5TP4a TV Tube Corona Control 

A HIGH -VOLTAGE SYSTEM may be sub- 
ject to corona, especially when the 
humidity is high, unless suitable pre- 
cautions are taken. Corona, which is 

SEVENTY TYPES NOW AVAILABLE 

Utah's new 
Factory in 
Huntington 

MODEL 

5E6945 

EM and PM REPLACEMENT SPEAKERS 
H ERE AT LAST is a complete line of electrodynamic 

and Alnico 5 speakers to fill every replacement need. In- 
spect them! Try them! Utah Speakers are rugged in design, 
made with precision and care to give better performance, 
longer. Ask for them today at your jobber's. 

RADIO PRODUCTS 
HUNTINGTON, INDIANA 
DIVISION OF INTERNATIONAL DETROLA CORP. 

THE STANDARD OF QUALITY SINCE 1921 

an electrical discharge appearing on 
the surface of a conductor when the 
voltage gradient exceeds a certain 
value, causes deterioration of organic 
insulating materials, induces arc -over 
at points and sharp edges, and forms 
ozone, a gas which is deleterious to 
many insulating materials. Sharp 
points or other irregularities on any 
part of the high -voltage system may 
increase the possibility of corona and 
should be avoided. Thus smooth, 

.RCA projection tube, operated with 27,000 
volts. 

rounded contours and surfaces are 
must factors here. 

To avoid the possibility of corona 
developing between the bulb and the 
metal support ring, a band of con- 
ductive coating in contact with the 
second -anode contact button is applied 
to the 5TP4 around the rim of the 
bulb. With properly designed metal 
support rings, no corona will occur 
between the bulb and support. If the 
support is made of an insulating ma- 
terial, however, corona may occur un - 

(Continued on page 46) 
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Capitol Radio Engineering Institute 
Pioneers In Radle Engineering Instruction ---Since 1927 

Who Will Get 
the Better Job? 
The Serviceman Who Looks Ahead 
Will Get Ahead . . . 

Don't play blind man's buff with your 
future! Are you, like many other profes- 
sional servicemen, so wrapped up in your 
present routine work that you are losing 
eight of where you will be tomorrow? 

The radio industry is expanding so fast, 
that it is doubtful any serviceman can 

truthfully say he has kept pace with all the 
major developments. Thousands of new 
men have joined the ranks of the radio in- 

dustry creating new competition for you. 
New developments create demands for 
more advanced technical ability. You can't 
afford to be a "pre-war model." You must 
"re -tool" your technical knowledge in order 
to keep pace. 

If you are wise, you will look ahead and start 
now to increase your technical ability with the 
thorough, practical technical training for which 
thousands of professional servicemen have en- 
rolled with CREI since 1927. This is real, 
honest -to -goodness practical engineering training 
that leads to better jobs presented by modern 
radio, electronics and television, and security in 
the knowledge that you are capable of coping with 
tough problems. 

CREI courses are still available at pre -inflation 
prices and today give you more thorough instruc- 
tion service per dollar than ever before-on con- 
venient terms. It costs you nothing to read the 
interesting facts. Please write today. 

Veterans: CREI Is "G. I." Approved 

Mail Coupon -Free Book 
If you want a more secure future 
and want to make more money, 
let us prove to you we have the 
training you need. To help us 
Intelligently answer your inquiry 
-please state briefly your back- 
ground of experience, education 
and present position. 

Capitol Radio Engineering Institute 
16th & Park Rd., N. W., Dept. S-3 
Washington 10, D. C. 

Mall me your 24 -page booklet. "CREI Training 
for Your Better Job In Radio Electronics." I 
am attaching a brief resume of my radio ex- 
perience. education and present position. 

Check Practical Radio Electronics 
One Course D Practical Television 

Name 

Street 

City Zone State 

D I am entitled to training under G.I. Bill 

lanW<tB1 

Tube News 
(Continued from page 45) 

less the portions of the support assem- 
bly near the tube face are made 
conductive. Both the insulating and 
conductive coatings on the 5TP4 are 
black to reduce reflection of light and 
resultant loss of picture contrast. 

The conductive coating on the neck 
of the bulb, which is proóided primar- 
ily to prevent corona between yoke 
and the glass neck, must be grounded, 
preferably by means of a grounding 
clamp at the base end of the coating. 
The clamp must not grip the neck so 
tightly that it sets up glass strains 
which may eventually cause cracks, 
but it should exert sufficient pressure 
to insure good contact. The resistance 
of the coating is sufficient to prevent 
damping of the deflection yoke. Be- 
cause of this high resistance, a contact 
area at least one -quarter of one square 
inch must be used. This coating must 
not be scratched and must never be 
washed with liquids likely to soften or 
dissolve lacquers. 

As further precautions to prevent 
corona, the deflection yoke must pre- 
sent a smooth surface electrically to 
the bulb support ring. The contour of 
the yoke winding should approximate 
the contour of the bulb, departing 
gradually from it toward the outer 
edge of the winding. The yoke wind- 
ings must not touch the cone of the 
bulb above the reference line (approxi- 
mately at junction of cone and neck). 

TV Tube Handling 

Because finger marks may cause 
high -voltage leakage paths, the tube 
should always be handled at the neck 
or that part of the tube having a con- 
ductive band. It should never be 
handled at insulating -coating portions. 

[The foregoing application note data are 
based on copyrighted material supplied by 
RCA.] 

MILLIONTH RECORD CHANGER 

\I,,sor Martin H. Kennelly of Chicago receiving 
the millionth postwar record changer made by 

Webster -Chicago Corp. 

TELEVISION 

FIELD 

ENGINEERS 
Attractive positions avail- 
able for neat, intelligent, ag- 
gressive young men. A 
thorough knowledge of ra- 
dio theory and servicing is 

essential. Television experi- 
ence not necessary. These 
positions entail traveling. 
In reply give full resume of 
experience, education, and 
salary expected. 

BENDIX RADIO DIVISION 
Bendix Aviation Corporation 

EAST JOPPA ROAD 

TOWSON, MARYLAND 

GIANT PENNY SALE 
EXTENDED THROUGH APRIL 30 

PAY 10 MORE-GET 2 
Your tremendous response made us hunt up more 
items we know you need-because you asked for 
them. GREATER BUYS THAN EVER! PHD- 
NOMENAL BARGAINS EVERY ONEI 
For example, electrolytic FP type cans, nationally 
advertised brand 40/20 MF 150 wvdc sell for 49# 
ea. YOU GET 2 FOR 50tí. 

2 gang variable 420 MI?, standard superhet IRMA 
cut plate with 2" pulley #MV217 sells for $ 1.5e. 
YOU GET 2 FOR $1.60. 

Filter Chokes, Resistors, Ceramic Sockets. High 
Voltage Transformers. Relays. Selenium Rectifier,. 
Westinghouse Meter,, Connectors, Rheostats. Con- 
densers, Tubes and hundreds of other parts. 
WRITE FOR SPECIAL 1# SALE CATALOGUE- 

for the BUYS OF A 
LIFETIME! 

(Jníversc(,qcofp 

365 Canal St., Dept. K, N. Y. 13, N. Y. WA. 5-9642 

METERS 
Greatly valued by service men for over 

40 years. 

Pocket Type D.C. 

AMMETERS 
VOLTMETERS 
VOLTAMMETERS 

Panel Type 
A.C. or D.C. 

AMMETERS 
VOLTMETERS 
MILLIAMMETERS 

See your distributor or 
write for circulars. 

The STERLING Mfg. Co. 
9205 Detroit Ave., Cleveland 2, O. 
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Servicing Helps 
(Continued from page 27) 

a 455 kc i -f transformer. If it simplifies 
construction, an iron core type may be 
used. If a permanent installation is not 
used the can of the crystal i -f trans- 
former should be grounded to the fifth 
prong of the socket. 

Circuit operation is simple, and is 
explained by Fig. 6. Essentially, the 
crystal and tuned circuits may be con- 
sidered as two high -impedance net- 
works, forming a signal divider net- 
work to the grid of the first i -f tube. 
As the potentiometer resistance is re- 
duced, the impedance represented by 
the tuned circuit is reduced. This 
brings into action the high impedance 
of the crystal at other than resonant 
frequency, and the resulting selectivity 
is increased. The phasing control is 

used to balance out the coupling capa- 
citance introduced by the crystal hold- 
er, thereby further increasing the cir- 
cuit selectivity. 

Fig. 6. The divider network established by the 
crystal and tuned circuits. As the potentiometer 
resistance is decreased, the impedance relation 
ship between the crystal and tuned circuit is in 
creased, thereby increasing the filter action of 

the crystal. 

Associations 
(Continued from page 28) 

or attenuating frequencies in the am- 
plifier. 

RSA 

A NOTE FROM R. A. BREGENZER states 
that the Radio Servicemen's Associa- 
tion of Pittsburgh, Pa., will soon re- 
organize. It is expected that the asso- 
ciation will soon have as many mem- 
bers as it had in the pre-war era. 

GBESA 

A LICENSING ORDINANCE was recently 
introduced by the Green Bay Electron- 
ics Servicemen's Association, Green 
Bay, Wisconsin. According to the 
ordinance, all Service Men would be 
required to obtain a license to operate 
in the city. Some 42 members of the 
association signed a petition for the 
ordinance which it is understood is 
patterned like the Madison, Wiscon- 
sin, Law enacted some ten years ago. 

AzzalitS11111011 
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r YYGG YW', 

Where "cops and robber ' 

yarns ary swell for the kids 
but roLgh on adults. Sell a 

"HUSHATONE" too 
wheee illness or infirmit-r 

:ompel radio listening in bed 
-with out disturbing other:. 

Where "silence is golden", 
the "HUSHATONE" permits 
individual selection and 
individual listening without 
blaring radio irritation. 

I.YL 1;CáG121 
Already in use 

by tie thousands, the 
"H1.3HATONE" offers 

hospitals in your territory 
privai=, morale -building 

listening. And remember 
the "HUSHATONE" 

can be - isinfected, and is 
durable. There are no 

parts to bosen or wear out. 

Wale &ire jo4 e ale 

"NGSN ITONE" 
'Trade Mark Reg. 

THE 

DEVELOPMENT COMPANY 

Peruas Avenue Cleveland T4, Oble, U.T.A. 

TTNETK RECORDING DIY. ACOUSTIC PRODUCTS DIV. 

I. INSTRUMENTS DIV. CRYSTAL DIVISION 
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BUILDERS OF FINE 
SPEAKERS SINCE 1923 

.09e,e,dtadayee 

SPEAKERS 
LOOK FOR THE 

U -SHAPED 

COIL POT 
Electro Dynamic and P. M. 
Speakers in the following 
sizes: 3 %", 4", 4"x6", 5", 
5 1/4", 65", 6"x9", 7", 8", 
10" and 12". 

QIIAM-NICHOLS COMPANY 
526 East 33rd Place 

CHICAGO 16, ILLINOIS 

INSTRUMENTS 

Quality at Low Cost! 

POCKET VOLT-OHM-MILUAMMETERS for ONLY $5.25 

Anyone can now own a good volt-ohm-mil- 
liammeter. There is a Chicago V.O.M.A. priced 
at only $5.25. Chicago "Featherweights" that 
slip easily into the pocket are the original 
miniature radio test instruments. They are 
popular throughout the world. 

For years, Chicago Instruments 
have given radio men accurate, 
dependable service. And because 
of simplicity of design and free- 
dom from "gadgets" we have 
been able to hold down prices 
to a fraction of what you would 
normally pay for instruments of 
similar quality. 

Chicago Instruments are available in 
a variety of ranges and sensitivities. 
You may see them at your Suppliers 
or get the complete details by writing 
for Bulletin No. 10. 

CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST. CHICAGO 10, ILL 
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F-M/TV Sweep 

Signal Generator 

(See Front Cover) 

A SWEEP -SIGNAL GENERATOR' for f -m 
and tv is diagrammed on the front 
cover this month. 

The circuit consists of two r -f oscil- 
lators, mixer, filter and horizontal 
sync circuit and a power -line fre- 
quency -controlled reactance modula- 
tor. 

One portion of the oscillator, 
12AT7b, has an iron -slug fixed -tuned 
coil for 114 mc. Its 114 -mc center 
frequency is swept at a 60 -cps rate 
over a range of from approximately 
40 kc to 5 mc, both above and below 
center frequency, by reactance -modu- 
lator tube, 12AT7a. The actual sweep 
rate is double the line frequency or 
120 sweeps per second for a 60 -cycle 
line. 

The 114 -mc output of the b section 
of the 12AT7 is fed from a 33 -ohm 
resistor in its cathode circuit through 
a 20-mmfd capacitor to the mixer, 
12AT7b, which a second variable fre- 
quency oscillator, 12AT7c, also feeds 
through a 10-mmfd coupling capacitor. 
This tunable oscillator covers the 112 
to 37 -mc range. 

Calibration 

The inner dial scale on this gen- 
erator is calibrated in difference fre- 
quency between the two oscillators ; 114 
- 112 mc = 2 mc on the dial, 114 - 37 
mc = 77 mc, etc. The middle dial 
scale is calibrated as 60 154 mc. in 
terms of the second harmonic of the 
first or difference -frequency range. 
The outer scale is calibrated as 155/ 
226 mc, this range being provided by 
the sum frequencies of the two oscil- 
lators, where 114 + 37 = 151 mc, 
while 114 -- 112 = 226 mc. 

Output Control 

In this sweep generator which is, of 
course, to be used for visual circtiit 
alignment only, the output voltage is 
controlled by an output potentiometer 
of 125 ohms, which operates over a 
range of approximately / volt maxi- 
mum, to a level low enough to reduce 
the 'scope beam trace to zero. The 
output impedance varies from approx- 
imately 5 ohms at minimum to 125 
ohms at maximum output. 

"lcMurdo Silver 909. 
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NEW PRODUCTS 

HYTRON MINIATURE TUBE PIN 
STRAIGHTENER 

A miniature tube pin straightener has 
been announced by Hytron Radio & Elec- 
tronics Corp., 76 Lafayette Street, Salem, 
Mass. 

The pin straighteners, built of spe- 
cial stainless steel and aluminum, are 
turned out in an automatic screw machine. 
Has mounting holes for bench use, as 
well as a comfortable shape and knurling 
for hand use. 

* * * 

TINIT SOLDERING COMPOUND 

A powder -form soldering compound, 
Tinit, for receiver use has been announced 
by Tinit Manufacturing Co., P.O. Box 
794, Denver, Col. 

The compound, which contains tin, can 
be put into corners and inaccessible places. 
a small amount of heat being required 
for soldering. The compound is said to 
penetrate grease and dirt, and can be used 
on all metals, including sheet aluminum. 

The product has been sold for many 
years to automotive, refrigeration and 
other jobbers. 

* * * 

OAK RIDGE ANTENNA COLLAR CLAMP 

All aluminum collar clamps to hold 
f -m or tv antenna and reflector elements 
on mast or cross arm in place more per- 
manently, have been announced by Oak 
Ridge Antenna Co., 239 E. 127 St., 
N.Y.C. Clamps prevent the elements 
from twisting or slipping out of position. 

RCP SERVISHOP INSTRUMENT 

A service shop in a carrying case, 
model 8073 Servishop, has been an- 
nounced by Radio City Products Com- 
pany, Inc., 152 West 25th Street, New 
York 1, N. Y. Said to be the equivalent 
of six instruments; tube tester, multi - 
tester, f -m signal generator, a -m signal 
generator, audio oscillator, and capacity 
tester. 

Tube tester tests all the new miniature 
tubes, and has all the features of RCP's 
model 322, with 800 listings in the tube 
charts. The capacity tester reads good or 
bad for leakage of electrolytics, for paper 
or micas. Both the f -m and a -m signal 
generators are set for four needed calibra- 
tion frequencies and are similar to models 
720 and 710. The audio oscillator has a 
400 -cycle output. 

Ranges of the multitester are: d -c and 
a -c voltmeters ... 0/10/50/500/1,000 volts 
(1,000 ohms per volt) ; d -c milliam- 
meter . . . 0/1/10/100/1,000 ; d -c am- 
meter ... 0/10 amperes ; ohmmeter .. . 

0/500/5,000 ohms, and 0/0.1/1/10 meg- 
ohms ; db meter ... -8 to + 15, +15 to 
29, +29 to 49, +32 to 55 db; output 
meter . . . 0/10/50/500/1,000 volts. 

* * * 

MALLORY NOISE FILTER 

A noise filter, type X6, has been an- 
nounced by P. R. Mallory & Co., Inc., 
Indianapolis. 

The filter is installed between the plug 
of the offending appliance and the wall 
outlet. 

A display card explaining the use of 
the filter has been designed to carry six 
of the units on the face of the card. 

WEBSTER CHICAGO WIRE RECORDER 

A wire recorder, model 78, for con- 
nection to existing amplifier circuits, has 
been announced by Webster -Chicago 
Corp., 5610 W. Bloomingdale Avenue, 
Chicago 39, Ill. 

Unit with push-button controls, consists 
of a wire transporting mechanism, pre- 
amplifier, interstage amplifier, oscillator 
and built-in power supply. Has calibrated 
recording level meter. 

* * * 

BRACH SIGNAL BOOSTER SYSTEM 

A PIiratone Signal Booster System 
has been announced by L. S. Brach Man- 
ufacturing Corp., Newark 4, New Jersey. 

The signal booster system was devel- 
oped by Brach electronic engineers in 
conjunction with Professor J. L. Potter 
of Rutgers University, and Wesley Kidd 
of Chicago. It covers a frequency range 
of .3 to 20 me for a -m operation, and 
85 to 110 me for f -m. Uses wide -band, 
dual video -type amplifier circuits which 
are said to assure faithful reproduction 
of speech and music on all stations at an 
average tone level. 

The installation consists of a dual - 
dipole antenna array supported by an 
aluminum mounted mast mounted on the 
roof of a building. Signals from the an- 
tenna are carried to the signal -booster 
amplifier by means of shielded coaxial 
cable in a 1" conduit. Wide -band amplifier 
provides sufficient over-all gain and limit- 
ing at low noise levels to any number of 
receivers. 

(Contiued on page 50) 

RADIATING 
WIRE 

-OUAL DIPOLE ARRAY 

ANTENNA MAST 

RASE 

SHIELDED 
COAXIAL CABLE 

IN I' CONDUIT 

AMPLIFIER 
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TRANSMISSION 

and 

RECEPTION 
by John F. Rider and 

BROADCAST 

14eL(OPERATOR'S 
HANDBOeOK 

by HAROLD E. ENNES, 
Engineer, Station WIRE 

Here are coordinated facts, 
standards of good operating 
practice written by an opera- 
tor in operators' language. 

288 Pages S3,30 

NEW RIDER 99'r 
over 130 pages 
only 99c 

JUST OUT! 

UNDERSTANDING VECTORS AND 
PHASE - Vector presentations ore 
widely used in conveying latest 
rodio technical information This 

book is o must for students. 

BY THE PUBLISHER OF 

RIDER MANUALS 

Seymour D. Uslan 

For radio servicemen, who 
can look to FM as a big 
part of their future profits- 
for the "ham" who is con- 
sidering narrow band FM- 
for the student who is 
grooming himself for acti- 
vity in the electronic field- 
this new book explains both 
the theory and servicing of 
fm receivers. Its text is 

equally valuable to every 
person interested in this 
phase of electronics and will 
serve as a valuable hand 
book for engineers. 

The unique publication 
principle employed in the 
production of this new book 
is as practical as its con- 
tents. It is offered in two 
editions identical in contents, 
printing quality and paper 
-differing only in covers. 

OVER 300 FACT -PACKED PAGES 

(substantial $1180 paper cover) 
Hard bock cloth cover, $2.70 

JOHN F. RIDER PUBLISHER, INC. 
4 0 4 FOURTH AVENUE, NEW YORK 1 6 , N.Y. 

New Products 
(Continued from page 49) 

VERTROD TV/F-M ANTENNA 
A tv/f-m antenna. Continental type, 

with adjustable dipole elements, calibrated 
in megacycles, has been announced by 
Vertrod Corp., 17 Williams St., Brook- 
lyn 7, N. Y. 

Adjustable dipole elements are mounted 
in a five-foot tempered aluminum alloy 
mast. Can be mounted at any angle mak- 
ing it adaptable for use in all positions. 
Antenna kit is equipped with the neces- 
sary elements, insulator, mast, and uni- 
versal base mounting bracket. 

* * * 

VANDRUFF REAR SEAT AUTO SPEAKER 

An auto rear -seat speaker has been 
announced by VanDruff Specialties, 8695 
State Street, South Gate, California. 

Speaker has a heavy duty G.E. 6'/2" 
Alnico V p -m unit. Grills are designed 
for flexibility to permit installation in 
any automobile. A three-way switch is 
provided. 

* * * 

VISION RESEARCH SIGNAL BOOSTER 
An r -f amplifier, with self-contained 

power supply, for tv signal boosting has 
been announced by Vision Research Lab- 
oratories, 87-50 Lefferts Boulevard, Rich- 
mond Hill, N. Y. 

The booster is a selective amplifier, and 
thus tends to reject unwanted off -channel 
interference.. A two -position switch pro- 
vides amplifier and normal operation. 

SicIrnas1erh 
LEADS AGAIN WITH THE 

BEST VALUE IN QUALITY TELEVISION! 

The New 

SIGHTMASTER 15 

with FM RADIO 

$595.00 
in Mahogany or Walnut: 
plus installation and Fed. 

Excise Tax 

One of the LARGEST 
DIRECT -VIEW TABLE 
MODELS AVAILABLE, 
featuring the brilliant 
15" picture -tube. Only 
Sightmaster GIVES 
YOU THESE ADVANTAGES: A 15" Table Model wtih 1120 sq. in. 
direct view picture...Built-in F.M. Radio Receiver...Twin speakers 
..-A CHOICE of CABINETS in beautiful hand -rubbed Mahog- 
any, Walnut, or Blonde (at slight additional cost) to suit every 
taste ...One Year Sightmaster Warranty... Exclusive Franchises 

Expanding Manufacturing Facilities Enable Us to Invite 
Participation of an Additionl Number of Dealers on a 

Protected Franchise Basis. 

THE SIGHTMASTER CORP. 
Manufacturers of Television Receivers Exclusively 

220 Fifth Ave., New York I, N. Y. MUrray Hill 9-0174 
Philadelphia Office: 1500 Walnut Street 

When in off position the antenna is con- 
nected directly to the television receiver 
and thus has no effect upon normal 
signals which require no boosting. 

Available in three models: TVL, chan- 
nels 116; TVH, channels 7-13 ; and FM, 
88 to 108 mc. 

* * * 

EICO VTVM 

A vtvm, model 221, has been announced 
by Electronic Instrument Company, Inc., 
926 Clarkson Avenue, Brooklyn 3, N. Y. 

Has electronic a -c and d -c ranges : 

0-5, 10, 100, 500, 1,000 volts. Electronic 
ohmmeter measures from .2 ohm to 1,000 
megohms in 5 ranges. Wide range db 
scale. Automatic overload said to prevent 
meter burn out. 

KAPPLER WIDE -BAND SUPERHET 
A -M TUNER 

A wide -b and a -m tuner has been de- 
veloped by the Kappler Company, 7302 
Melrose Ave., Los Angeles 46, Calif. 

Has a bridge -type balanced modulator 
in a superheterodyne circuit. Also fea- 
tures an infinite impedance second detec- 
tor which provides an extremely high 
ratio of d -c to a -c. 

Performance characteristics : Output, 1 

volt across 500 ohms for 100% modula- 
tion ; noise level, 75 db below 1 volt ; 

pass band, 20 kc, down 3 db 10 kc either 
side of carrier frequency; power, 42.5 
watts at 117 volts 50/60 cycles; antenna, 
single wire or balanced line. 

* * * 

CLAROSTAT CONTROL AND RESISTOR 
REPLACEMENT KIT 

A replacement kit, Han -D -Kit No. 5, 

has been released by Clarostat Mfg. Co., 
Inc., 130 Clinton St., Brooklyn, N. Y. 
Kit contains twelve of the most popular 
values of plain, tapped and slip -drive 
controls, together with a selection of 
twelve attachable shafts and four ad -a - 
switches ; six ballast tubes most generally 
called for ; five Greenohms or 10 -watt 
wire -wound power resistors ; plus a 
double -ended wrench, authorized service 
plaque, copy of latest catalog, and a 
registration card calling for a free copy 
of the new Clarostat service manual, 
all packed in a green -finished steel cabinet. 
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The LAST COST 
ELECTRONIC LAB CONVERTER 

Converters for use on tv sets in d -c 
metropolitan areas have been announced 
by Electronic Laboratories, Inc., Indi- 
anapolis. 

Two types have been developed, model 
110R15 for table model tv receivers, and 
model 110R30, for console models. 

* * * 

NEWCOMB AUDIO RACK ASSEMBLIES 

Basic elements for cabinet type rack 
systems have been announced by New- 
comb Audio Products Co., 6824 Lexing- 
ton Ave., Hollywood 38, Calif. 

Cabinet, 59%" high x 23%" wide x 
16" deep, will accept six 9" x 20" 
panels. Units which can be used in the 
rack include 60 -watt p -a (model K -60P- 
900), pre -amplifier (model KX-6-900), 
dual channel pre -amplifier (model PR -2- 
450), monitor speaker, phono -changer, etc. 

Model NP -6I56" PM Speaker 

Strong, Sturdy Construction Allowing 
Least Amount of Field Losses 

Write for Catalogue and Verified Guarantee 

l 

The FIRST COST W R I G H T 
INC. 

'S 2235 University Avenue 

SAINT PAUL 4, MINNESOTA 

TRIPLETT VOLT -OHM -MIL -AMMETER 

A 20,000 ohms -per -volt d -c multi -range 
volt -ohm -mil -ammeter, type 2405-A, has 
been announced by the The Triplett Elec- 
trical Instrument Co., Bluffton, Ohio. 

Thirty-five ranges : Voltages to 1,000 
d -c at 20,000 ohms/volt and a -c at 1,000 
ohms/volt ; d -c current ranges from 0-50 
microamperes to 10 amps ; a -c amps to 
10 ; db, -10 to +55. Also provides output 
and capacitor tests. 

Has a plug-in, pre -calibrated rectifier. 

ULLMAN MAGNETIC TOOLS 

Magnetic tools, Magimmicks, of the 
all angle ball joint type, which can be 
used to retrieve nuts, bolts and other 
ferrous items, have been announced by 
Ullman Products Corporation, Ullman 
Bldg., B'klyn (15) N. Y. 

COLLINS TV/F-M ANTENNA 

An f-m/tv antenna which can be used 
on the thirteen tv 44-216 me and 88-108 
me f -m channels has been announced by 
Collins Machine Co., 56-21 Northern 
Boulevard, Woodside, N. Y. 

Consists of two broad -band dipoles con- 
nected by frequency -selective circuits to a 
common transmission line, 73 to 300 ohms 
impedance. 

* * * 

NATIONAL UNION CAPACITORS 

A line of 131 types of replacement 
capacitors has been announced by Na- 
tional Union Radio Corp., Newark, N. J. 

Types include metal tube, cardboard 
sleeve dry electrolytics in singles and 
duals (Numite) ; super -seal cardboard 
tubular dry electrolytics with mounting 
strap in dual and triples (Nucarmite) ; 

aluminum can, screw base dry electrolytics 
in singles and duals (Thredmount) ; 

twist -tab mounting aluminum can dry 
electrolytics in singles, duals, triples and 
quadruples (7'wistab) ; and small paper 
tubulars for multiple parallel or series - 
combination installations (Nuaamite). 

* * * 

KOILED KORDS TEST LEADS 

Retractile test leads have been an- 
nounced by Koiled Kords, Inc., Hamden, 
Connecticut. Test leads, in conventional 
red and black colors, are made in 48" 
retracted lengths which will extend to 
20'. The ratio is l' of retracted Koiled 
Kord to 5' extended. 

Inquiries may be addressed to E. L. 
Love, sales manager, Koiled Kords, Inc., 
Box K, Hamden, Connecticut. 
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* Most replacements for least parts 
stock! Fastest -moving types and values. 
No duds. Every item a "must" in every- 
day servicing. Neatly packed in hand. 
some green steel box with hinged top. 
Handy as filing cabinet, strong box, or 
odds -and -ends box. A $30.15 value for 
$15.07 your cost! 
6 BALLAST TUBES DURAL HAN -D -WRENCH 

12 VOLUME CONTROLS 

U 
AUTHORIZED 

4 ADA-SWITCHESpL SERVICE PLAGUE 

5 GREENOHMS CLAROSTAT _LS 
DATA 

Order this Haa- 
b -Kit from your 
Clorostat jobber 
NOW, while this 
"special" is 
available! 

awrod edief"A 
CLAROSTAT MFG. CO., Inc 2851 N. 6th St., Brooklyn, N. Y 

Ser -Cuits 

(Continued from page 37) 

detector stages, employing double - 
tuned circuits overcoupled to have a 
3.5 -mc bandwidth, with a 25.25 -mc 
center frequency. 

The first and second video i -f am- 
plifiers use 6AH6s with the first video 
i -f. avc controlled. The second stage 
feeds one-half of a 6AL5 as a conven- 
tional a -m detector, which feeds the 
video amplifier. The other half of the 
6AL5 provides a dual purpose. Its 
input time constant is such that it 
holds its bias just above picture black 
level and delivers separated super sync 
to the sync amplifier. Because- of this 
action, the tube can also provide avc 
voltage, which is used on the r -f tube 
and first tube of both i -f strips. 

In the audio unit are the first and 
second audio i -f amplifiers and the 
audio detector, using single tuned i -f 
coils peaked at 22.25 mc, with an f -m 
ratio detector. The first and second 
audio i -f amplifiers use 6BA6s and the 
first audio i -f tube is avc controlled. 

The audio detector amplifier tubes 
are duo -diode -triode 6AT6s, serving 
both as an f -m ratio detector and as 
two stages of audio amplification. The 
diode currents of the ratio -detector 
portion of the 6AT6s develop an f -m 
audio voltage across a 22,000 -ohm re- 
sistor with a 1,500-mmfd capacitor 
bypassing the audio i -f frequency. 
The cathode current of the triode sec- 
tion of the 6AT6 also passes through 
the 22,000 -ohm resistor, placing a d -c 
voltage drop in series with the diode 
circuit. This makes it necessary to 
use a compensating network, a 22,000 - 
ohm resistor and 25-mfd capacitor, in 
the cathode circuit of the 6AT6 audio - 
detector amplifier. 

There is also a noise rejection cir- 
cuit in the ratio detector which util- 
izes a 33,000 -ohm resistor and 5-mfd 
capacitor. 

In the high voltage supply, a 
6V6GTG is used as a tuned plate r -f 
oscillator with two additional windings 
on an oscillator coil to provide high 
a -c voltage and filament voltage for a 
1 B3GT/8016 rectifier tube. 

In the video output stage, a 6AH6 
is used, biased by the rectified video 
signal appearing on the grid, and is 
d -c coupled to the picture tube grid. 
This arrangement with a heavy 
bleeder on the screen optimizes d -c 
restoration. 

The sync amplifier and limiter share 
a 6SL7. The first section amplifies 
the sync signal obtained from the sync 
separator diode of the picture detector, 
and the second section acts as a limit - 

mg cathode follower which clips off 
the noise peaks and supplies constant 
sync voltage to multivibrators. 

A 6SN7 is used in the vertical saw - 
tooth generator as a conventional cath- 
ode -coupled multivibrator with an in- 
tegrating circuit feeding sync pulses 
to the first grid. 

Another 6SN7 is used in a hori- 
zontal sawtooth generator and also as 
a conventional cathode -coupled vibra- 
tor with a differentiating circuit. The 
vertical multivibrator can be adjusted 
with a vertical -hold control to sync at 
60 cycles, while the horizontal multi - 
vibrator is adjusted with a horizontal- 
hold control to sync at 15.75 kc. 

A 5U4 full -wave rectifier is used in 
the low -voltage power supply to supply 
300 volts d -c at 200 nia. 

The 7GP4 is operated with the 
heater grounded and the second anode 
at a +3,000 -volt potential. 

G.E. 901 and 910 

In Fig. 3 appears another current 
model television receiver using, how- 
ever, an electrostatic focus, magnetic 
deflection -type projection . tube, the 
5TP4. A very high voltage is supplied 
to the plate of this tube, 27,000 volts. 

In this receiver one 6AU6 is used 
as an r -f amplifier, a 7F8 as a con- 
verter oscillator, 6AC7s in four stages 
of video i -f, 6H6 as a video detector/ 
d -c restorer, 6AG7 as a video ampli- 
fier, 6SH7 as a clipper, 6SN7GT as a 
horizontal -sync amplifier and vertical 
sweep, 6SL7GT as a horizontal dis- 
criminator and vertical -sync amplifier, 
another 6SL7GT as a horizontal dis- 
criminator and d -c amplifier, a pair of 
6SN7GTs in horizontal sweep gener- 
ator and phase inverter stages, 6L6G 
as a vertical sweep output, 6SG7 for 
tv audio i -f, 6SV7 as a tv audio lim- 
iter, 6H6 as a tv audio discriminator, 
6AG5 as an r -f amplifier, a pair of 
6AK5s in oscillator and converter 
stages, 6SG7 in one i -f amplifier and 
6SV7 in another i -f amplifier, with 
another 6SV7 as an a -m detector and 
f -m limiter, 6AQ7 as an f -m discrim- 
inator and audio -cathode follower, 
6SL7 as an audio amplifier, four 
6V6GTs in pushpull audio output, 
6AL7 as a tuning indicator, 6SC7 as 
a phono pre -amplifier, three 5U4Gs as 
rectifiers, two 6BG6Gs for horizontal 
sweep output, 6AS7G for horizontal 
damping and four 1B3GTs as high - 
voltage rectifiers. 

The video tv i -f in this receiver is 
22.4 to 26.4 mc. The i -f for the tv 
audio is 21.9. 

This model is a combination broad- 
cast, f -m, tv and shortwave unit cov- 
ering the low and high bands on the 
f -m -channels and the 9.4 to 9.9 and 
11.6 to 12.1-nic shortwave bands. 
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Visit ATR Booth 137 
AT RADIO PARTS SHOW 

May llth-14th 

QUALITY 

cuagEAsi 
CO/VW: SON 

W I 

}TNT PRODUCTS 

ATR 

BATTERY ELIMINATORS 
for DEMONSTRATING and 
TESTING AUTO RADIOS 

New Models ... Designed for Test- 
ing D.C. Electrical Apparatus on 
Regular A.C. Lines. Equipped with 
Full -Wave Dry Disc Type Rectifier, 
Assuring Noiseless, Interference - 
Free Operation and Extreme Long 
Life and Reliability. 

Eliminates Storage Batteries and 
Battery Chargers. 
Operates the Equipment at Maxi- 
mum Efficiency. 
Fully Automatic and Fool -Proof. 
Type 60 -ELIA . Rated Output 
6.3 Volts at 6.5 Amperes. 
Type 120C-ELIO . . . Rated Out- 
put 6. 3 Volts at 14 Amperes. 

ATR 
AUTO 
RADIO 
VIBRA- 
TORS 

Designed for Use in Standard Vibra- 
tor -Operated Auto Radio Receivers. 
Built with Precision Construction for 
Longer Lasting Life. 

ATR 
Standard 

and Heavy 
Duty 

Inverters 

For Inverting D. C. to A. C. 

Specially Designed for Operating 
A.C. Radios, Television Sets, Ampli- 
fiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages 
in Vehicles. Ships, Trains, Planes 
and in D.C. Districts. 

Write for New ATR Catalog-Today! 

/- / / 
AMERICAN TELEVISION AND RADIO CO. 

Duality Products Since 1931 
SAINT PAUL 1, MINNESOTA -- U. 5. A. 

Soldering 
(Continued front page 39) 

cans, containers, etc. Soldering (tack- 
ing) at a few spots serves the same 
purpose,. - 

Soldering Procedure 

Clealrl n y : The work to be soldered 
must be free of dust, dirt, and other 
foreign materials. You should not de- 
pend on soldering flux to remove dirt, 
grease, paint, rust, or heavy oxide 
coatings. Proper preliminary cleaning 
is essential for good soldering joints. 
Before starting to solder, work should 
be cleaned with sandpaper, wire brush 
or chemical cleaner. Acids should be 
avoided unless it is possible to rinse 
thoroughly to remove residue. 

Preparing the Iron: Tip of the iron 
should be tinned with solder as soon 
as it is hot enough to melt the solder. 
The resultant solder film prevents 
oxidation. If screw tip type irons are 
being used, after the tip is up to tem- 
perature, it should be screwed in 
tightly. This will improve heat con- 
ductivity to the tip and prevent flux 
fumes from corroding the tip threads. 
The iron will not operate satisfactorily 
unless this precaution is taken. 

Applying Flux: The purpose of a 
flux is (a) to dissolve any oxide that 
covers the surfaces of the work to be 
soldered, and (b) to prevent oxide 
from forming when heat is applied to 
the work, so that the solder can flow 
into the seams and unite with the metal 
surfaces.. Flux should be applied to the 
part to be soldered, never to the tip 
of the iron; Fig. 3. When core solder 
is used, the flux in the core melts at 
a low temperature and covers the 
work, thus preventing oxidation as the 
part approaches the temperature re= 
quired to melt the solder. If a separate 
liquid or paste flux is used, it can be 
applied to the work with a brush or 
paddle; Fig. 4. In no case should the 
tip be dipped into the flux, either be- 
fore or during heating. In any case, it 
should be applied before the work be - 

(Continued on page 54) 

Fig. 6. When soldering wire joints, etc., iron 
should be held underneath work. 

gut/t terserteie 

n 

Q 

A 

unningham 

UBf ELECTRON 
TUBE 

STANDARD SINCE 
1975 

OF RCA 

" S A 
Mod,. 

Servicemen's choice! 

/nee 

When it comes to Cunningham 
tubes, Massachusetts votes a straight 
ticket. Cunninghams are in the public 
eye because their top performance and 
long life make them the outstanding 
renewal tubes. Cunninghams are your 
ticket when new tubes are called for. 

See your 
CUNNINGHAM DISTRIBUTOR 

HAIRY & YOUNG of Mass. Boston 

HAIRY & YOUNG of Mass. Lawrence 

unninghamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 
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WATT 

VITROHM 
Wire Wound Fixed Resistors 

Now ... for extra reliability in many installations . . 

for longer service and steadier performance ... you can 
use this compact, low -wattage Type 5F resistor. Re- 
sistance wire is insulated and protected by WARD 
LEONARD's own Green Vitreous Enamel of exclusive 
formula developed in the WL laboratories. Tough, liard. 
moisture and acid resistant. Quickly conducts away gen- 
erated heat. Easily mounted by its wire leads. 

WARD LEONARD ELECTRIC COMPANY 
Radio and Electronic Distributor Division 

53-E West Jackson Blvd , Chicago 4, U. S. A. 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control fie devices since 1892 

Small Size, Heavy Duty, Trouble -Free 

TYPE 5F 5 WATTS 

1" long x 5/16" diam. 

Available from stock 
in resistances from 
1 ohm to 5000 ohms. 

Made available only by 
WARD LEONARD thru 

Authorized D' 'butors 
everywhere 

Send for 
Catalog D-30 

Gives handy data 
and information 
on various types 
of Resistors and 
Rheostats avail- 
able from stock. 
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Find Astatic's New "QT" 
Phonograph Cartridges Ideal for 
Practically every Replacement Demand 

For quiet, faithful reproduction, freedom from needle 
talk, relatively high output, and excellent tone range, 

the "QT" Cartridge is a modern replacement favorite. 

In addition, this new Cartridge is reasonably priced, 

simple to mount and connect, and designed for long life 

and record protection. Special literature is available. 

THE 

CORPORATION 
.+.o, c..0 

O N NtE1. 

o T0,0000AUT. Oo a 

Astas C,ynal Devices Mnnulactu,ed 
uncle; Brush DevelopmeuI Co. paten!, 

q 

Type "Q" Matched 
Replaceable 

Needles used with 
Model "QT" 
Cartridges 

Precious 
Metal 
Tip 

Sapphire 
Tip 

Soldering 
(Continued from page 53) 

comes hot enough to oxidize from the 
heat. If acid flux is used, it should be 
no stronger than necessary, and iised 
sparingly. It should be confined to 
the part being soldered and kept away 
from the iron, especially the threads 
of the screw tip type irons. 

Pretinning for Soldering: The best 
soldered joints are obtained when the 
surfaces to be joined are pretinned 
with solder. This consists of coating 
the surface of the joints with solder 
after it has been properly cleaned and 
fluxed. Some metals are easily tinned 
by merely spreading the solder over 
their surfaces with a hot iron. It may 
be necessary, however, to work the 
solder onto the surface of sonic 
metals with a rubbing action with the 
hot iron. For instance, in soldering 
aluminum the metal must be brought 
up to soldering temperature and the 
solder rubbed onto the surface of the 
aluminum by means of a wire brush. 
Repeated heating and rubbing is rkces- 
sary to properly pretin so that good 
soldering of the part is possible. This 
mechanical rubbing, in the case of pre - 
tinning aluminum, can be eliminated 
by using tin -zinc solder containing a 
minimum of 60 per cent tin. This solder 
can be applied to aluminum by merely 
rubbing it on the aluminum surface 
with the flat side of the tip without the 
use of any flux or mechanical scrub- 
bing, as mentioned previously. Pretin- 
ning is necessary when soldering all 
metals if an air- or watertight joint is 
expected. Copper, brass, steel, wire, 
sheet, and strip are available tinned, 
ready for soldering. 

Applying Heat: The next step in the 
soldering procedure is to bring the 
temperature of the joint to be soldered 
up to the melting point of the solder. 
To do this, the tip should be applied 
to the joint in such a way that the 

No solder between pieces 

Solder 

Edge of solder has not flowed to metal 

Fig. 7. What happens to the solder when th 
work is not hot or clean enough. 

Fig. 8. How the solder flows properly when the 
joint has been brought to the proper temperature. 

Solder has flowed to metal Edge hos 
thinned out 

Solder hos flowed between metals 
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Tartak speakers are available near you 
for immediate shipment and at competi- 
tive prices. You can install or sell Tartak 
with confidence-there is none better. 
Write for specifications and prices. 

Over 2 decades in Speakers 

TARTAK SPEAKERS inc. 
MANUFACTURING DIVISION 

3120 E. PICO BLVD. 
LOS ANGELES 23, CALIF., U.S.A. 

largest area of the tip working face 
comes in contact with the work; Fig. 
5. There must be a heavy film of solder 
between the working face of the tip 
and the joint being soldered. There- 
fore, pressure is not necessary since 
this film of solder conducts the heat 
from the tip to the work. A dry tip 
which does not have this film of solder 
to help conductance of the heat will 
take a longer time to bring the joint up 
to proper tempel;íltture. 

\Vhen soldering wire joints and 
similar work, it is best to hold the iron 
underneath the work : Fig. 6. This 
makes it easier to apply the solder and 
enables the tip to support the solder 
until the joint becomes hot enough for 
the solder to flow into it. 

Applying the Solder: Solder should 
be applied to the work or joint being 
soldered. This is the best guarantee 
that the work is up to the proper tem- 
perature. The solder should flow onto 
the metal and into the joint. Merely 
melting the solder is not enough, it 
must flow onto the metal. Fig. 7 shows 
a cross-section of a joint where the 
solder melted, but because the work 
was not hot enough (or clean 
enough), the solder did not flow. Fig. 
8 shows a joint properly soldered. 
Here the solder flowed onto the clean 
metal after the joint had been brought 
up to the proper tempertaure. It will 
be noted that in Fig. 7 the solder tends 
to hold together and consequently did 
not thin out at the edge. In Fig. 8 the 
solder has been attracted by the metal. 
It will also he noted that the edge of 
the solder has thinned out and the 
solder has been drawn between the 
metals by capillary attraction. 

Soldering Rules: In soldering a ver- 
tical surface, solder should be applied 
to trough formed by the tip of the iron 
and the surface to be soldered, and 

(Continued on page 56) 

Fig. 9. In soldering vertical surfaces, solder 
should be applied to trough formed by the tip 
of the iron and surface, with iron then pressed 

against the surface. 

Servicemen's choice! 

Cunningham tubes continue to 
carry Illinois because of their long- 
standing record of reliability. The 
quality of Cunningham tubes ac- 
counts for their long terms of ser- 
vice. That's why-when you carry 
Cunninghams-more customers will 
come your way. Cast your vote for 
Cunningham tubes! 

See your 
CUNNINGHAM DISTRIBUTOR 

WALKER-JIMIESON, INC Chicago 

TRI -CITY RADIO SUPPLY Rock Island 

Q,unninghamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 

SERVICE, MARCH, 1948 55 

www.americanradiohistory.com



6 

i 

r- 

S 

And that's important because 
the primary purpose of any 
loudspeaker is to convey intel- 
ligence and not just make a 
loud noise. UNIVERSITY 
loudspeakers - with the high- 
est conversion efficiency of any 
speaker of comparable size - 
not only give maximum sound 
output with minimum power 
input, but reproduce every de- 
tail and inflection of the voice 
at all levels from a whisper to 
a shout. 
A JOB -RATED SPEAKER 

FOR EVERY APPLICATION! 

REFLEX TRUMPETS 

A' wide variety 
available for 
every require- 
ment - voice. 
music, paging 
and talk -back. Weather- 
proof, sturdy con- 
struction for 
years of depend- 
able use. 

DRIVER 

Several high ef- 
ficiency models 
with continuous 
power capacities 
up to 25 watts 
and response to 
15.000 cycles. All 
u n condition- 
ally guaranteed 
for one year. 

UNITS 

PAGING. CALL-BACK SPEAKERS 
Available In 
many types and 
power ranges. 
Compact design. 
high conversion 
efficiency and 
high sensitivity. 
Standard voice 
coil Impedances 
permit easy In- 
stallation. 

SUPER POWER SOUND PROJECTORS 

Many sizes-I00, 
150 and 300 watts 

with conservative 
ranges to a few 
miles. Excellent 
quality even at 
full power. Ideal 
fer Installation In 
aeroplanes a n d 
church steeples. 

EXPLOSION PROOF SPEAKERS 
Radial and direc 
tional types for 
use In mines, re- 
fineries. railroads 
and shops. Im- 
mune to live 
steam, salt -spray 
or complete im- 
mersion. Power 
handling capacity 
15 watts. 

24 -page technical 
catalog available 

nn request. 

80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

Soldering 
(Continued from page 55) 

then the iron should be pressed against 
the surface; Fig. 9. In soldering a 
horizontal surface, solder should be 
applied to the upper side of the part 
to be soldered and allowed to flow 
downward around the part (Fig. 6). 
In soldering electrical connections, 
care should be taken not to burn in- 
sulation or contacts. In this instance, 
soldering must be clone quickly. In 
soldering seams, work should be ar- 
ranged in such a way that a trough is 
formed, enabling the solder to flow 
down and through the seam. The flat 
tip of the iron should be placed against 
the work and followed with solder at 
the side of the tip. Repeated action 
helps to fill the seam. 

Too much solder should not he used 
-just enough to do the job. Surplus 
solder can be removed with the hot tip 
of the iron, or with a file. 

Cooling: When sufficient solder has 
been applied and it has flowed onto the 
metal and into the joint, the tip of the 
iron should be slid from the work- 
not lifted. This will insure an even 
soldered surface. The work should be 
allowed to cool until the metal is well 
below the freezing point of the solder. 
During this cooling period, the parts 
must remain absolutely fixed in re- 
spect to each other. The slightest 
movement of the parts at this time will 
result in a partially fractured joint 
which will not have satisfactory 
strength or hardness. 

Cleaning: After the parts have 
cooled, proper cleaning to prevent cor - 

Fig. 11. Iron cord should not be hung on a 
nail or hook. 

Fig. 10. Iron should not be used to pry open 
cans. 

rosion should be considered. Rosin 
residue will not cause corrosion and 
need not be removed unless subsequent 
flaking may be harmful. Acid flux 
must always be removed if corrosion 
is to he avoided. 

Care of the Soldering Iron 

(a)-Your soldering iron should not 
he abused. It is not built to with- 
stand careless handling. It 
should be used only to solder, 
not to hammer or to pry; 
Fig. 10. 

(b)-The cord of your iron, when not 
in use, should be wrapped neatly 
around the handle, or hanked 
loosely. Avoid unnecessary dam- 

^ ;;:: 

AVAILABLE 
FOR ONLY 

25c 
by A. 

AT LAST! 
ELEMENTS OF 

MAGNETIC TAPE 

RECORDING 

and 999 

APPLICATIONS 

C. SHANEY 
Contains schematic diagrams 

AMPLIFIER CORP. of AMERICA 

398-3 Broadway, New York 13, N. Y. 

GREYLOCK 
A DEPENDABLE NAME IN 

RADIO TUBES 
GT, Glass and Miniature Types 

All Tubes Individually Boxi 
12SA7, 12SK7, 12SQ7, 50L6, 12AT6, 12BA6, 

1213E6, 35W4, SOBS each 39e 
1R5, 1S5, '1T4, 3S4, 304, 6AKS, 6ACS, 

6AC7, 6AQ5, 6BE6, 6BA6, 6AU6, 6BJ6, 
6X4 each 49e 

12L7, 70L7, 117L7 each 59e 
All Tubes Carry RMA 90 -Day Guarantee 

PM SPEAKERS 
4" Alnico No. 5 each $1.19 
S" Alnico No. 5 each 1.29 

FERIAS: Net C.O.D. No order accepted for less 
than $5.00. 

WRITE FOR BARGAIN CATALOG 8-3 

Greylock Electronic Supply Co. 
Su Church Street New York 7. N. Y 
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age caused by hanging the iron 
on a nail or hook by its cord; 
Fig. 11. Also, avoid pulling, 
jerking or twisting the cord. 
Keep the cord away from sharp 
tools or the hot tip of the solder- 
ing iron. 

(c)-The tip of your iron should be 
kept tinned at all times by occa- 
sionally flowing solder and flux 
over its working surface. Rub- 
bing the tip over a piece of steel 
wool at intervals during solder- 
ing will restore the original 
lustre to the tinning and keep 
the tip clean. 

(d)-Your iron will overheat if al- 
lowed to idle for long periods, 
or if the work being soldered is 
extremely lightweight for the 
soldering iron being used. Iron 
must be disconnected for short 
periods if it tends to burn the 
flux and blacken the copper, 
since a burned tip will not solder 
satisfactorily. The black oxida- 
tion will insulate the tip and 
prevent proper heat transfer to 
the work. 

If this happens, the tip must be re - 
tinned, as follows: 
(1)-Allow iron to cool. 

(2)-Clean working surface with 
steel wool or light sandpaper. 
Unless tip is pitted, do not file. 

(3)-Reconnect iron. Apply flux to 
working surface unless core 
solder is used. Hold solder 
against tip until solder melts. 
Cover working area (about one- 
half inch on all sides) with 
solder. 

(4)-The copper tip of your iron will 
occasionally become pitted. This 
is natural since copper, which 
has -high heat conductivity and 
is therefore best for tips, oxid- 
izes easily and, being soft, wears 
away. When pitting occurs, the 
pitted section can be filed with 
a fine file to a smooth surface. 
removing no more copper than 
is absolutely necessary. To retin. 
the method outlined in (3) 
should be followed. 

It is important to remember that 
your soldering iron is a tool, and 
should be treated as such. You should 
learn to use it properly and to main- 
tain it as you would any other tool. 
and is will keep you out of soldering 
trouble and serve you for a long time. 

Mail coupon for FREE copy of this great, new 
Concord Catalog-a vast, complete selection of 
everything in Radio, Television, and Test Equip- 
ment. Thousands of items ... latest 1948 prices. 
LOWER prices on finest -quality RADIO SETS, PHO- 
NO -RADIOS RECORD CHANGERS, RECORD 
PLAYERS, RECORDERS-wire and disc, PORT- 
ABLES, AMPLIFIERS, COMPLETE SOUND SYS- 
TEMS, TESTERS. Latest listings of all well-known, 
standard, dependable lines of radio parts and equipment. 
4,212,014 SATISFIED CUSTOMERS CANNOT BE 
WRONG! Concord's quarter -century reputation for 
Customer Satisfaction Is the reason Radio Men (the 
Experts who Know) keep coming bark to CONCORD 
At CONCORD, YOU MUST BE COMPLETF.I.I 
SATISFIED or your money will be refunded. 

RADIO CORPORATION 
CHICAGO 7 3 

gal W. Jackson Blvd. 265 Peachtree St. 
Downtown Chicago Branch: 229 W. Madison 

c r ne w.ei cra. 

I 
NEiV COMPLETE e4Kcvvld 

RADIO 
CATALOG 
%66 VALUE -PACKED PAGES 

23 pgs. Radio and Television 
Sets 62 pgs. Radio Parts 
18 pgs. Sound Amplifiers and 

Accessories 23 pgs. Ham Gear 

9 pgs. Electronic Test Equipment 

stau COUPON TODAY! 
CONCORD RADIO CORPORATION, Dept. 203 
901 W. Jackson Blvd., Chicago, 7, III. 
Yes, rush FREE COPY of the comprehensive new Con- 
cord Radio Catalog. (Please Print) 

Name 

Address 

City & Zone State 

Servicemen's choice! 
in 

Cunningham tubes carry the field 
in Kentucky ... win, place and show. 
That's because Cunninghams are 
built for top performance from post 
to finish. More reason for you to 
"make it Cunningham in '48" when 
new tubes are called for. 

See your 
CUNNINGHAM DISTRIBUTOR 

ELECTRONIC DISTRIBUTORS.. Lexington 

UNIVERSAL RADIO SUPPLY CO., 
Louisville 

CENTRAL ELECTRONIC SUPPLY CO., 
Owensboro 

únnmgohamTubes 
A product of 

RADIO CORPORATION OF AMERICA 

Harrison, N. J. 

SERVICE, MARCH, 1948 57 

www.americanradiohistory.com



RCA PHONO REPLACEMENT GUIDE 

A guide which shows the exact replace- 
ment crystal to use in RCA Victor phonos 
has been prepared by the RCA tube de- 
partment. 

Folder contains outline diagrams of the 
crystal cartridges used in the pickup arms, 
diagrams showing the shape, mounting 
holes, and other necessary information. 
Folder also contains two indexes, one list- 
ing phono by model number showing the 
proper crystal replacement for each, and 
the second listing RCA crystals by stock 
number and showing what RCA phono 
they may be used in. 

RCA's Magic Tone Cell and Silent 
Sapphire Crystal Pickup are also de- 
scribed in the folder. The Tone Cell is 
recommended for modernization of 69 
RCA radio -phono models. 

* * * 

SUPREME, INC. ACQUIRES 
SUPREME INSTRUMENT CORP. 

Supreme, Inc., has acquired the manu- 
facturing rights, facilities and assets of 
the Supreme Instruments Corporation. 
The new corporation is composed of ex- 
ecutives, representatives and key em- 
ployees of the old company. 

Supreme Inc., will continue to sell test 
equipment and meters under the name 
Supreme. 

No immediate changes of personnel or 
policy are contemplated. 

Officers and directors are E. G. Perkins, 
president ; D. S. Hill, vice president ; and 
C. A. Carroll, secretary and treasurer. 
Directors include H. W. Burwell, R. M. 
Campion, Harper Johnson, and B. O. 
Burlingame. 

* * * 

RACE TELEVISION CORP. APPOINTING 
DISTRIBUTORS FOR MULTI -UNIT TV 

MODEL 

The Bace Television Corporation, Hack- 
ensack, N. J., are now selecting distribu- 
tors for its multi -unit set which comprises 
any number of viewing screens operated 
from one central control unit. 

* * * 

WAHLGREN NOW PREXY OF 
WCEMA, INC. 

Wallace Wahlgren, San Francisco, has 
been elected president of WCEMA, which 
was recently incorporated in California. 
The organization membership is spread 
over the states of California, Oregon, 
\Vashington, Idaho, Utah, Nevada and 
Arizona with two main groups, the Los 
Angeles and San Francisco councils. 

These councils will alternate in staging 
annual show, the show for 1948 being held 
at the Los Angeles Biltmore on Sept. 30 
and Oct. 1 and 2. 

WCEMA has been voted as an active 
sponsor in the Radio Parts Industry Co- 
ordinating Committee activities. 

RADIO'S OLD TIMERS TO MEET 
AT PARTS SHOW ROUND -UP 

Radio's Old Timers, ROT, are prepar- 
ing for their annual round -up at the parts 
show in May. 

The second annual affair, a cocktail 
party, will be held in private dining room 
No. 2, at the Stevens Hotel, from 5 :00 
to 7 :00 P.M. on Monday, May 10, just 
ahead of the Radio Industry Banquet. 
Only paid -up members of ROT will be 
able to attend. 

ROT was created in prewar days as a 
common meeting ground for those who 
lave been in radio in a commercial way 
for a long period of years. Anyone who 
believes he is eligible for membership in 
this honorary society is urged to com- 
municate with John O. Olsen, president, 
Radio's Old Timers, 1456 Waterbury 
Road, Lakewood, Cleveland, Ohio. 

* * * 

UNGER BECOMES 

WARD S -M 

Roy Brown Unger has been appointed 
sales manager of Ward Products Corp. 

He was formerly assistant sales man- 
ager of the jobber division. 

* * * 

JOHNSON APPOINTED HICKOK 

SALES MANAGER 

H. D. Johnson, formerly assistant sales 
manager for The Hickok Electrical In- 
strument Co., has been appointed sales 
manager, succeeding the late Robert Wil- 
liams. 

WRIGHT VERIFIED SPEAKERS 

They Glorify the Tone 
WRIGHT 

2235 University Avenue .. Inc. .. St. Paul 4, Minnesota 

RIDER MANUAL VOLUME XVII 
OUT IN MARCH 

Volume XVII of the Perpetual Trou- 
bleshooter's Manuals, published by John 
F. Rider, Publisher, Inc., 404 Fourth 
Avenue, New York 16, N. Y., has been 
scheduled for delivery during this month. 

Volume XVII will contain more than 
1,600 pages and will also have the com- 
panion How It Works book and cumula- 
tive index for volumes XVI and XVII. 

Clarified schematics will be carried on 
in volume XVII. 

* * * 

ELECTRONIC LABS REORGANIZED 

Electronics Laboratories Inc., Indi- 
anapolis, Ind., have received a loan of 
$285,000 from R.F.C. and have set up 
a new organization. Norman Kevers is 
president, and Walter Peek, vice presi- 
dent, in charge of sales. 

WEBSTER-CHICAGO APPOINTS 
PARSONS SALES REP. 

Newell B. Parsons has been appointed 
sales representative for Webster -Chicago 
Corp., 5610 W. Bloomingdale Avenue, 
Chicago 39, Illinois. 

Parsons will cover the Chicago and 
Milwaukee trading areas. 

* * * 

MAGNETAPE RECORDER CATALOG 
An 8 -page catalog 4901, has been pub- 

lished by the magnephone division of Am- 
plifier Corp. of America, 398-31 Broad- 
way, New York 13, N. Y. 

Described are seventeen standard and 
portable models, ranging in playing time 
for a single reel of magnetic tape from 
15 minutes to 8 full hours. 

* * * 

ESPEY TV TRAINING KIT 
ADOPTED BY RTS 

A tv training Kit, produced by the 
Espey Manufacturing Company, 528 E. 
72nd St., N.Y. 21, N.Y., has been adopted 
as a basic tv training tool in the courses 
given by the Radio -Television School of 
New York. 

* * * 

G. F. PLATTS NOW CLIPPARD V -P 

George F. Platts has been appointed 
executive vice president of Clippard In- 
strument Laboratory, Inc., 1125 Bank 
Street, Cincinnnati, Ohio. 

Mr. Platts holds the rank of Com- 
mander, U.S.N.R., and during World 
\Var II served in connection with the 
#2 Secret Weapon Project, receiving a 
commendation ribbon from the Secretary 
of the Navy for his services. He was 
formerly general manager of the electric 
products division, McQuay-Norris Mfg. 
Co.. St. Louis, Mo. 

M. V. MANSFIELD CO. 
DISTRIBUTORS OF NATIONALLY KNOWN RADIO 
& ELECTRONIC PARTS, TUBES & EQUIPMENT. 
PROMPT SERVICE. 

937 LIBERTY AVE., PITTSBURGH 22, PA. 
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KRIM NAMED MANAGER OF 

RAYTHEON RECEIVING TUBE DIV. 

Norman B. Krim has been appointed 
manager of the receiving tube division of 
Raytheon Manufacturing Co. 

Mr. Krim suceeds Carl J. Hollatz, vice- 
president of Raytheon's subsidiary, Bel- 
mont Radio Corp., who has become gen- 
eral manager of Belmont. 

TELEVISION INTRODUCED TO BOSTON 

BY TRANSVISION AND SIGHTMASTER 

The engineering staff of Trausvision 
and Sightmaster joined forces with the 
Boston Bell Telephone Co. and CBS, 
during the first tv show in Boston, in- 
stalling 14 tv receivers in Filene's depart- 
ment store. 

An all -day show was put on in the 
windows on three sides of Filene's Wash- 
ington Street store. Program originated 
in New York and was flashed to Boston 
over the A.T.&T. microwave link. 

SOLAR PROMOTES 
ALFRED S. GARTNER 

Alfred S. Gartner has been named as- 
sistant sales manager of Solar Manu- 
facturing Corporation. 

Mr. Gartner has been with Solar for 
nearly five years. 

MILLING BECOMES COMMERCIAL 
VICE PRESIDENT OF RCA SERVICE 

COMPANY 

J. A. Milling has been appointed to a 
newly -created post of commercial vice 
president of the RCA Service Company. 
Prior to his new appointment, Mr. Milling 
was general manager of the parts division 
of the RCA tube department. 

* * * 
GEORGE KOCH OF SIMPSON DEAD 

George Koch, secretary, director and 
sales manager of the Simpson Electric 
Company, passed away on Sunday, Feb- 
ruary 15, 1948 after a brief illness. 

Mr. Koch was sales manager of the 
Simpson Electric Company for 14 years. 
He was formerly associated with Ray 
Simpson at the Jewell Electrical Instru- 
ment Company from 1922 until 1932. 

* * * 

JABLON JOINS ESPEY 

W. W. Jablon. formerly of Hammar- 
lund Manufacturing Company, has been 
elected vice president of the Espey Manu- 
facturing Company, Inc., 528 East 72 
Street, New York City. He will head 
both the jobbing and special products 
divisions. 

SUPREME PUBLICATIONS 
F-M/TV SERVICING MANUAL 

An f-m/tv manual, Most -Often -Needed 
T.M. and Television Servicing Informa- 
tion has been published by Supreme Pub- 
lications, 9 South Kedzie Ave., Chicago 
12, Ill. Presents specific factory instruc- 
tions on adjustment and repair of many 
popular models. Also offered are a variety 
of installation and servicing data. 

BUY FROM YOUR JOBBER 

TINIT 
CONTAINS ENOUGH 

SOLDER FOR SMALL JOBS! 

Difficult radio repair jobs can be handled easily with 
TINIT because TINIT contains enough tin for small jobs 
without additional solder. In powder form, It makes 
tough jobs easy because you can get it into tight 
places! You know it's tinned with TINIT because you 
can see it! Cleans, tins and fluxes all metals including 
sheet aluminum, penetrates rust, grease and dirt in one 

easy operation! Twenty years on the market. Sold by 
automotive, refrigeration, tinning supply and other 
jobbers. 

TINIT MFG. CO., INC. 

P. 0. Box 794, Denver, Colo. 

Servicemen's choice! 
... Murals for 
modern selling 

Cunningham's outstand- 
ing Mural displays are 
scientifically designed to 
create a modern selling 
atmosphere in your store. 
They will give your store 
more "sell" per square foot. 
Each is silk-screened in 
rich oil colors on heavy, 
washable stock. They are 
fadeproof and are easily 
applied to walls, windows 
and panels with cellulose 
tape. 

Available in either ver- 
tical or horizontal form, 
these exciting displays will 
brighten up your place of 
business, emphasize your 
services, and identify 
you with the famous 
Cunningham brand. Get a 
set from your Cunningham 
Distributor today! 

144,_ AM. 
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 For superlative performance 
and longest life in tight spots or 
mighty compact assemblies. Oil - 

impregnated, oil -filled. Fully 
sealed against oil leakage or 
moisture penetration. Metal case 
insulated - not cónnected to 
capacitor section. Outer insulat- 
ing tube. Center mounting strap. 

Previously in 400, 600, 1000 and 
2000 v. D.C.W. ratings, but now 
extended to 2500, 3000, 3500 and 

4000 v. for television and other 
higher -voltage applications. 

See Our Jobber . . . 

Order Aerovox Type 89 oil 

tubulars for your severe -service 
needs. Ask for latest catalog. Or 
write us. 

Nit RADIO -ELECTRON 

[INDUSTRIAL APPLICATI, 

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

fxport:13 E. 40th SL, New York 16, N.Y. Cable: 'AREAS' 

in Canada: AEROVOX CANADA LTD., Hamilton, O. 

JOTS AND FLASHES 

SERVICE CLINICS patterned like tic 
recent Town Meeting of Radio Techni 
cians held in Philadephia have been tem- 
porarily scheduled for New York, Los 
Angeles, St. Louis and Kansas City. The 
meetings will feature talks on the business 
and technical aspects of servicing and 
may also provide an exhibit on test equip- 
ment of today. Harry Elle, who was 
chairman of the Town Meeting Commit- 
tee, reported that 97% of the Service 
Men interviewed after the Town Meeting 
indicated that they got enough out of the 
meetings to justify the effort and would 
like to have another one next year. . , . 

Life memberships in the PRSMA were 
awarded to Bob Baggs of the Harry P. 
Bridge Co. and Harry Kalker of Sprague 
Products at the Town Meeting of Tech- 
nicians in Philadelphia.... The Federa- 
tion of Radio Service Men of Pennsyl- 
vania presented an award to Howard W. 
Sams for outstanding contributions to the 
Servicing industry in 1947, during the 
Town Meeting. . A subcommittee of 
the National Electrical Wholesalers As- 
sociation's Service and Repair Parts 
Committee are making a study of the 
distributors problems involved in installa- 
tion and servicing of tv receivers in 
metropolitan New York.... Jack Clune, 
general merchandise manager of Air 
King Products died recently as a result of 
injuries suffered in an automobile acci- 
dent. . . . A 172 -page catalog, No. 115, 
has been released by Allied Radio Corpo- 
ration, 833 W. Jackson Blvd., Chicago 7, 
Illinois. The catalog contains data on 
some 10,000 items, including test equip- 
ment, batteries, p -a systems, phono, wire. 
disc and tape recorders, etc. . . . Larry 
E. Gubb of Philco has been appointed to 
the finance committee of the Committee 
for Economic Development.... Ben Leh- 
man has resigned as vice president and 
general manager of Radio Wire Televi- 
sion, Inc. . . . Robert J. Harrington is 
now assistant director of sales for Indus- 
trial Television, Inc., 359 Lexington Ave- 
nue, Clifton, N. J. He was formerly 
with Allen B. DuMont Labs.... Samuel 
S. Egert was recently elected president 
of the New York Chapter of The Repre- 
sentatives. William Gold was named vice 
president and Ben Joseph, secretary -treas- 
urer. . . . Oak Ridge. Antenna Co. are 
now located at 239 E. 127th Street, New 
York City.... Eckstein Radio & Tele- 
vision Co. have moved to LeRoy, Min- 
nesota. . The National Bureau of 
Standards have released a 200 -page book 
on "Safety For the Household." It's 
known as NBS Circular 463 and may be 
obtained from the Superintendent of Doc- 
uments, Washington 25, D.C. for 75e... . 

Bittan-Nevins Co. will hereafter operate 
under the. name of D. R. Bittan Co., Inc., 
53 Park Place. New York 7. D. R. Bittan 
is president. Raymond Steckel, vice presi- 
dent and Bernard Brown, treasurer. . 

A 64 -page catalog has been released by 
Radole.k Co.. 601 W Randolph Street, 
Chicago 6, Ill Specialty hardware 
and component parts fur tv are now being 
featured by the Christie Television Corp., 
Oakford. Pa. . . . Hatry and Young, 203 
Ann Street. Hartford. Conn., recently 
celebrated their 20th anniversary. . 

DuMont has reached an agreement with 
the Croslcy Corp. to manufacture tv re- 
ceivers under its patents.... Video Tele- 
vision Inc., are now located at 239 E. 
127th Street, New York City. Burt U. 
Levy is president of the company. . 
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HI -TEMP` SEALDIITE*rjIJ BU LARS 

STAND UP It(413SPOTS 
Pi 

Check these advantages: 
HEAT -RESISTANT TO 100°C 

V PROVEN SUPERIOR MOISTURE 
RESISTANCE SINCE 1939 

SQUEEZE -PROOF HOUSINGS OF 
MOLDED PLASTIC COMPOUND 

VHALOWAX SECTIONS 
TO 600 VOLTS 

V. MINERAL OIL SECTIONS 
FOR 1000 AND 1600 VOLTS 

MAXIMUM SPACE ECONOMY 

V EASY -TO -READ RED LABELS 

/NO INCREASE IN PRICE 

*Trade Mark of Solar Mfg. Corp. 

SOLAR CAPACITORS (2±.51 
North Bergen, N. J. 

There's one sure way of getting all-purpose paper capaci- 
tors. Specify and insist on Solar SEALDTITES. 

Solar's new Hi -Temp plastic molding compound makes 
these pioneer molded tubulars a universal choice for all au- 
tomobile and home radio applications-bypass capacitors, 
coupling capacitors, or buffer capacitors. 

Securely sealed against atmospheric moisture by a tough 
molded armor, Sealdtite Capacitors maintain their excep- 
tionally high insulation resistance throughout their ex- 
tremely long life. Unlike conventional tubulars, Sealdtites 
have no cardboard tubes to grow soggy, or internal voids 
to collect moisture. 

Hi -Temp Sealdtite Capacitors have attractive red labels 
in bold, easy -to -read type. Their smooth surface attracts no 

dust and drips no wax. 

BE WISE! STANDARDIZE ON 
SEALDTITE CAPACITORS 

"Quality Above All" 

AD -135 
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OVERW ELMING H 

Month after month, RCA Batteries continue to smash all previous sales records. 

The reasons for this unprecedented acceptance are conclusive- 

RCA Batteries are designed for radiomen ... to sell through radio outlets. And 
they're backed by the greatest name in radio-RCA. 

RCA Batteries are your assurance of immediate customer acceptance and greater 
profits. 

SELL RCA BATTERIES-THE COMPLETE LINE FOR THE RADIO AND ELECTRONIC TRADE 

Flashlight Portable A's Portable B's Portable AB's Farm A's 

TUBE DEPARTMENT 

Farm B's Farm AB's Industrial 

RADIO CORPORATION of AMER/CA 
HARRISON, N. J. 
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