
IN THIS ISSUE: 

TELEVISION ANTENNAS FOR EVERY REQUIREMENT 
MAKE A UNIVERSAL TEST SPEAKER 

THE ELECTRONIC ANALYZER 
BOOKKEEPING SIMPLIFIED 

MAKING BETTER, FASTER CONNECTIONS 

ELIMINATING CATHODE HEATER HUM 

www.americanradiohistory.com



PAPER 

MICA 

ELECTßOLYTIC 

MALLORY Precision Quality is Built in All Three 

Service jobs that don't kick back are the ones that make a profit for you. When you use 

Mallory capacitors in your service work, you use capacitors that don't kick back. That's true 
whether the job calls for paper, mica or electrolytic capacitors. 

Most servicemen know the big things behind Mallory capacitor quality. But there are many 

extra little things, too, that contribute to their life, uniformity and dependability. 

Raw materials, for instance, that are held to an impurity level of less than one-half a part per 

million. Manufacturing techniques that prohibit human hands from even touching the 

capacitor cartridges. These are examples of the little things that make a world of difference in 

the final product. No wonder so many radio servicemen say: 

INAALLoRCO 

RECTTIFIERS .. PIO W EER SUPPL ESSTORS 

FILTERS 

The MALLORY "Good Service for Good Business" Plan 

includes ideas that will help your business grow. 
Ask Your Distributor about it. 

P.R. MALLORY 8 Ca. Inc. VIBRATORS ... VIBRAPACKS'... CAPACITORS ... VOLUME 

*Reg. U. S. Pot. Off. 

,KAPPROVED PREWION PRS/I5!CTâ 
P. R. MALLORY s, CO., Inc., INDIANAPOLIS 6, INDIANA 
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COMPARE Before You Buy Your Service Data 

The speed with which you can complete radio 

repairs usually depends on the quality of your 

technical information service. That's why you 

owe it to yourself to choose the best. But don't 

guess. Don't take anyone's word for it. Be your 

own judge and jury. 
Ask yourself: "Does the technical information 

service I use provide these features: 

1. Is it complete-does it give me all the data 

I need to do the job? 

2. Is the information concise, or is it padded 

with useless sales talk that makes needed 

data harder to find? 

3. Is the data uniform-the same for all makes 

and models-or do I have to "dope out" 

a different layout for each model? 

4. Does the data service give me accurate re- 

placement listings-or do I have to guess 

what I should order from my parts dis- 

tributor's stock?" 

Don't guess about these important points. Com- 

pare 
any other serv- 

icpoPint 
point, 

Folders 
by set. Check specific 

ice-point by 
models. See what PHOTOFACTS offer you- 

from complete disassembly instructions to ex- 

clusive Standard Notation schematics; from com- 

pletely detailed drawings to exclusive exploded 

views. Then see what you find in others. 

Be critical. Analyze carefully. Judge for your- 

self. Then you will know that only PHOTOFACT 

Folders will meet your actual needs. 

Don't Miss PHOTOFACT Sets Nos. 23-28 
with exclusive "Standard Notation" Schematics 

MA JIM 1E11 

Howard W. Sams 1947 Automatic Record Changer Manual 
Nothing like it! COVERS MORE THAN 40 DIFFERENT POST- 
WAR MODELS. Absolutely accurate, complete, authoritative-based 
.on actual study of the equipment. Shows exclusive "exploded" views, 
photos from all angles. Gives full change cycle data, information on 
adjustments, service hints and kinks, complete parts lists. Shows you 
how to overcome any kind of changer trouble. PLUS-for the first 
time-complete, accurate data on leading WIRE, RIBBON, TAPE, 
and PAPER DISC RECORDERS! 400 pages; hard $4 / 
cover; opens flat. Don't be without this manual. ONLY .95 

Howard W. Sams Dial Cord Stringing Guide 
There's only one right way to string a dial cord. And there's only one 
book that shows you how. It's the Howard W. Sams DIAL CORD 
STRINGING GUIDE. Here, for the first time, in one handy pocket - 
sized book, are all available dial cord diagrams and data covering 
1938 through 1946 receivers. Licks the knottiest dial cord problem 
in a matter of minutes. This low-cost book is a "must" for servicing. 
You'll want one for your tool kit and one for your shop 
bench. Order today. ONLY 75 C 

FREE! New PHOTOFACT Cumulative Index 

New Cumulative Index to first 25 Sets of PHOTOFACT 

Folders now available! Your guide to more than 2200 

receiver models and chassis (1946 and 1947 models). 

Ask your parts jobber for FREE copy, or write us direct. 

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

Export-Ad. Auriema-89 Broad St., New York 4, N. Y.-U. S. of America 
Conedo-A. C. Simmonds 6 Sons, 301 King St., East-Toronto, Ontario 

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

PHOTOFACT Sets now feature the exclusive 
new uniform "Standard Notation" schematics-1- 
the greatest service data development in 20 years! 
Every diagram is drawn to the same basic set of 
clear, uniform, easy -to -understand standards. 
Here's what the new "Standard Notation" Sche- 
matics mean to you: Makes circuit analysis 
simpler, quicker, fool -proof, more accurate! No 
more time wasted puzzling over odd -looking dia- 
grams! No more trouble with varying symbols 
and confusing styles! Just ONE CLEAR 
STANDARDIZED STYLE FOR ALL CIR- 
CUITS-SAVES YOU TIME-HELPS YOU 
EARN MORE. Subscribe to PHOTOFACT at 
your parts jobber now. At only $1.50 per Set, it's 
the easy pay -as -you -earn way to build the 
world's finest service data library. 

BOOST YOUR EARNING POWER! 

Mail This Order Form to Your Parts Jobber Today 
or send directly to HOWARD W. SAMS & CO., 
INC., 2924 E. Washington St., Indianapolis 6, Ind. 

My (check) (money order) for $ enclosed. 
Send PHOTOFACT Sets No. 23. No. 24. 

No. 25. No. 26. No. 27. No. 28 (at 
$1.50 per Set). 

Send ... SAMS' 1947 AUTOMATIC RECORD 
CHANGER MANUAL(S) at $4.95 each. 
Send ... SAMS' DIAL CORD STRINGING 
GUIDE(S) at $0.75 per copy. 
Send PHOTOFACT Volume 1 (including Sets 
Nos. 1 through 10) in Deluxe Binder, $18.39. 
Send PHOTOFACT Volume 2 (including Sets 
Nos. 11 through 20) in Deluxe Binder, $18.39. 
Send FREE PHOTOFACT Cumulative Index. 

Name 

Address 

City State 
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When the 

G -E monogram's 

beside it, your 

number in the 

"Classified" is the 

one they phone! 

Most radio owners have no knowledge of tubes or dr - 
cuits. If a name band quits in the middle of a bar ... if the 

sports announcer's voice turns into an unintelligible hiss with 
the ball on the one -yard line and fourth down. coming up .. . 

impulse is to call a service -man, but fast, asking him to hurry 
over to "fix our radio; it won't play." 

Whom owners telephone, depends mainly on their faith in his 
standards of work. The signpost that all owners know and trust 
is the General Electric monogram. For years they've bought G -E 

lamps; used G -E fans, irons, and toasters; kept their food fresh in 
G -E electric refrigerators. What is G -E to them is dependable. 

Once the G -E monogram is associated with your name ... with 
your shop ... you'll have the opportunity to get radio -service 
business and market the tubes! So cut yourself a big, profitable 
slice of the goodwill which G -E products enjoy among owners 
in your neighborhood. Install and sell General Electric tubes ... 
the best! Electronics Department, General Electric Company, 
Schenectady 5, N. Y. .. 
Techni:al facts you need to guide you in selecting the right G -E tube 
types when servicing radios, are contained in G.E.'s Tube Characteristics 
Booklet ETR-15. Write for your free copy! 

GENERAL 
FIRST AND 

ELECTRIC 
GREATEST NAME IN ELECTRONICS 
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EDITORIAL 
History Repeats 

Look at the record! 1930 through 1935 
were depression years. Radio retailers 
couldn't sell sets so many opened service 
departments. Business conditions im- 
proved from 1936 through 1941. Retailers 
in droves gave up their service depart- 
ments preferring the greater profits per 
unit afforded from selling as compared to 
servicing. War -time, 1942 through 1945, 
was in effect a depression period for re- 
tailers who had nothing to sell, so, they 
took the natural course and specialized 
in servicing for survival. Now sales are 
easy again, and it is a fact that many 
radio retailers are either giving up their 
repair departments entirely or they are 
beginning to "farm out" their installa- 
tion and service work to independent 
servicemen or servicing organizations on 
a percentage basis. 

Frankly, we believe practically every 
store that retails radios should also 
operate its own service department; and 
it should be a good one, well equipped, 
supervised by a good manager and 
manned by competent technicians. We 
also believe independent servicemen and 
service organizations should not confine 
activities solely to repair work. Instead 
their operations should be expanded to 
include sales of radios, small appliances, 
batteries, etc. A soundly organized and 
properly managed radio business can and 
will make profits from both sales and 
servicing, so why not take advantage of 
the situation! At the same time, there 
are other profit -potential side -lines that 
are "naturals" for aggressive Service 
Dealers, to wit: selling, installing and 
renting P -A, sound and intercom equip- 
ment; acting as sales and service agency 
for marine, aviation, taxi, amateur, 
police and lire department radio -com- 
munications equipment. 

Television Specialization 

If every (or if practically every) radio 
technician were to have a very thorough 
knowledge of all phases of VHF, UHF, 
FM and television circuits-and the 
technical ability to install and repair 
equipment of this type, manufacturers 
of television receivers would not have to 
continue the policies they now have in 
effect, that of restricting television set 
installing to "recognized or franchised 
factory -trained television specialists." 
Thus the only answer, the only logical 
way to get television servicing and install- 
ing back into the hands of genuine 
Service Dealers is for them as a class to 
learn all there is to know about the HF 
art. With television sets literally selling 
like hot -cakes, profitable business, such 
as installing television sets, should not 
be allowed to pass your door into a 
"specialists" till. Oddly enough, our 
own experience with some so-called 
factory -trained television specialists 
leads us to believe they enjoy a glorified 
status to which they are not entitled. 

S. R. COWAN, Publisher 

Member of the 
Audit Bureau of 

Circulations 

SANFORD R. COWAN 
Editor & Publisher 

VOL. 
8 

NO. 
11 

NOVEMBER, 1947 

Editorial 

Trade Flashes 

Television Antennas for Every Requirement, by Edward M. Noll 
The most thorough treatise on the subject published so far 

Make A Universal Test Speaker, by Rufus P. Turner 
A worthwhile test bench device-another in the "Substitute" 
series 

Bookkeeping Simplified, by Betty Lee Gough 20 
Fundamental for small business good management 

The Electronic Analyzer, by Charles Babcock 21 
Describing its use and step-by-step procedure 

Circuit Court 24 
G -E Musiphonic Models 40S power supply and audio 
Knight Model 8B-210 audio arrangement 

"Handie Talkie" and "Walkie Talkie" Explained 
Know the forerunners to the coming Citizen's Radio Band 

New Products 28 

Making Better, Faster Connections, by San D'Arcy 29 
Time and money -saving tips on the use of connectors and clips 

Eliminating Cathode Heater Hum, by Albert Loisch 32 
The way to smooth out hummy audio amplifier circuits 

Recharging Wet Portable Batteries 34 
G -E says it can be done from an auto battery 

"Shop Notes" 36 
Neon sign interference; Testing old condensers for intermittents 
or unstable internal contacts; A simple condenser tester 

systems; 

3 

9 

13 

18 

26 

SANFORD L. CAHN HARRY N. REIZES 
National Advertising Sales Manager Advertising Manager 

BRANCH: J.C. GALLOWAY, 816 W. 5th St., Los Angeles 13, Calif., Mutual 8335 
Jean M. Wheeler David Saltman 

Circulation Manager Adv. Production Manager 

RADIO SERVICE DEALER (title registered U. S. Pat. Off.) is published monthly at 
28 Renne Ave., Pittsfield, Mass. by the Cowan Publishing Corp. Executive & Editorial 
Offices, 342 Madison Avenue, New York City 17, New York. Subscription rates: -United States, U. S. Possessions and Canada, $2.00 for 1 year, $3.00 for 2 years¿ 
elsewhere $3.00 per year. Single copies: 25c Printed in U. S. A. Entered as Second 
Class Matter at the Post Office at Pittsfield, Mass., under the Act of March 3, 1879. All 
subscribers should allow at least three weeks for change of address. Copyright, 1947, 
by Cowan Publishing Corp. 
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where you see the 

name STANCOR 
you can count on 

QUALITY 

-_. . -:..,- _ _ _ 

t 

standardize on STANCOR 

WHEY YOU SEE IT ON A 

TRANSFORMER 
PACKAGE, 

YOU 
CANBE SURE OF A , 

THAT 
MAXI N PE 

GIVES GIVES 

RfiORMANCE 

. 
@p r` RD TRANSFORMER RNSF 

t,Ga 

RMERjp,pRAT1pti 

STANCOR stands for the highest standard of 

transformer performance ... Wherever you see 

the black -and -yellow STANCOR merchandise 
display, you know you can rely on the product 
and the distributor who stands behind it. Yes, 

STANCOR stands foremost with radio service 

men ... for the most complete selection of Re- 

placement and General Purpose Transformers 
... and for advanced designs and universal ap- 

plication ... Now, STANCOR adds new stream- 

lined plant facilities to serve you better and 
faster . .. to help you make your service business 

bigger and more profitable. 

TRANSFORMERS 
STANDARD TRANSFORMER CORPORATION CHICAGO, ILL. 
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dNOW ... ANYONE') i 

who owns ANY 

RADIO can enjoy 

thrilling FM with 

the am' "'aloe( 

GOLD 1IIIXE 
for Radio Service Dealers 

Write 

Sell while you service! Enjoy bigger 
busines' and bigger profits with the 
amazing, new FM PILOTUNER that adds 
FM to any radio at all - yet retails for 
only $29.95. 

Every service call is now a potential 
PILOTUNER sale for you! Demonstrate 
it - leave it in the home on trial. And 
watch the volume and profits roll in with 
the miracle unit that has set a new standard 
of superior FM performance! 
Yes... here is your golden opportunity, Mr. 
Radio Service Dealer! Join the growing 
number of alert service dealers who are 
placing reorders weekly for the 
PILOTUNER! Stock the FM PiLOTUNER 
now - and start reaping extra dividends. 

today for full details on the F5" PILOTUNERl 

PI LOT RADIO CORPORATION, 37-06 36th ST., LONG ISLAND CITY, N. Y. 
Makers of PILOTONE VINYLITE RECORDS PIONEERS IN SHORT WAVE FBI TELEVISION 
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(Above photo taken at servicing bench of the Heppe Co., Phila.) 

ALL RIDER MANUALS! 
Ever stop to think how many successful serv- 
icing shops, with which you are personally 
acquainted, have complete sets of Rider 
Manuals? Ever notice how many photographs 
of servicing benches, illustrating success sto- 
ries in magazines, show all Rider Manuals? 

This is more than coincidence. It is irrefutable 
evidence of how Rider Manuals profitably 
meet the day -in -day -out data needs of busy 
shops. 

Now, consistent with "Seventeen years of 
Continuing Service to the Servicing Industry," 
Rider has further ANTICIPATED your needs by 

establishing the "24 Hour Data Service" ex- 
plained below. 

Here is further justification for the faith of 
the many thousands of servicemen who have 
depended upon and benefited by the time- 
saving, authoritative*, money -making data 
supplied by Rider Manuals. 

It is such informed publishing which has re- 
sulted in Rider Manuals pouring out profits 
for servicemen year after year after year. 
It is such progressive services which suggest 
you be sure your shop has the sign of suc- 
cessful servicing-all sixteen Rider Manuals. 

HOUR DMA 
SERVICE 

.. 

taw 24 
our new 

1947, we instituted informa- 

tion 

e to supply you 
with 

On 
14°vernl'éfv 

c0, 

issued,or 
old, receivers. sche- 

matic, 

Pontoon any áeáOaK)a d pill sl)staon everything 
end 0 

b c (stamps 
arts Additional 

maticwhich weill fit on the two 
age 

with 
seven 

a 

data is 5c o 
p to 

else for everything up re 

manufacturers' requires 
more 

additional 
page is 

m charge manufacturers' 
pages, if the 

man 
each data you 

n 
es, 

get 
whatever service dates. 

than 
isseve 

between 

to publication 

need between 
Rider Manual 

ADDING FIGHT TO THE VAIUE OF OUR 

YEARSEOF CONTINUING Y 
SERVICE 

TO 

SEVENTEEN SERVICING 
INDUSTRY" NDUSTR 

YOU NEED ALL 16 
Volume XVI 
Volume XV 
Volumes XIV to VII 

(ea. Vol.) 
Volume VI 
Abridged Manuals 

(one volume) 
Record Changers and 

Recorders 9.00 
Master Index, covering Rider 

Manuals, Vols. Ito XV 1.50 

$ 6.60 
18.00 

15.00 
11.00 

I to V 
17.50 

* Rider Manual data is 

the OFFICIAL AUTHOR- 

IZED servicing data right 
from the service depart- 

ments of the companies 

that made the sets. No 

one knows better than the 

manufacturer what servic- 

ing procedures are best 

for his product. This is 

the basis for the authority 

and the succesf of Rider 

Manuals. 

OTHER RIDER CLASSICS 

Inside the Vacuum Tube $4.50 

The Cathode Ray Tube at Work 4.00 

Servicing by Signal Tracing 4.00 

The Meter at Work 

The Oscillator at Work 

Vacuum Tube Voltmeters 

Automatic Frequency Contr 
Systems 

Radar-What It Is 

Understanding Microwaves 

18, 

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

A -C Calculation Charts 

2.00 

2.50 

2.50 

ol 1 413 
1.75 I 
1.00 I 
6.00 , O 
7.50 

RIDER MANUALS 
MEAN SUCCESSFUL SERVICING 

war am eft 

! RIDER RF N 
PUBLICATIONS 

FM TRANSMISSION 
.8 RECEPTION For the radio service man.-for 

the the student or engineer. Over 300 
pages-Paper cover 

Similar edition, but hardback, $1.80 cloth cover 
$2.70 2 NEW RIDER 99'rs 

PA INSTALLATION 
AND SERVICING UNDERSTANDING 
VECTORS AND PHASE 

e2 ,. 

VOL. XVI 
SHOULD BE OVER YOUR 

SERVICE BENCH, NOW!1, 

Volume XVI is the first to be 
issued under our new three - 
volumes -a -year publishing 
schedule which brings you 
systematically -bound, authorita- 
tive* servicing data at the 
earliest practical date. 

It contains data from 94 manu- 
facturers -a greatly increased 
percentage of "clarified- 
schematics"-a generous num- 
ber of photographs on small 
table models and a separate 
"How It Works" book, in addi- 
tion to the usual authoritative 
information you have come to 
depend upon in previous Rider 
Manuals - and this is made 
available to you in Volume XVI 
at the greatest possible econo- 
my; less than a penny a page. 

Your jobber has Volume XVI in 
stock now-Enjoy the benefits 
of its use-get it today! 

768 Pages 
Plus 

"How It 
Works" Book 

$6.60 

ki 
Each over 130 pages ...... each 99t 
OUT IN JANUARY 

Broadcast 
Operator's 

Handbook 
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another 1111 KRG SCOOP 

Right on the heels of the Wire Recorder, 
AIR KING follows through with another 
winner the AIR KING RADIO - 
CAMERA (2 in 1) portable. Here is an 
exclusive new AIR KING innovation .. . 

America's first Radio -Camera . . . com- 
pletely new . . . and different. 

The ability of AIR KING to 
produce the unusual in radios 
is well known. The country's 
most successful merchandisers 
have followed AIR KING'S 
leadership for the past 27 years. 

The Radio -Camera is an im- 

portant contribution to the 
radio dealer . . . today . . 

when he needs it most! 

AIR KING RADIO -CAMERA MODEL A410 

SIZE: Height 9'Ye"; Width 4?'é"; Depth _%" 
WEIGHT: Less than 4 lbs. complete with batteries. 
RADIO: Superheterodyne with latest type miniature 

tabes. 
BATTERIES: 2, flashlight type "A" 

1, 67 Ve Volt "B" Battery 

CAMERA 
Eveready Camera Case: 50mm. Meniscus Lens, time 
and instantaneous exposures. Takes black and white 
or color pictures; #828 Standard Film. 
Adjustable strap for shoulder or hand carry. 

AIR KING'S 

tkt\ portable 

jeti 
the PORTABLE RADIO FIELD 

MODEL A41@ 

* For quick action write or wire Air Kit, Products 
170 - 53ra Street B,,c.kI;ra, Nev Ycrk 

Export Address: Air Kirg tnternation:I, 75 W'sat street, 1 Pi ',or'e 6, New ra'.. 

A1R, KINRIDI1. Re larGy a Jladt4 .JlrCe 79° Dirisi.1 of hYTRON FAGIO 8 t_cCTrîON'CS CCRP. 
oO 

o 
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ON THE WAY-a superior line of test equipment 
that puts time-consuming service jobs on a profitable, 
production -line basis ... that anticipates all FM and 
television needs. Matched styling of all instruments 
permits attractive, convenient grouping. Watch for 
announcements of the other units in this new line. 

F SWEEP GERERRTOR 
WR 53A 

RCA's NEW FM SWEEP GENERATOR 
... third unit of a 

revolutionary new line 

Provides every signal you need 
for fast, accurate FM alignment 

THE WR -53A removes the last element 
of doubt from FM receiver alignment 

. . . regardless of band -width require- 
ments. You bring the recognized advan- 
tages of the sweep method of alignment 
to every FM job-speed, accuracy, and 
reliability that add up to a perfect job 
every time, in less time. 

It's packed with features to make your 
work easier. Here's a quick check list: 

i -f center frequency, 8.3 to 10.7 me 
... adjustable i -f sweep width ... internal 
and external frequency modulation .. . 

r -f range continuously variable from 85 
to 110 me ... provides AM or c -w signals 
... includes step and fine attenuators .. . 

a scope phase control permits centering 
of sweep patterns. 

With the i -f sweep section, you can align 
i -f stages by the variable -frequency or 
visual method. When used with an oscil- 
loscope or VoltOhmyst, you can quickly 
adjust an FM discriminator circuit by 
either the visual or singe -frequency 
method. Alignment of r -f, lo_al-oscillator, 
ratio -detector, and mixer circuits all be- 
come simple, routine jobs. 

Here's an instrument that's comparable 
in performance yet half the price of simi- 
lar laboratory -type equipment. It's a 
"natural" for the receiver manufacturer's 
laboratory as well as the radio service 
shop. 

A new bulletin is yours for the asking. 
Keep in touch with your RCA Test Equip- 
ment Distributor. 

TEST AND MEASURING EQUIPMENT 
RADIO CORPORATION of AMERICA 

eblrENGINEERING 
PRODUCTS DEPARTMENT, CAMDEN, N.J. 

In Canada: RCA VICTOR Company limited, Montreal 
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IIltí%IPL LLiWIII S 
A "press -time" digest of production, distribution R merchandising activities 

Tartak Again Making Speakers 
Paul H. Tartak who until the war was 

for 20 years identified with leading 
loudspeaker manufacturing firms an- 
nounces his return to the field using the 
trade name Tartak Speakers, Inc. 
Offices are located at 3120 E. Pico Blvd., 
Los Angeles, Cal. A complete line of 
PM and electromagnetic speakers for 
manufacturers and for the jobbing and 
replacement trade is offered by the firm. 

Paul H. Tartak 

Television In Dayton 
The G -E Supply Corporation of Day- 

ton, Ohio, believes it has a "television 
first" to its credit. They received on a 
G -E Model 801 a television program 
from Cincinnati-about 45 air miles 
away-despite a severe electrical storm, 
intervening hills and the low power 
(500 watts) of the experimental station 
there. 

Plans have been announced by WLW 
for a Dayton television station. 

All instruments manufactured by Simpson 
Elec. Co. of Chicago are to have supplied 
with them an Operator's Manual which com- 
pletely describes step-by-step use of that 
particular instrument-its applications, 
ranges, etc. Each Manual also contains a 

complete schematic of the instrument's cir- 
cuit. Five Manuals have been issued to 
date and others are in preparation. 

Speaker Repair Catalog 
Waldom Electronics, Inc., of 911 N. 

Larrabee St., Chicago 10, Ill., is offering 
without charge their Catalog 10 which 
completely lists available replacement 
cone and universal field coil assemblies. 
Write for your copy. 

RWT Ups Calnan 
The Boston branch of Radio Wire Tel- 

evision Inc. is, now under the manage- 
ment of Ernest J. Calnan who succeeds 
Michael Scott. 

Speedier Solar Service 
Solar Capacitor Sales Corp. is now 

shipping capacitors, radio noise filters 
and capacitor test instruments from its 
Chicago plant at 4501 South Western 
Blvd. to overcome the transportation 
handicap experienced by Western and 
Pacific Coast parts distributors with 
regard to delivery time and transporta- 
tion costs. 

Complete stocks of parts for whole- 
salers have been established at Chicago, 
and additional personnel has been 
added to facilitate prompt handling of 
orders for Solar's customers. 

Time Payments 
Proposed credit controls on the sale 

and purchase of consumer durable 
goods to become effective after Federal 
Regulation W expired on November 1, 

1947, were outlined by the American 
Finance Conference, national associa- 
tion of independent finance companies. 

In an effort to increase the flow of 
durable goods to the public, the Con- 
ference suggested that its more than 300 
member companies adopt a set of 
standards by which they may control 
the extension of credit on purchases and 
sales of automobiles, household appli- 
ances, refrigerators, radios, radio -phono- 
graphs and television sets, and other like 
items. 

Proposed terms and conditions are as 
follows: Radios, phonographs, television 
receivers and commercial refrigerators- 
minimum down payment 20% with 24 
months in which to pay balance; min- 
imum monthly payments to be $8 or 
more. In transactions for television re- 
ceivers or refrigerators where installa- 
tion fees are extra, such fees to be in- 
cluded. The committee stressed that 
the above schedule represents the most 
liberal terms that should be extended 
on time payment sales, and urged that 
where possible the initial down payment 
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should be higher and the term in which 
the unpaid balance is to be handled 
should be kept to a minimum period. 

Admiral Consoles 
Admiral Corporation, recently un- 

veiled two new console radio combina- 
tions. 

Model "60" features include high- 
speed automatic record changing, ultra- 
sensititive Miracle Tone Arm, four con- 
trol knobs (one of which provides con- 
tinuously variable tone control), and 
storage space for 108 records. 

The walnut cabinet, Model "65" is 
built around a 6 -tube plus rectifier 
straight A.C. chassis incorporating push- 
pull audio. High-speed, silent record 
changing, the new Miracle tone arm, 
continuously variable tone control, and 
an extra -large loop antenna are also 
features. 

E. M. Braun 

E. M. Braun has just been appointed Jobber 
Sales Manager for Maguire Industries, in 
charge of all jobber sales for the Meissner, 
Radiart and Thordarson Divisions of Maguire. 

Chenault Upped By Sparton 
Dave R. ('henault, formerly Assistant 

Advertising Manager is now Sales Pro- 
motion and Advertising Manager for 
the Radio and Appliance Division of 
Sparks Withington Co. 

Petrillo OK's S -C FM 
Stanley H. Manson, Stromberg -Carl- 

son manager of advertising and public 
relations, has announced that James C. 
Petrillo, president of the American 
Federation of Musicians, has rescinded 
his recent ban prohibiting the use of the 
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Make YOUR SHOP a 
modern, profitable 

SERVICE LABORATORY 
Two things - and only two things - spell success or failure 
in radio servicing today. One is knowledge and skill. The 
second is instruments. McMURDO SILVER brings you the 
Laboratory Caliber Electronic Test Instruments which turn 
your shop into a modern service laboratory. Simple instructions 
make them easy to use. They are proved by thousands upon 
thousands of users. Compare value and prices and LCETI will 
be your selection, too. 

MODEL 906 FM/AM SIGNAL GENERATOR: The basic need for AM, FM, and tele 
vision servicing. 8 ranges calibrated ±1% accurate, 90 kc. thru 210 mc. 0-100% 
variable 400 AM; 0-500 kc. variable FM sweep built-in. Metered microvlts; variable 
0-1 volt Strays lower than $500 laboratory generators. Only $99.50 net. 

"VOMAX" UNIVERSAL V.T.V.M.: The overwhelming choice of experts. 51 ranges, 
d.c., a.c., a.f., i.f., r.f., current, db., and resistance. Visual signal tracing to 500 mc:. 

New 5" pencil -thin flexible r.f. probe. Only $59.85 net. 

MODEL 904 CONDENSER/RESISTANCE TESTER: Measures accurately 1/ mmfd. thru 
1,000 mfd.; !r."-thru 1,000 meg'- . Internal 0-500 V. variable d.c. polarizing volt- 
age. Measures condensers with rated d.c. volts applied. Only $49.90 net. 

MODEL 905 "SPARX" SIGNAL TRACER: Time -saving visual and audible signal 
tracing; also tests phono pickups, microphones, speakers, PA amplifiers. Is your 
shop test -speaker, too. 20^' thru 200 mc.; PM speaker; mains -insulated transformer 
power supply. Only $39 90 net. 

SEND FOR COMPLETE CATALOG. See these cnd Silver com- 
munication transmitters, receivers, "Micromatch," X -al -con- 
trolled VFO, pretuned frequency multiplier at your jobber., 

OVER 36 YEARS OF RADIO ENGINEERING A:HIEVEMENT 

4 s ae;-, 
EXECUTIVE OFFICES: 1240 MAIN ST., HARTFCRD 3, CJNN. 
FACTORY OFFICE : 1 2 4 9 MAIN ST., HARTFORD 3, CONN. 
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Rochester Civic Orchestra on the Strom- 
berg -Carlson Treasury of Music pro- 
gram which will now complete its 
scheduled 16 weeks series over 28 sta- 
tions of the Continental FM Network. 

Petrillo made it clear that the modi- 
fication applies only to the Stromberg - 
Carlson Company and is not to be inter- 
preted as a green light for other sponsors 

Offers Television Franchise 
Sightnaster Corporation, New York, 

announces that protected franchises on 
their new television receiver line are now 
available to Service Dealers. The key 
item in the line is a "Sightmaster" com- 
bination television model having a high 
fidelity FM radio receiver and listing at 
$375. This set's features include: bright, 
stable 10" picture, direct view; hi -fidel- 
ity audio with 9" speaker; full video 
bandwidth; coverage of all television 
channels and a choice of several cabinet 
types. For further details about the 
Sightmaster franchise phone Murray 
Hill 3-6087 or write Sightmaster Corp., 
220 Fifth Ave., New York 10, N. Y. 

Larger FM Audiences 
The tremendous sale of FM converter - 

tuners, attachable to any ordinary AM 
radio receiver to bring in FM reception, 
leads John Meck, president of John 
Meek Industries, Plymouth, Ind., to 
predict that FM audiences will soon vie 
with AM audiences in the number of 
listeners. 

"The public is now ready for some- 
thing new in radio reception. They are 
fed up on commercials and singing 
jingles, static, and the soap operas," 
Meek said. 

Meck warns, however, that the FM 
stations themselves still have to change 
some of their programs. "Too much 
classical music is tiresome. More light, 
popular music is indicated as well as 
children's programs and some round- 
table discussions, with emphasis on 
public service programs. As FM listen- 
ers increase," Meek concluded, "more 
large FM consoles will be sold." 

Earlier this year Mr. Terry P. Cunningham 
was named advertising manager of Sylvania 

Electric Products, Inc. 
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AUDIO ENGINEERING SUPREMACY 

is built into every RACON Sound Reproducer 

ACOUSTIC & STORMPROOF MATERIAL 

Only BACON makes speakers with R i uu A uustic Cloth 
which is processed by a patented method which gives a non - 
vibratory wall, thereby increasing the output of the horn with- 
out loss due to wall vibration. Supplied as a part of all re- 
entrant horns, and on all straight horns when so ordered. Storm- 
proof types are guaranteed for life in all kinds of weather and 
temperature, regardless of climatic conditions. 

Re-entrant Trumpet 

ADVANCED ENGINEERING & DESIGN 
BACON'S leadership in sound reproducer engineering has been recog- 
nized for almost three decades. BACON driver units have a rated 
output for peak and continuous performance far in excess of any other 
brands-continuous operating capacity 30 watts, peak capacity 60 
watts. BACON speakers and driving units require less energy input 
yet they deliver more efficient sound reproduction output. All claims 
made by BACON as to cutoff frequencies and acoustic lengths of 
speakers, power handling capacity, efficiency and frequency range of 
driver units are substantiated by tests made at laboratories recognized 

as the foremost in 
the industry. 

P -M Unit 

Miniature Long Bell Unbreakable 
Trumpet / 

Radial Horn 

Radial Re-entrant 

COMPLETE LINE TO CHOOSE FROM 

There is a BACON driving unit, trumpet or speaker for every 
conceivable sound application-also the accessories (brackets 
and housings) that may be required for special purposes. Sound - 
men know that it pays to choose and use a speaker line that is 
complete. Yes-BACON makes every kind of sound reproducer 
from the giant 7 foot length auditorium horn down to the small 4 
inch intercom cone speaker-from the super giant P.M. driving 
unit to the tiny driver for paging horns. 

SEND FOR FREE CATALOG 

RACON ELEC. CO., INC., 52 E. 19 ST., NEW YORK, N. Y. 

BACON Racon Elec. Co., Inc. 
52 E. 19th St., New York 3, 1. Y. 
Gentlemen: Please send me a copy of your 
new free catalog. 
Name 
Address 
City & State 
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SWAP - BUY 
ÇOR SELL 

FOR SALE -New NC -2-40D with 
speaker, used less than 2 months, per- 
fect, $240. F. Mason, 390 Highland 
Avenue, Malden 48, Mass. 
TRADE -Excel 16mm camera and pro- 
jector, cost $60 new. Want Sprague 
deluxe teleohmike, will pay difference if 
necessary. Projector needs new small 
sear. Send offers. Vernon Hurd, 129 
North Street, Gloversville, N. Y. 
WILL TRADE -Amplifier with both 
BSvolt D.C. and 110 volt A.C. input 
and/or radio test equipment. Want 
8mm movie or 35mm still cameras "r 
projectors. Julius G. Brady, 701 N. 
Corry St., Pensacola, Florida. 
TRADE OR SELL -Confidence model 
36 tubes, condenser -vibrator tester. 

Weston 537 set tester. Want test 
equipment, radio,'camera or rifle. J. \t 
Landon, Box 6425, Pittsburgh, Pa. 
FOR SALE-Vomaxmultimeter,almost 
new, $50; $200 worth of new tubes and 
parts including 140 popular tubes, $100. 
Robert Fellows, Caledonia, N. Y. 
FOR SALE -Rider's manuals No. 10. 
12, 13, 14, new, perfect, $12 ea.; Rider', 
record changer manual, new, perte, t 

$5.; Ghirardi's modern radio servicing 
and Ghirardi's radio trouble shooter, 
handbook, good condition, $5. Harle 
L. Ray, 2411 W. Hallman Avenue, 
Alhambra, Calif. 
WILL TRADE-Hallicrafter S-36. 
perfect, complete with batteries. Want 
Hallicrafter SX-25 good condition, r 
what have you? Harris Radio Service. 
405 11th Avenue, Meridian, Miss. 
WANTED -RCA console radio, dia 
type remote tuner and wireless volume 
control, good condition mechanically 
and electrically. J. C. Harkness, 613 
Taylor Avenue, Alameda, Calif. 
FOR SALE -Meissner analyst, $75; 
Hickok sig. gen. No. 288X, $95; 
Hickok tube and set tester No. 534, 
$90 complete with leads and instruc- 
tion manuals, used less than six months, 
perfect; Rider's manuals No. 1-5, 6, 7, 
8 & 9 $50. Berry Radio Service, 351 
Hastings St. (Rear), Pittsburgh 6, Pa. 
SELL OR TRADE -334 x 4% press 
camera, flashgun, film, etc. darkroom 
equipment worth $600, sell for $250. 
Want signal generator, combination 
tube and set tester, signal tracer -what 
have you? Letters answered. Harry K. 
Sturtz, Jr., 35211 Melton, Wayne, 
Mich. 
FOR SALE -Rider chanalyst 162C, 
name as new, $130. Russell's Radio 
Shop,Box 125, Alderson, W. Va. 
TRAE OR SELL -Complete set tele- 
vision coils (10). Want -one or two 
tube short-wave receiver. M. Ger- 
ahowitz, 147 Chester St., Brooklyn 12, 
N. Y. 
FOR SALE -Precision 920 mutual 
conductance tube and set tester will 
test latest tubes, excellent condition, 
$40. L. Weisenberg, 4625 N. Lawndale, 
Chicago 25, Ill. 
FOR SALE-Stancor 60P, 60 watt 
phone, c.w. transmitter, $80, complete 
with coils for 80 and 40 meters. F.O.B. 

a*ïc_.: : *' 
SPAfIUE (A6A(liORS'ROOWIII tislts. 

FREE! This Giant Sprague 
TEL -U -HOW 
WALL CHART 
-from your Sprague Distributor 

Ask your nearest Sprague jobber for your 
copy of the SPRAGUE TEL -U -HOW 
WAIL CHART. Just the thing for hang- 
ing on the wall of your shop. Its pro- 
fessional appearance impresses customers. 
The material it contains will help }'ou do 
jyi;s easier, better, faster. 

Beautifully lithographed in colors, size 
22" x 28", the chart includes handy serv- 
ice application data; diagrams and de- 
scriptions of common circuit troubles 
involving capacitors; general replace- 
ment data on electrolytics; formulas; 
transformer, resistor and capacitor color 
codes; schematic; and similar invaluable 
service information. Everything is ar- 
ranged for quick, easy reference. Popular 
Sprague Capacitors and Koolohm Re- 
sistors are illustrated. Don't miss it! 

Paul J. Zink, N 'tSM, 1246 S Law- 
rence Ave., New York 60, N. V. 
FOR SALE -BC -611C transceiver, 
handie talkie 3.5 mc. to 6. mc; new with 
box 13X49 containing 13 receiving and 
transmitting crystals, antenna, tank 
coils for each of 13 bands plus technical 
manual, $50 F.O.B. E. Kuligowski, 192 
N. Henry St., Brooklyn 22, N. Y. 
WANTED -Legal size mimeograph - 
self feed; typewriter, test equipment, 
books, Rider's manuals, ham parts, 
etc. Urgently need 32 misc. transform- 
ers, and 17 meters. Rush list of what 
you have giving all information. Cash 
or trade. Eddie Howell;, Route 2, 
Dillon, S. C. 
FOR SALE -20 boxes radio parts, $3 
ea.; 40 radio tubes, 20e ea. or 10 for $2; 
table model Sessions electric clock, 
$8.50; 14 boxes Popular Science mugs. 
from 1924 to 1937, etc. Write for list. 
Evan H. Griffiths, RD 1, Rock -Creek, 
Ohio. 
FOR SALE -All numbers radio tubes, 
$50 per 100 assorted. Will send COD, 
Best Radio Shop, 3349, Fulton, Cleve- 
land 9, Ohio. 
FOR SALE -Supreme publications 
manuals 2 to 7, $1.50 ea. or $8 for lot; 
Superior instruments CA -10 signal tra- 
cer, slightly used, $10; Feiler "Stetho- 
scope" TS -3, a -c operated, almost new. 
$27.50. R. R. Rissman, 3333 W. Wash- 
ington Blvd., Chicago 24, Illinois. 

YOUR OWN AD RUN HERE FREE 
The Sprague Trading Post is a 
free advertising service for the 
benefit of our radio friends. Pro- 
viding only that it fits in with 
the spirit of this service we'll 
gladly run your own ad in the 
first available issue of one of the 
six radio magazines in which this 
feature appears. Write CARE- 
FULLY or print. Hold it to 40 
words or less. Confine it to 

radio subjects. Make sure your 
meaning is clear. No com- 
mercial advertising or the offer- 
ing of merchandise to the high- 
est bidder is acceptable. 
Sprague, of course, assumes no 
responsibility in connection 
with merchandise bought or 
sold through these columns or 
for the resulting transactions. 

Dept. RSD-117, SPRAGUE PRODUCTS COMPANY 
North Adams, Mass. 

(Jobbing distributing organization for products of the Sprague Electric 
Company) 
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FOR SALE -GE phono motor excel- 
lent condition, $7.50; 2 Taylor TB -35 
xmitting tubes, $1.20 ea; 104 Amperite 
ballasts, $24; 10 midget meters, $15; 
2-12 henry, 30 ma chokes, $1 ea; and 
7" long nose pliers, $1 per pair. Griffin, 
F.O.B., Ithaca, Box 20, N. Y. 
WANTED -Old tubes and radios prior 
to 1923 -any condition, dead or operat- 
ing. Will pay cash -for collector hobby. 
Ed. Sujak, 4209 Elston Ave., Chicago 
18, Ill. 
FOR SALE -Victor 16mm projector 
4013, sound or silent; plug for mike on 
phono, complete with 45" x 60"; Ra- 
diant beaded screen and accessories, 
slightly used but in A-1 condition, 
$425; aLso Speco signal tracer amplifier 
with probe, STAC new, $39.50. Will 
trade for good signal generator. Robert 
Andrews, 23 Hickory St., Rome, Ga. 
FOR SALE -Latest I.C.S. general 
radio course including industrial elec- 
tronics, radio servicing, radio operating, 
f -m television, etc. Consists of 73 
instruction books, Cost $208, selling 
for $50 or what have you to trade. 
Wendung Radio Service, 18889 Car - 
doni, Detroit 3, Mich. 
FOR SALE -Equipment for service 
shop; 6' service bench with 6 meter 
test panel, fluorescent light; 3 double 
outlets; rack for manuals, Precision 815 
counter tube tester, modernized; Su- 
preme 502 portable tester; Hickok 18 
generator and Stancor 6v pack for 
auto radio servicing. For particulars 
and price write Sids Radio Service, 49 
Christie Ave., Clifton, N. J. 
FOR SALE -RCA Voltohmyst, 195A, 
new, used a month, $59; Triplett tube 
tester, used three months, $34; Ap- 
proved signal generator, $200, used 3 
months, $30. Ernest Judd Radio 
Service, 239 West Eighth St., Flora, Ill. 
WANTED -Riders volumes 9, 11, 12 
and 13. Theodore Lohr, 140-28, 247th 
St., Rosedale, Long Island, N. Y. 
FOR SALE -2 Motorola, 8 tube 
Golden Voice car radios, new and in 
cartons. Will fit 46 and 47 Kaiser and 
gazer cars and Buick 40, 60, 90 and 
1946. Cash or will trade for new or used 
radios for cheaper cars. John Repa, 
Jr. Main St., Richlandtown, Pa. 
FOR SALE -New Willard radio "20-2 
storage batteries for G. E. portables, 2 
volt, plastic case, $1.25 each. Halprins, 
140 E. 2nd St., Los Angeles 12. Calif. 

SALE OR TRADE -New Abbott TR -4 
transmitter -receiver with power supply; 
new CA -11 signal -tracer; new wireless 
record player and Kato -rotary con- 
verter 32 volts input, output 110 volts 
A.C. Send stamp for list. Wm. H. 
Lorimer, P. O. Box 361, Williamsport, 
Pennsylvania. 
FOR SALE -1939 Buick custom-built 
radio, $40; portable electric phonograph 
$20; Hallicrafter S41 jr., like new, 
$30; all perfect. John De Cesare, 130 
Center St., Bridgeport, Conn. 
FOR SALE -S cot t marine radio, 
3.5/18mc, broadcast band, excellent 
shape, cost $140, will sell $100. D. A. 
De Voe, 120 Godwin Avenue. Ridge- 
wood, N. J. 
FOR SALE -Television r e c e i v e r, 
home-made from kit, good condition, 
22 tubes, one 7" CRT, switch in or out 
cathode follower, $150. John Friskes, 
611 Fairview Ave., Ridgewood, Brook- 
lyn 27,,N. Y. 
FOR SALE -100 radio tubes; 18-1, 
2 & 3 tube amplifiers, 12 P.M. speakers; 
will sell all or part. Carl Browne, 167-04 
111th Ave., Jamaica 5, N. Y. 
FOR SALE -BC -348-0, excellent con- 
dition, converted to 110 volts A.C., 
$68. E. Johnson, 202 Baker St., 
Mishawaka, Indiana. 
WANTED -2-6B5; 2-1F7; 1-1F6 radio 
tubes. State price. E. Kiehuhoff 
Radio Service, Box 355, Wathena, 
Kansas. 
FOR SALE-Stancor 100 MB, SO 
watt transmitter, complete with tubes, 
7249 KC xtal, 10-20-40 coils, 3 spare 
807's; 1 pr. Selsyn motors, never used. 
2 motor 3 & '7, H.P. 100 volt A.C. 
1725 speed. Wm. T. Kamish, 908 
Rochford Ave., Austin, Minn. 
WANTED -Radio parts, tubes or 
books. Will trade -rubber stamps, a 3 
line cushion index, 70e, each additional 
line 20e, for knob handle add 20e. J. T. 
Cookson, Lock Box O -S, Puxico, Mo. 
FOR SALE -Homemade 5" televis- 
ion set in working order, minus sound, 
includes antenna but no cabinet, 
$35. Stanley Schneider, 1041 Findley 
Avenue, Bronx 56, N. Y. 
FOR SALE -Feiler signal tracer, new; 
Westinghouse decibel meter, round 
face, new. Both $12. F. Zika, 23-29 
33rd Avenue, Astoria, Long Island, 
N. Y. 

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name! 
*Trademark Reg. U.S. Pat. Off. 
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neir Ckdrdcteristics & 

A oolications 
THE antenna type for television re- 

ception can be simple or complex 
depending on height, signal strength, 
signal-to-noise ratio, and receiver sensi- 
tivity. For a good location in the pri- 
mary area of the transmitter a simple 
dipole and good low -loss transmission 
line is satisfactory. In fact, if the re- 
ceiver has a resistive input which 
matches the transmission line imped- 
ance the antenna need not match the 
transmission line. This means there will 
be some attenuation and a lower signal- 
to-noise ratio, depending on the extent 
of the mismatch, but the antenna sys- 
tem will have approximately uniform 
sensitivity over a wider band of fre- 
quencies. One dipole will suffice for the 
low frequency channels and a second 
dipole for the high channels. This 
method, which considerably simplifies 
antenna construction, is only satisfac- 
tory when we can sacrifice signal ampli- 
tude for simplicity. To be free of a 
transmission line reflections the re- 
ceiver must present the proper resistive 
termination to the transmission line. 

In areas in which the signal is weak or 
there is difficulty keeping the signal 
above the noise level a properly matched 
antenna is essential. A correctly de- 
signed and matched antenna not only 
results in peak signal strength so far as 
the match is concerned but can be 

Fig. 1. Dipole antenna properly orientec For 
reception. 

This is probably the most comprehensive 
article on the subject 

by EDWARD 

further improved, with the use of larger 
and/or additional elements, to have 
better horizontal and vertical directiv- 
ity, resulting in better signal sensitivity 
and higher signal-to-noise ratio. 

Antennas as used for television are 
either resonant or non -resonant. The 
dimensions of the resonant antenna are 
critically dependent on frequency of 
signal to be received and have, in most 
cases, a physical length less than a wave- 
length, generally a half -wave for most 
common types. An example of the res- 
onant or tuned antenna is the simple 
dipole, Fig. 1, the physical dimensions 
of which are approximately a half -wave- 
length at the frequency to be received. 
Other tuned antennas, most of them 
dipole elaborations, are the folded dipole. 
V -antenna, fanned, and conical antennas, 

The shape and dimensions of tuned 
antennas affect their bandwidth and, 
to some extent, their horizontal directiv- 
ity. The more elaborate variations 
have greater bandwidths. The hori- 
zontal directivity of these resonant 
antennas can be sharpened with the use 
of reflectors behind the antenna and 
directors ahead of the antenna. These 
directors and reflectors are generally 
parasitic elements and have no electrical 

published to date. 

M. NOLL 

connections to the main antenna ele- 
ment. 

The vertical directivity of the an- 
tenna system can be narrowed to low 
angles by stacking antenna elements a 
half -wavelength a p a r t. A typical 
stacked system appears further on as 
Fig. 14 and consists of two dipoles and 
reflectors stacked one above the other. 
Any type of resonant antenna can be 
stacked with or without, parasitic ele- 
ments with a substantial concentration 
of the antenna sensitivity vertically. 

The non -resonant or aperiodic an- 
tenna is sensitive to an extremely 
broad -band of frequencies provided cer- 
tain minimum dimensions are main- 
tained. The length of such an antenna 
is at least three wavelengths. Both 
bandwidth and sensitivity rise as this 
dimension is increased. Typical aperiod- 
ic antennas are the rhombic and long- 
wire, Figs. 20 and 22. These long 
antennas are occasionally used for home 
receivers but do find application in tele- 
vision relay systems. 
Dipole Antenna 

The simplest and one of the most 
common antennas is the dipole, Fig. 1, 
which is a half -wave antenna opened at 
the center for feeding and, consequently, 

FREQUENCY 
(CENTER), 

CHANNEL 
NUMBER 

T/4 ELEMENT 
IN FEET 

234 
f(MC.) 

201 207 COMM 
IMBIC101111111111C1 lo 111111111111511 

Fig. 2. Dipole Dimension Chart. 
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ANT. 

ANT. 

Z rises off of resonance 

300 OHM 
RESISTIVE 
RECEIVER 

TERMINATION 

ANT. R 300 OHM 
LINE 

/ 
73 ohms 

at resonance 

Presents major 
portion of series 
antenna circuit 

resistance 

Fig. 3. Equivalent antenna circuit -current 
take-off. 

divided into two quarter -wave sections. 

Actually the physical quarter -wave di- 
mensions of the antenna element to pro- 
duce an electrical quarter -wave is ap- 
proximately 94-95% shorter than a f ree - 

space quarter -wave at the frequency to 
which it is cut because of end effect. In 
fact, practically all of the tuned an- 
tennas are cut shorter. However, all 

element spacing and transmission line 

matching -section lengths are based on 

equivalent physical and free -space di- 
mensions. 

The following extremely simple form- 
ulas can be used to calculate the physical 
and free -space lengths. 

Length of a quarter -wave for antenna 
dimensions after considering end effect 
is: 

234 
x/4 in feet = frequency in megacycles 
Length of a free -space quarter -wave 

to be used in calculating spacing and 
matching -section lengths is: 

246 
a/4 in feet - frequency in megacycles 
Fig. 2 has been compiled which 

gives the actual element lengths as 

computed for the center -frequency of 

each of the 13 channels and for the mid - 
frequency of the low frequency chan- 
nels and high frequency channels. 

Antenna Equivalent 
The dipole and other resonant half - 

wave antennas when current -fed at the 
center have characteristics very much 
like a series -resonant circuit. The 
antenna has a certain Q, a reactive 

Fig. 4. Dipole antenna -mismatched. 

1Tá i 
A/4 = k 

150 
OHMS 

MATCHING' 
SECTION 

300 OHM -- 
LINE 

-A- 

CHANNELS 234/MC. 

LARGE DIAMETER 
ELEMENT - 

1/Z" OR MORE 

246/MC. 

1 5.0 5.3 X k 

2 4.1 Z 4.3 X k Z 
3 3.6 Ls 3.9 X k ú 
4 3.4 til 3.56 X k áF 
5 3.0 3.15 X k >w 
6 2.8 0 2.94 X k óz_ 

7 1.32 
zo 

1.98 X k 
z0z 

8 1.28 (71 1.92 X k (ñ º 
9 1.24 

z 
1.86 X WW 

10 1.2 ó 1.8 X k óN 
11 1.16 a 

1.74 X k a 
12 1.13 1.7 X k . 
13 1.1 1.65 X k 

k = Velocity constant 1 for 
air -.5 to .9 for 
various types solid 

dielectric lines. 

Fig. 6. Matched dipole. 

component and a resistive component. 
At the resonant frequency of the 
antenna its impedance is largely resis- 
tive and constant over a certain band of 

frequencies, depending on the Q of the 
antenna. For a wider -band television 
antenna a low Q is preferable because as 
in a conventional lumped -constant 
tuned circuit the lower Q tank circuit 
has a broader bandwidth. In a high Q 

antenna the reactance is appreciable 
(Q equals reactance over resistance) and 
rises rapidly off the resonant frequency 
of the antenna. Consequently, the im- 
pedance of the antenna, which is now 
resistive and reactive, increases and a 
mismatch occurs. 

However, if a low resistance antenna 
is made to feed a higher impedance 
transmission line the equivalent antenna 
circuit, Fig. 3 shows us that the mis- 
match does not affect the relative sensi- 
tivity of the receiver over a wideband of 

frequencies. A common antenna used 
by tele -set manufacturers is a simple 
dipole connected to 300 -ohm line shown 
as Fig. 4. The characteristic resistance 
of a dipole at resonance is 73 ohms and, 
consequently, there is a four to one 
mismatch at the frequency at which 
maximum signal is induced into the 
antenna. Off of the resonant frequency 
the signal pick-up is less but the antenna 
impedance increases (impedance now 
the vector sum of reactive and resistive 
components) and the mismatch is not as 
severe. Thus at a sacrifice in gain this 
antenna presents a reasonably flat 
response over a number of channels, and 
permits a simple antenna to be used on a 
number of channels. 

It is important we realize that satis - 

IMPEDANCE 
RATIO OF 
MISMATCH 

TO 1 111111111 
Ill 0 1111 

PERCENT 
ADDITIONAL 

POWER 
LOSS 

160 

Fig. 5. Power transfer loss caused by 
mismatch. 

factory operation of this system depends 
on three factors. 

1. Strong signal from transmitter. 
2. High signal-to-noise ratio. 
3. Receiver presents a 300 -ohm resis- 

tive component on all channels. As 
shown a mismatch of 2 to 1 causes 
only a slight attenuation. 

Actual attenuation caused by mis- 
match can be observed in Fig. 5. 

Weak -Signal Dipole 
If the signal is not strong, noise com- 

ponents high, or receiver not too sensi- 
tive, a properly matched antenna is 
essential. The dipole can be matched 
by either of the two systems shown in 
Fig. 6. In the first drawing a quarter - 
wave matching section of 150 ohms 
matches the standard 300 -ohm line to 
the 75 -ohm antenna resistance. Im- 
pedance of quarter -wave matching sec- 
tions can be calculated with the follow- 
ing simple formula: 
Z IZ Z 

Matching = Transmission- Antenna 
Section Line 

In the second drawing the antenna is 
properly matched by attaching a 75 - 
ohm coaxial line. This matched system 
is excellent so far as noise rejection is. 

concerned because of the shielding of 
the outer conductor. However, for a 
very long span the 300 -ohm line has less 
attenuation. When a 75 -ohm line is 
used be certain the receiver has a 75 - 

Fig. 7. Folded dipole. 
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CHANNELS 

FULL- WAVE 
DIMENSION 

A to e 936/MC. 

A/64 SPACING 
31/MC. 

A/2 ELEMENT 
LENGTH 

468/ 
MC. 

10 

Fig. 8. Folded dipole Dimension Chart. 

ohm input. Receivers are now designed 
with 300 -ohm inputs although some few 
have a 75 -ohm input in addition to be 
used in noisy locations. 

When the dipole is properly matched 
its bandwidth is narrowed considerably 
and it performs best on only one channel 
because now the sharply rising reactance 
off of resonance influences matching 
seriously (sharp higher Q system). Con- 
sequently, it is important that the 
antenna Q be held down. In effect we 
are reducing the reactive component of 
the antenna while the resistive com- 
ponent is held essentially constant. 
This reduction in the reactive compo- 
nent is accomplished by increasing the 
diameter of the antenna elements 
(larger surface and less inductance per 
given length of dipole) causing a smaller 
rate of reactance increase off of reso- 
nance. 

For a mismatched dipole it is permis- 
sible to use a small dipole element be- 
cause the Q of this system is inherently 
low. When a higher gain matched di- 
pole is used the element diameter should 
be more than % inch to obtain a good 
bandwidth. 

Antenna Q can also be reduced by 
causing an increase in the resistive com- 
ponent of the antenna. This method is 
used to increase bandwidth in a number 
of the antennas to be discussed. At the 
same time the sensitivity of the antenna 
is not reduced. 
Folded Dipole 

The folded dipole, Fig. 7, is ideal for 
television because of its higher resistance 
and broader bandwidth. Its resistance 
is approximately four times greater than 

-A- 
THREE -SECTION 

675 OHM 
ANTENNA 

RESISTANCE 

-8- 
UNEQUAL 

DIAMETER 
ELEMENTS 

Fig. 9. Special Folded dipoles. 

the resistance of a dipole element and, 
therefore, conveniently matches a 300 - 
ohm line. If a shielded line is required 
two 150 -ohm coaxial lines can be used 
with their outer conductors common. 
Better still dual -coax line of 300 -ohm 
impedance can be obtained. 

The dimension chart for the folded 
dipole is given in Fig. 8. The folded 
dipole is a full wavelength of line bent 
around to form an antenna approxi- 
mately one-half wavelength long. The 
spacing between the elements for best 
performance should be 1/64 of a wave- 
length or less. 

Fi9. 10. Folded dipole-dielectric othe 
than air. Standard 300 -ohm flexible trans 

mission line. 

The most common folded dipole is 
the antenna shown as Fig. 7. However, 
a number of other versions are expected 
to be used. One of these is the folded 
dipole, (Fig. 9-A), constructed of three 
elements which has an impedance of 
nine times that of a single dipole or 675 
ohms. In Fig. 9-B is shown a folded 
dipole with unequal element diameters. 
When the element diameter of the fed 
element is decreased with respect to the 
other element the resistance increases; 
when the diameter is increased the re- 
sistance of the antenna decreases. 

Another folded dipole often used for 
temporary or text installations is a 

Fig. 11. Folded dipole with reflector and 
director. 

folded dipole constructed of 300 -ohm 
twin -wire line, Fig. 10. This type of 
dielectric covered antenna again should 
be approximately .95 a/2 so far as 
signal pick-up is concerned. However 
so far as the currents in the antenna are 
concerned the dielectric constant is less 
than air and, consequently, it is neces- 
sary to shorten the antenna by 86%. 

Therefore, as shown in Fig. 10, the 
antenna is made the correct length but 
it is shorted at a point 86% from the 
ends. The ends may or may not be 
shorted together. 

Reflectors and Directors 
To itullo v e the horizontal directivity 

of the telex i.sion antenna and to reduce 
noise pick-up from the back, directors 
and/or reflectors can be used. The re-. 
flector is positioned in back of the main 
antenna element approximately a quar- 
ter -wave and is 5% longer than the di- 
pole element as shown in Fig. 11. A 
director is generally positioned a quar- 
ter -wave ahead of the dipole element 
with respect to the location of the trans- 
mitting station and is 4% shorter. Sc) 
far as television is concerned it is best to 
use a folded dipole to prevent serious 
loss of bandwidth. Use of a reflector 
and director with a simple dipole is not 
recommended because of bandwidth re- 
duction. Dimension chart for directors 
and reflectors is tabulated in Fig. 12. 

Fanned Antenna 
When a director or reflector is spaced 

a quarter -wave ahead of or behind a. 
dipole or folded dipole element the 
antenna resistance only decreases 10% 
to 20% and, consequently, has little 
effect on the antenna -transmission line 

CHANNELS 

FOLDED 
DIPOLE 
AtoB 

936/ MC. 

REFLECTOR 
492/ MC. 

DIRECTOR 
450/MC. 

A/4 SPACING 

246/ MC. 

1111111111111111 
IMIEM=11=1:11.11111M 

Fig. 12. Dimension Chart for reflectors and directors. 
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-A - 
CENTER FEED 

TRANSMISSION / LINE 

-B- 
TRANSPOSED 

FEED 

F 40 OHMS 
--" ANTENNA 

RESISTANCE 

Fig. 13. Stacked dipoles and feed systems. 

SUPPORT 

../...- 
¡\ 

/4 

I I 

1 

2 

..----------:. 

w 

150 OHM 
RESIST- 
ANCE i 

T/4 

z 
z 

1..D 
á 

c)Z a\ 
4.2 ç 
K 

1 10.4 

2 8.5 

3 7.8 

4 7.1 

5 6.2 
6 5.8 

7 2.78 

8 2.69 

9 2.6 

10 2.52 

11 2.45 

12 2.37 

13 2.31 

L 7.5 

H 2.52 

Fig. 14. Stacked folded dipoles and parasitic 
reflectors. 

-INSULATED 
SPACER 

A/2 

No.14 WIRE, 

100-200 OHM 
LINE 

Fig. 15. V -dipole antenna. 

Fig. 16. Fanned antenna. 

CHANNEL 

EACH '/2 
ELEMENT 
468/ MC. 111111111111111 

Fig. 17. Fanned antenna Dimension Chart. 

match. It is true, however, if the 
parasitic element is moved closer than a 
quarter -wave spacing, the antenna gain 
increases somewhat but the antenna 
resistance and bandwidth decrease con- 
siderably. Thus if a simple dipole is 

used with close -spaced parasitic ele- 
ments the bandwidth is again too nar- 
row. In one of the newer television 
antennas a folded dipole is used with a 
close -spaced element. This is permis- 
sible because of the inherent broad 
characteristic of the folded dipole. It is 

important to remember that the antenna 
resistance also decreases and a lower 
impedance transmission line must be 
used. In the case in which a parasitic 
element is spaced .15 x instead of .25 X 

the antenna resistance is approximately 
halved. It is apparent, therefore, that 
antenna resistance and transmission 
line impedance required can be varied 
by changing the spacing of the parasitic 
element. 

Stacked Array 
The td10ked array is used to concen- 

trate the receiver sensitivity to low 

vertical angles. The use of parasitic 
elements concentrates the antenna sensi- 
tivity in one horizontal direction and 
reduces side and back noise pick-up. A 

stacked system reduces noise pick-up 
from top and bottom and, therefore, 
further improves receiver sensitivity in 
the desired direction. 

A stacked system consists of essen- 
tially two dipole elements spaced a 
half -wave vertically, and excited in 
phase-that is, signal arriving in the 
proper direction induce in -phase volt- 
ages into the antenna which add in - 
phase in the transmission line. Noise 
signals arriving from top or bottom 
induce voltages which cancel at the 
transmission line. 

A simple stacked array and two 
methods of feeding it are shown in 
Fig. 13. The method of Fig. 13-A is pre- 
ferred inasmuch as the transmission 
line point of attachment is centered and 
at the same distance from the dipole 
elements. Consequently, the signals 
from both dipoles always appear in 
phase at the input to the transmission 
line. A transposed feeder system can 
also be used, Fig. 13-B, the signal from 
the- top element appearing in -phase, 
through the transposition, at the bottom 
element where the transmission line is 

attached. However, the spacing has to 
be exactly a half -wave and, therefore, 
the method supplies in -phase voltages 
only over a limited range of frequencies. 

When two dipoles or similar antennas 
are stacked and excite the transmission 
line in -phase the antenna resistance is 
halved. Thus if two simple dipoles are 
stacked the antenna resistance is cut - 
down to less than 40 ohms. These 
stacked dipoles along with a pair of 
reflectors are often used in a mismatched 
system as discussed earlier. An ideal 
stacked folded dipole with reflectors, 
shown in Fig. 14, matches a 150 -ohm 
line. 

In summation, most any type of 
resonant antenna can be stacked with a 
resultant improvement in vertical direc- 
tivity. A stacked antenna can also 
incorporate parasitic reflectors and 
directors. If the receiver has only a 300 - 
ohm resistive input always use a 300 - 
ohm line and let the mismatch occur at 
the antenna where it does least damage. 

V Antenna 
Another dipole modification which 

has a higher resistance and a broader 
bandwidth is the small V shaped 
antenna shown in Fig. 15. The V an- 
tenna is very economical and can be 
constructed of number 14 wire separated 
by moisture -treated wooden spacers. 
It matches a 100 to 200 -ohm line. 

The fanned antenna, Fig. 16, a full - 
wave resonant one, is suitable for tele- 
vision receiver application because of 
its high resistance and exceptional band- 
width. The simple fanned antenna 
consists of three half -wave fans on each 
side of the center feed point. Inasmuch 
as the full -wave antenna is center -fed 
it is fed at a high impedance point. 
Consequently, the antenna resistance is 
high and of the order of 600-700 ohms, 
requiring use of a high -impedance line 
for exact match. Two of these fans 
stacked would very suitably match a 
300 -ohm line. This antenna is mounted 

ALL ELEMENTS 
IN SAME 

HORIZONTAL 
PLANE 

300 OHM LINE 

Fig. 18. 'Andrew Di -Fan antenna, 44-216 
mcs. 
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365T 365 N 

_Add 15° 

SOLID METAL 
SHEET OR 

300 OHM LINE 

SCREENING 

No.14 WIRES . i= 
FOR SEVERALE 

INCHES 

EACH 
ELEMENT 
359/MC, 

LOW TV CHANNELS 5.4 
HIGH TV CHANNELS 1.84 

DIMENSION FOR CENTER FRED. 
OF ALL CHANNELS 2.76 

Fig. 19. Conical antenna and Dimension 
Chart. 

Fig. 20. Long V antenna. 

TERMINATED 
UM- DIRECTIONAL 

8O0 OHMS-. 

Fig. 21. Rhombic antennas. 

Fig. 22. Long-wire antenna. 

horizontally with the fans usually 
mounted in the vertical plane. Thus a 
set of directors can be mounted in back 
of it to improve horizontal directivity. 
A fanned antenna will present a good 
match over the entire low frequency set 
of television channels while a shorter 
fanned antenna will cover the high fre- 
quency set. Dimension chart is given 
in Fig. 17. 

A new fanned antenna with five fans 
has been developed by Andrew Com- 
pany, Fig. 18, which presents a satis- 
factory match to a 300 -ohm line from 
44 to 216 megacycles. In this antenna 
the fans are in a horizontal plane. 

Conical Antenna 
One of the most effective broad -band 

antennas for television application is the 
conical antenna. This antenna also has 
a high resistance and a uniform sensi- 
tivity over a wideband of frequencies. 
The length of each side is critically set 
at .365 X. Dimension chart is given in 
Fig. 19. 

The conical antenna can be con- 
structed of sheet metal, 12 equidis- 
tantly spaced wires, or of copper screen- 
ing suitably supported. The actual 
physical rigidity of the cone construc- 
tion is the major problem of this type of 
antenna. 

Another advantage of the cone is that 
it can be constructed to match a 
selected impedance line by properly 
choosing the angle of revolution. To 
match 300 ohms the angle of revolution 
of the cone should be 15 degrees. 

Long-Wire-Rhombic Antennas 
A long wire antenna commonly called 

an aperiodic antenna, is not critical as 
to length so long as it is a number of 
wavelengths long. Long-wire antennas 
can be made highly directional-the 
directivity increasing with the number 
of wavelengths. The most common 
long-wire types used for television are 
the rhombic and long V -antennas. The 
V -antenna, Fig. 20, is made of two 
lengths of wire fed at the apex of a V. 
Maximum directivity is in a line passing 
through the center of the V. It is bi- 
directional. 

A rhombic, Fig. 21, is formed by 
further extending the V into a diamond 
shape constructor. The rhombic has 
improved horizontal directivity and a 
lower vertical angle. It does, however, 
require more space for erection. The 
rhombic antenna is also bi-directional 
when it is not terminated. It can be 
made uni -directional by terminating the 
far end in a 800 -ohm non -inductive 
resistor. The antenna resistance of the 
rhombic is 800 ohms. It can be suit- 
ably matched to 500 -800 -ohms line or to 
a 300 -ohm line through a matching 
section. 

Inasmuch as the rhombic and V - 
antenna are sharply directional they 

HORIZONTAL' 
POSITION OF 

ANTENNA 
WITH RESPECT 
TO DIRECTION 

OF STATION 

DIRECTION 
OF STATION 

----TILT ANGLE- 
I 

AT THIS ANGLE 
t.1 ANTENNA HAS 

I MAX. SENSITIVITY 
I TOWARD STATION 

Fig. 23. Tilt -angle layout. 

must be layed out with a compass be- 
fore construction. The angle between 
the antenna legs must also be considered 
in the lay-out. For satisfactory tele- 
vision service the tile angle (angle be- 
tween antenna wire and direction of 
wave propagation) is considered satis- 
factory if the length of each antenna 
leg is made a half wavelength longer 
than a line which starts at the apex and 
is stepped -off toward the station to a 
point where a right angle line will meet 
the other end of the antenna. See Figs. 
23 and 24. It is apparent, therefore, 
that the longer the antenna is in wave- 
lengths the smaller the tilt angle be- 
comes. The long-wire antennas, (Fig. 
22), have exceptional bandwidth and 
one antenna will take in all television 
channels if it is made at least three 
wavelengths on a leg on the lowest fre- 
quency channel. Long-wire antennas 
require considerable space and are only 
used for extended range reception and 
television station relay systems. 

Construction of a Rhombic 
In the construction of a rhombic the 

first step is to estimate just how many 
wavelengths on a leg can be erected on 
the space allotted. The more wave- 
lengths can be used the sharper and 
more sensitive the antenna will be. 

The next step is to lay off a string line 
from the near end to the far end in the 
direction of the station, Fig. 24. If it has 
been decided that the space will accom- 

[Continued on page 461 

STATION 
DIRECTION 

NEAR 
END .-TRANSMISSION LINE 

FAR 
END 

n = Number of 
wavelengths 

Fig. 24. Rhombic construction. 
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AUNIVERSAL test speaker now is 
an essential tool in the busy 

modern radio shop where profitable 
operation demands that radio set and 
amplifier troubles be located quickly. 
In fact, the test speaker has become a 
permanent and important member of 
the fast-growing family of substitution 
devices. This useful piece of equipment 
can be built so cheaply and quickly by 
any service technician, that no enterpris- 
ing shop need to be without one. 

Fig. 1 shows the simple circuit 
diagram of a test speaker which requires 
only the following parts: 1 permanent 
magnet dynamic speaker (6 -ohm voice 
coil shown) of whatever diameter the 
builder prefers, 1 replacement -type 
universal output transformer, 3 binding 
post terminals, 2 single -pole, 6 -position, 

V Eft 
Here is an essential "substitution device" 

that speeds up and simplifies servicing 

procedure. Build your own at a nominal cost. 

single -gang rotary selector switches, and 
a suitable wood or metal cabinet to 
enclose the equipment. 

If the specified Utah type 8776 
universal output transformer is em- 
ployed, the test speaker unit may be 
connected to either single -ended or 
pushpull output stages in radio sets or 
amplifiers delivering up to 18 watts out- 
put. This transformer has six taps on 
its voice coil secondary winding. When 
these taps are connected to the six 
points of each of the two selector 
switches, as shown in Fig. 1, fifteen 
different combinations are made pos- 
sible by the various numbered switch 
settings. The two switches, of course, 
never are set to the same point, since 
this would result in a short circuit of the 
voice coil. Table 1 shows several corn - 

PRIMARY 
LOAD 

SV.ITCH SETTINGS 

S1 S2 IMPED. 

(ohms) 
2,000 1 6 
4,000 1 5 

7,000 1 44 

8,030 4 
10,000 2 5 

14,000 1 3 
18,000 3 5 

TABLE 1 

mon primary (Tube load) impedances 
available through switch settings for the 
6 -ohm voice coil. These settings give 
values which do not depart, in any 
individual case, further than a few 
tenths of an ohm from matching the 6 - 

Primary Load 
Impedance 

18,000 14,000 10,000 8,000 7,000 4,000 2,000 

Single 

1F4-1F5G 10-38-950- 
12A7-1J5G 

41-49-6G60 89 Pentode 
1G5G-6K6G 

6A4/LA 

12A-20-31- 
33-42-47- 

59 Pentode 
89 Triode 

2A5-6AC5G- 
6B5 -6F6- 

6N6G-GA- 
PZ-PZH 

43-45-50- 
71A -2B6- 
6L6 -6V6- 
12A5- 
25A6- 
25A7G- 
59 Triode 

48-2A3-6A3- 
6A5G-6B4G- 
6Y6G-25B5- 
25B6G- 
25L6 - 
25N6G- 
35L6GT 

Push Pull 1J5G 41-47-1G5G 
6A4/LA-6E6- 
6K6G- 31-33 
20 -GA- 
PZ-PZH 

42-2A5- 
6AC5G-6B5- 
6F6-6N6G 

43-50-71A 
2B6 -6V6- 
12A5 

45-6L6 
Class AB 

1 

48-2A3- 
6A5G 
6B4G 

6L6 -25L6 

Class 5 79 250V. 
6Y7G 250V. 

19-49-52 
89-6A6- 
6AC5G 
6Z7G 
1J6G 

30-53- 
6N7 

46-59-79 
180V. 

6Y7G 
180V. 

10 

Parallel 
10 12A-31-33 

41-42-49- 
2A5 -GA 
PZ-PZH 

45 -50 -71A - 
59 Triode 

TABLE 2 
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1 S 

by RUFUS P. TURNER 

,UTAH 3776 
UNIVERSAL 

OUTFUT 
TRANSFORMER 

Fig. 1. Schematic of test speaker 

ohm coil. The primary impedance 
values given in Table 1 are those cor- 
responding to a number of common 

tubes. For single -ended amplifier stages, 
connect input terminal 2 to B -plus, and 
either 1 or 3 to the tube plate. For push- 
pull stages, connect input terminal 2 to 
B -plus, and 1 and 2 to the tube plates. 

As an example of the use of Table I 
for determining the test speaker switch 
settings, let us assume that we will con- 
nect the test unit to match a 50L6 tube 
in a 110 -volt a -c/d -c receiver. Tube 
tables give the plate load impedance of 
this tube as 2000 ohms at 110 volts. 
Referring to Table 1, we find that the 
required 2000 -ohm impedance will neces- 
sitate setting switch Si to position I, 
and switch 82 to position 6. 

The values given in Table i assume a 
test speaker voice coil impedance of 
6 ohms, as given in Fig. 1. However, 
many service dealers undoubtedly will 
choose to use available speakers, for 
building this test device, which have 
voice coils of different impedance value. 
For their convenience, Table 2 is repro- 
duced here. This latter table shows (in 
the first column) the switch positions 
required to match the desired voice coil 
impedance (or the nearest value obtain- 
able from the main body of the Table) 
to the primary (plate load) impedance 
values given at the bottom of each 
column. Either one of the selector 

switches may be set to one of the two 
positions indicated in column 1 of Table 
2. For example; for the 2-3 combination 
given in the top space, Si may be set to 
2 and S2 to 3 -or S1 may be set to 3 
and S2 to 2. Both arrangements will 
connect the speaker voice coil to the 
same transformer taps. 
Suitable Tubes 

A few of the common tubes, in single - 
ended and pushpull circuits, having the 
listed plate load impedance ratings are 
listed in Table 3. Other tubes, new and 
old, may be referred to Table 2 after 
first.consulting tube tables for their load 
impedance ratings. Use the nearest 
Table 2 primary impedance value for a 
given tube. Multiply the single -ended 
impedance, obtained from tube tables, 
by 2 for pushpull amplifiers, by 0.5 for 
parallel amplifiers, and by 4 for class -B 
amplifiers. 

In spite of its extreme simplicity and 
compactness, the universal test speaker 
is an instrument of wide utility. Many 
costly minutes of cutting and trying and 
of searching out the "right" replace- 
ment speaker are saved by this device. 
And any instrument which saves the 
service dealer's time and makes his 
diagnosis more accurate is a profit 
builder. 

SEC. TAP VOICE COIL IlvEDANCE 

2-3 .97 .75 .54 .43 .38 .22 .11 .25 
3.4 1.2 .90 .64 .51 .45 .26 .13 .32 
4-5 1.8 1.4 1.0 .80 .70 .40 .20 .50 
1-2 

! 3.2 2.5 1.8 1.4 1.2 .71 .36 .89 
2-4 4.2 3.3 2.4 1.9 1.6 .94 .47 1.2 
5-6 4.8 3.7 2.7 2.1 1.9 1.1 .53 1.3 
3-5 5.9 4.6 3.3 2.6 2.3 1.3 .65 1.6 
1-3 ' 7.7 6.0 4.3 3.4 3.0 1.7 .85 2.1 
2-5 11.6 9.0 6.4 5.1 4.5 2.6 1.3 3.2 
4-6 i 12.5 9.7 6.9 5.6 4.9 2.8 1.4 3.5 
1-4 14.3 11.5 8.2 6.6 5.8 3.3 1.6 4.0 
3-6 21.3 16.5 11.8 9.5 8.3 4.7 2.4 6.0 
1-5 27.0 21.0 15.0 12.0 10.5 6.0 3.0 7.5 
2-6 31.5 24.3 17.4 14.0 12.2 7.0 3.5 8.7 
1-6 

r 
54.5 42.4 30.2 24.2 21.2 12.1 6.1 15.0 

Prl.Ld. 
imied. 

18,000 14,000 10,000 8,000 7,000 4,000 2,000 *500 Ohms 

*on Trans. 8776 Green & Yellow Wires 

TABLE 3 
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IN A study made recently of business 
failures in St. Louis by the U. S. 

Department of Commerce, the reasons 
behind the failures of thirty small com- 
panies were gone over. Of the thirty, 
only two had kept accurate books to tell 
them whether they were making or los- 
ing money, and which operations were 
profitable, which unprofitable. 

Until bankruptcy was upon them, 
many of these firms did not know that 
they were losing money. Had they kept 
simple but accurate books, they would 
have known in advance that business 
was not good. Knowing this, they could 
have found the factors that made it 
bad, and perhaps corrected them. To 
be sure, each of the failed firms kept 
records of a sort. Often, they were no 
more than notebook notations of cash 
pay -outs and receipts. Such records 
indicate nothing. A simple system of 
true bookkeeping, which is only a little 
more trouble to keep, could have 
warned the bankrupt businessmen of 
approaching failure in time perhaps to 
do something about it. 

While bookkeeping is no guarantee of 
certain business success, in every study 
made of business failure a lack of it 
glares out like a neon sign. In addition 
to telling when and where the company 
is making money, and warning of un- 
profitable 'operations, bookkeeping is a 
must for income tax purposes. Section 
54 (a) of the Internal Revenue Code 
provides that "Every person liable to 
. e e tax ... shall' keep such records .. . 

as the commissioner, with the approval 
of the Secretary of the Treasury, may 
from time to time prescribe." The com- 
missioner's ruling in turn calls for busi- 
ness men to "keep such permanent 
books of account or records, including 
inventories, as are sufficient to establish 
the amount of the gross income and the 
deductions, credits and other matters 
required to be shown. The books of 
record shall be kept at all times avail - 
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Do Radio Service Dealers need accounting training to keep their 
own books accurately? No! Here is the first of a series of articles 
detailing a system of simple bookkeeping that the average Radio 
Service Dealer' can keep up with a few minutes' work every day. 

able for inspection by internal revenue 
officers." 

Hundreds of radio service dealers 
miss out on legal deductions be- 
cause they do not know the ex- 
penses that can be taken off their 
returns, nor how to deduct them. 

Basically, there are four kinds of 
records necessary to the successful 
operation of a Radio Service Dealer 
establishment: sales records, showing 
what is selling, how quickly it is selling 
and how profitably; records of credit 

Item Amount net sales 
Percent of 

Net sales 

Less: Cost or goods sold . 

Gross margin 

Acid: Other business Income 

Gross income 

Less: Operating expenses: 

gages: 

Proprietors' wages.... 
employees' wages 

Store expenses: 
Pent or occupancy 
Meat, light. power end 
water 

Store supplies 
Pepelra to equipment 
Depreciation of store 
equipment 

Advertising. 
Delivery expenses (not 
Including wages) 

Management losses: 
gad setts 
Cash shortages 

rues and licenses 
(except sales. real 
estate, and Income) 

Miscellaneous expenses 

Total operating expenses 

Net operating prortt 

Fig. 1. A simple type sales slip that records 
all pertinent data. 

operations and cash sales controls; 
expense and inventory records; and 
special sales, income, social security and 
withholding tax records. 
Sales Records 

Sales records are not merely figures 
showing how much business was done 
today and how much yesterday; they 
are a tool with which to estimate how 
much will be rung up tomorrow. They 
show when volume is slipping. They 
show where it is slipping. They also 
show when and where volume is gaining. 
By a study of the sales figures, the radio 
service dealer can tell which lines to 
drop, which lines to carry in heavier 
stock; which lines to push; which lines 
to clear out. 

And it can all be kept simply in one 
book-along with the other records 
necessary to the operation of a radio 
store. Only a few minutes' work is 
needed each day. Let's look at the book 
on which all of these records can be kept. 

Illustrated at the heading of this 
article is a good example of a one -book 
system. This one was devised by the 
U. S. Department of Commerce to fit 
every business. In its thirty - t w o 
c^Iumns is space for entering every 
transaction for one month. Let's look, 
first, at sales records and how they can 
help the Radio Service Dealer. 

There are two principal methods for 
compiling the information that goes onto 
this main control sheet: by cash 
register records and sales slips. If the 
store's cash register ' can mark on the 

[Continued on page 47] 
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MANYmeasurements are needed in 
present day analyzers for general 

trouble shooting and field testing. Of 
prime importance is a wide range volt- 
ohm-milliammeter. High impedance 
measurements are a necessity on mobile 
and battery operated equipment. Also 
these instruments must be of the direct 
indicating type as many times tests 
must be made when there is no external 
power for operation of an electronic 
volt -ohmmeter. Direct indicating volt- 
meters are limited to a maximum 
sensitivity of 20,000 ohms per volt and 
ohmmeters cannot measure much above 
five megohms without a high voltage 
battery which would possibly be in- 
jurious to the equipment under test. 
Milliamperes must be measured with a 
minimum of added series resistance, 
especially in low resistance circuits. As 
a result there are available many direct 
indicating volt-ohm-milliammeters that 
meet one or more of these requirements. 
They are partially satisfactory but 
accomplish only a small part of the job. 

High impedance tests 

Voltmeters having high input im- 
pedance are often needed and this re- 
quirement is met by the electronic volt - 
ohmmeter. High voltage d -c measure - 

by CHARLES BABCOCK 

A new instrument for general trouble -shooting and 
accurate field tests is described along with the 
recommended step-by-step method of procedure. 

ments in plate circuits are necessary and 
such testing must sometimes be made 
in the presence of HF, RF, or AF while 
the equipment is operating. This type of 
measurement has to be made with a 
high impedance instrument and read- 
ings cannot be affected by the presence 
of these alternating voltages. The high 
resistance of plate and grid circuits 
means that the parallel voltmeter resist - 

Figure 1-the unity -gain D -C amplifier cir- 
cuit of the Weston Electronic Analyzer. 

ance must be many times higher than 
the circuit resistance to avoid upsetting 
the voltage being measured. The most 
satisfactory answer to this problem is an 
electronic voltmeter. The measurement 
of high resistance and insulation testing 
calls for a high sensitivity ohmmeter. 
This can be accomplished with an elec- 
tronic ohmmeter. 

Complete analysis of r -f circuit volt- 
ages can be made only with a high 
impedance vacuum tube voltmeter. 
Such a meter will satisfactorily show 
stage by stage gain in control devices, 
receivers, transmitters, etc. and rapidly 
locate any defective stages. It also pro- 
vides a rapid means of resonating tuned 
circuits. Oscillator action can be easily 
watched. FM needs require such an 
instrument for checking limiter action, 
the adjustment of the discriminator 
stage, and of course, the usual align- 
ment of the IF and RF stages. The -test- 
ing and adjustment of equipment 
operating in still higher frequencies 
calls for test devices which will accu - 
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Figures 2, 3, 4 and 5-simple to understand step-by-step adjustments required for various types of tests. 
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rately read voltages with a minimum of 
disturbance in high resistance circuits 
such as is found in electronic equipment. 
Thus, an a -c vacuum tube voltmeter 
must have an extremely high impedance 
over its whole operating range. 

Causes of Instability 
Most available d -c electronic volt- 

meters are unstable. This instability is 
frequently caused by line voltage 
fluctuations, drift of the amplifier 
balance, and variations between ranges. 
Contact potential in the probe rectifier 
also causes trouble in accuracy on the 
lower ranges. This results in bother- 
some checking of the zero mark, usually 
before each desired reading. The alter- 
nating voltage measuring devices avail- 
able will usually cover only a limited 
frequency range. One type will cover 
AF, others RF, a few will measure HF 
voltages, and a very limited number 
cover all three. Such vacuum tube 
voltmeters suffer from the same defects 
as does the d -c VTVM. Many of the 
devices claimed to be suitable for the 
higher frequencies introduce such a low 
impedance that they are useless for this 
work. Some have probes that are large 
and cumbersome, introducing hazards 
to the operator and equipment because 
of the large metal areas exposed. 

The realization of these problems has 
lead to the development of a new Elec- 
tronic Analyzer.* All electronic func- 
tions of this instrument operate through 
a direct -coupled amplifier originally de- 
signed by R. W. Gilbert. See the 
schematic diagram, Fig. 1, showing the 
unity gain d -c amplifier circuit. Ex- 
tremely stable amplification is obtained 
by the use of degeneration in a con- 
ductively coupled amplifier of practi- 
cally infinite gain. This condition is 
realized by the use of a four -tube ampli- 
fier where in the first two tubes one plate 
is directly coupled to the screen of the 
other to obtain regeneration. This cir- 
cuit is then conductively coupled back 
to the control grids by a degenerating 
potential. The amplifier unit consists of 
a compact assembly using two single 
tubes and a dual purpose tube. 

The Electronic Analyzer is unique in 
its high stability. Line voltage variations 
of 15 volts do not change the meter indica- 
tions. Other instruments sometimes 
show as much as five percent variation 
when line voltage drops but 5 volts. The 
stability of the amplifier also allows for 
the switching from one voltage range to 
another without having to check the 
zero adjustment of the device. Thus the 
danger of erroneous readings through 
failure to check the zero setting is 
minimized and there is no necessity for 

*The Weston Model 769 Electronic Analyzer. 
A booklet and price schedule on this is available 
without cost. Write the manufacturer: \\ Eton 
Elec. Instru. Corp., I'. 0. Box 328, Newark _', N. J 

I. Plug into 105430 volt, 50-60 
cycle line. (Not required on 
3 lowest ranges.) 

4. Plug Block lest lead on 

-OHMS pin jack. 

/lug Red test lead in } OHMS 
pin jack. 

5. Set pointer to zero deflection 
1 co ohms) using ELECTRONIC 
ZERO ADJUSTER. (Test leads 
not shorted.) 

2. Index Functional Switch to 
OHMS position. 

Ohm and Megohm Measurements 

111 
00 

- T 1 

m 

Q.Y 

ELECTRONIC 
VOLT OMM 

MIL LIAMMETER 

U 

\ 
m 

7. Read resistance this arc 
using multiplying factor in ac- 
cordance with Range Switch 
setting. INote: 0-4000 mg - 
ohms ore read directly on 
OHMS scale.) 

6. Short test leads together and 
set pointer lo lop scale posi- 
tion by rotating OHMMETER 
ZERO ADJUSTER. 

:`r 3. Index Range Switch 10 desired / ohms range position. 

- CAUTION - 
Be sure the equipment under test is not energized when 
using any of the ohmmeter ranges. 

4. Take reading en arc marks 

Switch Setting Scale Used 

300 fro.... 3 e 100 
1.2 me. _ 14 _ 10 

6 ma 6 Full Scale 

30 ma 3x 10 

140 ma 12x10 
600 ma 6x100 

- NOTE - 
When checking electrolytic condensers for leakage the Red 

lead will he positive when connections are made as in 
Step 4 

D -C Current Measurements 

00 
AC Mai 

1. Index Functional Switch to 

DC CURRENT position. T 
OC 0511. 

e-º 

\ e 

a 

AC 

ELECTRONIC 
VOLT 011M 

MILLIAMMFTER 

rn 0 
OFF 

aa.Le 

OARS 

000 

oot> 

o0o 

3. Plug Black lest lead in - DC 
CURRENT pin jock. 

/lug Red lest lead le -I- DC 
CURRENT pin jack. 

2. Index Range Switch to desired 
current ronge. 

- NOTE - 
NO A -C POWER IS REOUIRED FOR D -C CURRENT READINGS. 

Figures 6 and 7 

obtaining matched or pre -aged tubes 
because the amplifier stability is not 
dependent on the tube characteristics. 
The tubes used are all commercially 
available. How this instrument should 
be set for step-by-step procedure in 

"The Boss has no faith in this brand of set. A 
repairman is included as part of every sale." 

making Electronic A -C or D -C voltage 
measurements; Ohm and Megohm meas- 
urements; D -C current measurements; 
A -C voltage measurements at 1000 
ohms per volt; and D -C voltage 
measurements at 10,000 ohms per volt 
are illustrated in Figs. 2 to 7 re- 
spectively. 

It's Versatility 
The functions of several instruments 

have been incorporated into this instru- 
ment to make it as versatile as possible. 
To this end there is available a com- 
plete analyzer without external power. 
The non -electrical ranges are as follows: 
DC volts at 10,000 ohms per volt have 
ranges of 3/12/30/120/300/1200 volts 
top scale, DC current ranges are 300 
microamperes and 1.2/6/30/120/600 
milliamperes top scale. The DC ac- 
curacy is plus or minus 3%. AC volt 
ranges at 1000 ohms per volt with an 
accuracy of plus or minus 5% are 3/12/ - 

[Continued on page 38] 
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SEVERAL interesting features occur 
in the Musiphonic instruments. 

The circuits of the power supply and 
audio system are shown. The compo- 
nents shown are mounted on a separate 
chassis from the receiver section. Ter- 
minals are indicated on the octal cable 
plug. 

A 6SN7GT, dual -triode, doubles as a 
straight audio amplifier and phase in- 
vertor. The audio voltage developed at 
the voice coils of the dual speakers is 
fed back to the cathode of the first sec- 
tion, via an 18K -ohm resistor. Since the 
cathode is returned to ground through 
an 1800 -ohm resistor, the result is a 
10% feedback voltage. This provision 
serves to minimize distortion and hum. 

Out of phase voltages are developed 
in the second section of the 6SN7 to 
feed the push-pull parallel 6V6 output 
tubes. One pair of 6V6's is fed from the 
plate, the other pair from the cathode. 
Actual bias for the triode appears across 
the 2700 -ohm resistor in the cathode 
circuit. 

Elimination of possibility of oscilla- 
tion in the output stage, and provision 
for minimizing effects of differing tube 
characteristics, is provided by supressor 
resistors of 1000 ohms in each 6V6 grid, 
and 1000 ohms in each screen lead. 

Tone correction is provided in the 
first stage by a .001 if from the plate 
to ground, and by a 5600 -ohm resistor 
and .002 µf condenser in series, across 
the primary of the output transformer. 

A simple 150 -ohm resistor provides 
bias for the four 6V6 output tubes. The 
two section filter employs both choke 
and resistor elements. 

The r -f stage in this new G.E. tele- 
vision receiver uses a recently developed 
type of circuit, but with a normal type 
of tube. 

The tube, a 6AU6, is a pentode r -f 
amplifier. In this case, however, the 
elements are triode -connected, by con- 
necting the screen and suppressor ele- 
ments to the plate. 

The circuit is a grounded -grid ampli- 
fier. Signal voltage from the transmis- 
sion line is fed to the cathode, broadly 
resonated by the proper coils, and the 

ANT. 

82 

182 

6AU6 

w 

200 

TO MIXER 

47 

6800 

6800 

-100 

8+ 

Audio system of G -E 801 TV set. 
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1K 

K 

1K PUSH-PULL 

1100 
%6V6GT's 

100 

45600 

900 

30 

.002 

100 

100 

30 150 

e18K 

Power supply circuit of G -E Musiphonic Model 40. 

control grid, being grounded provides 
needed isolation between plate (output) 
and cathode (input) circuits. 

Knight -Model 8B-210 
A somewhat unusual audio arrange- 

ment is to be found in the Knight model 
8B-210. In place of the more common 
triodes such as 6J5 or 6SQ7 in the first 
audio and phase inverter stages, we 
find pentode -connected 6SJ7 tubes 
employed. With the added gain of these 
tubes it becomes possible to operate the 
output tubes as triodes. This is done 
with the 6K6GT tubes in this instru- 

ment and the anticipated improvement 
in audio quality is doubtless obtained. 

An examination of the partial sche- 
matic circuit shown discloses details 
of the arrangement. It will be noted 
that the values of components in the 
two 6SJ7 stages are identical except 
for the cathode bias resistors. Since the 
object of the phase -inverter is to pro- 
vide phase reversal only, and no gain, 
a larger resistor is used, thus holding 
the gain to unity. 

Signal input for the inverter stage 
is derived across the 100K -ohm resistor 

[Continued on page 47] 

Unusual audio arrangement of Knight Model 8B-210. 
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0-2) megohms (120,000 ohms center) 

SIZE: 16' x 12h" x 63/4". WEIGHT: 9 LBS. 
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N ELECTRIC COMPANY 
5200-5218 Nest Kinzie Street, Chicago 44, Illinois 

In Cc rada, Bach -Simpson Ltd., London, Ont. 

INSTRUMENTS THAT STAY ACCURATE 
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(Above) A G.I. using a Walkie Talkie and 
views of such a unit that was badly shot up 
in Normandy. Note pictures below that 
show the size of Handie-Talkies. 

11 HERE has been some confusion 
about the difference between the 

Motorola "Handie Talkie" and the 
"Walkie Talkie" and this, it is hoped, 
will help to clarify the average man's 
ideas about these war -time radios. GI's 
readily know the difference as they 
used both types of equipment in the 
European theatre and in the Philip- 
pines, Okinawa and throughout the 
Pacific area. 

These two units are radio trans- 
mitters and receivers, and while they 
form a complete 2 -way radio commu- 
nication system, still they do not even 
remotely look alike. Each is com- 
prised of a separate receiver and a 
separate transmitter complete within a 
portable housing. Both units are bat- 
tery operated. Each unit has its own 
antenna which is used for both re- 
ceiving and sending radio messages. 
From there on, here are the main dif- 
ferences: 

The "Handie Talkie" is about the 
size of a narrow cracker box, 3 x 3 

x 12 inches long. The "Walkie Talkie" 
is about 17 inches high, 12 inches wide 
and about 7 inches deep. The smaller 
"Handie Talkie" weighs a little over 
five pounds, and the larger "Walkie 
Talkie" about thirty-five pounds. The 
"Handie Talkie" is carried and op- 
erated in the hand, the "Walkie 
Talkie" is a back -pack type. 

The mouth and earpiece are attached 
to the "Handie Talkie" while the 
"Walkie Talkie" has connections into 
which are plugged a hand set similar 
to a cradle type telephone set, and an 
earphone head set can also be attached. 
The range of the "Handie Talkie" is 

somewhat less than that of the more 
powerful "Walkie Talkie". 

Both are 2 -way radio communica- 
tion sets which means that one person 
can broadcast and also listen to an- 
other who is broadcasting. When 

"Handie Talkie" and 

"Walkie Talkie" Explained 

Unrestricted civilian communications on 460-470 MC opens a 
vast new market for light, 2 -way radio transmitter -receivers 
while industrial applications and uses of Ilandie Talkies are 
becoming commonplace. It's a trend worth keeping an eye on. 

using, one person talks and the other 
listens. When through, the other per- 
son may talk while the first one listens. 
The reason for this is that the sets are 
tuned to the same wave length and if 

two people were broadcasting at the 
same time, the waves would be 
jammed. 

On the battle field, the "Handie 
Talkie" and the "Walkie Talkie" were 
assigned different wave lengths. The 
"Handie Talkie" is a medium low fre- 
quency AM set, while the "Walkie 
Talkie" is a high frequency FM unit. 
Each pair or more of the sets have 
their own wave lengths assigned for 
certain sections of the battle front so 
that the sets used by different com- 
panies or divisions will not interfere 
with each other. Wave lengths were 

The X Family's children take a hike yrt 
keep in touch with Mom who is at home 

readily changed frequently to avoid 
detection by the enemy. 

Each "Handie Talkie" set operates 
on a fixed frequency which can be 
quickly changed by simply changing a 
crystal. The telscoping antenna at- 
tached to each unit is used for both re- 
ceiving and sending. The operator 
holds the unit in his left hand, the 
earpiece at the top, the mouthpiece 
at the bottom. To speak through, 
he pushes a button which causes the 
transmitter to operate and his voice is 
carried over the air. To listen, he re- 
leases the button and the receiver is 
connected for the incoming message. 

When used for both sending and re- 
ceiving messages the batteries have a 
life of 12/ hours. For receiving only, 
the batteries will last 50 to 60 hours. 
The range is limited to short distances 
and was used by troops to keep in col - 
tact with each other in landing opera- 
tions and under battle conditions, as 
well as for other war communicati )n 
purposes. 

The SCR -536 "Handie Talkie" is 
completely waterproof and fungus - 
proof and if dunked in the surf during 
an invasion was still ready for imme- 
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Capt. C. F. Morris and Chief N. F. Anderson of the Pasadena police force use 
Motorola Handie Talkies in regulating traffic at the 1946 Rose Bowl game. 

diate use. It has an effective range of 
approximately one mile. It uses a 103 
volt "B" battery and a 1-/ volt "A" 
battery. The antenna wave length is 
fractional-less than / wave-and 
the power output is 115 milliwatts. 
The chassis is houses in a die-cast 
aluminum case. When the collapsible 
aerial is pulled out, it acts as a switch, 
turning the set on. When collapsed, it 
turns the set off. Almost any number 
of sets may be used on the same fre- 
quency channel. 

At present there is very little civil- 
ian use of this equipment due to regu- 
lations by the Federal Communica- 
tions Commission. However, the FCC 
has authorized the use of the 460 to 
470 megacycle band for civilians. 
Of course, this is a very ultra high 
frequency band and at this time it is 
too early to predict all the civilian 
uses of these sets. There are some 

wild-eyed predictions r e g a r ding 
"Handle Talkies" and "Walkie Talk- 
ies", but many of these predictions 
may not come true due to the fact that 
their use at present is not economical. 

Remember, ordinary broadcast band 
runs from 550 to 1720 kilocycles, and 
the "Handie Talkie" and "Walkie 
"Talkie" will have to be made to oper- 
ate on 460,000 to 470,000 kilocycles. 

There may be many emergency 
peacetime uses for the "Handie Talk- 
ie." In fighting fires, the "Handie 
Talkie" may be carried by firemen 
right to the source of the fire from 
where instant reporting of the condi- 
tions encountered to the Battalion 
Chief will expedite the application of 
proper measures. The police may use 
the "Handie Talkie" to clear traffic 
jams, to obtain better control of 
crowds, to muster and direct their 
forces in case of riots, strikes and 

MESSENGER 
SERVICE 

When fire destroyed E ouglas Aircraft G: a telephone lines Handie Talkies 
maintained communications. 

other emergency situations. Forest 
rangers may find many advantages in 
using the "Handie Talkie". In indus- 
try and on railroads the office may be 
placed in instant touch with men in 
the plant, in the yards and in other 
distant places by using the "Handie 
Talkie". 

According to a recent FCC press 
release, "Small portable radios may 
be used, for example, to establish a 
physicians' calling service, for com- 
munication to and from trucks and 
tractors operating in and around large 
plants, on farms and ranches, on board 
harbor and river craft, in mountain 
and swamp areas. Sportsmen and ex- 
plorers can use them to maintain con- 
tact with camps. Department stores, 
dairies, laundries, bakeries and other 
business organizations can use the 
service to communicate with their de- 
livery vehicles". 

However, there are many problems 
which must be overcome despite this 
liberal ruling of the FCC. "Handie 
Talkies" are powered by batteries in- 
asmuch as they are portable sets. 
Using such low power in such an ultra 
high frequency will not permit good 
communication over a very great dis- 
tance-and long distances plus low 
cost is what is usually wanted by those 
using radio communication. Some 
day "Handie Talkies" will be utilized 
for the Citizens' Radiocommunication 
Service. Perhaps at first dry battery 
operated portable sets will not be 
used. Power will come from central 
stations or 6 -volt wet batteries, but 
later on, when new tubes and stronger, 
longer -life batteries are developed, 
there will then be much commoner 
uses of "Handie Talkies". 

The licensing control will be 
handled by the Federal Communica- 
tions Commission and it will be neces- 
sary for them to decide who shall and 
who shall not utilize 2 -way radio com- 
munication. 

"Walkie Talkie" 
While war in Europe was raging 

and before the United States was in- 
volved, the United States Army Sig- 
nal Corps knew that present-day war- 
fare of lightning movements, mechan- 
ized equipment and highly mobile per- 
sonel units demanded the best there 
was in two-way radio communications 
of a certain limited range. Specifically, 
the Signal Corps was not thoroughly 
satisfied with the performance of the 
small portable battery operated 2 -way 
radio carried on the back on one man. 

This old -type set was designed for 
both sending and receiving 2 -way 
radiotelephone messages for distances 
up to five miles, but it was an AM se, 

[Continued on page 41? 

RADIO SERVICE DEALER + NOVEMBER, f947 47 

www.americanradiohistory.com



NEW PRODUCTS 
Westinghouse Model H -I57 

Mahogany veneer cabinet and large 
inclined lighted dial with 14 to 1 ratio 
for easy tuning are features of model 
receiver number H-157, announced by 
the Home Radio Division of Westing- 
house Elec. Corp. at Sunbury, Pa. 

The soft orange glow of the candela- 
bra base indicator lamp sharply out- 
lines the fully edge -lighted dial. The set 
operates on A.C. and D.C., covers 540 
to 1600 kc and has five tubes plus recti- 
fier, gives 2.75 watts of undistorted out- 
put. It also has variable tone control, 
automatic volume control, and built-in 
antenna. 
Plastic Tubular 

Added to the Amcon Line of Plas- 
tic -encased Capacitors is the new 
Type PLA, a compact tubular elec- 
trolytic measuring only %" in 
diameter and 2'/s" in length, with 
working voltages from 25 VDC to 
450 VDC. 

`- Sparkling plastic case adds "eye 
appeal" to the new unit and, be- 
cause of the inherent dielectric 
properties of the case, better operat- 
ing efficiency and improved electri- 
cal characteristics are claimed. 

Manufactured by the American 
Condenser Company of 4410 N. 
Ravenswood Ave., Chicago 40, these 
new capacitors are described in the 
circular titled, "3 Star Performers" 
which will be sent upon request. 
New Knob Kits 

General Cement Mfg. Co. announces 
that their new knob kits made up of 
molded plastic knobs of new modern 
design, walnut and ivory patterns are 
available now. 

For further information and prices- 
write General Cement Mfg. Co., 919 
Taylor Avenue, Rockford, Illinois. 

New Radio Kit 
Allied Radio Corp. announces a 

new low-priced ac -dc superhet kit, 
the Knight Ranger. The set tunes 
the broadcast band from 535 to 1620 
KC. It is easy to build-directions 
are simple and clear. 

For price and other details write 
Allied Radio Corp., 833 West Jack- 
son Blvd., Chicago 7, Ill. 

New Astatic Cartridge 
In an exclusive, modern type "LT" 

Crystal Phono Cartridge, The Astatic 
Corporation, of Conneaut, Ohio, has 
just introduced a new, low needle talk 
reproducer in the low price field. Out- 

put voltage, 1.00 volt, avg. at 1,000 
c.p.s.; minmum needle pressure, 
ounce; cutoff frequency, 4,000 c.p.s.; 
and replaceable Type "T" Needle with 
"Electro Formed" precious metal play- 

ing tip. In the reproduction of high 
frequencies the "LT" Cartridge is 
noticeably free from disagreeable surface 
noise or needle talk. 

Set Tester 
A new combination tube and set 

tester, Model MT -12, provides for 
the checking of 450 radio receiving 
and allied use tubes. Tests all sec- 
tions individually of multi -purpose 
tubes. Also features tube noise and 
condenser leakage tests. The multi - 
tester section provides 27 ranges of 
measurement of voltage, current 

and resistance. Entire instrument 
is housed in a wooden cabinet with 
removable cover. Cabinet is pro- 
vided with a separate compartment 
for the storage of line cord, test 
leads, etc. Size: 14" x 12" x 6". 
Weight: 10 pounds. Star Measure- 
ments Company, 442 East 166 St., 
New York 56, N. Y. 

Jensen "In -Car" Speaker 
Clear, faithful reproduction of screen 

dialog and music, together with easy 
attachment to and detachment from the 
automobile are features incorporated in 
the Jensen Model RK -51 "In -Car" Re- 
producer. 

Powered by a specially designed 
weatherproofed 5 -inch PM speaker with 
Alnico 5 magnet, the unit delivers more 

[Continued on page 41] 
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Making better 

CONNECTIONS 

quickly and easily 

MAKING connections of one kind 
or another is routine in the daily 

work of all radio, electronic, sound and 
electrical appliance repairmen. Every 
bench in almost every service shop has a 
multitude of tools which make connec- 
tions and fastenings of some kind pos- 
sible. There are wrenches, riveting kits, 
screw -drivers and soldering irons, as 
well as clips and connectors. These 
latter are the prime subjects of this 
article, because clips and connectors 
serve a great many purposes, but are 
often not used when they should be. 
In some respects it might be trite to say 
their applications are not fully under- 
stood by a group of men who are other- 
wise extremely grasping on technical 
matters. 

Time study experts have discovered 
that most technicians either use the 

By SAN D'ABCY 

Sure, secure, simple and fast electrical 
connections, of both permanent and removable 

types, are achieved by connectors and clips. 

wrong kind of connection or go about 
making a connection improperly; so 
that invariably there is a loss of time 
and a waste of energy. This conse- 
quently results in some loss of money 
and a reduced profit ratio per job 
involved. 

When a radio or electrical circuit de- 
velops trouble of such nature as to re- 
quire the replacement of divers soldered - 
in components-such as resistors, trans- 
formers or condensers-it goes without 

saying that the normal and proper pro- 
cedure is to unsolder the defective unit's 
leads and resolder the replacement. 
Frequently, however, occasions arise 
when soldering to make a connections 
not the best practice. And there are 
times when soldering should be avoided 
because of the difficulty in joining dis- 
similar alloys, or because a stress and 
strain factor might jeopardize the joint. 

Connectors, clips and terminals that 
can be crimped onto leads and then sub - 

Wire ready for lug. Tool crimps lug to wire. Tool fastens braid. Finished assembly. 
Lugs may be crimped to wire more quickly than soldered and the braid is prevented from unraveling. There is no electrical loss and 

the strain factor is the same. Connectors like these have low electrical resistance to assure circuit stability. 
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Coaxial and Shielded Cable Tap -offs 

Step 1-stripper aid tool is inserted beneath 
the outer conductor and the wire braid to 
prevent damaging either. Then, 1/2" to 3/4" 
of the outer and inner insulators are stripped 
off. Conductor is not laid bare yet. 

COAXIAL CABLE OUTER FERRULE 

INNER FERRULE 

Step 2-the outer ferrule of the jumper is 

slipped over the outer insulation and the 
inner ferrule is inserted under the wire 
braid. After aligning both ferrules they 'are 
crimped to semi -finish the assembly. 

HYLINK 

Splicing Coaxial Cables 
By means of a standard Hylink plus two short and one longer outer ferrule a coaxial cable 

splice of extreme strength can be easily and neatly effected. 

Link Disconnects 
Two of several variations of quick 
connect and disconnect lugs are 
shown. They are particularly adaptable in 
PA and industrial applications where porta- 
bility and simplicity of making electrical 
connections saves time in setting up and 
breaking down a rental installation. 

Illustrating how loud speakers may be rigged 
up for portable field use. The simple to 
affix connect -disconnect tabs make the in- 
stallation flexible in that as many speakers as 
may be required can be almost instantly 
added to or removed from any installation. 

sequently be utilized are generally the 
correct way to make such a connection. 
This is especially true when flexibility 
is desired as in temporary connections 
to a line, or where speed is required and 
the time element needed, as in soldering, 
can be reduced by making a "dry" 
joint. 

In a case where a component has been 
moved from one position to another, or 
where after repairs are effected, it is 
discovered that the remaining leads are 
too short-rather than unsolder and 
discard the short lead, (replacing it with 
one of greater length), and then re - 
soldering the two leads, the better pro- 
cedure would be to simply add an addi- 
tional lead of required length to one 
short end by an easy crimping opera- 
tion. Then but one solder operation is 

needed. Figure it out for yourself on 
a "motion required" basis, as time 
study experts do! The obsolete method 
requires two unsoldering operations, the 
discarding of the two short leads, then 

[Continued on page 44] 

Step 3-A lug of proper size and type to 
handle the wire and its insulation is selected 
and in the regular manner is affixed by two 
easy crimping motions. The connection is 

made and the job finished. 

Multi -lug Connections To 
A Single Terminal 

For neatness and positive electrical connec- 
tions, select the lug sizes required, then 
stack them properly as shown and fasten in a 

group to the terminal. 

LOGXING 7Aa 

Connecting Links 
Portable equipment of different types re- 

quires wire leads of varying lengths. Rather 

than continually waste wire, and instead of 
taking time to splice and tape short lengths, 

the use of connecting links hike these saves 

time and avoids wire waste. 
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liffidgeof 
PYour Tube Testing 
Protect 

Investment 

with the NEW Precision Series 10-12 

ti : Electronamjc * 

highest practical order 
Unparalleled and 

thru use of 
of obsolescence insurance free -point 
the Precision 12 element, 

Master Lever Selector System. 

"PRECISION" -- 

-wife be ,lfas/er =°- 
Tusc o BATT[RT TESTER 

.... 

MODEL 10-12-P; (:llustrated) in sloping, portable 
hardwood case with tool compartment and hinged re- 
movable cover. Size 133/4 x 171/4 x 63/4"4$86.15 
Also available in modern counter and standard rack - 
panel mountings. 

;*` Tube 
Master 

Truly 
free -point 

P AG. PEND. 

U. S. PATENT OFFICE 

Testing a tube for just one selected charac- 
teristic does not necessarily reveal its overall 
performance capabilities. Electronic tube 

circuits look for more than just Mutual Conduct- 
ance or other single factor. In the Precision MASTER 
Electronamic Tube Test Circuit, the tube under 
test is subjected to appropriately phased and se- 
lected individual element potentials and is electro - 
dynamically swept over a complete Path of 
Operation, on a sinusoidal time base. Encompass- 
ing a wide range of plate family characteristic 
curves, this complete Path of Operation is 
automatically integrated by the indicating meter 
in the positive, direct and non -confusing terms of 
Replace -Weak -Good. 

These 47ea.t.44.e.eet 

THE NEW SERIES 10-12 TUBE MASTER 
* The POSITIVE solution to tube PERFORMANCE test- 

ing plus optimum anti -obsolescence insurance. 
* Direct facilities to 12 element prongs 
* Filament voltages from .75 to 117 volts. 
* Tests the new Noval 9 pins; 5 and 7 pin acorns; 

double -capped H.F. amplifiers; low power transmitting 
tubes; single -ended F.M. and T V amplifiers etc. RE- 
GARDLESS of FILAMENT OR ANY OTHER ELEMENT 
PIN POSITIONS. 

* ISOLATES EACH TUBE ELEMENT REGARDLESS OF 
MULTIPLE PIN POSITIONS 

* DUAL (HIGH -LOW) short check sensitivity for special 
purpose tube selection. 

* INDIVIDUAL TESTS OF MULTI -SECTION TUBES in- 
cluding F.M. and A.M. cathode-ray tuning indicators. 

* Simple, direct Ballast Unit Tests. 
* Battery Tests under dynamic load conditions. 
* Built-in Double Window, brass -geared roller chart. 
* 41/2" Full Vision Meter, 1 MA sensitivity. 
* Panel -Mounted Extractor Fuse Post. 

'4 to see the new "Precision" 
Master Electronamic Test Instru- 

ments now on display at all leading 

r 

PRECISION PRECISION 
radio parts and equipment distributors, TEST EQUIPMENT 
or write directly for the new Precision APPARATUS COMPANY INC. 
1948 catalog fully describing the Pre- 
cision Electronamic tube performance 

92-27 HORACE HARDING BOULEVARD 
ELMHURST 8, NEW YORK 

testing circuit. 

Export Division. 458 BROADWAY, NEW YORK CITY, U. S. A. Cables: MORHANEX 
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Eliminating Cathode Heater Hum 

From /audio Amplifier Circuits 
Electrical leakage between an a -c 

operated heater and cathode of a 
vacuum tube can introduce low fre- 
quency voltage into audio amplifier cir- 
cuits and cause objectionable hum when 
considerable gain follows this part of the 
circuit. 

High frequency circuits are also sub- 
ject to hum, if they allow the low fre- 

by ALBERT LOISCH 

quency voltage to modulate the signal. 
The principal cause of this hum is a 
minute leakage current which flows 
between heater and cathode. The flow 
of this current through the self -biasing 
resistor or the parallel combination of 
resistor and by-pass condenser applies a 

SERVICE TEST EQUIPMENT FOR FAST, 

EFFICIENT, ECONOMICAL SERVICING 

r 

Tube Checker-type YTW-1. 
Quick, accurate results. 

Sine Square Wave Generator- 
type YGA-2. Sine or square wave 

at the flick of a switch. 

Signal 
Generator- 
type YGS-3. 

For FM 
and AM 

Servicing. 

Unimeter- 
type YMW-1A. 

A versatile, 
easy -to -operate 

instrument. 

Oscilloscope- 
type CRO-3A. 
Extra 
Sensitivity 
in this unit. 

Capacitance 
Resistance 
Bridge- 
type YCW-l. 
Wein Bridge 
principle 
-assures 
accuracy. 

For additional information write: General Electric Company, 
Electronics Park, Syracuse, New York. 

GENERAL ELECTRIC 
1!+re 

hum voltage between the grid and 
cathode of the tube. The path taken by 
the leakage current when one end of the 
heater is grounded, is shown in Fig. i. 

Figure 1 

Here the voltage across the heater, 
especially that between the high voltage 
end and ground, causes the current to 
flow. Series operating conditions, with 
the heater not at ground, are shown in 
Fig. 2. The voltage across the other 
heaters between the tube and ground 
adds to the voltage causing leakage cur- 
rent to flow. 

It is known that heater cathode leak- 
age current is essentially a thermionic 
emission phenomenon and that the flow 
of current is due to the emission of nega- 
tive charges (electrons) and positive 
charges (positive ions) from the insula- 
tion coating on the heater to the 
cathode sleeve. The capacitance be - 

Figure 2 

tween heater and cathode, being of the 
order of 10 µµf, is too small to constitute 
a leakage path. If the heater varies in 
potential with respect to the other elec- 
trodes, the same phenomenon can cause 
hum, by emission of charges to these 
electrodes. Hum from this effect occurs 
most frequently in a -f amplifiers having 
a grid -bias that is less than the highest 
voltage between heater and ground. To 
overcome hum troubles heaters should 
not be operated above rated voltage, as 
hum doubles with only a 6% increase in 
heater voltage. 

If self -biasing circuits are used, the 
60 -cycle impedance should be as low as 
possible. This is attained by the use of 
low cathode resistance and high capacity 
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...for 
and TELEVISION 

(finest in radio.) 

(finest in sound) 

STOCK MODELS* 
for FM and 

Television Receivers 

6 -Inch 
P6 -TH 

8 -Inch 
P8 -SH P12 -SH 

F1 2 -NH 

® and Television - latest refinements 
in the electronic art - are bringing to the 
radio listener new and undreamed-of 
realism and fidelity in program quality. 
Listening enjoyment has been increased 
a hundredfold for him whose receiver 
is capable of these lifelike programs. 

For finest © and Television reception, 
both receiver and loud speaker must 
offer smooth extended -range frequency 
response, low distortion, and startling 
"presence." Such a speaker, of course 
is a JENSEN ! 

World famous as fine acoustic equip, 
ment, JENSEN speakers are especially 
suitable for ® and Television. Before 
you purchase your ® or Television re- 
ceiver, be sure it's JENSEN equipped. If 

the receiver you have does not include 
y a JENSEN speaker, have your dealer 

replace it with one. The best © or Tele- 
vision receiver made is made better with 
a JENSEN speaker. 

JENSEN MANUFACTURING COMPANY 
6619 South Laramie Ave., Chicago 38 
In Canada: Copper Wire Products, Ltd., II King St., W. Toronto I 

1ie rg5neº4 and aYanufaciu' e 4 
a7 íne el caculdk ecement 

12-Inch 
P1 2-QH 

Cfl4Cfl 
SPEAKERS 

with AtHifi" 

P12 -NH 

F12 -SH 

15 -Inch 

P15 -NH F15 -NH 

*See Catalog 1010 for complete listing of single -radiator and Coaxial extended range speakers, reproducers and systems, ranging in price from $5.00 to $1,500.: 
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by-pass condensers and is particularly 
important in the early stages of a high 
gain a -f amplifier. Use of fixed bias 
avoids this source of hum. Tubes hav- 
ing comparatively small leakage, used 
as biased detectors, frequently hum as 
the cathode resistor is necessarily high 
and practical conditions require a small 
by-pass condenser. The most satisfac- 
tory method of avoiding this difficulty 
is to arrange the circuit to ground the 
cathode of the detector. In series heater 
operation, the tube most critical to hum 
should be placed nearest ground. This 
is usually the detector tube in a -c/d -c 
receivers. The next tube to be given the 
preferred position, near ground is the 
converter, as this avoids modulation 

hum (not caused by heater cathod3 
leakage) . 

When a transformer is used, hum will 
be reduced by grounding the center of 
the heater winding. Hum can be re- 
duced to a negligible value by use of 
sufficient bias between heater and 
cathode to prevent the net voltage re- 
versing. This condition occurs in infinite 
impedance detectors and certain cathode 
loaded circuits. Hum, resulting from 
emission of charges from the heater to 
other electrodes, is reduced by decreas- 
ing heater temperature by keeping the 
impedance of the electrode circuits low, 
and by keeping the electrodes constantly 
biased with respect to the heater. 
Balancing or bucking hum in a radio 

Espey Television Training Kit 
Learn television through this unique "assembly line" procedure. 

Modern circuits and postwar design make up-to-the-minute training 
an absolute necessity. This ESPEY television training kit, available in 

several fundamental stages, will help you understand and gain a work- 
ing knowledge of TELEVISION -the latest development in electron- 

ics. FREE with every kit -a new type of pictorial instruction book, 
giving easy -to -follow, step by step method. No previous knowledge 

of television necessary to build- and LEARN from - this ESPEY kit. 

FEATURES 
18 tubes, including 15 miniatures. 
3 stage, stagger tuned pix i.f. 
21.25 Mc sound i. f. Trap tuned. 
Balanced FM discriminator. 
Portable - weighs only 17 lbs. 
Uses 3" low-cost cathode ray tube. 
Magnifier makes 4" picture. 
Can be aligned with ordinary test 
oscillator and V. T. Voltmeter. 

BASIC KIT-includes all i.f., power, block- 
ing oscillator transformers, chokes, ceramic 
capacitors, speaker, and sockets riveted into 
place on punched and welded chassis. All 
tubes and required resistors and capacitors 
are easily -obtainable types available through 
Distributors everywhere. 

FOR FURTHER DETAILS WRITE TODAY TO: 

(le! 
`?< 

MANUFACTURING COMPANY. INC. 

528 EAST 72N STREET -NEW YORK 21,N.Y. 

IAl 

receiver is sometimes resorted to in 
minimizing total hum. Heater cathode 
leakage should not be given a part in 
hum balancing systems as it is too 
variable. 

Recharging Wet 
Battery Portable 

Sets From An Auto 
Battery 

G. E. suggests the following procedure 
for recharging portable receiver storage 
batteries by means of the car battery 
when the H5 volt house current is not 
available, such as when travelling or 
camping. 

1. Determine the polarity of the ter- 
minals on the storage battery. 

2. Open the rear door of the radio. 
Two prongs will be found mounted on 
the chassis near the tuning capacitor. 
Plug C of the charging cable should be 
pressed fully on these prongs with the 
larger prong fitting into the larger hole 
of the plug. 

3. Insert plug A into the receptable B 
which is installed on the dashboard. 
Two wires connected to the storage bat- 
tery will serve the same purpose. See 
Pigs. I -a, b, and c. 

(D=0 

O O- 
I - 

O 
3 OHM .5WATT 

Ml. 
r 

CONNECT TERMINALS OC LIKE 

POLARITY TOGETHER. 

6 VOLT AUTO BATTERY 

ele. w. 

"J --T 

(B) >,. ue 

(C) 

DASH BOARD CONNECTIONS 

2 VOLT KALK 

Figure 1 

1. With the receiver switched to the 
charge position, a completely discharged 
battery will in most cases be fully 
charged within 20 hours. After the red 
ball in the radio battery has risen, chekcs 
should be made every two hours to de- 
termine the degree of charge. When 
both indicator balls are visible, the 
charging should be discontinued. 

5. If the receiver is switched to the 
ON position, it can be operated while 
the battery is being charged. However, 
since the receiver will be consuming 
power at about the same rate as the ra- 
dio battery is being charged, little or no 
improvement in the condition of the 
'radio battery will result. 
CAUTION: If the positive terminal of' 
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All the features of a tube 
tester plus a complete 

VOLT -OHM -MIL -AMMETER 

'irtCR"tS 

50 

9-1,45 AG_ 
y+ 

COItBIN+{TIOt; ' t: S7 ER MOOEI. 3400 

D r-_.. r- P. ' r.- r- rC1 

TUBE EL.EMENTª 
2 .3 5 6 7 8 9 0 

8 0 TUBE. TYPi. 
. v 

!A. lpAY. Vt 

LEGS .. 3 6 3 30 156 737 
NI G7 3 6.3 24 468 57 

415145 ... . 3 6.2 2C .56 277 
6325 .. 1 6 3 23 16 
6373 TM .2 - 1 8.3 23 2 45 

63t.0 ...... .<2 6.3 24 650 76 

C3 
R2 

1 

L7 .....,...... 3 5 5 á 6 - 

p TM 2. , . 3 S 55 3 4 

Si .. ., à 2.5 75 

62 . 3 2.5 'J 
62 Tee 7 .. 3 2.5 24 

áN 3 2 

..:{ .. .3 .4 5 

Look at that picture again. There are twenty-three distinct 
features to give you everything you need in a combination 
tester. 

Note the new up-to-the-minute, no back -lash roll chart, 
for quick, complete and accurate reference. Note the in- 
dividual sockets for all tubes, including the new 9 -prong 
and hearing aid types. Exclusive lever -switching provides 
individual control of each tube element, and enables you 
actually to "picture" your circuit! 

Note the complete Volt -Ohm -Mil -Ammeter -18 ranges on 
a large 6" meter to cover all your requirements. With Model 
3480 you've got a tester that's good for dozens of jobs, 
beautiful...and a standard for accuracy. Buy it at your 
jobber. Or write for bulletin No. 3480. Address Dept. P117 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

a2 

.n 

K 

t0K 

!MEG 
S0MEG 

Al d.r 34811 
Combination Tube Tester 

and Volt -Ohm -Mil -Ammeter 
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the automobile battery is grounded, 
avoid contact between the metal of the 
receiver case and the metal of the car. 

SHOP NOTES 
Neon Sign Interference 

Neon signs and their associate equip- 
ment, if properly installed and serviced, 
will not cause radio interference. 

Radiation of interference through 
power lines and by electrostatic and 
electro -magnetic coupling is an indica- 
tion of abnormal conditions. Trouble 
may be caused by loose contacts, an 

$1.00 to $5.00 PAID 

for "SHOP NOTES" 
Write up any "kinks" or "tricks -of - 

the -trade" in radio servicing that you 
have discovered. We will pay from $1 
to $5 for such previously unpublished 
"SHOP NOTES" found acceptable. 
Send your data to "Shop Notes 
Editor," RADIO SERVICE DEALER, 
342 Madison Ave., New York 17, 
N. Y. Unused manuscripts cannot be 
returned unless accompanied by stamped 
and addressed return envelope. 

R 

Your work looks better 
with 

AMCON PLASTIC 

3 Star Performers! 
....: . . 

. ̀`' ; ' M; yn ,i: .' :? ; r' 
Point out the Amcon Plastic -encased Capaci- 

tors the next time you return a chassis you have 

serviced. Your customer can see the quality of 

your work as well as appreciate the improved 

performance it has accomplished. Amcon 

Plastics are top-quality components that look 

the part-they have sales appeal as well as 

"engineer appeal! 

ASK YOUR JOBBER FOR THE "3 STAR PERFORMERS" CATALOG 

AMERICAN CONDENSER CO. 
4410 N. Ravenswood Ave., Chicago 40, Illinois 

ungrounded transformer case, leaky 
bushings, flickering tubing, defective 
electrodes, transformer voltage too low 
so that the ionization point of the gas is 
just barely below maximum voltage, or 
corona discharges due to long leads and 
the proximity of metal objects. When- 
ever radio interference is encountered, 
check nearby neon sign intallations for 
visible or audible discharge between or 
from high voltage components. 

If the discharges are discovered, their 
correction can be had by better spacing. 
If a discharge cannot be found, discon- 
nect the tubing at the transformer ter- 
minals and operate the transformer, 
first with the secondary shorted, then 
with no load. This will indicate whether 
the transformer is leaking. With the 
secondary s h or t e d, no interference 
should be present. If the disturbance 
still persists, operate the installation at 
reduced primary voltage to determine 
if there is an ample margin of safety 
from the flickering point. The tube 
should not flicker when the line voltage 
is reduced 15 per cent. 

Testing Old and New Condensers for 
Intermittent or Unstable Internal 
Contacts 

Intermittent and noisy condensers 
probably cause more trouble to the 
radio serviceman than any other com- 
ponent. A simple procedure for testing 
suspected units is illustrated in the 
accompanying diagram. Connect a 
signal generator directly to the antenna 
and ground posts of a good radio re- 

ceiver. With the receiver and signal 
generator operating, tune the signal 
generator to some spot on the receiver 
dial. Use an unmodulated signal. Con- 
nect the condenser directly across the 
antenna and ground terminals and turn 
the receiver volume up, listening for 
frying or crackling noise. Condensers 
which are continuously noisy will show 
up by this method. Snap the fingers 
against the condenser and roll it slightly 
on its leads between the fingers. If 
cracking or frying is heard the condenser 
almost certainly has intermittent or 
unstable internal contacts. This method 
is applicable to mica, paper, oil and 
electrolytic types. 

A Simple Condenser Tester 
For the serviceman just starting out 

in business for himself, an excellent and 
inexpensive service shop accessory is a 

[Continued from page 41J 
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FREE -with your order. 
A colorful display board. 

LISTENING 

suggestion 

AUTO 

ANTENNA 
Big name programs are on 
the air and here is the big 
name antenna that will bring 
in those programs most ef- 

fectively - General Electric. 

Quality -built to withstand 
the severe conditions of win- 
ter driving, these antennas 
provide real customer satis- 
faction in radio reception. 

They also provide real cash -register satisfaction 
for you because: 

1. They are designed for any type installation-any body 
contour. 

2. Provision is made for quick, easy installation. 

3. Ceramic insulators are used for better insulation. 

4. With your order-a colorful display board that does a 
swell selling job every minute. 

These are the features that make G -E antennas out- 
standing values-quick sellers. 

Completely equipped with a 

newly developed low capacity, 
low loss lead-in cable. 

Interference -proof lead-in 
coupling arranged for speedy 
installation. 

Ferrule -set connection with 
bayonet adapter. 

Rattle -proof, no -slip, fluid 

type construction. 
High efficiency, low resistant 

silver -to -silver contacts. 

Finest Admiralty brass, beau- 
tifully chrome plated. 

Mail your order today to your 
nearest G -E distributor. 

For additional information on General Electric Universal 
Parts write: General Electric Company, Electronics Park, 
Syracuse, New York. 

GENERAI ELECTRIC 
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ELE/'TRONIC 
AN ALY ZER 

[frofn paga .fl 

30/120.300 1200 volts. Resistance 
measurements are 2000/20,000/200,000 
ohms top mark and 20/200/2000 ohms 
at center scale. The Electronic Analyzer 
ranges are available with a 120 volt 
a -c supply. The electronic resistance 
ranges are 2:20/2000 megs. full scale 
and 2000 200,000/20,000,000 ohms at 
center scale. Only a 3 -volt potential is 

applied on all resistance ranges and 
there is, therefore, no danger of damag- 
ing equipment by high voltages. The 
electronic d -e voltage ranges are plus or 
minus 3 12 30/120/300/1200 volts. The 
d -c input is through a probe containing 
a 3-meg. isolating resistor allowing d -c 

potentials to be measured electronically 
in the presence of HF, RF, or AF volt- 
ages. 

The a -c VTVM has ranges of 3/12/- 
30/120 volts which can be measured 
when this a -c is superimposed on as 
much as 500 -volts d -c. The a -c accuracy 
varies somewhat with the frequency of 
the potential being measured, plus or 
minus 57c from 50 cps to 150 mc, plus 
or minus 12% (direct reading) from 150 

to 300 mes and plus or minus 8% with 
a correction curve from 150 to 300 mc. 

Suggested Uses of A -C Probe 

Audio and Supersonic Frequencies (Minimum 50 cycles-Maximum 200 kilocycles) 

To point of 
measurement. 

Probe Extension 

kree Keep hand back of this line. 

Connect Ground Clip to chassis. 

Frequencies Up ta 20 Megacycles (Minimum 1000 cycles-Maximum 20 megacycles) 

To point of rneaurenren, 
Keep hand bock of this line. 

Ground Clip may be used for convenience up to 20 mega- 
cycles. At higher frequencies remove clip and ground probe 
directly to chassis as illustrated in Figure 3. 

Frequencies Above 20 Megacycles (Minimum 1000 cycles-Maximum 300 megacycles) 

jegIN Keep hand back of this line. 

Remove Tip for low loading at 
frequencies near and above t0d 
megacycles. 

1 

round to low potential side el circuit as 

close to point of measurement as possible. 

Figure 8 

The Probe 
The a -c probe is extremely compact. 

To make it so small a proximity fuse 

type tube is used. The type selected 
after exhaustive tests has a resonant 
frequency well above 1000 mc. A small 

Increase your business now, with the fast selling 

Features that assure Customer Satisfaction 
* GUARANTEED electrically for 3 years 

* YEAR AFTER YEAR trouble -free performance 

* SELENIUM RECTIFIERS-no tubes 

* UNDERWRITERS LABORATORIES approval 

* RADIO PLAYS INSTANTLY-hum-free 
* UNIVERSAL PLUGS for all battery radios 

.c, 

Convert Battery Radios 
to all electric operation 
Get the extra business from the hundreds of battery 
radio sets in your area. Perma-Power, the- modern 

battery eliminator, is your answer - 
1 when your customer asks how to convert a 

battery set to all electric operation. 

2. when your customer has a battery set avail- 
able and wants an extra radio in the kitchen, 

bedroom, playroom or workroom. 

3. when you accept a battery set as trade-in, 
and you need to modernize the set for resale 

at a profit. 

Dealers everywhere are finding these three methods profitable in 

adding new customers. 

See Your Favorite Jobber ... Today! 

Manufactured by 

GENERAL TRANSFORMER CORPORATION 
4321 N. KNOX AVE. CHICAGO 14, ILL. 
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64 - page illustrated 
book describes many fasci- 

nating jobs Radio, Television, E lec I 
tronics offer, shows big kits of Radio parts 

send you, tells how I give you practical experience 

building real Radio circuits at 
ewnilsp still marriog 

e, how 

you make extra money fixing what they 

contains letters from many men I trained, telling 

are doing, earning. FREE. Mail 

Coupon below! 

I will also send you my 
Lesson, "Getting Acquainted With 

Receiver Servicing," FREE, to show you 
how practical it is to learn Radio at home in spare 

time. It's a valuable Lesson. Study it - keep it - use it - 
without obligation! Tells how "Superhet" Circuits work, gives 

hints on Receiver Servicing, Locating Defects, Repair of Loudspeaker, 
I.F. Transformer, etc. 31 illustrations. Mail Coupon below! 

GETTING 
aUIED 

TH l 

RECEIVERSERVICINGi\r1i 

SEE FOR YOURSELF HOW I TRAIN You 
At HOME To BE A RADIO TECHNICIAN 

Do you want a good -pay job in Radio-or 
your own money -making Radio Shop? Mail 
Coupon for a FREE Sample Lesson and my 
FREE 64 -page book, "How to Be a Success in 
RADIO-Television, Electronics." See how 
N.R.I. gives you practical Radio experience at 
home-building, testing, repairing Radios 
with BIG KITS OF PARTS I send! 

Many Beginners Soon Make Good Extra 
Money in Spare Time While Learning 
The day you enroll I star) rending EXTRA MONEY 

manuals. You LEARN Radio principles from my easy - 
to -grasp, illustrated lessons-PRACTICE what you 
learn with parts I send-USE your knowledge to make 
EXTRA money fixing neighbors' Radios in spare time 
while still learning! From here it's a short step to your 
own full-time Radio Shop or a good Radio job! 

Future for Trained Men is Bright in 
Radio, Television, Electronics 

It's probably easier to get started in Radio now than 
ever before because the Radio Repair business is boom- 
ing. Trained Radio Technicians also find profitable 
opportunities in Police, Aviation, Marine Radio, Broad- 
casting, Radio Manufacturing, Public Address work. 
Think of even greater opportunities as Television and 
Electronics become available to the public. Send for 
free books now! 

Find Out What N.R.I. Can Do For You 
Mail Coupon for Sample Lesson and my 64 -page 

book. Read the details about my Course. Read letters 
from men I trained, telling what they are doing, earning. 
See how quickly, easily you can get started. No 
obligation! Just MAIL COUPON NOW in an envelope 
or paste it on a penny postal. 
J. E. SMITH, President, Dept 7MJ5, National 
Radio Institute, Pioneer Home Study Radio 
School, Washington 9, D. C. 

Our 33rd Year of Training Men for Success 
in Radio 

Build Radio Circuits like These With Kits I Send 

RADIO SERVICE DEALER NOVEMBER, 1947 

I TRAINED THESE MEN 
Averaget Better Than $3,000 A Year 
"I now have a shop and am 
doing fine. I average better 
than $3,000 per year, and cer- 
tainly give NRI much of the 
credit."-RAYMOND F. 
DAVIS, Ashburn, Georgia. 

Made $612 In 12 Moe. Spare Tinte 
"Soon after I finished my ex- 
perimental kits lessons I 
tackled my first Radio service 
job. I made $612 in past 12 
months in spare time."-J. W. 
CLARK, Wilmington, N. C. 

VETERANS 
You can get this training right in your 
own home under G. I. Bill. Mail coupon. 

Good foßoth FREE 
MR. J. E. SMITH, President, Dept. 7MJ5 

1 National Radio Institute, Washington 9, D. C. Mail me FREE, without obligation, Sample Lesson and 64 -page hook about how to win success in Radio-and Television, Electronics. (No salesman will I call. Please write plainly.) 
1 Age.. 

Name............................................................ 
1 

iAddress.. ..................................................... 

1 Cog.. ...................................State.. 
1 -. (Please include Post Office zone number) 
1 Approved for Training under GI Bill L - .J 
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PACKED WITH 

PRICED FOR POPULARITY 

Smooth operation, sturdy de- 
pendability and low price of this 
General Industries Model LX 
Phonomotor account for its wide 
acceptance and popularity. 

Although compact and light- 
weight, it has ample power for 
quick pickup and faithful repro- 
duction of either 10 -inch or 12 - 
inch records. Constant speed, 

Model LX Rim Drive, 
Constant Speed, Electric 

Phonograph Motor 

quiet and smooth performance 
please every customer. 

Send for details. Let us help 
you select the right units for 
your products from the com- 
plete GI line of Smooth Power 
Phonomotors, Recorders and 
Combination Record - Changer 
Recorders. Prompt deliveries are 
now available. 

Note to individual users: Smooth Power motors are sold only through established trade channels. 

THE GENERAL 
INDUSTRIES CO. 

DEPT. MS ELYRIA, OHIO 

with All-out 
Consumer Advertising on 

FM AND 
TELEVISION AERIALS 

This campaign, in the Saturday Evening Post and 
leading newspapers, is convincing millions of 
present and prospective FM and Television re- 
ceiver owners that a good outdoor dipole an- 
tenna is a necessity. As a result you'll make more 
money selling "Magic Wand" FM and Television 
Aerials ... and be able to promise, and deliver, 
finest reception no matter where your customers 
live. You'll make added profits from aerial in- 
stallations, too. See your Ward distributor for 
details on how to assure your full share of the 
benefits of this major FM and Television Aerial 
campaign, or write: 

THE WARD PRODUCTS CORPORATION 
1523 East 45th Street, Cleveland 3, Ohio 

DIVISION OF THE GABRIEL COMPANY 

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

IN CANADA: Atlas Radio Corp., 560 King St., W., Toronto, Ont., Canada 
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11 
WORLD'S 
AERIALS FOR CAR 

LARGEST MAKER OF 

AND HOME 

button -type ceramic condenser is 
mounted at the base of the pick-up tip; 
the tube is directly behind,,this coupling 
condenser and soldered in place to assure 
positive contact. The top of the tube la 
held in bakelite and the probe can take 
considerable abuse without harming the 
tube or any of the others component 
parts. The design of the probe is such 
that it has a resonant frequency of over 
600 me and an RF hand limit that is 
less than two inches from the coupling 
condenser. Its input capacity is about 
5 µµfs and the resistance 5 meg. Fig. 8 
shows how the probe may be used for 
divers tests. 

Germanium Crystal Diode 
A new germanium crystal diode, with 

a safe forward current of .05 amps and 
a safe back voltage of 60 volts for 
radio and television receiver and other 
equipment applications, is announced 
by the Specialty Division of the General 
Electric Company's Electronics Depart- 
ment. Feature of the new diode, which 
is the point -to -plane contact between a 
microsharp platinum wire and the face 
of a specially -processed germanium 
crystal. G -E engineers say the new 
diode will handle higher voltages than 
any of its type. 

Weighing several grams with a body 
length of twenty-three sixty-fourths of 
an inch and diameter of seven thirty- 
seconds of an inch, the high back -volt- 
age germanium crystal diode furnishes 
an interelectrode capacitance of ap- 
proximately 2 mmf and has a life per- 
formance of at least 3000 hours. 

The new diode's low forward resis- 
tance and high back -to -forward resis- 
tance ratio is especially desirable for 
this unit's rectifier application. It will 
withstand an inverse voltage of at least 
60 volts and return to normal after the 
application of excessive voltage. Its 
very low interelectrode capacity and 
high forward conductance permitting a 
low resistive load make the diode use- 
ful in FM and television applications. 
In addition, the property of relatively 
high back conductance upon breakdown 
lends itself to the possibility of its use 
as a voltage regulator. 

Developed by the Research Labora- 
tory of the company at Schenectady, 
N. Y., following wartime research with 
germanium, the new diode is reported 
to be extremely sturdy. Units have been 
dropped 10 successive times to a hard- 
wood block from a distance of 30 inches 
without impairment of performance. 

Further information on the new diode 
may be obtained on request to the Spe- 
cialty Division. G -E Electronics Depart- 
ment, Wolf Street Plant, Syracuse, 
N. Y. 
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[from page 361 

neon lamp gadget which can be used to 
test condensers. The type you need is 

about the dimensions of a 50 watt lamp 
globe. Leaking condensers can be read- 
ily detected by applying D. D. to the 
condenser in series with the lamp. 
Leakage is manifested by intermittent 
flashing of the lamp, the rate of the 
flashes indicating greater leak and 
steady glow indicating shorted con- 
denser. A. C. of course will go through 
a condenser; therefore use A. C. to test 
for open or intermittent operation. 

These Shop Notes were contributed by 
Albert Loisch. 

1I4NDIE-TALKIE 
[ from paye ,_'i] 

and static and other electrical disturb- 
ances interfered and the message did 
not always get through. Tests were 
then made of the comparative advan- 
tages of using FM and AM sets with 
FM eventually getting the signal 
Corps' approval. It was revealed that 
FM had a range advantage 4 to 3 
above AM in intelligibility while at 
medium range FM was 3 to 2 over AM 
in intelligibility. 

NEW PRODUCTS 
[from page 28] 

than ample signal for satisfactory in -car 
operation with a minimum of input 
power. 

The speaker's case is of weather- 
proofed, heavy -gauge drawn steel in 
hammered finish baked maroon enamel. 
It has a splash screen within the case. 
The front of the reproducer has a pat- 
tern of extruded holes with volume con- 
trol knob mounted in its center for easy 
adjustment. Volume is controlled by a 
constant input impedance L -pad. 

The speaker attaches to the car by 
means of a heavy wire, rubber -covered 
hanger, which fits easily over the car 
door sill when the glass is rolled down. 
The 6 -foot, rubber -covered, 2 -conductor 
cable furnished with the reproducer 
may be wound around the case when the 
speaker is stored. 

Stromberg -Carlson '48 Line Features 
FM and Television 

The broadest and lowest priced line 
of FM instruments in its history has 
been introduced as the 1948 line by 
Stromberg -Carlson. 

Twenty-two models, including the 
first two post-war television units to be 
produced by the company are in the line. 
Table model FM sets are priced as low 
as $74.95. 

-JFD Expands Line 
The JFD Manufacturing Co. of 

Brooklyn, N. Y. announces the ad- 
dition of four new items to their 
line of radio chemicals. Foremost 
is JFD "Poli -Wax" used for polish- 
ing radio cabinets and other wooden 
furniture. Also JFD "Contact and 
Crystal Cleaner" for insuring clean, 
positive contacts and spotless crys- 
tals; "Bakelite Cement" for secur- 
ing plastic to plastic or to any other 
material and JFD "Liquid Non -Slip 
Compound" for preventing dial 
belts and cables from slipping. 
Westinghouse Model H -I67 

Available in either cordovan or sun- 
tan blond finish, the Westinghouse Westinghouse Model H-167 

THORDARSON 
MOBILE AMPLIFIER 

Here is a new conservatively -rated mobile amplifier designed tofurnish suffi- 

cient undistorted power for sound trucks, carnivals, picnics and other instal- 

lations wherever the versatility of 6 volts DC or 115 volts AC is required. 

Treble attenuation tone compensation permits correction to acoustical 

conditions and provides for record scratch reduction. Electric pick-up and 

turntable on top of amplifier operates practically in any position. Mixing 

procedure controlled with the coupled phono and microphone input chan- 

nels. All connections placed on back of chassis to simplify hook-up procedure 

and leave front trim and unhampered. Available for immediate delivery. 

Complete specifications on all Thordarson Hi -Fidelity Amplifiers available on request. 

7»ordaroem 
ELECTRONIC DISTRIBUTOR & INDUSTRIAL SALES DEPARTMENT 

MAGUIRE INDUSTRIES, INCORPORATED, 
500 W. HURON ST., CHICAGO 10, ILLINOIS 

EXPORT SCHEEL INTERNATIONAL, I N C. 
4 2 3 7 NORTH LINCOLN AVENUE, CHICAGO, CABLE HARSCHEEL 
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model H-167 AM -FM phonograph com- 
bination console has ten tubes plus 
rectifier and phono amplifier. 

Storage for 36 half -inch albums is 
provided. The receivers' tuning range 
is 540 to 1600 kc for AM and 88 to 
108 me for FM. 

The Automix 3 -second record changer 
having a permanent Sapphire needle 
plays any combination of intermixed 10 

and 12 inch records. 
The model gives 15 watts of undis- 

torted output. It is equipped with a 12 - 

inch electro -dynamic speaker, two built- 
in antennae, and connections for two 
outside antennae. 

The Precision Tester 

Precision Apparatus Co., Inc., 

announces the new Series 10-20 
"Electronamic Test Master," par- 
ticularly engineered for general- 
purpose radio -electronic and indus- 
trial -electronic service work. All 
standard set testing functions are 
available at only two polarized tip 
jacks. It has a large, easy -reading 
400 microampere, 4%" meter. All 
circuits are insulated from the 
power line. Resistors are 1% wire - 
wound, matched and metallized. 
All ranges are self-contained, w ith- 
out any additional panel controls. 

The Series 10-20 set tester circuit 
is push-button operated; has 34 AC 
and DC Ranges, plus complete radio 
A, B and C battery test facilities 
which reveal battery condition 
under dynamic load test. 

Series 10-20 is available as a port - 

NUMBERS 4 and 5 OF THE 

I I IL.LJLEJUO Jill Parade 
THE SENSATIONAL, NEW, SCIENTIFIC 

WALSCO STANDARD TEST RECORD 
FOR IMMEDIATE.. ACCURATE .. AUDIBLE ADJUSTMENT OF RECORD CHANGERS 

AND COIN OPERATED PHONOGRAPHS SOLVES THE PROBLEM OF 

ADJUSTING PICKUP AND TRIPPING MECHANISM THROUGH /A 

Three Tone lead-in grooves 
permits immediate adjustment to 
proper set down position of the 
pick-up through audible means. D Made to RMA and NAB 

/5e _ _standards. C Record plays in less than 40 

\.P- seconds. 
Audio tone at end of record 

indicates proper adjustment of 
tripping action. 

The WALSCO Standard Test Record saves time and increases 
efficiency in the adjustment of record changers and coin oper- 
ated phonographs. Write for full information. 

EILLIJL6JLL:pie 
elp The Radio n 

WALSCO UNIBELT 
THE UNIVERSAL DIAL DRIVE 

BELT CAN BE CUT TO FIT 
ANY DIAL DRIVE 

Will not Slip or Stretch 

"UNIBELT" comes in 5 -foot length 
spools and can be installed without 
taking dial mechanism apart. A real 
time and money saver. Eliminates 
the need for stocking numerous sizes 
of belts. 

Free sample and literature. Write 
to Dept. lID 

WALTER L. SCHOTT -CO. BEVERLY HI S CALIF. CHICAGO 5, ILL. 

Precision Built for Precision Work._ 

VACO 
Break -proof, Shock -proof 

Screw and Nut Drivers 

Top quality in tools has always been a "must" in radio. 
Only precision built equipment prevents burred screw 
slot edges ... provides sureness in making delicate ad- 
justments . . . draws metal or wood firmly together. 
Break -proof, shock -proof Vaco drivers are your assurance 
of the right tool for the job. Write for descriptive cata- 
log, today. Vaco Products Co., 317 E. Ontario St., Chi- 
cago 11, III. 

NEW...Colored Spin -Hex Handle Caps 
Developed by Vaco to end confusion of similar sizes, 
speed up production. Color of cap indicates size of driver. 

173 TYPES AND SIZES 

able instrument (10-20-P); for 
counter as 10-20-C or rack mount- 
ing as 10 -20 -PM. 

Range Specifications: 
Six AC, Six DC and Six Output 
Voltage Ranges: 0-6-12-60-300-1200- 
3000 volts 
Four S e 1 f -Contained Resistance 
Ranges: 0-1000-100,000 ohms; 0-1- 
10 megohms (No AC power required) 
Six DC Current Ranges: 0-600 
microamperes; 0-6-60-300-1200 MA 
and 0-12 amperes 
Six Decibel Ranges from -20 to 
+61 DB. 

For additional information con- 
tact manufacturer directly. Write 
for new 1948 catalog to Precision 
Apparatus Company, Inc., 92-27 
Horace Harding Blvd., Elmhurst, 
L. I., N. Y. 

New JFD Chassis Holder 
The JFD Manufacturing Co., Inc. 

of Brooklyn, N. Y. offers the "Re- 
pairack," an all-purpose, cast alu- 
minum radio chassis and phono- 
graph turntable holder. It is excel- 
lent for servicemen when assem- 
bling and repairing radios or phono- 

/ ------r\--\-4 1 

's\1 ù , tea 

- - 

graphs. With this stand technicians 
can rotate the chassis through 360° 
in a horizontal plane, thus making 
it unnecessary to remove the set 
until the job is completed. The 
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The years melt away 

( as the years always do 

As your years dwindle down-as everybody's must-you II 

need more than affection and companionship. 

You'll need a place to live and food to eat. Which means 
you-not the family next door, but you-will need money. 

There's only one way for most of us to get money-that's 
to save it. And for most of us, too, the best way to save 
money is through U. S. Savings Bonds. 

Because U. S. Savings Bonds are the most widely and 
easily available investment to every citizen. Every bank 
sells them. Every post office sells them. 

AND-most important-you can buy them regularly and 
automatically ... which helps overcome human inertia and 
reluctance to save. 

To do so, you just sign up for the Payroll Savings Plan 

where you work, or for the Bond -A -Month Plan at the 
bank where you have a checking account. Then they really 
pile up. 

Of course, there are other reasons for buying U. S. 
Savings Bonds. 

They're SAFE. Backed by the credit of the United States, 
that's all. 

They're PROFITABLE. You get 4 dollars out for 3 put in, 
after 10 years. 

They're LIQUID. Like water. You can get your cash out 
of them at any time ... in a few minutes ... without penalty. 

Remember those words "melt away." They say better 
than a volume of statistics that you have less time than you 
think, to save. 

Save the easy, automatic way_with U.S. Savings Bonds 

Contributed by this magazine in co-operation with the Magazine Publishers of America as a public service. 
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PRAY FOLDED DIFAN ANTENNA 

FOR TELEVISION AND F. M. 
(Patent Pending) 

Your television, F.M., or short wavy 
receiver is only as good as its antenna. 

Do you know that your present 
simple or folded dipole antenna will 
operate efficiently on only ONE fre- 
quency? That it provides poorer 
reception on ALL other frequencies? 

Give your receiver a chance to show 
what it can do on ALL stations. 

Install a Pray Folded Difan, with a 

frequency range MANY TIMES 
BROADER than any other antenna on 
the market. 

Price: With reflector $15.50 list 
Without reflector $10.50 list 

See your local dealer 
or order direct from 

TUCK ELECTRONIC CORPORATION 

76 Montgomery St. Jersey City 2, N. J. 

"Repairack" is sturdily made to 
hold the heaviest chassis and phono 
turntables. For additional informa- 
tion write to the JFD Manufactur- 
ing Co., Inc., 4117 Fort Hamilton 
Parkway, Brooklyn 19, N. Y. Re- 
quest Bulletin No. 5479. 

Nine Pin Sockets 
The Hickok Electrical Instrument 

Company of Cleveland, Ohio, has an- 
nounced the availability of the nine pin 
socket which may be adapted to any 
Hickok tube tester at small cost. Con- 
version may be made by merely drilling 
a larger diameter hole where the present 
socket is now retained. 

Masco Musical Amplifier 
Because of the need for a medium 

powered musical amplifier for tour- 
ing professional entertainers, small 
orchestras, and s o l i s t s, Mark 
Simpson Manufacturing Co., Inc., 
of Long Island City, New York has 
brought out a 12 -watt portable self- 
contained amplifying system in a 
smart, two-tone fabricoid covered 
carrying case. It is called Model 
MAP -120. 

Two inputs for microphone and 
instrument are conveniently ac- 
cessible on the top mounted control 
panel. Separate on -off switch, safe- 
ty fuse, and Pilot light are among 
its many features. 

ADJUSTOHM 
RESISTORS 
Seven Stock Sizes from 
10 watts to 200 watts 

till iu+ruttlrU+rUrlll Ill l I 
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Send for 
Catalog D-2 

Gives hatidy data and infor- 
mation on various types of 
Resistors and Rheostats 
available from stock. 

,,, ntumn!11III1111Vl 

You can often save time, work, and money 
by using WARD LEONARD ADJUSTOHMS. Resistance 
can easily be adjusted to the value you need ... or tapped 

. on the job. Winding is held in position and protected 
by special WL vitreous enamel which is crazeless, touch, 
moisture and acid resisting. 

Available from Authorized Distributors Everywhere 

WARD LEONARD ELECTRIC COMPANY 
Radio and Electronic Distributor Division 

53-P W. Jackson Blvd., Chicago 4, U.S.A. 

WARD LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control - devices since 1892 

New Electrolytics 
THE addition of high -capacitance 

low -voltage units to the well-known line 
of Type PRS or midget -can Dandee 
electrolytics, is announced by Aerovox 
Corporation, New Bedford, Mass. 

The new units are available in six 
low -voltage ratings: 6, 12, 15, 18, 25 and 
50 volts d.c. working. The high - 
capacitance ratings are: 100, 250, 500, 
1000, 1500, 2000, 3000 and 4000 mfds., 
in different voltages. These high - 
capacitance electrolytics are used mainly 
in electric fence assemblies and for other 
applications requiring very high capaci- 
tance at low voltages. 

MAKING CONNECTIONS 
[ from page 30j 

the resoldering of the new lead of proper 
length. In contrast, a proper and more 
efficient method would be to simply 
crimp in between the two leads that are 
too short a length that fills the gap. 
Another approved fast system would be 

Dual Lead Disconnects 
Frequently an application requires that two 
leads be tied up with two others, or with a 

single lead. Rather than make the several 
moves required by stripping wire, twisting it, 
and then providing a cover, the more prac- 
tical method, especially in cases where 
portability is a factor, is to use dual discon- 
nect links such as this. A flick of the locking 
tie holds the leads in satisfactory electrical 
connection, or breaks the leads when the 
connection is no longer required. 

44 RADIO SERVICE DEALER NOVEMBER, 1947 

www.americanradiohistory.com



Combination Signal Tracer 
and Electronic Volt Ohm 

Meter with Germanium 
Crystal Probe 

Model 730 
Range: ACDC Iv to 3000v (7 bands.) 
Zero center scale for F.M. alignment. 
Ohm Scale: 10 Ohms to 10 Megohms. 
Frequency Range: Audio to 110 MC. 
Input: 100 Megohms AC or DC. 
Tubes: 6X4, 0A2, 6A95, 2-I2AU7, 
2-A4522. 

High gain Signal Tracer with enclosed 
speaker. No amplifications needed in 
receiver-no hum. 

$89 95 8" illuminated dial. 
Net 

17 
vo- 

Write for catalog sheet 

Dept. 1113 

Coastwise Electronics Co., Inc. 
130 North Beaudry Ave., Los Angeles 12, Calif. 

New York Office & Warehouse 
258 Broadwa , New York 7, N. Y. 

Model 250R 
FM & TELEVISION ANTENNA S 

HEADQUARTERS 
FM ANTENNAS 

200-D Straight Di -pole S 5.57 
200 -DR Di -pole and Reflector 6.57 
200 -FD Folded Di -pole 4.32 
200-FDR Folded Di -pole and Reflector 7.32 

TELEVISION ANTENNAS 
300-D Straight Di -pole $ 4.80 
300 -DR Di -pole and Reflector. f 9.00 
300 -FD Folded Di -pole 6.60 
300-FDR Folded Di -pole and Reflector 10.80 
310-FDR Folded Di -pole and Reflector 9.24 
310 -SA H Type Stacked Array 12.90 
350 -SA H Type Stacked Array 18.00 
250 13 Channel TV and FM. 18.00 
250-R 13 Channel TV and FM with 

Reflector 25.00 
v CHECK THESE FEATURES 

5 foot steel mast-heavily enamelled-corro- 
sion resistant-aluminum di -pole elements 
supported on black glazed ceramic. 
All elements reinforced with aluminum sleev- 
ing at point of maximum strain. 
Transmission lines supported by low loss rub- 
ber standoff insulators. 
Mast mounting allows antenna to be rotated 
in any direction to improve reception. 
Extra strong clamping bracket on all reflector 
models to tilt antenna to any angle. 
Provision for guy wire.. 
Each antenna packed individually with com- 
plete set of hardware and "easy to understand 
instructions." 

Write for Dealer Prices 
NIAGARA RADIO SUPPLY CORP: 

160 Greenwich St., Dept. 2RD, New York 6, N.Y. 

to crimp an additional length to one 
lead and then solder the other end to 
its terminal point. In any event one can 
save two or more soldering operations, 

Jumpers 
The top illustration shows a battery jumper 
that makes a sure contact to each terminal by 
means of heavy spring clips that are insulated 
and explosion proof. Below it is shown a 

new type jumper called the spike type. 

Grid -Clip Assembly & Ground Clamp 
The probe and insulated clip assembly is a 

standard work tool suitable for many uses. 

The ground clamp is still the most effective 
method to use in any installation requiring 
a ground. 

General Purpose and Specialty Clips 
The jaw type connector is particularly versa- 
tile and is frequently used with test equip- 
ment because it enables the operator to 
make fast make and break connections and 
yet have his hands free. The needle type 
clip, ideal for telephone work, has a sharp, 
hard needle that pierces the insulation to 
make the electrical connection and yet not 
require that the wire be stripped. 

Test Clips 
Radio frequency test clips are available 
with or without the prod type nose and in- 
sulated shield cover. They fasten to binding - 
posts securely, by means of the alligator 
grip jaws or by means of the prod nose that 
can be inserted into a binding -post hole. 

(and possibly four), by substituting one 
or two fast crimp joints, depending upon 
the approved method used. 

Scan the illustrations accompanying 
this article. In one group are found 
many types of terminals, connectors and 

SELL THIS BURGESS 
GIFT SET! 

Get Fast Turnover and Quick 

Profits This Christmas Season 

with this popular holiday gift item! 

Burgess offers you extra 
profits this Christmas 
with this gift set consist- 

ing of matched flashlight and pen- 
light in stunning chrome and ma- 
roon, packed in a smart, buy -ap- 
pealing gift carton. 

Long-lasting Burgess flashlight 
batteries are packed right in this 
gift box. Extra battery sales are 
possible without extra wrapping 
or extra selling. 

Each gift box contains: 

1 No. 146 Prefocused flashlight 
case 

1 No. 92 Penlight with pocket 
clip 

4 No. 2 Burgess flashlight bat- 
teries 

4 No. Z Burgess penlight bat- 
teries 

Priced right for quick sales. Re- 
tails at $2.98 complete in smart 
gift box. 

Stock of this gift hit is limited. 
Order now for the holiday season. 

li m Photoflash H ari -a Aid 

Flashlight B U R G ESS 
Iij11 I IS THE COMPLETE QUALITY LINE 

Portable Radio 

IR ItlUfl F re H dio 

BURGESS BATTERY COMPANY 

Freeport Illinois 
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SPE 
for the t'e;ñ!;' 

3, 4, 5, 6, 8,10 & 12 in. s zes 

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. 
SALES DEPARTMENT 
3120 E. PICO BLVD. 

LOS ANGELES 23, CALIF., U.S.A. 

clips.* Their applications and uses are 
too many to mention. That they sim- 
plify, speed up and more efficiently 
enable a technician in making splices, 
fixed or removable connections, with a 
consequent saving of time and effort 
has been established. The step-by-step 
methods whereby such connectors and 

For making end -to -end connections of wire 
and cable, crimp connectors which are avail- 
able in many sizes and types, depending 
upon the wire and its covering, can be used 
most effectively. 

clips can and should be used for econ- 
omy of time and effort are outlined 
under the several illustrations which are 
used to cover specific applications. 

*Acknowledgement is made to Burndy 
Eng. Co., manufacturers of Hydent 
Electrical Connectors and to Mueller 
Elec. Co., makers of Alligator Univer- 
sal Clips for the use of their illustra- 
tions. (Catalogs available on request.) 

TELEVISION ANTENNAS 
[ from page 171 

modate 5 wavelengths to a leg step -off 
4A wavelengths from the near end 
(end to which transmission line will be 
attached) along the station direction 
line. At the 41A wavelength point (to 
be center of entire rhombic) lay-off a 
perpendicular line. The proper tilt 
angle is being used when the end of a 
5 wavelength section of line attached to 
the near end coincides with this perpen- 
dicular. 

With the above procedure the posi- 
tions of two points of the diamond 
shaped rhombic have been located and 
two poles can be erected. A similar 
procedure can be used to locate the 
third point (Pole 3 of Fig. 24). The 
fourth point is now another 4% wave- 
lengths down the station direction line 
from the point at which the perpen- 
dicular crosses the station direction line. 
Single Lone -Wire 

A single long-wire is also highly direc- 
tional off its end if it is 10 wavelengths 
in length or better, Fig. 22. This is read- 
ily understandable when we consider 
that the tilt angle becomes smaller and 
smaller as number of wavelengths in- 
crease. This too is a high impedance 
line and must be attached to a receiver 
which has high input impedance facili- 
ties. 

twos VVV 

......»..... 

1QV R et eft 
H ere's a new and high- 
ly profitable business 
that's a dead natural for 

the radioman who wants to supplement his 
income with a minimum investment in bath 
time and money. Today, individuals like 
yourself, all over the country, are realizing 
big dividends with TRADIO, the radio 
functionally -designed for coin operation in 
hotel, tourist camps, hospitals, etc. And 
they're doing it righs in their own backyards, 
too. 

BIG EARNINGS 
STEADY INCOME 

TRADIO has pioneered in this new and 
flourishing postwar field. Get in on the 
ground floor and assure yourself of financial 
security for life. 

TRADIO * TRIED * TESTED 
PROVEN 

TRADIO sells to operators only through 
franchised distributors. No routes are sold. We'll put 
you in touch 
with the dis- 
tributor in 
your terri- 
tory if you'll phone 
Asbury Park 
2-74,47 or 
write, Dept. 
Q-11 

TRADIO, Inc. NEW RJERSYK 

FREE 

160 Value -Packed Pages of 
the LATEST and BEST in 

RADIO TELEVISION and 
ELECTRONIC EQUIPMENT 
Write for FREE copy. Address Dept. K Ill 

CHICAGO 7 ATLANTA 3 
901 W. Jackson Boulevard 235 Peachtree Street 

Downtown Chicago Branch: 229 W. Madison Street 
LAFAYETTE RADIO CORP. 
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dig -Fast 
ANTENNAS 
for the best reception 

In TELEVISION and FM 

BROAD BAND 
ALL ALUMINUM 

h" O -D. ELEMENTS 

FOLDED DIPOLE / 
Model FDR-4 

300 ohms 

with 
REFLECTOR 

LIST - .. $ 15.60 

"Rig -Fast" quality means greater turnover ... 
more profit. New Model 4 line elements are 

pressure sealed, reinforced at terminal ends. 

Alignment assured with Key Slot Ring. 

"Rig -Fast" models interchangeable. Rig com- 

plete with accessories. Inquiries invited. 

OAK RIDGE ANTENNAS 
71 7 SECOND AVE. NEW YORK 

&£m, Zete.Gei 
Serueecesr.a 2eedd 

BALLAST 

TUBE MANUAL 
To get YOUR FREE COPY of this in- 
dispensable manual (value $1.50) 
merely mail in to JFD Factory 12 
flaps from JFD Radio Dial Belt en- 
velopes; include 10c in postage to 
cover mailing cost. (Buy your JFD 
Dial Belts and Belt Kits from your 
nearest parts jobber.) 

JFD's new 68 -page Ballast Manual is a treas- 
ury of information for Radio Servicemen 
and Dealers - Lists more than 3000 radio 
ballasts - ACDC Ballasts for Fluorescent 
lights and electrical appliances - 220 volt 
to 110 volt Stepdown Ballasts. 

Send 12 Envelope Flaps to: 

J.F.D. MANUFACTURING CO. INC. 
4109.4123 FT HAMILTON PKWAY, BKLYN 19, N.Y. 

CIRCUIT 17//IJ11T 
[from page 2/] 

in the grid return of the output tubes. 
Neither 6SJ7 cathode is by-passed 
directly to ground, thus equalizing 
response by degeneration. The first 
stage, however, has a variable combina- 
tion of by-pass and feedback to one side 
of the voice coil. This circuit is provided 
for tone control purposes. 

The output stage is conventional for 
a triode connected stage, the plates 
and screens of the tubes being connected 
in parallel. Bias is obtained across a 
390 -ohm cathode resistor, un -by-passed. 

BOOKKEEPING 
SIMPLIFIED 

front page 20] 

tapes and tickets department names (or 
code numbers), sales clerk names or 
numbers, and non -cash purchases, then 
the charge as well as the cash sales 
should be rung up. At the end of the 
day, reading of the register tape dis- 
closes how much total sales were rung 
up, who rang them up, and for what 
merchandise (as indicated by the de- 
partment number). Entering this infor- 
mation on the control sheet at the end 
of the day is simple. 

Not all cash registers can ring up so 
much information, however. In that 
case, a simple sales slip similar to that 
shown as Fig. 1 can be devised. It 
should show whether the purchase was 
for cash or credit; who made the sale; 
from which department of the radio 
sei -vice shop it came; and should indicate 
separately, the amount of the sales tax 
collected if there is a tax. 

At the end of the day, the merchant 
collects these slips and separates them 
into stacks representing departments. 
Then the departmental figures, the total 
sales, and the cash and credit transac- 
tions, and the amount rung up by 
individual sales persons can be tabulated 
and transferred to the main control 
sheet. 

At the end of the month,"the columns 
are added and a total sales figure for the 
month as well as department sale, 
clerk sales and charge and credit figure 
are brought out. Besicles showing how 
much business was clone, these indica- 
tors tell the Service Dealer how his 
business is going. 

Is business as good as last year? 
Better? A comparison of the figures for 
two months a year apart tells this. If 
sales have fallen off, it's a good indica- 
tion that the merchandising tools must 
be put to use. Perhaps there was too 
much of one kind of merchandise, not 
enough of another and faster seller. 
Comparing the department sales figures 
for the two months tells whether sales of 

limuni Wlll:1 r' 

RADIO WAREHOUSE INC. 

73 East Mill St., Akron, Ohio 

darlirdeera 

Better get on our 

MAILING LIST 
If you havent sent us 
your name and address, 

do it now and be 
sure of getting 

our monthly 

BARGAIN 
BULLETIN 

and all special 

Deals we offer 

RADIO WAREHOUSE INC. I 

73 E. Mill St., Dept. 108, Akron, O. 

Sure, put me on your List. 
I want to save time and money. Ì 

I have a Service Shop. 

1 am an Amateur or Experimenter. 

NAME 

ADDRESS 

`CITY STATE J 
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A CAREER WITH 
A FUTURE! 

ELEVISION 
Shop Work Shop Techniques Theory 
FULLY EQUIPPED LABORATORIES 

R.UllO SERVICE & REPAIR 
F. M. & TELEVISION 
TRANSMITTER COURSES 
Preparing for F.C.C. LICENSES 

RADIO TECHNOLOGY 
A Junior College Level Course preparing for posrlions 
Radio -Electronic Engineering Field. 

MORNING AFTERNOON EVENING CLASSES 
MODERATE RATES INSTALLMENTS 

Available Under G. I. Bill 
COME IN AND SEE OUR STUDENTS AT WORK 

DELEHANTY SCHOOL OF 

RADIO ELECTRONICS TELEVISION 
105 EAST 13 ST., N. Y. 3, N. Y. DEPT. U 

LICENSED BY STATE OF NEW YOKK 

Atlantic City's Hotel of Distinction 
The Ideal Hotel for Rest and Relax- 
ation. Beautiful Rooms. Salt Water 
Baths. Glass inclosed Sun Porches. 
Open Sun Decks atop. Delightful 
Cuisine. Garage on premises. Open all 
year. 

Fiesta Cocktail Lounge 
Favorite Rendezvous of the Elite 
Exclusive Pennsylvania Avenue 

and Boardwalk 

ORDER NOW 

AMPLIFIER CORP. of AMERICA' 
196-15 Broadway New York 13, N. Y. 

Air King Radio.. 7 

American Conds. Co.. 36 

Amplifier Corp. of America, . 48 

Bradshaw Instruments Co 48 

Burgess Battery Co... 45 

Coastwise Electronics Co., Inc... 45 

Concord Radio Corp. 46 

Delehanty School 48 

Espey Mfg. Co., Inc.. 34 

Federal Tel. & Radio Corp.... Cover 3 

General Elec. Co. (Tube Div.) 2 

General Elec. Co. (Test Equip.)... 32 

General Elec. Co. (Parts Div.)... 37 

General Industries Co.. 40 

General Transformer Corp. 38 

Jensen Mfg. Co..... 33 

J. F. D. Mfg. Co. 47 

Maguire Industries, Inc. 41 

Mallory & Co., Inc., P. R. Cover 2 

McMurdo Silver Co 10 

National Radio Institute 39 

Niagara Radio Supply 45 

Oak Ridge Antennas 47 

Olson Radio Warehouse, Inc.. 47 

Pilot Radio Corp. 5 

Precision Apparatus Co., Inc. 31, 48 

Racon Electric Co., Inc......... 11 

R C A (Test Equip. Div.) 8 

R C A (Tube Div.) Cover 4 

Rider, Publisher, Inc., John F 6 

Sams & Co., !nc., Howard W. 1 

Schott Co., Walter L. 42 

Simpson Electric Co.. 25 

Sprague Products Co. 12 

Standard Transformer Corp..... 4 

Strand Hotel 48 

Tartak Speakers, Inc. 46 

Tradio, Inc. 46 

Triplett Electrical Instrument Co. 35 

Tuck Electronic Corp. 44 

U. S. Treasury Dept. 43 

Vaco Products Co.. 42 

Ward Leonard Elec. Co. 44 

Ward Products Corp. 40 

Wright, Inc. 48 

one kind of merchandise have fallen off. 

If that happens, the obvious course is to 
carry smaller inventories of the slower - 
moving line, and heavier inventories of 
volume sellers. 

Knowing where sales are falling off 

and where they are gaining guides a 
merchant to stock what his customers 
want. Accurate sales records will tell 
him this more accurately than any other 
method. Sales records, however, are 
only a part of the picture. There are 
other things the Radio Service Dealer 
should know about his business. The 
next part of this series will show how to 
find the answers to credit selling ques- 
tions that must be answered if charge 
account and term merchandising is to be 
profitable, and subsequent parts of the 
series will show how to set up proper 
records for your various departments, 
such as the repair department, etc. 

RANGEM ASTER 
MODEL 10 

'" BY BRADSHAW 
A COMPLETE SERVICE 

INSTRUMENT 

Che model 10 RANGE 
MASTER covers 22 
ranges. 

Three direct reading 
capacity ranges. 
Three A.C. current 

ranges for checking 
current drain of electric 
motors and appliances. 

All in One Rugged, Compact, Attractive Unit 
COVERS THESE RANGES 

A.C. VOLTAGE: 1-10-100-500-1000 Volts 
D.C. VOLTAGE: 10-100-500-1000 Volts. 
A.C. CURRENT: .15-1.5-15 Amperes. 
D.C. CURRENT: 1-10-100-1,000 Milliamps 
RESISTANCE: RX10, RX100, RX1,000 Ohms. 
CAPACITANCE: .001-.1, .01-1, .1-10 Mfd. 

Available in Kit Form $17.95 
Factory Assembled $23.50 

Test Leads .85 
Available at your local distributor. If not write to us. 

SEND FOR DESCRIPTIVE LITERATURE 
BRADSHAW INSTRUMENTS CO. 

942 Kings Highway, Brooklyn 23, New York 

S.S.S. 
"Servicing by Signal Substitution" 

Learn about this modern dynamic approach 
to radio servicing with ONLY BASIC TEST 

EQUIPMENT. 
... Fully described in a 120 page book 
available from your Precision Distributor or 
'actory at 35e. 
... Schools are invited to inquire regarding 
quantity orders from our Educational Division. 

PRECISION 
APPARATUS COMPANY INC. 

ELMHURST 3, N. Y. 
Monutasturen of Fine Test Equipment 

RADIO TELEVISION ELECTRICAL LABORATORY 

VERIFIED SPEAKERS 
2235 University Avenue 

'They Glorify 'l'lu' Torte 
WRIGHT 

Inc. St. Paul 4, Minnesota 
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In SUN, WIND, SLEET or RAIN 

FEDERAUS 300 -OHM LINE 

gives Peak Performance 

the Dependable link 

between Antenna and Receiver 

HERE'S an Intelin* transmission line that's really designed to take 
plenty of punishment-to maintain peak performance of FM and 
television receivers under even the most rigorous conditions. Feder - 
al's K-1046 300 -ohm line will withstand the scorching heat of the 
summer sun, the abrasion of wind-borne dust and dirt, freezing 
sleet and atmospheric moisture. 

Its smooth solid polyethylene insulation resists water, acids, alkalies, 
oils and abrasion-won't embrittle or age in sunlight. It retains 
flexibility and demensional precision in hot or cold weather. Ellip- 
tical cross section enables it to withstand twisting-prevents ac- 
cumulation of foreign matter and maintains stable capacity charac- 
teristics. 

Stock up now to meet the increasing demand for new FM and TV 
installations. This 300 -ohm line, as well as other Federal h -f cables- 
can be obtained through local distributors all over the country. 

DATA FOR 300 -OHM LINE 

Type Characteristic Velocity of Capacitance 
Attenuatioe, Db per 100 Ft. Physical lineosiees 

Cellular OD over Number Impedance Propagation Per Ft. 
Frequency la Megacrcles 

1.0 1.7 3.0 IM Sire lacket 

K-1046 300 ohms 81% 4.0 mmf 2.0 7'# 30 .36"z .38 .57 .85 
.08" 

NOW - 
Available in convenient 1,000 - 
foot spools. Easy to stock, 
easy to handle, easy to use 
on the job. 

Federal Telephone and Radio Corporation 
r KEEPING FEDERAL YEARS AHEAD.., is IT&T's world-wide 

research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N. J., is a unit. 

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 

In Canada:-Federal Electric Manufacturing Company, Ltd., Montreal, P. O. 
Export Distributors:-International Standard Electric Corp. 67 Broad St., N. Y. 
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/Ø4e#* 
YOU'RE IN THE LEAD WITH RCA 

QUALITY-Quality and dependability 
generate business. The unquestioned 
quality and dependability of RCA tubes 
lead more customers your way. 
PRESTIGE -Your identification with RCA 
lends prestige to your business ... brings 
more people to your shop for other 
things, too. 
ENGINEERING LEADERSHIP-The fountain- 
head of modern tube development is 
RCA. You can count on RCA for the new 
tubes that bring you more business. 
AUTHORITATIVENESS -RCA tube publica- 
tions are standard reference works 
wherever tube information is needed. 
They spread the popularity of RCA 
tubes ... bring more business your way. 

PREFERRED LINE-RCA brings you a pre- 
ferred line of related products for greater 
sales volume. Radio batteries, compo- 
nent parts, package sound, and test 
equipment round out your business. 
GUIDANCE-RCA brings you seasoned 
merchandising counsel and guidance 
through a top-ranking group of field 
sales representatives, who work to keep 
you in the lead. 
MANUFACTURING -RCA's manufacturing 
"know-how" works constantly to your 
advantage ... producing millions of 
tubes, hundreds of types, with uniform, 
dependable quality-day in and day out. 
SUPPORT-RCA backs you up with the 
best in sales promotional aids that apply 

powerful advertising and display tech- 
niques to the job of stopping, remind- 
ing, and selling prospects. 
COMPLETENESS -RCA brings you the 
widest variety of tubes in the field. Prac- 
tically every job you service can be re - 
equipped with standard available RCA 
tubes. 
TEAMWORK -"You and RCA" form the 
hardest -hitting selling team in the field. 
And, as a member of your team, RCA 
backs your every play with an array of 
dynamic business aids that identify, 
serve, and remind. 

So-push RCA tubes and watch 
your business grow! 

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 

ehTUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
le1) HA RR.SCºAi. N. J. 

, 

f 
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