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FRONT END t 
PICTURE TUBE 

1X2 SU4G 5Y3GT 25Z6GT 

HYTRON GIVES YOU! 
* All the popular TV types. 

* Premium TV quality -at no extra cost. 

* The same Hytron quality bought by 25 leading TV set manufacturers. 

"MAKING TUBES IS EAST-IF YOU KNOW NOW!" 

MAIN O E E1 CE: SALEM, MASSACHUSETTS 

TUBE 

TAPPER 

5t 

HYTRON SERVES THE SERVICEMAN 

7 -PIN 
MINIATURE 
STRAIGHTENER 

9 -PIN 
MINIATURE 
STRAIGHTENER 

SOLDERING AID 

49t 
s -`a _ 

AUTO RADIO TOOL 244 

TUBE LIFTER 

15t 

Already Six Tools Available From Hytron Jobbers. Watch For More! 
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YOU PRACTICE Radio Solder- 
ing with Soldering Equipment 
and Radio Parts I send you. Get 
practical experience mounting 
and connecting parts. 

YOU BUILD this AM Signal 
Generator for more valuable ex- 
perience. It provides amplitude - 
modulated signals for many 
tests and experiments. 

YOU BUILD this Tester with 
parts N.R.I. sends early in the 
course. Soon helps you fix neigh- 
bors' Radios and EARN EXTRA 
MONEY in spare time. 

YOU PRACTICE FM (Frequency 
Modulation) experiments, get 
more experience with this Super- 
heterodyne Receiver Circuit you 
build with parts I send. 

YOU TEST Radio circuits like 

this built with parts I send. Build 

special circuits; learn how to 

locate and repair circuit defects. 

YOU BUILD Vacuum Tube 
Power Pack; make changes which 
give you experience with packs 
of many kinds. Learn how to 
correct Power Pack troubles. 

A_ 

I SEND MANY KITS to GiveYou 
Valuable PRACTICAL EXPERIENCE 
As part of my Course, I send you the speaker, tubes, chassis, 
transformer, loop antenna, EVERYTHING you need to build 
this modern, powerful Radio Receiver! In addition I send 
you parts to build other real Radio Circuits, some of which 

are pictured below. You use material 
to get practical Radio experience 
and make EXTRA money fixing 
neighbors' Radios in spare time. 

LEARN 
RADIO- 
TELEVISION 
AT HOME IN SPARE TIME 

Want a good -pay job in the fast growing 
RADIO- TELEVISION Industry ? Want 
a money- making Radio -Television shop 
of your own? I've trained hundreds of 
men to be successful Technicians . 

MEN WITH NO PREVIOUS EXPERI- 
ENCE. You learn Radio -Television prin- 
ciples from illustrated lessons in my 
tested and proved train -at -home course. 
You get practical experience with MANY 
KITS OF PARTS I send. All equipment 
yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 

The day you enroll, I start sending 
SPECIAL BOOKLETS that show how to 
make $5, $10 a week or more EXTRA 
MONEY fixing neighbors' Radios in 
spare time while learning. From here, 
it's a short step to your own shop or a 
good -pay Radio -Television servicing job. 
Or be a licensed Radio -Television Opera- 

tor or Technician. Today there are nearly 
2700 Radio stations -and within three 
years experts predict over 1000 Tele- 
vision Stations. Then add developments 
in FM, Two way Radio, Police, Marine, 
Aviation and Microwave Relay Radio! 
This means new jobs, more jobs, good 
pay for qualified men. 

MAIL COUPON FOR BOOKS FREE 

Act now! Send for my FREE DOUBLE 
OFFER. Coupon entitles you to actual 
lesson on RECEIVER SERVICING. It 
shows that learning at home is easy, prac- 
tical. You also get my 64 -page book, 
"HOW TO BE A SUCCESS IN RADIO - 
TELEVISION." It tells what my gradu- 
ates are doing and earning. Send coupon 
in envelope or paste on penny postal. 
J. E. SMITH, President, Dept. 9NR, 
National Radio Institute, Pioneer Home 
Study Radio School, Washington 9, D. C. 

I TRAINED THESE MEN AT HOME 
"I am operating a Radio 
Sales & Service business. 
With FM and Television 
in the offing, we have a 
very profitable future." - 
A. Patrick, Tampa, Fla. 

^When I started course, I 
did not know a condenser 
from a resistor . soon I 
was averaging ;10 per week 
in my spare time. " -M. R. 
Lindemuth, Ft. Wayne, Ind. 

"4 years ago, I was book- 
. keeper with a hand -to- 

mouth salary. Now I am a 
1 Radio Engineer with the 

dik ABC network. " -N. H. 
*Ir. Ward, Ridgefield Park. N. J. 

"Since I finished my NRI 
Course, have been busy re- 
pairing radios and installing 
Television. Believe Televis- 
ion is the coming business." 
-V. Marchesani, Phila., Pa. 

VETERANS 
GET THIS TRAINING 

WITHOUT COST 

UNDER G. I. BILL 

December, 1949 

America 
fist Oiowh 

/adustry 
Offers You 

GOOD PAY, 
SUCCESS, 
A BRIGHT 

FUTURE 

eood k/'Bo* - FREE 
MR. J. E. SMITH, President, Dept. 9NR 

I National Radio Institute, Washington 9, D. C. 
Mail me Sample Lesson and 64 -page Book about 
How to Win Success in Radio -Television -both 

I FREE. (No salesman will call. Please write 
I plainly.) 
I Name 
I Address 
I City _.-__. _.___ Zone .State 
I Check if Veteran Approved for training under G.I. Bill 
I.11111111t,e,MMMMMMMMaee,M- e. - -eas 

Age 

:3 
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r 
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by -line changes that are necessary. Payment made at o r current rates, covers all authors', contributors' 
and contestants' rights, title, and interest in and to accepted material, including photographs nd drawings. 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 
Add Technical Training to Your Practical Experience and Get Your "Ticket" in a FEW SHORT WEEKS 
It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up -FM, Television, Mobile FCC license examinations, and hold the jobs which a license en- 
Communication Systems. These are only a few of the radio fields titles you to, with CIRE streamlined, post -war methods of coaching 
which require licensed radio technicians and operators. Get your and training. 
license without delay. Let Cleveland Institute prepare you to pass 

Your FCC Ticket Is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 
More than ever before an FCC Commercial Operator License is a 

sure passport to many of the better paying jobs in this New World FCC "ticket" and the job is yours! 
of Electronics. Employers always give preference to the license 

CIRE Job -Finding Service Brings Amazing Offers of Jobs! 

holder, even though a license is not required for the job. Hold an 

"pave found and accepted a position 
at EWA!) in \Vadena, \linn. 
"1 am indebted to CIRE for I secured 
this position through the help of the 
l'IRE ,lob Finding Service. 1 had six 
other otters from .stations receiving my 
employment application and CIRE ref- 
erence. I am sincerely tinder obliga- 
tion to you." 

Student No. 2760 AT 

"I am working at R'Ii3M as trans- 
mitter engineer. and I received this 
position in response to one of the em- 
ployment applications sent me tipos 
contpletioti of my course and the re- 
ceiving of toy Diploma. I received my 
1st class Radiotelephone IAcen -e on 
March 2. 1949. 
"I want to express my sincere appre- 
ciation to the staff of CIRE." 

Student No. 2008 AT 

Look at the Job Opportunities You Will Have 
When You Get Your FCC Ticket! 

Forestry and conservation Bus and truck fleets 
Ambulances and hospitals Police and fire depts. 
Gas and electric utilities Telephone companies 
Gas and oil pipe lines Merchant marine 
Private automobiles Highway Patrol 
Street railways Railroads 
Taxicab fleets Airlines 

LOOK AT THESE AVERAGE PAY SCHEDULES 
FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 

Position Big Stations 
Transmitter Engineer $4800 
Studio Engineer 5000 
Chief Engineer 7700 

Little Stations 
$3000 
3650 
4300 

Other jobs requiring FCC commercial licenses pay 
similar salaries. 

"Thank, for the Application for Em- 
ployment vu recently prepared for me. 
I found satisfactory employment. I 
submitted 57 letters. enclosing the re- 
sume you supplied. I received 17 let - 

ters indicating my application was 
filed for future reference; 3 telephone 
calls, and one letter requesting per- 
sonal interviews. 
"As a result, I am employed In a 
development engineering capacity." 

Student No. 4235 NB 

"I now hold ticket Number P -11-3707, 
and Voiding the license has helped me 
to obtain the type of job I've always 
dreamed of having. Yes. thanks to 
('I11E, I ato now working for s'AA as 
Radio Maintenance Technician, at a 
far better salary than I've ever had 
before. 1 am deeply grateful." 

Student No. 3315N12 

1 Tells of Thousands of 
Brand -New Better Paying 
Radio Jobs Now Open to 
FCC License Holders. 

/, 

MONEY MAKING 
F C C LICENSE 

INFORMATION 

/7/ i 
Approved for Veteran Training under "G. I. Bill of Rights" 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to avoid delay) 
Desk RN -12, 4900 Euclid Bldg., Cleveland 3, Ohio 

I want to know how I can get my FCC ticket in a few short weeks by training at home in spare time. Send me 
your amazing new FREE booklet "Money Making FCC License Information," as well as a FREE sample FCC -type 
exam and FREE booklet "How to Pass FCC License Examinations" (does not cover exams for amateur license). 

Name 

Address 

City Zone State 
Veterans check for enrollment information under G. I. Bill 

December, 1919 

7 

i 

2 Tells How We Guar- 
antee to Train and 
Coach You Until You 

Get Your FCC li- 
cense. 

Tells How Our Amazing 
Job- FINDING Service 
Helps You Get the Better 
Paying Radio Job Our 
Training Prepares You to 
Hold. 

5 
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7WE REDSK/A45 
ARWERE / 

Bio CHIEF SANGAMO SAYS: 
PLENTY PROUD OF NEW PAPOOSES! 

REDSKINS HEAP TOUGH...STAND TESTS 

THAT MAKE OTHER BRAVES FLINCH, y " .. a ' REDSKINS LIVE LONG TIME...WORK az ,- 
3 av 

HARD...HELP YOU MAKE WAMPUM TOO! ,, ' , 
0 

SANGAMO'S NEW MOLDED PAPER TUBULARS 

Sangamo presents the REDSKIN ... a new molded 
paper tubular capacitor that gives long life under 
severe operating conditions. The REDSKIN is an 
85° C tubular that is easy to work with, on pro- 
duction line or bench, because the flexible leads 
resist breakage and can't pull out! It offers greater 
mechanical strength because of its plastic construc- 
tion. It is molded under low pressure, assuring 
elements undamaged in fabrication, greater depend- 
ability, and the absence of "hot spots." 
A trial of these new molded tubulars will convince 
you! See your jobber -if he can't supply you, 
write us. 

IMMERSION and 
HUMIDITY RESISTANCE 

Test Result: EXCELLENT! 
Far surpasses normal specifica- 
tion requirements ... Insulation 
resistance pradicatly unchanged 
under severe conditions of im- 
mersion or humidity. 

85° C PERFORMANCE 
Test Result: EXCELLENT! 
Long life operation under high 
temperature conditions make it a 

"natural" for applications where 
high temperatures cause trouble. 

MECHANICAL STRENGTH 
Test Result: EXCELLENT! 
Especially designed flexible leads 
resist breaking or pulling out 
even when handling is extremely 
rough. 

O 

- 
SANGAMO ELECTRIC COMPANY 

SPRINGFIELD, ILLINOIS 
In Canada: Sangamo Electric Company Limited, Leaside, Ont. /899 

190 KAMA 

RADIO & TELEVISION NEWS 
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NOW Build and Keep 
Big Screen Top Quality 

Television Receiver at Home 
as You Prepare for a 

Profitable job in 

TELEVISION 
RADIO -ELECTRONICS 

Choice of 10, 12 %z or 16 inch picture tube 
Now you can get this amazingly prac- 
tical aid for learning Television at 
home, to help you get started toward 
FASCINATING WORK . . . GOOD 
MONEY . . . a THRILLING FUTURE - 
in a real job, or your own sales and 
service business. When you complete 
our regular home training- described 
below -you can build and keep a top 
quality commercial -type Television Re- 

Oscilloscope'! 
ceiver. Standardized chassis is adapt- 
able for a 10, '21/2 or 16 inch direct 
view tube that g ves big, bright, sharp, 
steady pictures. This is an optional 
training advantage- designed to pro- 
vide the utmost n practical "learn -by- 
doing" home trai ling in Television. Mail 
coupon for complete details. See why 

4111I 

you owe it to your "Television Future" 
to enroll for De= orest's Training, Inc. 

Mail Coupon NOW for FREE Information! 
See how D. T. l.'s amazingly effective 
methods help start you toward a 
GOOD JOB or your OWN BUSINESS 
in one of America's most promising 
fields- including Television, F.M. Radio, 
Aviation, Train, and Tax Radio, Broad- 
cast Radio, Industrial Electronics. Get 
modern lessons . . . plus 16 ship- 
ments of Radio -Electronic parts. Work 
over 300 experiments and projects - 
including building of (1) commercial - 
type OSCILLOSCOPE for practical 

Modern Chicago Laboratories 

* If you prefer, you can get ALL 
your preparation in our new, 
Chicago training laboratories ... one of the finest of its kind. 
Ample instructors . . . modern 
equipment. Write for details! 

T -V circuit training, (2) 
double -range RF SIG- 
NAL GENERATOR, (3) 
jewel -bearing MULTI - 
METER, (4) quality 6 -tube 
SUPERHET RADIO. Then 
build and keep that big 
new Television Receiver. 
Here's EVERYTHING YOU 
NEED for real laboratory 
type training . AT 
HOME! 

Employment Service 

* When you complete your train- 
ing, our effective Employment 
Service helps you get started 
toward a real future in Tele- 
vision-Radio-Electronics. 

You also use HOME MOVIES! 
a D. T. I. Exclusive! 

D. T. I. alone includes the modern, visual 
training aid . . . MOVIES . . . to help you 
learn faster, easier at home. See electrons on 

AI* .11t the march and other fascinating "hidden 
action"-a remarkable home training advan- 
tage that speeds your progress. 

De FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DE VRY Institution 
December, 1949 

Multimets 

You also build 
and keep this 
Professions/ 
Type Equipment 

R -F Signal 
Generator 

THIS 
IIIIIIIIIIIIIIII1I 

.,(, 

MAIL COUPON NOW! 
DeFOREST'S TRAINING, INC. 2533 North Ashland Avenue, Dept. RN -F12 Chicago 14, Illinois ' 

Without obligation, give me complete facts showing how I may make my start in Television-Radio-Electronics. ' Name...................... 
............ 

Age........... 

Apt............ 
City.................... .................... Zone....... 

6 -Tube 
Receiver 

7 
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I ght 
OW! 

s 
o1derin9 

DO 

BOTH 
WITH 

\ 
RIGID -TIP 

\. 

5-SECOND 
HEATING STREAMLINED 

LONGER REACH 

SOLDERLITE 

DUAL HEAT 
single heat 
200 watts; 
dual heat 

200 /250 watts; 
115 volts 

60 cycles. 

You'll save on tools and time with the new 
Weller Soldering Gun WD -250. Whether 
the job is rugged or delicate, your Weller 
Gun does it with the same ease and ef- 
ficiency. Chisel- shaped RIGID -TIP pro. 
vides more soldering area for faster heat 
transfer. New "over -and- under" terminal 
design gives bracing action to tip. Your 
Weller Gun is light -weight and compact, 
gets into the tightest spots. 

Weller Guns actually pay for themselves 
in a few months. Fast 5- second heating 
saves time on every job. Trigger- switch 
control saves power -no need to unplug 
gun between jobs. Prefocused spotlight 
and longer length mean easy soldering, 
even when the job's buried deep. No other 
soldering tool gives you so many time -and- 
money- saving features. Order your new 
250 -watt Weller Gun from your distribu- 
tor today, or write for bulletin direct. 

al,.4.. 
SOLDERING GUIDE Get your copy 

of "SOLDERING TIPS" -new fully illus.; 

hated 20 page booklet of practical 

soldering suggestions. Price 10c at 
your distributor's or order direct. 

WELLER 
MANUFACTURING COMPANY 

810 Packer Street, Easton, Pa. 

8 

YOUTH EAGERLY AWAITS NOVICE LICENSE 

THE new proposed "Novice Class" 
of amateur radio license, brings 

to fruition a campaign started in the 
Spring of 1946 by RADIO & TELEVISION 

NEWS, when it made a proposal to the 
Amateur Radio Committee of RMA for 
"launching a campaign for 'New Ham 
Blood' in the interest of teenagers, re- 
turning Vets, and Communication - 
minded Scouts." Such a campaign, we 
felt, would help stabilize the average 
age limit of the active ham, which at 
that time had risen to an average of 
34 years. 

This Committee, including members 
of ARRL, failed to function and dis- 
appeared from further activity. 

In an editorial (page 8, Sept. 1948) 
we took issue with this lack of any 
activity to encourage youth in ham 
radio, and pointed to the danger of 
ignoring "new blood." 

George Bailey (President of the 
ARRL) apparently in accord with our 
thinking, stressed the need for "new 
amateur blood" during his talk in Mil- 
waukee, during the 1948 ARRL Con- 
vention. 

Right on the heels of Mr. Bailey's 
talk, came an editorial, in "Zero Bias" 
published in CQ magazine, that further 
cited the need for more and younger 
amateurs. 

But QST remained silent, even 
though its staff could certainly visual- 
ize the importance of augmenting our 
hobby with some encouragement to the 
newcomer, but -no comment! 

It was then decided to launch a $10,- 
000.00 New Ham Contest (Jan. 1949, 
page 8) to encourage the training of 
new ham blood and to increase the 
numerical strength of Amateur Radio. 
George Bailey himself, in an unsolic- 
ited letter, congratulated us for our 
efforts on behalf of youth seeking a 
stimulus to get into amateur radio. 

In addition, we started a new series 
of articles, "The Beginning Amateur" 
to help the newcomer. This series was 
most popular and did serve its purpose. 
Literally hundreds of youngsters, and 
oldsters too, have followed this series 
with keen anticipation of the day when 
they could qualify for their ham licen- 
ses. (We still have reprints for pros- 
pective newcomers.) 

We learned from frequent visits to 
Washington that amateurs in general 
were taking too much for granted in 
the matter of their welfare. It was 
then and there decided to point to this 

dangerous thinking in our editorial of 
May of this year, followed by a mail- 
ing of the editorial to all licensed 
hams. 

If the campaign, as carried out by 
RADIO & TELEVISION NEWS, has in any 
way influenced the FCC to propose a 
Novice Class of license then we are 
eternally grateful for the recognition 
given to the vital need for encouraging 
youth to join with the old- timers for 
a better fraternity of amateur radio. 
To SARA, NARC, FCC and now ARRL 
(see page 54) go our thanks for their 
wisdom in proposing the Novice and 
Technician's Class of license. 

Surely October 1949 will go on rec- 
ord as the historic month which re- 
sulted in "Solidarity" for the American 
Radio Amateur. 

The ARRL will, as a result, win 
greater respect from the amateur 
fraternity. 

New Ham Contest Nears Close 

There is still time for individuals to 
train potential hams for their licenses 
and meet the deadline of midnight, 
March 1, 1950. If the new FCC rules 
and regulations (Docket 9295) are put 
into effect in the near future, and we 
believe they will be, (including some 
modifications proposed by ARRL, 
SARA, and NARC) there will be am- 
ple time for literally hundreds of 
prospects to qualify for the new 
"Novice" or "Technician's Class" of 
license. 

The official rules of the contest 
(page 67, May 1949, RADIO & TELEVISION 

NEWS), do not specify any particular 
class of amateur operator or station 
license. Therefore, any new FCC reg- 
ulations that result in additional clas- 
sifications in effect at the close of the 
contest must be considered as long as 
the newly licensed trainees have re- 
ceived call letters. 

It is too early to predict possible 
winners of the 126 awards. There is, 
according to current status, plenty of 
opportunity for many more to hit the 
jackpot and win one of many valuable 
awards. 

This may be the long awaited op- 
portunity to qualify some of the lag- 
gards who have been encountering 
trouble learning the code. With the 
simplified theory and code require- 
ments, we do know that many of these 
heretofore "impossibles" can now come 
through with flying colors . . O.R. 

RADIO R TELEVISION NEWS 
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There's Only ONE COMPLETE CATALOG that Brings You 

EVERYTHING IN RADIO, TELEVISION & ELECTRONICS 

IT'S YOUR 

.411/ED 196-PAGE 

VALUE -PACKED CATALOG! 

SEND FOR IT TODAY 

Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for 
everyone in radio! It's the one complete catalog, pre- 
ferred in the field because it fills every TV, Radio, and 
Electronic supply need. It's packed with the world's 
largest selections of quality equipment at lowest money- 
saving prices. See the latest in TV, AM and FM receiv- 
ers; radio -phonos; new Sound Systems, P.A. equipment 
and high -fidelity sound components; recorders and 
accessories; full selections of newest Amateur receivers 
and station gear; test instruments; builders' kits; huge 
listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, assured 
satisfaction -plus the most liberal Time Payment plan 
in radio. Get the 1950 ALLIED Catalog -it will save you 
time and money. Send today for your FREE copy! 

ALLIED IS YOUR TELEVISION HEADQUARTERS 

You keep up with TV when you depend on ALLIED! 
s 

Count on us for the latest releases and 
largest stocks 

of picture tubes, component parts, an 

accessories -plus the latest in TV receivers, tuners 

and kits. If it's anything in TV we have it in stock! So 

remember -for TV -it's ALLIED First! 

ALLIED RADIO 
THE WORLD'S LARGEST RADIO SUPPLY HOUSE 

G very-de:0- j C!t RetelG4. 7-PQ Kd Ste:Z%GaotGCQ 

December, 1949 

Allied Radio 
tso Ire thin, in Redl. isd ere. ron 

Min 

INN 

WORLD'S LARGEST STOCKS 

Radio Parts Unlimited 
Test Instruments -All Makes 
Television & Home Radios 
P. A. and Hi -Fi Equipment 
Amateur Station Gear 
Experimenters' S upplies 

QUICK, EXPERT SERVICE 

Send for Radio's Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 1 -M -9 
Chicago 7, Illinois 

El Send FREE 196 -page 1950 ALLIED Catalog. 

Name 

Address 

I 

I 

I 

I 

I 
I 

I 
City Zone State 
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YOUR TELEVISION 

WILL BE IMPROVED WITH A 

D OUTDOOR AERIAL 

, 

The modern miracle of pictures by air can be a most 
satisfying means of entertainment. But be satisfied only with a 

picture comparable to a class "A" motion picture -on every 
station in your area. It is unnecessary to compromise! 

HERE'S WHY: Television waves are like light beams - solid 
objects reflect and refract them, making it impractical to 
pick up all stations from an indoor aerial. That is why you 
get double images on some stations. 
In addition, indoor aerials have poor signal pickup making 
it difficult to get good pictures on all stations. 

FURTHERMORE: Your indoor antenna may have a high noise 
level which increases the amount of interference as you ad- 
vance the contrast control to bring up a weak picture. All of 
these technical difficulties are eliminated by a WARD out- 
door aerial installed by a competent radio serviceman. In 
every case, a Ward outdoor antenna will improve reception 
over an indoor aerial. Also, Ward aerials are so well de- 
signed, they are attractive on a house. It is unnecessary to 
compromise! 

WARD is the largest and oldest exclusive maker of television and auto radio aerials. 

10 

Does the antenna on your automobile need repair? Replace it with 

WARDS'S 8 -BALL- world's largest selling auto aerial. 

WARD PRODUCTS CORPORATION 
1523 E. 45TH STREET, CLEVELAND, OHIO 

Division of the Gabriel Company 
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;o RADIO, TELE VISION 
and ELECTRONICS 

Master 411 Phases 

You receive complete standard equip- 
ment, including latest type High -Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 

You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments -at home -on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads. 

;= SIGNAL 

r 

GENERATOR 
You construct 
t h e Transi - 
tron Signal Generator 

shown here, demon- 
strating Transitron 

principles in both R.F. 
ano A.F. stages. You study 
negative type oscillators at 
firsthand. 

AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio - 
frequency sig- 
nals for modu- 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency) 
amplifiers, speakers, etc. 

T.R.F. 
RECEIVER 
You build several 
T.R.F. Re- 

ceivers, one 
of which, a 4- 

tube set, is shown here. You learn construction, align- ment, make receiver tests, and do trouble shooting. 

December, 1919 

Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 

Business of Your Own. Radio Manufac- 
turing, Sales, Service. Broadcasting. 
Telecasting. Television Manufacturing, 
Sales, Service. Laboratories: Installa- 
tion, Maintenance of Electronic Equip- 
ment, Electrolysis, Call Systems. Garages: 
Auto Radio Sales, Service. Sound Sys- 
tems and Telephone Companies: Oil Well 
and Drilling Companies; Engineering 
Firms. Theatre Sound Systems. Police 
Radio. 

And scores of other good fobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with AF and RF amplifiers 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 

leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in checking 

parts and circuits 
Experiments with audio oscillators 
Advanced trouble -shooting 

. . and many, many others. 

Complete Training by Practical 
Resident Trade School, Est.1905 
The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training in 
a /our own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

,Both Resident and Home Study 
Courses Offered 

YOU 
LEARN BY 

DOING 
You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step -by -step examples that you work 
out yourself. Every piece of the egiup- 
merlt and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training ... 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DONT DELAY! The Radio -Television 
Industry needs trained men NOW! 

For quick action, 
mail coupon 
today and we'll 
rush you full in- 
formation. 

APPROVED 
FOR 

VETERANS! 
Check coupon below! 

,r° 

NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. EST. 1905 

rn Nrii 
V,n ̀  rr 

.ulülülülüüi Lr 

FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. 12 -RN Mail in envelope 4000 South Figueroa Street or paste on 
Los Angeles 37, California , penny postal. 
Send me your FREE book "Your Future in Radio" and the sample lesson of your course. I understand no sales- 
man will call on me. 

ADDRESS 

CITY CITY-.- ---- -- - ------ ___- ------.-- ____..ZONE. ._ STATE.--- 
Check here if Veteran of World War II 
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TRIMMERS 

Ceramic, for padder appli- 
cations in TV, AM, FM, and 
HF circuits. 

BC and KOLORDISK HI -KAPS 
For by -pass and coupling 
applications in non -reso- 
nant, TV, AM, FM, AF, HF, 
VHF and UHF circuits. 

TC HI -KAPS 
For correcting temperature 
drift in TV, FM, AM and 
VFO circuits. 

HI- VO -KAPS 
Most dependable high volt- 
age capacitors ever de- 
signed exclusively for TV 
circuits. 

Centralab Reports to 

ROTARY SELECTOR 

For band change, meter, 
intercom circuits; made 
with ceramic or phenolic 
sections. 

ROTARY SPRING RETURN 

For meter selection, inter- 
com, and experimental ap- 
plications. 

MEDIUM DUTY POWER 
For band changing in low 
power exciter - transmitters 
and receivers. 

LEVER ACTION 

For intercom, speaker, micro- 
phone and test equipment. 

TONE 

For step -type tone control 
circuits, radio - phono and 
intercom station switching. 
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Service Engineers! 
Throughout this Christmas Season and others in the past quarter century, 

Centralab has helped service engineers bring added enjoyment to radio 
listeners by supplying only the highest quality replacement parts such as 

those shown here. Compare quality ... compare performance ... compare 
results, and you'll see why service engineers everywhere use CRL replace- 

ment parts to increase efficiency and give repeated customer satisfaction. 
This is even more apparent today with television's rapid growth! We at 
Centralab extend our heartiest wishes to our jobbers and their service 
engineer customers for a merry Christmas and prosperous New Year! 

Division of GLOBE -UNION INC. Milwaukee 

triffM0 
MODEL "1" RADIOHM 

For all miniature applica- 
tions; rated at 1/10 watt- 
actually smaller than a dime. 

MODEL "R" RADIOHM 
Wire- wound, for voltage 
divider, rheostats, and TV. 
Two to 10,000 ohms resist- 
ance, linear taper. 

December, 1949 

MODEL "M" RADIOHM 
For voltage- divider, antenna 
shunt and "C" bias control, 
tone control, AF grid control. 

sto a 
ADASHAFT* 

For Model "M" applica- 
tions. Adashaft handles six 
types of shafts, reduces the 
number of controls you need 
to carry. 

*Reg. U.S. Pafenf Office. 
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TV Means Jobs -Good Paying Jobs for Technically Trained Men 

* ENGINEERS * OPERATORS * CAMERAMEN * TECHNICIANS 

* INSTALLERS 

Here's How CREI Home Study Training 

Prepares You for a Better Job in 

TELEVISION 
GET IN and get ahead in Television . . . the field that For- 

tune Magazine says is "the most dynamic single element in the 
entire American economy!" Within a few years, says the maga- 
zine, TV will be one of the first ten industries in the U.S. 

New FCC frequency allocation plans call for 2,245 video sta- 
tions in 1,400 communities. Since a television station requires 
many more technicians and engineers than the average AM station, 
you can readily see the great number of good jobs that need 

to be filled within the next year or two. 

If you are now in radio, this is the time to prepare for your 
future in Television. CREI offers the very training you need to 

go after -and get -a good TV job. CREI courses can be studied 
in your spare time and can fit into the most crowded schedules. 
They are designed to give you a thorough grounding in basic prin- 
ciples (remember that all new electronic developments have their 

THE THREE BASIC CREI COURSES : 

* PRACTICAL RADIO ENGINEERING 
Fundamental course in all phases of radio -electronics 

* PRACTICAL TELEVISION ENGINEERING 
Specialized training for professional radiomen 

* TELEVISION AND FM SERVICING 
Streamlined course for men in "top- third" of field 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

Dept. 1112A, 16th Street & Park Road, N. W. 
Washington 10, D. C. 

Branch Offices: 
New York (7) 170 Broadway San Francisco (2) 760 Market St. 

: 

: 
w. 

i 

FREE BOOKLET 

* SERVICEMEN 

roots in past techniques) and take you step -by -step through the 
more advanced subjects of TV and its related fields. 

Don't wait another day. Television won't wait for you. In 
all our 22 years of association with professional radiomen 

we know that the man who acts promptly is the man who suc- 

ceeds. The facts about CREI, our courses, and what we can do 
for you, are described in our 32 -page booklet. It's worth reading. 
Send for it today. 

(Veterans: CREI training is available under the G.I. Bill. 
most veterans, July 25, 1951 is the deadline -act now!) 

For 

SAMPLE 

FREE' 
Now, see for yourself, how interesting it is to 

LESSON 
study at home and improve your ability the 
CREI way. 

"THE ORTHICON AND IMAGE ORTHICON" -this lesson describes the develop- 
ment of the small, 3 -inch image orthicon tube; theory and operation of the 
orthicon; image orthicon; specific features. 

1111Il111111t1fiti131111fa11fifa1111111111111111fa111111111111MINIMfaNIMMltIIfiIIfa 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 1112A, 1 6th & Park Rd., N. W. Washington 10, D. C. 

Gentlemen: Send me FREE SAMPLE LESSON and booklet, 
"Your Future in the New World of Electronics," together 
with details of our home study training, CREI self- improve- 
ment program and outline of course. I am attaching a brief 
resume of my experience, education and present position. 

Check 
Field 

of 
Greatest 

Interest 

NAME 

ADDRESS 

E PRACTICAL TELEVISION ENGINEERING 

E PRACTICAL RADIO ENGINEERING 
D TV, FM & ADVANCED AM SERVICING ] AERONAUTICAL RADIO ENGINEERING 

BROADCAST RADIO ENGINEERING (AM, FM, TV) ] RADIO- ELECTRONICS IN INDUSTRY 

AGE 

CITY - ZONE STATE 
plus 

I AM ENTITLED TO TRAINING UNDER G.I. BILL. 
w SAMPLE LESSON 

fI1111111I11II1IIII11II111B1111fafill11fi11111111M111111111111111MMIMIBIZIM0IMMIllZ 
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They Packed a Pole Line Into a Pipe 
Back in the eighties, telephone executives faced 
a dilemma. The public demanded more telephone 
service. But too often, overloaded telephone poles 
just couldn't carry the extra wires needed, and 
in cities there was no room for extra poles. Could 
wires be packed away in cables underground? 

Yes, but in those days wires in cables were 
only fair conductors of voice vibrations, good 
only for very short distances. Gradually cables 
were improved; soon every city call could travel 

December. 19 19 

underground; by the early r 9oo's even cities far 
apart could be linked by cable. 

Then Bell scientists went on to devise ways 
to get more service out of the wires. They evolved 
carrier systems which transmit 3, 12, or even 15 

voices over a pair of long distance wires. A co- 

axial cable can carry 1800 conversations or six 
television pictures. This is another product of 
the centralized research that means still better 
service for you in the future. 

BELL TELEPHONE LABORATORIES EXPLORING AND INVENTING, 

DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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SUPER -INSTANT 
A RUGGED, PRECISION - 

MADE INSTRUMENT 
A PRODUCT OF 

SCIENTIFIC RESEARCH 
AND 

MODERN ENGINEERING 

A NEW LONG -LIFE TIP 
FOR CONTINUOUS USE OR FOR 
INTERMITTENT QUICK- HEATING. 

TWO TYPE SWITCHES ARE AVAILABLE 
-SPRING SWITCH WITH LOCK RING 
OR AN ON -OFF SWITCH FOR EASE IN 

CONTINUOUS USAGE. 

THE 
GREATEST 
ADVANCE 

IN 
SOLDER- 

ING 
IRON 

DESIGN 

FACTORY AND 
LABORAT O R Y 

TESTS OF 
OVER 500 HRS. 
OF CONTINU- 
OUS HEAT IN 
THE TIP. 

NEVER OVER- 
HEATS BE- 
YOND SOLD- 
ERING HEAT. 
NO WEAR ON 
TIP FROM 
LONG PERI- 
ODS OF HEAT. 
NO EROSION. 

QUICK- INSTANT 
HEATING 

LONG LIFE 

WORKS ON 

AC -DC 

No Transformer 
No Thermostat 
No Tinning 
No Filing 
No Oxidation 
No Lost Heat 

TYPE G -60 
TYPE G -60 -A 

95 
LIST 

ON SALE 

NOW 
AT ALL 

LEADING 
DEALERS 

Literature Available 
Write Dept. 200 -N 

s/OPER 

IjI1J 1 A111T TOOL CORPORATION 
GENERAL OFFICES: 231 WEST 29th STREET, NEW YORK 1 

FACTORY. BINGHAMTON, NEW YORK 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

TV, whose cyclonic role in sight and 
sound -casting has been critically 
screened by more experts, particularly 
of the Washington circle, than the rec- 
ords can ever disclose, entered the 
familiar allocations docket again some 
weeks ago, this time however facing 
what might be the most crucial trial 
of its unique career. 

Although there was pre -trial evi- 
dence that the sessions would be in- 
tense, with industry sparking a few 
explosive items and the FCC just lis- 
tening in, the scene was substantially 
reversed. From the opening hours, 
members of the Commission, especially 
Commissioners Robert F. Jones and 
Frieda B. Hennock, battered industry's 
witnesses with queries. Before the first 
recess was called, it became quite ap- 
parent that here was a session with- 
out parallel, a seething probe that 
would go on and on. Originally the 
full hearing was expected to last about 
six to ten weeks. After listening to 
the caustic and detailed examinations, 
there was grave doubt in everyone's 
mind that such a schedule could be 
kept, and that perhaps three to four 
months might sound more logical for 
a concluding date. When the general 
plan for the hearing was organized, 
color was given preference and in 
sequence followed time for considera- 
tion of ultra -high and very -high stand- 
ards, nation -wide allocations, special 
types of telecasting such as Stratovi- 
sioo and polycasting, non -commercial 
educational use of TV, synchronized 
and offset carrier transmission, direc- 
tional antennas and the extremely im- 
portant item of freeze lifting. With 
the Commission indicating that there 
appeared to be weeks and weeks of 
work ahead on color alone, and that 
trips to other cities, including those 
on the Pacific Coast appeared neces- 
sary to judge adequately all the color 
systems that could be possibly used 
at present, the three -week period 
originally set aside for color began 
to fade with an additional three to 
four weeks looming for completion of 
the color debate. 

As cited last month, RCA and CBS, 
who were the principals in the '46 -'47 
color saga, were again in the center 
of the ring, with at least two and per- 
haps three others vying for the lime- 
light. These were Color Television, 
conducting tests with KPIX and KGO- 

TV in San Francisco, and Dr. Charles 
W. Geer, physics professor at the Uni- 
versity of California and Dr. Leon Ru- 
benstein, New York color and optical 
expert, whose definite appearance was 
not scheduled. 

The static views of industry on color 
fired the direct -exam flame at the con- 
clave. With Senator Ed Johnson and 
his committee stirring about for an- 
swers to the delay in color, the Bureau 
of Standards group selected by the 
Senator probing the problem, too, and 
other Congressional groups expressing 
acute interest in color, the Commission 
felt that it was really on the spot and 
they just had to find the answers, more 
answers that the legislators could and 
might find. Certainly, they opined, the 
industry's best talent in the witness 
box should be able to supply those re- 
plies. The Commission's strong im- 
pressions on color also stemmed from 
the comment of the FCC's own engi- 
neering department, particularly the 
words of acting chief engineer John 
A. Willoughby. A year ago, Willough- 
by disclosed, at a meeting of the South 
Carolina Broadcaster's Association, 
that color TV would be available in 
perhaps two years and that the region 
about 500 mc. would be used for such 
service as well as high- definition 
monochrome. 

One word, compatibility, first ut- 
tered by JTAC chairman Don Fink, 
irked Commissioner Jones and the 
battle was on. It appeared as if the 
industry definition did not measure up 
to the FCC interpretation. A com- 
patible system, according to industry, 
was one which would permit reception 
in black and white of all video pro- 
grams telecast, on current -type re- 
ceivers, whether the broadcasts be in 
color or in black and white. Support- 
ing the stand of industry for com- 
patibility, Raymond C. Cosgrove, RMA 
prexy, said that the trade was . . . 

"scared to death of converters and 
adapters" which would be required 
for a non -compatible setup. Madame 
Commissioner Hennock joined the 
compatible debate and asked why 
RMA had agreed to such a rigid defini- 
tion of the word so early before view- 
ing of all the systems scheduled for 
demonstration. Replying, the RMA 
spokesman said that their comment 
was directed to any system which 
might inconvenience the viewer and 
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BROWN DEVIL 
RESISTORS 

Sturdy, wire -wound, vitre- 
ous- enameled resistors for 

voltage dropping, bias units, 
bleeders, etc. In 5, 10, and 20- 
watts; values to 100,000 ohms. 

LITTLE DEVIL 
COMPOSITION 

RESISTORS 

FIXED RESISTORS 
Resistance wire 

is wound over a 
ceramic core, perma- 

nently locked in place, insu- 
lated and protected by Ohmite 
vitreous enamel. In 25, 50, 100, 
160, and 200 -watt stock sizes; 
values from 1 to 250,000 ohms. 

DIVIDOHM 
RESISTORS 

You can quickly adjust 
these handy vitreous -enameled 
resistors to the exact resistance 
you want, or put on taps wher- 
ever needed for multi -tap re- 
sistors and voltage dividers. In 
sizes from 10 to 200 watts, to 
100,000 ohms. 

Tiny, molded, fixed resistors - 
individually marked with re- 
sistance and wattage rating - 
1/2, 1, and 2 -watt sizes, ±10% 
tol. Also ±5% tol. 10 Ohms to 
22 megohms. 

DUMMY 
ANTENNA 
RESISTORS 

For loading transmit- 
ters or other r.f. sources. 

New, rugged, vitreous -enameled 
units are practically non -reac- 
tive within their recommended 
frequency range. 100 And 250 - 
watt sizes, 52 to 600 ohms, ±5 %. 

MOLDED 
COMPOSITION 

POTENTIOMETER 
A high -quality, 2 -watt unit with 

a good margin of safety. Re- 
sistance element is solid mold- 
ed -not a film. The noise level 
is low and decreases with use. 

CLOSE CONTROL 
RHEOSTATS 

Insure permanently 
smooth, close control. 

Widely used in indus- 
try. All ceramic, vitre- 

ous enameled; 25, 50, 75, 
100, 150, 225, 300, 500, 750, 

and 1000 -watt sizes. 

DIRECTION 
INDICATOR 

POTENTIOMETER 
Compact, low cost. 

Used in a simple po- 
tentiometer circuit as a trans- 
mitting element to remotely in- 
dicate the position of a rotary - 
beam antenna. 

HIGH- CURRENT 
TAP SWITCHES 

Compact, all- ceramic, 
multipoint, rotary se- 

lectors for a -c use. Self- cleaning, 
silver -to- silver contacts. Rated 
at 10, 15, 25, 50, and 100 am- 
peres. Two or more can be 
mounted in tandem. 

lese. POWER LINE . _ CHOKES 
Keep r.f. currents from go- 

ing out over the power line and 
causing interference with radio 
receivers. Also used to stop in- 
coming r.f. interference. Has a 
ceramic core and moistureproof 
coating. In 5, 10, and 20 amps. 

RADIO 
FREQUENCY 

CHOKES 
Single -layer wound on low 

power -factor steatite or Bake- 
lite cores, with moistureproof 
coating. Seven stock sizes for 
all frequencies, 3 to 520 Inc. 
Two units rated 600 ma, others 
rated 1000 ma. 

., 
OHM'S 
LAW 

CALCULATOR 
Figures ohms, watts, 

volts, amps -quickly, easily, 
with one setting of the slide. 
Has all computing scales on one 
side. Resistor color code on 
back. Send 25c in coin. 

SEND FOR FREE CATALOG 

toe cata og lists hundreds 
f units, gives helpful info 
ration. 

OHMITE MANUFACTURING CO. 
4884 Flournoy St. Chicago 44, III. 

HMIITIE 
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NEW 
Economy 

Portability 
Fidelity 

MAGNECORDER 
PT6 -JA 

PROFESSIONAL, MAGNETIC 

TAPE RECORDER 

Radio and recording studios, schools, 
and industry acclaim the professional 
reproduction quality of this new, 
low priced Magnecorder. It offers a 
frequency response of 50 to 15,000 
cps, ±2 db with less than 2% har- 
monic distortion at full modulation, 
conforming to NAB specifications. 
For unmatched portability and flex- 
ibility, amplifier and recorder are in 
separate 25 lb. cases and may be 
operated individually with other 
Magnecorder equipment. Amplifier 
includes single low impedance mike 
input with gain control, high level 
input, monitor speaker, zero level 
output terminal, VU type meter, 
and 10 -watt monitor amplifier and 
associate jack for use with an ex- 
ternal speaker. Recorder unit fea- 
tures easily interchangeable cap- 
stans making possible either 71/2" 
or 15" tape speeds. Three -position 
switch selects erase, record, play- 
back, or public address operation. 
PT6 -JA complete $499.50 
PT6 -JAH, with high 

speed forward $515.50 
See it at our store, or write for 

literature. 
All prices Net, F.O.B., N.Y.C. 

and subject to change without notice. 

Telephone: -z17 --N LUxemburg 2-1500 

103 West 43rd St., New York 18, N.Y. 
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perhaps introduce obsolescence 
through the need for involved con- 
verters. 

Dr. Elmer W. Engstrom, director of 
research for RCA, was also a victim of 
the attractive Commissioner's blazing 
questions. After describing the RCA 
system, which was outlined in these 
columns last month, Engstrom was 
bluntly asked when he felt color would 
be ready. His reply was "... perhaps 
next spring." Madame Commissioner 
then said tartly : "It's always next 
spring or five years from now. We 
have been accused of suppressing 
color. Where are your cameras, trans- 
mitters and field equipment ?" This 
tirade was followed by another blast 
which included the acid question : "Do 
you want color ? ... We are here to 
tell the public color is here, I figure. 
That's my job. Now, is it here ?" Eng- 
strom replied that he did not believe 
any manufacturer had color equip- 
ment available for commercial use 
and that the apparatus described dur- 
ing his testimony was of an experi- 
mental nature and could be produced 
on a quantity basis, but not too soon. 

Explaining how existing black and 
white receivers could be converted to 
receive color through the RCA system, 
Engstrom said that either of three 
procedures could be adopted: (1) a 
separate converter unit containing the 
necessary electronic gear and picture 
tube viewing arrangement providing 
a 10 -inch picture; (2) a projection unit 
which could be substituted for the pic- 
ture tube in the monochrome receiver; 
and (3) a converter which would pro- 
vide a second picture tube to the black 
and white receiver, providing a two - 
picture tube viewing combination. 

IN A BLAST on the RCA, CBS, and 
Color Television systems, Thomas T. 
Goldsmith, Jr., director of research for 
DuMont, detailed just why the sub- 
mitted systems were inadequate for 
commercial application today. Com- 
menting on the Pacific Coast arrange- 
ment, Goldsmith said that this method, 
which according to the affidavit given 
to the FCC, uses a "single ... image 
orthicon upon which ...three separate 
primary color images are projected by ... three separate lenses ..." intro- 
duces degradation in picture quality. 
Misregistry occurs due to the optical 
system and more seriously due to the 
geometry of the scanned pattern, Gold- 
smith indicated, the latter being large -' 
ly contingent upon the non -linearity of 
the horizontal scan. This misregistry 
problem seriously affects reception, 
and thus the system could not qualify 
as fully compatible with the present 
high -quality monochrome service, ex- 
plained Goldsmith. 

Describing difficulties which would 
appear in receivers designed for the 
Color Television system, Goldsmith 
said that the picture tube, which has 
a "... target area upon which three 
separate side -by -side image rasters are 
traced by the developed picture tube 
beam ..." would show up all the reg- 
istry problems inherent in the pickup 
tube device, with the addition of pin- 

cushion distortion of the scanned 
raster on a flat -face picture tube. It 
was pointed out that this distortion 
occurs both vertically and horizontally 
and introduces a further registry prob- 
lem, since for good registry of the 
received image, the scanned areas 
must be geometrically identical. 

In a criticism of the CBS system, the 
DuMont expert said that this method, 
which operates with a field repetition 
rate non -synchronous with the power 
line frequency, imposes special re- 
quirements of protection from power 
line frequencies at the studio and 
transmitter, and has necessitated op- 
eration from 144 -cycle generators to 
avoid the disastrous effects of 60 and 
120 -cycle hum induced through power 
supplies, transformer fields, and fila- 
ment wiring. These effects are also 
present at the viewing end, it was also 
learned, and while they can be min- 
imized in specially designed color re- 
ceivers, most present -day monochrome 
receivers contain enough 60 or 120 - 
cycle components to produce poor in- 
terlace or line crawl and objectionable 
flicker due to the difference frequen- 
cies between these components and the 
color repetition rates. Goldsmith added 
that since this flicker can be as low as 
12 cycles -per- second, it is observable 
at all usable picture brightnesses. 

Commenting on the non- compatibil- 
ity of the Columbia method, the Du- 
Mont spokesman said that that system 
requires an expensive converter to 
modify the scanning circuits of exist- 
ing receivers from a line frequency of 
15,750 to a line frequency of 29,160 
per second and from a field frequency 
of 60 to a field frequency of 144 per 
second. In addition, the number of 
picture elements along each line pre- 
sents a problem, the horizontal defini- 
tion being 45% less than in standard 
receivers, according to Goldsmith, and 
the vertical definition 23% less than in 
standard TV models. He also pointed 
out that most commercial receivers 
would exhibit a lack of interlace and 
would flicker if adapted for the CBS 
transmission standards. 

The DuMont brief also disclosed that 
the CBS electronic type receiver, 
which features projection with three 
lenses separated from each other with 
respect to the vertical scan (the Color 
Television system requires the three 
lenses separated from each other with 
respect to the horizontal scan), suffers 
from a change in color balance in the 
vertical plane. Thus, as the viewing 
position is moved above and below the 
center of the directional screen, a color 
change is noted. 

Reviewing difficulties which might be 
encountered with the RCA dot- sequen- 
tial method using line and picture -dot 
interlace, Goldsmith said that pictures 
might not be satisfactory because of 
dot -pattern problems. Explaining this 
condition, he said that the 3.8 mc. sine 
wave superimposed on the picture tube 
produces a dot pattern, and that if 
some part of the picture were all one 
color, such as red, any particular line 
in this area would be completely con - 

(Continued on page 122) 
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IN YOUR 
SPARE TIME 

Radio Parts and Equipment .. 

NOW IS THE TIME To Get Into This 
Fast Growing Industry -Prepare For A 
Fine Paying Job Or Your Own Business! 

If you want to get into Radio-Television and Electronics . . . 
you owe it to yourself to get the facts about my training. I have 
trained hundreds of men to become outstanding service tech- 
nicians -and I'm ready to do the same for you. Whether your 
goal is a fine paying job in one of Radio's many branches- 
or a successful Radio and Television business of your own -you 
need the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll be astonished at your rapid progress. I start you with 
basic fundamentals and give you plenty of practical shop -bench 
training with many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the job! 

Get Paid For Spare Time While Learning 
Soon after you start training I send you my famous BUSINESS BUILDERS that show 
you how to make money in spare time doing interesting Radio jobs. Look at the useful 
and valuable equipment you get while training with me (illustrated at left) -I send you 
these 8 big kits of Radio parts and equipment and help you build step -by -step a power- 
ful 6 -tube superhet radio, a 16 -range test meter, plus other mighty. useful equipment 
for Radio and Television servicing. You will perform over 175 fascinating experiments 
while training. You will learn about Television -so that you will be qualified to step 
into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. I want you to learn all about my training -and that is why I urge you to clip and 
mail the coupon below for my two big FREE Radio books. I employ no salesmen -and 
nobody will cali on you. The important thing is to act now and get the facts. 

ALL KITS ARE YOURS TO KEEP 
Each of the hundreds of Radio parts and other Items I send my students Is 
theirs "tor keeps." You may use this equipment In your Radio and Television 
service work and save many dollars by not having to buy expensive "ready - 
made" test equipment. Each of my 8 kits will help yoq advance and learn 
important steps in Radio and Television servicing. 

CALVIN SKINNER 
of New Orleans, La. 
tells us he makes $5 to 
$10 In spare time re- 
pairing radios. He is 
now also working with 
his own Television set. 

My Training Includes: 

Radio Servicing 
Television 
FMFreqc Modulatuenioy n 

Public Address 
and High 

Frequency 
Applications 

LOREN O. SAUCIER 
of Coloma, Mich. re- 
ports that my training 
has made it possible for 
him to repair large 
numbers of Radio and 
Television receivers. 

01 i/ atE Et 
Ne .,>` 

Et 
TE 

HAVE A BUSINESS 
OF YOUR OWN 

A profitable Radio and Television Service 
Shop may be started with little capital. I 
will show you how to get started and how to 
build your small business. At left is pictured 
one of my graduates, Mr. Merrit C. Sperry 
of Fairmont, Minnesota in his own shop. 
The way is also open for you to build a good 
SERVICE BUSINESS FOR YOURSELF. 

RADIO AND TELEVISION 
INDUSTRY BOOMING 

You couldn't pick a better time to get into Radio -Tele- 
vision and Electronics. New Television stations are going 
on the air to serve every major city- hundreds of new 
AM and FM Radio broadcasting stations are also on the 
air to serve practically every community in America. All 
this creates new and bigger opportunities for the trained 
man who knows Radio-Television and Electronics. Good 
Radio and Television service men are needed NOWI 

These Two Big 

FREE! Radio Books 

trursettr' 
it14CYT ;4 

Just mail coupon for a FREE 
sample Sprayberry Lesson and 
my big FREE book, "How To 
Make Money In Radio-Television 
and Electronics." Learn why my 
really practical training is best of 
all for you. Discover what's 
ahead for you in the fast moving 
Radio- Television and Elec- 
tronics industry. No obligation. 
Don't delay -the future is too 
important to you.. Mall the 
coupon now -and count on me 
for fast action. 

NSPRAYBERRY 1A11 N. CANAL, DEPT. 23 -D, CHICAGO 6, I 

DPPPaIber. 19 19 

VETERANS 
THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

RUSH COUPON %day! 
SPRAYBERRY ACADEMY of RADIO, Dept. 25-D 
111 North Canal St., Chicago 6, III. 
Please rush my FREE copies of "How To Make Money In Radio- 
Television and Electronics" and "How To Read Radio Diagrams 
and Symbols." 

Name Age 

Address 

City. . State 

( ) Check here if you are a Veteran. 
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1À1.1.114.1sCO telling 
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I I %, tall stores/ Put or itna $o 

)- inatlonroon b r Niagara "Tall 
Each publish the 
will 4 submitted during the 

Tale' month. Authors re- 

ceive 
published 'Tall Tales will 

published 
55.00 

In cash. No 

anyone 
gatioç mpete. oSend your 

rd or 
can in 50 

s 

",all Tales, c Ntag- 

less, to Tall TalTall /OTales' 

taddb ittted become 
All 

the property 
of 

submitted Niagara ,Radio 
Supply 

GIFT ITEMS 
at GIVE -AWAY PRICES! 

"ONCE -IN -A- LIFETIME" VALUES 

Such as THESE! 

SUPER SURPLUS SPECIALS 

Check Every One! 
LM. FREQ. METER. xtad, book, mod. V.G 890.00 
TBY NAVY 6 & 10 mtr. transceiver complete 44.95 
HANDY 10 meter converter, new 24.95 
BEACH Model 1700 80 meter VFO, new 19.95 
GON -SET 50 -54 Mes. converter. like new 27.50 
RM E-69 With spkr. excel. 79.95 
HUDSON MARINE 6 chan. 70w xmtr -rcvr, 

NEW 650.00 
BC375 TUNING UNITS V.G 3.95 
GE MOBILE XMTR. Model GF4A 25w. L.N 34.95 
McMURDO SILVER 801 6 -80 mtr. rcvr. 

COMPLETE 34.95 
GIBSON GIRL emerg. xmtr, NEW 2.89 
ATO NAVY 50 Watt xmtr. 40 -80 mfrs., NEW 49.95 
1Q NAVY 6v. portable audio ampiif., VY GD. 9.95 
BC 221 freq. mtr. w /xtal & calib. book. EXC. 75.00 
BC 342 NAVY communications rcvr. 110 v.ac. 75.00 
NAT'L I -10A RCVR w /coils, less pwr. sup 

L.N. 42.00 
CRV NAVY Rcvr. 100 -1500 kc. w /tubes, 

Very Good 14.95 
T2- 27 /TSM resistance bridge (w /galvanomtr ) 75.00 
BC -614 -D speech amplifier for BC -610. NEW 45.00 
W 1252 electronic wavemeter. 22 -30 Mos., Exc. 49.95 

T -17 MIKE 
Lowest Price Ever! Slightly used. 
guaranteed perfect a n d clean. 
Single button carbon handmike. 
Light, efficient. 200 ohms. Press - 
to -talk switch, 6 -ft. rubber cord 
with PL -68 plug attached. 
Cat. No. N -249 
SPECIAL 69c 

$1,000.000 STOCK 
BRAND NEW TUBES 

Famous Brands . . . All Branded and Boxed 

REDUCED 
MORE THAN 50/0 

TRANSMITTING RECEIVING 
EII48 $0.34 
2C26 .28 
5BPI 1.70 
IOY .28 
211 .28 
803 3.63 
805 3.63 
813 6.90 
815 1.37 
843 .38 
954 .18 
955 .18 
957 .18 
958A .18 
1619 .18 
1625 .18 
1626 .18 
7193 .47 
9004 .18 
9006 .18 50L6GT 

I HSGT $0.55 
3A4 .27 
3B7 .29 
3D6 .29 
6C4 .28 
6AR5 .54 
606 .55 
6K7GT .54 
6SH7 .27 
6SS7 .53 
7C4 .28 
12A6 .28 
I2H6 .29 

.53 
12SH7T .29 
12SR7 .29 
2807 .29 
35L6GT .53 
50B5 .55 

.54 

ALL QUANTITIES LIMITED 
Compare these prices with our full -page listing 
elsewhere in this publication. 

HEART 
OF THE 

BC -221 
FREQ. METER 
This VFO Sub -As- 
sembly, used in 
BC -221 Freq. Me- 
ter, is ideally 
suited for h o m e 
construction of : 1- Amateur V.F.O. 

2 -Freq. Mtr. Foundation 3- Portable Transmitter 4- Replacement for BC -221 
Unit contains two temperature & moisture 
compensating coils, wafer switch, 3 vari- 
able condensers, carbon resistors, & silver 
mica condensers. FULLY WIRED & 
mounted on sturdy aluminum sub -chassis, 
ready for installation. Brand new -in orig- 
inal packing. 

$ V 95 N -276. Very special 
BT CUT 1000 KC XTAL 

When used in above assembly, will make 
a fully self- contained harmonic generator 
from 125 KC to 20,000 KC. 
N -189. Special $4.95 

5-WATT AUDIO AMPLIFIER 

Audio amplifier (NOT A KIT) delivering full 5 watts, 
fine tone and frequency response. Complete with 
tubes, output transformer, volume and tone controls. 
Real quality equipment -not to be confused with 
AC -DC amplifiers of nondescript value. 115 V. 60 
Cy. Input. 
Cat. No. N -185. Your Cost $12.50 

- 

CROWN 
ANTENNA 
ROTATOR 

With BUILT IN 
Direction Indicator 

A brand new innovation in ham or TV 
beam rotators, the XB rotator- com- 
plete with control box, direction indi- 
cator, built -in thrust bearing (175 lb. thrust), fully water proofed, sealed -in -oil gear train 

and direction transmitter built into motor housing. 
Motor is sturdy enough to be mounted at BOTTOM 
of mast. Will take either stacked TV or ham an- 
tennas. Full 360 degree rotation in about 40 seconds. 
Automatic stop at end of each revolution. Indicator 
lights only when switch is pressed, thereby avoiding 
glare and affording economical operation. $39.66 
Cat. No. N -194. Your Cost 

IMPORTANT NOTICE:. Please inelude.207 deposit with C.O.D. orders, less rated. Orders received without 
ostsee 

will be shipped railway express collect. Send your inquiries today. W spun i E glish, Spanish, French, Italian, Polish, 
sale. Hebrew, German. Portuguese, etc. Prices subject to change without notice. All stuck subject to prior Sale. 

upplY 
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NIAGARA'S 
GOLD -PLATED 

SPECIAL! 
An ultra -high freq. Gold 
Plated Cavity Resona- 
tor with a range of 
234 -268 Mesh Fully 
wired, including t w o 
955 acorn tubes. De- 
signed by the navy for 
use as a portable modu- 
lated test oscillator. CAN BE USED AS A 
MODULATED SIGNAL GENERATOR. Battery compartment is large enough to house speech equipment and power supply, making it a de- sirable portable UHF Transmitter for Ham use. Complete with tuning wrench, tubes. whip an- tenna, and circuit diagram on inside cover. Black wrinkle finished cabinet measures 91/2 "x 
61/2' x63/4 ". 
The Buy of a Lifetime) 
Cat. No. N -257. SPECIAL 

$395 

WAVE TRAPS 
Traps consist of two slug -tuned silver - 
ízed coils and two ceramic condensers. 
All mounted on a cadmium plated 
bracket conveniently drilled and ready 
for mounting. May be used to elim- 
inate FM sound bars in TV sets. elim- 
inate amateur interference (shock ex- 
citation) in TV Rcvrs. Match Hi -Lo 

TV antennas, and dozens of other uses too numer- 
ous to mention. They're going fast, so order yours 
today. 
Cat. N -128. 39c Each; 3 for MOO 00 SPECIAL 

: : : : .: . ..' 

I TINIEST V.O.M. 
IN THE WORLD 

ïi 

NIAGARA exclusively presents the "Universal 
Baby Tester" measuring 335" x 215" a 18,i,"1 I I 

Contains a sensitive 0 -240 microammeter with the 
'snowing ranges. 

0 -15 V AC or DC 
0 -150V AC or DC 
0 -750V AC or DC 
0 -150 DC MA. 
0- 100,000 ohms 

Ohms 
Includes 

and DC-AC-OHMS $895 switch. lndudea 1 pair test leads. 
Will fit into your watch pocket. 
F11119 guaranteed. Cat No. N -258 
special 

".ö 

NIAGARA RADIO SUPPLY CORP. 
Dept. N -129 
160 Greenwich St., New York 6, N. Y. 

O Rush items on attached list. 

Place my name on mailing list to receive special bul- 
letins of limited -quantity bargains. 

Name 

Address 

City 

II 
State 
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..and YOU can 
do the same by 
ACTING NOW: 

Another of Sylvania's famous profit -building campaigns is getting under way! 
The campaign runs through the months of January, February, March and 
April -with half -page ads like this in LIFE, THE SATURDAY EVENING POST, 
LOOK, COLLIER'S, and RADIO AND TELEVISION BEST. The ads tell your cus- 
tomers and prospects to come to you for radio and television service. 

But that's just the start! THEN ... you tie in with this national advertising 
by using Sylvania's complete kit of display and direct mail material -all built 
around the ads- designed for you -and ready for you now! 

Sylvania's previous campaigns paid off in a big way for thousands of dealers 
and servicemen. Be ready to cash in on this latest big push! 

HERE'S WHAT YOU GET IN THE SYLVANIA KIT: 

Doe your rode, give out with squeals and grunts? Then 
call the serviceman who displays the Sylvania sign. Because 

your radio needs expert ore, the kind this fellow is trained 
to give. He has Sylvania test equipment to root out trouble 
spoor ... highqu.lity Sylvania radio tubes to bring you the 
crystal-clear reception you want. Hear your old set perform 
as it did the day you bought it. Gm it fixed at the Sylvania 
sign of dependable service. 

SYLVANIA 
RADIO TUBES 
PRODUCT Or SYLVANIA LICTIIC PRODUCTS INC, 

O POST CARDS. You get 4 sets of 
Postal Card Mailings -one for 
each month in the campaign. 
They're in 3 colors- imprinted 
with your name and address! 
You pay only the government 
postage on each card- that's 
all you paÿ for the entire kit! 
EVERYTHING ELSE IS FREE. 

AD MATS. You get 4 Newspaper 
Ad Mats -two sizes for each 2- 
month period. Sizes are one 
and two columns wide, 7 inches 
deep. Easy way to tie your local 
newspaper advertising in with 
Sylvania's national ads! 

DECALS. You get as many 
Decals as you need -in 8 
or 12 inch diameter. 
Your choice of wording - 
RADIO SERVICE or 
RADIO TELEVISION 
SERVICE. Sylvania's ads 
make these Decals na- 
tionally known -cash in 
on their familiarity! 

We use and ÿ 
recommend 

SYLVANIA 
Radio and Television Tubes 

© WINDOW DISPLAYS. You get 2 Window 
Displays -featuring the same illustra- 
tions as the Sylvania national ads. 3- 
dimensional-4 colors -2 by 3 feet. 2 
COUNTER CARDS, too, 12 by 18 inches. 

O STREAMERS. You get 2 Window Stream - 
ers-in 2 colors -11 by 26 inches. Like 
the other items in the campaign, 
Streamers feature both radio and tele- 
vision service. 

© RADIO SPOT ANNOUNCEMENTS. You get 4 booklets of Radio Spot 
Announcements -one for each of the 4 months in the cam- 
paign. When you've planned your schedule, just hand the 
spots to your local radio station - they're all ready to use! 

Mail coupon today for full details on the complete campaign! 

Sylvania Electric Products Inc. 
Advertising Dept. R-1012, Emporium, Pa. 

Please send full details of your new 1950 January, February, 
March and April Service Dealer Campaigns. 

NAME 

COMPANY 

ADDRESS 

CITY ZONE.... STATE 

SYLUANIACLECTRIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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O 1 ORDER from ARROW! 
Most Complete Stock in the Country! 

AN /APN -4 
Indicator: Uses 5 CP1, Loran, convert to test scope, 
panadapter, etc. Contains extremely accurate 100 
!cc xtal to time sweeps and marker pips at 2, 20 and 
100 kc. Two parallel horizontal sweeps, obtain time 
differences between signals, between half power 
points on passband curves, and numerous other 
scope uses. Experimenters' delight! Use the counter 
circuits to try the new system of FM demodulation 
(July Proc. IRE) or to time camera shutters, 25 tubes. 
Condition: used, excellent. With $ 29.50 schematic 

RECEIVER 
Easily Converted for Use in 

Citizens Band 
Crystal Controlled Local Oscillator. Broad Band 
Pass -20.7 MC I.F.'s. Complete with 7 -6A15, 1- 
1251'17, 2- 125N7, 1 -28D7, relays, crystals. 
Schematic furnished Used $7.95 

SURPRISE PACKAGE 20 lbs. Asé t 
radio parts. A $25.00 value for only $1.95 

RESISTOR KIT -(Long leads New) 8c 100 Ass'td . 99v 

BC-620 F.M. -Receiver, Transmitter -2 chan- 
nel crystal -Freq. 20 -27.8 MC, 13 
tubes- metered plate and fil New $14.95 

Used $9.95 

FT -250 Mount for PE -97 and $1.50 BC-620 

OUTPUT TRANSFORMER 
Hi -Fil used in Scott Manufactured Navy receiver. 
Fully potted. Pri. 5000 ohms; output secondary 600 
ohms C.T. -Inverse feedback secondary $1.45 
CT -60 ohms. New 

BC -605 INTERPHONE 
AMPLIFIER 

Easily converted to 
an ideal inter com- 
munications set for 
office - home - or 
factory. 

Original 4.95 New . $ 
Like 
new 3.95 

(With schematic) 

CONVERSION DIAGRAM 
AND INSTRUCTIONS 
complete with necessary parts. 

This kit consists of 3 tubes -2 speakers -1 speaker 
baffle (for remote speaker) -100 ft. 2 -cord cable - 
1 switch -1 line cord -2 etched plates- miscella- 
neous resistors- condensers -hardware -and all 
that is necessary to convert. 

New $8.25 
BC -604 TRANSMITTER 

FM 20 -28 MC 
11 and 15 meters. Can be operated on 10 meters - 
10 channel push button crystal. With all tubes and 
meter but less dynamotor 
Excellent Condition 

Crystals -Set of 80. 

$12.95 
14.95 

FLAP PITCH MOTOR 
24V DC will operate on AC- 11,000 RPM. 
Complete with gear box and limit $2.95 switches ea. .7 

BC -223 
Ideal Marine or Ham Transmitter 2000 to 5250 KC 

New with all tuning units and T. U. cases $29.50 
Tuning Units -For BC -223 2.50 
Cases -for Tuning Units -for BC -223 .95 

CONDENSERS 
2 mfd. 4000 VDC G.E 

2 mfd. 5000 VDC. G.E. 

1 mfd. 6000 VDC 

.25 mid. 15000 VDC 

.00025 mid. 25000 VDC 

Each 
$2.95 

4 for 10.00 
3.95 

3 for 10.00 
2.75 

2 for 5.00 
4.95 
2.95 

TUBES 
304 TL 90c each 4 for $3.00 
5BP 1 1.95 
5BP4 2.95 
4AP 10 .95 
211 .49 
1625 .29 
872A -GE 2.95 
872A 1.29 
Tube Shield for 3 BP1 -Heavy Metal grommeted. 
New $1.50 
Socket for 3BP1 New .95 
Socket for SCP 1 New .95 

BEAM INDICATORS 
I 82-5' New $4.95 
Transmitter selsyn for above 2.45 

both for 7.00 
I 81 3' New 3.45 
Transmitter Selsyn for above 2.45 

both for 5.25 
I81 ... Used 2.45 

DYNAMOTORS 
DM -28 -For BC-348 with Mount and 
Filter New $6.95 

Used 3.95 
D7- 12-For ART -13 less filter and base. New 9.95 
DM-36 Used .95 

BD-77 
New 1.95 
New 5.95 

PE-200 New 6.95 
Used 2.75 

PE -101 New 2.75 
DM-53 New 3.95 

(3 for $2.00) Used .95 
DM-32 New 1.95 

(_3 for 32.00) Used .95 

COMMAND (SCR 274 N) 
EQUIPMENT 

BC -453 
Used New 
$12.95 

BC -454 4.95 
BC -455 7.95 
BC -456 1.95 
BC -457 5.95 
BC -458 5.95 7.9S 

9.95 
14.95 24.95 

$6.95 

2.95 

BC -459 (or T22) 
BC -696 (or T19) 
ARCS Transm. 2.1 -3MC 
BC -450 -3 Receiver Remote Control 
BC -442 
3 Receiver Rack 1.95 
2 Transmitter Rack 1.50 
Complete Command set as removed from aircraft - 
3 receivers -2 transmitters -Relay unit -control 
boxes -mounting racks-plugs- 
modulator $34.50 and dynamotors- crated. Set 

PE -97 6-12 Volt Vibrator Power Supply for 
BC 6e0. 

, $6.95 Excellent-used-complete 
Less Vibrator-tubes- 
condenser condenser 

HERMETICALLY SEALED 
CHOKES 

10 H. 100 M.A.. 59e 
59 H. 100 M.A. 95c 
3.7 H. 145 M.A.. 59c 
10 H. 20 M.A . 39c 

9.95 
.89 1.95 

2.95 

PP 12A /APS -3 RECTIFIER POWER SUPPLY 
110 VAC -800 to 2400 CPS input. Used to supply many voltages 
for APS 3 equipment. Contains four VR105; Three 5U4G; 2x2; 
6AC7; 6Y6 -G; VR 150; 6X5GT -G, condensers, chokes, 
etc. Parts alone worth more_than $6.95 

NEW CATALOG 
listing many surplus values, write for your 
FREE copy TODAY. 

MIKES -HEADSETS 
HS -23 Hi Imp New 
HS-33 Lo Imp. New 
HS-30 Hi Imp New 

Used 
T -17D Carbon Mike New 
T -24 Hi Imp. Carbon Mike New 
T -30 Throat Mike New 
T-45 (or Navy) Lip Mike . New 
CD-307 Extension Cord for 
Headsets New .59 
RS-38 -Navy hand Mike Carbon ... 2.75 

$2.95 
2.95 
1.50 
.79 

2.75 
1.19 

. 98 

. 98 

All shipments FOB Chicago. 20% Deposit required 
on all orders. Minimum order accepted- $5.00. 
Illinois residents, please add regular sales tax to 
your remittance. 

ARROW SALES, Inc. 
Dept. N 

1712 -14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrison 7 -9374 

MISCELLANEOUS SPECIALS 
ARB Receiver 200 to 9000 Kc... Exc., Used $19.95 
AVT 120 Receiver 2300 to 6500 Kc. . Used 4.95 
SCR 522 Transceiver 100 to 156 MC Used 34.95 
BC 1206 Receiver 200 to 400 KC New 5.95 

Used 3.9$ 
MN 26 C or Y Receiver New 24.95 

Used 17.50 
RA 10 DA Receiver New 24.95 

Used 17.50 
RT 7 -APN -1 Transceiver New 9.95 
APN -1 complete New 34.50 
R- 78-APS 15- Complete with 

Tubes Excellent 34.50 
AM 61 Indicator Amplifier New 9.50 
BC 929 Scope New 17.95 

Used 12.95 
SCR 625 Mine Detector New 39.50 
C 1 Autopilot with Tubes, Etc Used 2.95 
ASB -7 Scope Used 12.95 
BC 461 Veeder Root Meter New .59 
BC 442 Less Condenser Used 1.49 
BC 342 -J -BC- 312 -J- Manual .. 1.00 
SCR 269 G Manual 1.50 
BC 306 Antenna T.U. for BC 375 1-50 
A -27 Phantom Antenna -2000 to 4500 

KC New .95 
APS -13 UHF Antenna -Suitable for 400 MC citizen 

band, ideal for UHF experimenters. With director 
and reflector elements .... Brand New, 2 for 98c, 
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YOU'LL BE 

SOLD ON 
Place these two new 1950 National 

Television receivers side by side with any 
other television receiver. Compare -he large 
(1 2 1/2 ") screen - compare the : hcssis- 
compare the picture quality - comz.are the 
cabinet styling. Because National Television 
is custom assembled - not mass -produced -- 
there just is no comparison! Yet it costs ro more. 

ALL - NEW 
1950 MODELS 

/ ;r.. 
Model TV -12W " 

Striking modern 
mahogany table 
model with 12'1! 
tube and 2 six -inch 
oval speakers. 

$ 269.95 

Model TV -1225 
A 121/2' picture tube 
and a 10" speaker 
in a handsome 
mahogany console. 

$299.95 

Model TV -10W 
Genuine mahogany 

table model with 10 screen 
and 2 six -inch oval 
speakers. 

$229.95 

Model TV -7W 
Unbeatable TV dollar 

value. 7' screen with twin 
speakers. NC enlarging lens 
available, $16.95. 

$129.95 

Model TV -7M 
Metal cabinet version of 

TV -7W. Ideal as "second 
set" for playroom, den or 
bedroom. 

$119.95 

Ils cesssbsr, 19 19 

(1) Latest flyback high voltaEe supply gives clear, bright 
pictures even in fringe areas. (2) Automatic frequency 
control locks picture in place. 13) Exceptionally wide video 
band -width for beautiful clarity of detail. (4) Front -of -panel 
focus control. (5) Coil switcning assures equivalent of 
separate, high -Q tuned circuits for each channel. (6) Auto- 
matic gain control. (7) 3 -stage 37 me IF minimizes picture 
interference caused by other radio services. (8) Double - 
tuned RF bandpass circuits improve selectivity and image 
ratio. (9) Automatic Station Selector and flne tuning control. 

Prices slightly higher west of the Rockies 

NATIONAL COMPANY, Inc. 
M A L D E N , M A S S A C H U S E T T S 
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 i / i 
TELEVISION KITS 
AND INSTRUMENTS 

(All -Glass Picture Tube, giving 
clear, steady picture.) 

KIT COMES SEMI -WIRED and 
ALIGNED 
Can be completed in one day! 

SAVE by installing the set yourself. 

bright, 

WI6RS TV KIT 

.16,. 
Build it 
in 1 Day! 
GIANT 
160 Sq. In. 

PICTURE; 

Has 16" 
PICTURE 

TUBE 

WAY UNDER $200! 
SAVE UP TO 1/2 on the cost of equiva- 
lent picture -size sets. For NEW LOW 
PRICES, see your Transvision Outlet 
listed below. 

Eliminate the Variables in Television Installation with 
the Transvision FIELD STRENGTH METER 

Improves Installations! ! Saves % the work! ! 
Has numerous features and advantages, including -(1) Measures actual picture signal strength 
. .. (2) Permits actual picture signal measurements without the use of a complete television set. 

(3) Antenna orientation can be done exactly 
. . (4) Measures losses or gain of various 
antenna and lead -in combinations . (5) 
Useful for checking receiver re- radiation (local 
oscillator) . (6) 12 CHANNEL SELECTOR 

(7) Amplitudes of interfering signals can 
be checked . (8) Weighs only 5 lbs. . 

(9) Individually calibrated..... (10) Housed 
in attractive metal carrying case ... (11) Initial 
cost of this unit is covered after only 3 or 4 
installations . . . (12) Operates on 110V, 60 
Cycles, AC. 

NEW LOW PRICE 
Model FSM -1, complete with tubes Nef $79.50 

New! Transvision 5t7 OSCILLOSCOPE 
Ideal for Television Servicing ... Costs only $99, yet 
is equal to instruments selling for almost twice as 
much. 
Vertical Amplifier Response to I MC-Sensitivity: .15 RMS Volts /inch. 
SPECIFICATIONS: Hor. Amp. 2 cycles to 500 kc ... Decade Atten- 
uators (Frequency Compensated) . Direct connection to deflection 
plates . . . Z Axis Input . . Calibration Test Signal . Pushpull 
amplifiers on horizontal and vertical ... Three stage amplification 
on both ... Sweep Frequency to 50 kc. 

Vert. Amp. 2 -6SN7; Her. Amp. 2 -65N7, 5BPI, 5Y3, and 2x2; 884 
Sweep Generator. Cased in hammertone grey cabinet, complete with 
booklet on "How to Use an Oscilloscope." GUARANTEED. 

Transvision Model 450A Net $99.00 
TRANSYISION, INC., Dept. RN, New Rochelle, N. Y. Ail Transvision Prices are fair traded: futuget to change 

without notice. Prices 5 % higher west of the MississiDDi. 
le. For FREE 20 -page TY BOOKLET and CATALOG SHEETS, SEE YOUR TRANSVISION OUTLET! 

CALIF: 

DEL: 
FLA: 
ILL: 
MD: 
MASS: 
MICH: 
N. J.: 
N. Y.: 

8572 Santa Monica Blvd., Hollywood 
3471 California St., San Francisco 
4 East 15th St., Wilmington 
42 Southeast Eighth St., Miami 
1002 So. Michigan Ave., Chicago 
1912 No. Charles St., Baltimore 
1306 Boylston St., Boston 
23216 Wilson Ave., Dearborn 
601 Broad St., Newark 
1425 Boscobel Ave., The Bronx 
485 Coney Island Ave., Brooklyn 

167 -01 Hillside Ave., Jamaica 
75 Church St., New York City 
606 Central Park Ave., Yonkers 
622 No. Salina St., Syracuse 

OHIO: 901 Race St., Cincinnati 
2001 Euclid Ave., Cleveland 
53 W. Norwich Ave., Columbus 

PENNA: 235 N. Broad St., Philadelphia 
620 Grant St., Pittsburgh 

TEXAS: 700 Commerce St., Dallas 
CANADA: Hamilton, Ont. 

2 -f 

I 

Service - Dealers: 

WORRIED ABOUT 

COMPETITION ? 

Become the 

TV SALES 

and SERVICE 

CENTER 
IN YOUR COMMUNITY 

Beat competition at a profit. 
Stop being undersold - by 
anybody! 

Here's a real opportunity to MAKE MONEY 
in Television. If you can qualify, you can 

become the Transvision Television Center 
in your community -and BUY TV and 

RADIO PARTS AT JOBBER PRICES. Prac- 

tically no investment required. This offer 
is open only to service -dealers in territories 
where we do not have an authorized dis- 

tributor. 
Contact Transvision Outlets listed, or write 
to New Rochelle, for details on Transvision's 
"TV Center Plan." DO IT TODAYI 

NO FORCED PURCHASES 
NO "TIE -IN" DEALS 

NO CAPITAL PROBLEM 

NO INVENTORY PROBLEM 

Get the FACTS about the amazing Trans- 

vision Dealer Plan. It will give you a big 
stake and big future in television. 

FILL OUT AND MAIL THIS 
COUPON NOW! 

TRANSVISION, INC. 
NEW ROCHELLE, N. Y. 

u 

r' 
Please ship THROUGH YOUR NEAREST 
LOCAL OUTLET: RN -12 

( I 1 

I am enclosing 10% DEPOSIT in the 
amount of $ balance C.O.D.' 
( ) Send details of TV CENTER PLAN. 

1 
Name 

(please print) 

Address 

City Sc State 

1 

1 

1 

1 

a1 
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No Other Resistor Combines All These Essential Characteristics ! 
101,11r- 

Here, at last, is a deposited carbon resistor ideally suited to the needs of electronic engineers, 
experimenters, hams and radio technicians. PRECISTORS combine more desirable characteristics 

than any other type of resistor -and save you money too. 

Made of pure crystalline carbon bonded to selected ceramic cores, PRECISTORS are particularly 
recommended for circuits where carbon compositions are unsuitable and wire -wound 

precisions too expensive. For close tolerance, high stability and economy, 
use PRECISTORS ... in such applications as:- 

VOLTMETER MULTIPLIERS 
PRECISTORS are outstanding replacements in all kinds of test 
equipment. They are thoroughly reliable, yet inexpensive for 
amateurs and experimenters who construct their own special 
testing devices. 

HIGH VOLTAGE BLEEDER APPLICATIONS 
Rated at 6000 volts peak, one or two PRECISTORS will replace 
entire strings of insulated resistors in television high voltage or 
similar bleeder circuits. They are especially well suited as bleeder 
resistors in voltage doubling and tripling circuits. 

HIGH FREQUENCY REQUIREMENTS 
Having considerably better frequency characteristics than insu- 
lated resistors, PRECISTORS may be used to definite advantage 
in high frequency circuits where resistance value is critical. 

ELECTRONIC EQUIPMENT 
PRECISTORS are well suited to electronic equipment subject to 
widely varying temperatures. Uniform temperature character- 
istics assure reliable prediction of resistance under such conditions. 

AUDIO AMPLIFIERS 
PRECISTORS are especially important in high -gain and high - 
quality audio amplifiers. Their inherently low noise level and 
excellent stability make these pure carbon resistors ideal for 
low level input systems and for balanced push -pull circuits. 

VOLTAGE DIVIDERS 
PRECISTORS afford opportunity for an endless variety of low - 
powered, precision voltage dividers in innumerable applications. 

SUBSTITUTES FOR WIRE -WOUND PRECISIONS 
High range PRECISTORS cost but a fraction of the price of high 
range wire -wound precisions, and are available in values which 
are not practicable for wire -wound types. Distributor stocks afford 
a wide selection of values which may be connected in series or 
parcllel to accommodate an exceptionally wide number of 
special values, quickly and at relatively low cost. 

PREOSION PACKAGING SAFEGUARDS PRECISTORS 

IRC PRECISTORS are factory packed in capped plastic tubes 
for complete protection against scratches, jars and surface 
injury. This special precision packaging also safeguards 
PRECISTORS against excessive handling. Characteristics 
are printed on the case, and range, type and tolerance 
are dearly designated on each resistor. 

SEND FOR FREE DATA BULLETIN 

Full information on IRC PRECISTORS is yours for 
the asking- characteristics, ratings, applications. 
Send or your free copy of catalog DC -3 today. 
International Resistance Co., 401 N. Broad St., 
Philadelphia 8, Pa. In Canada: International 
Resistcnce Co., Ltd., Toronto, Licensee. 

INTERNATIONAL RESISTANCE CO. 
(Ahem , -tk Circuit Spa Jvvw- 
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WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 

Throughout the U.S.A. and Canada 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

Paterson, N. 7., U.S. A. 

TELEGRAMS WUX Paterson, N. J. 

CABLE ADDRESS Pyramidusa 
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PERCY L. SPENCER, veteran tube man 
and manager of the Raytheon Power 
Tube Division, was awarded the 
Navy's Distinguished Public Service 
Award, the highest honor the Navy 
can bestow on a civilian, at ceremonies 
held recently in the company's Walt- 
ham, Massachusetts power tube head- 
quarters. 

In making the presentation, Rear 
Admiral Hewett Thebaud cited Mr. 
Spencer for his work in microwave 
magnetron development with special 
reference to the improved methods for 
volume magnetron production. 

Mr. Spencer is now actively engaged 
in the engineering and production of 
the company's line of cathode -ray 
tubes. 

* * 

BRONISLAW ZAPOLSKI, nationally fa- 
mous product designer, has completed 
styling of the new 
1950 radio line be- 
ing offered by Jewel 
Radio Corporation 
of Long Island City, 
N. Y. 

Mr. Zapolski, for 
four years with 
Raymond Lo Loewy 
Associates, is a spe- 
cialist in radio and television design. 
He has, however, styled store interiors 
and exteriors, as well as a variety of 
products ranging from photographic 
equipment to brushes. He recently 
completed a four -month tour of the 
British Isles and France where he ob- 
served product style trends. 

* * * 

DR. E. F. W. ALEXANDERSON, radio and 
television pioneer whose high- frequen- 
cy alternator gave America its start in 
the field of radio communication, was 
recently honored at an anniversary 
observance of the first practical use 
of this invention, the sending of Presi- 
dent Woodrow Wilson's peace terms to 
Germany at the close of the first 
World War. A bronze plaque com- 
memorating the event was unveiled 
on the walls of station WGY in Sche- 
nectady. 

Dr. Alexanderson, now retired but 
still serving as a consultant, holds a 
record of being General Electric Com- 
pany's most prolific living inventor 
with a total of 315 patents, or an aver- 
age of one every seven weeks during 
his 46 years of active service with the 
company. He retired from General 
Electric in January, 1948. 

* * * 

NATIONAL TELEVISION DEALERS ASSN., 
Inc. has just been incorporated under 
the laws of Maryland as an organiza- 
tion "dedicated to promoting the best 
interests of retail television dealers, 

uniting members of the television re- 
tailing industry in all lawful measures 
for its common good, and engaging in 
any or all proper trade association 
activities." 

Membership in the new organization 
is open to individuals, partnerships, or 
corporations engaged in the retailing 
of television equipment at a regularly 
established place or places of business. 

The association maintains offices at 
402 -3 Washington Building, Washing- 
ton 5, D. C. Edwin A. Dempsey is serv- 
ing as executive director of the new 
group. 

* * s 

WESTERN ELECTRIC COMPANY has an- 
nounced its withdrawal from commer- 
cial activities in microphones, loud- 
speakers, and disc reproducing equip- 
ment. 

Uninterrupted service and availabili- 
ty of maintenance parts have been as- 
sured to protect users by an agree- 
ment between Western Electric and 
the Altec Lansing Corporation. 

The continuing specialized needs of 
the Bell Telephone System, combined 
with the growing requirements of the 
armed forces for the development of 
complex electronic equipment were 
cited as among the factors causing the 
company's decision to withdraw from 
the field. 

s s s 

MILTON LANDAU has been appointed 
to the post of director of purchasing 
by the Tele King 
Corp. of New York 
City, makers of the 
Tele King line of 
television receivers. 

Mr. Landau, a 
veteran in radio and 
television fields, has 
been associated with 
the industry for the 
past twenty -seven years. He formerly 
was connected with such companies as 
Hamilton Radio, Charles Freshman 
Co. and a number of other organiza- 
tions. 

He will maintain headquarters at 
the company's New York City offices, 
located at 601 West 26th Street. 

* * I 

NATIONAL ELECTRONIC DISTRIBUTORS 
ASSN. recently held its annual meet- 
ing of the board of directors in Cleve- 
land, Ohio. 

The present slate of officers includ- 
ing Louis W. Hatry, president; Arthur 
C. Stallman, first vice -president; 
Aaron Lippman, treasurer; and Lealis 
L. Hale, secretary was re- elected. A. 
W. Greeson, Jr. was named second 
vice -president to fill the vacancy 
caused by the withdrawal from active 
participation in association affairs by 
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A00 

2 Great 
Mail Centers 

and 7 Store Outlets 
to speed orders 

a&ue#te 
RAD/0 ELECTRO EWS 

* * * * 29 YEARS SERVING & SAVING MONEY AND TIME FOR 500,000 HAPPY CUSTOMERS * * * * 

FREE! GET YOURS I QV C K. 
(IF YOU DELAY THERE MAY BE NONE LEFT_ SO MAIL COUPON NOW!) 
SUPERB CHASSIS BRINGS WIDE ACCLAIM NEW 1950 CATALOG GOING FAST 

COMPLETE AM -FM RADIO 

Static -Free FM 

8 Tube Superhet 

10 Inch Speaker 

ONLY $47. with 
Tubes 

Here's e powerful, deluxe FM-AM chassis that brings in regular broad- cast programs plue brilliant, staticlees FM - a two-band receiver for the : price of onel This complete unit includes a built -in power supply, 10 speaker and loop antenna for AM reception...ready for installation in a suitable cabinet. Highly selective and sensitive circuit covers 550-1600 KC and 88-108 MC bands. Connection is provided for an ex- ternal FM antenna, and an input jack for record player attachment. Hen 3- position tone control. Tubes: 12AT7, 6BE6, (2) 6BA6, 6AQ5, 6AT6, 6AL5, 6X4 rectifier for 110v. 50/60 cycles AC. 
1N820R -With Tubes...Shipping Weight 20 lbs 47.50 

HI -FI MADE EASY FM -TV SWEEP GENERATOR 

with SPEAKER COMBINATION 

WOOFER -TWEETER $20.36 
(Available Separately) 

12 "WOOFER 
PM dynamic with 
1. voice coil; 6- 
8 ohms imped- 
ance. 6.8 oz Al- 
nico magnet. Ca- pacity 14 -18 
watts. 

99N710R ..... 5.95 
TWEETER 

High Freq. Adaptor 
Response over 15,000 cycles. 
Impedance (units 
in series) 6 -8 
ohms. Power rat- 
ing 8 Watts. Sup- 
plied with mount - screen for 126 
speaker. No filter 

network or additional space re- quired. 

22N19384R -Wt. 3 lbs 14.41 
DUAL SPEED ADAPTOR 

Adapts 
your stand- 
ard 78 RPM rtecord 
player for 
the new 45 
and 33 1/3 
RPM recorda. Kit includes speed 
reducing table, special pickup assembly and pickup. 

34N22610R -Wt. 5 lbs 11.95 

Complete FM -TV frequency cov- erage from 2 -227 MC on 3 bands. Sweep width 500 KC to 10 MC. Dial calibrated directly in fre- quency. Maximum output 500,000 
microvolts. Built -in power line filter. Generator output can be used either FM or pure RF. 105- 
125 volts, 50/60 cycles AC. Steel 
cabinet finished in gray wrinkle 
enamel. Stpg. Wt. 16 lbs. 
25N21736R 34.95 

ELECTROLYTIC 

CONDENSER SPECIALS 

Prong Mounting Can T y p e 
Each 25¢ 10 for $2.25 

Stock No. Capocity Mfd. Voltage 

99N3482R 30-50/20/100 150/50i10 
99N3494R 10-10/10/20 450,'350!25 
99N3491R 30-30-15/30 450/50 
99N3469R 30/20/20 350/300/250 
99N3441R 30-50/100 150;'25 

SHOP IN PERSON AT LAFAYETTE OUTLETS 
NEW YORK: 100 Sixth Avenue & 542 E. Fordham Rd.(Bronx) 
CHICAGO:901 W. Jackson Blvd. NEWARK: 24 Central Ave. 
BOSTON: 110 Federal St. ATLANTA: 265 Peachtree St. 

December, 1919 

164 PAGE BOOK 
Brimful of Best Buys in 

TELEVISION 

AM & FM RADIOS 
J HI -FI SYSTEMS 
J PA EQUIPMENT 
if ELECTRON TUBES 
J RADIO PARTS 
V HAM EQUIPMENT 

PHONOGRAPHS 

J APPLIANCES 
J TEST EQUIPMENT 

XMAS GIFT IDEAS 
Plus 

A BIG 16 PAGE 
BARGAIN SECTION 

Every mail brings us hun- 
dreds of new requests for 
this latest and greatest 
Lafayette Catalog - bulging 
with the biggest bargains 
we've EVER offered in over 
29 years of leadership in 
the radio industry. it's 
practically a free encyclo- 
pedia of everything new in 

the vast electronic field. 
Mail coupon for yours NOW - also start saving money 
at once by using the coupon 
to order items on this page. 
Remember, Lafayette's fa. 
mous 30 -day money -back 
guarantee insures your satis- 
faction! Get your FREE copy 
before this edition is ex. 
exhausted. 

TYPICAL CATALOG BARGAIN HAS MANY USES 
5 TUBE HIGH GAIN PRE -AMPLIFIER 

5 -tube, four stage preamp. In- ONLY put suitable for high impedance 
low output pickups and high im- pedance mikes. Has single cir- $Q cuit mike jack, volume and tone 95 
control and replaceable fuse. Shipping Weight: 10 lbs. 
99N9604R -Les Tubes...8.95 

1 

1 

NAME 

ADDRESS 

LCITY 

LAFAYETTE RADIO, Dept. RL -9 
901 W. Jackson Blvd., Chicago T 
100 Sixth Avenue, New York 13 

Check here for FREE Catalog (Please don't check if 
you already have your catalog.) 1 

Please fill attached order. I enclose E in post- I al note, money order or check. (Include estimated 1 shipping charges based on weight and zone. Overpay- I 
meats promptly refunded). 

1 

1 

J 
ZONE.. -STATE 
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1 

TERRIFIC VALUES IN FACTORY-FRESH, READY-TO-PLAY 

TELEVISION CHASSIS 
NOT KITS ... but completely wired custom -built SETS 

RCA Licensed Circuits 

High gain audio amplifiers 

Improved daylight viewing 

Long range fringe reception 

Automatic picture stabilizer 
13 channel tuning 

Factory- engineered, aligned, 
tested and Standard R.M.A. 
GUARANTEE 

The same receivers used in 

combinations retailing as high 
as $795. 

FOR 16" TV TUBE 
OPERATION 

(21 tubes) 

C-4 

less $13750 
plus $1.80 Fed. Tax 

FAMOUS CUSTOM C-3 

JUST PLUG IN 
... AND IT WORKS! 

H-22"; L-181/2"; W-19" 

-WIRED 630 CHASSIS 
FOR 121/2" TV TUBE 

OPERATION 
(29 tubes) 

$ 155.75 plus 
$2.25 

Fed. Tax 
less 

CRT 

FOR 15" & 16" TV TUBE 
OPERATION 

(30 tubes) 

less 
CRT X165 75 . plus $2.25 

Fed. Tax 

With highly -sensitive no drift AM & FM Tuner $31.50 ea. additional plus $1.80 Fed. Tax 

BRAND NEW TV TUBES AT LOWEST PRICES 
10" CRT...$19.50 121/2"CRT..$26.00 16" CRT ..$ 46.50 
12" CRT... 20.00 15" CRT.. 45.50 20" CRT... 189.34 

i 

AUTOMATIC RECORD CHANGERS 
Webster 256 -1 Dual Speed 78 & 33 RPM.... $28.44 incl. tax. 
Webster 356 -1 Three -Speed 78, 45 & 33i3 RPM. 29.70 incl. tax. 

High and Low Frequency All- Channel Antenna from $6.71 to $4.71 

WHY PAY MORE ELSEWHERE? 

Write Dept. M for our literature and prices -and COMPARE! 

Phone and mail orders filled on receipt of certified check or 
money order for $25 as deposit . . . balance C.O.D., F.O.B., N. Y. 

For free demonstrations, visit our showroom. 

The House of Bargains 
CHELSEA TELEVISION CENTER, INC. 

187 Seventh Ave., New York 11, N. Y. Chelsea 3- 4425 -6 -7 
Prices subject to change without notice. 
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Carl C. Brown. Mr. Brown's with- 
drawal was occasioned by ill health. 

The principal subject discussed by 
the board was the NEDA Convention 
and Exhibition to be held August 27 
through September, 1, 1950, in Cleve- 
land. Leslie C. Rucker chairman of 
the convention committee, described 
the lecture series and other educa- 
tional programs to be presented to the 
convention. He also emphasized the 
fact that the convention programs and 
exhibits would be open to all distribu- 
tors, non -NEDA members as well as 
members of the association. 

President Hatry appointed several 
new committees to serve during the 
1949 -50 term. 

* * * 

JOSEPH F. BOZZELLI has been named 
assistant sales manager for the L. S. 
Brach Manufactur- 
ing Corporation of 
Newark, N. J. 

In his new post 
Mr. Bozzelli will 
supervise and direct 
new television an- 
tenna promotion for 
the company. He is 
a member of the 
IRE and has been associated with the 
electronics field for the last ten years. 

He joined the Brach organization 
recently after serving as sales engi- 
neer with the JFD Manufacturing 
Company of Brooklyn. Prior to this 
time, he served as sales production 
manager with the Fred Goat Co. in 
Brooklyn. 

Mr. Bozzelli's appointment coincides 
with a new television antenna and 
accessory program being launched by 
the company. 

* * * 

AIRCRAFT RADIO INDUSTRIES CO. of 
New Haven has opened a New York 
City office at 274 Madison Ave., Suite 
1205. E. R. Jacobson is in charge. . . 

EMERSON RADIO AND PHONOGRAPH 
CORPORATION has announced the be- 
ginning of manufacturing operations 
in Montreal, Canada. Both television 
and radio receivers are being pro- 
duced.... PHILCO CORPORATION has 
started production of television receiv- 
ers in its new million dollar plant in 
Sandusky, Ohio. The new plant will 
raise Philco capacity to 18,000 video 
receivers a week. . . . JFD MANUFAC- 
TURING CO., INC., has moved its en- 
tire organization into the company's 
new plant located at 6101 -6123 16th 
Avenue in Brooklyn. . . . ALLEN B. DU 

MONT LABORATORIES, INC., has moved 
the executive offices of the receiver 
sales division to its recently- dedicated 
East Paterson, New Jersey, plant. 
The move affects the company's na- 
tional receiver sales, advertising, and 
order administration departments... . 

RAYTHEON MANUFACTURING COM- 
PANY has transferred the merchan- 
dising of its mobile radiophones from 
its Belmont Radio Division, Chicago, 
to the main plant at Waltham. The 
operation will be under the direction 
of Ray C. Ellis. . . . SUNSET APPLI- 

(Continued on page 110) 
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YOU BUILD 'EM 

IN ONE EVENING 

eu 

LABORATORY 

50 t tvaw PRECISION 
EIL7/J 

SENSATIONAL NEW 
ICO Model 360 -K TV -FM SWEEP 
SIGNAL GENERATOR 
Crystal marker oscillator with variable ampli- 

tude. Covers all TV and FM alignment frequen- 
cies between 500 kc. and 228 mc. Sweep - 
width variable from 0 -30 mc, with mechanical 
inductive sweep. Extremely wide sweepwidth 
allows gain comparison of adjacent RF TV 
Channels. Provides for injection of external 
signal generator marker. Phasing control included. Large, 
easy -to -read dial is directly calibrated in frequencies. Comes 
complete with all tubes (including new, high- frequency miniature 
types): 6X5GT, 12AU7, two 6C4's. Crystal not included. 
1 O "x 8 "x 6 s /4". 

FACTORY -WIRED AND TESTED $39.95 
Model 360. Ready to use Sweep Signal Generator. 77 

See it at your local jobber! 

INSTRUMENTS 

& KITS 

NEW! MODEL 320 -K 
SIGNAL GENERATOR 

For FM, AM alignment 
and to provide TV marker 
frequencies. Highly sta- 
ble Hartley oscillator has 
range of 150 kc to 102 
mc with fundamentals to 

34 mc. Colpitts audio oscillator sup- plies pure 400 cycle sine wave volt- 
age for modulation. Audio oscillator 
voltage can be used for testing dis- tortion in audio equipment, bridge 
measurements, etc. Complete with 
tubes. 

FACTORY -WIRED AND TESTED 95 $29. Model 320. Ready to use 7 J 

Model 400-1( 
Quality throughout! 
Laboratory precision 
scope, for FM, AM. & 
TV servicing. Deflection sensitivity: 
.65 volts per inch full gain. Linear 

(( 

sweep with 884 gas 
15 de-30.Hori- 

zontal sweep circuit, 

y1i 

cycles. Frequency response of hori- 

zontal and vertical amps is from 50 

to 50,000 hr z. Provision ex- 

ternal synchronization, test voltage, 
intensity modulation. Complete A4 

5Y3's. 884 and "< 4 
with 2 

tube. 
2- 

m a1 CR tube. Graph screen for 

50 -60 cycles. 911 controls on 
Operates peak to peak voltages. 

Operates on to 130 volts AC, panel. Size 8t /2"x 
front of high. 

Ship. 
etched, rub-Proof p easy-to- 

follow Pictorial and pS Schematic bdiagramsitare 
all EICO its, 

FACTORY -BUILT OSCILLOSCOPE $69.95 
Model 400. The same high -quality, life -long instrument. 

but fully wired, assembled, and tested ........ 

DELUXE SIGNAL 
GENERATOR 

MODEL 315 
Completely wired, ready -to- 

use Signal Generator with 1% 
accuracy! A wonderful instru- 
ment with dozens of expensive 
features. Frequency range: 75 
kc to 150 mc. Has microcycle 
band -spread vernier tuning for 
FM, AM, and TV. Voltage reg- 
ulator. Write for $59.95 full details. e 

VERSATILE MULTI - 
SIGNAL TRACER 

Model 145 -K. Versatile, high 
gain - high frequency instru- 
ment. Self- contained test speak- 
er permits audible signal tracing 
of RF, IF, FM, audio, and video 

circuits. Has provision for visual tracing with 
VTVM. Response is well over 200 mc 3 -color 11/- hammertone panel. 110 -125 V. AC. Size: 10 "x8 "x 

Comes complete with tubes and diode probe in kit 
f ... 
FACTORY -WIRED AND TESTED $28.95 Model 145. Ready to operate 

HIGH- PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 

Tops in worrk bench L{ {/ 
ver ranges 
versatility. 15 differ - ges. AC and DC ranges: 0 5/10/ 100/500/1000 volts. Electronic ohmmeter ranges from .2 ohms to 1000 megohms in 5 steps. New features include Zero Center for TV discriminator alignment. DC input impedance is 26 megohms. Exceptionally accurate, big 4 i, " meter 

b triode balancedbridge ucircuituas- sures stable guaranteed performance. Sturdy portable steel 
case with etched, rubproof panel. 110 -130 V. AC 50 -60 
cycle. Size: 97I s" x 6" x 5". 
Model 221. FACTORY -WIRED AND TESTED 
Moved, Same, but completely wired, cali- Q and tested $49.95 

SEE THEM -TRY THEM - 
AT YOUR LOCAL JOBBER! 
EICO Instruments and Kits 
are on display at your local 
jobber -the nationally ad- 
vertised kits which you 
can see and use before you 
buy. You take no chances 
with EICO! 

Prices Higher 
on West Coast 

EASY -TO- FOLLOW SCHEMATIC & 
PICTORIAL DIAGRAMS 

Come complete with every RICO In- strument Kit. Each kit fully guaran- 
teed to operate perfectly when as- 
sembled according to our simple in- 
structions! 
EXCLUSIVE LIFE -TIME REPAIR 
SERVICE: For a nominal charge, we 
will repair and service your EICO in- strument, regardless of its age! 

ELECTRONIC INSTRUMENT CO., INC. 
276 New ort Street, Brook! n 12, N. Y. 

December, 1949 29 
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RADIO HAM SHACK Int. 
189 GREENWICH STREET . NEW YORK, N. Y. 

EQUIPMENT SALE 
New Used 

BC -733D Receiver $8.95 $3.95 
R.89 /ARN5 Receiver 8.95 3.95 
APN1 Transceiver 9.95 4.95 
SCR -518 Altimeter, complete 29.50 

Sigma Sens. Relay SPDT $1.69 
200W Power Supply Kit 16.95 
Tuning Unit TU -25 1.95 

3' Scope Shield 1.49 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
1B21 5 2.87 3EP1..... S 2.69 
1 B22 3.95 3E29 8.97 
11323 8.95 3FP7..... 1.75 
11324 4.69 3GP1.... 6.75 
1B26 4.57 4- 65A.... 14 49 
1B27 8.95 4-125A. 27.45 
1829 3.49 4- 250A... 37.45 
1 B32 2.95 4AP10.... 4.75 
1636 4.59 4B24 3.95 
1133s 36.50 4035 19.50 
1D21..... 5.75 4E27 12.75 
1 N'21 ... .95 4J32 97.50 
1N21B... 1.65 5AP1 1.95 
1N23..... .79 5AP4 1.95 
1N23A... .79 5BP1 1.89 
1N2313.., 1.95 5BP4 2.69 
1N34..... .79 5CP1 1.69 
1 P24 .79 5CP7..... 9.95 
1S21 3.95 51321..... 34.95 
2AP1 3.69 5FP7..... 1.35 
"('21 .27 5GP1 . 5.95 
2C22 .09 5JP1.... 49.50 
2026 .19 
2C34 .27 5JP4 49.50 
2040 
2043 

6.59 
19.95 

5229 
49.50 

2044 9.95 5LP1..... 13.95 
2046 8.95 5NP1 .... 2.89 
2051 8.25 6AS6..... 4.95 
2D21 1.17 6021 19.69 
2E22 1.29 6F4 5.59 
2E26 3.49 624 5.95 
2J21A.... 10.95 7BP7 4.65 
2.122 7.95 9JP1 6.95 
2226 7.95 10BP4.... 22.50 
2J27 13.95 10Y. .49 
2J30 49.50 12DP7... 12.50 
2J31 9.75 12GP7... 13.95 
2.132 12.95 12HP7... 13.95 
t',133 19.95 15E 1.29 
2J:34 19.95 15R..... .65 
2J:37 12.95 23D4..... .39 
2138 12.95 24G..... .37 
2139 29.50 30 Spec... .17 
214 49 50 45 Spec... .26 
2146 89.50 75TL..... 3.69 
2148 39.50 10011..... 1.85 
2149 22.50 100TH... 11.50 
2150 39.50 10OTS.... 2.25 
2151 89.50 204A 57.50 
2153 
2J54B... 

14.95 
39.50 

205B 
211 

1.775 

2.161 37.50 215A .65 
2162 37.50 2170 9.95 
2K25.... 23.95 218 47.50 
2K28.... 14.95 221A 1.95 
'API.... 4.85 225 8.70 
132'2 2.69 227A 

3624 1.59 231D..... 1.25 
3B25 4.87 249B 2.49 
31326 1.79 249C 1.79 
31327 3.85 25011 7.45 
;BPI 2.95 250TH... 18.95 
3C23 2.47 250TL.... 18.75 
('24 .37 274E 1.05 

3C30 .34 294A 4.57 
C31 3.95 304TH... 3.75 
C'45 12.95 304TL.... 1.39 

1.49 305A 24.95 
D21A.. 1.95 307A 3.75 
DPI..... 5.95 316A .54 

327A $ 2.75 
338 
35ÓAA 
350B 
353A 
353B 
362A 
308A8 
371B 
388A 
393A 
394A 
417A 
434A 
446A 
450TH. . 

450TL 
527 
559 

3.95 
2.95 
1.89 
2.95 
7.95 
1.95 
3.95 
.69 

2.69 
3.69 
3.69 
9.95 
2.95 
1.25 

17.95 
37.50 
6.75 

98 
575A 12.69 
631P1 3.75 
700A /B /C/D 

19.95 
701A 2.95 
702A 2.75 
703A 3.95 
705A 1.10 
706B 18.95 
706CY 18.75 
706FY 47.50 
707B 14.95 
708A 

1. 
714ÁY 4.95 
75B 6.95 
715C 22.50 
717 .59 
721A 2.69 
723Á/B 7.75 
724A/B 2.95 

726A 13.95 
730A 9.95 
750TL 45.00 
800 1.75 
801A .29 
802 

804 
805 
807 
808 
809 
810 
811 
812 

81211 3 
814 
815 
816 
826 
829B 
830B 
832A 
833A 
834 
836A 

838 
841 

4.25 
3.49 
8.95 
3.69 
1.10 
1.39 
2.75 
7.95 
2.10 
2.55 
6.90 
6.85 
2.49 
1.35 
.97 

7.45 
3.49 
4.89 

34.45 
5.75 
.97 

1.69 
2.45 
.35 

OIL CONDENSERS 

ALL RATINGS DC 

.25 mid 600v S .37 1 mfd 2000v 51.07 

.5 mfd 600v .37 2 mfd 2000v 1.47 
1 red 600v .37 4 mfd 2000v 3.77 
2 mfd 600v .37 8 mfd 2000v 3.97 

2x2 mfd 600v .77 15 mfd 2000v 4.95 
4 mid 600v .57 .1 mtd 2500v 1.45 
6 mid 600v .97 .25 mfd 2500v 1.77 
8 mid 600v 1.07 .5 mfd 2500v 1.98 

10 mfd 600v 1.27 .05 mtd 3000v 1.75 
.25 mfd 1000v .47 .25 mtd 3000v 2.65 
.5 mfd 1000v .57 .5 mid 3000v 2.75 

1 mfd 1000v .67 1 mid 3000v 2.98 
2 mid 1000v .77 2 mid 3000v 3.47 
4 mfd 1000v 1.37 4 mfd 3000v 4.45 
8 mid 1000v 1.97 12 mid 3000v 6.97 

10 mtd 1000v 2.07 1 mfd 4000v 4.25 
15 mtd 1000v 2.47 2 mfd 4000v 4.85 
20 mid 1000v 3.27 3 mtd 4000v 5.45 
.5 mfd 1500v .77 1 mid 5000v 4.98 

1 mfd 1500v .97 4 mid 5000v 5.45 
2 mfd 1500v 1.17 .1 mfd 7000v 2.97 
4 mid 1500v 1.77 1 mfd 7000v 5.97 

24 mfd 1500v 5.47 .01 mfd 7500v 2.45 
.1 mid 2000v 1.07 .02 mfd 7500v 2.75 
.25 mid 2000v 1.17 .03 mfd 7500v 2.97 
.5 mtd 2000v 1.27 

.02 m 0 td 12000v 9.97 

HIGH CAPACITY CONDENSERS 
ALL RATINGS DC 

2x3500 mfd 25v 53.47 200 mfd 35v S .57 
2500 mfd 3v .35 
3000 mid 25v 2.45 
2x1250 mfd 10v 1.27 
1000 mtd 15v .98 

mfd 50V 
4000 mid 18v 1.95 
4000 mfd 30v 3.25 
2350 mid 24v 2.25 

10000 mfd 25v 4.57 

843. ....$ 
845 
851 
860 
861 
864 

866A 
8662R 
869B 
872A 
874 
876 
878 

885 
902P1 
905 
908 
923 
930 
931A 
953B 
954 
955 

6 
957 
958A 
959 
991 
1603 
1611 
1613 
1614 
1616 
1619 
1624 
1625 
1626 
1629 
1630 
1631 
1632 
1633 
1636 
1638 
1641 

642 
1665 
1851 
960 

2651 
7193 
8005 
8011 
8012 
8013A 
8014A 
8016 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
C5B 
C6A 
C6J 

.29 
4.10 

12.95 
5.95 
9.55 
.39 

1.98 
1.05 
.98 

27.95 
1.39 
.39 
.29 

1.98 
1.39 
1.39 
3.69 
2.95 
4.95 
.79 
.85 

2.69 
19.95 

.37 

.39 

.24 

.24 

.37 

.24 
2.85 
.97 
.49 

1.39 
.75 
.17 

1.10 
.37 
.27 
.24 
.98 

1.45 
.69 
.79 

3.69 
.79 

.27 
1.10 

.89 

.43 
19 

4.75 
2.25 
1.39 
1.39 

22.50 
1.15 
1.29 
4.95 

.37 

.29 
33 

.37 
1.95 
.24 

6.95 
7.95 
3.95 

C100D...5 1.95 
CK507AX 1.95 
CK1005.. .09 
CK1006.. .65 
CK1090.. 2.95 
EF50.. . . .39 
F123A. .. 12.75 
F125A... 14.95 
F127A.... 16.50 
F128A.... 75.00 
F606.... 22.50 
F660 125.00 
F862A 450.00 
FG17 2.85 
FG27A. 8.95 
FG81A 3.85 
FG95. . . 17.95 
FG105 9.75 
FG172 13.95 
FT210 13.95 
GL146. 9.95 
GL451 1.29 
GL562 85.00 
GL697. 69.50 
HY115. .75 
HY615. .25 
HYE1148. .37 
1(04 49.50 
KU610 9.75 
ML100 49.50 
ML101 79.50 
ML501 69.50 
ML502 89.50 
REL21 2.95 
REL36 .59 
R1C21 1.59 
RK23 4.85 
RK25 3.65 
RK33 .27 
11K34 .27 
RK59 1.95 
RK63 18.95 
11K65 24.95 
RK72 .69 
11K73 .79 
11X21 3.19 
RX120 8.95 
S836 .89 
TZ40 2.95 
V701) 6.95 
VR65A .98 
VR75 .89 
VR78 .29 
V1190 .65 
V11105 .79 
VR150 .55 
VT127A 2.19 
VT158 14.95 
VUT11 .59 
WL468 6.95 
WL530 14.95 
WL531 7.95 
WL532 1.98 
WL538 2.25 
WL578 1.29 
WL616 87.50 
WL619 19.95 
0A2 1.57 
OA4G .95 
OB2 1.75 
OZ4 .57 

OlA 
1A3 
1M 
1A4P 
1A5GT 
1A8 
1A7GT 
lABS 
IB4 
1B5/25S 

1C6GT 
1C7G 

1D7GP 
1D8GT.. . 

1F5G 
1G4GT 
1G6GT 
1114G 
1H5GT 
1H6GT 
1 6GT. . 

1LA4 
1I.A6 
1LB4 

1LC6 
1LD5 
1LE3 
1LG5 
1LH4 
1LN5 
1N5GT 
1P5GT 
1Q5GT 
1114 
1115 

155 
1T4 
1T5GT 
1U4 
1V 
2A3 
2A4G 
2A5 
2A6 
2A7 
2V3G 
2X2 
2X2A 34 
3Á5 
3B7 
3D6 
3Q4 
3Q5GT 
394 
5R4GY 
5T4 
5U4G 
5V4G 
5W4 
5X4G 

5Y4GT 
. 

5Z3 
5Z4 

S .25 
.44 

1.09 
.97 
.49 
.79 
.67 
.49 

1.19 
.89 

89 
.89 

89 
.95 

.75 

.69 

.69 

.69 

.54 

.87 

.89 

.79 

.89 

.89 

.57 

.79 

.89 

.89 

.65 

.67 

.59 

.67 

.67 

.69 

57 
.57 
.79 
.59 
.69 

1.07 
.69 
.79 
.89 
.99 
.39 
.69 

.99 

.35 
5 

.59 

.67 

.67 
1.10 
.89 
.57 
.89 
79 

.59 

.49 

.49 

.79 

TRANSFORMERS-1 15 V. 60 Cy. 

HI-VOLTAGE INSULATION 
6350v 5 .025 arms $12.95 
2500v @ 4 ma; 6.3v @ IA; 2Iiv @ 2A 5.97 
2500v @ 15 ma... 54.29 2100v @ 10 ma 3.97 
1700v @ 4 ma 6.3v @ IA: 230' @ 2A 4.98 
1600v @ 4 ma 700v CT @ 150 ma: 6.3v @ 9A 

4.47 1500v @ 7 ma 2.5v @ 1.75A 
525-0-525v @ 60 ma; 925v 5 10 ma; 2x5v @ 3A; 

6.3x @ 3.6A; 6.3v @ 2A; 6.3v @ lA 
4.95 500-0-500v @ 175 ma 

500-0-500v @ 25 ma; 262-0-262v @ 55 ma; 6.3v 
4.45 

@ lA;2x5v @ 2A 
425-0-425v @ 75 ma; 5v @ 3A; 6.3v @ 1.5A 3.98 
400-315-0-100-315v @ 200 ma; 2.5v @ 2A; 5v 

5.95 @ 3A; 2x6.3v @ 9A 
3850-385-550v @ 200 ma; 2.5v @ 2A; 5v @ 

3A; 3x6.3v @ 6A-prl 110/220 6.27 
385-0-385v @ 70 ma; 2.5v @ 10A; 5v @ 6A; 5v 

4.95 3A 
340-0-340v @ 300 ma; 1540v @ 5 ma 4.95 
600v 12v @ 3 100 ma: 5v @ 2A; 12>.4v @ 2A; 

3.37 
300-0-300 ;A@ 65 ma; 2x5v @ 2A; 6.3v @ 2A; 

3.47 6.3v 
255-0-255v @ 240 ma; 325-0.325v @ 12 ma 4.98 
120-0-120v @ 50 ma 
80-0-80v @ 225 ma; 5v @ 2A; 5v @ 4 ma 3.49 
36v @ 15A 59.95 24v @ 10A 4.47 
18v @ 15A 8.95 13.5v CT @ 3.25A 2.47 
12.6v CT @ 10A; 11v CT @ 6.5A . 6.95 
12v CT @ 10A; 2x9v CT @ 10A 6 95 3x10.3v CT @ 7A 
8v CT @ lA .97 
6.3v @ 2134A; 6.3v @ 2A; 2%v @ 2A 4.45 
6.3v @ 12A; 6.3v @ 2A; 115v @ .1 amps 

Z.47 6.3v @ 10A; 6.3v @ .6A. 
6.3v CT @ 3.5A: 2x2.5v @ 3A 2.97 
6.5v @ 8A; 6.5v @ 5A; 5v @ 3A; 2.5v @ 1.75A 4.45 
6.3v @ lA; 2.5v @ 2A $2.25 6.3v @ 1A .77 

5v @ 3Á 2.5v @ A... 2.97 
.6v 

.5 @ lOAarms.. .. 3.97 

6A6 $ .89 
6A7 .69 
6A8 .79 
6AB7 .79 

.77 
6AF6G... .79 
6AG5 .77 
6AG7 .98 
6AH6 1.29 

6A15 .85 
fiAK6 .79 
6AL5 65 
6AQ5 .59 
6AQ6 .59 
fiAT6 .47 
FAU6 .59 
rAV6 .47 
6B4G .89 
6B6G .79 
6B7 .89 
6B8G .89 
6BA6 .55 
6BE6 .57 
6BF6 .57 

6BH6 G. 
. . 

1 57 
fiBJ6 .59 
604 

05 .47 
f C6 .57 
608G .69 

6D8G .87 
6E5 .69 
6F5 7 
6F6 5 
6F7 .Á5 

6G6G...., .69 
6116 

49 
6J6 .77 
627 .67 
6K6GT... .45 
6K7 .49 
6K8 79 
6L5 .89 
6L6 1.17 
fiL6GA... .87 

6N7 .79 

6117 .79 
697 .89 
fiRA7 .44 
6507 .59 
6SD7GT .69 

68F7 .59 

68317 
.59 

6527 .57 
6SK7GT .55 
6SL7GT .65 
6SN6GT .97 
6SN7GT .65 
65Q7 .45 
6SR7GT .57 

6T7G .98 

6U5 S .65 
6U7G .55 
6V6 .97 
6V6GT .63 
6X4 .59 

.49 fi6G T .67 
6Z7G 1.15 
6ZY5G. . . .69 
7A4/XXL .59 
7A6 .67 
7A7 .57 
7AG7 .72 
7B4 .57 
7B6 

.59 
704 .37 
705 .57 
707 .59 75 67 
7EE6 .59 
7E7 .69 
7F7 .69 
7117 .64 
71.7 .69 
7N7 .67 77 
711.7 69 
7W7 .89 
7X7 89 
7Y4 .57 
7Z4 .57 
12A 57 
12A6 .19 
12A7 .98 
12ASGT .59 
12AH7GT .851 
12AT6 .45 
12AU6 .67! 
12AU7 .79 
12BA6 .57 
12BE6 .49 
1208 .49 
12F5GT .58 
12116 .27 
1215 .27 
121(7 .°4 
12K8 . 
I2Q7 .49 

12907 .57 
125E7 57 
12SG7 .57 
12S117 .35 
12917 .49 

1291_1C7 
7 

. . . 

.57 

.59 
125247 .52 
125Q7 .49 
125117 .49 
l'2Z3 .79 
14A4 .79 
147 
14B6 .67 
14F7 .69 
14F8 8 
14117 .65 

14Q7 .57 
14117 .67 
15 .89 

19 S .98 
24A .67 
25L6 .53 
25Z5 49 
25Z6 .49 
26 .57 
27 .47 
28D7 .35 
30 .57 
31 .89 
32 .97 
32L7GT .97 
33 .69 
34 .69 
35/51 .57 
35A5 .67 
35B5 .65 
3505 .65 
35L6 .54 
35W4 .39 
35Y4 .49 
35Z3 .57 
35Z4 .44 
35Z5 .39 
37 .35 
38 .29 
39/44 .27 
41 .52 
42 .49 
43 .49 
45 .52 
45Z3 .57 
45Z5 .49 
46 .69 
47 .69 
50A5 .69 
50B5 .55 
50L6 .52 
50Y6 .57 
53 .87 
56 .45 
57 .38 
58 .49 
59 .89 
70L7 1.17 
71A, .67 
75 .53 
76 .39 
77 .43 
78 .45 
80 .39 
81 1.29 
82 .87 
83 .72 
83V .89 
84/6Z4 .63 
85 .69 
89Y .39 
117L7/M7 1.29 
117N7 1.37 
117P7 1.27 
11723 .57 
117Z6 .65 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT 
up to 18v AC 
up to 18vAC 
up to 18v AC 
up to 18vAC 
up to 18vAC 
up to 18vAC 
up to 36v AC 
up to 36v AC 
up to 36v AC 
up to 38v AC 
up to 115v AC 
up to 115v AC 
up to 115v AC 
to115vAC 

OUTPUT 
up to 12v DC M Amp. 
up to 12v DC 1 Amp. 
up to 12v DC 5 Amp. 
up to 12v DC 10 Amp. 
up to 12v DC 15 Amp. 
up to 12v DC 30 Amp. 
up to 28v DC 1 Amp. 
up to 28v DC 5 Amp. 
up to 28v DC 10 Amp. 
up to 28v DC 15 Amp. 
up to 100v DC .25 Amp. 
up to 100v DC .6 Amp. 
up to 100v DC 5 Amp. 
up to 100v DC 3 Amp. 

$1.47 
1.97 
5.27 
8.97 
11.57 
22.57 
3.47 
8.57 
14.57 
22.27 
2.57 
5.27 
22.57 
17.97 

FILTER CHOKES 
HI- VOLTAGE INSULATION 

10 hy @ 400 ma..5 5.97 
15 by @ 70 ma.. 1.17 
12 by @ 150 ma . 3.47 
30 hy @ 60 ma.. 1.37 

1 by @ 800 ma.. $14.97 
10 by @ 250 ma.. 2.47 
10 by @ 200 ma.. 1.98 
0/20 hy @ 85 ma 1.57 

.05 by @ 15 amps. 

.1 by @ 5 amps... 
4 by @ 600 ma... 
200 by @ 10 ma.. 
600 by @ 1 ma.. 
325 by @ 3 ma.. 
3.5 hy @ 400 ma.. 
6 by @ 400 ma.. 

7.97 
6.97 
5.97 
3.47 
3.17 
3.47 
6.75 
6.97 

15 hy @ 125 ma.. 1.47 
15 by @ 100 ma.. 1.37 
3 by @ 50 ma.... .27 
30 by dual @ 30 ma 1.47 
3/30 hy @ 250 ma 3.47 
/2 hy @ 175 ma.. 1.49 
14 by @ 40 ma.. 6.75 
60 by @ 50 ma.. 6.97 

PHONE DIGBY 9 -0347 
PRICES SUBJECT TO 

CHANGE WITHOUT NOTICE 
All Merchandise Guaranteed 

F. 0.B. New York City. Minimum 
Order $5.00 

20% Deposit Required 
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Put This Proved Money -Making Service Data library to Work 

... in your shop Se 
NOW YOU CAN OWN 

PHOTOFACT 

this Amazing 
EASY -PAY WAY! 

Pay as you Profit 
Earn with it Now 

mn CARRYING 
CHARGES 

NO INTEREST 

Gam, *°" 
,5rord 

Ccerage: 
1e0% Service Receivers, 

MA, FM' 
IV Receivers, 

Tuners, 

Record Chang Radios 
Amplifiers, Ham 

NOW -you can afford to own the Service Data Library that is earning 
extra profits every day for more than 25,000 successful Service Tech- 
nicians! NOW -for the first time -the famous PHOTOFACT Library can 
be yours with this new "Pay -as- You -Profit,' Plan! Here's all you have 
to do: See your parts jobber. Order 4 or more PHOTOFACT Volumes. 
Pay only $18.39 down. You get your Library immediately. You use it 
now. It earns for you -and you pay as you profit! If you're not already 
a money -making PHOTOFACT user, here's your easy -pay chance to own 
the most productive radio service data in the world. If you're already 
using PHOTOFACT, here's your chance to complete your library by 
filling in those missing volumes. Now that you can afford PHOTOFACT, 
don't be without its time -saving, money- making advantages a single 
day longer. See your parts jobber today! 

Everything 
You Need to Know 

for Profitable 
Servicing 

Entitles you to valuable'se 

in 

vice help ato 
W. 

ostto you. your 

CURRENT PHOTOFACT BEST -SELLERS 
The Recording and Reproduction of SOUND, by Oliver Read. The Com- 
plete, authoritative treatment of the entire subject of Sound, written 
by the editor of Radio & Television News 55.00 
Photofact Television Course. The book used by thousands; gives you a 
clear understanding of TV principles, operation and practice . $3.00 
Television Antennas. Shows you how to select and install the proper 
antenna, and how to overcome antenna problems $1.25 
1948 Record Changer Manual. Covers 45 models made in 1948, including new LP and dual -speed changers, plus leading wire recorders. Based on actual analysis of the equipment $4.75 
Auto Radio Manual. Complete Photofact service data on more than 
100 post -war auto radio models -a time -and -money -saver . $4.95 

HOWARD W. SAMS & CO., INC. INDIANAPOLIS 1, IND. 

December. 1419 

HAVE COMPLETE, ACCURATE DATA ON 

ALL POST -WAR SETS YOU SERVICE! 

With the Easy -Pay Plan, you can boost your earnings 
now, using proved superior PHOTOFACT. Have complete, 
accurate, uniform data on all post -war receivers -own 
the only Radio and TV service data based on actual 
laboratory analysis of the equipment. Here's why 
PHOTOFACT is better in every way. You get: 1. Exclusive 
TV coverage in easy -to -use individual envelopes. 2. 
Exclusive Standard Notation Schematics. 3. Exclusive 
oscilloscope wave forms. 4. Photos of all chassis views 
with each part identified. 5. Full alignment instructions, 
plus circuit voltage and resistance analysis. 6. Complete 
parts lists and proper replacements. 7. Dial cord string- 
ing diagrams. 8. Disassembly instructions. 9. Record 
Changer service data. 10. Exclusive keyed data system 
-all values right on the schematic. There's nothing like 
PHOTOFACT! It pays for itself in saved time, bigger 
work output and greater profits. To protect your future 
in Radio -TV servicing, act now -own the PHOTOFACT 
Library the Easy -Pay Way! 

SEE YOUR PARTS JOBBER 
OR WRITE DIRECT TODAY 

HOWARD W. SAMS & CO., INC. 

955 N. Rural St., Indianapolis 1, Ind. 

Send full Easy -Pay Details 
OSend FREE PHOTOFACT Cumulative Index 

Send PHOTOFACT Folder for Set Model 
(FREE to Service Technicians writing in on letter- 
head; 50c charge to Experimenters) 

Name 

Address 

City Zone State 

31 
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READ THIS AD 
AND SAVE PLENTY $ $ 

Super W de -Range Hi -Fi Amplifier Kit 
20 to 20.000 cyc /10 Watts. Max. 
Harmonic Distortion 1V / R Full 
Output; only 0.53/4 @ 5 Watts. Takes 
ANY Mike, Rove, or Pickup Inci Var 
Reluctance Type. Separate Bass & Hi 

Fret Tone Boost Stage. - Write for full $24.95 
data. W /RCA Chessin. lees Output Xfmr. 
G -E Var. Reluctancy Pickup. $2.89; 10/$24.50 

TUBES... 
0A3 VR75.$ .98 
044G .... 1.05 
082 . . 1.80 
OB3 VR90 .67 
0C3 VR1O5 .75 
003/VR33O .49 
OZ4 .87 
CIA 3.25 
01A .45 

.59 
1A4 1.26 
IASOT .70 
1A6 1.26 
lA7GT .69 
183/8016 .81 
1B21/471A 2.95 
1022 4.50 
1823 
1824 
1826 
1827 
1829 
1832 
1837 
1838 
1841 
1053 
1054 
1856 
ICS 
IC6 
IC7G 
1D5GP 
1E5 
1E70 
1F4G 
1F7GV 
10407 
1G6GT 
1H40 
1HSG 
11166 
IJ6 

4.75 .. 3.39 .. 3.24 
..45.00 
..37.00 
..49.95 
..49.95 ..49.95 

49.95 
.86 

1.26 
1.27 
1.25 
1.38 
1.17 
1.05 
1.55 
1.05 

.67 

.87 
.65 

1.27 
.79 
.49 

1LA4GT 1.05 
1LB4 . 1.05 
ILCB .85 
1LE3GT .96 
1LH4 . 1.05 
1N5GT .69 
1P5GT .69 
1P24 . 

1050T . .96 
.75.00 

104 104 1294 .98 
1R5 .59 
154 .49 
135 
1521 . 

.34 
3.75 

1T4 .54 
1TSGT -- 1.05 
1 U4 .69 
IUS .69 
IV .59 
1Z2 1.98 
2A3 .93 
2A40 1.08 
2A5 .86 
2A6 1.05 
2A7 1.05 
264 .98 
287 . .85 
2B22'OL559 .73 
2C21/1642 .81 

2C22 71935 .18 
2C26 .25 
2C34/RK34 .55 
2C39 ...18.00 
2C40 3.73 
2C43/464A 8.91 
2C44 ... 1.69 
2C51 ... 6.45 
21121 ... .90 
2E5 .89 
2E22 1.34 

2E25/11Y65 2.98 
2E26 3.45 
2E30 2.35 
2J21 11.98 
2J21A 11.98 
2J22 9.75 
2J25 98.00 
2J26 8.89 
2J27 14.50 
2.132 23.95 
2J33 19.30 
2134 19.50 
2J37 23.50 
2J38 23.50 
2139 34.00 
2.147 39.95 
2J48 45.00 
2J49 24.00 
2.150 40.00 
2.153 40.00 
2J56 81.00 
2J8í 39.00 
2.162 39.00 
2K23 24.50 
2K25 23.25 
2K28 24.89 
2K29 24.95 
2V3G 1.05 

.27 2X2 
384 
3A3 1.20 
387/1291.. .29 
3822 ... 2.68 
3024 ... 1.85 
3825 . . . 4.95 
3828 ... 5.89 
3C23 . 2.48 
3C31/C1.B 1.98 
3C45 .24.95 
306/1299.. .29 
3D21A ... 1.37 
3629/829B 4.95 
3Q4 .54 
3Q5 

3V4 
4C33 
4C35 
4032 
4J3í 
4.132 
4/42/700 29.85 
4.147 ...43.00 
474/2 ... 9.95 
CSB 8.49 
5C22 47.00 
5C30 /C5B 8.49 
5021 27.90 
5 ./29 17.39 
3 .132 99.00 
51340Y 1.12 

.79 

.69 
81.00 
19.45 

7.98 
.95.00 

36 Volt WILLARD Min. 
Storage Battery 

Brand New! BR18 /BB52/ 
5 

q 
oz. Desgnd Portable 

MODELS 
RCVRS. XMRTS, 

Special 81c 
_ New S Battyc 

2V /I lAH Will'd BB206U 51.89 
2V /25A11 Will'd Ideal Subst 

2 98 G-E Portbl Rad 
2V /27AH Will'd BB54 1.89 
6V /6AH Will'd NT6 1.75 
6/25AH Will'd 3.98 
6V /40AH Will'd 6.98 

UHF ANTENNA 
12 " /30cm AT5'ARRl Con- 
vertible Citizen's B a n d 
Threaded Coax Term In- 

lated Sily PI Cont w /wa- 
terproof ask flange & 
hardware for MOBILE mtg 
BRAND NEW 39e; 4/$1.00 
PL259 for Above 29c 
ANT AN1300 S p r i n g 

Swive 
ed Whip. 33" 

1g, 
ANT AN131A /11 ft Comm' 
Spring 8 Sections 980 

eMAST BASE MP22..83.95 
MAST BASE MP48..53.98 
ANT MS49 to 52..$1.69 

"TAB" TESTED 
& GUARANTEED 

5T4 
5U46 
5V46 
5W4 
5X46 
5Y3GT 
523 
5Z4 
C6A 
6A3 
6A4 
806 
647M 

$ .96 

.74 

.81 

.74 
6.95 

.98 

1.02 
.75 
.78 

6807/1853 .84 
SACS ... 1.08 
6AC7 . .75 
68966 ... .81 
6AD7 ... 1.17 
6AF6G . .87 
GAGS .72 
6AG7 . 1.08 
6ÁH 

.. 
6 ... .98 

6815 ... .73 
6AK5 . .78 .. 
6AK6 ... .81 
GALS ... .59 
GAL? ... 1.00 
6AQ5 ... .52 
BASS ... .59 
6856 ... 1.98 
6A576 ... 4.40 
64T6 ... .45 
BAUS ... .53 
6AV6 ... .43 
684G ... .96 
687 .89 
608G 1.05 
6BA6 .49 
613E6 .59 
6BF6 .59 
6866G 1.49 
6686 . .79 
68.16 . .59 
6C4 .24 
6C5 .47 
6C6 .81 
6C6G .55 
6C8G 1.05 
6C21 23.95 
604 2.75 
6D6 .45 
608 .85 
6E5 .81 
6E6 1.05 
6F5 .55 
6F6 .59 
6F7 1.00 
6F86 1.04 
6C66 1.05 
6H6 .43 
6H6GT .38 
C6í 4.75 
6.14 4.93 
6J5GT .48 
6.16 .72 
6.17 .75 
6K5GT .86 
61566T .45 
6K7G . .55 
6K8 .86 
ßL50 .98 
6L6 .98 
6L7 .83 
6N7GT .90 

6P56 .. .5 
.76 6117 

6R7G .. 1.05 
6570 . .85 
65801 . .79 
6SA7GT .4S 

65u7Y ' :865 
65D7GT .45 
BSFS .. .55 
65F7 . .78 
63.67 .. .63 
55147 .38 
85J70T 
6SK7GT . .45 
65L7GT . .55 
6SN7GT .55 
65N7WGT .89 
65Q7GT . .47 
65R7 .. . .56 
6357 . . . .63 

6T7G .. . 

1.71% 

BTB .98 
6U5 605 .72 
13U6GT . .89 
6U76 .54 
6V6GT . .59 
6V6GTY .90 
6V6M .92 
6W4GT . .72 
6W7G .. .87 
6X4 .49 
ISX5GT 
6Y6G .. . .87 
6270 .. . 1.23 
6ZYSG .67 
7A4/XXL . .57 
7AS .70 
7A6 .69 
7A7 .56 
7A8 .69 
7AF7 .. .70 
7A07 .. .85 
7B4 .55 
785 .70 
766 .59 
787 .60 
768 . .70 
7C4 12.03A .36 
7C5 .49 
7C6 .69 
7C7 .65 
7C23 . 69.00 
7E5'1201 .89 
7E6 .69 
7E7 
7F7 
7F8 . 

767 1232 
7H7 
7.17 
7K7 
7L7 
7N7 

7R7 
757 
7T7 
7V7 
7W7 
7X7 XXFM 
7Y4 
724 
10Y 

12A6 ... 
12A7 .. 

12A8GT . 

12AH7GT 
12876 

$ .18 
.96 
.56 
.84 
.4S 

12AT7 .79 
12AU6 .59 
12AU7 .fí9 
124X7 .89 
12B816 . .56 
12847 .89 
126 118 .59 
12BE6 .45 

12116 . .34 
12JSGT . .35 
12J767 . .78 
í2K8 .75 
12L801 . 1.59 
120767 . .55 
1258GT . .79 
125A7GT .55 
125C7 .. .55 
125F7 .. .56 
12507 .. .55 
12587 .34 
125.7GT .54 
125K7GT .55 
125K7M . .52 
125L7GT .63 
12SN7GT .54 
125Q7GT .54 
125R7GT .37 
12X3 ... .90 
1447/12B7 .67 
144F7 .. .86 
1406 .. .81 
14B8 .. .77 
í4C7 .. .86 

í4Q7 .. .55 
1487 .85 
I5E 1.44 
158 .75 
FG17 3.98 
REIS .98 
19 1.49 
1978 .98 
20 1.17 
P 321 .. 4.98 
REL21 .. 4.85 
O X21 3.20 
P.122 CEIC 1.49 
24G 3C24 .45 
25A6 ... 1.04 
25AC5 .. 1.14 
2506 1.49 
25L6GT . .55 
25Y5 ... 1.08 

.46 
55 

9.50 
.36 
.39 
.36 
.89 

4.98 
.95 

8.49 
.65 
.59 
.60 
.54 
.35 34 .55 

335V2567 .41 
REL36 /6!4 .75 
37 .36 
38 .34 

2525 
2526GT 

.64 FG27A .. 

1.03 2807 ... 
.98 30 
.65 31 
.98 32 

1.05 F632 
.86 321.713T 
.85 F633 
.72 35A5 .., 
.65 3565 
-g9 35C5 

1.03 35L6GT 
.89 3SW4 
.85 
.85 
.49 
.63 
.60 

39/44 ... $ .25 
CRC40 .. 
41 
43 
455/VT52 
46 
48 
50 EFSO. 
SOBS .. 
SOCS . 

50L6ß7 
57 
REGS .. 
FG67 
HY69 
70L7GT 
71 
72 
CR072 
CRP72 
73 
NR74 

771 
77 
78 
80 
81 
FG81A 
82 
82V 
83 
33V 
84/624 
85 
89 
VR92 
FG104 . 

FG105 . 

HY114B .81 
14Y115/145 .80 
117N7GT 1.36 
117P7GT 1.20 
117Z3 .49 
117Z60T .77 
1172707 1.49 
F127A . 16.95 
CV148 . 7.90 
155 .98 
VT158 . 9.85 
FG166 . 49.00 
FG172 . 29.50 
FG190 12.98 
205B/VT2 1.69 
211/VT4C 1.45 
0X215 9.95 
WE21SA , .25 
227A . . 2.90 
231 1.20 
250TH . 24.98 
250TL . 24.98 

8.40 
304TH . 5.95 
304TL 1.39 
307A/RK75 3.80 

.38 
8.98 
2.90 
1.23 

.50 

.57 
.27 
.65 

1.56 
1.49 
.40 
.54 
.59 
.56 
.47 

22.98 
12.75 
2.29 
1.15 
.65 
.95 

1.85 
1.37 
1.67 

.29 
.56 
.45 
.45 
.45 
.36 

1.29 
4.45 

.85 

.95 

.70 
1.05 

.S7 

.57 

.36 

.23 
14.98 
10.75 

323A 
327A 
350 
3500 
355A 
3718 
380A 
388A 
393A 

.19.95 
.84 

... .79 
3.80 
3.75 

FP400 ... 7.98 
417A ...19.95 
GL434 ... 3.45 

446A ,2C4051.17 
4460 .... 1.80 
450TH ...17.75 
450TL ...49.95 
GL4S1 1.90 
460/HF20011.98 
WL468 ... 7.45 
RHSO7 ... 9.98 
527 7.49 
530 4.90 
531 1.80 
WL531 1.95 
GL534/15411.95 
544 4.98 
0L546 1.69 
5503.1 . 19.95 
573A/975 12.75 
HY615 .. .27 
WL619 19.75 
KU627 7.49 
631P1/SN4 3.98 
WL632A 8.98 
701A 3.50 
702A/7020 3.20 
7038 3.75 
704A 1.08 
705A/8021 1.05 
7108/8011 7.65 
713A 1.49 
7158 7.29 
717A .61 
721A 2.85 
722A/287A 9.95 
723A 6.95 
7238/B 14.95 
724A/8 3.90 
725A 8.75 
726A 6.98 
726C 29.98 
730A 10.90 
803 4.75 
804 

4.75 
807 1.10 
808 1.35 
809 2.40 
810 7.90 
811 1.67 
812 2.98 
813 8.90 
815 2.40 
816 1.05 

.42 
5 828 3.98 
8290 7.29 
832 3.98 
832A 4.20 
838 .98 
837 2.35 
838 3.29 
842 2.75 
843 .39 
845 4.15 
851 14.95 
860 2.39 
861 10.79 
864 .45 
863 
866A 1.04 
8663e . 1.00 
868/PJ23 1.90 
869 30.00 
872A 1.49 
874 .55 
876 .36 
878 . . 1.95 
884/6Q50 1.45 
885 1.39 

920 $2.70 
922 1.19 
923 .85 
927/CE25 1.26 
930 .75 
931A 3.95 
954 .18 
955 .18 
956 .37 
957 .20 
958 .35 
59988 . . 4.98 
991 .25 
1000UHF 59.95 
FM1000 .95 
CK1005 .18 
1609 3.98 
1613 6F6X .55 
1616 ... .89 
1619 ... .18 
1620 ... 4.95 
1622 1.75 
1624 ... 1.69 
1625 . . .37 
1626 
1629 . . .26 
1632 ... .89 
1633 ... .97 
1635 1.49 
1641/13860 .68 
2050 ... 95 
2051 ... .42 
5514 ... 4.85 

UX6653 . . 

5-69 

8012A ... 1.45 
80130 ... 2.30 
8020 .... 1.90 
9001 . .34 
9002 .... .30 
9003 . . .35 
9004 . .27 
9005 . .90 
9006 .... .18 

C'RAY TUBES 
2AP1A ... 4.85 
3AP1 .... 2.85 
3BP1A ... 7.98 
3CP1 .. 2.95 
3CP1.51 .. 2.49 
3DP1 ... 1.87 
3EP1 ... 2.75 
3FP7 

... 6.55 
3HP7 ... 3.49 
4APIO . . 5.90 
581.1 ... 1.98 
SBP4 ... 4.50 
5CP1 
5CP7 
5FP5 ... 6.49 
SFP7 ... 1.26 
SFP14 ...18.83 
5HP1 ... 4.95 
SJP1 ...21.95 
5JP2 ...11.75 
SLP1 ...18.00 
SLPS ...18.00 
5LP7 ...18.00 
SMPI ... 3.89 
78P7 ... 4.65 
7CPl ...12.95 
7HP7 ... 5.95 
9GP7 ...12.33 
100P4 ...19.75 
12DP7 ...12.49 

126P1 ..549.98 
I2GP7 ...12.80 
12JP4 ...34.75 
12KP4 ...34.75 
12LP4 ...34.00 
12QP4 ...49.98 
16AP4 ...55.00 
902 3.75 

910/3AP1 4.75 
912 89.98 
914 45.00 
TUNCAR BULBS 
12X825 2.25 
16X897 2.49 
20X672 2.95 
1890480E 3.49 
199698 2.95 
289881 2.50 
859483 3.98 

BALLAST 
íP1 .49 
441 1.29 
6 -11 .49 
7812 .49 
PM8 .98 
9 -3 .49 
10 -4 .49 
13.4 .49 
20-4 .49 
K48Á .36 
K55B .36 
MSSB .39 
L624 .49 
K80B .36 
WL12IA 2.61 
C376 2.98 
28583 . 3.98 
MAZDA PILOTS 

4480x10 . .50 
49BOx1O . .60 
5SBox10 . .50 
56/T4/3W .18 
100W /20V. .25 
29184x10 .36 
311/28V . .15 
313/28V . .15 
323'3V .10 
Slyvania 58 
/13W /120V . .15 
Wstghs C7/ 
7W /120V . .09 

MED. SCREW 
BASE 

15W/125V. .08 
25W/125V .08 

NEON BULBS 
NE2 /100for 3.98 
NE16/991 .25 
NE32 
NE45 /1 /eW .24 
NE51 /NE20 .07 

DIALCO TYPE 
Bull's Eye Pilot 
Lite Complete W/ 
56 -115V bulb or 

Neon Bulb 
Chromed 

2 for 98c 
TEL SLIDE 

LAMPS 
6, 12, 24. 48. 
55V. Each ..18c 
Tubes0tdExeOpen 
Fil 6 B'kge C'R 
TubesGtdOnly Via 

R'Exp 

OIL CONDENSERS -New! Famous Makes 
Mfd. Each 

5000WVDC 
2 $2.25 

2 9.98 
4 16.00 

55ß0W V DC 
2 10.98 

7000WVDC 
.002 .98 
.0075 1.29 
.1 2.69 

7500WVDC 

Mfd. Each 
SOWVDC 

4 .. 
0WVÓC29 15 

1-1-3-5 .59 
300WVDC 

1.2 15 

2 
441019V811 

.13 
4 
6 .59 
10 .79 
25.1 .10 
25.5 .13 
255 .S9 
35.1 . . .15 
3x.25 18 

SoOWvDC 
.1 .10 
1 15 

6ß0W V 9C 

: 

.1 .235 

.25 . . . . 

.33 
1J .35 
2 .40 
10 1.15 
25.05 .09 
20.25 .20 
2x21 -: .5S 
35.05 .12 
3x.22 . .22 
300 2.98 

Mfd. Each 

4 
700WVjC79 
1000 W V DC 

1 .4S 
2 .89 
8 2.49 
15 3.98 

I500WVDC 
.055 .39 
.1 .59 
.5 .98 
1 1.09 
2 1.69 

2.39 
2.49 5 

6 2.69 
24 6.98 
25.1 .79 

2ß00W V DC 
.1 .89 
t 1.27 
2 1.98 
3 3.49 
4 3.98 
5 4.98 
8 8.98 
2x.I 1.08 

250ßW V DC 
25 .74 

7 2.75 
3000 W V DC 

.5 2.49 i 3.95 

1 2.89 

1 8000VDC 
7.98 

W 
25.15 3.49 

12500W V DC 
.65 14.89 

215000WVÓCe 
.0018 4.98 

160NWVDC 
25066W DC 

9 
V 

.00025 . 4.95 

1 

00 
AC Cnd.rs 

330vu/1000de 
5 1.25 

,83 2 .85 
4 .87 
5 1.00 
12 3.29 

BLOWERS --Cool That Tube! 
40 CFM 28vacdc ...... $3.49 
70 CFM 115V400cy USN 4.49 
100 CFM 2Svacdc 4.95 
100 CFM 12vacdc 5.95 
Xfmr 12 or 28v to 

1.98 115vac .. ..... 
250 CFM 28vacdc 9.95 
250 CFM & 28/115vac 
Xfmr ... 11.95 
100 CFM 115vacdc 7.98 
180 CFM 115vaole. 10.98 

KIT 866Á's 
&& 

Xformer 115VAC/ 

K Output 
tp W /Tube. & $5.95 .ckts 

110V In 

KIT ßE8728' and Xformer 
1 

KV insu1. W /tubes 
a n ktc d 

6 VOLT CARTER "MAGMOTORS" 
PermMagnets Extremely 

30/ 521 /a . LoTempRis4e. 
%MVO MAGMOTOR" Inpt 5.5VDC; Outpt 
400V/150Ma 571 /a% 

ER. 6500RPM. 43/4 lbs. 
X70 

$OO re O 
ONLY 
RCVING "MAGMOTOR" Inpt 6VDC: 
Outpt 250V /100Ma 52rl ER. 4800 
RPM. 41/a lbs. $4.98 ONLY....... 
B oth Units above. SPECIAL...512.49 

RCA UNIV OUTPUT XFMR 
IOW, to 10KC. Matches 
ANY Line or Spkrs w/VC's 
3 to 4 or 150 ohms to ANY 
Load & Tube IMP bet 50 & 
10240 ohms. Over 1000 
combinations! Acts as EXC 
Band Pass Fltr or Fret Attn 
Unit for DYn Mike. Cuts 
HI's or LOWS. IDEAL Lazy 

Gets ONLY Signal you hWANT 
to hear. W /data $1.39 
Hi Gain Dynamic Mike & Xfmr Buy! 
Comb hi -gain Dyn Mike Xfmr UTC/ 
Super Elec 3 wdg. 600 ohm CT & 4000 
ohms Tapned 2505150 ohms. Fully 
Shielded Hold PLUS Exc Fidelity Dy. 
Mike. Both for ONLY $1.49 

BASIC PHOTOFLASH KIT 
Complete Pwr Supply with 
cndsrs. lamp. data. etc. 
115VAC $29.95 
Studio Kit Air Corps 1169 
set 115V AC or Batt w /2 
Lamas $33.93 
FlashCndsrs - 7mfd /2500vdc/ 
21.9W -Sec $2.75: 5/512.50. 

1Smf /330vac/1800vdc INT ....$3.49 
25mf /330vac /I800vde INT ....56.49 
16mí /600vac /2800vdc INT ....$5.98 

SUNFLASH" SPECIAL! 100 to 
300W -Sec Inpt Non Darkening. 
Shock Mtd, 100000 or More 
Flashes 4 -prg Base InChn ble 
5804Xw /Data $10.98 

Sylvania 
R4330 12 million lu- 

ens, 100W -Sec $14.98 
Hi -V P'Flash Pwr Kit Ideal 
1800V Dblr Ckt; 115VAC input; 
Outpt-900V /35 ma & 2x2.5V/ 

2A ea Wndg /4KVins Sig Copec H'Sld 
PLUS 2x25mfd /90Watt-Sec Flash Cndrs 

R 
Ditshf it Flash 526.93 

" 

iJ 

TV PWR SUPPLY XFMR 
HI- VOLTAGE for CR 
Tubes 5" to 20" & Plate 
Volta for ALL Tubes & 
A L L Fils. Complete w/data for 5000 to 
20000 Volt Circuits; 
also Full Wave Output 
300VDC /275Ma & 6.4V/ 
10.3A. 5.4V/8A. 2.5V/ 
3A. Inpt 305- 125VAC/ 

0- 400eye Hypersil Core Oil Imor 
W.E. for USN SPECIAL........$7.98 

PWR 'SCOPE PR SUPPLY KIT. Ideal 
CRT Xfmr 1800V Dblr Ckt; 115VAC 

Seat 4KV tins0 SigC Spec. Berm Sld 
Two 252 tubes & ALL 

Spec. 
Parts & 

Data $5.98 
MODULATION & AUDIO XFMRS 

MODULATION Stancor USN H'Sld PP 
parallel 807's to PP 807's RF /2000 
ohm Load 240 Watt Peak $4.95 
PP 807's to 829RCA 5500 to 2600 
ohms 

Amertran USN 3600 or 900 to 30 or 
60 ohms /500W & Data .......$12.95 
UTAH 12W Univ. Outpt 5999.....98e 
WE 300WattPP805to90ohmVC 512.98 
UTC 1.171M-11 ilneAutofrmer 30W.$3.49 
UTC 0-14 uncer" 50; 1 Mike or Line 
To Grid 200 ohms to 1/a Megohm, 813 List; SPECIAL. $3.98 10 /535 

FILTER CHOKES 
13.5Hy /lamp /42 
ohm /17KV $54.00 
15- 29Ry /150Ma 
Csd $2.95 
12Hy /300Ma $3.95 
3 /4OMa 3 for $1 
35Hy /400Maor2OSt 
/300M$ /12KV$7 -e5 
8HV /15OMaNew 
UTC C'cked T'Bl 

2 /52.25 
SNOOPERSCOPE INFRARED 

Image - Converter 
Tube HiSensitiv- 
ity simplified de- 
sign 2" dia.. Wil- 
lemite screen - 
Resolution up to 
3501fnes /in. Com- 
plete data &Tube. 
"TAB" SPECIAL 
$7.90; 2 f o r 
$14.49; 10 for 

$28.75. 
Write For Your FREE 

"TABOGRAM" 
$3 Minimum Order 

F.O.B.. N.Y.C. Add 
Shipping Charges and 

25% Deposit 

THAT'S 
A 
BUY "TAB THAT S 

BUY 

DEPT.12RN SIX CHURCH ST. NEW YORK 6. N.Y. U.S.A._CORNER 
CHRUOOM 

200BERTY 
STS. 

:32 

TRANSFORMERS -115V 
60Cye Inpt Plate and 

Filament Xmfrs 
2240vet /.Sa, 12v/14.25a. 
2 5v /10a,30v/ 050. Auto - 
former on Pri.... $19.98 
1700vet /lOma,6.3v/ 1.2$.5 

1S5Dvet /150ma,6.3 /4a.5 
1 /320s&375vet/110 

$8.98 

2.75a 
2.5v/3. 25a. $723 

1000vet/200ma,90v bias,6.3v /5a, 5v/62,18v/ 
84Ovet /11oma,530vct /21ma,2x5v /3a, 

5 6.93 

6.3vct /.3a 3.98 
770vct /2.5ma,2.5v /3a .. 3.95 
700vet /120ma,115v/ 1 OOme, 2x8.3v/ l a, Sv / 
la . ...... . 2.98 
650vot/175ma,5v/3a.8.3v/2.1a 3.29 
SBOvot /50ma,5v /3a.6.3vct /2a 2.89 
480v /80ma,6.2v /4a,5v /3a .... 1.89 
420vet /85ma,6.3v /1.9a.also pri6.12.24 -115v 
dc &230vac 2 39; 2/4.39; 10/19.98 
22Svet /250ma,6.3v /4.15a,5V/3a 1.89 

PLATE TRANSFORMERS 
10800VCT or 21000v DBLR /95ma .. 

7500vor15000D0LR /35ma 
5000c /10maffor 2X2'5) Csd 
3000v /10ma,CSd HiVins .... ... 
1800v ma,USN Csd Altec /GE HiVins 
1200vct /300ma, 18v /la Csd RiVins 
490v&355vet/ 325ma 
2x330vet /IOma (or660vct /lOma) Cad 
HiVins 

19.95 
18.95 
7.95 
4.50 
3.29 
6.95 .98 

.98 
FILAMENT TRANSFORMERS 

10.2vot /10a,12.2vct /.7a, 6.4vct /.9a, 
8.4vct /1.8a,8.4v /.9a. 8.4v/1.8a,6.4v/ 
.6a 5.29 
4x6.3v/4a, 355v /4a 4.50 
8.4v/12a, 8.4v /10.6a, 3x5v /3a, 2.5v/ 
1.75a usable as auto former 
12.6v /3.5a, 16.6v/1.25a 
6.3v/.6a 8.3vet /3a 
6.3vet /2.5a,8.3vet /1a 
2xSV /7.SAmp. each wndg 
5v /3a, 2.3v /10a 
2.3v /1.75a, 4v /16a, 20KVins .. 
Svet /10a /100.120Vinpt or lOvet /10a/ 
200.240 Vinpt ............. 5.98 
5v /Sa /1 hoVinpt or 10v /5a /220Vinpt 3.25 
2.Svet /20a/100to120Vm or Svet /20a/ 
200 to 240Vinpt 7.98 
2.5v /10a /I011V (for 866's) 3.95 
12.6vet /1.25a .51.49 6.3vct /la 1.19 
7.5vct /12a . 3.29 6.3v /,6a - 1.39 
6.3vct /4agudto 5v /115a 12.95 
6.5a 1.69 5vct /60a .... 7.95 
6.3vet /2a 1.39 2.5v/2a .89 
RAYTHEON 'apt 220 440V Outpt 3x 
2.5V/5A, 2.5V/15A CSD 3.9a 

4.98 
2.98 
1.89 
2.29 
7.93 , 

3.98. 
4.95 
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f 
Celebrates its 30th YEAR of FACTORY -TO -YOU 
Selling with a Sensationally NEW 1950 LINE of 

Here is Television at its finest! ... brought to you by Mid- 
west, for 30 years a leader in the field of radio and elec- 
tronics. Immense 151- square -inch screen on new 16" metal - 
glass tube ... clear, steady, bright pictures ... Synchronized 
sound and picture that a child can tune in perfectly . . . 

Highest quality FM sound ... Big 12" Electro-Dynamic 
Panasonic Speaker. Available in beautiful Consoles or in 
complete chassis as illustrated (not a kit, but a complete 
Television receiver ready to plug in and play) to place in 
your own cabinet. And you can buy Midwest Television at 
Low Factory Prices. with Low Down Payment and Long 
Easy Terms - and on 30 Days Trial! 

30 DAYS TRIAL 
... also a Magnificent Line of NEW 1950 

MIDWEST RADIOS 
featuring the latest Improved FM Circuit 
and the New 3 -SPEED RECORD PLAYER 

Powerful new 1950 
Series 16 and Series 
12 AM -FM Radio 
in complete chassis. 
Also beautiful new 
Console models in- 
cluding the mag- 
nificent Symphony 
Grand Radio -Pho- 
nograph with latest 
FM circuit and new 
3 -Speed Automatic 
Record Player. 

BUY DIRECT 
THE MIDWEST FACTORY Fc dMSAVE! 

SEND 
FOR 

FREE 
32 -Page 

Ful Color 

CATALOG 

Not a KIT...This is 

a Completely 

assembled Receiver 

MIDWEST RADIO & TELEVISION CORP. 

December, 1949 

Write in Name and Address (Please 
Print) on Coupon or lc Postcard. 

MIE WEST RAC IO & TELEVISION CORP. 
Dep.X375, 909 Broadway, Cincinnati 2, Ohio 

Please send ms your new FREE 1950 Catalog. 

NAME 

ADDRESS 

CITY limo ZONE STATE 
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 All set to go places with you 
this summer. Extra sensitivity for 
weak signal areas ... extfa per- 
formance for good Ham operation. 

The newest thing in portables, 
just introduced by Hallicrafters. 

One r -f, two i -f stages. Range 
540 kc to 31 Mc in 4 Bands. 8 

tubes plus rectifier. AC, DC, or 
batteries. 

See it at your nearest 
Hallicrafters distributor now. 

the hallicrafters co. 
4401 W. Fifth Ave. Chicago 24, III. 

Manufacturers of Precision Radio and Television Equipment 
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CAMERA 
TUE.E 

BLUE E?iCHROiC 
MIRROR 

FVERYONE knows that someday 
all television will be color tele- 
vision. Of this, there is little 

doubt or dispute. The big question at 
the moment, however, is When ? Is 
color television ready now or are we 
technically premature ? Can color tele- 
vision be made compatible with our 
present black- and -white system or will 
it require an entirely new set of stand- 
ards, thereby obsoleting all present 
sets? It is for the purpose of finding 
answers to these questions before the 
final u.h.f. allocations are made that 
the present hearings are being con- 
ducted by the Federal Communications 
Commission. 

One of the most important stipula- 
tions that was made by the FCC con- 
cerning the adoption of any color tele- 
vision system was that it should be as 
nearly compatible to our present 
black- and -white system as possible. It 
is definitely not desired that the 2,- 
500,000 or more sets now in the hands 
of the public be made obsolete by the 
introduction of a color television sys- 
tem. 

The two major systems that are re- 

December, 1949 

Fig. 1. The internal construc- 
tion of the RCA three -color 
television pickup camera unit. 

By 
M. S. KAY 

A review of IICA and CBS color systems. Will either of these or 
some other color system be chosen? Decision is, at present, in 

hands of FCC. It is likely that final decision will be postponed 
indefinitely to permit further design development and improvement. 

ceiving the most consideration are 
those put forth by RCA and CBS. The 
CBS system is essentially the same one 
developed and demonstrated by this 
firm several years ago. The RCA sys- 
tem, however, is entirely new. 

Color Fundamentals. To start at 
the beginning, let us investigate a few 
facts about color. Color, physicists tell 
us, is a property of light. If we take 
sunlight and pass it through a glass 
prism, a variety of colors are produced. 
White sunlight contains all colors but, 
due to the limitations of the human 
eye and the fact that the colors pro- 
duced by the prism blend into each 
other, we can count only seven fairly 
distinct colors. Upon closer inspection 
of this color distribution, innumerable 
fine gradations may be distinguished, 

both between different colors and 
within any one color itself. For exam- 
ple, red when it first becomes definitely 
distinguishable from its neighbor, 
orange, possesses a different shade 
than it does at the other end of the 
red band, where the infrared wave- 
lengths are approached. 

Now all the various shades and tints 
that are contained in the spectrum can 
be reproduced by combinations of 
three pure colors. The colors are red, 
green, and blue and, these have been 
named the "primary" colors. To ob- 
tain a certain color, we combine the 
primary colors in definite proportions. 
Yellow may be derived from combina- 
tions of red and green; orange by other 
proportions of the same two colors; 
white by using all three, etc. These facts 
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have been put to use in color televi- 
sion by breaking down the light re- 
ceived from a scene into its primary 
components at the transmitter and 
then recombining them at the receiver. 

RCA System 
In the RCA system, the scene to be 

televised is picked up by a color cam- 
era containing three camera tubes. 
The light entering the camera is 
passed through special mirrors (known 
technically as dichroic mirrors) which 
possess the property of being able to 
reflect one color but pass all others. 
Thus, a red dichroic mirror will reflect 
red light, but permit all other light to 
pass through. In the color camera, red 
and blue dichroic mirrors are arranged 
in the manner shown in Fig. 1. The 
portion of the incoming light which is 
red is reflected by the red dichroic 
mirror (and a second reflecting mir- 
ror) into one camera tube. The blue 
portion of the incoming light is re- 
flected into a second camera tube by 
the blue dichroic mirror (and a second 
reflecting mirror). What remains of 
the light after passage through the 
two dichroic mirrors, green, is received 
by the third camera tube: In this man- 
ner every bit of light reaching the 
camera is sorted into its primary color 
components. 

The output from each camera is now 
transferred through separate low -pass 
filters (which pass only video signals 
having frequencies up to two mega- 
cycles) to an electronic sampling tube. 
See Fig. 3. At the same time this is 
happening, portions of the three -color 
signals from the camera are combined 
in electronic Adder No. 2 and passed 
through a bandpass filter where video 
frequencies up to 2 mc. are suppressed 
and those from 2 to 4 mc. are trans- 
mitted. This system of dividing the 
color signals into separate low- and 

high- frequency components and then 
combining all of the high- frequency 
components together is known as a 
mixed -high system. Why this partic- 
ular method was chosen will be in- 
dicated presently. 

The mixed -high frequencies are fed 
to Adder No. 1 which is also receiving 
signals from the electronic sampler. 
However, while the mixed -high fre- 
quencies are arriving in a continuous 
stream, the low- frequencies are arriv- 
ing in spurts, from the electronic sam- 
pler, in the form of short pulses. With- 
in the sampler, an electron beam is 
revolving at a rate of 3.8 million times 
per second. The beam thus comes in 
contact with the color signal from 
each camera 3.8 million times in each 
second providing Adder No. 1 with this 
many samples from each color, one 
sample arriving every 0.263 micro- 
second (1/3.8 = 0.263). Fig. 4 shows 
the output of the sampler for a short 
period of time. In Fig. 4A, the output 
of the sampler for the green signal is 
shown. A green sample (pulse of 
voltage from the signal fed to the sam- 
pler by the camera receiving the green 
portion of the incoming light) appears 
every 0.263 microseconds. 

At a time 0.0877 microsecond after 
the first green sample, a sample is 
taken of the voltage from the camera 
receiving the red rays of light. The 
red samples themselves, however, are 
spaced 0.263 microsecond apart. Blue 
samples are taken at the same rate 
as the red and green samples and ap- 
pear 0.0877 microsecond after a red 
pulse of voltage. The composite se- 
quence of these voltage pulses is 
shown in Fig. 4D. For any particular 
scene, the strength of each pulse would 
depend, of course, on the amount and 
shading of the color rays reaching the 
camera. 

The pulses at the output of the sam- 

Fig. 2. Bleck ei-gram of a possible two -color TV receiver. 

SONNE < 
TELEVISION REG 

fR F, FACTURE If DET 
SYNC SER SOL.ND IF, 

MGR AUCIO, 

NOR. 
SYNC. 
A' 

SAMPLER 
AMPL ER Oi 

f 

t 
SAMPLING 

PULSE 
GENERATE a. 

GREEN-RED 

-C.P.T`fI 
V 

H DE0 
AMPLIFIER 

BLUE -U, 
C.R.T 

Fig. 3. Block diagram of RCA's color television trcnsmirer. 
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pier tube are fed to Adder No. 1 where 
they are combined with the mixed - 
highs signal. Both signals are applied 
now to a low -pass filter (passing .0-4 
mc.) where the pulses of voltage from 
the electronic sampler are smoothed 
out. Each of the smoothed out pulses 
now becomes a sine wave having a 
frequency of 3.8 mc. See Fig. 4E, F, 
and G. It should be noted in these 
sine waves that when any one color 
signal reaches its maximum value, the 
other two color signals are passing 
through zero. This is important and 
insures that when the signals are 
again sampled at the receiver, that 
only one color is obtained during each 
sampling. 

While the three sine waves are 
shown separately in Fig: 4E, F, and 
G, they are actually combined in the 
low -pass filter to form the composite 
signal shown in Fig. 4H. It is this 
composite signal which combines with 
the mixed -highs signal to provide the 
complete video signal. The remainder 
of the transmitter now follows the 
usual sequence of amplifying this volt- 
age, impressing it onto an r.f. carrier 
and sending it out over the air to the 
receiver. 

Color Television Reception. The 
color television signal at the receiver 
(together with the accompanying 
sound) is received and amplified by a 
series of stages which, up to the second 
detector, are similar in all respects to 
the same stages found in present 
black- and -white television receivers. 
Thus, there is an r.f. amplifier, a mixer, 
a high- frequency local oscillator, a 
series of video i.f. stages and a conven- 
tional second detector. See Fig. 5. 
The same is true of the audio system 
with its i.f. amplifiers, discriminator, 
audio amplifiers, and speaker. 

Now, the video signal at the output 
of the second detector consists of the 

Fig. 4. M =thod of operation employed in the sampler system. 
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SOUND 

TELEVISION REC. 
(SA, PICTURE LA DET., 
SYNC SEP, SOUND I.F 
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PICTURE 
REPRODUCER 

Fig. 5. A block diagram of a color television receiver. 

composite color signal, as shown pre- 
viously in Fig. 4H, plus the vertical 
and horizontal synchronizing pulses 
which are required to keep the re- 
ceiver image in step with the trans- 
mitter image. Part of the signal is 
applied to a sync separator stage 
where the sync pulses are divorced 
from the rest of the signal and then 
fed to saw -tooth deflecting circuits 
where they lock -in the sweep oscil- 
lators. This, again, does not differ 
from conventional black- and -white 
television receiver practice. 

The rest of the signal from the video 
second detector is fed to a sampler 
tube which is similar to the sampler 
tube employed at the transmitter. 
Every 0.0877 microsecond, the sampler 
tube samples the composite signal, 
producing the narrow pulses shown in 
Fig. 6A. The amplitude of each sam- 
ple will depend upon the strength of 
the composite wave at that particular 
instant. This same stipulation was 
true at the transmitter, it will be re- 
membered. 

The sampler sends these pulses to 

Fig. 6. Operation of the receiving set sampler system. 

each of the video amplifiers and its 
associated cathode -ray tube in succes- 
sion. Thus, looking at Fig. 6A, the 
green pulse goes to the video amplifier 
system which is associated with the 
cathode -ray tube emitting green light, 
the red pulse goes to the red video 
system, and the blue pulse goes to the 
blue video system. The sequence then 
repeats itself, going from green, to red, 
to blue for as long as the equipment is 
in use. To insure that the sampler 
tube sends the series of pulses to the 
various video amplifiers in proper se- 
quence, the trailing edge of the hori- 
zontal synchronizing pulse is used to 
drive both receiver and transmitter 
sampler tubes. 

When the three colored pulses pass 
through their respective video ampli- 
fier systems, they are smoothed out to 
the sine wave form shown in Fig. 6B. 
Note that while all of the signals are 
shown together in this illustration, 
only the green signal goes to the green 
cathode -ray tube, only the red signal 
goes to the red cathode -ray tube, and 
only the blue signal goes to the blue 

cathode -ray tube. The image that is 
produced on each cathode -ray tube 
will thus depend upon how much of 
the scene being sent by the transmit- 
ter contains that particular color. If, 
for example, there is a considerable 
amount of red detail in the scene, with 
little blue and say slightly more green, 
then the amount of detail visible on 
each separate image tube will vary 
accordingly. The light output of all 
tubes are combined then to form the 
complete picture, to provide the true 
shading of the original scene. 

In the receiver shown in Fig. 5, the 
total signal consisting of the sampled 
signal plus the mixed -highs has been 
inserted in the receiver sampler and 
when this unit samples portions of the 
incoming signal, it obtains for each 
pulse the proper low frequencies for 
that color plus a combination of the 
mixed -highs. 

Consider carefully what happens to 
the high frequencies. At the transmit- 
ter these high- frequency components 
of each color were combined, first with 
each other, and then with the low -fre- 

Fig. 7. RCA color TV direct -view picture- reproducing Fig. 8. RCA color television projection picture- reproducing system using 
system using 3 kinescopes and two dichroic mirrors. three projection kinescopes, reflective optics, and two dichroic mirrors. 
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quency composite signal obtained from 
the output of the sampler. At the re- 
ceiver, when the electronic sampler 
samples the signal, it will obtain not 
only the particular color wanted, say 
blue, green, or red, but in addition, it 
will also receive a combination of the 
high- frequency components of all 
three colors at the same time. Thus, 
each cathode -ray tube will have its own 
color plus essentially the same highs 
or fine detail. Since each image tube 
receives the same amount of fine de- 
tail, the combination of these three 
colors in the final image will produce 
either white, black, or intermediate 
shades of grey. This is because the 
combination of the three primary col- 
ors, in equal amount, will produce 

Fig. 10. Arrangement of projection tubes and their optical system. 

Fig. 9. Another way of combining the three colored image tubes. 

white or its equivalent. Thus we see 
that in a "mixed- highs" system, the 
fine detail of the image will appear in 
monochrome, and the larger detail will 
be in color. 

The "mixed- highs" system is similar 
to the process of color rotogravure 
used in printing newspapers and 
periodicals. To print a color photo, 
the three primary colors are used, with 
the addition of a fourth plate which is 
black. This fourth plate adds black, 
white, and the intermediate shades of 
grey to the image formed by the three 
primary colors. It has been found that 
through the use of this fourth plate, 
the depth, emphasis, and richness of 
the picture are increased. The same 
results are observed in television. 

Fig. 11. A television color converter, constructed by CBS. With a simple adapter built 
into the set, it enables a black -and -white television receiver to pick up color broad- 
casts. The converter is mounted on the front of the set so that the viewer may have 
either type of reception by sliding the color attachment in front or away from screen. 
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Reception With Black-and-White 
Receivers 

The signal which is radiated by the 
color transmitter consists of a com- 
posite voltage obtained by combining 
the low- frequency components of each 
color with the mixed -high components. 
The total signal, therefore, possesses 
all of the information needed to de- 
velop a black- and -white image with 
full resolution. When a black -and- 
white receiver is tuned to a color 
broadcast station, the total signal, 
after the video second detector, is 
passed through several video ampli- 
fiers and then applied to a conven- 
tional cathode -ray tube. It is true that 
there is a 3.8 mc. sine wave superim- 
posed on the picture signal due to the 
3.8 mc. sampling frequency at the 
transmitter. This will produce a dot 
pattern on the black- and -white image 
tube in highly colored areas, but the 
dots are not noticeable at normal view- 
ing distances. 

When a color receiver is tuned to a 
television broadcasting station trans- 
mitting a black- and -white signal, the 
picture will appear in black and white 
with full resolution on the color re- 
ceiver screen. The successive pulses 
delivered to the three image tubes will 
all be of equal magnitude, and, hence, 
will produce varying intensities of 
white -which represents a normal 
black- and -white picture. 

Color Receivers and Color 
Converters 

A color receiver requires three 
image tubes plus some method of com- 
bining their images to produce the 
single final color picture which is 
viewed by the observer. Fig. 7 illus- 
trates one method of combining these 
tubes using cathode -ray tubes which 
are similar electrically to present 
image tubes except that the phos- 
phorescent screen of each is designed 
to produce either a red, green, or blue 
image. These images are then viewed 
through two dichroic mirrors. The red 

(Continued on page 102) 
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Complete assembly re- 
moved from case. The 
extension phototube is 
shown in the foreground. 

Build This Sensitive 
PHOTOMETER PHOTOGRAPHY is quite similar 

in its general aspects to the field 
of sound transmission and play- 

back, both of these being chiefly con- 
cerned with the reproduction of two 
separate physical sensations. A num- 
ber of common objectives are shared, 
such as accuracy of reproduction, em- 
phasis of desirable effects, and speed 
and convenience in recording and proc- 
essing. As a result, it is not surpris- 
ing that many radiomen express in- 
terest in the field of photography, 
particularly in those instances where 
such electronic devices as the elec- 
tronic phototimer, stroboscope, and 
speed flash are useful. 

A simple and flexible device, valu- 
able in other fields as well as in pho- 
tography, is the electronic photometer 
to be described in this article. Using 
few components, it may be quickly and 
easily constructed for approximately 
one -third the cost of commercial ex- 
posure meters, and it has the strong 
advantage of being twenty to forty 
times more sensitive; thus, it can be 
utilized in a number of applications 
for which the conventional unit is un- 
fitted. 

Basically, the unit consists of a gas 
or vacuum type photocell and a sensi- 
tive vacuum tube voltmeter. For sim- 
plicity and portability, the power 
supply consists of a miniature "B" bat- 
tery and a single 11 /2 volt flashlight 
battery. The vacuum tube voltmeter is 
a simple one -tube circuit designed for 
minimum battery drain. Readings are 
essentially linear, and sensitivity is full 
scale at one volt or less, making this 
an excellent circuit for a compact 
portable test instrument. 

December, 1949 

By GLEN SOUTHWORTII 

A light intensity meter twenty to forty times 
more sensitive than conventional exposure meters. 

Total "B" current drain is of the 
order of two to four milliamperes, 
while "A" battery drain is slightly 
more than fifty mils, giving fairly long 
life to both batteries. This should ap- 
proximate about a hundred hours of 
use for the "B" battery and five to ten 
hours for the "A." The more expen- 
sive "B" battery may be kept in service 
even at voltages as low as forty -five 
volts and still obtain serviceable re- 
sults. The bucking current for the 
meter is obtained from the positive 
side of the "A" battery, thus eliminat- 

ing the need for a separate bias bat- 
tery. 

The photocell shown in the schemat- 
ic is a Type 930, an inexpensive tube 
of high sensitivity, developing approxi- 
mately 135 microamperes per lumen 
and is commonly used in sound and 
relay work with an incandescent light 
source. For more precise work, vac- 
uum type photocells, such as the 929 
which has a sensitivity of forty -five 
microamperes per lumen, may be used. 
In applications where extreme sensi- 

(Continued on page 101) 

Complete schematic of sensitive pho- 
tometer circuit. A one milliampere 
meter may be used if desired. Ad- 
ditional range may be secured 
through masking of the phototube. 

R1 -1 megohm, 1/2 W. res. 
megohm, 1/2 W. res. 

R3-1500 ohm wirewound po. 
R4-1500 ohm, 1/2 w. res. 
S1 -3 pole, 3 pos. rot. sw. (Mallory 32431) 
M,-O -200 microammeter 
1 -11/2 v. battery 
1-671/2 v. battery 
1-1T4 tube 
l -930 tube 

sic 

9304 rt8+67/2[ 
2 

i-e 

1/2v 
R2 

0 -200 

METER BALANCE 

SID ìJ 
r 
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DON'T Sell "Nuts and Bolts" 
By 

CARLE CHRISTENSEN 
Sales Consultant 

In presenting the technical features of a 
receiver, be sure you stress what they 
mean in terms of enjoyment and perform- 
ance to the prospect -do not give just 
a technical explanation of how it works. 

To the non -technical casiomer -sell 
the enjoyment a TV set will offer. 

AYEAR or two ago, very little sales effort was re- 
quired of the average radio dealer. The pent -up, 
post -war demand was sufficient to move all the 

radios and appliances he could get, and there was no se- 
rious competition either as to quality or price. It was 
not a matter of being able to sell the prospect -it was a 
question of how much the prospect could buy from the 
dealer. 

As we all know, however, the picture has changed. Each 
day brings us new problems of competition, both as to 
quality and price, and where in the past, salesmanship 
was an unnecessary frill in the dealer's operation, today 
it makes the difference between success and failure. 

As was pointed out in a previous article, "The Buying 
Motives, Key to More Sales" (August, 1949, issue, RADIO 
& TELEVISION NEws), people buy something because they 
feel it can fulfill one or more of their desires. In selling 
to the average person, there is very little in the way of 
cold, hard thinking that enters into the process. True, 
you may explain how the article you sell operates, but it 
will be helpful only insofar as it appeals to or awakens 
one or more of the prospect's desires to possess it. Tech- 
nical explanations that go beyond this do not help the 
sale, and if the prospect is not able to understand or ap- 
preciate your explanation, it may "kill" the sale. 

It is especially important that the salesman with a tech- 
nical background keep this in mind, because many of the 
sales that he loses to the trained salesman are forfeited 
because he sells "nuts and bolts," or should we say "coils 
and condensers," instead of what his product could do to 
fulfill the desires of the prospect. 

Perhaps the best way to demonstrate what we have in 
mind is to consider the sales presentations of two tele- 
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vision dealers -one who sold the prospect and the other 
who didn't. 

Our prospects, Mr. and Mrs. Thomas Black, decided they 
wanted to buy a television receiver. There were two radio 
dealers in their immediate neighborhood, and as we join 
them, they have just entered the shop of the first dealer, 
whom we will call Mr. Jones. After the usual greetings, 
Mr. Black has said, "We're interested in buying a tele- 
vision receiver. I've noticed you have some on display: 
We'd like a demonstration." 

Our salesman, happy at the prospect of a sale, replies, 
"Yes, indeed. Come right this way, won't you ? Here's 
my very finest set. It has twenty -eight tubes, with a sep- 
arate channel for both audio and video signals, a twelve - 
inch cathode -ray tube, and a twelve -channel tuner with 
a stage of preselection, ratio detection, and push -pull 6L6's 
in the output. Isn't she a beauty ?" 

Mr. Black, smiling faintly, replies, "Yes. It does look 
nice, but that all sounds like Greek to me. I had no idea 
it was so complicated. You see, I don't know a thing 
about radio; I'm an accountant." 

Mrs. Black, who really wants a set very much, senses 
her husband's objection and suggests, "But Tom, it can't 
be so difficult. Mabel Jordan operates theirs all the time." 
Then turning to the dealer, she asked, "Will you please 
explain to us how to tune it 

"Yes indeed, Mrs. Black. It's very simple. You just 
turn the a.c. switch like this and let the set warm up. 
Then you turn the volume control up about half way, and 
turn the tuner indicator to the channel you want. Then 
you adjust the vernier control, set the brilliance and con- 
trast controls, and there's your station. Simple, isn't it ?" 

Mr. and Mrs. Black looked at each other a bit bewil- 
dered, and then Mr. Black answered, "Yes, I guess it is 
when you know how, but it still seems rather complicated. 
Do you have any sets that are easier to operate ?" 

"Oh, no, Sir. They are all just about the same in that 
way. No trick at all when you get on to it. Any more 
questions you'd like to ask ?" 
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Mr. Black, with a doubtful expression, answered, "No, 
not just now, Mr. Jones. I guess we'll want to think it 
over a little. Thank you for your trouble." 

"That's O.K.," nodded the dealer. "Drop in any time. 
Be glad to serve you." 

Outside the store, Mr. and Mrs. Black walked along 
quietly for a time. Then Mrs. Black spoke, "But Tom, 
I still can't believe it is as complicated as he said it was." 
There was another period of silence, and then with marked 
determination, she added, "And if Mabel Jordan can do it, 
I can do it too! Let's drop in at the other store down the 
street and see what they say. Maybe they'll have some 
simpler sets." 

Tom Black grinned broadly. "O.K., Kitten, let's give 
him a try." 

Inside the second store, Mr. Black made the same re- 
quest for information. The clerk, as before, was prompt 
and courteous in his reply. "Yes, Sir. I'll be very happy 
to show you some of our sets. Here's a set we're really 
enthusiastic about. It will give you a brilliant, large, 
easy -to -view picture of approximately 75 square inches. 
That's really ideal for the average living room and makes 
it comfortable for eight to ten people to enjoy themselves. 

"The receiver embodies all of the latest engineering fea- 
tures to insure you a brilliant, steady picture from all sta- 
tions, and because of its superior design, it's as simple to 
tune as your present radio. Let's try it, shall we? 

"Here's a program listing for today. Let's see now, it's 
just about 7 :30 p.m. Oh, yes. Here we are -what would 
you like? There's a dramatic show at Number 4 on the 
tuning dial, a news broadcast at Number 5, an old western 
movie on Number 7 and a night baseball game on Number 
9. 

"Number 9? All right, Mr. Black. Now just to show 
you how simple it is, I want you to tune it for me. 

"First of all, let's turn the set on with the knob that is 
labeled 'Volume.' That's just like the volume control on 
your regular radio. It turns the set on, and later, when 
you want to control the volume, you just turn it to the 
left or to the right depending on how loud you'd like it. 

"Now, we'll give the set just a few moments to warm 
up. That's just like your radio too, isn't it? In fact, 
there really isn't very much difference between the two, 
except that in this set you tune in the picture as well as 
the sound. 

"Next, let's turn the tuning dial to station Number 9. 
There we are. See, we're getting a picture already. We 
can do a little better than that, though. See this second 
knob in the center of the tuning dial ? That's the fine 
adjustment that enables us to tune the set exactly to 
the station. We just turn it slowly until we get the loud- 
est sound. You'll notice, that as you tuned in the loudest 
sound, the picture got brightest too, didn't it? Actually, 
we tune them both in at the same time, with just one 
knob -we tune in the sound and the picture takes care 
of itself. 

"That's really a fine picture you tuned in, isn't it, Mr. 
Black ?" continued the dealer after a few seconds. Mr. 
Black was beaming like a school boy who'd hit his first 
home run. 

The dealer, quick to crystallize this positive emotion 
into a definite picture, suggested, "Just like being at the 
ball game, isn't it? Can't you just picture yourself, re- 
laxed in a comfortable arm chair, watching the World 
Series? There's really nothing like it. All the magic 
of modern science at your finger tips. Golly, look at that 
hit! He really walloped that one, didn't he 

Meanwhile, Mrs. Black was still a bit cautious. This 
was such a contrast to the first demonstration. And there 
were two more knobs. Waiting for the opportune time, 
she asked, "But what about the two other knobs ? Don't 
you have to adjust them, too ? I've been given the idea 
that tuning a television receiver was a lot more compli- 
cated." 

"Oh, I was going to explain those to you in just a mo- 
ment, Mrs. Black, but the fact is, because of the superior 
engineering of this set, you won't have to adjust them 
very often. Actually, they are in some ways like the tone 
controls on your radio. Perhaps you remember that some 
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A television receiver has tremendous appeal for everyone. In 
making your sales presentation, keep technical details at a 
minimum and build your sales talk around the pleasure and 
enjoyment it will bring the family as a group, or individually. 

radios had one control for the high tones and another for 
the low tones? Well, that's just about what these are, 
except that they control the picture. Now, you come over 
here and turn the one marked 'Brilliance.' There! You 
see how much brighter the picture became? Now, turn 
this other knob marked 'Contrast.' Notice how the pic- 
ture became darker and the contrast between the light 
and dark shades became greater ? Well, you adjust those 
two controls to get the most pleasing picture. And as a 
general thing, they will require very little attention from 
one station to the next. Now you tune in a station for 
us, Mrs. Black. Let's see about that dramatic show on 
Channel 4." 

Quickly and easily, under his expert coaching, she tuned 
in the program. 

"There, now, isn't that something? A dramatic theater 
in your own home. Can't you just see yourself and your 
friends gathered together around this television receiver? 
It's almost hard to understand how we got along without 
it, isn't it ? 

"Do either of you have any further questions ?" 
Mrs. Black guessed she didn't, but Mr. Black, returning 

to the world of reality, asked about the price. 
"Well, Mr. Black, figured over three years of use, this 

set will cost you only about thirty cents a day -not much 
doubt about your getting that much entertainment out 
of it, is there? 

"In fact, you'll find it will actually save money over 
what you are now spending for movies, plays, and sports 
events and, besides, it will bring you a whole world of 

(Continued on page 118) 

Both photographs are of the same receiver, yet to the general 
public, one is a maze of resistors, coils, and condensers. 
while the other is a thing of beauty. a complete TV set ca- 
pable of bringing limitless pleasure and enjoyment to the happy 
owner. Which has the greater appeal? Which do you sell? 
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The transmitter described in the August 
issue may be easily converted for phone 
operation by the addition of a modulator. 

The added modulator acts 
as a convenient base for 
the present transmitter. 

By R. L. PARMENTER, W1dRF 

F YOU have already built up the 
little rig previously described in 
these pages as "Your First Trans- 

mitter" (August, 1949, issue) and you 
have a desire to incorporate phone 
operation, it is a relatively simple 
matter to accomplish this. 

Utilizing a quite simple circuit and 
requiring few parts, the small modu- 
lator herein described has its output 
applied to the screen circuit of the 
807 final amplifier. More than enough 
power is obtained from a 50B5 minia- 
ture beam pentode to superimpose on 
the carrier emitted by the 807 the am- 
plitude modulation required for phone 
operation. Since a portion of the 160 
meter band is now available for use 
by all classes of amateurs, the combi- 
nation provided by the addition of this 
unit to the r.f. section makes an ideal 
rig for around town use. The author 
has worked across town consistently 
even through evening QRM with en- 
tirely satisfactory results. It may be 
possible to get satisfactory operation 
on 10 -meter phone by using a 10 -meter 

crystal, or by using a 20 -meter crystal 
and doubling in the 807 stage. The 
author has not tried this and the re- 
sults cannot be guaranteed, but the 
possibilities seem to be there since the 
807 requires so little drive. 

In the event this is tried, however, 
it is advisable to check the harmonic 
radiation of the transmitter, espe- 
cially if there are television receivers 
in the vicinity. Even a small har- 
monic content will cause interference 
to television receivers, and possibly 
result in quiet hours in order to keep 
peace with the neighbors. 

The various radio publications have 
had several articles in recent months 
on the subject of eliminating televi- 
sion interference, and it is suggested 
that these articles be studied if such 
interference is encountered. In many 
cases, the interference may be cured 
by the use of r.f. chokes in series 
with the power line feeding the trans- 
mitter. The use of an antenna system 
resonant to the operating frequency 
will help in some cases. 

In severe cases, the only solution 
may lie in the shielding of the trans- 
mitter. This procedure is described 
in the September, 1949 issue of RADIO 

& TELEVISION NEWS. 
The circuit consists of a single stage 

of voltage amplification for building 
up the output from a single- button 
microphone and applies this to the 
grid of a beam power pentode. This, 
in turn, applies audio power to the 
screen of the r.f. final. This is really 
an adaptation of a screen modulation 
circuit previously described in these 
pages where it was used to modulate 
an 813 final.' The voltage gain has 
been decreased and the power output 
reduced. Also an a.c. -d.c. type of rec- 
tifier, along with the series string for 
filament heating, has been used to 
eliminate the need for a power trans- 
former. Contrary to what may have 
been expected, there were no difficul- 
ties experienced from hum troubles. 
The only disadvantage apparent so 
far is the fact that an actual earth 
ground cannot be used either on the 
modulator or the r.f. final, and, con- 
sequently, the chassis ground is at the 
potential of one side of the line. Al- 
lowance must be made for this fact, of 
course. 

The coupling arrangement between 
the modulator and the 807 is accom- 
plished by the use of midget chokes 
and is in reality Heising modulation 
applied to the screen. This system 
was not uncommon in the old days of 
modulated oscillators but applied to 
the plate circuit. Almost any choke 
heavy enough for the average small 
table model radio is good enough for 
this job, as the impedance matching is 

1 "Screen Grid Modulation," Alva Wilson, 
W5DAD. RADIO & TELEVISION NEWS, No- 
vember, 1948. 
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not critical. One choke furnishes a 
plate load for the 50B5, while the other 
furnishes additional filtering for the 
screen voltage and keeps the audio 
power from being lost in the power 
supply. The 1 µfd. paper condenser 
passes the audio voltage from the 
plate of the 50B5 to the screen circuit 
of the 807 but blocks the screen volt- 
age from the 50B5. This condenser 
could be larger in capacitance, but 
this is really not necessary since the 
50B5 develops ample audio power. A 
35W4 is used as a half -wave rectifier 
to supply d.c. for the other tubes. 

It was deemed desirable to keep the 
height of the unit to a minimum since 
it was to be used as a base for the 
transmitter proper. By using a 7x7x 
1% inch chassis, inverted, we were 
able to conserve some height and at 
the same time retain the use of the 
front and back drop for mounting 
controls and terminals. The chassis is 
raised above the baseboard of the 
cabinet by 1 -inch machine screws 
which act as legs. This provides usa- 
ble space below the chassis for socket 
wiring and for accommodating the 
smaller items, such as resistors, cath- 
ode condensers, and coupling condens- 
ers. A box was made of wood and 
Masonite, the inside dimensions be- 
ing 71/4x71/2x31/4 inches. This is used 
fo house the chassis; the r.f. portion 
slides down into the side pieces of Ma- 
sonite and are affixed together by flat- 
head 6 -32 machine screws. 

A top view of the chassis is shown 
in the photo, and while the parts 
placement is not especially critical, 
it is advisable to orient the chokes so 
that their fields will interact as little 
as possible. The cylindrical object at 
the front of the chassis is a war sur- 
plus microphone transformer. Wiring 
below chassis is done point -to- point, 
and it was not deemed necessary to 
illustrate this. The microphone bat- 
tery is connected by using two banana 
jacks, while the two combination 
binding posts on the backdrop of the 
chassis are for cutting the modulator 
in or out of the circuit (for c.w. or 
phone). The manner of doing this is 
shown in the circuit diagram. 

Operation 
After the unit has been built and 

the wiring checked, it may be tested 
for audio gain and quality by connect- 
ing a pair of phones across the bind- 
ing post marked "for c.w." and the 
ground, with no other external con- 
nections being made. (In other words, 
the unit is not connected to the trans- 
mitter.) A very small amount of gain 
is required to provide an astonishing 
amount of pickup. If this test proves 
satisfactory, it may be connected to 
the transmitter and put on the air. 
Modulation may be observed by a 
Christmas tree bulb in a feeder or by 
the neon indicator. Upward modula- 
tion must be maintained, so do not 
load beyond the point where this oc- 
curs since it is easy to overmodulate. 
Some means of checking for percent- 
age of modulation should be em- 
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R, -5000 ohm, 1/2 w. res. 
R4- 220,000 ohm, 1/2 w. res. 
R5- 500,000 ohm pot. 
R.-125 ohm, 1 w. res. 
R,, -135 ohm, 10 w. wirewound res. 
C -.001 µfd. @ 400 r. cond. 
Ci, C5-10 Aid., 25 v. elec. cond. 

µfd. @ 400 v. cond. 
C, -1 Aid. @ 400 y. paper cond. 

µfd. @ 150 v. elec. cond. 
Ce -50 Add. @ 150 y. elec. cond. 
B .-1.5 or 3 v. dry cell 

jack 
Jy J, -Tip jacks 

807 ORIGINAL RESISTOR 
NETWORK DELETED 

001 

ca 

BI T2 

J2 

CHASSIS 
GROUND 

ONLY 

o 

SI 

T,- Single button mic. trans. 
T.-Midget choke or output trans. 
CH,, CH._ 50 ma. midget choke S,- S.p.s.t. rw. 

CH2 

C6 

PHONE 

CHI 

Jj 

TO 150V 10200V. 
TAP ON MAIN POWER 

SUPPLY BLEEDER 
PL, -6 -8 y. pilot lamp, 150 ma. ( #40) 
V, 12.4T6 tube 
V. -50B5 tube 
V8-35W4 tube 

Schematic diagram of the modulator, 

ployed, even if it is merely having the 
neighboring amateur listen in for 
your signal. Plenty of gain was ob- 
served at our station when using a 
T17B hand mike (war surplus) and a 
11/2 volt dry cell, and the quality re- 
ports were satisfactory for communi- 
cations purposes. 

This little modulator provides an 

showing the changes in screen wiring. 

easy, economical way of applying 
phone to the small c.w. rig previously 
described. It may be effectively em- 
ployed with other transmitters, of 
course, when the power requirements 
are similar or somewhat higher. We 
ran into no "bugs" in its construction 
or operation, and it should present no 
difficulties even to a beginner. {X 

Top view of the modulator. All components are below the chassis. 
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CATHODE FOLLOWER 

Matches 

Audio Line 

An inexpensive method of matching a 250 or 500 ohm 
line without a plate -to -line transformer. This system 
also provides power circuit control over the same line. 

WHEN recently the writer had 
occasion to couple a phono- 
graph preamplifier to an am- 

plifier 30 feet distant, a cathode fol- 
lower circuit was used to give low im- 
pedance, saving the cost of an expen- 
sive tube -to -line transformer and at 
the same time achieving excellent 
high- frequency response. Ordinary 
twisted pair, such as is used by the 
telephone company, was employed for 
the transmission line, although a 
shielded cable such as Belden 8401 is 
also suitable for the purpose. 

The circuit diagram for a typical 
cathode follower circuit and an ac- 
companying chart giving parts values 
for various tubes to match 250 ohm 
and 500 ohm lines is shown in Fig. 1. 
Where the value of R, is given as zero, 

Fig. 1. 

R 

UNE 

Z OHMS R3 
TERMINATING 

RESISTOR 

TUBE R R R Z C, GAIN 

6SF5 2200 0 500 500 50 .38 

/z6SL7 820 1800 500 500 50 .40 

6J5 
1/2 6SN7 820 0 250 250 100 .33 

R,, R,, R, in ohms, 1/4 watt; 
C, in µfd., 25 w.v. 
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it may, of course, be omitted, and the 
junction of R, and the grid resistor 
grounded. The purpose of C, is to 
block d.c. from the line, preventing 
the terminating resistor from shunting 
the cathode for d.c. It may be an elec- 
trolytic providing that polarity is ob- 
served as shown in Fig. 1. 

Care should be taken not to over- 
drive these circuits. About 2 volts 
r.m.s. can be used without excessive 
distortion. The grid resistor may be 
replaced with a 500,000 ohm poten- 
tiometer if desired, and this used to 
adjust the input level. 

Parts placement is no more critical 
than in other audio circuits. The input 
circuit may be well -shielded to prevent 
hum pickup, as the degenerative effect 
of the cathode follower circuit will 

Fig. 2. 

+250 V 

.05 

TO TUNER 
PRE AMP,ETO 

AUDIO 
OUTPUT TO 

POWER 
AMPLIFIER 

50 
(SEETEXT) 

-)+ 
J 50 

(SEE TEXT) 

5008 

Ill V A C 

.1 
,1' 

RI 
(SEE TEXT) 

10K 

RELAY 
(SEE TEXT) 

J 

i 
AMPLIFIER 

POWER 
TRANSFORMER 

reduce the effects of any reasonable 
amount of shield capacity. 

A balanced 500 ohm line may be fed 
by using two 250 ohm circuits hooked 
"back -to- back" in push -pull, and the 
line terminated with two 250 ohm re- 
sistors whose junction is grounded. A 
6SN7 fits this application admirably. 

Although in the application already 
mentioned, the volume and tone were 
controlled at the remote amplifier, the 
circuit might also be used to couple a 
preamplifier containing volume and 
tone controls to a remote power am- 
plifier. In a case such as this, the cir- 
cuit of Fig. 2 can be used to turn the 
amplifier on and off from the pre- 
amplifier using the same wires used to 
transmit the audio intelligence. 

In this circuit, when the preampli- 
fier power is turned on, a d.c. voltage 
from the preamplifier "B plus" circuit 
is fed through R, to the line, operating 
the relay through the 10,000 ohm re- 
sistor. When the relay closes, it com- 
pletes the power circuit of the remote 
amplifier and turns it on also. The 
audio is transmitted through the 50 
pfd. blocking condensers to the 500 
ohm terminating resistor. Note that in 
this case the polarity of the blocking 
condenser connected to the 6SF5 cath- 
ode is opposite from that shown in Fig. 
1. In this case, the d.c. control voltage 
on the line is greater than the 6SF5 
cathode voltage, hence this connec- 
tion. To prevent the inductance of the 
relay coil from affecting the frequency 
response of the line, it is isolated by 
means of the 10,000 ohm resistor. The 
value of R, and the voltage rating of 
the 50 pfd. condensers will depend 
upon the relay used. 

The relay should be a fairly sensitive 
unit. The one used by the writer was a 
7500 ohm, 28 volt surplus unit, and 
operated on about 3 ma. After the re- 
lay has been decided upon, the value of 
R, can be found by connecting the 10,- 
000 ohm resistor, the relay, and suc- 
cessively smaller trial values of R, 
across the "B" supply until a value 
is found for R, such that the relay just 
closes. If the characterisitcs of the re- 
lay are known accurately, then the 
value of R, may be calculated. Next 
measure or calculate the voltage drop 
across the 10,000 ohm resistor and the 
relay combined, allow a safety factor, 
and use this value for the voltage rat- 
ing of the 50 pfd. condensers. If the 
relay contacts will not handle the 
primary current of the amplifier power 
supply, then the sensitive relay may be 
connected to operate a larger 117 volt 
a.c. relay having adequate contacts. 

These circuits should find applica- 
tion in any case where the use of a 
high- impedance circuit will result in 
unsatisfactory frequency response. Be- 
cause for relatively short distances (in 
the order of 50 feet) almost any type 
of cable may be used, it is often pos- 
sible to use existing cables, thereby 
saving the expense and inconvenience 
of installing new cable. The control 
circuit of Fig. 2 adds a control function 
without extra wiring, gaining further 
simplicity and convenience. 30 
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NEW MARKETS 

For INTERCOMS 
By AIt11? I.IRHRIIA\ . 

Pres., Talk-A-Phone Co. 

Almost 90 pow-cent of the potential 
intercom market is untapped. Add 
this profitable line to your business. 

MOST versatile yet least famil- 
iar of electronic products dis- 
tributed through merchandis- 

ing outlets is the intercommunication 
system. This combination of utility 
and mystery offers not only a tremen- 
dous market, but a real challenge as 
well. If ever there was a free field 
in the electronic industry, intercom 
offers it. 

To begin with, consider just one 
facet of the intercom market: the 
home. Research tells us that fewer 
than one -half of one per -cent of Amer- 
ica's homes are intercom -equipped. 

While the industrial and office inter- 
com market has received rather more 
attention, a conservative estimate of 
the sales potential in the intercom 
field as a whole would reveal that 
fully ninety per -cent of the market is 
virtually untouched. 

Why is this so, in an age when other 
electronic products have made such 
thorough penetration of their markets ? 
First, because intercoms, particularly 
home installations, are only beginning 
to catch the popular imagination; be- 
cause demand has not yet been created, 
and most basic reason of all, because 
its sale appears to be a complicated 
procedure. Note that I say "appears 
to be." In reality it is very simple. 

Let's see what happens when the 
December, 1949 

prospective buyer decides that he 
wants an intercom. First, he has rec- 
ognized a specific need. Actually, he 
usually is not fully aware of how much 
can be accomplished with an intercom. 
He merely knows he has a problem 
and he hopes that an intercom can 
solve it for him. Were he aware of 
the versatility of the intercom, if he 
knew in how many ways intercoms 
could be used to coordinate his organ- 
ization or simplify the operation of his 
home and eliminate wasted time and 
energy, he would be in a better posi- 
tion to explain his needs comprehen- 
sively to the salesman. But in most 
cases he is unaware of the full field 
of usefulness of an intercom. 

The radio distributor and service 
technician, on the other hand, knows 
all these things about intercoms, but 
he is not familiar with the prospect's 
problem. And no matter how many 
questions are asked, the first contact 
may not reveal exactly what is needed. 
This is the crucial point in intercom 
selling. The technician can overwhelm 
the prospect with his technical knowl- 
edge of intercoms and usually smother 
the sale in his own erudition, or he can 
ask a few simple, basic questions which 
will instill and justify the customer's 
confidence and lead to an acceptable 
solution of his problem. After these 

basic questions are asked, upon the 
"salesman" rests the responsibility of 
recommending equipment which will 
first meet the prime requirements of 
the prospect and second, make way for 
the additional intercom setup which he 
will eventually need, or the need for 
which he is presently unaware. 

At this point, the salesman will 
avoid recommending a complicated 
system. Instead he will take the pros- 
pect step by step over the basic prin- 
ciples of the intercom. Let's assume 
that the installation calls for several 
master units and additional staff sta- 
tions, where one staff station is to orig- 
inate calls, another is not to originate 
calls, another is to be "private" and 
still another "non- private." To enu- 
merate the needs in this way would be 
to needlessly confuse the prospect. 
Fortunately, the manufacturer himself 
has come to the rescue by devising a 
versatile and flexible product, a unit 
which can give the buyer master sta- 
tions where he needs them; staff sta- 
tions as required; horns or boosters; 
in short, everything needed in any 
given situation, bearing in mind future 
as well as present needs. 

Probably the manufacturer's great- 
est contribution to simplified selling of 
intercoms has been the introduction of 

(Continued on page 136) 
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PRINTED CIRCUITS 
Part 1. A review of printed circuit techniques. To 

be concluded next month u-ith an article on how 

the experimenter can apply, in a simplified form, 
printed circuits to home constructed units. 

By 
JOHN T. FRYE 

A VERY loud Bang announced to 
the electronic world early in 
1945 that printed circuits had 

moved from the experimental to the 
practical stage, for it was at that time 
that the National Bureau of Stand- 
ards, working closely with the Cen- 
tralab- Division of the Globe Union 
Company, began mass production on 
the tiny radio proximity fuse for mor- 
tar shells : a fuse incorporating a com- 
plex electronic circuit "printed" on a 
thin steatite plate 13/4" long by 11/4" 
wide! 

Since that time, the printed circuit 
has thrust its tentacles into every por- 
tion of the electronic field, and it has 
miraculously shrunk everything it 
touched. Hearing aid amplifiers, com- 
plete with batteries, that are smaller 
than a cigarette package; personal 
radios that can be cradled in the palm 
of the hand; radio and television sub- 
assemblies occupying only one -tenth 
the space needed for conventional as- 
semblies and requiring one -half as 
many soldered connections for instal- 
lation : these are but a few of the 
achievements of this new process, and 
the surface has barely been scratched. 
Every day sees new applications of this 
method by which space is saved, 
weight is reduced, assembly is simpli- 
fied, and cost is cut. 

Every electronic worker is certain to 
come in contact with printed circuits 
in increasing number, and it is the pur- 
pose of this article to prepare him for 
that contact by making him familiar 
with the various methods and techni- 
ques by which these circuits are pro- 
duced commercially and then showing 
him how he can develop and experi- 
ment with his own printed circuits. 

Fig. 1. The "Couplate " unit. It contains 
a complete interstage coupling circuit. 

This typical group, only a few of the many 
commercially built units already produced, is an 
example of how Centralab's printed circuit audio 
amplifier has been received by the industry. 

First, it should be clearly understood 
that the term "printed circuit" covers 
any reproduction of an electrical cir- 
cuit upon an insulating surface by any 
process. Essentially it changes a bulky 
three -dimensional array of electrical 
parts and conductors into a compact 
and very nearly two -dimensional ar- 
rangement. An example best shows 
how this is done: 

Suppose we want to build the com- 
plete interstage coupling circuit shown 
in Fig. 2. First, let us redraw our 
diagram on a tiny plate of steatite 
approximately 1 "x3/4 ". Then let us 

Fig. 2. Diagram of "Couplate."" Finished 
unit measures 1 -1/16 x 13/16 x 3/16 in. 

carefully trace out the heavy lines 
with a small brush which we have 
dipped into a "paint" made by mixing 
fine particles of silver together with a 
liquid binder to hold the particles to- 
gether and a solvent used to make the 
mixture thin enough to brush. 

Next, suppose we have several dif- 
ferent solutions of finely powdered 
graphite or lamp- black, a resin binder, 
and a solvent. We can experiment with 
these until we find just the right com- 
bination of mixture, thickness, and 
length of line needed to produce re- 
sistances equal to R, and R,; and then 
we carefully paint in these resistance 
lines at the proper points between the 
silver conducting lines already drawn. 
Then we place our little plate in an 
oven and raise the temperature to the 
point where our lines of paint will be 
"fired" directly to the ceramic base, 
adhering to it with a tensile strength 
of 3000 pounds to the square inch. 
Finally we solder tiny ceramic con- 
densers of the proper values across 
the gaps representing the condensers, 
and then we attach flexible leads to 
our silver paint at points 1, 2, 3, and 4. 
The result is a "printed circuit" that 
will perform exactly the same as one 
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using conventional components, but 
our printed sub -assembly will be no 
bigger than a postage stamp and re- 
quire only four soldered connections 
to be made by the radio assembly -line 
operator. A commercial version of 
just such a printed circuit is shown in 
Fig. 1. 

Such a manual process, while point- 
ing up the difference .between printed 
and conventional circuits, obviously 
could not be adapted to mass produc- 
tion. Various stencilling methods are 
the answer to producing more uniform 
circuits at higher speed, and the silk - 
screen process is one of the most suc- 
cessful. 

In this system, a fine -meshed silk 
screen is tightly stretched on a wooden 
frame and covered with a photosensi- 
tive material that becomes insoluble 
when exposed to strong ultraviolet 
light. A photographic -positive mask of 
the exact shape of the required con- 
ducting circuit is placed on top of the 
screen, which is then exposed to the 
rays from an ultraviolet lamp. Final- 
ly, the portions of the film protected 
by the mask are washed away in cold 
water, leaving a stencil of the conduc- 
tor design to be printed. All four of 
these steps are clearly illustrated in 
Fig. 3. 

This finished stencil is held securely 
against the base plate to be printed; 
and the circuits can be printed on 
practically any insulating material, or 
even on conducting material that has 
been coated with a non -conducting 
film, such as lacquer, and a quantity 
of silver paint is placed at one end 
of the screen. A neoprene bar, or 
"squeegee," is moved across the top 
surface, forcing the paint ahead of 
it and down through the open mesh of 
the design, as is shown in Fig. 4. 
When the screen is removed, the sur- 
face of the plate is found to be printed 
with an exact, sharp- edged, uniformly - 
thick design of the required conductor 
circuit. A second stencil can be used 
to print the resistors in their proper 
places. The paint is fired to the base 
exactly as was done before. This proc- 
ess is shown in Fig. 6. In Fig. 7 are 
displayed base plates at various stages 
of completion. 

Brushing and stencilling with a silk 

Fig. 3. These individual operations show the method used in preparing a silk screen. 

Fig. 4. Silk- screen printing. Paint is forced through the open mesh of the screen. 
After the screen is removed, the surface of the base plate is found to be printed 
with an exact, sharp -edged, uniformly -thick design of the required conductor circuit. 
A second stencil can then be used to print the resistors in their proper location. 

Fig. 5. Front and rear views of one of the many hearing -aid amplifiers that are printed on ceramic plates. 
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Fig. 6. A high temperature oven is used for firing a group of printed circuits. 

Fig. 7. Partially completed electronic circuits printed on steatite plates and 
cylinders by the silk- screen process. Light lines are silver conductors and in- 
ductors; dark rectangles are resistors; circular disks are ceramic condensers. 

Fig. 8. Illustrating the evolution of an audio plate -to -grid coupling circuit. 

`COUPLATE'"i CIRCUIT 

01 i 

R 
o 

500 R2 

4 

SILVER SCREEN PATTERN 

ILVER SCREENING "COUPLATES" 

screen are not the only ways in which 
the conducting and resistor paints are 
applied. For example, a decalcomania, 
on which the circuit is printed on a 
thin flexible film that can be trans- 
ferred to the final surface, is useful in 
applying the circuits to cylindrical or 
irregularly- shaped objects. The film is 
removed by firing. 

Most standard printing processes are 
also used. As a single example, the re- 
quired design can be raised on the face 
of a rubber stamp, and this stamp can 
be pressed first on a pad of conducting 
ink and then on the surface to be 
printed. Plating of this printed design 
will increase its conductance if neces- 
sary. In the same way, other printing 
processes such as engraving, litho- 
graphing, and intaglio are also em- 
ployed. 

You old- timers who used to draw 
your own grid -leaks with a lead pencil 
were using a form of printed circuits 
that still may have possibilities. Pen- 
cils having "leads" of varying degrees 
of conductivity, or pens filled with con- 
ducting inks are being used experi- 
mentally. With such devices an ex- 
perimental circuit could be drawn and 
constructed ready for testing all at 
one and the same operation! 

Condensers can be painted, too, by 
employing silver disks painted on op- 
posite sides of the base plate so that 
the plate material becomes the dielec- 
tric. If the plate is constructed of 
high -dielectric material, condensers of 
reasonable capacity can be obtained 
by this method; otherwise, miniature 
thin -disk ceramic condensers are often 
employed by soldering them with a low 
temperature solder directly to a sil- 
vered area on the base. 

Printed inductors are also used, 
especially in the low- inductance val- 
ues. Spiral forms are used on flat 
bases, although the more conventional 
forms can be used when the circuit is 
printed on the tube envelope or a 
cylindrical base plate as is shown in 
Fig. 9. The inductance of a spiral 
conductor can be increased by cover- 
ing it with an insulating layer of lac- 
quer and then painting another spiral 
right on top of it and connecting the 
two in series, painting another spiral 
on top of that, etc. The distributed 
capacity and the Q of the circuit re- 
quired are the limiting factors to the 
usefulness of this method. 

Placing a layer of magnetic paint, 
made of a colloidal suspension of pow- 
dered magnetic material, both beneath 
and above the spiral conductor, with 
insulating layers serving to protect the 
turns of the inductance from shorting, 
will also increase the inductance. 

The spraying of conducting films on 
insulated surfaces is another method 
of printing circuits. The same paints 
can be used in paint spray guns as for 
the stencilled- screen process; or mol- 
ten streams of metal can be sprayed 
through locating stencils. Guns are 
available in which the metal to be 
sprayed is fed into the gun in the form 
of a wire, where it is heated to the 

(Continued on page 126) 
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MODERN TELEVISION 

RECEIVERS 
TRANSFORMER 

RECTIFIER ASSEMBLY 

HIGH VOLTAGE 
TERMINAL 

68G8G 
PULSE 

AMPLIFIER 

6SR7 
BLOCKING 

OSCILLATOR 

Part 20. A description of flyback and pulse -type 
high- roIlage pourer supplies that are part of the 
horizontal deflection systems of TV receivers. 

IN PART 19 of this series the struc- 
ture of a horizontal electromag- 
netic system was analyzed, and it 

was there noted that when the plate 
current of the 6BG6 power tube driv- 
ing the horizontal output transformer 
was suddenly cut off, a large amount 
of energy existed in the magnetic field 
present in the output transformer. 
Part of this energy was employed to 
return the electron beam from the 
right -hand side of the screen to the 
left -hand side, and the remainder was 
converted by the damper tube into 
additional d.c. voltage which is then 
added to the "B+" voltage of the low - 
voltage power supply and applied to 
the 6BG6 output tube. 

The extremely short retrace inter- 
val of 7 microseconds which exists in 
the horizontal deflection circuit is used 
to further advantage in developing the 
9000 to 11,000 volts required by the 
second anode of the picture tube. It 
is well -known that the voltage induced 
in any inductance is governed by the 
relationship 

di 
e (induced) = L - 

dt 

where di represents the change in cur- 
rent flowing through the coil (of in- 

ductance L) in the time dt. (There is 
a minus sign in the foregoing equa- 
tion which has been disregarded be- 
cause it possesses no significance 
here). In the horizontal output trans- 
former, the plate current of the 6BG6, 
flowing through the primary winding, 
drops from a value of 77 milliamperes 
to zero in a period of less than 5 
microseconds. With sufficient induc- 
tance in the primary winding, pulse 
peaks of 9000 to 11,000 volts may be 
developed during each retrace inter- 
val. These pulses have a repetition 
rate of 15,750 times a second and, by 
applying them to a diode rectifier, can 
be converted to d.c. and then fed to 
the cathode -ray tube. Since this volt- 
age is developed during the retrace or 
flyback interval of a horizontal scan- 
ning period, the power supply is 
known as a "flyback" type of power 
supply. Occasionally the name, "in- 
ductive- kick" power supply is also 
heard. 

A typical circuit of a flyback power 
supply is shown in Fig. 1. A special 
high -voltage rectifier t u be, an 
8016/1B3 tube, is connected across the 
full primary of the horizontal output 
transformer. During each horizontal 
retrace interval, a high pcsitive pulse 
is developed across this winding and 

Special high -voltage sup- 
ply used in North American 
Philips projection systems. 

By 
MILTON S. KlI "ER 

is rectified by the 8016. Due to the 
high frequency of these pulses (15,750 
cycles), sufficient filtering is provided 
by a simple "pi" type filter consisting 
of a 500 Aufd. condenser, a 1- megohm 
resistor and approximately a 500 q fd. 
condenser formed by the inner and 
outer aquadag coatings in the cath- 
ode -ray tube itself. This latter ca- 
pacitance, incidentally, is just as real 
as any condenser bought from a parts 
jobber. It will store and retain elec- 
trical charge. Hence, before removing 
the picture tube from a set, be sure to 
discharge this capacitance by connect- 
ing a wire from the inside, high -volt- 
age button on the side of the cathode - 
ray tube to the outer aquadag coating. 
Many a tube has been dropped when 
the technician failed to observe this 
precaution and accidentally touched 
the high -voltage button while carry- 
ing the tube. 

Filament power for the 8016 is ob- 
tained from a small winding coupled 
to the primary of the horizontal out- 
put transformer. This tube was espe- 
cially designed for this application, re- 
quiring only 1/4 watt of power which 
can be taken from the circuit. 

The foregoing represents the type 
of horizontal sweep circuits employed 
by nearly all television receivers hav- 
ing electromagnetic deflection tubes. 
With sets containing 15 -, 16 -, 20 -inch 
and projection cathode -ray tubes, the 
9 or 10,000 volts power obtainable 
from the foregoing circuit is not 
enough, and the high -voltage section 
of the receiver must be enlarged. A 
15- or 16 -inch tube requires a full 
12,000 volts, and this can be obtained 
from the circuit shown in Fig. 2. The 
horizontal deflection circuit preceding 
the output transformer remains un- 
altered. However, the output trans- 
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Fig. 1. Conventional circuit diagram of a flyback power supply. 
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Fig. 2. A flyback high- voltage supply unit capable of producing 12,000 volts. 

former is modified to produce a peak 
voltage of 6500 volts across the full 
primary and to incorporate two fila- 
ment windings in the secondary. The 
additional filament winding is needed 
because two 8016 rectifiers are con- 
nected in series to develop the desired 
12,000 volt output. 

The operation of the rectifier cir- 
cuit is best explained by using the 
equivalent diagram shown in Fig. 3. 
At the instant that the plate current 
of the 6BG6 flowing through the 
primary of the output transformer is 
cut off, 6500 volts are developed here. 
This voltage is applied to V,, causing 
electrons to flow around through the 
primary winding and up to C,, and 
forcing an equivalent number of elec- 

trons to flow out of the top plate and 
back to V,. The electron flow continues 
until C. has charged to the peak value 
(6500 volts in this instance) of the ap- 
plied pulse. Thereafter, V, remains 
non -conductive until the next positive 
peak, and even then nothing will oc- 
cur unless some charge has leaked off 
of C,, reducing the value of the voltage 
across the condenser. 

During the interval when V. is not 
conducting, C2 charges C2 to its value 
because there exists a complete d.c. 
path between these two condensers. 
Electrons flow from the bottom plate 
of C,, through the primary winding of 
the horizontal output transformer to 
C2, and from C2 down through R, back 
to C. again. Initially, the charging of 

Fig. 3. An equivalent diagram of the high -voltage section shown In Fig. 2. 
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C2 by C. reduces the voltage across C. 
However, after several seconds, C. and 
C2 are both charged to essentially the 
full 6500 volts of the pulse. 

We come now to the second recti- 
fier, V0, and its associated condenser, 
C2. To understand how C3 acquires its 
charge, consider the circuit when C. 
and C2 are both fully charged, and the 
primary winding has a positive 6500 
volts across it. If we add the voltages 
existing between points A and B at 
this instant, we note the following : C, 
has a positive 6500 volts which combine 
with the 6500 volts across the trans- 
former for a total of 13,000 volts. Op- 
posing this are the 6500 volts across 
C,. Thus, V2 receives an applied volt- 
age of 6500 volts. Current flows 
through the tube, charging C, to 6500 
volts with the polarity as indicated in 
Fig. 3. This places point C at a polar- 
ity of 13,000 volts, obtained from the 
combined voltages of C. and C2. Actu- 
ally, due to losses throughout the cir- 
cuit, only a 12,000 -volt output is ob- 
tained. 

When the television receiver em- 
ploys a projection tube, 25,000 to 27,- 
000 volts are needed. To achieve this 
we use three 8016 rectifiers, instead of 
two, and employ a horizontal output 
transformer capable of developing 
9000 -volt pulses across the full prima- 
ry winding. (See Fig. 4.) The opera- 
tion of this circuit is similar to the 
preceding circuit with the addition 
that after C3 acquires its charge, it 
then charges C3. This brings us to the 
third diode, V3, and if the voltages are 
added around the circuit, with the 
voltage across the transformer pri- 
mary taken at its peak positive value, 
then it will be seen that V2 has ap- 
plied to it a voltage of 9000 volts, and 
it is to this value that C6 charges. The 
addition of the voltages across C), C2, 

and C6 produces the desired output 
voltage of 27,000 volts. The 5TP4 pro- 
jection tube utilizes electrostatic 
focusing, and this is supplied by con- 
necting a bleeder network from the 
positive plate of C. to the low -voltage 
power supply. A 15- megohm poten- 
tiometer is then inserted at an appro- 
priate point in this bleeder chain and 
the voltage applied to the proper base 
terminal of the image tube. 

Examination of the full schematic 
of the horizontal output circuit, Fig. 4, 
reveals the use of a separate damper 
(6AS7) and a low- voltage booster (a 
5V4G). In the circuit of Fig. 2, both 
of these functions were performed by 
a single tube (a 5V4G). However, bet- 
ter results can be obtained through 
the use of separate tubes, each de- 
signed for one specific application. The 
6AS7 is concerned with damping out 
the oscillations and maintaining a 
linear beam motion, while the 5V4 
converts some of the excess energy 
present during the retrace interval 
into d.c. voltage. In projection televi- 
sion receivers, where images 18 "x24" 
or larger are obtained, horizontal 
linearity is quite important and re- 
quires special circuits, such as that 
shown in Fig. 4. 
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Fig. 4. An extension of the flyback circuit of Fig. 2 to provide 27.000 volts for projection tubes. 

Beam Relaxer Circuit. A method 
for developing high voltage which is 
similar in some respects to the fly- 
back method is employed in the cir- 
cuit shown in Fig. 5. It consists of a 
horizontal output stage which is an 
oscillator driving the horizontal de- 
flection coils directly and, during 
beam retrace, developing the neces- 
sary high voltages by the inductive 
flyback method. 

The 6L6 horizontal output tube 
operates as an oscillator having its 
grid connected to the primary of the 
horizontal output transformer and its 
plate attached to a tap on the sec- 
ondary winding. The screen grid re- 
ceives negative horizontal sync pulses 
from the preceding sync clipper tube. 
These lock in the oscillator so that 
its frequency is kept in step with the 
incoming sync pulses. 

To start the analysis of the circuit, 
assume that the tube has just been 
cut off, due either to the oscillator 
operation or the arrival of a negative 
sync pulse at the screen grid. (When 
the system is operating properly, the 
two actions will occur simultaneous- 
ly.) With the stoppage of plate cur- 
rent, the magnetic flux of the trans- 
former collapses, inducing a high 
negative potential on the grid of V, 
and a high positive potential on the 
plate. The voltage reversal brought 
about by the field collapse is also ap- 
plied to the horizontal deflection coils, 
causing the beam to retrace rapidly. 

After the field has collapsed com- 
pletely, the high negative potential 
on the grid of V, decreases, and the 
tube begins to conduct again, the rate 
of current flow being determined by 
the plate resistance of the tube and 
the inductance of the plate winding 
of the transformer. The plate re- 
sistance of the tube is controlled by 
the bias on the grid, and this, in 
turn, is a function of the resistance 

in the cathode circuit. Hence, by 
varying the cathode resistance, we 
can control the period of oscillation of 
V,. The variable resistor is thus a 
"hold control." 

The magnetic flux on the trans- 
former starts building up now, and a 
positive potential is induced in the 
grid winding, thereby aiding the cur- 
rent growth throughout the circuit. 
Plate current flow increases due to the 
positive grid voltage until the tube 
reaches saturation. As current satur- 
ation is approached, the amount of 
positive induced grid voltage begins to 
decrease until a point is reached at 
which the voltage in the cathode cir- 
cuit is sufficiently high to overcome 
the positive grid voltage and force the 
tube into cut -off. If the oscillator is 
properly synchronized, this will also 
be the moment for the arrival of a 
negative sync pulse to the screen -grid. 
We are now back to our starting 

point, completing one cycle of oscil- 
lation. 

A 6L6 is used purposely for the os- 
cillator because its plate current -plate 
voltage characteristics show a sharp 
"knee" or bend when plate current 
saturation is reached. This causes the 
tube to attain saturation sharply, cut- 
ting off the oscillator sharply and ini- 
tiating a rapid retrace. A tube not of 
the beam power type would operate 
in this circuit, but since its charac- 
teristics do not possess this sharp 
"knee," the retrace time would not be 
as rapid and the induced voltage not 
so great. 

Scanning voltages which drive the 
horizontal scanning coils are obtained 
from the primary winding of the out- 
put transformer. Also across this 
winding are connected R,, L,, and C, 
which affect the horizontal linearity 
and which are designed to damp out 
any shock- excited oscillations that 

Fig. 5. Wiring diagram of a beam relaxation oscillator. 
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Fig. 7. Operating voltages and currents 
In the pulse -type unit shown in Fig. B. 

might develop in this winding. The 
potential developed across cathode re- 
sistor R. is a function of the average 
plate current and may be used for cen- 
tering the image horizontally on the 
screen. One side of the deflection coil 
is connected to the movable arm of 
R., while the other end connects to a 
fixed tap. In this way we can change 
the relative voltage polarity between 
the two points from positive to nega- 

tive and shift the beam to the right or 
left, as desired. 

The incoming sync pulses may be 
obtained directly from the video sig- 
nal itself, or from an automatic fre- 
quency control network of a type to 
be described later. 

Two 8016 high -voltage rectifiers are 
series connected across the full sec- 
ondary of the transformer, using the 
high surge of voltage during retrace 
to develop an output voltage of 9000 
volts. 

Pulse -Type H.V. Supplies. North 
American Philips has recently devel- 
oped a special compact projection sys- 
tem which employs a special high - 
voltage power supply. This high -volt- 
age supply is known as a pulse type 
and it differs from the flyback type 
previously discussed in that a separate 
pulse generator is employed, operat- 
ing at a frequency which is consider- 
ably lower than the horizontal sweep 
frequency. 

The circuit of the power supply, 
shown in Fig. 6, consists of a block- 
ing oscillator, a driver amplifier, and 
a three -tube, cascaded, high -voltage 
rectifier. The blocking oscillator is 
conventional in form and operates at 
a frequency of about 1000 cycles. It 
produces a saw -tooth voltage which is 

The horizontal output transformer used in sets containing a flyback power supply. 
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applied to the grid of the following 
6BG6 driver amplifier. (See Fig. 7.) 
The grid of this tube is biased beyond 
cut -off so that plate current flows only 
during the upper third portion of the 
saw -tooth wave. At the peak of the 
saw- tooth, the grid voltage of the 
6BG6 drops sharply into cut -off, stop- 
ping the flow of plate current. Due to 
the inductance in the transformer 
windings and the stray capacitances 
across them, the system is shocked 
into oscillations. The values of these 
components were chosen to produce 
transient oscillations having a fre- 
quency of about 25 kc. The oscillations 
continue until the next flow of plate 
current from the 6BG6. This is in- 
dicated in Fig. 7. In the flyback sys- 
tem, a damping tube placed across the 
output transformer damped out all 
but the first cycle of oscillations. In 
this circuit no such damping is pres- 
ent, and the oscillations continue 
throughout the entire interval be- 
tween plate current pulses. When the 
6BG6 conducts again, it loads down 
the circuit, stopping the oscillations. 
The sudden stoppage of the plate cur- 
rent at the end of each plate current 
pulse then shock excites the trans- 
former back into oscillations at its 
natural frequency of 25 kc. 

The voltage developed across the 
full primary winding of the output 
transformer is rectified by the three 
8016 tubes to provide an output volt- 
age of 25,000 volts. Since the high 
voltage is developed here a little dif- 
ferently than in the previous high 
voltage systems discussed, a brief ex- 
planation follows. 

On the first positive oscillation peak 
(8500 volts), current flows through 

V, and C,, charging the latter conden- 
ser to the full peak voltage with the 
polarity as shown. On the first nega- 
tive peak, the voltage across the pri- 
mary transformer winding adds to the 
voltage across C, to cause V: to con- 
duct and charge C. to a peak value 
which is twice the transformer volt- 
age, or 17,000 volts. Current, in this 
instance, flows from the cathode of V. 
to its plate, through C, and the trans- 
former primary to C :, and thence back 
to the cathode of V, again. On the next 
positive peak, C. is charged by current 
flowing through V,, C,, the trans- 
former primary, and C, to C,, and then 
back to the cathode of V. again, com- 
pleting the circuit. The voltage across 
C: adds to the voltage across the trans- 
former primary to feed a positive 
voltage to the plate of V3. Opposing 
this voltage is the potential across C,. 
The total positive voltage at this in- 
stant is 2v. (from C,) plus v. (from 
the transformer) or 3v. Opposing this 
is v. from C,. Hence, C. receives 2v. 
(3v. -v.) or 17,000 volts. By using the 
voltages across C. and C,, we can ob- 
tain an output voltage of 25.500 volts. 
Actually, the output voltage is some- 
what lower than this. 

Note that in this system the oscil- 
lations in the transformer produce 
positive and negative high- voltage 

(Continued on page 131) 
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643/ 
ONEY -MAD! Money -mad! 
The man is money- mad!" 
Bill the barber com- 

mented sadly as he peered through the 
open door of the service department 
at Mac and his assistant, Barney, 
working away at the bench. 

"Money -mad my eye!" Mac detorted 
as he flipped off his soldering iron and 
kicked a stool across to his favorite 
fishing partner in a mute invitation to 
sit down. "In an honest business a 
man has to work six days a week to 
make a living. He cannot afford to 
take every Wednesday off and go 
around pestering other folks who don't 
have enough brass to ask eighty -five 
cents for ten minutes' worth of jockey- 
ing a pair of dull clippers around over 
a guy's noggin." 

"That is a base calumny -especially 
that part about the dull clippers -but 
inasmuch as this is the season of con- 
vivial good fellowship, I shall ignore 
it," Bill said a trifle smugly as he 
perched himself on the high stool and 
cradled one knee comfortably in the 
sling of his interlaced fingers. "How- 
ever," he continued, "I should think 
you would be glad to see a customer 
enter your spider -web." 

"Did you say 'customer' ?" Mac 
asked incredulously. 

"Yes, I said 'customer,' " Bill mim- 
icked with some asperity. "Money is 
not strictly a one -way proposition with 
me as it is with a certain Scotchman 
I know. This has been a fairly good 
year in the barber business -nothing 
colossal, mind you, in spite of your 
nasty innuendos, but a reasonably good 
year nevertheless. As a result, I 
thought I might sort of go all out for 
Christmas; and, in spite of the warning 
of my better judgment, I decided to 
drop around here first and see if you 
had any suggestions along the lines 
of making this an outstanding Christ- 
mas for the wife and the boy, Jim." 

"Battle stations, Miss Perkins!" Mac 
called through a megaphone of his 
cupped hands to the office girl. "Pre- 
pare to execute Operation Customer. 
First, bring a round of Cokes from the 
refrigerator, and see that you get an 
especially large and cold one for our 
very good friend and customer here, 
Mr. Besop." 

Barney, who was always more than 
ready to enter into any kind of horse- 
play, dashed into the furnace room 
and came back . with an old shipping 
box filled with excelsior. "Here, Mr. 
Besop," he said as he knelt before the 
barber, "put your poor tired feet on 
this nice soft cushion." 

Bill looked in mock apprehension at 
the boy obsequiously flicking imagin- 
ary dust from his shoes, at Mac stand- 
ing in front of him rubbing his hands 
together in an unpleasantly suggestive 
manner, and finally at Miss Perkins 
who had appeared in the doorway, 
smiling as she extended a bottle of 
Coke toward him. 

"Hey, what is this ? Let me out of 
here! Quit looking at me that way!" 
he exclaimed, though reaching for the 
drink. "I feel just like a big fat worm 
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that has fallen from a tree directly 
into a yard of hungry chickens." 

Mac stepped back and squinted at 
the barber critically through a frame 
formed by his fingers. "here is a 
striking resemblance, now that you 
mention it," he agreed; "although 
there are some who might argue that 
the appearance is more that of the 
leech." 

"Never mind them, Mr. Besop," Miss 
Perkins consoled. "I'll be glad to help 
you pick out something nice for your 
family, and I think I know the very 
thing for Martha." 

She disappeared momentarily into 
the front of the store and came back 
bearing a tray on which rested an 
automatic electric toaster and a 
gleaming electric coffee- maker. 

"I have often heard both you and 
Mr. McGregor say that you are likely 
to bite anyone who speaks to you be- 
fore you have had breakfast," Miss 
Perkins explained; "but I suppose it 
never occurred to you men that taking 
a dim view of the start of a new day is 
not just a masculine trait. We women 
do not always awake just brimming 
with enthusiasm and good spirits 
either, but we still have to go ahead 
and set the machinery of everyday life 
to rolling again. 

"Anything that tends to make the 
launching of a new day as effortless 
and painless as possible is all to the 
good, and this pair of breakfast- aiders 
will do just that. With them to do the 
work, Martha will feel almost like a 
guest at the breakfast table." 

"Wrap them up and lay them away 
for me!" Bill ordered. "I never gave 
it a thought that Martha might be just 
as allergic to cold gray dawns as I am. 
If those doodads will help, she shall 

BILL GETS THE FULL TREATMENT 

have them. But how about Jim ? Got 
any ideas for him ?" 

"I think I have, Mr. Besop," Barney 
broke in excitedly. "You know what a 
hard time Mrs. Besop has in waking 
Jim up in the morning, especially if 
he has been out 'wolfing' until late the 
night before. Why don't you install 
one of our intercoms in your house 
with one substation right by his bed? 
Then, when Mrs. Besop wants to get 
him up, she can turn up the volume on 
the master station downstairs and 
practically blast him out of bed. 

"What is more, I know from my own 
experience that it comes in mighty 
handy when a guy wants to call down- 
stairs, 'Mom, where is my blue sport 
shirt ? or, Mom, where are the clean 
towels ?' 

"And then you can place another 
substation in the basement game room 
and another out in your shop in the 
garage. That way Mrs. Besop can call 
either of you when she wants you, no 
matter how much noise you are mak- 
ing. 

"Finally, I heard him say he wished 
he had one of our sensitive intercom 
outfits so that he and some of the gang 
could work out some ideas they have 
for a radio dramatic show. He figures 
that the game room could be used as a 
'studio' while the 'audience' could lis- 
ten in upstairs. That way they could 
try out sound effects and everything. 
And -" 

"Stop! you human gramaphone!" 
Bill shouted. "You have won your 
commission already, so stop twisting 
my arm. I was hoping you might 
know what Jim wanted. But how 
about you, you old Scotch sourpuss," 
he said to Mac; "don't you have any 

(Continued on page 108) 
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This age group will receive a 
shot -in- the -arm if the Novice 
class license is FCC approved. 

By RAY FRANK, w9au 
Associate Editor, RADIO & TELEVISION NEWS 

Ham groups stand together to light threats to 
hobby. Novice licenses get organizations' OK. 

ONE of the greatest contributions 
to the future security of ama- 
teur radio was the informal 

conference held in Washington, D. C. 
on October 10 -11, for a discussion of 
FCC proposals (Docket 9295). For the 
first time -hams of both majority and 
minority groups discussed their prob- 
lems with ham representatives of the 
FCC. 

This was not an "official" hearing. 
If it had been, there would have been 
a danger of disrupting amateur radio 
for a long time to come. As it turned 
out, and due to a last minute surprise 
move on the part of certain ARRL Di- 
rectors, there followed a friendly dis- 
cussion which resulted in UNANIMITY, 
something we have all been looking 
forward to for many a month. 

From the very opening of the dis- 
cussion, presided over by the very 
capable George MacClain of the FCC, 
until almost the last minute everyone 
was most congenial. They were friend- 
ly, and took an open minded viewpoint 
in their discussions. All conceded a lot, 
and came out with one great achieve- 
ment, unity! Chairman MacClain in- 
troduced members of the FCC Ama- 
teur Division, G. K. Rollins, I. Brown- 
stein, and R. W. Percy. Mr. MacClain 
pointed to the attempt on the part of 
foreign interests to "pick the hams 
apart." 

First on the list of organizations 
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who were to have the floor was the 
ARRL. Paul Segal, General Counsel, 
wanted individual reading of the 
League's report on Docket 9295. Mr. 
Segal was advised that the report must 
be read from the rostrum. From the 
appearance of the rather elaborate 32 
page document prepared in advance 
by the League, it was obvious that as a 
result of "changes of heart" at the spe- 
cial board meeting, held on October 
8th, there followed major changes as 
were indicated by brand new plano- 
graphed revisions, particularly with 
respect to the Novice and Technician's 
Class of license. For example, in the 
original page 16 was seen the follow- 
ing, "it is the opinion of the League 
that while steady growth is necessary 
and desirable, any sudden great in- 
crease in amateurs, especially when 
attended by lower quality of amateurs 
as a result of lowered requirements, 
might present practical disadvantages 
outweighing any possible advantages. 
For these reasons, the proposed type 
of licenses is not believed to be neces- 
sary." 

The surprise came on page 18 of the 
planographed sheets which state in 
part as follows "in this proposal the 
League perceives an opportunity to 
foster additional interest among the 
nation's youth in the science of radio 
communication. It must be admitted 
that the state of the radio art has ad- 

vanced rapidly, particularly during 
and since World War II, and this has 
had the effect of making radio as a 
hobby appear more difficult of attain- 
ment to the newcomer, particularly 
youth. If this class of license is estab- 
lished, the League believes it may well 
serve as a bridge or stepping .stone 
to fuller participation in amateur 
radio after a year of "apprenticeship" 
training, and experience. Further, the 
League believes that civic organiza- 
tions, local and national, may welcome 
such an opportunity to work radio 
training into their youth programs. 
The League is interested in giving 
every encouragement to the youth of 
America to become proficient in radio 
operation and techniques, and while 
not in favor of lowering the standards 
for amateurs, believes that the encour- 
agement offered by the terms of the 
suggested Novice Class license will af- 
ford an opportunity for greater num- 
bers of young people to enter the ama- 
teur and, subsequently, allied radio 
fields. For these reasons, the League 
regards the Novice Class of license, 
under suitable restrictions as to 
power and operating frequencies, to 
be desirable. The League requests how- 
ever, that distinctive call signs be is- 
sued to the Novice Class licensees." 

We suspect that George Bailey him- 
self had much to do with this last min- 
ute change. We have known of his ef- 
forts on behalf of youth for many 
years (see "For the Record," page 8) 
and also credit is certainly due at least 
to a minority of the directors, includ- 
ing Jack Doyle, who saw eye -to -eye 
for the necessity of a Novice Class and 
Technician's Class license. It was quite 
apparent to those attending the discus- 
sion that the League, in the face of 
pressure from the minority interests, 
finally had a change of heart as in- 
dicated. As a result the League recom- 
mended the Novice Class and Techni- 
cian's Class to the FCC. 
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Following the League's report, 
NARC, represented by Si Bing, Lew 
Gilmer, J. P. Vancheri, and John P. 
Southmayd (attorney for NARC) took 
over. The NARC gave full support to 
the League proposals to the FCC for 
revisions of the proposed rules. They 
stated that although these represented 
some differences from their own opin- 
ions, that in the interest of unity in 
Ham Radio, they would be glad to see 
the rules adopted as proposed by the 
League, and in this way heal the 
breach in the ham ranks. 

Following NARC, Jack Boland and 
Ed Lynch of SARA took the stand and 
concurred in the feeling that the 
League's proposals were in the best in- 
terest of Ham Radio. Jack Boland 
stated that in the opinion of SARA, 
there was no danger of dictatorship 
from the FCC regulation of Ham 
Radio. This has been one of the main 
talking points of the ARRL against 
the proposal of the FCC. Boland 
stated that he, personally, was more 
worried over the future of Ham Radio 
due to the threats of other services 
and "internal friction within the ham 
ranks would serve to weaken the ham 
ranks and make them easy prey to 
other services who desire the use of 
these frequencies." He further stated 
that SARA will support any movement 
designed to help Ham Radio. 

SARA has gone on record as favor- 
ing the Novice and Technician Class of 
license. Boland also felt that there 
should be some incentive for the ad- 
vanced ham so that in the future the 
hams would be trained in the complex 
electronic equipment that is now be- 
ing used by the Armed Services. The 
feeling that the average ham required 
additional training was also verified 
by military men who were present. 
Ed Lynch of SARA, felt that the con- 
troversial 12.0 portion of the rules, 
was needed so that Ham Radio would 
be furnished with a stated objective in 
order to justify its existence. 

At the conclusion of the SARA dis- 
cussion, there was an informal discus- 
sion on the subject of code speed for 
the Novice Class. The League felt that 
the contemplated 5 words -per- minute 
with the sending at a rate of 7.8 words - 
per- minute was entirely too slow and 
that much better training would be 
given if the speed of sending were in- 
creased to somewhere between 10 and 
15 words -per- minute with the spacing 
between characters such that the aver- 
age speed would be 5 words per min- 
ute. This was, in the opinion of the 
League, desirable in that it would en- 
able the beginner to recognize charac- 
ters more by their natural sound. 

Red Rollins of the FCC said that in 
the Commission's experience they had 
found that the 7.8 word -per- minute 
rate would be satisfactory and that 
they had given over 300,000 operator 
examinations for commercial services 
and found that there were few failures 
due to the slow speed of sending. 

We attended this informal meeting 
simply in the roll of reporters and in- 
dividual hams and took no part in the 
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discussions. It was felt that those who 
represented organized groups of ama- 
teurs should present their cases, and 
in this way, give the Commission staff 
a consensus of opinion. We felt that in- 
dividual discussion of the various pro- 
posals in order to stress some par- 
ticular "pet objective" would serve 
only to confuse the issue (and it did 
in one particular instance). 

Following the remarks of SARA, 
Clyde Richelieu, W1JR, former Cen- 
tral Division Director, gave one of the 
most well- founded and enthusiastic 
talks on the results of the informal 
hearing. Clyde believed that the 
greatest thing that had happened was 
the acceptance by all parties con- 
cerned of the Novice Class. 

George Bailey, before leaving the 
Monday meeting, congratulated both 
minority groups (NARC and SARA) 
on the marvelous spirit of cooperation 
shown and expressed his great per- 
sonal delight in the results of the hear- 
ing. 

Among those who also spoke briefly 
were Mr. J. McAulay, representing the 
National Council of States Executives 
of Agencies for the Blind. Mr. Mc- 
Aulay objected to the proposed 20 
word -per- minute code speed require- 
ments for the extra first class amateur 
radio license, although this license was 
not included in the final proposals as 
adopted by the various groups. 

A group speaking for the Single - 
Sideband Operators was represented 
by Don Norgaard. Mr. Norgaard spoke 
at length on the proposals to increase 
the frequencies for phone in the 75 
meter band and went on record as op- 
posing the addition of any frequencies 
for phone use in this band. Mr. Nor - 
gaard also felt that no exclusive fre- 
quencies were needed for single -side- 
band phone operation and felt that the 
system itself was well capable of com- 
peting with the established forms of 
modulation under any conditions. 

Albert Hayes, W2BYF, spoke briefly 
on the proposed frequencies for the 
Novice group. Mr. Hayes (speaking 
for himself -not representing any 
group) felt that the frequencies were 
ill chosen and some other portion of 
the 80 meter band would be better 

suited. At this point, one alert gentle- 
man stood up and pointed out that Mr. 
Hayes operates most of the time on 
3705 kc. (one of the frequencies in the 
band to be assigned to Novices). After 
discussion it was decided to adopt the 
Novice frequencies as proposed by the 
League. 

Wm. Carley, representing several of 
the operators who consistently use the 
50 mc. band, gave the results of an in- 
formal poll conducted by himself and 
other operators to determine the 
wishes of the 50 mc. operators as to 
frequency assignments. Of the ap- 
proximately 450 active 50 mc. hams, 
311 were polled and 201 returned the 
questionnaires. Of the questionnaires 
returned, 66% were in favor of assign- 
ing the frequencies from 50.0 to 50.1 
mc. to c.w. use exclusively. 

The meeting adjourned at approxi- 
mately 5 p.m. and was rescheduled for 
the following morning. 

Mr. MacClain and the technical staff 
of the Amateur Division of the FCC 
literally burned the midnight oil to 
pour over the proposals and recom- 
mendations that were discussed 
throughout the day. These gentlemen, 
needless to say, are highly qualified 
not only because they are amateurs 
and therefore know the problems of a 
ham, but they are extremely capable 
engineers and know the limitations in 
the matter of assignment of frequen- 
cies, where and how they can best be 
used. They have the added ability to 
take a practical viewpoint on amateur 
techniques and limitations. 

It is certainly to the credit of the 
FCC that the Commission appointed 
men of such caliber to study and 
recommend proposals that would serve 
the best interests of all concerned. Mr. 
MacClain himself won high praise and 
respect from the entire assembly for 
the effective manner in which the 
meeting was conducted. 

The attendance on the following day 
was somewhat less and Mr. Brown- 
stein, attorney for the FCC, brought 
up several questions which had arisen 
during discussion of the League's pro- 
posals by the FCC staff. These sub- 
jects were handled one by one, and all 

(Continued on page 107) 
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Waveform Analysis 

in TV RECEIVERS 
By JOHN B. LEDBETTER 

Eng. WKRC -TV 

The waveform comparison method 
gives positive proof of performance 
in an!f stage of the television receiver. 

THE absolute operating condition 
of a television receiver can best 
be determined by making a de- 

tailed waveform analysis of each sec- 
tion and comparing it with the manu- 
facturer's specifications. While this 
method is conclusive and may be very 
desirable in particular applications, it 
is far too laborious and time- consum- 
ing to be adopted as a standard 
method of troubleshooting by the busy 
service technician. When waveform 
analysis is used as a relative method 
of testing, however, it is one of the 
most efficient, thorough, and rapid sys- 
tems yet employed. 

In the relative check system, the re- 
ceiver trouble is first isolated or nar- 
rowed to a particular section of the 
receiver in the usual aural or visual 
manner. A point -to -point waveform 
check is then made in that immediate 
stage and the resultant waveforms 
compared to a standard or recom- 
mended set of waveforms for that par- 
ticular receiver. Motorola, Philco, 
and several other television receiver 
manufacturers illustrate the service 
manuals of a number of their sets with 
waveform photographs, along with 
peak -to -peak voltage readings. These 
photos are invaluable in determining 
the operating condition at any desired 
point in the receiver. 

Service technicians employed by a 
radio distributor or retail store, or 
who otherwise have occasion to service 
a large number of receivers of the 
same make or model, will find it 
worthwhile to compile a list of wave- 
form patterns and peak -to -peak volt- 
age readings of each different model. 
Each successive receiver of the same 
or similar models can then be given 
a rapid reference check by comparing 
the shape and amplitude of waveforms 
in various stages against those of the 
compiled list. Voltage comparisons 
will give the relative loss or gain per 
stage of the receiver under test, while 
the waveshape comparison will reveal 
such faults as insufficient bandwidth, 

non -linearity, clipping, distortion, hum 
pickup, and a number of other occur- 
rences which point directly to faulty 
components or incorrect adjustment. 

A "standard" waveform record can 
be compiled by taking a receiver 
known to be in good operating condi- 
tion and checking the waveforms and 
peak -to -peak voltages at various points 
in each stage (usually at the grid and 
plate). An outline of the waveform 
pattern can be quickly made by plac- 
ing graph paper, or ordinary tracing 
paper, over the scope screen and trac- 
ing with a pen or pencil. Each trac- 
ing can then be placed in a notebook 
or miniature file system for future 
reference. The recommended proce- 
dure for making these tabulations will 
be discussed presently in more detail. 

The average service technician who 
has been engaged in television receiver 
servicing and alignment for any length 
of time has already become familiar 
with the various response curves or 
waveform patterns of the oscillator, 

i.f., and discriminator stages. These 
have been adequately covered in past 
issues of this magazine and hence will 
not be repeated in this article. Em- 
phasis instead will be placed on the 
sync and sweep circuits of the receiver 
and on the associated circuits, includ- 
ing the sync separator, pulse limiter, 
pulse stripper, etc. It is in these stages 
that a great many receiver difficulties 
are experienced. 

Waveform Analysis and 
Tabulation 

For checking waveform condition, 
the only equipment needed will be an 
oscilloscope, if provisions are included 
for calibrating the scope to read peak - 
to -peak voltages. In the DuMont 
Model 241 scope, for instance, a 1.6 
volt, 60 cycle (peak -to -peak) voltage 
is available on the front panel for cali- 
bration. The 6.3 volt filament voltage 
of the receiver may also be used as a 
calibration source. To calibrate the 
scope, first obtain the desired wave- 
form on the screen and adjust the ver- 
tical gain control until the pattern is 
large enough to read easily. Then 
apply the scope leads to the source of 
calibrating voltage and note the amp- 
litude of deflection. In the case of the 
DuMont 241, the 1.6 v. peak -to -peak 
terminal would be used; in scopes not 
so equipped, the 6.3 v. (r.m.s.) filament 
winding of the receiver under test can 
be used. (It must remembered that 
the 1.6 v. calibrating voltage is set up 
as a peak -to -peak value for direct 
reading, while the 6.3 v. represents a 
r.m.s. value. To read an r.m.s. voltage 
as peak -to -peak, multiply by 2.8. Thus, 
the 6.3 v. filament winding would 
actually produce a peak -to -peak de- 
flection on the scope of 17.6 volts.) 

For screen calibration, either the 
graduated scale celluloid screen be- 
longing to the scope, or a strip of linear 
graph paper fastened to the screen, 
may be used. With the vertical gain 
set as previously described, determine 
the units of deflection per volt. If an 

-y 
Fig. 1. Waveform patterns as taken at various stages of a Motorola VK101 or VK101M 
television receiver. All following point references are made to the schematic dicaram 
Fig. 2, page 58. (A) Detector output and 1st video grid, slow sweep. (B) Detector output 
and 1st video grid, fast sweep. (C) 2nd video grid, slow sweep. (D) Sync separator 
input. slow sweep. (E) Sync separator input, fast sweep. (F) Plate of pulse stabilizing 
amplifier, slow sweep. (G) Plate of pulse stabilizing amplifier, fast sweep. (H) Grid of 
pulse stripper, slow sweep. (I) Grid of pulse stripper, fast sweep. (J) Grid of pulse 
limiter, slow sweep. (K) Grid of pulse limiter. fast sweep. (L) Plate of pulse limiter, slow 
sweep. (M) Plate of pulse limiter, fast sweep. (N) Integrated vertical pulse measured at 
the junction of the 22,000 and 6800 ohm resistors between the pulse limiter 6J5 and the 
vertical blocking oscillator transformer with the 6SN7 vertical blocking oscillator tube 
removed, slow sweep. (0) Grid of the 6SN7 vertical blocking oscillator, slow sweep. 
(P) Plate of 6SN7 vertical blocking oscillator, slow sweep. (Q) Plate of 65N7 verical 
discharge tube, slow sweep. (R) Plate of 6V6 vertical output tube, slow sweep. (S) Sec- 
ondary of vertical output transformer, slow sweep. (T) Vertical deflection coil current, 
slow sweep. (U) Center tap of horizontal sync discriminator transformer, fast sweep. 
(V) discriminator diode plate, pin #3 of 6H6 discriminator tube, fast sweep. (VV) dis- 
criminator diode plate, pin #5 of 6H6 discriminator tube, fast sweep. (W) Grid of 6V6 
horizontal oscillator tube, fast sweep. (WW) Plate of 6V6 horizontal oscillator tube, fast 
sweep. (X) Grid of 615 horizontal discharge tube, fast sweep. (XX) Plate of 615 horizontal 
discharge tube, fast sweep. (Y) Secondary center tap of horizontal output transformer to 
ground, fast sweep. (YY) Bottom primary terminal of horizonal output transformer and 
ground, fast sweep. (Z) Bottom secondary terminal of the horizontal output transformer 
and ground, fast sweep. (ZZ) Saturated signal on the grid of the kinescope tube. 
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odd number of units is obtained, in- 
crease or decrease the vertical gain of 
the scope until an even number of 
units can be counted. This will make 
direct reading of the deflection per- 
centage much easier. Once the scope 
is calibrated, the amplitude of each 
waveform can be determined simply by 
connecting the scope leads to the de- 
sired test point. 

Main requirement for the scope, in 
addition to its linearity and bandwidth, 
is that it should have a vertical sen- 
sitivity of 1 volt (peak -to -peak) or 
better. For waveforms taken at the 
vertical sweep and sync circuits, the 
scope must be synchronized at ap- 
proximately 30 cycles to correspond 
with half the vertical sweep rate. For 
waveforms obtained from the horizon- 
tal sweep and sync circuits, it must be 
synchronized at 7875 cycles, or half the 
horizontal sweep rate. All tests should 
be made with the same signal applied 
at the receiver terminals. The stand- 
ard RMA test pattern as broadcast 
from the television transmitter is 
recommended and should be used 
whenever it is available. The regular 
test pattern of the station may also be 
used, or the modulated output from a 
video signal generator, in the event no 
stations are on the air. It is, of course, 
understood that a variation in wave - 
shapes in a number of stages will re- 

sult if a reference signal other than 
that employed in the original tabula- 
tions is used in checking other re- 
ceivers. 

Typical Waveform Patterns 
Waveforms shown in Fig. 1 were 

taken by Motorola engineers and apply 
specifically to Motorola Models VK101 
and VK101M. Some alteration in these 
waveform patterns may be noted in 
receivers of different design, or even 
in receivers of the same model when 
a different scope is used. Waveform 
variation with individual scopes is gen- 
erally due to the difference in capacity 
of the scope leads. Differences in 
scope linearity and frequency response 
can also account for part of this dif- 
ference, especially in stages which 
pass video frequencies. 

The waveforms as shown were taken 
on a DuMont Model 241 scope, using 
the low- capacity test probe. For the 
stages in which both horizontal and 
vertical pulses appear, two photos 
were taken, one with a slow scope 
sweep (30 cycles), and the other with 
a fast sweep (7875 cycles). For the 
slow sweep, the synchronizing selector 
of the scope is set for 60 cycles and the 
synchronizing control adjusted to ob- 
tain a stationary pattern. For the 
fast sweep, the synchronizing selector 
should be set for "Y" signal, or in- 

ternal sync. With the frequency range 
control of the scope set to the slow 
sweep, the resulting waveform repre- 
sents one or more complete fields. 
Waveforms taken with the range con- 
trol on fast sweep will represent one 
or more scanning lines. In addition to 
the waveform patterns, the photos 
also show the amplitude of the various 
signals. These are based on a 0.7 volt 
signal at the grid of the first video 
stage. 

To obtain a waveform of the saw - 
tooth current in the deflection coils, a 
5 ohm resistor must be inserted in 
series with the deflection circuit, and 
the scope leads connected across the 
resistor. In the horizontal deflection 
circuit the resistor should be inserted 
in series with the plate supply lead to 
the 6BG6G horizontal output tube at a 
point below the coupling condenser 
(marked X in Fig. 2) when the Motor- 
ola VK101 is being checked. This is 
done to prevent an improper wave- 
form which might result from the rip- 
ple voltage or damping diode action. 
In other receivers not employing a 
similar d.c. supply circuit, the 5 ohm 
resistor is inserted in series with the 
plate supply lead at the most conven- 
ient point. (Measurement across the 5 
ohm resistor is necessary in the hori- 
zontal sweep circuit since the induced 

(Continued on page 144) 

Fig. 2. Partial schematic of the Motorola VK101 and the VK101M television receivers. 
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The Collins 30K.1 transmit. 
ter. R. W. Bellew. WOBFY 
is shown at the controls. 

NSTEAD of "rolling their own," 
many amateurs buy factory -as- 
sembled transmitters. The usual 

reason is that they do not have the 
facilities or the time to do a proper 
job themselves. Some hams get more 
enjoyment out of operating than out 
of building and experimenting, and 
they don't mind spending a few extra 
dollars for equipment they know will 
work every time it is turned on. Also, 
commercial rigs as a general rule are 
much more compact in construction 
and more finished in appearance than 
homemade outfits. These are impor- 
tant considerations if the station is to 
be squeezed into a corner of a living 
room or incorporated into a well -ap- 
pointed den. Many hams like to make 
an impression on visitors, and trans- 
mitters with engraved panels and 
chrome decoration undeniably do the 
trick. 

There are certain sound technical as 
well as aesthetic advantages to fac- 
tory -made units. With few, if any, ex- 
ceptions, the transmitters available on 
the present ham market are thor- 
oughly engineered and very depend- 
able. Because of the TVI problem, 
manufacturers are giving special at- 
tention to stability and harmonic sup- 

(Center) This Collins transmit- 
ter is similar to the exciter 
unit shown at the right with 
an antenna network added. 

(Left) The Collins 32V -2 is an 
extremely compact phone -c.w. 
transmitter of 150 watts c.w. 
input, and 120 watts on phone. 

Decent ber, 1!114 

pression and are working miracles. A 
recent demonstration in this connec- 
tion proved the fact that TVI can be 
licked. A ham living in a very crowded 
veterans' housing project about 50 
miles from New York City bought a 
new 150 -watt phone transmitter and 
strung up an inconspicuous 132 -foot, 
half -wave antenna for 75 -meter 
phone, using No. 20 wire. This was 
draped in somewhat irregular fashion 
over several buildings and was sup- 
ported in certain places only by tiny 
insulators removed from variable con- 
denser frames. Other hams living in 
the project told him he was attempt- 
ing the impossible, that any peep out 
of him after 5:00 p.m. would bring 
down the wrath of the community on 
his head, etc. This chap has three 
youngsters of his own who like to see 
Howdy Doody and Kukla, Fran, and 
011ie, so he bought a sensitive 15 -inch 
tube television receiver and a double - 
stacked array to pick up the New 
York stations. 

Transmitter and TV set are "Six feet 
apart in the same room. The trans- 
mitting antenna runs within trn feet 
of the receiving array. Yet this man 

By 
ROBERT HERTZBERG, 

W2DJJ 

Part H. Are you planning 
on buying factory made 
transmitting equipment? 
Here's what to look for 
and how much to spend. 

works 75 -meter phone, with 150 watts, 
with the TV receiver cranked up to 
full gain, and there isn't the faintest 
sign of an interference pattern on the 
screen! As must be expected, he gets 
complaints of "interference" from 
neighbors even during those evenings 
when the station. is off the air, or 
when he and his wife are at the 
movies. 

From the standpoint of application, 
commercial transmitting equipment 
can be broken into two categories: 
exciters and complete transmitters. 
An "exciter" is simply a small, low - 
power oscillator, very accurately cali- 
brated in frequency and provided with 
a well -regulated power supply so that 
the generated radio -frequency signals 
are very stable. Bandswitching is usu- 
ally included, the bands up to about 
30 megacycles being covered. The 

(Top) This exciter unit is used in conjunc- 
tion with the Collins 30K -1 transmitter. 
These two units are connected by a cable. 
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4- 
Millen 500 watt final ampli- 
fier. Designed for push -pull 
812 tubes. it may be read- 
ily changed to other tube 
types of similar rating. 

Millen bandswitching v.f.o.. featuring full "' 
bandspread on al aands from 80 to 10 meters. 

tA 50 watt transmitter-exciter unit by 
Millen. Requires an external power 

supply and features plug -in coils. 

Millen 90811 high- frequency 
amplifier unit. This is intended 
to go into a complete transmitter. 

.. (. 
s,-;0 

' Is 
M1 

power output is in the neighborhood 
of a few watts. 

The exciter is invariably kept on or 
next to the receiver in the operating 
position of the station and its output 
is fed into a buffer -power amplifier - 
modulator unit which can be across 
the room. An advantage of this ar- 
rangement is that the operator can 
shift his position within a band, as in- 

This World Radio Labs. transmitter, "Globe 
King." with a rating of 275 watts, is avail- 
able in kit or completely assembled form. 

terference dictates, by making slight 
adjustments on the exciter alone. He 
usually doesn't have to retune the 
power amplifier because the circuits 
in it are a trifle broad. The permissi- 
ble range of adjustment without am- 
plifier trimming varies with different 
transmitters and is enough to make 
operation very flexible. One of the 
most popular exciters of this type is 

Rear view of the "Globe King'" transmitter. 
Chassis, transformers, and other parts add 
up the weight of the unit to 150 pounds. 

HO 

called a "Signal Shifter" because the 
name describes its function exactly. 
Exciters in general are often referred 
to as "v.f.o.'s," meaning "variable fre- 
quency oscillators." 

Many hams invest in a good v.f.o. 
and then build up their own amplifier - 
modulator stages. This is a sensible 
and economical idea, as it combines 
the advantages of factory -made qual- 
ity and the fun of experimenting. 

An exciter by itself is a complete 
little c.w. transmitter. Some exciters 
contain provisions for narrow -band 
FM, and are therefore complete phone 
as well as c.w. transmitters. With a 
proper antenna and transmission line, 
a v.f.o. is capable of extraordinary DX 
all by itself. As experienced hams well 
know, power is much less important 
than a clean, stable signal under the 
control of a patient, careful operator. 
Many amateurs who start with an ex- 
citer, with the expectation of supple- 
menting it later with a husky ampli- 
fier, stop right there when they dis- 
cover that low power gets out. One 
standard v.f.o. has an output on c.w. 
of about 15 watts, and that's a respect- 
able rating in any league. 

With transmitters, as with receiv- 
ers, you get what you pay for. The 
expensive elements of a transmitter 
are in the power supply rather than 
in the r.f. section; power and modula- 
tion transformers, filter chokes and 
filter condensers start to cost real 
money when you get into high power. 
There's no economy in "cheap" parts. 
If, for instance, a 1000 volt rated filter 
condenser is used on 1000 volts, and a 
sudden line surge hikes up the voltage 
a bit and kicks out the condenser, the 
rectifier tubes and the power trans- 
former are likely to go up in smoke. 
Unexpected things happen at high 
voltages, as every ham finds out at 
some stage of his career. That's why 
it is wise to check over the specifica- 
tions and ratings of all parts of a 
transmitter before buying. 

A 50 watt bandswitching transmitter for both 
phone and c.w., made by Harvey- Wells. 
Covers all ham bands from 2 to 80 meters. 
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The Hallicrafters HT -19 transmitter is modern in design. 

Although amateur stations are per- 
mitted, under FCC regulations, an in- 
put to the final stage of 1000 watts, 
comparatively few hams use that 
much power, and the biggest factory - 
made transmitter sold today (for 
strictly amateur purposes) is rated at 
500 watts. The restricting factors are 
both electrical and mechanical. A 
"500- watt" transmitter draws about 
three times that much power from the 
line, and that's about as much as an 
ordinary house circuit can furnish 
without burning up. A one -kilowatt 
rig requires a special power line. Also, 
the copper and steel in big transmit- 
ters makes them difficult to pack, ship 
and install. The Collins 30K -1, rated 
at 500 watts, weighs something like 
600 pounds. You can't push that 
around by yourself! The floors of 
many homes won't even support that 
much weight concentrated in one spot. 

Transmitters in the 100 /200 -watt 
bracket represent the best compro- 
mise of the conflicting factors of cost, 
power, and interference -producing po- 
tentialities. Besides, they are com- 
pact, table -top jobs and you can move 
them around, when necessary, with- 
out straining yourself or requiring the 
services of a rigging team. Remember 
that power alone is no guarantee of 
anything except big utility bills and 
QRM headaches. It's the amount of 
r.f. energy you get into the antenna 
that counts, not the mere volts- times- 
amperes combination in the plate cir- 
cuit of the final amplifier tube. 

For your guidance in comparing 
and selecting apparatus within the 
range of your pocketbook, there fol- 
lows herewith a condensed listing of 
the recognized exciters and transmit- 
ters now being offered for ham use. 
Because this equipment represents a 
considerable investment, you should 
write to the manufacturers for de- 
tailed data on any particular item that 
appeals to you, and you should satisfy 
yourself in advance, before you buy, 
that it will meet your requirements. 

Exciters. 
Bud Model VFO -21: Uses 6F6 oscil- 

lator, 6V6 amplifier, VR -105 voltage 
regulator, NE -51 tuning indicator, and 
5Y3 rectifier; output about 4% watts; 
uses four sets of plug -in coils to cover 
10 -, 20 -, 40- and 80 -meter bands; with 
one set of coils, $52. 

December, 19-19 

Hallicrafters HT -I8 v.f.o.- exciter unit. It contains NBFM. 

Meissner "Signal Shifter" : Uses 6V6 
oscillator, 807 amplifier, 6U5 tuning 
indicator, 0A3 and OD3 voltage reg- 
ulators, and two 5Y3 rectifiers; six - 
position bandswitching coil turret, 10 
to 80 meters; output 6 watts; in kit 
form, $50; factory -assembled, $100. 

Millen 90711 V.F.O.: Uses 6SK7 os- 
cillator, 6SK7 buffer, 6AG7 amplifier, 
5Y3 rectifier, and VR -150 voltage regu- 
lator; temperature compensated cir- 
cuit; bandswitching, covers 10 to 160 
meters; bandspread tuning; $90. 

Hallicrafters HT -18: Uses 6BA6 os- 
cillator, 6BA6 speech amplifier, 6BA6 

modulator, 6L6 amplifier, 5Y3 recti- 
fier, and VR -105 and VR -150 voltage 
regulators; bandswitching, 10 to 80 
meters; operating with NBFM in- 
cluded, with built -in mike amplifier; 
provision for three crystals; output 
about 3 watts; $110. 

Collins 310B -1: Uses 6SJ7 oscilla- 
tor, three 6AG7 multipliers, 2E26 am- 
plifier, 6SL7 sidetone oscillator, 
5R4GY high -voltage rectifier, 5Z4 low - 
voltage rectifier, 6H6 bias rectifier, 
and VR -105 and VR -150 voltage reg- 
ulators; output about 15 watts; band - 

(Continued on page 114) 

f.. The World Radio Labs. "Globe 
Trotter,- a 40 watt transmitter, 
available assembled or in kit form. 

I Rear view of "Globe Trotter." 
$ Practically all of the available 
space is used to advantage. 

Ri. chassis is at the top, mod- 
ulator section is the the bottom 

in this rear view of the "Globe 
Champion" 150 watt transmitter. 

The World Radio Labs. "Globe Champior" 
is an unusually compact 150 watt job. It can 
be had in kit form, ready for screwdriver and 
soldering iron assembly, or in assemblee form. 
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Recording Stationary CRT 

PATTERNS 

Fig. 1. Special bracket is 
used to mount home -built 
camera to the oscilloscope. 

By 
HESSE 

ACATHODE -RAY oscilloscope 
often must be used when ad- 
justing or designing certain 

circuits. When working on the solu- 
tion to a specific problem, it is some- 
times necessary to view a large num- 
ber of traces. Since the mental 
comparison of results may lead to 
confusion, a logical procedure to fol- 
low is to photograph each interesting 
trace and then compare the photo- 
graphs as a group. 

When considering that writing 
speeds of about forty inches per micro- 
second can be obtained with special 
equipment, it is logical to assume that 
stationary patterns can be photo- 
graphed satisfactorily with almost any 
camera. This assumption is correct 
if certain features are available in the 
camera used, or if certain modifica- 

Fig. 2. Over -all view of home -built camera. 
Although in appearance this camera does 
not compare with commercially available 
units, its performance is exceptional. 

62 

This caetera. honte -built at relatirelg low cost, 
is ideal for photographing those CRT patterns. 

tions can be incorporated to produce 
the desired results. 

To illustrate the results which can 
be expected, a certain double -ended 
square wave was photographed with a 
number of cameras. The height of the 
trace was adjusted to exactly one inch. 
A 3GP5 tube was used with a light 
shield, and screen brightness was nor- 
mal. 

Using Super XX panchromatic film 
in a cheap, fixed focus folding camera 
having a normal lens speed of fll, and 
equipped with a "plus 3" portrait lens, 
a negative was obtained from which 
the contact print shown in Fig. 3A was 
made. About one second exposure 
time was allowed. A "plus 3" portrait 
lens has a strength of three diopters, 
and, when in focus, the distance from 
this auxiliary lens to the tube face was 
12% inches. While the resulting pic- 
ture is a good reproduction of the 
trace, it is rather small. Though it 
could be enlarged, the requirements of 
a satisfactory technique rule out an 
enlargement process. 

Any camera can be made to produce 
an image approximately full -size by 
doing either of two things. The first, 
and probably the easier, is to use a 
powerful auxiliary lens, the function 
of which is to shorten the focal length 
of the normal lens and permit a much 
larger image of a small object at close 
range. Fig. 3B is again a contact print 
made from another negative of the 
same film which produced Fig. 3A. An 
auxiliary lens with a strength of ten 
diopters was used to produce the 
image shown, and the distance from 
the lens to the tube face was reduced 

to 41/2 inches. Fig. 3B also illustrates 
a slight amount of distortion which 
may be introduced at the ends of the 
trace by using a powerful auxiliary 
lens. When using this camera, eight 
21/4x31/4 inch negatives are obtained 
from one roll of No. 120 film at a cost 
of about six cents each. 

A second method of producing a 
larger image than can be obtained 
with a normal lens is to increase the 
distance between the lens and the film. 
Practically the only camera which will 
permit a sufficient increase in this lens - 
to -film distance is a view type with at 
least a double bellows extension. Ex- 
amination of Fig. 3C reveals that ex- 
cellent results can be obtained with a 
camera of this type. Fig. 3C is also a 
contact print of the same wave shown 
in Figs. 3A and 3B and was taken with 
a Goerz 9x12 cm. view camera with 
double bellows extention and a Dog - 
mar f4.5 lens. The adequate bellows 
extension eliminated the necessity of 
using an auxiliary lens, and the dis- 
tance from the lens to the tube face 
was 11 inches. Using such a view cam- 
era results in a setup which is very 
convenient and which produces an ap- 
proximately full- sized, distortionless 
image at maximum lens openings. Un- 
fortunately, however, such a camera 
is not readily available to most scope 
users. 

A vest -pocket size camera fitted with 
a ten diopter auxiliary lens produced 
the 1%x21/2 inch negative from which 
the contact print shown in Fig. 3D was 
made. Examination of Fig. 3D reveals 
that some distortion and non -uniform 
image density is present. This is the 
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result of not having the lens and tube 
centerlines exactly in line. These "in 
line" conditions must be adhered to 
when using small cameras with short 
focal length normal Tenses in conjunc- 
tion with auxiliary lenses to produce 
images of usable size by working close 
to the tube face. One limitation pre- 
sented by a small camera is that the 
size of the image is limited by that of 
the film. 

One objection to using a roll film 
type of camera for this work should be 
obvious. Very often the desired nega- 
tive is sure to be in the middle of the 
film strip. In order to develop the de- 
sired record, it is necessary to waste 
the remaining portion of unexposed 
film, or wait until the balance of the 
roll has been exposed. Cut film hold- 
ers such as are used with view types 
of cameras, on the other hand, make 
each record readily available for in- 
stant processing. 

Panchromatic film should be used to 
photograph a green trace, and a one - 
second exposure will produce a satis- 
factory record. If a tube is available 
which produces a blue trace, such as 
was used by the writer to record the 
traces shown, the problem becomes 
very much simpler. A blue trace per- 
mits stationary patterns to be photo- 
graphed directly on recording paper 
with a low value of screen brightness, 
still permitting short exposure times. 

Fig. 3E shows this same wave as 
photographed on No. 697 Kodak re- 
cording paper. This paper is obtain- 
able in rolls, and can be cut to fit a 
cut film holder. The resulting records 
are obtained at a cost of about two 
cents each. The use of recording paper 
offers certain advantages, since it can 
be handled with care under a No. 2 
safelight. It is developed like any 
sensitized paper, but one disadvantage 
is that the resulting image is reversed. 
If it is desired, however, the paper can 
be used as a negative and a positive 
print made from it. 

Comparing the photographs which 
have been presented and considering 
the advantages and limitations of the 
photographic equipment discussed, it 
is possible to list the following require- 
ments which equipment should possess 
for the recording of stationary pat- 
terns: 

(1) The recording material (film or 
paper) should be used in a cut film 
holder to permit immediate processing. 

(2) Equipment cost should be low 
enough to make the venture attrac- 
tive. 

(3) A means should be included for 
supporting the camera to reduce to a 
minimum the set -up and take -down 
times. 

(4) No adjustments should be nec- 
essary prior to making a recording. 

(5) Compactness should be a 
"must." 

(6) Record should be approximately 
full size. 

No low -cost equipment could be 
found which would satisfy all of the 
desired requirements. Because sim- 
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plicity was desired and also since a 
camera can be a simple thing consist- 
ing of a lens and shutter on one end, 
a provision for holding film on the 
other end, and a light -tight member 
between the two ends, it was decided to 
build one incorporating all of these 
desirable features. The result, shown 
in Fig. 2, was completed at a cost of 
less than $11.50. 

No attempt was made to reduce 
weight, and the design could have been 
simplified. The frame and lensboard 
are of 14 inch sheet brass; the rails 
are of % inch brass rods which have 
been hard -chrome plated. Steel bar 
stock was used for the rail supports 
and slider. These three pieces were 
clamped in a drill press vise and 
drilled together so that the holes 
would be in line. The holes in the 
slider were then reamed slightly over- 
size to slide freely. Bookbinders' 
leatherette was used for the bellows. 
Several coats of automobile top dress- 
ing should be applied to the bellows 
after assembly to the 1/4 inch thick 
marine plywood end frames. Sheet 
brass, 1Y39 thick, was used for the back 
into which the cut film holder slips. 
The 4x5 inch cut film holder is held 
against hardwood strips by phosphor 
bronze springs. Black mohair cloth 
was glued to the inside edges and front 
of the back to provide an effective 
light seal. A handle of aluminum rods 
provides the means for convenient 
manipulating. Two 1/4 inch diameter 
holes in the bottom of the frame are 
drilled to receive two aligning pins 
projecting from the supporting 
bracket. 

Since these provisions accurately 
orient and align the camera, the only 
set -up time needed is that necessary 
to fasten the camera to the bracket by 
means of the cup and knurled screw. 
It would not be necessary to provide 
the amount of bellows extension 
shown, or even to make an actual bel- 
lows. Any sort of a light -tight mem- 
ber would be satisfactory if traces only 
are to be photographed. This gadget 
results in a fair view camera for other 
photographic work, however, and the 
addition of a housing containing a light 

(Continued on page 161) 
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Fig. 3. Actual full -size reproductions of 

oscilloscope patterns taken by several 
different types of cameras. Note the wide 
variations in over -all height obtained. 

Fig. 4. Miscellaneous parts that are used in the actual assembly of the home -built camera. 
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DIVIDING NETWORKS 
By HAROLD RENNE 

Technical Editor, RADIO & TELEVISION NEWS 

A two-speaker system using a tweeter and a woofer 
has many advantages over a single speaker system. 

BECAUSE of the difficulty in 
manufacturing a speaker with 
a single cone assembly which 

will satisfactorily reproduce both the 
extreme low and extreme high audio 
frequencies, it has become rather com- 
mon practice to use a dual speaker 
system for high -quality installations. 
In such installations, a low- frequency 
speaker, or woofer, is used which is 
designed primarily to satisfactorily re- 
produce low frequencies, and a high 
frequency speaker, or tweeter, is used 
which is designed for the high frequen- 
cies. 

It is desirable in systems of this na- 
ture to "sort out" the low frequencies 
from the high frequencies and apply 
each to the proper speaker. A network 
for performing this function is called 
a dividing network, and the point at 
which the frequency division takes 
place is called the crossover frequency. 
This is the frequency at which the two 
speakers receive equal amounts of 
energy. 

Experience has indicated that a 
dividing network should have an at- 
tenuation beyond the crossover fre- 
quency of from 6 to 12 db. per octave. 
This may be accomplished with fairly 
simple networks. Two types of circuits 
may be used: the filter network and 
the constant -resistance network. Both 
have advantages and disadvantages, 
and both will be discussed. 

Fig. 2 shows parallel and series filter 
dividing networks, made up of half - 
section elements of the so- called m- 
derived type. Full section elements 
could be used, giving an attenuation of 
18 db. per octave beyond the crossover 
frequency, but the slight improvement 
in operation is not worth the additional 
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cost and losses involved. With extreme 
care in design, a dividing network may 
introduce as little as .5 db. power loss, 
but even this can become appreciable 
when high powers are involved. For 
example, at a power level of 100 watts, 
a .5 db. loss represents a power loss of 
about 11 watts. 

The equations in Fig. 2 indicate how 
the condenser and inductance values 
may be determined. The value of R. 
indicates the impedance of each of the 
speakers and the input impedance to 
the network. The crossover frequency 
f, is determined by the speakers used 
and should be as low as possible. Each 
speaker should be able to contribute 
appreciably to the sound output at 
least one -half octave beyond the cross- 
over frequency. 

The filter -type dividing network is 
somewhat more versatile than the con- 
stant- resistance type and has slightly 
better transmission characteristics in 
both the transmission and attenuation 
bands. It does not lend itself readily 
to mass -production techniques, how- 
ever, as two different values of induct- 
ance and capacity are required. 

Fig. 1. Schematic of a simple dividing net- 
work which will operate quite satisfactorily. 

This is an interior view of an 
RCA type of dividing network 
for theater use. The cross- 
over frequency is 400 c.p.s. 

Both the parallel and series type of 
networks are effective, but listening 
tests seem to favor the series type 
(Fig. 2B) . 

It might be instructive to calculate 
a typical dividing network on the basis 
of the circuit and equations given in 
Fig. 2. For the reasons given before, 
we will choose the series type for our 
calculations. A typical value for the 
speaker and input impedances would 
be 8 ohms, and the crossover frequency 
will be chosen as 800 cycles. Substi- 
tuting these values in the proper equa- 
tions gives the following constants for 
the network: 

L2 = 1.6 mhy. C. = 40 pfd. 
L. = 1.0 mhy. C. = 25 pfd. 

The inductances should be wound 
with fairly heavy wire on a nonmag- 
netic coil form, such as wood. An in- 
ductance bridge is very helpful in ob- 
taining the correct values. The coils 
should be mounted with their axes per- 
pendicular to avoid mutual coupling. 
The condensers must not be of the 
electrolytic type, but they may be 
paper or oil- filled. Some condensers 
available on the surplus market would 
be suitable. Observers report that the 
calculated values of inductance and 
capacity may be varied as much as 
25% without any appreciable effect on 
reproduction as judged by listening 
tests. 

The constant- resistance type of 
dividing network is shown in Fig. 3. 
It will be noted that for a given net- 
work, the values of the two induct- 
ances and the two condensers are the 
same, making this unit easier and 
cheaper to build on a production basis. 
When properly designed, this network 
is equally as effective as the filter 
type. It has the theoretical advantage 
of presenting a constant load to the 
source at all frequencies, but the wide 
variation in impedance of the voice 
coils with frequency tends to defeat 
this advantage. 

Either of the networks shown will 
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give an attenuation of about 12 db. per 
octave beyond the crossover frequency 
and will introduce a power loss of be- 
tween .5 and 1 db. An attenuation of 
18 db. per octave may be obtained by 
the use of 7r or T sections instead of L 
sections, but such attenuation is not 
essential, and, as with the filter type, 
the additional power loss resulting 
from introducing the additional corn - 
ponents more than outweighs any ad- 
vantage that might be obtained. 

As an example of a typical series - 
type constant resistance dividing net- 
work (Fig. 3B) let us take the same 
conditions as before, namely, R = 8 
ohms, fo = 800 cycles. This gives values 
for L2 of 1.1. mhy. and C2 of 31 µfd. 

A much simpler dividing network 
than those described above is fre- 
quently used. This network is shown 
in Fig. 1 and consists simply of a 2 µfd. 
condenser in series with the voice coil 
of the tweeter. The inductance of the 
woofer voice coil is appreciable, and 
its impedance rises with frequency. 
The inductance of the tweeter voice 
coil is relatively small, so the imped- 
ance of the condenser -voice -coil series 
combination decreases as the fre- 
quency increases. These two effects 
tend to cancel each other, giving a 
fairly constant impedance. 

In the above discussion, we have 
ignored the fact that the tweeter 
speaker is, in general, more efficient 
than the woofer. This would tend to 
give an unbalanced output with exces- 
sive high frequencies. For this reason, 
an attenuator is usually placed in the 
tweeter circuit to compensate for this 
increased efficiency. 

We have assumed in our dividing 
network calculations that the voice 
coil impedance of the tweeter and of 
the woofer were the same. If such is 
not the case, the problem is consider- 
ably more complicated. If the tweeter 
voice coil impedance is higher, it may 
be shunted by a resistor, within limits, 
to bring the impedance down to the 
correct value. For example, if the 
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Some typical commercial dividing networks. (A) RCA network with 400 cycle crossover 
for theater use. (B) Brociner Electronics constant -resistance network with 500 cycle 
crossover and an attenuation of 12 db. per octave. (C) Circuit used by Stephens 
Mfg. Co. to give an attenuation of 12 db. per octave and a crossover of 600 cycles. 
(D) University Loudspeakers, Inc., network with 600 cycle crossover frequency. 

woofer has an 8 ohm impedance and 
the tweeter is rated at 16 ohms, a 16 
ohm resistor may be connected in 
parallel with the tweeter to bring the 
total impedance down to 8 ohms. Half 
of the high- frequency power is lost in 
this resistor, but the higher tweeter 
efficiency may make up for this loss. 

The above discussion has assumed 
that the dividing network is placed 
between the output transformer and 
the speakers. It is entirely possible to 
place this network in the center of the 
amplifier and then use separate power 
amplifier stages for the low and high 
frequencies. The network may be 
somewhat simplified since the value of 
Ro may be greatly increased and since 
power loss in the network is no longer 
a vital consideration. These advan- 
tages may be overcome by the addi- 
tional cost and complexity of the two 

Fig. 2. (A) Parallel and (B) series filter divid- 
ing networks made up of half- section elements. 

Fig. 3. (A) Parallel and (B) series constant resist - 
ence dividin- networks made up of L sections. 
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separate power amplifier channels, but 
this system has been used with marked 
success in a commercial amplifier 
manufactured in England. 

Another possibility is to place the 
dividing network in the plate circuit 
of the output stage, and then to use 
separate matching transformers for 
the high and low frequency speakers. 
This permits matching the network to 
any speaker impedance, and because 
the network is in a high impedance 
portion of the circuit, more convenient 
values of inductance and capacity are 
possible. At least one company using 
this latter system reports highly satis- 
factory results. 

With good woofer and tweeter 
speakers, proper enclosures, and a 
suitable dividing network, frequency 
response from 50 to 15,000 cycles can 
be readily achieved. 30 
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Hints on Using Sweep Generators 

for TV RECEIVER 

ALIGNMENT 
On 4UtEEO GfrIERNTOR 

By 
JOHN A. CORNELL 

RCA Service Co., Inc. 

Principles of visual alignment - its pit- 

falls and hints on how to avoid them. 

VISUAL alignment of bandpass 
circuits, for many years an es- 
tablished technique in factories 

and development laboratories, has re- 
cently assumed considerable impor- 
tance in the radio service industry due 
to the rigid requirements imposed by 
the tuned amplifiers used in television 
receivers. The principles of visual 
alignment, and the various methods 
of applying the principles, have been 
described in a great many technical 
articles and books. Seldom, however, 
have these sources given reasons for 
the ambiguities which are often evi- 
dent when a radio technician attempts 
to align, by visual methods, a televi- 
sion receiver or, in fact, any other 
type of receiver. Many a service tech- 
nician's faith in visual alignment tech- 
nique has been shaken when, after 
following exactly the instructions in 
the service manuals and instruction 
books, he has obtained a response 
curve which appeared to him unlike 
anything described or shown in any of 
the books or articles, or anything that 
could be interpreted as a fault or mis- 
alignment in the receiver being 
aligned. Such puzzling results are 
sometimes obtained with one particu- 
lar piece of test equipment and not 
another; indeed, with some test in- 
struments in the lower -price brackets, 
confusion is commonplace. 

It is the purpose of this article to 
interpret some of the apparently am- 
biguous curves sometimes seen on os- 
cilloscopes in aligning amplifiers, and 
to tell whether such curves are due to 
the amplifier undergoing alignment or 
to the equipment and methods used to 
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align it. Moreover, cures will be pre- 
scribed, and hints will be given which 
will make more uniform the results 
obtained from visual alignment. The 
cures will apply generally to some of 
the lower -priced test instruments 
which understandably are not as ade- 
quate as the higher -priced units capa- 
ble of doing a more efficient job of 
alignment. 

First, look at Fig. 3, which shows 
the equipment needed for performing 
a visual alignment and its connection 
to the television receiver. No marker 
generator is shown here, since in the 
interest of unity, this article will not 
be concerned with marker generators 
and their application. Nevertheless, a 
marker generator is a necessary part 
of the alignment equipment and 
should be used in a practical align- 
ment job. An essential part of the test 
setup shown in Fig. 3 is the metal 
sheet, upon which rests all of the 
equipment and the receiver under test. 
Just why this metal sheet is impor- 
tant will be explained later. 

Let us assume that the picture i.f. 
amplifier of the receiver is to be 
aligned, and that the oscilloscope and 
sweep generator are properly adjusted 
and connected to the proper points in 
the receiver. These points should be 
obtained from the manufacturer's 
service data for the receiver. Many 
modern sweep generators employ a 
sinusoidal sweep, so we will assume 
that the one shown in Fig. 3 does also. 
This means that the voltage fed to the 
picture i.f. amplifier is an r.f. wave 
swept through the i.f. passband at a 
60- cycle, sine wave rate. Moreover, 

RCA's television sweep generator. 

the voltage employed for horizontal 
deflection of the oscilloscope beam is 
a 60 -cycle sine wave. If everything is 
operating properly, and if the ampli- 
fier under test is not badly out of 
alignment, a waveform similar to that 
shown in Fig. lA will appear on the 
oscilloscope screen. When the sweep 
phase control on the sweep generator 
is properly adjusted, the two traces 
will overlap to produce the response 
curve shown in Fig. 1B. 

Some sweep generators have a 
blanking switch which disables the 
oscillator during the time that it 
would normally sweep from the high - 
frequency end of the passband to the 
low- frequency end. When this blank- 
ing switch is thrown, the outputs of 
the sweep generator and, consequent- 
ly, of the amplifier under test are zero 
during the return sweep time. The re- 
turn trace on the scope is, therefore, 
a straight line representing zero re- 
sponse. Fig. 1C shows this. Whenever 
the blanking switch is used, the sweep 
phase control must first be properly 
set, then left alone. 

The patterns of Fig. 1 indicate what 
should normally be seen during a vis- 
ual alignment. Of course, these curves 
may be seen inverted and /or switched 
from left to right, depending upon the 
phasing of the sweep generator, the 
polarity of the signal across the load 
resistance, and the scope polarity. The 
service data for the particular re- 
ceiver being aligned will indicate the 
various adjustments necessary to pro- 
duce the normal response curves of 
Fig. 1. It is well understood that these 
patterns will be modified by various 
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degrees of misalignment in the ampli- 
fier under test. 

What is not so well understood, 
however, is that in many cases the 
curve seen on the scope can differ rad- 
ically from the true response of the 
amplifier even though the amplifier 
is perfectly aligned. In many of these 
instances, the radio technician per- 
forming the alignment will reason 
that the deviation of the curve from 
nomal is due to misalignment of the 
amplifier. He will then try to secure 
the proper response curve by making 
adjustments on the amplifier. Since 
the amplifier may not be at fault, any 
attempt at alignment may result in 
even further misalignment, thus leav- 
ing the technician in a most embar- 
rassing situation. He will probably 
not be able to produce anything like 
an ideal response curve, or if he does, 
then the true response of the ampli- 
fier will be incorrect because he has 
unconsciously misaligned it in such a 
way as to compensate for deficiencies 
in either his method, the oscilloscope, 
or the sweep generator. 

Now, let's see just what can make 
the curve shown on the scope differ 
from the true response of the ampli- 
fier. First, we'll determine the effect 
of the oscilloscope on the shape of the 
response. Fig. 2A shows the waveform 
of the voltage which would be fed to 
the vertical amplifier of the oscillo- 
scope to produce the response shown 
in Fig. 1A or B. This waveform is not 
unlike a low- frequency square wave 
and, as such, it is not a particularly 
easy thing to pass through an ampli- 
fier undistorted. In fact, for an oscil- 
loscope amplifier to pass this wave 
without distortion would require it to 
have a sine -wave response that is flat 
down to four or five cycles. A great 
many oscilloscopes in use today, and 
even some on the present market, do 
not meet this requirement, and they 
will naturally distort the waveform of 
Fig. 2A. 

The nature of the distortion is 
shown in Fig. 2B. Notice the tilt on 
the normally flat horizontal portions 
of the wave. This tilt is due to low - 
frequency phase shift in the vertical 
amplifier of the oscilloscope. In a 
practical alignment setup, the wave- 
form of Fig. 2B will be displayed on 
the scope as Fig. 2C. Notice the op- 
posite tilts on the horizontal portions 
of the wave. Bear in mind that there 
is nothing wrong with the amplifier 
being aligned -the distortion of Fig. 
2C is caused entirely by the oscillo- 
scope. If the blanking switch on the 
sweep generator were turned on, the 
distortion would be still greater. 

The sound i.f. amplifier normally 
has a response like that shown in Fig. 
2E, but if the scope used to display the 
curve does not have good low -fre- 
quency response, the trace of Fig. 2D 
will be seen. Radio technicians who 
have done considerable visual align- 
ment work with various makes of test 
equipment will doubtless recognize 
the trace of Fig. 2D. Those who know 
the reason for the loops in the trace 
Dee 4. m her. 19 19 

of Fig. 2D will ignore them and con- 
centrate on the upper portion of the 
trace. When this upper portion is ad- 
justed for maximum height and sym- 
metry, the amplifier is properly 
aligned, regardless of the distorted 
lower portion of the trace. This pro- 
cedure is not so simple in the case of 
the picture i.f. amplifier, however, as 
a glance at Fig. 2C will show. An ex- 
perienced technician may be able to 
visualize how the trace of Fig. 2C 
would appear if there were no low - 
frequency distortion present in the 
oscilloscope, and so perform a fair 
alignment job, but it's a difficult and 
time -consuming process. 

A far better solution is to improve 
the low- frequency response of the os- 
cilloscope and thus be completely free 
from confusion as far as the scope is 
concerned. This can be done by re- 
placing all of the coupling and screen 
bypass condensers in the scope with 
higher- capacity units. Also, the cath- 
ode bypass condensers should be in- 
creased to about 500 pfd., or removed 
altogether. The latter alternative will 
decrease the gain of the scope. The 
same type of distortion may be en- 
countered even with a scope having 
good low- frequency response, if the 
waveform fed to the vertical amplifier 
is not taken directly from the detector 
load resistance. If this waveform is 
taken from the output side of a cou- 
pling condenser, then that condenser, 
especially if it is low in capacity, may 
introduce low- frequency phase shift. 
A good rule to observe is always to 
take the waveform directly from the 
detector load, except when the manu- 
facturer's instructions specify other- 
wise. 

Now let's consider another source 
of confusion. Many technicians have 
noticed that the shape of the response 
curve seen on the scope will change if 
the chassis is touched, or if the test 
instrument cables are moved around, 
or if a hand is brought near any of 
the cables, test equipment, or the re- 
ceiver. Sometimes, as a particular 
coil or transformer is being adjusted, 
the proper response will be obtained, 
only to be lost when the alignment 
tool is removed. This can happen even 
with non -metallic alignment tools. 

(A) I Th\r (B) 

(C) 

Fig. 1. Video i.f. response curves which 
indicate proper operation of receiver and 
test equipment. All curves are normal re- 
sponse of (A) phasing control improperly 
set, (B) phasing control properly set, and 
(C) blanking switch on generator "On." 

(A) 

(B) 

(C) 'D) (E) 

Fig. 2. Effect of oscilloscope on visual 
alignment waveforms. (A) Normal 
waveform fed to scope. (B) Distortion 
introduced if scope does not have 
good low -frequency response. (C) Ef- 

fect of low- frequency distortion on 
normal response curve. (D) Effect of 
low -frequency distortion on normal re- 
sponse of sound Lt. amplifier. (E) Nor- 
mal response of sound i.f. amplifier. 

These effects, which are more no- 
ticeable on the higher -gain receivers, 
are usually caused by feedback from 
the receiver or the scope back into the 
power line and then into the sweep 

Fig. 3. Test setup used for the visual alignment of television receivers. 
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Fig. 4. Effect of oscillation of the picture 
i.f. amplifier as noted on response curve. 
The wide beat pattern shown will be 
seen only when an oscilloscope having 
good video frequency response is used. 
If the oscilloscope is not designed to 
have good video frequency response, 
then the beat pattern will be narrower, 
may look somewhat like a marker pip. 

(A) 

(B) 

Fig. 5. Effect of overloading on shape of 
response curve. (A) Response curve of 
picture U. amplifier, showing poor align- 
ment. (B) Response curve of same ampli- 
fier with sweep generator output turned 
up so as to overload amplifier. Notice 
the false indication of good alignment. 

generator or an earlier stage in the 
receiver. The feedback causes regen- 
eration (or even oscillation in some 
cases), which causes the entire test 
setup to become unstable and critical 
with respect to cable position and 
hand capacity. Actual oscillation of 
the amplifier will cause the curve to 
widen considerably at some point due 
to the beat produced, as shown in 
Fig. 4. 

The cure for all of this instability 
is simple. Just place the scope, the 
receiver, and the sweep generator 
(also any other test equipment that 
may be used) on a large metal sheet, 
which should preferably be copper. 
Make sure that all units are in good 
electrical contact with the metal sheet 
or bypassed to it. Some test- equip- 
ment units are designed to fit into a 
special metal rack, which helps to 
minimize power -line coupling. 

Another source of error in align- 
ment may result from too much out- 
put from the sweep generator. In this 
event, one or more of the tubes in the 
amplifier being aligned may overload, 
or limit. This produces a flattening of 
the top of the response curve. Fig. 5 
shows the effect of limiting on the 
true response of a picture i.f. ampli- 
fier. When overloading occurs, the ra- 
dio technician will experience the 
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false impression that alignment ad- 
justments do not affect the top of the 
response curve. The flat top will also 
indicate that the response is good, al- 
though this may be far from correct. 
To avoid any errors due to overload- 
ing the amplifier under alignment, a 
simple procedure will be suggested. 

Set the sweep generator output as 
low as possible, then gradually ad- 
vance the output control. The trace 
on the scope will increase in height 
until, at some point, the top of the 
trace will start to flatten. This is the 
point at which the amplifier under 
test starts to overload or limit. Now 
decrease the output of the sweep gen- 
erator until the trace is about half 
the height observed when flattening 
of the top first occurred. Set the scope 
gain control for a pattern of conven- 
ient height. As the alignment pro- 
gresses, the trace will probably in- 
crease in height. When this happens, 
do not reduce the oscilloscope gain; 
rather, decrease the output of the 
sweep generator to maintain the trace 
at approximately half the limiting 
height or less. 

Still another source of error in vis- 
ual alignment occurs when the output 
of the sweep generator is not reason- 
ably flat over the band of swept fre- 
quencies. This can be caused, for one 
thing, by not connecting the sweep 
generator properly to the receiver. In 
the first place, the output cable of the 
sweep generator must be terminated 
in its surge impedance, usually a re- 
sistance of about 75 ohms. The longer 
the cable, and the higher the fre- 
quency, the more important is the ter- 
mination. In most modern sweep gen- 
erators, this termination, or part of it, 
is included in the head of the cable, 
and as long as the cable is connected 
across an impedance in the receiver 
which is high compared to the termi- 
nation, no difficulty should be experi- 
enced. This requirement is generally 
met with most television receivers ex- 
cept when the generator is connected 
to the antenna terminals of the re- 
ceiver. Here, the impedance is usu- 
ally either 75 or 300 ohms. In this 
case, the antenna input impedance, 
when added in parallel with the re- 
sistance already in the head of the ca- 
ble, must terminate the cable in its 
surge impedance. 

Methods of doing this, both for bal- 
anced and unbalanced inputs, are usu- 
ally shown in the sweep generator 
instruction book. The leads from the 
sweep generator cable should be as 
short as it is possible to get them, or 
else lead resonance may cause a hump 

Fig. 6. Diagram of a detector for check. 
ing sweep generator output for flatness. 

270 puce. 
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or a dip to appear on the response 
curve. In no case should any lead ex- 
tensions be added to the leads already 
provided on the head of the cable. 

When the output of the sweep gen- 
erator is connected to the grid of an 
i.f. tube or to the converter, and that 
grid is at a negative potential, then 
the termination in the cable will 
short- circuit the grid potential. To 
avoid the consequent alteration in the 
operating characteristics of the stage, 
a small blocking condenser should be 
placed in series with the "high" end 
of the output cable. The blocking con- 
denser, which should be a ceramic 
type of about 500 Apfd. capacity, must 
have very short leads (not over 1/4 

inch long). 
Some of the lower -priced sweep 

generators, either through faulty de- 
sign or some other defect, do not have 
an output which is constant over the 
swept band. Use of such a generator 
will cause the radio technician un- 
knowingly to adjust an amplifier un- 
der alignment so that it compensates 
for deficiencies in the output of the 
sweep generator. This of course, will 
result in a poor alignment job, and 
what is worse, may to all appearances 
indicate to the technician that his 
faulty alignment job is good. 

Some sweep generators obtain their 
output through frequency modulation 
of an oscillator whose center fre- 
quency is the same as that of the am- 
plifier to be aligned. This type of 
generator can be checked for flatness 
before it is used. The check must be 
made on the same band of frequencies 
that will be used to align the ampli- 
fier after the check is completed. The 
method is to demodulate the output 
on the desired band and apply the re- 
sulting wave directly to the vertical 
amplifier of the scope. A suitable de- 
tector for this purpose is shown in 
Fig. 6. 

All precautions about terminating 
the sweep generator cable and keep- 
ing leads as short as possible should 
be observed. If the output of the 
sweep generator is flat over the band 
of swept frequencies, then the detec- 
tor output will be pure d.c., which 
will be displayed on the scope as a 
horizontal line. If the sweep genera- 
tor blanking switch is turned on, then 
two parallel horizontal lines will be 
seen. One represents zero output; the 
other represents the d.c. output level 
of the detector. Any deviation from 
flatness in the output of the sweep 
generator will be shown on the scope 
as a curve, a tilt, or some irregularity 
on the line. The actual amount of de- 
viation from flatness is evident when 
the blanking switch is turned on. If 
the sweep generator has no blanking 
switch, then the vertical input termi- 
nals of the scope can be momentarily 
short -circuited to simulate the blank- 
ing action. This will cause the trace 
on the scope to jump for an instant to 
the position representing zero level. 

Any deviation from flat output, if 
evident, will be superimposed on the 

(Continued on page 112) 
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Corn piled by KENNEThI R. BOORD 

T IS indeed a pleasure this month 
to dedicate the /SW DEPART- 
MENT to the "Voice of America." 

Our thanks go to the State Depart- 
ment, and in particular to Roger 
Legge, New York, for the following 
data: 

The United States first entered the 
field of international broadcasting on 
a sizable scale in 1940. The "Voice of 
America" was established under the 
Office of War Information to serve as 
a weapon of psychological warfare and 
as an instrument for projecting Amer- 
ican news to Allied and neutral peo- 
ples. 

With the end of the war, the psy- 
chological warfare activities were 
eliminated but the "Voice of America" 
continued broadcasting on a reduced 
scale under control of the Department 
of State. The purpose, as set forth 
by Public Law 402, 80th Congress, is 
"to promote the better understanding 
of the United States among the peoples 
of the world and to strengthen coop- 
erative international relations." 

The broadcasting operation is the 
responsibility of the International 
Broadcasting Division, Office of Inter- 
national Information, Department of 
State, and is under the jurisdiction of 
the Assistant Secretary of State for 
Public Affairs. 

Programs are written, produced, and 
broadcast from studios in New York 
City and Washington. 

The "Voice of America" beams to 
areas having a potential radio audi- 
ence of 295,000,000. 

The language schedule includes: To 
Europe, in Bulgarian, Czech, English, 
French, German, Greek, Hungarian, 
Italian, Polish, Rumanian, Russian, 
Serbo- Croat, Slovak, Slovene, and 
Spanish; to the Middle East, in Per- 
sian; to Latin America, in English, 
Portuguese, and Spanish; to the Far 
East, in Cantonese, English, Korean, 
Mandarin, and Russian. Addition of 
broadcasts in Arabic, Turkish, Hebrew, 
Ukrainian, and Swedish is planned. 

Although accurate estimates are im- 
possible, surveys, interviews, letters 
from listeners, and reports from U. S. 
overseas missions, political refugees, 
and American correspondents indicate 
a regular "Voice of America" audience 

(Note: Unless otherwise indicated, all time is 
expressed in American EST; add 5 hours for 
GCT. "News" refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 
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of many millions. Letters from listen- 
ers totaled more than 100,000 in the 
past year. 

On numerous occasions, news avail- 
able only from these broadcasts has 
become widespread in countries where 
censorship prevented dissemination by 
any other media. 

In April 1949, more than 200 Soviet 
transmitters began an intensive and 
expensive jamming campaign attempt- 
ing to prevent the "Voice of America" 
from being heard by Russian listeners. 
To combat this jamming, the "Voice of 
America" increased substantially the 
number of programs in Russian and 
the number of transmitters per pro- 
gram. 

The "Voice of America" uses 36 
short -wave transmitters in the United 
States -ranging from 20 to 200 kilo- 
watts power. These are located at or 
near New York City, New York; Bos- 
ton, Massachusetts; Cincinnati, Ohio; 
San Francisco, California; Dixon, Cali- 
fornia; and Delano, California. They 
are operated by The Associated Broad- 
casters, Inc.; Columbia Broadcasting 
System; The Crosley Corporation; 
General Electric Company; National 
Broadcasting Company; Westinghouse 
Radio Stations, Inc.; and World Wide 
Broadcasting Corporation. 

Short -wave relay transmitters in- 
clude four of 75 to 100 kw. at Munich, 
Germany; two of 100 kw. at Honolulu, 
Hawaii; and two of 50 kw. at Manila, 
Philippines. Medium -wave relay trans- 
mitters in operation are one of 150 kw. 

at Munich, Germany, and one of 50 kw. 
at Manila, Philippines. Short -wave re- 
lay transmitters are under construc- 
tion at Tangier. Short- and medium - 
wave relay facilities are leased from 
the BBC, London. 

Broadcasting time is provided on the 
transmitters for the programs of the 
Armed Forces Radio Service and the 
United Nations. 

The current frequency schedule of 
broadcasts of the "Voice of America" 
and the Armed Forces Radio Service 
is as follows: 

Manila A, 920 kcs., 0500 -1045 to East 
Asia; Munich A, 1195 kcs., 1030 -2400 
to Europe. 

KNBI, 6.060, 0400 -0915 to Hawaii - 
Australia; Munich III, 6.080, 1100 -1730 
to Europe; WLWO, 6.080, 1900 -2100 to 
West South America; KCBA, 6.120, 
2015 -0330 to Alaska -Aleutians (AFRS), 
and 0400 -0915 to Marianas -Philippines 
(AFRS); Munich I, 6.170, 1215 -1730 to 
Europe; KNBA, 6.185, 0400 -0915 to 
East Asia; Munich IV, 7.250, 1100 -1730 
to Europe; KCBR, 9.515, 0400 -0915 to 
Philippines -East Indies; Manila III, 
9.530, 1745 -2000 to Far East; WGEO, 
9.530, 1900 -2200 to East South Ameri- 
ca; Munich II, 9.540, 1100 -1730 to Eu- 
rope; WNRA, 9.550, 1400 -1730 to Eu- 
rope; WKID, 9.570, 0700 -0915 to East 
Asia; WRUW, 9.570, 1900 -2000 to Cen- 
tral America; KWIX, 9.570, 2015 -0315 
to Alaska -Aleutians (AFRS); KRHO, 
9.650, 0400 -0915 to East Asia; WABC, 
9.650, 1700 -1730 to Europe; KGEI, 

(Continued on page 92) 

The 100 kw. General Electric transmitter of MHO. the "Voice of America " outlet in Honolulu. 
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Fig. 1. Top view of the home - 
built, automatic test keyer. 

An Automatic 
TEST KEYER 

Details for constructing and operating an instru- 
ment designed to facilitate the observation of the 
keyed output of radio transmitters. It provides a 
means for keying the transmitter at a constant rate 
anywhere between 10 and 150 words- per -minute. 

THE PROPER adjustment of the 
keying system of a radio trans- 
mitter is best realized with the 

aid of a cathode -ray oscilloscope in 
much the same manner that the qual- 
ity and depth of modulation is ob- 
served with the voice -modulated 
transmitter. In either case, the final 
amplifier is operated into a dummy 
load which approximates the normal 
antenna load. A pickup loop is then 
arranged to couple a sample of the 
r.f. output to the vertical plates of 
a cathode -ray oscilloscope, and the 
linear sweep is adjusted until the 
pattern formed by the modulation 
(or keying as the case may be) ap- 
pears stationary on the face of the 
display tube. Adjustments are then 
made to produce the desired wave- 
form and depth of modulation. 

Adjustment of a telephone trans- 
mitter is relatively easy, insofar as 
obtaining a steady oscilloscopic pat- 
tern is concerned. A steady tone of a 
suitable frequency is applied to the 
modulator. The tone frequency is 
then adjusted until a satisfactory os- 
cilloscope pattern is obtained. With 
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the telegraph transmitter, the prob- 
lem is more difficult. A keying rate 
which produces a satisfactory pattern 
is rather high for hand keying, and 
the dots must occur at an absolutely 
constant rate. Even a "bug" key, held 
over to the dot side, changes speed 
and dot length and is, therefore, not 
entirely satisfactory for this purpose. 
Motor- driven commutators have been 
used to produce a steady dot pattern, 
but even those devices have a tendency 
to be somewhat unsteady. 

The most satisfactory solution to the 
problem of providing steady dots for 
test keying is the use of a simple mul- 
tivibrator- driven relay. A multivibra- 
tor can be made very stable. It can 
also be made to cover a rather wide 
range of frequencies. It will maintain 
a uniform ratio of mark to space over 
its frequency range, and with the aid 
of an additional tube, it can produce 
a square wave admirably suited to 
operating a high -speed keying relay. 
The inductive surge across the relay 
coil can be used to synchronize the 
linear sweep of the oscilloscope with 
the keying pulses, or a slight amount 

By 
JAMES M. WHITAKER. 

N'2BFB 

of 60 cycle ripple can be introduced 
in series with one of the multivi- 
brator tube grid, plate, or cathode re- 
sistors to synchronize the multivi- 
brator with a submultiple of the 
power line frequency. If the latter 
method is used, the linear sweep of 
the oscilloscope may also be syn- 
chronized with a submultiple of the 
power line frequency. (Most commer- 
cially -built oscilloscopes have this 
feature built in as a part of the sweep 
synchronizing circuit.) 

A multivibrator keying setup for 
transmitter keying tests can and 
should be relatively small and sim- 
ple. With the availability of inexpen- 
sive selenium rectifiers, the cost of 
such an instrument is negligible. Cer- 
tainly it is well within the reach of 
the average amateur and should be a 
part of every amateur radio station, 
or at least available through a local 
radio club. 

The multivibrator tube can be any 
one of several types of twin triode 
tubes such as the 6N7, 6SN7, 6F8 -G, 
12AU7, etc. Two separate triode tubes 
may also be used if desired. Generally 
it is preferable to use a twin triode 
instead of two triodes, for economy 
of space as well as cost. The signal 
shaping tube (which also drives the 
relay) is any handy triode such as the 
6C5, or the approximate equivalent of 
the 6C5 triode. 

The theory of the multivibrator is 
not unduly complicated and is de- 
scribed in numerous handb000ks and 
other electronic texts. For this rea- 
son, we will describe only a few sim- 
ple details particularly applicable to 
the keyer unit to be described. 

Power consumed by the multivibra- 
tor and the relay driving tubes is quite 
low, eliminating the need for a heavy 
duty power supply and filter. A simple 
transformerless power supply sys- 
tem incorporating a half wave selen- 
ium rectifier followed by an RC filter 
network will be entirely adequate. 
The heaters of the tubes may be oper- 
ated from a midget type filament 
transformer, or they may be series 
connected with a suitable resistor and 
operated directly from the power line 
if desired. If the latter system is used, 
it is suggested that the multivibrator 
consist of two triode -connected 50B5 
tubes, followed by a 12J5GT ampli- 
fier. The heaters may then be series 
connected, and the total heater volt- 
age required will be 112 volts, which 
will just about match any standard 
power line within the permissible 10 
per -cent. 

The complete keyer is shown sche- 
matically in Fig. 2. Note that a low 
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value of resistance, Rio, is connected 
between the line and the selenium 
rectifier. It is important that some 
resistance be connected in this por- 
tion of the circuit to limit the peak 
charging current to a safe value. 
Selenium rectifiers are wonderfully 
trouble -free components if given a 
chance to perform, but they cannot 
stand the very high charging currents 
present if there is substantially no re- 
sistance in the circuit. 

The keying frequency is increased 
or decreased by the adjustment of 
dual potentiometer R.-R,. Auxiliary 
resistors R3 and R, are connected in 
series between the two sections of the 
dual potentiometer and the multivi- 
brator grids to limit the variation of 
resistance in the grid circuits to a 
minimum consistent with satisfactory 
operation. The frequency range of 
the multivibrator can be increased by 
reducing the values of R3 and R7, but 
the operation of the multivibrator 
would be impaired by so doing. The 
range with the values shown is from 
10 to 150 words -per- minute equivalent 
keying speed, which is more than am- 
ple for the purpose intended. For 
higher speeds, C, and C2 may be 
changed to lower values. 

Resistor R, provides cathode bias 
to limit the multivibrator plate cur- 
rent. It also provides a very nice 
means for injecting a synchronizing 
potential if desired. A small con- 
denser connected between either end 
of R,o and the cathode side of R, will 
provide a means for synchronizing the 
multivibrator at any odd or even sub - 
multiple of the line frequency within 
the range of the instrument. 

The grid of the signal shaping tube 
is connected to the grid of one of the 
multivibrator tubes through a 1 meg- 
ohm resistor. This resistor prevents 
the signal shaping tube from drawing 
excessive grid current and thereby 
unbalancing the multivibrator during 
the positive excursion of the multivi- 
brator pulse. The cathode resistor Ro 
in the signal shaping tube circuit may 
be adjusted to provide the desired 
amount of drive current to operate 
the relay RL,. The value of this re- 
sistor will have little effect on the 
signal shaping action of the tube, as 
the grid is driven positive to satura- 
tion and negative to cut -off on each 
alternate half cycle from the multi - 
vibrator. The value indicated is cor- 
rect for the relay specified. 

One simple mechanical arrange- 
ment is shown in Figs. 1 and 3. These 
are top and bottom views, respective- 
ly, of the unit in use at W2BFB. Note 
that the three contacts of the relay 
are brought out to terminals. 

With such an instrument available, 
it is possible to realize a very fine ad- 
justment of the transmitter keying. 
Just a few hints on this subject might 
be in order at this point. Make all 
keying adjustments with the normal 
load applied to the final amplifier. A 
change in load may change the key- 
ing envelope materially. (Try tuning 
the p.a. plate tank or changing the 
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load in any way while running keying 
checks with an oscilloscope, and you 
will be amazed!) If the transmitter is 
keyed at some low level point, re- 
member that a perfect waveshape at 
the keyed point is no guarantee of a 
perfect keying waveform after the 
signal passes through one or more 
"Class C" amplifier or multiplier 
stages. 

If sharp "spikes" appear at the be- 
ginning or end of the keying pulse, 
they may or may not be parasitic os- 
cillations. If they are due to some 
low- frequency phenomena, increase 
the keying speed and you may be able 
to observe the waveform of the 
"spikes" and thereby determine the 
cause. Clicking and thumping key- 
ing is inexcusable, and every amateur 
is duty bound to clean up any such 
irregularities. A good variable speed 
automatic keyer, plus a cathode -ray 
oscilloscope, will go a long way to- 
ward removing the drudgery of locat- 
ing and correcting faulty keying. 

Correction of keying faults can be 
made by the conventional methods of 
using inductance, capacity, and resist- 
ance to delay the rise and fall of the 
keyed signal. The various radio hand- 
books have chapters devoted to the 
various methods, and there would be 
little point in repeating these methods 
here. The results of the changes in 
component values, however, can be 
readily seen. 

It is sometimes desirable to know 
the exact equivalent words -per- minute 
represented by the keying "dots" or 
pulses. Equally spaced on and off dot 
cycles in terms of cycles -per- second, 
when multiplied by 2.5, equal Inter- 
national Morse keying speeds in terms 
of words -per- minute. For example: 
Let us assume that the multivibrator 
in the keyer described is operating at 
ten cycles -per- second. The transmitter 
is keyed on and off ten times each sec- 
ond with equal mark and space peri- 
ods. The equivalent keying speed is 25 
words -per- minute, in terms of the In- 
ternational Morse code. Likewise, it is 

VI V2 

REGT 

Ri. 

R R2, R8-1 megohm, 1/2 w. res. 
R3, R7-47,000 ohm, 1/2 w. res. 
RI, R6- 250,000 ohm dual pot. 
80-500 ohm, 1 w. res. 
R, -200 ohm, l w. res. 
R10 -25 ohm, 5 w. wirewound res. 
R -1500 ohm, 2 w. res. 
Ci, /Lid., 200 y. cond. 
C;1 -100 isfd., 50 r. dry elec. cond. C C0-20 µfd -, 150 y. elec. cond. 
RL,-Sigma type 4F, 8000 ohm relay 
Rect. -"Selectron" type 5L1 selenium rectifier 
T, -6.3 y. I 1 amp. fil. trans. 
V1 -6SN7 tube 
V0-6C5 tube 

Fig. 2. Diagram of the multivibrator key- 
ing circuit. Selenium rectifier type of 
power supply simplifies construction. 

a simple matter to convert words -per- 
minute into terms of dot cycles -per- 
second by dividing words -per- minute 
by 2.5. 

The highest operating speed nor- 
mally encountered in amateur radio 
telegraphy is probably on the order of 
30 words -per -minute. The multivibra- 
tor can be easily synchronized with the 
power line frequency at 15 c.p.s., which 
will produce 37.5 w.p.m. equivalent 
keying. If the transmitter will faith- 
fully follow keying at this speed, the 
keying will be clear and crisp at all 
hand speeds. 

Fig. 3. Bottom view of test keyer, showing placement of under -chassis components. 
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AGC 

IN THE constant search to give the 
public better and more foolproof 
television receivers, it was found 

that an automatic gain control system 
for the picture i.f. amplifier and the 
r.f. amplifier is a great help in pre- 
venting overloading and many types 
of fading. 

Practically all 1949 television re- 
ceivers feature some automatic gain 
control system. Most of these circuits 
operate on the same principle as the 
automatic volume control system 
found in every radio receiver. A por- 
tion of the i.f. signal is rectified and 
filtered in such a manner that a nega- 
tive d.c. voltage is obtained. This volt- 
age varies in amplitude as the i.f. 
signal varies, and therefore when a 
very strong signal is received, a larger 
negative voltage results. The grid re- 
turns of several i.f. and r.f stages are 
connected to this bias voltage. Thus a 
very strong signal generates a more 
negative bias which, in turn, reduces 
the gain of the stages connected to it. 

The type of automatic gain control 
outlined above is fairly satisfactory 
when all stations can be received with 
a minimum of noise, and changes in 
signal strength are relatively slow. 
The filter networks which smooth out 
the rectified i.f. signal to produce the 
desired d.c. bias must have a long 
enough time constant to filter out the 
60 cycle synchronizing pulses. There- 
fore, when the change in signal 
strength occurs in about 14;o of a sec- 
ond, the bias voltage will not be 
changed at all. This is one of the 
major drawbacks when fading is due 
to reflected signals from airplanes or 
other fast moving objects. 

Noise 
Another drawback is present when 

the noise level of a signal is very high; 
the noise itself will produce a more 
negative bias and thus reduce the gain 
of the r.f. and i.f. stages. This, in turn, 
means less amplification for the de- 
sired signal and a lower signal -to -noise 
ratio. 

In areas where a weak station is 
received with a lot of noise riding in 
there will be a tendency to suppress 
the television signal altogether, since 
the noise pulses can produce a bias 
voltage so large that the already weak 
signal does, not receive sufficient ampli- 
fication. 
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By WALTER H. BUCHSBAUM 
Chief Dey. Eng., Tech -Master Products Co. 

Complete details on a new keyed automatic 
gain control for television receivers. 

To appreciate the effect of noise 
on television reception, the various 
sources of noise and their effects must 
be clearly understood. Two main types 
of noise can mar television pictures : 
man -made noise and so- called "static" 
noise. 

Man -made noise originates in any of 
the great variety of electrical appli- 
ances, such as vacuum cleaners, re- 
frigerators, pumps, automobile igni- 
tion, electrical machines of all sorts, 
and the many mechanical devices 
which create electricity through fric- 
tion or electrostatic action. In gen- 
eral, man -made noise is distinguished 
by some regularity in its appearance. 

"Static" noise is considered to be 
caused by different natural forces, 
such as the action of the sun, weather 
conditions, static charges resulting in 
lightning and thunder, and the influ- 
ence of cosmic rays. Actually, it is 
found that the so- called "static" noise 
level is often highest in locations hav- 
ing large industrial establishments. In 
such areas it is hard to determine 
which is nature's and which is man's 
contribution to the noise picked up by 
the television antenna. It is true, 
however, that the noise grows less and 
less as the antenna is mounted higher 
and higher. One drawback in high 
antenna locations is the long lead -in 
required which itself tends to pick up 
noise. 

In studying the appearance of the 
noise waveforms it is found that prac- 
tically all types of noise consist of 
sharp pulses of very short duration. It 
is the average d.c. voltage obtained 
from the rectification and filtering of 

Fig. 1. 

constantly recrrring noise pulses that 
determines the bias on the amplifier 
tubes. A single noise pulse alone will 
not upset the bias at all, but where 
noise is continuous and strong enough 
to appear in the television picture it 
will also have an effect on the bias. 

Airplane Flutter 
When a television signal is reflected 

and reaches the receiving antenna ex- 
actly in phase with the direct signal, 
it will increase the amplitude of the 
total signal received. If the reflected 
signal is out of phase with the direct 
signal by about 180 degrees it will re- 
duce the total signal received. When 
a radio wave is reflected from a mov- 
ing object, the phase of the reflected 
signal changes as the object moves. 
This is called the "Doppler" effect and 
is used in certain types of radar where 
the speed of a plane is found by the 
phase or frequency difference of radio 
waves reflected by it. 

A concrete example is the case of an 
airplane flying at 300 m.p.h., away from 
the receiving antenna, as illustrated in 
Fig. 1. For simplicity in calculating, 
let us assume that the transmitter, 
the airplane, and the receiving an- 
tenna are all of the same height. Ob- 
viously two different signals can be 
received at "B" : one directly from the 
transmitter at "A," and one reflected 
from the plane at "C." Assume that 
the station broadcasts at 200 mc. The 
wavelength of this signal is then 1.5 
meters. The speed of the airplane 
translated into the metric system is 
135 meters per second; 135/1.5 gives 
90 cycles per second. This, then, is the 
difference frequency created by the 
motion of the plane. As far as the 
receiving antenna is concerned, how- 
ever, the difference frequency is twice 
90 c.p.s. or 180 c.p.s., because in our 
example the plane moves away, not 
only from the transmitter, but also 
from the receiver. This "flutter" fre- 
quency is the frequency at which the 
signal strength of the total received 
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signal varies between the sum and 
difference of the two. Naturally, any 
a.g.c. system which is required to filter 
out variations occurring in 3'so of a 
second cannot compensate for varia- 
tions every M80 of a second. 

Actual field tests have shown that 
the higher flutter frequencies en- 
countered are about 100 c.p.s., due to 
the fact that the receiving antenna is 
never as high as the transmitter or an 
airplane and because of other prac- 
tical considerations. Thus an a.g.c. 
system which could compensate for 
signal strength variations occurring in 
about %oo of a second and which would 
not be activated to any great extent 
by random noise pulses constitutes an- 
other great improvement in television 
reception. 

Theory of Keyed A.G.C. 
The various types of keyed a.g.c. 

now in use or in the process of develop- 
ment all operate on the same prin- 
ciples. The picture signal with the 
d.c. component present is fed to the 
grid of a pentode, usually type 6AU6, 
in such a manner that the synchroniz- 
ing pulses drive the grid more positive. 
The cathode of this a.g.c. tube is about 
90 to 145 volts, positive, with the plate 
at d.c. ground potential. A portion of 
the horizontal flyback pulse is applied 
to the plate through a coupling net- 
work from the flyback transformer. 
During the peak period of this pulse, 
the tube conducts since the plate is 
then made sufficiently positive with 
respect to the cathode. A voltage di- 
vider maintains the grid a few volts 
negative with respect to the cathode, 
biased closely to cut -off. 
. During the period of the sharp pulse 
on the plate, the synchronizing pulse 
which is part of the composite picture 
signal appears on the grid. This syn- 
chronizing pulse makes the grid more 
positive, permitting more plate current 
to flow. Thus the amount of plate cur- 
rent that flows during each flyback 
period depends on the amplitude of the 
horizontal synchronizing pulse. 

Because the d.c. component of the 
picture signal is preserved, all syn- 
chronizing pulses are at the same level 
unless the strength of the received 
signal changes. The plate current of 
the a.g.c. tube is, therefore, independ- 
ent of the picture modulation or of 
any noise pulses which are part of the 
picture. If noise pulses are present 
during the sync pulse period, they will 
have some effect on the plate current, 
but since the sync pulse represents just 
about 5% of the composite picture, 
only 5% of the total noise present can 
be effective. This is the reason for the 
good noise characteristic of keyed 
a.g.c. systems. 

The plate current flows to ground 
through a high -value resistor shunted 
by a condenser. This RC combination 
must have a time constant only 
large enough to filter out the hori- 
zontal sweep frequency, which is 15,- 
750 c.p.s. This is a much smaller time 
constant than that required in other 
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types of a.g.c. systems where the 60 
c.p.s. vertical synchronization pulse 
must also be filtered out. This short 
time constant is what gives the keyed 
a.g.c. its fast action. 

Pulse and Voltages 
Fig. 2 shows the appearance of the 

flyback pulse at the plate of the a.g.c. 
tube and the synchronization pulse on 
the grid. The sync pulse is drawn 
larger than it actually is in relation 
to the flyback pulse (about 3/40 the 
height of the flyback pulse) in order 
to present a clearer picture. The dura- 
tion of both pulses in relation to the 
rest of the individual line has also 
been exaggerated in order to show 
their appearance. It can be seen from 
this illustration that the actual time 
during which the tube can draw cur- 
rent is shorter than the flyback time. 
The flyback pulse is really triangular, 
and the plate voltage becomes high 
enough only during the upper portion 
which is much narrower than the base. 
The synchronizing pulse, however, is 
more of a square wave, and the grid 
is, therefore, maintained at the sync 
pulse level slightly longer that the 
actual conduction period of the tube. 
This tends to compensate for slight 
time differences, but when the hori- 
zontal sweep is not in synchronism 
with the incoming signal, the pulses 
on the a.g.c. tube will also be out of 
step, and the a.g.c. bias will vary 
rapidly. 

One very important feature in in- 
corporating keyed a.g.c. in any tele- 
vision receiver is the fact that the 
d.c. component must be present in the 
composite picture signal applied to 
the a.g.c. tube, otherwise the grid 
voltage would not be the same during 
each successive flyback period. When 
the picture signal passes through a 
condenser the d.c. component is re- 
moved, and the synchronizing pulses 
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are no longer all at the same level. 
D.c. restoration of various types is 

used on all television receivers prior 
to the picture tube. Some sets use a 
diode d.c. restorer, others use grid leak 
d.c. restoration in the last video ampli- 
fier and then make a direct connection 
to the picture tube. Still other models 
use a direct connection from the sec- 
ond detector to the video amplifier and 
then another direct connection to the 
picture tube, eliminating the need for 
d.c. restoration since the picture signal 
never passes through a condenser. 

The second imporant feature in tap- 
ping the picture signal off to the a.g.c. 
tube is the fact that the synchronizing 
pulses must go in a positive direction. 
Whenever the picture signal is ap- 
plied to the grid of the picture tube 
the sync pulses go negative. This is 
necessary so that the blanking pedes- 
tals, shown on both sides of the sync 
pulse in Fig. 2, can drive the grid 
negative and cut off the picture tube 
during the flyback time. 

In receivers where the picture signal 
is applied to the cathode of the picture 

Fig. 3. 
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A.G.O. COIL ON FLYBACK 
TRANSFORMER 

Fig. 4. 

tube, the pulses go positive since 
they then make the cathode more 
positive with respect to the grid, again 
cutting off the tube during the flyback 
time. Therefore, it is possible to tap 
the picture signal from the last stage 
after d.c. restoration has taken place 
in all sets having cathode drive as 
shown in Fig. 3. When two stages of 
video amplification are used and the 
picture signal is applied to the grid of 
the picture tube, the proper tap -off 
point is in the plate circuit of the first 
video amplifier. In order to preserve 
the d.c. component in this case, a 
direct connection must be made from 
the second detector to the grid of the 
first video amplifier. This type of cir- 
cuit is shown in the diagram of Fig. 
4, the modification of an RCA Model 
630 to keyed a.g.c. 

Keyed A.C.C. Now In Use 
While many manufacturers plan to 

incorporate keyed a.g.c. in their new 
models, a few are already marketing 
sets with this feature. The circuit in 
Fig. 4 shows the adaptation of the 
video stages of an RCA 630 receiver. 
Actually this video amplifier circuit is 
used, not only in the RCA, but in many 
other 1948 and 1949 models, and the 
same changes can be made there. 

The first step in changing the circuit 
to keyed a.g.c. is to make a direct con- 
nection from the second detector to 
the grid of the first video amplifier. 
The original circuit calls for a 3 volt 
bias on that grid, but that can be 
neglected if the plate voltage of this 
tube is dropped to 90 volts. This also 
has the advantage that no special fila- 
ment transformer is required for the 
a.g.c. tube since the cathode -to -fila- 
ment potential is rated at about 100 
volts. 

The resistance network from the 
plate circuit of the first video ampli- 
fier to the a.g.c. tube is required to 
keep the tube capacity of the a.g.c. 
tube from altering the frequency re- 
sponse of the video stages. The 5600 
ohm resistor shunted by the 100 µµfd. 
condenser are inserted to help equalize 
the video frequency response. 

The next major change is to find a 
source for the flyback pulse to key the 
a.g.c. tube. In Fig. 4 an additional 
winding on the flyback transformer is 
used. This consists of about 80 turns of 
No. 34 enameled wire, wound on a The 
inch diameter form and slipped on the 
flyback transformer in the space be- 
tween the main winding and the fila- 
ment loop for the 1B3 high -voltage 
rectifier. The flyback transformer 

Fig. 5. 
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must be dismounted, the holding 
clamps removed, and the powdered 
iron core pushed out. Then the main 
winding and its bakelite form can be 
slid out, and the a.g.c. coil is easily 
slipped in place. Other sources of a 
suitable flyback pulse are shown in 
Fig. 3, and 5. 

In place of the contrast control pre- 
viously used a 1500 ohm potentiometer 
is connected in the cathode lead of the 
6K6 video output tube as shown in Fig. 
4. The .05 µfd. cathode bypass con- 
denser should be located close to the 
cathode pin of the 6K6 and returned 
to the same ground as the .01 µfd. 
screen bypass condenser. If this is 
done a long lead can be brought to the 
contrast control mounted on the front 
panel. 

Admiral Model 20A1 
Another keyed a.g.c. system which 

is very effective is shown in Fig. 5; this 
is the circuit used in the Admiral sets, 
Models 20A1 and 20B1. A single stage 
of video amplification is used here, and 
the cathode of the picture tube is 
driven with the picture signal. Since 
a direct connection exists between the 
second detector and the video ampli- 
fier and then to the picture tube, no 
d.c. restoration is necessary. The pic- 
ture signal is brought to the grid of 
the a.g.c. tube through a voltage 
divider and decoupling network, con- 
sisting of the 3300, 1800, and 47,000 
ohm resistors in the plate circuit of 
the 6AC7 video amplifier. The cathode 
of the a.g.c. tube is connected directly 
to the 140 volts "B plus" point, and 
although this means that the cathode - 
to- filament potential is higher than 
rated, actual life tests have shown 
that as long as this is a d.c. potential 
no harm is done to the tube. 

The screen grid of the a.g.c. tube is 
connected to a convenient source of 
about 220 volt d.c. The plate receives 
the flyback pulse through a 1000 µµfd. 
coupling condenser from a special 
winding over the horizontal width con- 
trol. The other side of this winding is 
connected to ground and polarities are 
chosen so that a positive pulse reaches 
the plate of the a.g.c. tube. The ad- 
vantage of using this special winding 
is in reduced cost in production since 
changes or additions in the flyback 
transformer are much more costly 
than another winding over the hori- 
zontal width coil. The contrast con- 
trol consists of a voltage divider which 
determines the screen grid voltage of 
the 6AC7 video amplifier and thus the 
gain of that tube. The range of the 
contrast control is from about 65 to 
140 volts which is sufficient to give a 
proper picture or cut off the video 
signal completely. The a.g.c. bias filter 
and voltage divider are unconventional 
only inasmuch as a slightly larger bias 
is applied to the r.f. amplifier as to the 
grids of the first two i.f. stages. 

New Videola Set 
A variation of the keyed a.g.c. net- 

work used in Admiral's Models 20A1 
(Continued on page 146) 
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MONEY BACK GUARANTEE 
_We believe units offered for sale by mail order should be sold only on a "Money - 

Back-If- Not -Satisfied" basis. We carefully check on the design, calibration and 
value of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or refund. You, 
the customer, are the sole judge as to value of the item or items you have purchased. 

The 
ModefeTV -20 A COMBINATION 20,000 OHMS P 

VOLT ER MULTI -METER 

and TELEVISION KILOVOLTMETER 

ADDED FEATURE 
Inclides an Ultra High Frequency Volt - 

metsr Probe with a frequency range up to 
1,000 MEGACYCLES. When plugged into the 

Model TV -20. the V. H. Probe converts the unit 
into a Negative Peak- Reading H. F. Voltmeter. 

The Model TV -2h operetea on aeI /- contained batteries. 
C n: ten horned in bsnutsiol ha ad- rubbed oak 
rebind' cfsnplete Icitk p,rfable rover. Built -!n 
High Vooe Probe. H. T. Probe, Teat Leads 95 id 
and all ego -Ming instructions. NET 

The Model 88 -A COMBINATION 

9 D. C. VOLTAGE 
RANGES: (At 20,- 
000 ohms per Volt) 
0- 2.5/10/50/100/ 
250 / 500 / 1.000 / 5,000/50,000 Volts 
8 A. C. VOLTAGE 
RANGES: (At 1,000 
ohms per Volt) 
0 -2.5 / 10/50/100/ 250/500/1.000/ 
5.000 Volte 
5 D. C. CURRENT 
RANGES: 
0-50 Microamperes 
0- 5/50/500 Mllll 
amperes 
0.5 Amperes 
4 RESISTANCE 
RANGES: 
0- 2.000/20.000 
ohms 
0 -2/20 Megohms 
7 D. B. RANGES: 
(All D. B. ranges 
based on ODD = 
1 Mv. into a 600 
ohm line) - 4to +10db 
+ 8 to + 22 db +22to +36db +28to +42db 
+ 36 to + 50 db 
+ 48 to + 62 db 
7 OUTPUT VOLT- 
AGE RANGES: 
O to 2.5/10/50/ 100/250/500/ 

1.000 Volts 

THE NEW MODEL TV -70 

TUBE TESTER 

The Model TV -I0 operates on 105 -130 Volt 60 
cycles A.C. Comes housed in a beautiful hand -rubbed oak 
cabinet complete with portable 
cover. NET 

SPECIFICATIONS: 

Tests all tubes Including 4. 5. 
6, 7. Octal, Lock -in, Peanut 
Bantam, Hearing -aid. Thyra- 
tron, Miniatures. Sub -Mini- atures. Novais, etc. Will also 
test Pilot Lights. 
Tests by the ell -established 
emission method for tube Qual- 
ity, directly read on the scale 
of the meter. 
Tests for "shorts" and "leak- ages" up to 5 Megohms. 
Uses the new self- cleaning 
Lever Action Switches for in- 
dividual element testing. Be- 
cause all elements are num- 
bered according to pin -number 
in the RMA base numbering 
system, the user can instantly 
identify which element is un- 
der test. Tubes having tapped 
filaments and tubes with fila- 
ments terminating in more 
than one pin are truly tested 
with the Model TV -10 as any 

se 
the pins may be placed in 

the neutral when hen n c 
essarg. 
The Model TV -10 does not use 
any combination type sockets Instead individual sockets are 

for each type of tube. 
Thus it is impossible to dam- 
age a tube by inserting it in 
the wrong socket. 
Free -moving built -in roll chart 
provides complete data for all 
tubes. 
Newly designed Line Voltage 
Control compensates for vari- 
ation of any line voltage be- 
tween 105 Volts and 
Volta. 

SIGNAL GENERATOR 
AND 

SIGNALTRACER 
Signal Generator Specifications: 
Frequency Range : 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid -blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 
Signal Tracer Specifications: 

Uses the new Sylvania 1N34 Ger- 
manium crystal Diode which com- 
bined with a resistance -capacity net- 
sorb provides a frequency range of 300 

to Megacycles. 
The Model 88 comes 
complete with all test 
leads and operating in- NET 
structions. ONLY 

Mod l T -30 TELEVISION SIGNAL GENERATOR 

Model TY -30 comes com- 
plete with shielded co -axial $2995 
lead and Ill operating In. NR 
structions. 

Enables alignment 
of television I. F. 
and FRONT ENDS 
without the use of 
an oscilloscope. 

SPECIFICATIONS 

Frequency Range: 
4 Bands -No 

switching 

18- 32 Mc. 
35- 65 Mc. 
54- 98 Mc. 

150 -250 Mc. 

Audio Modulating 
Frequency: 400 cy- 
cles (Sine Wave) 
Attenuator: 4 posi- 
tion, ladder type 
with constant im- 
pedance control for 
tine adjustment. 

Tubes Used: 
6C4 as Cathode follower and modu- 

lated buffer. 
6C4 as R.F. Oscillator. 
80M as Audio Oscillator and pow- 

er rectifier. 

THE NEW MODEL 670 SUPER 
METER 

A Combination VOLT- OHM -MILLI- 
AMMETER plus CAPACITY RE 
ACTANCE, INDUCTANCE and 
DECIBEL MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
15011/7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 Volte. O U T P U T 
VOLTS: 0 to 15/30/150/300/1500 /3000. 
D.C. CURRENT: 0 to L5/15/150 ma.; 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100,000 ohms, 0 to 10 Megohms. CA- 
PACITY:.001 to .2 Mfd., .1 to 4 Mfd. 
(Quality test for electrolytical REACT- 
ANCE: 700 to 27,000 Ohms; 13,000 
Ohms to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries; 35 
to 8,000 Henries. 
DECIBELS: -10 to +18, +10 to +38. 
+30 to +58. 
The model 670 comes housed In a rup- 
cab, crackle-finished steel 

$2840 

cabinet compomplete with test 
leads and operating In- 
structions. Size 5'/s" x NET 
7i/u" x 3 ". 

20 % DEPOSIT REQUIRED ON 

THE NEW 
An Accurate Pocket Size 

MODEL 770 VOLT -OHM MILLIAM METER 
(Sensitivity: 1000 ohms per volt) 

Features: 
Compact, measures 3 % x 5%" x 214e. 
Uses latest design 2% accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important timesav- 
ing feature never before Included in a 
V.O.M. in this price range. Housed in 
round- cornered, molded case. Beautiful 
black etched panel. Depressed letters 
tilled with permanent white, insures long 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0- 15/30/150/300/1500 /3000 volts. 
e D.C. VOLTAGE RANGES: 0 -754/15/75/ 
150/750/1500 volta. 
4 D.C. CURRENT RANGES: 0- 11/4/15/150 
Ma.0 -11ís Amps. 
2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 
Megohm. 
The Model 770 comae cam- 

with self- contained bat- 
terìes, test leads and all op- 
erating instructions. NET 

ALL C. O. D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK 

598 PARK PL' l, 
December, 1919 75 
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4 GREAT BOOKS 
TO HELP YOU 

CET ANEAD 
IN THE WORLD! 
What could be finer for Christmas than 

books that make It easy to learn worth 
while. good- paying trades -at home in spare 
time! Buy them for your friends -suggest 
to your own friends and relatives that noth- 
ing the: might give to you could please you 
more! Each of these famous books is com- 
plete. authentic. easy to understand. Our 
10 -day money -back guarantee protects you! IJrJ1 )Y 

CASH 

Makes TY 
service easy 

to learnt 

IN ON TELEVISION 

SERVICE PROFITS! 
Get where the big servicing money jo- 

in television! PRACTICAL TELEVISION 
SERVICING by J. R. Johnson and J. H. 
Newitt is a down -to- earth, 375 -page book 
that tells you step by step what to do, 
what tools, parts and equipment to use - 
in short, how to handle every phase of 
the work efficiently. Tells how TV differs 
from radio; outlines servicing procedures; 
contains case histories of actual jobs. 
Descriptions of common TV troubles and 
their remedies make book doubly helpful. 
Over 230 illustrations. Price only $4. 

LEARN ALL ABOUT FM 
It takes more than ordinary radio 

knowledge to handle the complicated spe- 
cial problems of FM servicing! FRE- 
QUENCY MODULATION, a new 448 -page 
book by Nathan Marchand is complete 
with over 300 illustrations plus on- the -job 
examples which Quickly help you under- 
stand things. Covers basic theory. cir- 
cuits. transmitters, receivers and mobile 
equipment. Gives full details of modern 
methods of adjusting and repairing FM 
receivers including circuit peculiarities, 
tuning indicators, antennas, alignment 
and dozens of other subjects. Price $5. 

Modern FM 
systems . . 

and how fo 
service them. 

SPECIALIZE IN SOMETHING 

DIFFERENT... Electric Motor Repair! 

Ideal for 
beginners. 

No previous 
training 

required. 

Based on what can be learned quickly 
at home from this famous ELECTRIC 
MOTOR REPAIR book, you can train for 
prompt, profitable service on practically 
any electric motor in common use -from 
simple repairs to complete armature re- 
winding. Everything is explained clearly 
in text and by more than 900 illustra- 
tions. Covers all AC and DC motor 
types. also motor control systems. Quick 
guides show how to handle specific jobs. 
When a motor comes in for repairs, just 
look it up! 560 pages. Price only $5. 

BE AN OSCILLOSCOPE EXPERT I 
Learn to use the oscilloscope (cathode 

ray oscillograph) properly -and watch 
your efficiency and earnings sear! MOD- 
ERN OSCILLOSCOPES AND THEIR 
rSi1S by Jacob H. Rutter. Jr.. of Allen 
B. Du Mont Laboratories teaches you how 
without involved mathematics -in a way 
you can easily understand. Shows what 
the oscilloscope is, bow it works and ex- 
actly how, where and why to use it on 
specific jobs. Explains making connec- 
tions, adjusting circuit components, set- 

oscilloscopes t tins controls, analyzing patterns. etc. 360 
pages. 400 illustrations including dozens easy fo 
of pattern photos. Price only $6.00. understand! 

MARS 
Station 

of the Month 
MARS BEAMS WEEKLY BROADCASTS 

MARS -Army Headquarters station, WAR, located at the Pentagon Building, Washington, 
D. C., broadcasts a weekly message each Tuesday at OIOOZ and at 0400Z. (This is Monday at 

8 p.m. and II p.m., Eastern Standard Time; Monday at 7 p.m. and 10 p.m., Central Standard 
Time; Monday at 6 p.m. and 9 p.m., Mountain Standard Time; and Monday at 5 p.m. and 8 p.m., 
Pacific Standard Time.) 

Simultaneous broadcasts are made on frequencies 6997.5 kc., 14405 kc., and 20994 kc. Each mes- 

sage is sent three times, once at 10 words per minute, once at 15 words per minute, and once 

at 20 words per minute. 
Designed especially to transmit quasi -official traffic and training information to MARS mem- 

bers, the broadcast offers an excellent opportunity to all amateurs in building up their code 

proficiency 

K5FAB, the MARS station and 
center of amateur activity at 
Walker Air Force Base, Ros- 

well, New Mexico, has been chosen as 
the "Station of the Month" by Major 
Rawleigh H. Rails, Chief, MARS, Air 
Force. This selection was made on the 
basis of all round activity rather than 
on station operation, exclusively. 

Major Larue D. "Rex" Rexroat, 
W5PJK, MARS Director for the 509th 
Bomb Wing (M), based at Walker, has 
furnished the drive and enthusiasm to 
develop the latent electronic urge in 
at least 18 aspirants into coveted FCC 
amateur licenses. Rex did not wait for 
Santa Claus to drop a parcel of sur- 
plus electronics gear into his lap. 
When he heard it was to become avail- 
able he went after it. And once he got 
it back to the home base he made 
maximum use of it. 

With the assistance of S /Sgt. Char- 
ley Suderno, W5OYB and chief op at 
K5FAB, the surplus gear was reduced 
to chassis and component bits and then 
reassembled into operable transmitters 
and receivers, by neophytes as well as 

the old gang who already had their 
tickets. To furnish the aspirant with 
proper incentive, once the transmitter 
was finished and checked against high 
amateur standards, it was placed on 
a shelf in the shack, where it remained 
until he received his FCC ticket. This 
procedure has been successful in seven 
operations to date with many more on 
the list. 

Another item that helps the ama- 
teur program at Walker is that the 
"Boss Man" of the 509th Wing is 
W5PLT, Brigadier General Clarence 
S. Irvine. Ever since the General made 
his historic flight in 1946 in the "Pacu- 
san Dreamboat" over the North Pole 
enroute from Hawaii to Cairo, Egypt, 
he has been an amateur enthusiast. It 
so happened that Lt. Col. Frank J. 
"Pappy" Shannon, Sr., W3QR, was 
radio op on this trip and Pappy did 
a nice job of indoctrination for the 
General spends every spare moment 
when at home on the air. You can't 
mistake his basso voice over the mike 
at W5PLT and the handle is "Bill." 

While the transmitter that gets the 

S /Set. Charles A. Suderno, chief op at K5FAB, twirls the dials in search of a 10 

meter QSO. Charley is one of the old timers at Walker Air Force Base and holds 
the personal call W5OYB. He spends his spare moments with amateur aspirants in 

all phases of the game from code instruction to helping with design and construction. 

Dept RN -139, MURRAY M1LL BOOKS, Inc.. 
232 Madi an Ave., New York 16, N. Y. 

O Enclosed find $ for book(s) 
checked; or O send C.O.D. for this amount plus 
postage and I will pay postman. (No C.O.D.'s out- 
side U.S.A.) If books are not satisfactory. it is 

gurstood I may return them in 10 days and you 
arantee to refund my money. 
O PRACTICAL TELEVISION SERVICING 

$4 ($4.50 outside U.S.A.) 
O FREQUENCY MODULATION 

$5 ($5.50 outside U.S.A.) 
O ELECTRIC MOTOR REPAIR 

$5 (55.50 outside U.S.A.) 
O MODERN OSCILLOSCOPES AND THEIR USES 

$6 ($6.50 outside U.S.A.) 

Name 

Address 

City. Zone, State 
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ALLIED is your leading supplier of NATIONAL 

the world's greatest 

communications receiver 

VALUES! 
BUY ON RADIO'S MOST LIBERAL TERMS 

ONLY NC-57 

AMAZING ALL -WAVE 
RECEIVER VALUE 

A popular communications receiver for Amateur or 
SWL- featuring famous National performance at low 
cost. Tunes 540 kc to 55 mc continuously for broad- 
cast and world -wide short -wave reception. Frequency 
bands: 540 kc to 1.6 mc; 1.6 to 4.65 mc; 4.65 to 13.5 
mc; 13.5 to 35.0 mc; 35 to 55 mc; (tunes Amateur 6 
meter band). Features: calibrated main and electrical 
bandspread dials; RF trimmer; noise limiter; adjust- 
able beat oscillator; 3- position tone control; relay 
terminals; "S" meter socket; universal antenna input; 
voltage -regulated converter, oscillator and RF cir- 
cuits; built -in PM speaker; standby Switch; 2A watts 
audio output. Uses following tubes: 6SG7 RF, 6SB7Y 
converter, 2 -6SG7 IF's, 6H6 ANL -2nd det. -AVC, 
6SN7GT 1st audio -BFO, 6V6GT audio output; VR 
150 voltage reg. and 5Y3GT rect. Steel cabinet fin- 
ished in smooth gray; 161A" x 8 %" x 11% ". For 105- 
130 v., 50 -60 cycles AC. Complete with tubes. Shpg. 
wt., 33 lbs. 
97 -595. Cash Price F.O.B. Chicago $8950 

Terms: $8.95 down, $7.12 monthly for 12 months. 

SEND FOR YOUR 

196 -PAGE 1950 

ALLIED CATALOG 

Radio's Leading Buying Guide 

Get the only complete Radio Buying Guide 

in the fleld--the one book that fills all of 

your Radio, Television and Electronic sup- 

ply needs' Get every buying quality 

ALLIED -World's largest stocks of q 
ality 

equipment at lowest money -saving prices 

speedy, expert shipment, personal atten- 

tion, complete satisfaction on every order. 

Get your FREE ALLIED Catalog today' 

SENSATIONAL 
LOW -COST PROFESSIONAL MODEL 

Here is the highest -quality communications receiver ever available 
at so low a price! Here's the most for your money in every way! 
Four band tuning covers 500 kc to 35 mc continuously: Band D, 
500 -1420 kc; Band C, 1420 -4200 kc; Band B, 4.0 -12.0 mc; Band A, 
12.0 -35.0 mc. Separate main tuning and bandspread dials provide 
either general coverage or bandspread for any portion of any fre- 
quency range. Modern circuit uses: 12SA7 converter, 12SG7 IF 
amplifier, 12H6 2nd. det.- AVC -noise limiter, 12SL7GT 1st audio 
and beat oscillator, and a 35L6GT audio output. Uses 1- 35Z5GT 
rectifier. Professional features include: automatic noise limiter, 
code -phone switch, band -selector, adjustable pitch beat oscillator, 
headphone jack, built -in 5" PM speaker, and universal input for 
single wire or doublet antenna. 

Calibrated main tuning has all important amateur, police, and 
foreign broadcast bands plainly marked. The NC -33 is finished in 
smooth gray enamel, with glareless translucent dials, and chrome 
trim. Size, 1694""6 "x 8%" x 83/¡". Operates from 105 -125 volts, 40 -60 
cycles, AC, or 105 -125 volts DC. Shpg. wt., 18 lbs. 
97 -596. Cash Price, F.O.B. Chicago 

Terms: $5.75 down, $5.49 monthly for 10 months. 

December, 1949 

$5750 

ALLIED RADIO CORP., Dept. 1 -MM -9 
833 W. Jackson Blvd., Chicago 7, Illinois 

Enter order for National Model 
Enclosed Full Payment 
$ Part Payment. Balance C.O.D. 

Send Time Payment Form 
Send FREE 196 -Page ALLIED Catalog 

Name 

Address 

City Zone State 
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Operating Conveniences 

Nigh Frequency 

ewer Anpiiii 

RADIO'S 
Topmost How -to- Build -it 

BOOK 

THE RADIO HANDBOOK 
New twelfth i Edtttom %Ready November, 1949) 

HERE'S THAT LONG -AWAITED NEW EDITION of radio's outstanding practical constructional 
text -the book from which more equipment is designed and built than any other. Larger, more de- 
tailed photographs and expanded descriptions make this the easiest how -to- build -it book you ever 
owned. 

THE LARGEST AND FINEST ARRAY OF EQUIPMENT ever shown between the covers of one 
book - all brand -new; none repeated from prior editions. Newly designed, built and tested, both on 
the bench and in actual use by practical men, for practical men. 

Chapters in this nearly all constructional edition include: 

Antennas 
Power Supply Construction 
Excitera and Low Power 
Transmitters 
Test and Measurement Equip- 
ment 
Receiving Equipment 
Operating Conveniences 
High Frequency Power Am- 
plifiers 

Mobile Equipment and In- 
stallation 
Single Sideband and FM Ex- 
citer Transmitters 
Speech and Amplitude Modu- 
lation Equipment 

Transmitter Construction 
Television and Broadcast In- 
terference 

Notice: The 12th edition DOES NOT supersede the 11th edition 
which contains all different material and remains current. STU- 
DENTS, SCHOOLS and others requiring an extensive simplified 
theoretical and reference text, with all different how -to- build -it 
data, are also advised to secure the 11th edition, available at the 
same prices. 

3 
per copy clothbound AT YOUR FAVORITE DEALER in U.S.A. Please add 25c. 

3 to U.S.A. mail orders (plus tax in Calif.); foreign, 50e. (12th'edition will be sent on 
all orders unless 11th edition is specified.) 

&o.k.s, 1 3 0 2 K E N W O O D R O A D J Cr. BQIaW CALIFORNIA 

heavy duty at K5FAB is the GI stand- 
ard BC 610E there is a never -ending 
procession of rigs that one or another 
of the 22 MARS members has designed 
coming in for its checkout, from the 
6L6 tri -tet that S /Sgt. Elmer Felio, 
W5PSC, put together for an outlay of 
$3.50 for parts he couldn't get out of 
MARS surpluses to the ART -13 that 
T /Sgt. Jerald Malone, W5QBG rescued 
from the salvage officer. 

The ART -13 had a bum audio sec- 
tion so Jerry yanked it out, put in a 
few needed meters, a change here and 
there and cheers, he has 300 watts of 
cleanly keyed c.w. that knocked out 
QSO's to 10 U.S. zones, VE7 and CO2 
in the first few hours of operation. It 
has since been given a coat of grey 
crackle enamel to give it that "Collins 
look" and is the pet of all the c.w. ops 
around the shack at K5FAB. 

The standby receiving gear is an SX- 
28 and a "Super -Pro" with innovations 
from superregenerative receivers on 
10 meters and up to variations of audio 
filters for the c.w. bands being brought 
in by the gadget and gismo boys for 
a check out. And a whole new out- 
lay for 160 meters, 50 watts to the 
final, is one of Major Rexroat's pet 
projects. 

Rex has also made a bid for harmo- 
nious relations with the civilian ama- 
teurs in Roswell by extending all of 
them an invitation to come out to the 
junior size hamfests held at Walker 
every first Monday. The invitation has 
been accepted by quite a number of 
Roswell hams. 

Captain Charles J. Hartman, 
WORIK, MARS Director for the Stra- 
tegic Air Command, used the 509th 
Wing as a glowing example and as a 
criterion for other SAC Bases to fol- 
low. 

SMOOTH THOSE 
MOUNTING HOLES 

By MILTON BALASHIAN, W1NXT 

AFEW turns of a one -quarter -inch 
twist drill is a quick and easy way 

to take off the burrs that usually re- 
main on the newly -drilled mounting 
holes on a chassis. 

Hold the twist drill by inserting it in 
a large diameter radio knob that will 
take the standard one -quarter -inch 
shaft. - 

Radio knob holds twist drill secure. 

SETSCREW 
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A 
MODEL V -4 Vfe 

VACUUM 

MODEL . 

TUBE VOLTMETER KIT 

Quality GE tubes 
for long life 

Beautiful 41/2" 
streamline 200 ua 

meter 

Varnish impregnated 
power 

transformer 

Five highest quality 
controls for accuracy 

Highest quality 
Mallory selector 

switches 

Precision ceramic 
divider resistors 

1% accuracy 

-.41/2" 200 UA METER 
...BALANCED AC CIRCUIT 
...SIMPLIFIED SWITCHING 
...SNAP -IN BATTERY MOUNTING 

9eßrxWtQi1. 
Meter scale 17% longer than average 
41/2" meter. 
Modern streamline 200 ua meter. 
New modern streamline styling. 
Burn -out proof meter circuit. 
24 complete ranges. 
Isolated probe for dynamic testing. 
Most beautiful VTVM in America. 

Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 

Uses 1% precision ceramic divider resistors. 

Modern push -pull electronic voltmeter 
circuit. 
Electronic AC circuit. No current drawing rectifiers. 
Shatterproof plastic meter face. 

A 

The new Heathkit Model V -4 Vacuum Tube Voltmeter has dozens of 
improvements. The new modern streamlined 200 microampere meter 
uses Alnico V magnet for fast accurate readings. The streamlined case is 
molded of shatterproof plastic. The scales are long-17% longer than 
average 41/2" meters and nearly twice as long as previous Heathkits. 

The new electronic AC voltmeter circuit incorporates an entirely 
new balance control which allows a complete elimination of contact 
potential. This removes meter shift with various ranges, giving accurate 
readings on all ranges, and compensates for variations in tube elements. 
This feature is exclusive in Heathkits. 

New simplified switching reduces by nearly one -half the number of 
connections made to the switches, giving easier, quicker assembly. New 
snap -in battery mounting for ohmmeter battery mounts on chassis for 
quick, easy replacement and simpler assembly. 

The Heathkit VTVM with true electronic AC voltmeter and push -pull 
DC voltmeter circuit gives positive automatic meter protection on all 
functions. 

The Heathkit is the only kit using precision ceramic permanent di- 
vider resistors instead of matched pairs of common carbon resistors 
which wander with age. The best laboratory meters available use the 
same ceramic resistors you find in your Heathkit. 

The Heathkit VTVM is powered by a quality 110 V. 60 cycle var- 
nish impregnated transformer manufactured by Chicago Transformer 
Corporation who produce some of the finest transformers used by the 
military services - you will find the best of materials in your Heathkit. 
A new power supply rectifier circuit greatly reduces the heat inside the 
cabinet to eliminate warm -up drift. Only the tremendous demand for 
Heathkit VTVM's would afford the fine engineering which has pro- 
duced this new model. The Heathkit is the only VTVM Kit giving 
all the ranges. Check them: DC and AC full scale linear ranges of 
0 -3V., 0 -10V., 0 -30V., 0- 100V., 0- 300V., 0- 1000V., and can be ex- 
tended to 0- 3000V., and 0- 10,000V. DC with accessory probe at slight 
extra cost. 

Electronic ohmmeter his six ranges measuring resistance accurately 
from one tenth of an ohm to one billion ohms, all with only two 
flashlight cells. The drain on the cells is so slight that they last for years. 

Meter pointer can be offset from zero for FM and TV alignment. 
The DC probe is isolated for dynamic measurements of receiver volt- 

ages without disturbing receiver operation. Constant 11 megohm input 
resistance allows use of standard accessories. 

Has db scale for making gain -noise level and other measurements 
on audio amplifiers. 

New instruction manual uses step -by -step instructions with pictorial 
diagrams for ease of assembly. The Heathkit VTVM is complete - 
light weight aluminum cabinet - all tubes - Mallory switches - 
power transformer - test leads - 1% precision resistors - beauti- 
ful two color panel -200 ua 41/2" meter - instruction manual. A few 
hours work gives you the finest quality VTVM available - universi- 
ties use them for atomic research - you will find it the handiest tool 
you'll ever own. Order now and enjoy it this entire winter season. 
Shipping Wt., 8 lbs. Model V -4. 

7 e FINEST VTVM KIT 
AVAILABLE FOR O 

50 
ORDER ACCESSORY PROBES..LISTED ELSEWHERE IN THIS AD. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y 

December, 1919 

... BENTON HARBOR 15 , MICHIGAN 
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?feu, 7950 eatkkít 
PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
ÿeateetet 

The first truly television oscilloscope. Extended sweep range 15 cycles to 

Tremendous sensitivity .06 Volt RMS 70,000 cycles. 

per inch deflection. New television type multivibrator 
Push -pull vertical and horizontal amplifiers. sweep generator. 

Useful frequency range to 2'/ Mega- 
cycles. Still the amazing price of $39.50. 

The new 1950 Push -Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it- push -pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 2 Megacycles made possible by improved push -pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type multi- vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts. 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 
A conversion for all 03 and 04 scopes is available changing them to the new push -pull ampli- 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all 
parts. For a small investment, add the latest improvements to your present oscilloscope (Except 
C.R. Tube Shield). Shipping weight 10 lbs. 
Order 05 Conversion Kit No. 315 $ 1 2.50 

THE NEW etzt4(¢cZ` 

HANDITESTER KIT 
MORE '7eae4te -L THAN EVER BEFORE 

Beautiful streamline Bakelite case. 
AC and DC ranges to 5,000 Volts. 
1% Precision ceramic resistors. 
Convenient thumb type adjust control. 
400 Microampere meter movement. 

Quality Bradley AC rectifier. 
Multiplying type ohms ranges. 
All the convenient ranges 10-30- 

300- 1,000 -5,000 Volts. 
Large quality 3' built -in meter. 

The instrument for all -the ranges you need -beauty you'll enjoy for years and you 
can assemble it in a matter of minutes -an instrument for everyone. The handiest 
quality voltohmeter of all. Small enough to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC 
ranges of 10 -30- 300 -1,000 -5,000 Volts. Ohms ranges of 0 -3,000 ohms and 0- 300,000 
ohms. Milliampere ranges of 10MA and 100MA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00. An hour of assembly 
saves you one -half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 

BO 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

HANDY 
OHMS 

ADJUST. 

a n . BENTON HARBOR 15 , MICHIGAN 
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BROADCAST AND 3 BAND 
SUPERHETERODYNE RECEIVER KIT 

BROADCAST MODEL BR -1 

550 to 1600 Kc. 

1950 
Two new Heathkit Superheterodynes featuring the 
best of design and material. Beautiful six inch slide 
rule dials - 110 V. 60 cy. AC power transformer 
operated -metal cased filters- quality output trans- 
formers, dual iron core metal can IF transformers - 
two gang tuning condenser. The chassis is provided 
with phono -radio switch -110 V. outlet for changer 
motor and phono pickup jack. Each kit is complete 
with all parts and detailed instruction booklet. Pic- 
torial diagrams and step -by -step instructions make 
assembly quick and easy. 

Ideal AC operated superheterodyne receiver for home use or replacement in 
console cabinet. Comes complete with attractive metal panel for cabinet 
mounting. Modern circuit uses I 2K8 converter, I 2SH7 input IF stage, 12C8 
output IF stage and first audio 12A6 beam power output stage, 5Y3 rectifier. 
Excellent sensitivity for distant reception with selectivity which effectively 
separates adjacent stations. 

The husky 110 V. cased power transformer is conservatively rated for long life. 

The illuminated six inch slide rule dial is accurately calibrated for DX recep- 
tion. Enjoy the pleasure of assembling your own fine home receiver. Has tone, 
volume, tuning and phono -radio controls. Chassis size 2t /4" x 7" x 121/2". 
Comes complete with all parts including quality output transformer to 3.4 ohm 
voice coil, tubes, instruction manual, etc. ( less speaker). Shipping Wt., 10 lbs. 
No. BR -1 Receiver $19.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

?2eeui 

......... ::. 

1950 VERNIER 

EXTER 
MODULA 

3 BAND MODEL AR -1 

550 Kc. to 20 Mc. 

x2350 

Enjoy the thrill of world wide short wave reception with this fir .ew AC 
operated Heathkit 3 band superheterodyne - amazing sensitivity 15 microvolt 
or better on all bands. Continuous coverage 500 Kc. to over 20 Mc. Easy to 
build with complete step -by -step instructions and pictorial diagram. Attractive 
accurately calibrated six inch slide rule dial for easy tuning. Six tubes with one 
dual purpose tube gives seven tube performance. Beam power output tube 
gives over 3 watts output. 
Separately assembled coil turret with band switch eliminates difficult construc- 
tion. Conservatively rated 110 V. power transformer supplies full operating 
voltages to all tubes for maximum reception. Has band switch. tuning, volume, 
tone and phono -radio controls. Chassis size 21/4" x 7" x 12 1/2" - supplied 
complete - punched chassis - tubes - controls - transformers ( quality out- 
put to 3.4 ohm voice coil ) - all small parts - hardware and instructions 
(less speaker). Shipping Wt., 10 lbs. No. AR -1 Receiver $23.50. 
No. 335 Communications Type Table Model Metal Cabinet $4.50 
No. 320 High Quality 5" PM Speaker for above 2.75 

TUNING R.F. 

SIGNAL 
GENERATOR KIT 

eareete4- 
New 5 to 1 ratio vernier tuning Cathode follower output for greatest 
for ease and accuracy. stability. 
New external modulation switch- 400 cycle audio available for audio testing. 
use it for fidelity testing. Most modern type R.F. oscillator. 
New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals 
output. and calibrated strong harmonics to 102 Mc. 

The most popular signal generator kit has been vastly improved -the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value -think of being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscil- 
lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1 

ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Uses turret type coil and switch 
assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated 
and comes complete in every detail- cabinet -tubes -coils -beautiful two color cali- 
brated panel and all small parts -new step -by -step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with- 
out a signal generator when you can have the best for less than a twenty 
dollar bill. Better order :t now. Shipping weight 7 lbs $ 19.50 

CONVERSION KIT FOR G-1 GENERATORS 
Conversion kit for G -1 generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G -5 listed 
above. Order G -5 Conversion Kit No. 316 $4.50 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARIAS N.Y. 

Dtrwuber, 1949 

... BENTON HARBOR 15 , 
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IMPEDANCE BRIDGE KIT 

N 

i 

Itedeof 
ELSE TO BUY 

R.F. CRYSTAL 
TEST PROBE KIT 

No. 309. Kit to assemble. 
R.F. probe extends VTVM 
range to 100 Mc. Com- 
plete with 1N34 crystal. 
Ship. Wt., I lb. $6.50 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE- ARLAB -N. Y. 

82 

10,000V. H.V. 
TEST PROBE KIT 

No. 310. Extends range 
of any 11 megohm 
VTVM to 3,000 and 
10,000 Volt ranges. A 
necessity for television. 
Shipping Wt., 1 pound. 

$4.50 

"Iwo r eQ.tir+(et 
TOOL KIT 

Now a complete tool kit 
to assemble your Heathkit. 
Consists of Krauter diagon- 
al cutters and pointed nose 
assembly pliers, Xcelite 
screwdriver, 60 Watt 110V. 
soldering iron and supply 
of solder. Shipping Wt., 2 
lbs. Complete kit $5.95 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. "Q" from 1 to 1000. 

Ideal for schools, laboratories, service shops, serious experimentors. 

An impedance bridge for everyone - the most useful instrument of all, 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing - 200 micro -amp zero center galvanometer -1/2 of 1% ceramic non- 
inductive decade resistors. Professional type binding posts with standard 

3/4" centers. Beautiful birch cabinet. Directly calibrated "Q" and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silver Mica, accurate to 1/2 of 1% 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 
external generator and detector. Measure all your unknowns the way laboratories do - with 
a bridge for accuracy and speed. 

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
part - all calibrations completed and instruction manual for assembly and use. Deliveries 
are limited. Shipping weight, approximately 15 lbs. 

T E L E V I S I O N 

> A L I G N M E N T 

GENERATOR 
KIT 

Everything you want in a tele- 
vision alignment generator. A 
wide band sweep generator cover- 
ing all TV frequencies 0 - 46 
54 to 100 - 174 to 220 Mega- 
cycles, a marker indicator covering 
19 to 42 Megacycles, AM modu- 
lation for RF alignment - va- 
riable calibrated sweep width 
0 - 30 Mc. - mechanical driven 
inductive sweep. Husky 110V. 60 cycle power transformer operated - step type output 
attenuator with 10,000 to 1 range - high output on all ranges - band switching for each 
range - vernier driven main calibrated dial with over 45 inches of calibration - vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet 161/2" x 10 %g" x 
7 -3/ 16 ". Phase control for single trace adjustment. Uses three high frequency triodes plus 
5Y3 rectifier - split stator tuning condensers for greater efficiency and accuracy at high 
frequencies - this Heathkit is complete and adequate for every alignment need and is 
supplied with every part - cabinet - calibrated panel - all coils and condensers wound, 
calibrated and adjusted. Tubes, transformer, test leads - every part with instruction 
manual for assembly and use. Actually three instruments in one - TV sweep generator - 
TV AM generator and TV marker indicator. 

teettiKg ELSE TO BUY 

. BENTON HARBOR 15 , MICHIGAN 
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all in HEATHKITS... 
qeatitizer 

TUBE CHECKER KIT 
7earune4- 

1. Measures each element individually 5. Checks every tube element 
2. Has gear driven roller chart 6. Uses latest type lever switches 
3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' x 14' x4' complete 
9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed - simplicity - beauty - protection against 
obsolescence. The most modern type of tester - measures each element - beautiful Bad -Good scale, high quality meter - the best of arts - 
rugged oversize 110V. 60 cycle power transformer - finest of *Mallory 
switches - Centralab controls - quality wood cabinet - complete set 
of sockets for all type tubes including blank spare for future types - fast 
action gear driven roller chart uses brass gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and saves valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
See for yourself that Heath again saves you 2/3 and yet retains all the 
quality - this tube checker will pay for itself in a few weeks - better 
build it now. 

Complete with detail instructions - all parts - cabinet - roller 
chart - ready to wire up and operate. Shipping Wt., 15 lbs. 

SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

Experimenters and servicemen working with a 

square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy as signal tracing. 
The low distortion ( less than 1 %) and linear 
output (± one db.) make this Heathkit equal 
or superior to factory built equipment selling 
for three or four times its price. The circuit is 
the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20 -200, 200- 
2,000, 2,000-20,000 cycles are provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All compo- 
nents are of highest quality, cased I10V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers, 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
structive few hours. Shipping Wt., 13 lbs. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N Y. 
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BATTERY 
ELIMINATOR KIT 

ELSE 

TO BUY 

2250 

itatitiog 
ELSE TO BUY 

NEW Vfea:t`l¢cr 
SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

s 

# 

Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 

71 /z Volts at 10 Amperes continuous 
or 15 Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0 - 15 Volt meter indicates output. Out- 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing - can be lowered to find 
sticky vibrators or stepped up to equiva- 
lent of generator overload - easily 
constructed in less than two hours. 
Complete in every respect. Shipping 
Wt., 18 lbs. 

7te HEATH 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
-locates intermittents - defective parts quick- 
er -saves valuable service time -gives greater 
income per service hour. Works equally well 
on broadcast - FM or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test microphones, pickups - PA systems - comes complete - cabinet - 110V. 60 
cycle power transformer - tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. 
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Older, YOUR HEATHKITS ltoe« JOY o ;h =m 

ELECTRONIC SWITCH KIT 
z 

FM TUNER KIT 
DOUBLES THE UTILITY OF ANY SCOPE 4 

ELSE TO BUY 

An electronic switch used with any oscilloscope provides two 
separately controllable traces on the screen. Each trace is controlled 
independently and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 
the other or one directly over the other illustrating perfectly any 
change occurring in the amplifier. Distortion - phase shift and 
other defects show up instantly, 110V. 60. cycle transformer oper- 
ated. Uses 5 tubes (1 6X5, 2 6SN7's, 2 6SJ7's). Has individual 
gain controls, positioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use. 
Shipping Wt., 11 lbs. 

``t ALL WAVE RADIO KIT 

$875 
CABINET EXTRA 

An ideal way to learn radio. This kit is com- 
plete ready to assemble, with tubes and all other 
parts. Operates from 110V AC. Simple, clear 
detailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Plug -in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 
HS30 Headphones per set $1.00 
21/2" Permanent Magnet loudspeaker 1.95 
Mahogany Cabinet 2.95 

eathlr 4' 
HIGH FIDELITY 

AMPLIFIER KIT 

ELSE TO 
BUY 

$1495 
Build this high fidelity amplifier and 
save two -thirds of the cost. 110V. 
60 cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 
a dual triode (6SL7), as a phase in- 
verter give this amplifier a linear re- 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out- 
put to 3 -8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 
12" PM Speakers for above $6.95 
Mahogany. Speaker Cabinet, 

x " 14 " x 14'x 8" $8.75 

( CABINET 
II EXTRA 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed - all that 
is necessary is wiring and it's ready to play - uses super regenerative circuit - 110V. 
60 cycle transformer operated - two gang 
tuning condenser -slide rule calibrated 
dial - two tubes - complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping Wt., 4 lbs. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra $3.75 

q=eett4li 
CONDENSER CHECKER KIT 

eZfLeiL 
Power factor scale 
Measures resistance 
Measures leakage 
Checks paper -mica- 
electrolytics 

Bridge type circuit 
Magic eye indicator 
110 V. transformer 
operated 
All scales on panel 

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

O R D E R B L A N K 

HEATH CO. 
BENTON HARBOR 

MICHIGAN 

FROM 

S H I P V I A - Parcel Post 

-_Express 
_Freight 
_Best Way 

Ouan. I DESCRIPTION Price Total 

I 

1 

I 

I 

1 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C O D POSTAGE ENCLOSED FOR_POUNDS 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: AREAS -N.Y. 
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ORDER NOW . ALL QUANTITIES LIMITED 

NM M Ink 

POWER TRANSFORMER Sftea.4.Ct 
NO. 226. Primary 117V. 60 cycle. I 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 lbs. each. 

$3.95 . . 3 for $9.91500 NMI NMN I= N 
T32 TABLE MICROPHONE 

NO. 210. One of the Army's 
Built by Kellogg, ideal For factory 
call system, public address, amateur 
use. Brand new in original cartons. $2.95 Add postage for 5 lbs. L 7 

MINIATURE ELECTRIC MOTOR 
NO. 211. Tiny Deko motor only 1" x 
11/4 "x2" 10,000 RPM. Operates from 6 
to 24 V. Excellent for mod- $2 95 els. Add postage for 1 lb. L J 

ffiek 
OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6's to 6 - 8 ohm I 
voice coil excellent 
characteristics, 3 for $1.95 
RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No. CKV30531 AC 
current 750 MA DC current 2 Amperes. 
Rated 1.75 henries. Ship- 
ping wgt. 4 lbs. Each $ II .00 

PEI 01C BC645 POWER SUPPLY 
NO. 273. Complete power supply 

eafor BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 

,....o... required. Shipping 
Wgt. 13 lbs. Each 

DM 35 12 VOLT DYNAMOTOR 
NO. 274. New input 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or 1/2 above voltage from 6 volts. Ex- 
cellent for auto use. Ship- 
ping Wgt. 11 lbs. Each $7.50 r- --- - - - - -, 
HOME WORKSHOP GRINDER KIT 
NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool -post grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

$3.95 

II 

I $3.95 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
on the ART /13, 100 Watt, Trans- 
mitter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over $22.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when 
ordering). Each 

300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300 MA at 36 
Volts, complete with mounting 
brackets. Shipping 
Wgt. 1 lb. 3 FOR $1.00 

1N90 FEED 

$4.50 

THROUGH INSULATOR 
NO. 276. Heavy duty feed 
through, 2" diameter 4" long, 
complete with brass hard- 
ware and gasket. Shipping 
Wgt. 2 lbs. $1.00 2 FOR 

1N86 STRAIN INSULATOR 
NO. 277. Husky army type 11/4" 
diameter, 51/4" long. Brown 
porcelain. Shipping 

$1 .00 Wgt. 4 lbs. 4 FOR 

G.E. BC 306 ANTENNA 

TUNING UNIT 
NO. 231. Matches any aerial to 150 
Watt transmitter, used on BC 375. Brand 
new. Add postage $2.95 for 20 lbs. L 

12.6V POWER TRANSFORMER 
NO. 247. New ccsed 110 V 60 cy. 
Power Transformes. Supplies 440V Ct. 
at 60 MA, 6.3V al 2A. and 12.6V at 
1 Amp. Excellent for military sets. 

,.. Shipping Wght. 
6 lbs. Each. 

RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CKV- 

30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 
2 lbs. Each $1 .00 

$1.951 

FEDERAL POWER TRANSFORMER I 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT I 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Ship$ 

1 .50 ping Wgt. 4 lbs. Each 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filam,nt. -. 
"A" type supplies 500 VCT at 50 MA, 
5V. at 2A. and 24V. at 1/2 A. "B" 
type supplies 500 VCT at 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. $2.95 

wL Shipping Weight 4 lbs. 

WALKIE TALKIE TRANSFORMER 
No. 744. Carbon microphone input 
transformer and output to head- 
phone transformer, all in one case, I 
excellent for building your own. 
Shipping Wt. 1 lb. 4 for $1.00 

LOW PASS FILTER UNIT - - - - - - - - mok No. 637. 3000 cycle cutoff consists 

G. E. 1.000 VOLT 350 MA 
of 3 inductances and 4 capacitors 
in network, 500 ohms in and out. 
Excellent for clipping all frequen- 
cies above 3000 cycles. Drown steel 

NO. 213. An ideal dynamotor for case, shipping Wt. 5 lbs. $2.50 
- mobile operation in taxicabs, police `- - - -_--- --.0 

cars, sound systems and amateur sta- 

DYNAMOTOR 

tions. Supplies above voltage from 12 I FM PUSH BUTTON TUNER 
Volts or 500V. at 350 MA from 6 NO. 224. Brand new ten 

' $5.95 Volts. Complete with starting relay, push but - 
and fuses. New. Our Dynamotor A. 

ton iver. assembly Army 

Shipping Weight 72 lbs. Contains 4 gang 100 MMF 
silver plated tuning corder- _ - - - - - - NW ser. Add postage for 10 lbs. $L EACH 

BC 746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from army Walkie 
Talkie. Contains antenna and 
tank coils, tuning condenser, 
transmitting and receiving crys- 
tals. Ideal transmitter founda- 
tion. Shipping Wgt. 
1 Ib. Each 1 .00 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band $2.50 each) 

130 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru- 
ment or vibration pick -up. Ship- 
ping Wgt. 1 lb. $1.00 each 
Extension cord with switch for 
above S .50 each 

MI MIS Ma MIM 111111k 

BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8 "x10 "x51 /2 ".Contains Wes- 
ton 0 -150V. AC 31/2" voltmeter, motor 
starting switch, 28 fines all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. 95 
Shipping Weight 18 lbs. P 7 

METER SPECIAL 
NO. 237. Brand new DeJur Model 
312 0 -800 M.A. D.C. Square 3" 0 -10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter. 
Shipping Weight 1 lb. $2.95 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 Ib. 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 
Add postage for 2 lbs. $1.95 

$1.00 

100 MA FILTER CHOKE 
No. 641. Heavy 1.5 henry choke in 
drawn steel case, 50 ohm resist- 
ance, conservatively rated at 100 
MA. Shipping Wt. 1 lb. 50c 

FILAMENT TRANSFORMER 
No. 922. 220V. 60 cy. primary sup- 
plies 12.6V. at 3.5 Amps, 15.6V at 
1 Amp. Supplies 6.3 at 3.5 Amps 
and 7.8V. at 1. Amp from 110V. 
Shipping Wt. 8 lbs. $1.50 

PANEL METER 
Burlington 0 -300 VAC Meter 

No. 290. Model 32XA 31/2" round 
AC Voltmeter 0 -300 VAC full scale. 
Scale also calibrated 0 -600V. Bakelite 
case. A beautiful meter in original 
carton. Shipping Wt. $3.95 

DRIVER TRANSFORMER 
No. 651. Couples 3000 ohm plate 
to push pull parallel grids hermeti- 
cally sealed. Ship. Wt. 1 lb. $1.00 

OUTPUT and- MODULATION TRANSFORMER 
No. 745. Companion transformer 
to above driver. A push pull output, 
3000 ohms to 3.2 ohm voice coil, or 
to 1250 ohms at 80 MA. A high 
quality cased unit. Shipping Wt. 
2 pounds. $1.00 0 

HOW TO ORDER WEIGHT ASHOWN. M NOR, ORDERS UNDER $2 0... WE WILL SHIP EC.O.D. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 
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What 
PORTABLE POWER SUPPLY 

A fifty -pound unit that provides 
well -regulated d.c. power at loads from 
200 to 300 milliamperes with an ad- 

justable output of between 260 and 290 
volts has been announced by the RCA 
Victor Division of RCA, Camden, New 
Jersey. Power requirement is 120 v., 
60 cycles, at 300 w. 

Controls consist of an a.c. line volt- 
meter, an "On -Off" switch, meter se- 
lector switch, output voltage adjust- 
ment, and meter jack. The trans- 
former, tubes, and filter condensers 
project from the front of the chassis, 
while the resistors and plug connectors 
are at the rear. 

This Model TY -25A is suitable for 
laboratory, broadcast, and other com- 
munications where d.c. is required. Al- 
though it actually was designed as a 
portable unit, it may be mounted in an 
RCA cabinet or open racks, being the 
standard width. 

REDY -PLAY PHONOGRAPH 
Recently introduced into the low - 

price phonograph field by the Glen- 
wood Company of East Orange, New 
Jersey, is the Redy -Play for children, 
available in four colors : blue, yellow, 
pink, or white. 

One of the most original features of 
this unit is the automatic shut -off 
switch that operates the turntable and 
amplifier simultaneously, turning 
them on when the tone arm is placed 
on the record, and off when it is re- 
placed on the pickup rest, making it 

impossible to leave the phonograph 
running when it is not being used. 
There is no necessity for amplifier 
warmup because of a special circuit 

86 

that enables the device to play in- 
stantly at full power. 

Sturdy, compact construction; full 
range; high -gain volume control; and 
a lightweight Astatic pickup are other 
desirable features of the phonograph, 
which is manufactured by Crystal De- 
vices. 

RCA 15 -INCH SPEAKER 
Stressing the combined features of 

low cost and high -quality reproduction 
in its announcement, the RCA Tube 
Department, Camden, New Jersey, re- 
cently introduced the RCA -515S1 loud- 
speaker, a duo -cone, permanent -mag- 
net type. 

This new unit handles 25 watts input 
and possesses high señsitivity between 
40 c.p.s. and 12,000 c.p.s. Each section 
of the dual cone is driven by its own 
voice coil operating in its own air gap, 
both of which are excited by a single, 
two -pound Alnico V magnet. So that 
sound pressure from each emanates 

from approximately the same conical 
surface, the two- cone -sections are 
mounted in a single housing. 

Designed for initial equipment or re- 
placement use in radio and TV receiv- 
ers, broadcasting- station monitors, the 
515S1 may be used for rim mounting 
in accordance with RMA standards 
and as direct replacement for existing 
15 -inch rim -mounted speakers. 

ALNICO MATERIALS 
Two new magnetic materials of the 

type used in radio loudspeaker manu- 
facture and in other communications 
equipment have been developed by the 
General Electric Company of Pitts- 
field, Mass. 

One of these, a modification of Al- 
nico 5, is the product of a change in 
the manufacturing process that makes 
possible an alignment of the crystal 
structure in the direction of magneti- 
zation. Alnico 5 DG, the letters DG 
standing for directional grain, permits 
the utilization of smaller magnets for 
the same work performed by larger 
units. 

Also developed for maximum co- 
ercive force is the G -E Alnico 7, for 

applications where a high demagneti- 
zation force is present, such as in gen- 
erators, motors, etc. 

Manufacturers of radio speakers, 
magnetic separators, and other instru- 
ments needing high external energy 
and residual induction will find in the 
utilization of these improved G -E 
magnetic materials the advantage of 
a reduced manufacturing cost made 
possible by the smaller size magnets 
which will be required. 

TALK -A -PHONE INTERCOM 
An extensive intercommunication 

system, called the "Chief Forty - 
Niner," has been announced by the 
Talk -A -Phone Co., 1512 South Pulaski 
Road, Chicago 23, Ill., by which it is 
possible to carry on a conference meet- 
ing, or to talk privately with one 
person. 

The units operate on 110 -120 volts 
a.c. or 110 volts d.c., at 25, 40, 50, or 
60 cycles, and as optional equipment, 
the company provides earphones for 
privacy and a booster for high -power 
paging. 

Every possible application has been 
foreseen in the design, and all master 
stations, master and staff, or a num- 
ber of master stations intermixed with 
staff units may be utilized in setting 
up a system. It is possible to include 
in one master station as much as 
thirty- station selectivity, with but 
twelve push- buttons; units may be set 
up as far apart as 3000 feet. Exten- 
sive, illustrated instructions are pro- 
vided with the units to insure the best 
possible service. 

AUDAK REPRODUCER 
A magnetic unit that will play all of 

the diverse disc types available today 
is being introduced by the Audak Com- 
pany, 500 Fifth Ave., New York 18, 
N. Y. One unit is sufficient to take 
care of every type of record, with no 
shifting of apparatus. 

Ten different combinations of styli 

are possible when using the "Poly- 
phase," and the device is easy to mount 
on almost any type of tone arm, pro- 
ducing wide -range performance and 
utilizing an output of about 30 milli- 
volts. Other features of this compara- 
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SPRAGUE 
PHENOLIC -MOLDED 

TELECAP* 
TUBULA 

tively low- priced reproducer are high 
or low impedance, low needle radia- 
tion, and the achievement of an excel- 
lent tone quality. 

PLUG -IN AMPLIFIER UNIT 
One of the smallest plug -in ampli- 

fiers ever designed has been produced 
by a hearing -aid manufacturer, the 
Microtone Company, and is called the 
"Sound Screen." 

Wires, soldered connections, and the 
maze of parts usually incorporated in 

THE MOST 
TRULY 

DEPENDABLE 
PAPER 

TUBULAR 
CAPACITORS 

EVER OFFERED 
TO THE 

SERVICE 
PROFESSION 

Extra Dependability at 
No Extra Cost 

such units are eliminated, and the 
whole is sealed in solid plastic to keep 
it moisture, dust, shock, and tamper- 
proof. Pattern for the design was the 
plug -in type of component used by the 
Armed Forces. Further details may be 
had by writing the company at Ford 
Parkway, St. Paul 5, Minn- 

BRUNING "EQUIPOISE" DRAFTERS 
Combining the functions of the T- 

square, straightedge, triangle, protrac- 
tor, and scale into a single unit, the 
new drafting machines recently intro- 
duced by the Charles Bruning Corn- 
pany, Inc., 4754 Montrose Ave., Chi- 
cago 41, Ill., feature the "Equipoise" 
mechanism. 

This device counteracts the effect of 
gravity on a tilted drawing board; the 
drafter can glide into any desired posi- 

Withstand Heat and Humid- 
ity, Shock and Vibration 
High Insulation Resistance 

High Dielectric Strength 

Unequalled for Sizzling 
AC -DC Midgets, or "Hot" 
TV and Auto Sets. 

See Your Jobber Today ! 

SPRAGUE PRODUCTS CO,. 
North Adams, Mass. 

'Trademark 

December, 1949 

tion and hold it. Other features are a 
base line clamp for greater conven- 
ience in aligning the drafter to the 
drawing, ball joints on both arms for 
flexibility, and increased space between 
the double thumb screws that improve 
anchorage. 

Turning the fluted adjustment knob 
on the "Equipoise" mechanism sets the 
correct tension for all board angles 
between 0 and 20 degrees from the 
horizontal, and the touch control but- 
ton allows the drafter head to be ro- 

(Continued on page 120) 
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ABOUT 
LIITLE CAPAC110RS 

SPRAGUE 
DISC 

CERAMIC BYPASS AND 

COUPLING CAPACITORS 

These new ceramic units -no 
bigger than a dime -find dozens of 
bypass and coupling uses in both 
standard and FM as well as television 
equipment. They have higher self - 
resonant frequencies than conven- 
tional capacitors and fit neatly across 
miniature tube sockets. They're cov- 
ered with a tough, protective coating 
which guards against moisture and 
heat. Sprague Disc ceramics are avail- 
able in both single and money- saving 
dual capacitors. 

Use Sprague Disc ceramics when- 
ever circuits call for ultra -compact, 
bypass or coupling capacitors. Each 
unit is clearly stamped with capaci- 
tance. All capacitors are rated at 1000 
v. test, 500 w.v.d.c. 

See these remarkable new capaci- 
tors at your Sprague distributor today! 
Write for bulletin M 431. 

SPRAGUE 

PRODUCTS COMPAt1Y 
Distributors' Division 

of the Sprague Electric Company 
NORTH ADAMS, MASS. 
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S -56 custom chassis as pictured, 
with 12" coaxial speaker $69.95. 
Less speaker $59.95. 
S -56 Hallicrafter custom chassis 
with tubes and operating instruc- 
tions and 12" Model CR -13X coaxial 
PM, $32.50 list speaker, ready to 
play; as pictured above. Shipping 
weight 33 lbs. Net $69.95. 

hallicrafters 
S -56 11 TUBE FM -AM CUSTOM CHASSIS 995 
A REGULAR $11000 VALUE AT McGEE FOR 

* RECEIVES FM 88 TO 108 MC. AND BROADCAST 550 TO 1700 KC. * PUSH PULL 6K6, RESPONSE 40 TO 14000 CPS * PHONO INPUT * PRE -SELECTION ON AM * NEW 1949 PRODUCTION * GUARANTEED 

Dual purpose preamplifier now available at $3.95 
Model S -56 Hallicratters, 11 tube AM -FM radio receiver chassis for broadcast and FM 88 to 108 
mc. Automatic frequency control on EM, holds the receiver in perfect tune. Phono connection 
on rear of chassis. Full range tone control with bass boost. Push -pull 6K6 tubes in audio 
system. Frequency response essentially flat, from 50 to 14,000 CI'S. Wide vision accurately 
calibrated slide rule dial, with preselection on broadcast band. Output transformer matches 
any 8 ohm PM speaker. 4 antenna terminals, two for AM and two for FM. This is the finest 
type home radio that we know of today. Better get your order in early. Designed to be used 
in commercial radio selling in the $400.00 to $600.00 class. The regular dealers net on this 
chassis is $110.00. However, a lucky purchase enables us to offer these brand new, factory 
cartoned S -56 Hallicrafters chassis, complete with tubes and operating instructions, at only 
$59.95 less speaker. Chassis size 12% x 10 x 7ry4 ". Weight 22 lbs. Brand new factory cartoned. 
Buy your 5 -56's with a wide range PM speaker. Pick your combination from the prices listed 
below and save. 

Dual purpose 
preamplifier for 
S -56. Only 4 
hires to connect 
(instructions 
furnished). In- 
put jacks for 

General Electric variable reluc- 
tance pickup and crystal or dy- 
namic mike. This makes your 
S -56 a home P.A. system. Ship- 
ping weight 2 lbs. Size 31/2 a 4 
x 3 ". Stock No. AP -1. Net 

S -56 Hallicrafter custom chassis with S -56 Hallicrafter custom chassis $3.95. 
tubes and operating instructions and with tubes and operating instruc- Shure 708A, regular $22.00 list 
super 12" 21 oz. Alnico V PM speaker, tions and 15" 21 oz. Alnico V PM, crystal mike with cord, $8.95 
ready to play. Shipping weight 38 lbs. ready to play. Shipping weight 45 extra. Adjustable banquet type 
Net $69.95. lbs. Net $73.95, desk stand $2.95 extra. 

McGEE OFFERS COMPLETE FACTORY ENGINEERED RADIO AND AMP KITS 
GAROD PERSONAL 

PORTABLE KIT 

$11.95 
with Batteries 

KIT MODEL X -45 
S12.95 

Complete Garod Personal Portable Radio Kit 
Model X -45. Made from genuine Garod factory 
matched parts. A complete kit to build a broadcast battery operated 4 tube receiver. 
Small in size 6?.yx31/4x4I/ ". Weight 31/2 lbs. 
2 Gang Superhet circuit t mes on when lid 
opens. Rugged metal case with colored plastic 
front and back. Loop antenna in lid. Fur- 
nished with diagram and photos, tubes and 
671 /5 B- Battery. Will $o together like 

a 
fac- 

tory built radio. Shipping weight 6 lbs. 
*X-45 

X-45 w11.9 5 ready 
Model X -45WT Portable Radio 

Is X operate net $14.95. 

GAROD 
DELUXE 
5 -Tube Kit 

$9.95 

Th 
is r o latest 

and finest AC -DC radio kit. Receives Broadcast, 540 to 1650 KC. Has full length illuminated slide rule dial. Choice of Ivory or Walnut plastic cabinet. Full high effi- ciency 2 gang perhet ircuit, with 
loop antenna. Ready punched chassis, full 5" PM speaker. Every part fits. Everything furnished, Including tubes. 12SA7, 12SK7, 12SQ7, 35Z5 and 50L6. This kit will go together just like it would on the production line. 
furnished. photos 

hipping and 
eight 9 lbs. 

are 
model XA -49. Net $9.95. 

. ONLY $9.95 
BUYS A 6 -TUBE 
RADIO KIT 

6 tube superhet, 
broadest AC -DC kit- 

Using full size tubes. House in a 
Farnsworth plastic cabinet, with slide 
rule dial. R.F. stage, 2 gang con- 
denser, loop antenna and 5" speaker. 
This makes a factory like radio. The 
cadmium chassis is ready punched and 
sockets are installed. This type of 
kit usually sells for at least $15.00. 
All parts furnished, including tubes: 
12K8, 2- 12SK7. 120127, 35L6 and 
3555. Complete with diagrams and 
photos. Kit model FS -6. Wt. 8 lbs. 
$9.95. 

New 3 -Way 
PORTABLE RADIO KIT 

ONLY $9.95 
Sensational 

eHoused 
w 3 -way 

portable 
lus rectifier. k 

bis 
an all aluminum, leather - 

made 
Farnsworthh, with loop an- 
tenna built-in. Size 5x9 
x8 ". Build yourself a 
professional looking radio 

with this kit. Every piece 
furnished including tubes: 1R5, 1T4, ISS, and 
3V4. as well as easy -to- follow diagram and 
photo. 
s 

This set 
uperhet that looks lllike 

aae$40 
001 

gang 
radio. e 

should ask $17.00 for this kit. Stock No. 
FP -4X, complete kit less batteries, weight 8 
lbs. Net price $9.95. Kit of batteries, 671 
volt "B" d "A" $2.25 extra. 

6 -TUBE AC 2 BAND RADIO KIT $9.95 
BIGGEST RADIO KIT VALUE IN U. S. 

BUILD A RADIO WITH MATCHED "DETROLA" PARTS 
A complete kit of parts. tubes and ready punched chassis to build a fine 
6 tube power transformer type radio chassis. (No cabinet.) We furnish 

every piece as well as a printed diagram and photograph. Chassis 
size 14 x 71/2 x 7. Receives standard broadcast and 6 to 18 MC 
foreign short wave. 3 gang tuning condenser used on both bands. 
90 mil power transformer 6v8 output tube. This kit is made up 
of parts intended for use In a high quality Detrola radio. Has full 
lighted slide rule dial. Everything goes together just like 
factory built radio. Priced complete with 6 tubes. Kit model 
6 -ACX. Less speaker. Weight 16 lbs. Net $9.95. 

CHOICE OF EITHER 8 OR 10 INCH DYNAMIC SPEAKER $1.99 EXTRA 

MCGEE'S NEW FM -AM -PA KIT $39.95 
12 Tube Kit Model PRK -51. This is the most elabo- 
rate radio. P.A. kit that our engineering department 
could design. Here are its features: Receives broad- 
est. 550 to 1650 kc and FM, 88 to 108 mc (3 gang 
tuning on FM.) The audio system is wide óe, 40 m0o ter 

d iaeatches8 hm speaker. Twin tone controls, (base 
and treble boost). Phonograph inputs for standard 
crystal or General Electric variable reluctance. Mike 
input for crystal or dynamic mike. This radio may 

be used for an 18 watt P.A. ystem. a recording amplifier. or for high fidelity T.V. 
sound system. Chassis size, 15'1/2 x 71/2 x 71/ ready punched. Everything furnished 
with the kit, including tubes; BAGS BSBIY, 2 -8BA8, BATS, BH6, 6ßE6, 2- 12AT7, 2-8V8 
and 5Y3. The FM RF section is ready wired (coils and sockets), to make this kit easier 
for you to build. 8" slide rules dial. Complete kit model PRK51, with photos and sin- 
structions. $39.95. Speaker recommerded. Oxford 12 ". 22 oz. PM, curved cone and 

1/2" voice coil. Model 12 -XMS $10.00 extra. 

PORTABLE RECORD 
PLAYER KIT $9.95 

Deluxe Portable Record 
Player Kit housed In the 
attractive Capitol case. In- 
eludes all parts and easy 
to 
4p' Heavy Duty 

diagram. 
M Speak- 

er. 78 RPM Phono Motor. All necessary 
ep 7 
Waeighto 14 lbs. 

d 
ModelLCK -1. N t $9 95. a 

1 HOUR TAPE RECORDER MECHANISM $59.95 

3 -SPEED PLAYER KIT $16.95 
S Speed Record Player Kit. Deluxe l'apital 
portable case pictured above. All parts 
furnished to build a two tube 70L7 type 
amplifier (Tone and Volume Control:, Alnico 
V PM Speaker. 33. 78 and 45 RPM. Phono 
Motor. Easy to follow 

s 
bly instruc- 

tions. Shipping weight 16 lbs. Stock No. 
347 -K. Net $16.95. 

12 -WATT AMP KIT 
FOR INSTRUMENTS 
MIKES OR PICKUP 

$14.95 
General purpose port- 
able amplifier kit. 
housed in an attractive 
portable case. with 10- 
speaker. T w o inputs 
for Instruments or mike. 

one phono Input. Variable tone control. 

and 
e 

tubas: 2 -I2AX7 8X4. 2 -8AQ5. 
18RC,nweight 

transformer 
20 
type. 

lbs. 
Stock 

Net 1,$14 95. 
Crystal mike and desk stand. $4.95 extra. 

Stock No. RM -4 Phono 
motor with weighted top 
for recording. Net $5.95. 
Best quality 78 RPM phono 
motor with 9" turntable. 
Net $2.95. 

9 -speed phono motor, 931/.. 78 end 43. 
While our limited stock lasts- Net $5.49 ea. 

TAPE RECORDER 
1HOURMECHANISM 

TWIN CHANNELS 

AMPLIFIER KIT 
FOR TAPE RE- 

CORDING $17.95 
SPECIAL 559.95 -` q.r Tape recorder. play - 

Our leader record- 
er 

tape cortl back amplifier Kit 
chanism S 1 z Model TPR -iO. All 

101/a x 13 5 / x x 7- 5/ 10. parts. p u n c h e d 
weight 16 lbs. Tape chassis pan, tubes, Photos and diagram 

speed full 71 /o feet per second -two- tracts. furnished. When wired will make a tape 
One hour with 7" reel, 30 minutes with order and playback amplifier of good 
5" reel. Bias frequency to erase 50K.C. quality. Inputs for crystal or dynamic 
Twin erase heads, one recording head. Re- mike and phono pick -up. (May be 
spouse flat from 60 to 8,000 cps. Non nected to the detector of any radio set to 
slip and Wow -less drive. Made for high record radio programs.) Output trans - 
fidelity recording and play -back on tape. former matches any 8 ohm speaker. Tone 
Furnished complete with suggested diagram control. Complete with tubes: 0SF5. 

mechanism, 
sole 

T$5 95. Record recorder 7F7, 7N7. 
20 lbs. Stockl1No. TPR- Net 

Tape 7" Reel, $2.70. $19.95. 
COMPLETE PORTABLE TAPE RECORDER KIT $79.95 

Complete portable magnetic tape recorder kit. Factory engi. 
neered. Everything furnished. Attractive leatherette case, 609" 

play- 
back mechanism. echanism. Records and plays. back n both directions, pwath 
lever selector switch. Amplifier kit is an AC transformer type. 
with punched chassis and all parts furnished. Includes tubes 
and diagram. Inputs for crystal mike and 

weight 
pickup or radio F input. ternal speaker jack. Shipping ight 45 lbs. Stock 

No. SS -4. Net $79.95. Crystal recording mike $4.95 extra. 
Plastic coated kraft scn 5" t 0wde (30 min. 

tibase 
track, 5min. on single rack) No. 105. 

Net $1.65 each. 
7" reel. 1200 feet 1/2" wide. One hour on twin track, 30 min. 
on single track. No. 107. Net $2.70 each. 

e 
ST. GEORGE WIRE RECORDER MECHANISM $22.95 

St. George wire r orner mechanisms. Brand new, complete wire 
recording and playback mechanism. (Also plays 7 c 8 RPM records 
when crystal pick-up installed.) Records nd plays back up to 1 
hour on standard Webster wire. Furnished with diagram for 3 -tube 
converter (adapts radio or mplifier for wire recordings). X -93 St. 
George mechanism, weight 15 lbs. Requires 9x13x31/2" space. 
Net, $22.95. Crystal pick -up for playing and recording phono rec- 
ords, extra. d, .0 ' $1.95¡ 19 m , $1.30 Cry tal mike 

wire, 
d de k stand, 54.95 wpm. 

WIRE RECORDER CONVERTER 512.95. With mis 3 -tube converter 
you can adapt the St. George Airking, or Webster Chicago wire re- 
corder mechanism to any radio or P. A. system. Only 3 connections 
necessary. Just plug in to the phono input of your amplifier and 

connect to plate of output tube. AC- Tranformer construction, gain 
for mike, 3 position switch for quickly changing from record to 
play -back. Priced ready wired and tested with instructions and 
tube 12AT7 preamplifier; 8AQ5 Oscillator erase; 6X4 rectifier. 
Stock No. RR -Y. net, $12.95. 

St. George ire 
corder mechanism. 
Same as 
above, only classed as 
repairable. Any good 
technician can r pair 
these. Stock No. SG- 
J4. Net price $12.95. 

DETROLA -SCOOP 
COILS, GANG, DIAL, PAN $2.95 

Genuine Detrola Chassis pan with 6 octal 
sockets. Heavy glass slide rule dial. 3 
Gang Tuning 

s 
ondenser. All RF and IF 

coils and band switch for standard broad- 
pest and foreign short wave. Buy these arts for less than the c it value alone. 
These parts all fit the chassis Properly. 
Only material pictured and listed above is 
offered. It is not a complete kit. You sup- 
ply your own tubes, speaker. resistors, con- 
densers, etc. Stock No. DET -1. Shipping 
weight 9 ohs. Net 52.95. 

$1.39 
You get a broad- 
cast loop. osc. 
coil, 2 gang t. -n- 

g c r and matched pair f 456 kc 
I.F.'s.n s All matched. The heart of a radia. 
Stock No. AP -1. Net $1.39. 

Build Your Own Radio Station 
Miniature 
Broadcast 

Station Kit $6.95 
ii:21 

Kit Model DE -6X. Build 1olt AC- 
DC 4 tube miniature radiowstatioon -1800 to 
1500 KC) broadcast from crystal mike or 
phono record. (Warning: this transmitter 
most be used with only a short aerial other- 
wise you will transmit 2 or 3 miles.) Com- 
plete kit including tubes, diagram and in- 
structions. Weight 4 lbs., net 56.95. 
Model DE.6XWT. Miniature transmitter 
ready to operate $5.95. Crystal mike and 
desk stand $4.95 extra. 

McGEE RADIO COMPANY 
88 

Prices F.O.B. K.L. Send 25% Deposit with TELEPHONE VICTOR 9045. WRITE FOR FLYER Order, Balance C.O.D. With Parcel Post 
Order., Include Postage 1422 GRAND AVE., KANSAS CITY. MISSOURI 
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I Hy -Vas 80K3. 616, 49e each 
1 

hallicrafters 
S -59 8 -TUBE CUSTOM FM -AM CHASSIS 

McGEE BUYS SOLID CARLOAD TO OFFER THESE FOR 

* PUSH-PULL 6K6 WIDE RANGE AUDIO * PHONO INPUT 

* LATEST 1949 PRODUCTION * WHY BUY ANYTHING BUT A HALLICRAFTER'S 

Model S -59 HaUicrafters. high fidelity. 8 tube FM /AM chassis, for custom installations. Receives broadcast 540 to 1700 ke and FM 
88 to 108 mc. Size 121/001/2.9". An excellently engineered chassis. with accurately calibrated slide rule dial. Variable tone con- 
trol and 60 to 14,000 CPS wide range audio. (Push -pull 61(6's) 8 ohm output transformer will match most speakers. No special 
output transformer required. Loop antenna built on for broadcast reception. Includes tubes: 2 -6BÁ6. 613E6. 6ÁL5, 6SQ7, 2 -6K6 
and 5Y3. This Is without a doubt the most radio chassis we haveever been able to offer. Better rush your order now. We have them. 
9.59, 8 tube FM /AM chassis, with tubes. Weight 16 lbs. Net 532.95. 
5 -59. 8 tube FM'AM chassis, with tubes and regular $12.95. 12" coaxial PM speaker. CR -13X. Weight 24 lbs. Net $42.95. 

$32" X195 VL 

Hallicrafters S -59. as pictured with 12" 
lenovidagraph coaxial RIM speaker $42.95 
S -59 less speaker 32.95 

SERVICEMEN! SAVE ON PARTS AT McGEE 
SOLAR METAL F.P. CONDENSERS 

POPULAR TWIST MOUNTING IN ALUMINUM CANS 
8 Mfd. 450 volt FP condenser . 29e 25 -25 Mfd. 25v FP ..19e 

16 Mfd. 450 volt FP condenser... 34e 40 150v, 20 25v FP .15e 
20 Mfd. 450 volt FP condenser. .. 39c 40 -40 Mfd. 150v FP .. .29e 
30 Mfd. 450 volt FP condenser... 39e 24.18 Mfd. 350v .. .39e 
20 Mfd. 525 volt FP cond. SpeciaL49e 20 -10 350V 20 25v .. .39c 
30 450v. 20 25v FP 39e 15.15 450v 20 25v .. .590 
40 250v, 20 25v FP........... 19e 40 -40 Mfd. 450v ..59e 

Order 100 Assorted Solar Condensers and Take 100/ Discount from Above Prices. 

ELECTROLYTICS 
UPRIGHT 

ALUMINUM CANS 
These famous brand upright mounting, 
screw can aluminum electrolytice are 
marked by their catalogue number- Mallory. 
RS -213 8 Mfd. 450V Aluminum Can .34 
11S -215 12 Mfd. 450V Aluminum Can .39 
RS -223 30 Mfd. 450V Aluminum Can .39 
RS -282 8X8 Mfd. 450V Aluminum Can .39 

;m- - 1 Nat'l. Advertised 
BY PASS 

SALE 
Bypasses. .03 4(10V., .3 400V.,.006 600V., 
.04 600V., 8e Each. 56.95 for 100 As- 

1arted. 000 Volt. OK for Buffers, .002 1000V., 
.02 1600V., .04 1600V., .05 1600V., 105 
Each. 100 for 57.95. 

McGee's ELECTROLYTIC SCOOP OF ALL TIMES 
Popular Tubulars for Every Day Replacement 

TCS50 50 Mfd. 150V $0.24 
1CS45 20X20 Mfd. 150V .29 
TC547 30X30 Mfd. 150V .34 
TCS48 40X40 Mfd. 150V .39 
TCS52 10X10 Mfd. 250V .25 
TCS55 20X20 Mfd. 250V .29 
TC575 8X8 Mfd. 450V .39 
TCD55 20X20 Mfd. 250V .29 
l'CD52 10X10 Mfd. 250V .24 

ST595 8 Mfa. 450V 50.29 
ST597 18 Mfd. 450V .34 
ST598 20 Mfd. 450V .39 
ST599 30 Mfd. 450V .45 
2N-518 8x8 Mfd. 450V .39 
3S-579 8x8 Mfd. 450V, 20.25V .39 
3S-584 8x8x8 Mfd. 450V .49 
45-718 8x8 Mfd.450V,10x10 Mfd 

25V ... . ..... .49 
20 Mfd. 330V tubular Aerovox .19 
40 Mfd. 350V tubular Aerovox .29 

Astatic Licht II e,rl>t I' 
ounce pressure with 
52.29. 
Same as above only 
Cartridge. Net 51.99. 
Webster light weight 
4 Volt Cartridge. Net 
Webster Plastic Arm w 
51.95. 
Micro Groove Arm with 

U.S Up. Less :lai 
4V, L -82 Cartridge. 
with 1 Volt. L -70 

Arm (Stamped) with 
51.95. 
'm 3 Volt Cartridge 
1 Mill Needle 53.95. 

G.E. RPX010 
V.R. CART. $2.95 

G.E. RPX010. with per. 
manent needle. 52.95 
each; 10 for 524.95. 

Kit of parts to build 8SC7 type preampli- 
ner. $2.49 extra. 
A lucky purchase by us enables this ter- 
rific General Electric cartridge value. 

WIRE RECORDER and 
18 -WATT P.A. SYSTEM 

SALE $6995 
PRICE 

Three years of wire record- 
ing experience has lead us 
to the development of this 
combination wire recorder 
and public address system. 
Housed In an attractive port- 
able case with hinged lid o 
the recorder compartment. 

Beautiful 
in back l 

streamlined plastic grill. Storage 
panel for mike and ac- 

cessories. Size 21.11.14. A full 18 watt 
HI Fl amplifier with P.P. 8V8 tubes in out - 
put stage nd separate BAQS eraser circuit. 
This new super erase ciruit eliminates all 

in V eP.M.a peaker 
recording. Ext Extension 

12-inch AJock. 
pepper 

with Mike Input, tone control rd Ipp tk 
the George wire recorder 

turntable 
General Electric 

has rpm 
reluctance 

and 
General Electric 

record 
or 

play 
relhono pick- 

up. You can mike. 
The 

elay 
play-back 

records. 

is tope. 
from mike. 

and 
back 

fidelity. and good 
Unit This is also a top an recorder. pera is 

Furnished with 15 minute 
and eay of operate. 

Furnished wire 15 manure ordol of Webster 
recording wire. 

30 
Extra 

51.95; 
hg wire, 

min.. 51. 30 tab public hour, 
Model 04i41. Portable public address s 
lbs. and wire recorder shipping weight 38 
lbs. Net. $69.95. 
Crystal Mike and Desk Stand. $4.95 extra. 

Webster N -7, same as L -40, L- 70...51.19 
Astatic MLP -1, with nee dle . 

Astatic MLP -2. with needle 
Astatic QT3 -M. with needle 
Astatic NJ -1. with needle 
Astatic L -72 or Webster Equal 
Astatic L-40 or Webster Equal 

1.95 
3.29 
3.29 
1.79 
1.79 

Astatic L -70 or Webster Equal . 1.79 
Take 10% oft on 1O -lot assortment. 

-. MUSICAL P.A. 
34 -WATT $54.95 

McGee's wide range musical 
P.A. amplifier. $54.95. Pow- 
erful 34 watt. wide range 
amplifier, housed in an at- 
tractive leatherette covered 
cabinet, with tri -color plas- 
tic front. 12" super heavy - 
duty O x f o r d curvelenier 
cone. 22 Alnico V PM 
speaker. This speaker is 
used by others only on their 

highest priced amplifiers. Response from 
40 to 17,000 s. 3 inputs, 2 for musical in- 
struments or mikes, one for crystal pick -up. 
Tone compensation for G.E. variable re- 
luctance pick -up. Push -pull 6L6 output 
tubes, twin tone controls and inverse feed- 
back. This amplifier may be used for two 
instruments or two mikes. It is the most 
versatile amplifier that we know of. Stock 
No. MM -35. complete ready to operate. 
Weight 26 lbs. Net priced $54.95. 

$15.00 LIST 
ELECTRIC CLOCK 

$4.95 
Elexa Self Starting Elec- 
tric Clock. 6x51 /zx21/4 " 
Gold finish with p ast lc 

11,. gbt 4 lbs. 
05, _ I. \.1. Net 54.95 

100-600V. BY PASSES, $6.95 
MAKE YOUR OWN ASSORTMENT 
1' .0001. T 00025, T .0005, T 001, 

T .002, T .005. T .006-5e Each. 
T .02. T .03, T 04-6e Each. 
T .05 -7c Each,. T .1-8c Each. 
T .25-101/ac Flach; T .5 -15c Each. 

XMAS 
SPECIAL 

ARVIN 3 -WAY 
$15.95 

Arvin Model 241 -P. 3 -way pick -me -up port- 
able radio. A full 4 tube plus rectifier 
superhet in 

a 
plastic case, with built -in 

loop antenna. blade to retail for $29.95. 
McGee scoop price only $15.95. Requires 
4 flashlight cells and 67g1/a volt B battery, 
While our tlimited stock lasts. 

we 
offer you 

this red hot Christmas special. 
we 

BLOND 
CONSOLE 
CAB. FOR 

S -59 $19.95 

Beautiful blond 
console cabinet, 
33" high. 17" 
front to back 
and 21" wide. 
The lower half 
is divided for 
record albums. A 
hinged lid covers 

the radio changer compartment. Changer 
space 12x15 ". Radio panel is ready cut 
for the Hallicrafter S -59. Use any speaker 
up to 0x9 ". Shipping weight 40 lbs. 
Stock No. JB -4 blond cabinet. ready cut 
for S -59, with uncut changer board. Net 
$19.95. 6x9" PM speaker $2.95 extra. 
Stock No, JB -5X, above blond cabinet 
with blank radio panel (radio area 8x15 ", 
changer area 12x15"). Net $19.95. 
Stock No. B -1000, above blond cabinet, 
changer area 15x15 ". radio area 5x15 ". 
Build over to suit your needs as record 
player or combination. Net $14.95. 

PRE -AMP FOR S -59 
$3.95 

The sanie dual purpose 
pre -amplifier offered with 
the S -56, also w or k s 

equally 
well on the S -59- 

Stock No. AP -I. Net 53.95. Shure 708A 
Mike $8.95. Banquet stand $2.95. 

VM-406 Ilk 3 -SPEED CHANGER 
$33.21 

World's finest 3 -speed all automatic record 
player. 331/0. 78 and 45 RPM. Inter- 
mixes 10 and 12" records on 331/s and 78 
Priced complete With twin needles. Ship- 
ping weight 12 lbs. VM -406 Net 533.21. 
Above VM changer furnished with two plug - 
in General Electric variable reluctance car- 
tridges. Stock No. VM- 408GEX. with both 
cartridges. Shipping weight 13 lbs. Net 
537.90. 
Ever poar Webster 356, 3 speed auto - 
matic changer. with crystal cartridge and 
needle. Shipping weight 16 lbs. Net 533.59. 
78 RPM record changer close-out sale. 
VM -400. Intermixes 10 and 12" records. 
Shipping weight 14 lbs. Net $12.95. Cres- 
cent Model 350. Shipping 

w 
eigght 14 lbs. 

Net 512.95. Farnsworth, with Caltron 
broadcast quality V.R. cartridge and needle. 
Weight 18 lbs. Net $12.95. 
Made to fit leatherette covered bases for 
any of the above changers 51.95 extra. 

100 RADIO TUBES $2995 
250.000 Tube. for fast sale. Tremendous value Tubes up to $3.00 list. 100 Cartoned and branded Hyvac Miniature Tubes for 829.95. Over a million sold. Guaranteed full replacement. 34c Each in smaller quantities. 
195 128E6 12AU6 65117 1258 174 12AT6 128F8 6005 9001 lus 35W4 61306 6AQ6 9002 60A7 
304 3585 6BE6 6C4 6588 6BJ6 
155 5095 SATO 6X4 11723 35C5 
3V4 120T7 GALS 6W4 19T8 3Q4 120117 6005 SAGS 68J6 334 121187 68Fe 6AÚ6 SATO 128Á6 128A7 6A1-17 6T8 

$2995 
for 100 

34c each 
Popular Gt tubes, individually cartoned and branded Hy -Vac. Any quantity 39c each. 
184 
5Y3 
5Y4G 
SACS 
6806 
6C5 
6C6 
6F6 

6J5 6507 
6E7 6SFS 
685 65.17 
686 651(7 
687 6517 
6P5 6587 
658 65R7 
65A7 6557 

6507 
6V6 
6X5 
12A8 
1213E7 
12K8 
1258 
125A7 

125F7 
12 Si7 
12587 
12587 
12SQ7 
25L8 
321.7 
351.8 

3525 Popular G.T. SL 
7001.7 Cartoned 
80 

HY -VAC 

39c Eich 
Any Quantity 

STANDARD BRAND TUBES and CI NCARTONED 49c 
024G 116 5V4 6F7 6SA7 617 788 757 12F5 12SQ7 26 43 68E6 
184 186 513 686 6SC7 6V6 7C4 7V7 1281 12SR7 27 4525 501'i 
186 116 6A3 615 6SD7 6 )(5 7C5 7Y4 1215 12Z3 30 50135 41 
1B4 114 6AB7 617 6SFS 6Y6 7C6 724 1268 1407 32 56 3585 
1B5 IRS 68C7 685 6SF7 627 7C7 10Y 12Q7 1486 33 57 3Q4 
ICS 1S5 6AG7 666 6SG7 61Y5 7E5 12A3 12SC7 1407 34 58 14A4 
ICI 124 688 667 6SH7 7A4 7E7 12A3 125F5 14H7 35 70L7 1217 
1D5 1V 6C4 688 6517 705 7F7 12AH7 125E7 14(17 35W4 75 OATS 
1D7 2A5 6C5 6L5 6SK/ 7A6 787 12AT6 12SG7 1467 3574 76 6886 
1D8 206 6C6 617 651.7 7A7 7L7 12806 125117 19 35Z4 77 
1F4 207 6D6 687 6SQ7 784 787 12806 12517 251.6 35Z$ 78 
115 324 61)8 661 ,6SR7 705 7Q7 128E6 12SL/ 2525 38 80 
156 574 6F5 657 6557 7B6 7R7 I2C8 12SN/ 2526 39 

NAME BRAND 11 /2 VOLT LOCTALS, ETC. 
1LN5 !LDS 11.84 
ILC5 11.05 3LF4 
1A7 185 1A5 
1135 11.8 105 
35A5 5005 69e Cash. 

1 LC6 
11E3 
194 

1 LAG 
1LA4 
106 

11.84 

1TS 
11726 Sea 

89e 10 fer 56.50 

Scoop 61-8 Tubes. Best Quality. branded. 
offered by McGee at $1.09 each; 10 for 
510.00. 

Standard Brand Tubes, fully guaranteed. 
New and perfect. 
12SA7 59e 12SK7 59c 351,8 ...59e 501.6 59e 

10 of any of these for 55,50 

COMPLETE KIT 
Stock No. VV -1 

Only $9.95 

XMAS SPECIAL RECORD PLAYER KIT 

ON SALE FOR DEC. ONLY $9.95 

Buy this complete record player. Everything furnished includ- 
ing an attractive walnut cabinet with hinged lid. 78 RPM 
Dhono motor and light weight crystal pickup. You wire the 
amplifier from parts. tubes and schematic which are furnished. 
llas 4" I'M speaker. This stakes an ideal Christmas gift. It 
is attractive, plays good and is worth $15.00. Shipping weight 
14 lbs. Stock No. VV -1. Net $9.95. 

McGEE RADIO COMPANY Prices F.O.B. K.C. Send 25% Deposit with 
Order. Balance sent C.O.D. With Parcel 

Post Orders, Include Postage. 

TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE.. KANSAS CITY, MISSOURI 

December, 19-19 89 
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REGULAR 
$32.50 
LIST 

MODEL CR13X 

"COAXIAL" 

12 INCH P.M. SPEAKER 

ON 

SALE 
#1295 

NATIONALLY FAMOUS MAKE 

WIDE RANGE 40 TO 11,000 CPS 

WORLD'S FINEST SPEAKER 

VALUE FOR MUSIC LOVERS 

Newly designed by one of America's 
finest speaker builders. Made for FM 
and AM high fidelity radios and record 
players. This speaker is incorporated 
in radios of the 500 dollar bracket. It 

has an especially designed 12" 6.6 oz. Alnico V Magnet PM for the low range 
Woofer and a coaxially built in 3" Alnico V tweeter for the extended high range. 
The high pass filter is concealed under the pot cover. Just hook to any 8 Ohm 
output transformer. Will work in place of any home radio speaker as most 
speakers have an 8 Ohm Voice Coil, only 2 wires to connect. Will handle 18 
Watts peak. Wide range response 40 to 17,000 Cycles. This speaker should 
sell for $35.00. Why buy any ordinary speaker when we offer a 12" Coaxial 
PM for only $12.95. Shipping weight 8 lbs. 
Model CR -13X, $12.95. Two for $24.95 

15 INCH KING COAXIAL PRICE $24 95 
"IT WOOFS AS IT TWEETS" 

The King Coax. A 21.5 oz. 15 inch Alnico V I'M speaker with a built -in high 
frequency tweeter. Will respond to from 35 to 17,000 cycles. This is a rug- 
gedly built speaker with a curvilinear one piece molded cone. Built -in high pass 
filter. Just hook to any 8 ohm output. Built by the maker of our ever popular 
12 inch coax model CR -13X. This speaker has a retail list of over $60.00. We 
offer you our 5 -15X 15 inch coax for only $24.95. Shipping weight 16 lbs. 

15" 50 WATT P.M. 15" JUKE BOX 12" 50 WATT P.M. 

$16.95 $9.95 $14.95 
15 INCH DELUXE 50 WATT P.M. $1 6.95 

Model 15 -L5. 15" 211/2 Oz. Alnico V Magnet PM Speaker. Will take 33 watts with ease. 
Thousands of dollars were spent in building the fine tools to produce this speaker. The 
8 ohm voice coil is 11/2" in diameter and has been heat treated and plastic coated. 
Constructed to eliminate loose voice coils, wires and warping. Made by a now ed 
builder of fine speakers. Truly the King of juke box speakers. Shipping weight 14 Ins. 
Net Price $16.95. Two for $32.95 

15 INCH "JUKE BOX" P.M. ONLY $9.95 
Model 15- KR- Pre -War or Post -War, You never bought a speaker like this for such a scoop 
price. Made by a nationally known builder of tine speakers. A full 15" 121/2 oz. Alnico 
V magnet speaker of ,,71 

u 
ke box quality. lI s standard 8 ohm voice coil. Will take up to 

18 watts average or 25 peak. Here is a speaker that will bring out those low notes. 
Latest 1948 production; not line through -outs. Every peaker is guaranteed et 

v 
and 

perfect. We may not be -.le to continue this offer for lone, so place your order ^ w 
Stock No. 15 -KR. INCLUDE POSTAGE. Wt. 10 lbs. A $35.00 value for only....$9.95 

12 INCH 50 WATT SUPER HEAVY DUTY P.M. $14.95 
Model A. 50-12" 50 watt super heavy duty permanent magnet speaker. Has 11/2" 8 hm 
treated voice coil and one piece molded cone. Heavy half inch machined pot, with bolt 
secured 21 oz. Alnico V magnet. Frame is of heavy construction with metal pot cover. 
Finished in ilver -grey enamel. This speaker is the best value possible today. Effci y 
is two to three times that of ordinary speaker. Especially recommended for all public 
address systems and high quality home audio systems. Will handle 35 watts with ease 
and 50 watts peak or short lengths of time. Its retail value $50.00. But, by our 
large purchase, we are able to offer it to you for only $14.95. Do not confuse this 
speaker with surplus merchandise. This is the latest production. Model A -50. Shipping 
weight 13 1hs. Net $14.95. 2 for 529.00 

RADIO SERVICEMEN - DEALERS - MC GEE IS AFTER YOUR SPEAKER BUSINESS! 
12" WIDE RANGE 
P.M. SPEAKER 

$1.95 
Wide range 6.8 oz. 
Alnico V PM speak- 
ers. Curvilinear 
molded cones with 
11/4" 8 -ohm voice 
coils. Offered in 
6 -, 8- and 12 -inch 
sizes. Response 
from 60 to 10,000 
c.o.s. Top quality 

by a nationallyknown maker. 
Model 6 -L1-Wide range 

6" speaker $4.95 
Model 8 -Ll -Wide range 

8" speaker 5.95 
Model 121,1 -Wide range 

12" _speaker 7.95 
BIG BARGAINS IN OHM AUTO 

SPEAKERS 
4^ 4 ohm field speaker 
5" 4 ohm field speaker 

51 
1..49 

49 

6^ 4 ohm field speaker, square 1.49 
8 4 hm field speaker, round 1.49 
7 " 4 ohm square. P515,0 Motorola. 1.98 
8" 4 ohm field speaker 1.98 
Made by Magnavox and Clnaudageaph_ 

SPECIAL AUTO SPEAKERS 
51/2^, 4 ohm auto speaker, made by Mag- 
navox. Fits some Motorola sets. A real 
hot nun 

1 hMagnavo, 

Special, om heavy auto 
appee rsr oodioe equipment for 

1.Moto autras. pia $95 
3000 SPEAKERS 

450 OHM FIELD WITH 
P.P. 6K6 OUTPUTS 

HERE'S THE GREATEST 
SPEAKER VALUE EVER 

10" 450 ohm, with P.P. 
6 %6 output ..........$1.99 

8" 
6X60 output '... with P.P: 

1.99 
8x9" 450 ohm ith P.P 

6R8 output 1.99 
All factory cartoned. $1.99 each or buy 
lo assorted for $18.50. These speakers 
produced for Majestic by Utah Celtron and 
Carbonama. Buy for less than half of the 
factory cost. 

POPULAR FIELD COIL SPEAKERS 
5" Utah 450 ohm speaker, with output for 
50L6. This Is a quality 5" speaker. Has 
full size coil and humbucking coil. 
A real special $1.49 

4x6" 450 OHM OPERADIO 
456 ". 450 ohm speaker, made by Operadio. 
Special, only . 

314]5 PM, 1.4 oz. Alnico V magnet, from 
Majestic factory. 3.2 ohm voice coil. 
Ideal for general replacement. Scoop 
price, 68e each 10 for $8.00. 
5x7" Utah P14 with 1.47 oz Alnico V 
magnet and shilded 50L6 output trans- 
former attached. Popular in light model 
sets. While our stock lasts, $1.77 each, 
10 for $16.95. 
4x6" PM with 1.7 oz. Alnico V magnet 
with 

L6.eutput 
attached. $1.77 each, 

Bail" Magnavox, 1000 ohm field with hum - 
bucking coil. This model used in late 
phono combinations. Special at $1.99, 10 
for $18.60. 
689" Magnavox, 2000 ohm field with hum - 
bucking coil. This speaker would cost 
twice as much in regular line. Pickup from 
the factory makes price of $1.99 each, 
30 for $18.00 possible. 
Bye" round Magnavox with 7000 ohm out- 
put 
co11. t A scoop at $1.99, 

Has 
$9.00ucking 

ALUMINUM VOICE COIL 
REPLACEMENT SPEAKERS- FACTORY PRICES 

McGee's Aluminum Voice Coil Double X Line. Mc- 
Gee offers you our Double X line of replacement 
P.M. Speakers. Made by a pioneer of the aluminum 
voice coil speakers. All of the Double X speakers 
have Alnico V magnets. All aluminum voice coils with RMA standard 
3.2 ohm impedance. Why pay twice as much for a replacement speaker? 
McGee buys them by the carload and sells them for half price. Every 
speaker is unconditionally guaranteed. 
Double X Aluminum Voice Coil, Alnico V Magnet, 
Stock No. 

4XX 4" square 
5XX 5" round 
6XX 6" pincushion 
6XX2 6" pincushion 

46XX 4x6 ". 
57XX 5x7" oval 

7XX 7" pincushion (Auto set) 
8XX 8" pincushion 

69XX 6x9" oval 

RMA 3.2 ohm V.C. 

1 Oz. Mag. $ .99 ea., 10 for S 9.50 
1 Oz. Mag. .99 ea., 10 for 9.50 

1 47 Oz. Mag. 1.69 ea., 10 for 14.95 
2 15 Oz. Mag. 1.95 ea., 10 for 17.95 

1 Oz. Mag. 1.49 ea., 10 for 13.95 
1 47 Oz. Mag. 1.95 ea., 10 for 17.95 
3.15 Oz. Mag. 2.79 ea., 10 for 24.95 
3 16 Oz. Mag. 2.95 ea., 10 for 27.95 
3 16 Oz. Mag. 2.95 ea., 10 for 27.951 

5.000 4" AND 5" PM'S 
5.000 4 and 5" PM's. 1 oz Alnico V with 
mounting bracket. When McGee buys a 
bargain, so can you. Made by Permaflux. 
All brand new factory cartoned. Every 
speaker guaranteed perfect. Buy yourself 
a good supply at manufacturer's cost Only 
5,000 to sell, each $0.89 
Buy 10 _assorted speakers, 10 for 8.50 

SALE ON OUTPUTS 
Regular Universal Output 

Transformers 
2.000 -14,000 ohms to v o i c e coil. 

4 watt, universal output.$0.79 
8 watt, universal output. .99 

12 watt, universal output. 1.19 
Special Push -Pull Output Transformers 

Small 1/2" push -pull, for 5016 49c 
3/4", push -pull trans., for 6K6 59e 
3/4 ", push -pull trans.. for 6V6 59e 

Small Equipment Output Transformers 
2,000 ohm, for 501.6 output $0.39 
5,000 ohm, for 6V6 output .39 

10,000 ohm, for 3Q5 output .39 
Assortment of 10 of these trans 3.50 

Push -Pull 6L6 Output Transformers!!!! 
Special chrome plated. fully shielded heavy 
output transformer, for push -pull 6L6's. 
M t 

ade 
ore 

Scott. A real $5.00 value. Your 
$2.95 

SALE! 

MAGNAVOX 
P.M. SPEAKERS 

12" $4.95 
Genuine Magnavox PM speakers, with 22 
oz. Alnico 3 magnet and 8 ohm voie coils. 
Idea, for P. A. and general replacement 
Ì2 " 22 oz. Alnico 3 Magnavox $4.95, 
$4.50 each in lote of 5. 

10 f222 $o7.5Ó 
elco 3 Magnavox $2.95, 

A- 403 -6600 
ohms. Plate 

to Plate. 
Why pay $20.00 or $30.00 for an output? 
Supreme quality and high fidelity output 
transformer. Designed to match push-pull 
plates (2 -6L6, 2-OVO, 2- 6AQ5) lass 

with to 4-8-15-250 and 500 ohm; ith l0% 
feedback winding. Housed in a compound 
filled case; 37/8541/253 ". Actual net weight, 
6 lbs. If you want the best quality from 
your audio system, order this transformer. 
Response essentially fiat from 20 to 20,000 
cycles. We have tried several high fidelity 
outputs in our lab and find this to be the 
best value. Even though your amplifier 
only puts out 19 or 15 watts, this 34 watt 
job is what you should have. Connecting 
instructions are furnished. Stock No. A.403 
shipping weight 8 lbs. Net price...$0.95 

40 WATT OUTPUT 
"CAPEHART" $795 

HIGH FIDELITY I 
Stancor built for Capehart for 
this finest combination. 40 
watt capacity all windings n- 
terwound to increase high fre- 
quency 

High inductance inductance in coilsemakes 
for best efficiency at low audio frequency. 
This high fidelity output 

net 
transformer is 

fully shielded and has et weight of 6 
lbs. Made to match push pull 61.6 tubes 
winding 

ohm plate to 
for 10% feedpba k and voi ei y 

windings of 4 and 8 ohms. Frequency re- 
sponse plus or minus 2 BD from 30 to 
15,000 cycles. Down 8DB below 20 cy- 
cles and above 20,000 cycles. Furnished 
with connecting instructions. Size 3Vax 
4x4s / tall. 

net 
Shipping weight 8 lbs. 

$7.95 
Stock 

No. SX -55, 

HIGH FIDELITY 
OUTPUT TRANS. 

20 20,000 CPS 

ONLY ... $6.95 
BEST VALUE 

IN U.S.A. 

CONSOLE 
BASS REFLEX 

SPEAKER BAFFLE 

$19.95 
6 Cubic Foot Utility Rase 
Reflex Speaker Baffle. Size 

_. _._...... 32x22516. Heavy construc- 
tion with curved pleasing 

lines. Ceintes lining assures -rattle re- 
production. 

hro frnt Brown 
Specify 

leatherette 
ordering 

whether for use with a 12" or 15" speaker 
Weight 40 lbs. This i an ideal baffle for 

r deluxe Coaxial model CR -13X. Baffle 
Stock No. NA -12. Net $19.95. CR -135 
12" Coaxial PM Speaker and NA -12 Baffle 
both for $29.95. You will be pleased with 
the fine tone of this combination. 
PLASTIC GRILL SPEAKER BAFFLES 

v..=. 

Juke -box operators, Sound men, here is she 
prettiest line of speaker baffles you have 
ever seen. Tri -color curved plastic grills. 
Good plywood construction. with matched 
leatherette -covered sides. 

12 IN. WALL BAFFLE $3.95 
12^ slanting wall baffle, with curved plas- 
tic grill. Stock No. 12 -R: $3.95. Buy 4 
for only $14.95. 

8.10 IN. WALL BAFFLE $2.95 
8" or 10" Flat mounting wall bathe, with 
plastic 

peaker.. Stock No. 8R: 
or 

eYour cost. $2.95 
each: 4 for $10.95. 

12 IN. CORNER BAFFLE $3.49 
Unique design 12" corner mounting baffle. 
Mounts gglu into corner, giving best 
sound distribution. Plastic front. Stock 
No. 12 -C: Your cost, $3.49 ea.; 4 for 
$12.95. 

HIGH QUALITY P.M. 
For Use With Above Batteries 

12" P.M. $4.95 
12 inch 

magnet. 
with 6.8 oz. Al- 

nico V gnet. 8 ohm voice 
coil. This is the standard 12 inch PM of 
the sound industry. Ideal for juke hoses, 
PA s Lems and extension speakers. Stock 
No. Ch -12, net $4.95; three for $13.95. 

10" OXFORD PM SPEAKER 
10" Oxford PM speaker. 7 oa. Alnico V 
magnet. Special. half price $3.49 

6" G.E. PM and output 
6" G.E. PM speaker. 3 oz. Alnico V mag- 
net, with 8000 ohm output transformer. A 
$5.00 value. A, honey for $2.49 
Here's a sizzler. 8" Utah PM, with 4.64 
oz. Alnico V magnet and 1" voice coil. A 
$5.00 wholesale value. Special....52.98 

6112" QUAM and output 
6tt2^ Quasis PM speaker. 2.15 os. Alnico 
V, with 50L6 output A a4.00 
value. Special, only $1.95 

SALE AC LINE CORDS 
For Radio Set Replacement 

6 1ft ftG 
.E. 

. Ep. 
laslaisc 

t iA 
C 
A C 

c ocd 
r d 

a 
agd ca p...260 

6 rubber AC line cord, bak tie plu¢ 
Special sale price 1 e 

McGEE RADIO COMPANY 
90 

PRICES F.O.B. K.C. Send 2S /o Deposit 
with order. Pal. Sent C.O.D. With 
parcel post orders include postage. 

TELEPHONE VICTOR 9045. Write for Flyer 
1422 GRAND AVE., KANSAS CITY, MISSOURI 
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800 TELEVISION MAGNIFIERS ON SALE AT McGEES FOR LESS THAN COST OF MFG. 
IIN 

SARKES TARZIAN 13 CHANNEL 
TELEVISION FRONT END 

This Popular T.V. Tuner Is Used on Current T.V. Set Production 

channel 
- TARZIAN. SALE t 95 bonnet tuner 

for Television be PRICE fatum This 3 tube front du u WITH d, including wire ubi 
T.V. 

The DIAGRAM aine .V. front end 
as used by several known manufacturers. nationally 
Built in fine frequency trimmer. Offered 

complete 
printed 

with 
schematic diagram. Priced 

plc with 3 6C4 
amplifier. 

6 AG5 
mixer. hot ice rtF ed, 

output 
b 
Is 

e 
worth edl 

and 
our price. All wired, output is to 

chassis. 
ass ì toy channe.. It can 

2l. mounted ana u a '. the price, GVZ -60 advertised 
video 

the left. N'e ieht 
2 lbs. tubes No. SK -T3. Net price, Sarkis- Tarzt.. .. channel tunes, $7 fl[ 

'th 3 tubes. ..DD s7N 
Stock Iterear Same as above only without One frequency vernier drive. This type 
used in in Lercarrf er circuits. Furnished with tubes aad diagram. Stock No. 1T -6.95 

Net $6.95 

Farnsworth Television Chassis Scoop.. $5.95 
Farnsworth Television Chassis Model GVZ60 par - 
flatly built up Chassis. Size 12 x 17. Has 16 
Tube sockets and over 150 Small parts (Resistor 
and Ceramic Condensers) no coils or Transformers 
or tuning unit. Sweep and sync circuits are all 
partially wired up. This T.V. Chassis is ideal for 
the student and experimenter. Learn T.V. by 
building your own set u 

s 
i g this chassis to start 

from. Furnished with a 1948 regular $3.00 Su- 
preme Publications Television Manual. which has 

well want to play with 3Tielevisions here sis as chance 
as 
to get started 

service information. If you 

Farnsworth GVZ60 partially built up Chassis and 48 Supreme T.V. Manual all left f1[ 
for $5.95. Include postage for I I lbs. GVZ60 Chassis only sL s17 

T.V. POWER TRANS. SCOOP PRICE $2.95 
Order This With Your Farnsworth T.V. Scoop Chassis 

GVZ60 Power Transformer, C- 94230Z. 135 Mil Tapped 110 Volt primary. 
Supplies plate voltage and filament for part of Farnsworth T.V. Chas -eftflG 
.,s. 375 V.D.C. 6.3 and 5 filament. Shipping wt. 7 lbs. Scoop price sVP. ss77JJ 

SALE ON T.V. PICTURE TUBES 
Guaranteed first line Television picture tubes. Made and 
branded for a nationally known set manufacturer. Every tube 
guaranteed. 
10 inch IOBP4 picture tube $19.95 
12 inch 12LP4 picture tube 27.95 
16 inch 16ÁP4 all glass picture tube 45.95 

TELEVISION COMPONENTS COST LESS AT McGEE 

M. D_L DESCRI PT 
7118 11, r,r.,,n l:,1 Deflection Output Transformer, 

2117'1 or 2117'3 
T117 Vertical Oscillator Transformer (Blocking). 

205T2 
T122 Ftees Coil, 247 Ohms D.C. Resistance 

202D1 
T121 Deflection Yoke. 8.3 MH. Vertical 50 MB. 

T116 Vertical Deflection Output Transformer. 
204T2 

ION NET 
Interchangeable with RCA Type 

.$4.49 
Interchangeable With RCA type 159 

Interchangeable with RCA type 
2.49 

Interchangeable with RCA Lype 
3.49 

Interchangeable with RCA Lype 
1.95 

T.V. Power Transformer, similar to R.C.A. 290 Ma. 110 Volts. 60 Cycle. 760 Volts D.C. 
Filaments 5 Volts at 3 amps.. 5 Volts at 3 amps. and 6.3 Volts at 8 amps. Trans. 
size 334x41._x5tq ". Shipping weight 12 lbs. Stock No. Mll.4k'. Net ice. 56.95 

100 10t and 2nd Sound I.F. Transformera. Interchangeable with RCA type 
201511 .... 

Transformer. 
hang 

with 
type.... Each $1.69 

T1O1 1st Pi I.F. Transformer. Interchangeable wt-ith RCA type 202K2 1.69 
TIO3 2nd dix I.F. Transformer. Interchangeable 

Interchangeable 
with RCA type 

RCA 
type 3s 1.08 

T103 Sound Discriminator Transformer. with RCA type 203K ........ .. ....Each 1.59 
T104 

type 2081'8 
81 Discriminator Transformer. Interchangeable with RCA foie Paon nala.. ..i nana. .....Each 1.49 T105 3rd and 4th Po Collot Interchangeable 

with 
RCA lye type 202L1 Each .39 

7107 Cathode Trap Coll. Interchangeable 
MH. 

'tin Ran lyse Megoh - 1.29 7107 Video 
with 

RCA Coil, S..... Resistance 10 Megohms. Interchange- 
able 

Peaking 
Rng toil. 202E 1M ...... ............... ...... .Each .27 T108 Video Peaking Coil, 200 Shunt Resistance Ohms. interchange- 

able ble RCA type 200 ... ance nana Each Each .27 T109 Video 
with 

Peaking Coll. .. Shunt Resistance MegoMns. 
ing type 933 L3. .. . .... .. Each .27 

T710 with 
RCA type 203L4 

93 MH. Shunt Resistance 30 Me..... Interchangeable 
Tl ll Filament Chokes. .8 MW. Interchangeable yr . ' " "' . Each .27 

with RCA. 204L1... .Each .15 T113 Width Col Li aril. Interchangeable Coil. 
Interchangeable 

with RCA type 201 RC. Each .48 T113 Horizontal Linearity Control Coil. Interchangeable with RCA type 201R3. 
Each .48 

T114 Audio Single Output Transformer (sneaker) for 6K6 Tubes Each .80 

G.I. 13- CHANNEL T.V. TUNER 
LOW COST MAKES TUNER IDEAL 4. i FOR THE EXPERIMENTER 

G.I. 13 channel television front end of the slug tuning 
type. Built -in fine frequency control. These tuners in 95 KIT OF good condition except one of glosa coil forme may be cracked, can be repaired with service cement. These TUBES tuners are ideal for net building or booster building. Ship - 

99e ping weight 3 lbs. Stock No. BL -12. Net $1.95 Require 6C4, 6AG5, 6B116. Kit of tubes 99c extra. 
BOOKS ON T.Y.. ETC. T.V. SLUG TUNED COILS Howard Sams T.V. course, 216 pages. 10 assorted email slug tuned coils for RF Howard Sams T.V. Antenna Book, 192$3." and sec. Same as used on T.V. tuner.. pages. Net 1.25 Small Bakelite forms with acrew driver ad- Supreme 1948 T.V. set diagrams 

Net 3.00 Justment. Supreme 1949 T.V. set diagrams Net 3.00 Stock No. FW -10. 10 asst. for 99e 

Stock No. HA -22 
Stock No. NA -22 12x17 in. television magnifier. Made of crystal clear plastic and oil- 
filled. Magnifies your present 7 -, 10 -, or 12 -inch television picture up to four times. 
We offer you these new factory cartoned magnifiers. you provide your own means of 
mounting to your set. Edge of magnifier may be drilled and hung on your set with cord. 

is This lens i a $25.00 value, but McGee offers them to you for only $7.95. Include 
postage for 22 lbs. 

REGULAR $25.00 
Sale S 

TELEVISION MAGNIFIER 
Price 

FOR 7 -10 -12 INCH TUBES 

95 

30 -TUBE T.V. CHASSIS 
BUILT FROM RCA MATERIAL 

16 INCH $16995 
With all tubes except picture tube 

12 INCH $15995 
This is not a kit but a complete 30 tube Television receiver chassis, made by a famous 
company, from RCA parts. Price includes all tubes except the picture tube. This is our 
best value in a T.V. chassis for custom installation. Order now. 16" T.V. chassie 
Stock No. RCA -3016 with all tubes, less picture tube. Net $169.95. 16" picture tube 
$50.00 extra. (Picture tube not sold without chassis.) 
12" T.V. chassis, Stock No. 3012 with all tubes, less 
12" picture tube, Net $27.95 extra. 

CAPEHART PROTECT YOUR EYES- 

picture tube. Net $159.95. 

AUTOMATIC 
RECORD 

CHANGER 

SCOOP $695 
While our .stock lasts t offer these Cape - 
hart changers for only t $6.95 each. Plays 
10 -12" or 12 -10" records automatically. 
These changers are in good condition, but 
have been 

s 
moved from sets to make way 

for 3 speed changsers. They need adjust- 
ing, however, you is men with a little 
ingenuity can put them to profitable use. 
These changers are equipped with True 
Timber Variable Resistance Cartridge with 
permanent needle. (Requires same gain as 
G.E. Variable Reluctance.) Connecting in- 
structions furnished. Base a 141 /x 
141/4 ". Shipping weight 23 lbs. Extra 
$1.00 

arm 
extra. Stock No. 77 w 

Standard 
WL. Net 

Cartridge 
$6. 1 5 

each. 2 for $12.95. 

SAFETY GOGGLES -$2.49 
Protect your a with these clear plastic 
safety goggles. 

eyes 
to wear even o eye 

glasses. Television picture tubes arerdan- 
gerous to handle without protection. Don't 
take the risk. Order a pair of safety gog- 
gles from McGee. 
Stock No. SG -1. Net $2.49 

Sale McGRADE $11.95 
McGrade Intercom. Mas- 
ter and sub -station. 
housed in small match- 
ing neg walnut plastic cabi- 
nets. is t 1/f inches. 

-- -- amt ts. 
Furnished 

front for 50 
wall nterallettect. Furnished with 50 or 

f 
used 

d -co 100 wire. Sub-station tter 
may be us to 1000 

are 
feet from master 

station. These units a e and factory 
atoll Complete with tubes. 

purchase 
Made to 

en- 
ables 

at offfe. A lucky purchase e 
11. us to offer these to you s. only 

No. 
Include postage for 8 lbs. Stock 

No. MG -2S. 

COMPLETE AMPLIFIER KITS AT McGEE FOR LESS 

L 

TM -12 -12 WATT TM -20 -20 WATT 
KIT $10.95 KIT $15.95 

Kit Model TM -12. 12 Watt Amplifier Kit. 
Ideal for a high quality record player as a 
P.A. System or recording amplifier. Matched 
component parts ready punched chassis. 
One control fades from phono to mike. In- 
put compensation mpensation for G.E. Variable Reluc- 
tance piek up. Output matches S ohm 
Voice Coll. 100 Mill Power Transformer. 
Complete with tubes, diagram and photos. 
2 -6V6, 2- 12AX7. and rectifier. Variable 
tone control. Model TM -12. Weight 10 
lbs. Net $10.95. Crystal utility mike and 
desk stand $4.95 extra. TM -12 custom 
wired and tested $4.00 extra. 
Kit Model TM -20. A high quality 20 Watt 
Audio Amplifier with 135 Mill Power Trans- 
former and push -pull 6L6's. Inputs for mike 
or phono pickup. Compensation for G.E. 
Variable Reluctance pick up. Tone and 
fader controls. Has heavy duty universal 
output transformer. to match 8 ohm P.M. 
Speaker. Ready punched chassis. Price in- 
cludes tubes. diagram and photos- 2 -6L6, 
2 -7N7, 7Z4. Frequency response 50 to 
9.000 Cps. Kit Model TM -20. Weight 20 
lbs. Net $15.95. TM -20 custom wired and 
tested 85.00 extra. 

8-WATT AMPLIFIER KIT $8.95 
Kit Model TM -8. Similar in size and shape 
to Model TM-12. 8 Watt amplifier Kit for 
utility use. record playing, or paging. 
Matched component parts. Ready punched 

`chassis. Variable tone control. One Con - 
trol fades from mike to phono. Input com- 
pensation for G.E. Variable Reluctance pick 

matches riictM 
ll Power Transformer. includes s 

tubes, diagram and photo. Push pull 6AQ5, 
two 12AX7, plus rectifier. Kit Model TM -8. 
Weight 8 lbs. Net $8.95. Crystal mike and utility desk stand 84.95 extra. Model TM- 
8WT amplifier is TM -8 kit wired ready to 
operate, net $11.95. 

WIDE RANGE 

AMP -KIT 
$29.95 

It's the newest thing 
in audio amplifiera. 
McGee's wide range, 
34 watt amplifier kit with inputs for crys- 

tal dynamic mikes and any crystal phono 
cartridge, as il as the new G.E. variable 
reluctance cartridge. Output transformer 
is wax 

t 
pregnated, weighs 6 lbs. Voice 

coil taps 4 -8 -15 -250 and 500 ohms. Push - 
pull 61.6 output tubes. Separate electronic 
base and treble boost. Inverse feedback. 
Input tube filament is DC heated to reduce 
hum level to nil. Frequency response from 
20 to 20,000 cps. Easy to follow diagram 
and photos for easy assembly of this kit. 
Ready punched chassis. Every part fur- 
nished, including tubes: 2 -6L6, 5V4, 3- 
I2AX7. Shipping weight 25 lbs. Stock 
No. XX -34. net $29.95. 

T.Y. BOOSTER -REGENCY- $11.61 ANCHOR -$22.05 
Regency DB -213 low and high band television booster. Dual 
6J6 tubes with iron core push pull RF amplification. For 
either 73 of 300 ohm inputs. With booster off. Ant. is 
connected direct to receiver. Weight 3 lbs. Net $17.61 
Anchor Model ARC -101 -50. Ever popular low and high band 
TV booster. Carefully engineered and finely constructed. 
Ship. weight, 6 lbs. Net $22.05 

RT -44LL 
NET 

$675 $644 

RT -4OLL 
NET 

TELEVISION ANTENNAS -ON SALE 
Television Antennas. Best prices. Top quality. It's 
McGee for T.V. Conical Model RT -44LL. as pictured with 
8 foot mast, bracket and foot mount. Dealers net $6.75. 
Conical element for stacking, on the above antenna. 
Same as above antenna but less mast. Net. . .$4.68 
Stacking Jumper bare ..................90e per pair 

with folded dipole with reflector as pictured. ith 
8 foot mast, bracket and foot. This is the ever popular 
model for metropolitan reception. 
Stock No. RT -4OLL. Net $6.44 
Low band folded dipole with reflector. S foot mast, 
bracket and foot mount. 

Low band folded di pole element with reflector for stack- 
g, on the above antenna. 

$3.49 Stock Ne. NT-52. Net 
Stacking jumper bars.......... ................. 90e per pair 
300 ohm twin lead transmission line, top quality. 100 
foot roll $1.49. 1000 feet for. $13.00 

Federal 300 0km shielded twin transmission line K -111. 100 feet for $11.25. 
1000 feet for $105.00 

TELEPHONE VICTOR 9045. Write for Flyer 
1422 GRAND AVE., KANSAS CITY, MISSOURI McGEE RADIO COMPANY 

December, 1949 

PRICES F.0.8. K.C. Send 231/4 Deposit 
with order. 8a1. Sent C.O.D. With 
parcel post orders include postage. 
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TV 7itoaev .Saivid! 
TV ANTENNAS 

A STACKED CONICAL TV ARRAY 
High gain, all band, TV array at amazingly 
low cost. Direct coupling to 72, 150 or 300 
ohm line with minimum loss. All durai con- 
struction. 10 foot mast included. s» 95 
Shpg wt: 16 lbs. Cat. No. Q852 

B HI -LO DIPOLE AND REFLECTOR 
An ALL -BAND TV antenna that's easy to in- 
stall, trouble -free and highly efficient. Cor- 
rosion resistant. 8 foot steel mast. Adjustable 
mounting base and bracket. All elements se- 
curely locked. Dipole and reflectors of hard 
aluminum to prevent twisting and turning. 
Separate orientation for each bay. $ 5 97 
Shpg wt: 13 lbs. Cat. No. Q802 

TUBES 
1B3GT, $1.40 
6AG5... 1.00 
6AL5... .79 
6AU6... .79 
6ßA6... .75 

Can't mention name; top 
brand, fully guaranteed! 

6BG6G. $2.10 
6J6 1.10 
6SN7GT .79 
6K6GT. .65 
5Ú4G .65 

6AK5... $0.99 
12SN7GT .79 
6AG7... 1.40 
6V6GT. 1.10 
6SH7... .55 

:: Packed in manufacturer's or white boxes :: 

f hm lde Federal Kill 900 o 
iTanamíasíon 

shie 
line 

d 

All the advantages of 300 ohm twin -lead and 
coaxial cable combined. Minimize 11? ghosts and noise. 100 ft, $9.90. Ft 

Fine quality, 20 guage twin -lead. 1000 
1 

1/,¡ 
ft, $11.25; 100 ft, $1.25; per foot 2 

Famous Manufacturer 
C 

All 110/120V, 60 cycle pri. Dull black case. 
Fig. A. 720VCT @ 160 ma; 6.3VCT @ 4A; 5V 
@ 3A. 7 lbs. Cat. No. Q203 $2.95 
Fig. A. 800VCT @ 200 ma; 6.3VCT @ 4A; 5V 
@ 4A. 9 lbs. Cat. No. Q204 $3.95 
Fig. B. 700VCT @ 100 ma; 6.3V @ 4A; SV @ 

3A. 6 lbs. Cat. No. Q233 $2.39 
Fig. C. 200 ma. choke. 4.5 hy. 100 ohms DC 
resistance. 3 lbs. Cat. No. Q206 $1.39 

TERMS: 20% deposit with order, balance C.O.D. 

RADIONIC 
EQUIPMENT CORPORATION 

Tribune Theater Entrance 
170Q Nassau Street New York 7. N.Y. 
WOrth 2 -0421 :: Open .lai'y 9 to 8 -Sat. 9 to 5 

IL TODAY 1 _ -- 1 

ENT 

Wt1O; 

gADioBIC 
EQ177PM 

7. Tl 1 

. 

Y. 

Dep't 
N 

Street, 
New 'Volt 

ur 
ßar . 

170l Nassau FREE copy oa 
your Sets, 

Please Catalog 
of d Accessories. ories. 

gain Tubes 
Parts. 

r1A ............ 
...,..E..... 

ADDSS 
.. ............................'ST 

CITY..................................... ................ 
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International Short -Wave 
(Continued from page 69) 

9.670, 0030 -0530 to Mid -Pacific (AFRS), 
and 0545 -0915 to Marianas -Philippines 
(AFRS) ; WNRX, 9.670, 1930 -2100 to 
East South America; KCBF, 9.700, 
0400 -0915 to Japan (AFRS) ; WOOW, 
9.700, 1500 -1730 to Europe; WLWS -2, 
9.700, 1900 -2200 to West South Ameri- 
ca; KNBX, 9.750, 0400 -0915 to East 
Asia. 

WLWS -1, 11.710, 1530 -1730 to Eu- 
rope; WLWR -1, 11.710, 1900 -2200 to 
West South America; KGEX, 11.730, 
0030 -0345 to Mid- Pacific (AFRS), and 
0400 -0915 to Philippines -East Indies; 
KCBR, 11.770, 1900 -2100 to South 
America; KRHK, 11.790, 0400 -0915 to 
East Asia; WRUS, 11.790, 1300 -1730 
to Europe; WRUL, 11.790, 1930 -2100 
to East South America; KWIX, 11.860, 
0330 -0915 to Japan (AFRS) ; WGEA, 
11.870, 1400 -1730 to Europe; Manila I, 
11.890, 0400 -1045 to Far East, and 
1745 -2000 to East Asia; WNRX, 11.890, 
1400 -1745 to Europe (AFRS) ; KWID, 
11.900, 0030 -0630 to South Pacific 
(AFRS). 

KNBI, 15.130, 1900 -2100 to South 
America; WRCA, 15.150, 1300 -1745 to 
Europe; KCBF, 15.150, 2015 -0330 to 
Alaska -Aleutians (AFRS); WRUA, 
15.210, 1030 -1330 to Europe; WBOS, 
15.210, 1400 -1745 to Europe (AFRS) ; 

WRCA, 15.210, 1930 -2100 to East South 
America; KNBX, 15.240, 1745 -1900 to 
Hawaii; KNBX, 15.250, 0030 -0330 to 
South Pacific (AFRS); WLWR -1, 
15.250, 1100 -1730 to Europe; Manila II, 
15.250, 1745 -2000 to East Asia; WCBN. 
15.270, 1115 -1730 to Europe, and 1830- 
2200 to South America; Munich I, 
15.280, 1100 -1200 to Europe -Middle 
East; WNRE, 15.285, 1230 -1730 to Eu- 
rope; Manila II, 15.330, 0400 -1045 to 
East Asia; WGEO, 15.330, 1100 -1730 
to Europe; WLWR -2, 15.330, 1900 -2200 
to West South America; WLWR -1, 
15.350, 0815 -0900 to West South Amer- 
ica; WRUL, 15.350, 1230 -1730 to Eu- 
rope; WRUA, 15.350, 2000 -2100 to Cen- 
tral America. 

WRUW, 17.750, 1030 -1500 to Europe; 
Manila III, 17.760, 0400 -1045 to East 
Asia; KWID, 17.760, 1900 -2100 to South 
America; WGEX, 17.765, 1100 -1745 to 
Europe; KCBF, 17.770, 1745 -1900 to 
Philippines -East Indies; WNBI, 17.780, 
1115 -1730 to Europe, and 1830 -2100 to 
South America; KRHO, 17.800, 1745- 
1900 to East Asia; WLWK, 17.800, 
2000 -2100 to West South America; 
WLWS -1, 17.830, 0815 -0900 to West 
South America; WCBX, 17.830, 1100- 
1730 to Europe. 

KNBA, 21.460, 1900 -2100 to South 
America; WOOW, 21.500, 1115 -1430 to 
Europe; WABC, 21.570, 1030 -1645 to 
Europe, and 1830 -2100 to South Ameri- 
ca; WGEA, 21.590, 1100 -1330 to Eu- 
rope; WLWS -1, 21.650, 1100 -1500 to 
Europe; WLWL -1, 21.690, 1100 -1730 to 
Europe; WNRX, 21.730, 1115 -1330 to 
Europe, and WCBA, 21.740, 1745 -1900 
to East Asia. 

In addition, transmitters are in op- 
eration at 0915 -0945 and 2215 -2245 in 

Russian. Due to jamming of these 
programs, the frequencies used are 
subject to change. KRHK and KRHO 
are at Honolulu; other stations listed 
by call letters are within the Conti- 
nental United States. 

(Other facilities of the "Voice of 
America" include medium -wave relays 
or rebroadcasts through arrangements 
with domestic networks or stations in 
France, Italy, China, Korea, Germany, 
Austria, Greece, Argentina, Bolivia, 
Brazil, Chile, Columbia, Cuba, Ecua- 
dor, Guatemala, Nicaragua, Peru, Uru- 
guay, and El Salvador.) 

Program hours are 28 hours daily - 
including 161 /2 hours to Europe; one - 
half hour to the Near East; 3% hours 
to Latin America, and 61/2 hours to 
the Far East. (Not included are relay 
base rebroadcasts amounting to 28 pro- 
gram hours daily; e.g., original and 
rebroadcast Russian programs are 
beamed to the U.S.S.R. around the 
clock in an effort to pierce intensive 
Soviet jamming.) 

Program content consists of news, 
31 per -cent; analysis and features, 56 
per -cent, and music, 13 per -cent. 

International broadcast stations in 
the United States are listed as follows : 

The Associated Broadcasters, Inc., 
San Francisco, Calif., KWID, 100kw., 
and KWIX, 50kw. (6.060, 9.570, 11.870, 
11.890, 11.900, 15,290, 17.760, 21.610). 
Columbia Broadcasting System, Inc., 
Brentwood, Long Island, New York, 
WCBN, WCBX, WABC, all 50kw. 
(6.060, 6.120, 6.170, 9.650, 11.830, 15.270, 
17.830, 21.520, 21.570). Columbia Broad- 
casting System, Inc., Wayne, New Jer- 
sey, WOOC and WOOW, both 50kw. 
(6.120, 9.650, 9.700, 11.810, 15.130, 
17.830, 21.500). Columbia Broadcasting 
System, Inc., Delano, Calif., KCBA, 
50kw., KCBF, 50kw., and KCBR, 
200kw. (6.170, 9.670, 9.700, 9.750, 11.770, 
11.810, 15.130, 15.150, 15.330, 17.780, 
21.460). The Crosley Corporation, 
Beth any, Ohio, WLWL, WLWR, 
WLWS, all 200kw. (6.080, 9.550, 9.700, 
11.710, 11.810, 15.250, 15.350, 21.650, 
21.690). The Crosley Corporation, Ma- 
son, Ohio, WLWK, 50kw., and WLWO, 
75kw. (6.080, 9.590, 11.710, 11.790, 
15.250, 17.800, 21.650). General Electric 
Company, Schenectady, New York, 
WGEA, 50kw., WGEO, 100kw., and 
WGEX, 25kw. (6.190, 9.530, 9.550, 
11.770, 11.810, 15.330, 17.880, 21.500, 
21.590). General Electric Company, 
Belmont, California, KGEI, 50kw., and 
KGEX, 100kw. (6.190, 9.530, 9.550, 
9.670, 11.730, 11.790, 15.130, 15.210, 
15.330, 17.780, 17.880). National Broad- 
casting Co., Inc., Bound Brook, New 
Jersey, WNBI and WRCA, both 50kw. 
(6.100, 9.670, 11.870, 11.893, 15.150, 
17.780, 21.630). WNRA, WNRE, WNRI, 
WNRX, all 50kw. (6.100, 9.670, 11.830, 
11.870, 15.280, 18.160, 21.610, 21.730). 
National Broadcasting Co., Inc., Dixon, 
Calif., KNBA and KNBI, 50kw., and 
KNBX, 200kw. (6.060, 6.120, 9.650, 
9.700, 11.790, 11.890, 15.250, 15.330, 
17.780, 21.630). Westinghouse Radio 
Stations, Inc., Hull, Massachusetts, 
WBOS, 50kw. (6.140, 9.570, 11.870, 
15.210, 17.780, 21.540). World Wide 
Broadcasting Corp., Scituate, Massa - 
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6PSGT .96 12SL7GT.... .88 
6060/ÓT70 1.06 12SN7GT.... .80 
61)7 .80 í25Q7 .60 
6 7GT .72 12SQ7GT.... .60 
6R7 1.06 í25R7 .39 
6R7GT 1.06 12SR7GT.... .39 
6S7. 1.28 12X3 .98 
687G 1.28 12Z3. .88 
Ó580T 1.06 í4A7/1287... .88 
6SÁ7 .66 14ÁF7 /XXD. .88 
65Á70T ,66 14B6 .88 
65675. .88 1488 .88 
6SC7 .72 14C5 .88 IL .49 14C7 .88 
Ó5F5 .66 14E6 .72 

6SF5GT , 

11144143:11;773777 

.88 
6SF7 .88 

6SC7 . 1.06 
Ó5H7 .88 
Ó8J7 . 1.06 
6SJ7GT .6 14N 1.06 
SK7......... 66 1407 .88 
6SK7GT .66 14R7 .88 
6SL7GT .96 1457 1.06 
bSN7GT .88 14W7 1.06 
6807 .60 14X7. 1.06 
Ó5070T 60 19 1.28 
Ó5R7 .72 I9T8 1.58 
6SR7GT .72 22 1.28 
Ó5S7. .66 24A .88 

6ST7 .88 25A6 1.06 
Ó5V7 .88 25Á6G 1.05 
ÓT70 1.24 25AC5GT.... 1.16 
6825/605 72 25L6GT. .66 
OU6GT .72 2555 1.16 
6117G. .72 2525. .60 
6V6 /ÓV60... 1.28 25Z6GT .60 
6V6GT .80 26 .72 
ÓW70 .88 27 .60 
6X4 .60 28D7 .39 11 

MORE TUBES -LOWER PRICES! 
ALL 

BRAND 
NEW 

STANDARD BRAND ST 

Type Price 
1822 $ 4.95 í11P7 sÌ4,95 
1B23 9.50 12KP4.. .... 49.50 
1824. 4.95 12LP4 49.50 
1B25Á 4.95 15E. 1.50 
1B26 7.95 15R .98 
1B27 4.95 231)4 .49 
1B29 .89 24G .98 
1B32 4.95 35T 4.95 
IB38 49.50 45SPEC .49 
11140 4.95 53A 24.93 
1B59 12.95 75TL 3.95 
1B60 4.95 100TH 12.95 
1N21 1.00 í00T5 3.00 
1N23 1.00 101F 4.9i 
1P23 1.95 114A .69 
2API 3.95 1148 1.25 
2C4 1.18 120 5.95 
2C2I .98 í21A. 2.65 

203A 16.95 
C26A .28 205B 4.50 
2C34 .59 205F. 4.50 
2C40 3.95 211 .98 
2C43 9.50 215A. 3.00 
2C44. 1.75 218 49.50 
2C46. 7.50 221A 
2C5í.. 6.50 2319 1.49 
21)21 1.18 249C. 3.49 
2E22. 1,50 250R 7.95 
2E24 4.95 250TH 19.50 
2E25A 4.25 252A 4.95 
2E26 3.95 259A 4.95 
2E30 2.39 262A/ß 3.50 
2J215 12.95 274B 1.25 
2.126 8.95 275A 7.95 
2J27 14.95 282A/ß 9.95 
2J30 19.95 283A 10.95 
2231 19.95 286A 10.95 
2232. 24.95 290A 4.95 
2233 24.95 291A 4,95 
2236 75.00 294A 4.95 
2J37 24.95 300A 3.95 
2238 24.95 30IA. 6.95 
2349 24.95 304B 5.95 
2JB51 4.95 304TH 6.95 
2J548 24.95 304TL 1.49 
2K23 24.95 307A 4.95 
2K25 24.95 310A 7.95 
2K28. 24.95 315A 6.95 
2X2/879 .39 316A .69 ..... 
3AP1 4.95 327A... 4.95 
3B22 4.95 338A 4.93 
3B23 4.95 348A. 5.95 
3B24 1.98 350A /B 2.95 
3ß24W 2.95 354C /D 19.95 
3826 1.89 357ß. 49.50 
3B28 5.95 368AS 4.93 
3BPI 3.95 371A /B .89 
3C23. 4.95 374A 2.50 

3C24 393A 7.95 

3C30 
.69 

1.50 394A 7.50 
3C31 4.95 399A.. 2.50 

3CPI 3.00 400A 3.25 
3DPI -A. 3.95 401A 1.95 
3EPI 3.95 403A/ß 1.75 
3E29 4.95 417A 24.95 
3FP7 3.95 934A 7.95 
3GP1 4.95 446A/ß 3.95 
3JP7 7.95 450TH 24.95 ...... 
4 -65A 14.50 450TL 45.00 
4 -125A 27.50 464A 9.50 

4 -250A 37.50 527 12.95 
451 

0 
.98 

4.95 
531 
532A. 

24.50 
4.95 

4C35 19.95 631Pí 4.95 
4J26 110.00 700E /D 49.50 
5API 4.95 701A 4.95 
5AP4 4.95 7O3Á 4.95 
56Pí 2.95 705A 2.95 
5BP4 4.95 706ÁY. 49.50 
5C22. 49.50 706CY 18.95 
5CP1 3.95 706GY. 49. SU 
SCPIA 9.95 707A /B 24.95 
51)21 29.95 708A 7.95 
5FP7 3.95 710A 2.95 
SGPI 2.95 713A 1.65 
5HP4 9.95 714ÁY 6.95 
5J23 100.00 715A/B 9.95 
5329 100.00 7í5C 24.95 
5JP2 11.95 717A .99 
5LPI 11.95 720DY 34.95 
SMPI 4.95 721Á/B 4.35 
5NPI 1.98 723AB 7.95 
6AF6G 724A/B 4.95 
6C21 

.88 
24.95 725Á 9.95 

6F4 5.95 726Á/6/C.... 23.50 
624 4.95 72805 24.95 
7BPI 4.95 730Á 24.95 
7BP7 4.95 750TL 49.50 
7C23 75.00 800 2.25 
7C24 80.00 801A .98 
7C25 90.00 802 4.25 
7DP4 17.95 803 8.95 
9C23 
9GP7 

250.00 
15.00 805 15.95 

9.1Pí 7.95 807 1.25 
9LP7 15.00 08 1.89 
9NPI 7.95 809 2.93 
í0Y .69 810 7.95 
10SPEC. .69 811 2.45 
106P4 24.50 812 2.95 
10CP4 29.50 812H 6.90 
12DP7 14.95 813 8.95 
12DPS 14.95 814 3.95 
12FP7 14.95 815 2.95 
12GP7.. 14.95 816 lin 

Type Price 
69 

829A/B 
5 

7.95 
4.95 829B/3E29 4.9 

5 
83ÓB 5,25 
832/A 4.95 
833A 34.50 
834 5.95 
836 1.15 
837 2.50 
838.. 3.95 
841 .69 
843 .69 
845/W 4.95 
849A/H 69.50 
850 22.50 
851 75.00 
860 3.00 
861 49.95 
864 .69 
865 2.98 
866A .99 
866JR 1.19 
872A 2.95 
874 2.49 
876 2.50 
878 2.49 
884 1.49 
885 .98 
889R 140.00 
891 110.00 
892 115.00 
902P1 7.95 
905 11.95 
907 11.95 
913 4.95 
917 1.50 
918 1.50 
922 1.00 
923 .98 
925 1.40 
930 1.00 
931A 4.95 
949A 69.50 
950 .98 9 
954 
955 .75 
956 .75 
957 .75 
958A .75 
959 2.95 9 
966A .99 
972A 2.95 
975A 14.95 
991 .7 S 

1613 75 
1614 1.75 
1616 1.39 
1619 .75 
1620 4.95 
1621 .98 
1622 1.75 
1624 1.75 
1625 .49 
1626 

28 4.95 1 
1629 .69 
1631 1.50 
1633 .89 
1 634 .79 
1636 5.95 
1638 .98 
1641 .79 
1642 .98 
1644 1.49 
1645 1.98 
1649 1.25 
1665 1.19 
1851 1.25 
1852 1.06 
1853 1.06 
1960 .95 
2050 1.19 
2051 .98 
5514 4.95 
5516 5.95 
5562 10.00 
7 193 .39 
8005 4.95 
8011 2.95 
8012A 4.95 
8013A 2.95 
8014A 24.95 
80 16 1.49 
8020 3.95 
8025A 7.95 
8026 12.95 
BR 2.50 
BH 4.95 
CIA 4.95 

C5B 12.95 
C6A 9.95 
C6J 12.95 
CK1005 .35 
CKI006 .69 
CKI090 4.95 
EF50 .79 
EL1C 4.95 
EL3C 4.95 
F1235 12.95 
F1285 79.50 
F660 150.00 8FG17 3.25 
FG27A 9.95 
FG32 5.95 
FG33 8.95 
FG81A 6.95 

'rype Price 
FG95 $ 9.95 
FG105 19.95 
F01725 32.50 
FG235 59.50 
FG238B 160.00 
GL146 11.00 
GL473 65.00 
0L502Á 1.98 
GL530 49.50 
GL559 5.35 
GL673 11.50 
GL697 150.00 
HF100 3.95 
HF200 17.95 
HF210 17.95 
HF300 17.50 
HK254 19.95 
HV18 12.95 
HY615. 1.25 
HYE1148 .48 
KÚ23. 15.00 
K82610 9.95 
ML101 150.00 
MX408U .49 
P.123. 1.35 
R100 3.75 
R200 7.95 
Rí130 12.95 
RK2OA 7.50 
REL36. .98 
RK22. 4.95 
RK23. 4.95 
RK3I . 2.50 
RK33 .98 
RK34. .59 
RK39 1.75 
RK51 3.95 
RK52. 4.50 
RK59 5.95 
RK60 .79 
RK62. 1.98 
RK63. 12.95 
RK65. 24.95 
RK72. 1.95 
RK73. 3.95 
RX21 3.95 
RX120 10.00 
T20 1.50 
T21 1.75 
T55. 3.95 
T200 10.95 
TZ20 1.50 
TZ40 2.95 
UHSO. 5.95 
82X200 .75 
V70D 6.95 
VR75 .98 
VR78. .75 
VR90 .75 
VR91 1.49 
VR105. .98 
VRI50 .75 
VTI27A 3.00 
VUlll 1.19 
WL460 14.95 
WL468 14.95 
WL532A 4.95 
WLS62. 150.00 
WL616 105.00 
Z225 1.95 
Zß120 6.95 
Zß3200 150.00 
ZP477/12DP8 14.93 
OÁ2 1.69 
OA3 /VR75 .98 
OA4G 1.06 
Oß2 2.05 
OB3/VR90 .75 
0C3/VR105 .98 
OD3/VR150 .75 
0Y4 .88 
024 ,88 
OZ4G. .88 
OIA .50 
íA3. .72 
IÁ4 1.28 
1Á4P 1.56 
1Á50T .72 
lÁ6 1.28 
IA7GT .80 
í630T 1.49 
íB4. 1.56 
íB5 /255 1.28 
í670T 1.06 
IC5GT .88 
IC6 1.28 
íC70 1.28 
IDSGP 1.55 
ID7G. 1.28 
ID8GT 1.56 
IESGT 1.38 
IE7G 1.56 
íF4. 1.06 
IF5G 1.06 
íF6. 1.56 
íF70 1.56 
IG4GT 1.06 
1G6GT 1.06 
IH4G .88 
IH5GT .66 
IH6G 1.28 
1H6GT 1.28 
1J6GT 1.28 
- 

ILA6 
1..i. 

6 
1Lß4 1.06 
í1.C5 1.06 

Type 
1LC6 
ILD5 
ILEI 
ILG5 
ILH4 
ILN5 
1N5GT 
IP5GT 
1 SGT 
1R4 
IRS 
1S4. 
1S5. 
1T4 
1T5GT 
1U4 
1U5 
1V 
2A3 
2A5 
2A6 
2A7 
2B7 
2V3G 
2X2A 
3A4 
3A5 
3Á80T 
3B7 
3D6 
3LF4 
304 
3Q8GT 
3S4. 
3V4 
5524 
SR4GY 
5T4 
5Ú4G 
5V4G 
5W4 
5W4GT 
5X4G 
SY3GT 
5Y4G. 
5Z3 
5Z4 
6A3 
6A6 
6A7 
6A8. 
6Á80T 
6ABS 
6Á67/I853 
6ACSGT 
6ÁC7/3852 
6Á07G 
6ÁF6 
6ÁG5 
6ÁG7 
6ÁH6 
6ÁJ5 
6ÁK5 
6ÁK6 
6ÁL5 
6ALIGT 
6ÁQ5 
6ÁQ6 
6A 
OARS 
6Á57G 
6ÁT6 
6ÁU6 
6ÁV6 
6ß4G 
665 
6ß6G. 
667.. 
6B8 
Ó65G 
6ßA6 
bRR.6 
6ßF6... 
Ó606G 
6ßH6 
6ßJ6... 
ÓC4 
ÓC5 
6C5GT 
6C6 
6C7 
6C8G 
606 
6D8G. 
ÓE5. 
ÓF5. 
6F5GT 
6F6 
6F6GT 
6F7 
6F8G 
606G 
ÓH6 
6H6GT 
625 
bJSGT, 
6J6 
627 
6J7GT 
Ó.18G 
6K5GT 
6K6GT vn 

6K8 
6K8GT 
6L5G 

/ÓN5 

7GT 

Price 
$1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
.80 

1.06 
1.06 
1.06 
.80 
.96 
.72 
.80 

1.06 
.80 
.72 
.88 

1.28 
.88 

11.....0(16: 

1.06 
.06 
.88 

1.98 
1.25 
.39 

1.49 
í.9ö 
.36 
.36 

1.28 
.88 
96 
80 
.80 
.62 

1.15 
1.28 
,60 
,96 

1.06 
.66 
.72 
.42 
.60 
.72 

1.06 
1.28 
1.06 
.80 
.80 
,80 
.88 

1.06 
1.16 
1.16 
1.25 
1.28 
1.06 
1.28 
1.56 
.99 

1.56 
96 

.80 
1.06 
.80 
,72 
.88 
.66 

4.95 
.60 

.80 

.60 
1.28 
1.56 
.88 

1.28 
1.28 
1.28 
.80 
.72 
.66 

1.92 
.80 
.80 
.39 
.66 
.66 
.80 

1.28 
1.28 
.66 

1.28 
.85 
.66 
.66 
.80 
.66 

1.06 
1.28 
1.06 

.60 

.60 

.54 

.54 
1.16 
.80 
.80 

1.28 
.96 
.60 
66 

.96 

.96 
1.06 

MINIMUM ORDER $5 
QUANTITY PRICES ON REQUEST 

All tube types In stock now -subject to prior 
sale. Prices subject to change without notice. 
20% DEPOSIT WITH ORDERS, UNLESS RATED. 

All Prices F.O.B. N.Y.C. 

December, 1949 

Type Price Type 

138r.'881 
6L6. $1.42 2SF7 
6L6G 1.16 12SF7GT.... 
6L60Á 1.16 í25G7 .72 
6L7 .96 í25H7 .39 
6L7G 1.16 í25J7 .66 
6N6G 1.56 í25.170T..... .66 
6N7 .96 12SK7 .66 
6N7GT .96 12SK7GT.... .66 

6XSGT .60 30 .39 
ÓY60 .96 31 .39 
Ó57G .88 32 1.28 
ÓZ70 1.28 32L7GT 1.28 
ÓZ550 .88 33 .39 
7A4 /XXL.... 72 34 .38 
7A5 .72 35/51 .80 
7A6 .72 35A5 .72 
7A7 .72 35B5..... .80 
7Aß .72 35L6GT .66 
7ÁD7 1.06 35W4 .46 
7ÁF7 .72 3554 .72 
7ÁG7 .88 3523 .72 
7ÁH7 .88 35Z4GT ,60 
764. .72 3SZ5GT ,50 7;7;7141.63G1 

65 .72 36 .34 
766 .72 .3'i 
767 .72 ,39 
7ßS.. .72 .39 

7C4/1203Á 

37779222 

9 

4339;1/44 

.66 

7C5 .72 42 .66 

7CÓ .72 43 .66 

7C7. .72 45 .66 
7E5 /1201..... 1.66 4523. .60 
7E6 .72 45Z5GT .72 
7E7 .88 46 1.06 

7F7 .88 47 .96 

7F8 1.06 49 .88 
707/1232... 1.06 50 1.56 
7H7 .80 50ÁS .88 
727 1. 5089 .66 

7K7 1. 5005 .66 
7L7. .8:72288 SOL6GT .66 
7N7 ,8 505Ó0T .72 
7Q7 53 1.06 
7R7 .88 56 .72 
7S7 1.06 57 .80 

7V7. 1.06 58 .SO 
7W7. 1.06 59 1.06 
7X7 /XXFM.. 1.06 7OL7GT 1.56 
754 ,72 7íA .80 
724 .72 75 .66 
10 .69 76 .66 
OA .60 77 .66 

12A6 .39 78 .66 

12Á60T .29 79 .88 
12A7 1.28 80 .46 
12Á80T 

.88 
81 

1.56 12AH7GT.... 
12ÁL5 .80 83 1.06 
12AT6 .60 85V., 1.28 
12ÁT7 1.16 84/6Z4 .72 
12AÚ6 .80 85 .88 
12ÁU7 .96 89 .72 
12ßA6 .72 89Y .39 
12ßE6 .72 II7L7GT..... 1.56 
12C8 .69 117M7GT.... 1.55 
12F5GT .72 II7N7GT.... 1.56 
í2H6 .39 117P7GT..... 1.56 
í2.150T .39 11723 .69 
1237G .80 117Z4GT..... 1.16 
1227GT. .80 117Z6GT..... .96 
12K7GT .66 FM- 1000..... 1.23 
12K8 .68 82X120. 1.38 
12KSGT .96 12X200. 1.28 
12070T .72 9001 .89 

.66 9002 .3) 

.66 9003 .6) 
í25C7 .72 9004 .4) 
125F5 .80 9005 .98 
12SFSGT.... .80 9006 .49 
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pr chusetts, WRUA, WRUL, WRUS, all 
50kw., WRUW, 20kw., and WRUX, 
10kw. (6.040, 9.570, 9.700, 11.730, 11.790, 
15.130, 15.290, 15.350, 17.750, 21.460, 
25.600). 

Our best wishes go to the "Voice of 
America" and all its personnel. 

* * * 

Club Notes 
ENGLAND -Eric Good, Chief, Swed- 

ish DX Fan Club, 5, Aldred Street, 
Worksop, Notts., England, informs 
me that the club some weeks ago had 
202 members in 13 countries; member- 
ship is free but an IRC for return post- 
age should accompany application. 
This club will sponsor a special DX 
broadcast on December 13 from Radio 
Saigon, French Indo- China; exact time 
was not known when this was com- 
piled, but details will be announced 
prior to the broadcast and will be 
given over Radio Sweden and possibly 
over Radio Australia also- during the 
weekly DX broadcast periods. 

In the SWBC division of the contest 
just concluded by the International 
Short Wave Club, London, first place 
went to Glenn Richard, Sheboygan, 
Wisconsin, USA; in the amateur radio 
phone division, first place was awarded 
to T. E. Port, East Barnet, Herts., Eng- 
land. 

* * * 

This Month's Schedules 
(NOTE: Some stations will have 

gone on Winter Time schedules be- 
tween the time this was compiled and 
when you read it; in some cases, there- 

fore, you may find current schedules 
are one hour later than listed herein. 
-KRB) 

ALBANIA- GDX -aren, Sweden, re- 
ports Radio Scutari on 8.220 from 1400 
with music. 

ANDORRA -Radio Andorra, 5.976, 
heard best in New York around 1700- 
1800, fair signal; after 1800 has bad 
QRM. (Bellington, N. Y.) 

ANGLO- EGYPTIAN SUDAN -Ra- 
dio Omdurman, 9.747, has improved 
signal in the U. S. during daily all - 
Arabic beam 2315 -2345. (Bellington, 
N. Y., others) 

ANGOLA- CR6RL, 9.470V, usually 
has good signal from 1530 to 1600 
which is normal sign -off; one day was 
on to 1825 with strong signal. (Belling- 
ton, N. Y.) Radio Diamang, 8.24, con- 
tinues to come in well in' South Africa 
1330 -1430. (Ridgeway) 

AZORES- CS9MB, 11.090, Ponta 
Delgada, heard in Chicago 1400 -1500; 
all- Portuguese; news in Portuguese 
1430; opens and closes with series of 
two -toned chimes. Measured 11.089.12. 
(Grove, Ill.) 

BECHUANALAND -Mafeking sent 
this data- Schedule is daily (except 
Sunday) 0600 -0700, 1200 -1430, and Sun- 
day only 1300 -1430; power 300 watts; 
frequency is 5.900; station is owned by 
the Bechuanaland Protectorate Gov- 
ernment; musical programs are spon- 
sored by SABC; the transmission 1200- 
1430 is heard well in South Africa; 
callsign is ZNB. (Ridgeway) 

BRAZIL- PRL -8, 11.72, Rio de Ja- 

neiro, appeared recently to have 
changed its "Hello, America" program 
(Monday through Friday) to 2245 -2300, 
but a report received at press time in- 
dicated it has either moved or discon- 
tinued the program. 

ZYS -8, 4.805, Manaos, signs on 0500. 
(Cushen, N. Z.) First program is news 
in Portuguese. 

BULGARIA -Radio Sofia, 7.671, has 
English broadcasts 1520 -1530, 1645- 
1700. (Nordh, Sweden) Recently veri- 
fied with card printed in English, evi- 
dently made up for English- speaking 
listeners. (Ferguson, N. C.) Has im- 
proved signal from opening around 
2300. (Bellington, N. Y.) 

CANARY ISLANDS- EA8AB, 7.520, 
Tenerife, heard 1630 -1700 sign -off; an- 
nounces sign -on for 0830; at closedown 
announcer says, "Viva Franco!" (Mc- 
Pheeters, N. Y.) 

CEYLON -Radio Ceylon, 21.470, Co- 
lombo, heard in Australia 0500 with 
news, then music. (Sanderson) 

CHINA -At the time this was com- 
piled, a station on approximately 
11.725 was being heard widely in the 
U. S. (by Balbi, Dilg in Calif.; Stark 
in Texas; Ferguson in N. C., and by 
myself in W. Va.), mornings, good sig- 
nal with some QRM from U. S. station 
on 11.730. Has been heard signing off 
at 1000 on some days, and on others 
appears to run to around 1100. In the 
East it fades out around 0700 or a 
little later. Has been heard to an- 
nounce calls of BED3 (which is a m.w. 
outlet) and BED9. Operates in dual 

Improve TV Reception 
with a Drake 
HIGH PASS FILTER 
T V- 300 -50HP 
For 300 -Ohm 
Twin Lead Cable 

T V- 72 -50HP 
For Small 72.O1m 
Coaxial Cable 

Easily installed in the 
Antenna Lead -In at the TV Receiver, 
the Drake High Pass Filter improves TV 
reception by attenuating all signals from zero to 50 megacycles. Especially effective in suppressing interfer- 
ence entering the receiver..t the I. F. frequency from any of the following sources: 

$2.57 
net 

Add 250 for postage 
anywhere in the U. S. A. 

Diathermy and X -Ray Equipment 
R. F. Heating Equipment 
Shortwave Broadcast Stations 

Amateur Transmitters 
Electrical Appliances 
Static from Electrical Storms 

In many fringe area installations the Drake High Pass Filter greatly improves picture reception by reducing 
noise pickup (snow) by the antenna and lead -in at the I. F. frequency. 

Remote - 
Rear Seat 

Auto 
Speaker 
Kit 
Complete Kit includes: 5 -inch PM Speaker with heavy 
pot Grille Cloth and Wire Mesh Support Attractive 
Metal Escutcheon with Gray Hammertone finish Instruc- 
tions for Installation. Small size permits installation in 
practically any make of cor. Kit No. D -62K 
sensationally low priced at only $ 2.97 net 

No. 2204 3 -Way switch for selecting front speaker, remote 
speaker or both 306 
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KE0 
Ins. 

120 Watt 
Modulation Transformer 
As used in the Army BC -191 
and BC -375 Transmitters. 
Designed for Class B modu- 
lating a single 211 with push - 
pull 211's - 9000 ohm plato. 
to -plate impedance into a 
7000 ohm load. With this 
transformer you can build 
yourself a good economical 
modulator for an 804, 814 or 
similar final. Net wt. 5 lb. 

Stock No. D -371K 
Brand New only . ,$1.49 ea. 

STANDARD RADIO 8 ELECTRONIC PRODUCTS 

135 E. Second St. DAYTON 2. OHIO. 
- 

Tel FUlton 2174 

Popular Amateur Tubes 

HK -24G $ .49 717A $ .98 
RK -60 .69 804 6.95 
VR -150 .69 814 3.95 

GL -446A UHF Triode Lighthouse Tube 
good up to 500 Mc. Similar to 2C40 740 ea 

Klystrons 

417A _ 10CM- $9.80 723A/B_ 304 -$ 8.95 
417B_ 10CM _ 9.80 726A _ 10CM _ 4.75 

Spare Tube Kit for SCR -274N and ARC -5 
TRANSMITTERS, contains 2 - 1625 and 
one each 1626 and 1629, per kit $1.29 

Spare Tube Kit for the SCR -274N and 
ARC -5 RECEIVERS, contains one each 
12SK7, 125F7, 12SR7, 12K8, and 12A6 

Regular net value $6.69 

Your cost per kit only $1.98 

All Tubes are Brand Neu, in the original 
factory, carton and guaranteed. 

BC- 1206 -C Setchell -Carlson Model 524 Aircraft 
Beacon Receiver with tubes. Ship. wt. 47 lb. $7.95 

BC -645 Transmitter -Receiver Unit complete with 
shock mount, dynamotor, 13 plugs and 2 antennas. 
Shpg. wt. 47 lb $ 19.95 

C -787 24 -volt 4115 amp Transformer with 20 -volt tap. 
Pri. 110V 60 cy. Dim: 3 -1/8' x 334' x 3'/4" high. 
Net wt. 414 lb. Just 120 of this popular transformer 
left in stock $2.49 

C -561 3-conductor Outdoor Telephone and Intercom 
Cable. Same as previously advertised. Only 135 
rolls left in stock. Shipping wt. 20 lb. 

525-foot rolls. Per roll $4.95 

Terms -Cash with order or20% deposit, balance C.O.D. 
Minimum order $2.00. 

All prices are net, F. O. B. Dayton, O. 
Include sufficient postage - excess promptly refunded. 

RADIO & TELEVISION NEWS 
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with BED9 on 7.215; location is Tai- 
wan, Formosa; no English noted ex- 
cept an English lesson at 0545 on Wed- 
nesdays (according to Stark). If not 
found on approximately 11.725, try ap- 
proximately 11.680 which seems to be 
an alternate channel for the 25 -m. out- 
let. 

BCAF, Taiwan, Formosa, in verie- 
letter stated power is 3.5kw.; trans- 
mitter is a Wilcox obtained from U. S. 
war surplus; scheduled on 11.680 (8.990 
has been suspended) is 1700 -1800, 2155- 
0000, 0330 -0930; English- Chinese les- 
son at 0600 (this may be 0545 -0600 on 
Wednesday only). (Cushen, N. Z.) 
This may be the transmitter now be- 
ing heard in the U. S. on approximate- 
ly 11.725. 

At the time this was compiled, the 
Chinese outlet on 9.820 (listed Kwei- 
lin) was being heard with good level 
around 0900 on West Coast; appeared 
still in Nationalist control. (Dilg, 
Calif.) 

Chungking has returned to Winter 
Time schedules. The 11.913 outlet ap- 
pears to operate now around 0800 -1145, 
with news 0900, 1100. (Fried, Mich., Dilg 
and Balbi, Calif.) The 15.170 channel 
should have news 0700 now but at the 
time this was compiled I had been 
unable to hear the 19 -m. channel in 
several weeks. However, before Chung- 
king went to winter schedules, the 
15.17 outlet was being heard in Aus- 
tralia by Sanderson at 0430 with Eng- 
lish and Chinese news. 

Nanking, 9.73, and another Com- 
munist- controlled outlet on 9.74 (be- 
lieved Hankow) have been heard as 
late as 1130. (Balbi, Calif.) The Com- 
munist- controlled station on 7.500 re- 
cently has had improved signal morn- 
ings; carries English relay from 
Peiping 0830. (Dilg, Calif.) 

Nordh, Sweden, reports Nanking's 
BEAT, 11.832, heard with call, then 
Chinese news. 

COLOMBIA -HJCF, 6.240, Bogota, 
"La Voz de Bogota," heard recently 
2200 -2245 sign -off after playing "Yan- 
kee Doodle" and Colombian National 
Anthem. HJKJ, 6.160, Bogota, heard 
2200 -2300 sign -off; announces as "Ra- 
dio Cadena Nacional." (McPheeters, 
N. Y.) 

COSTA RICA -TIFC, 9.645, San 
Jose, noted with religious program in 
English 2345 -2400; stated would re- 
turn 1600; left air 0005; excellent 
level. (Bellington, N. Y.) Has Spanish 
and English programs daily 1600 -2400 
and appears to identify in English al- 
most every 15 minutes; QRA an- 
nounced Radio Station TIFC, P. O. 
Box 1307, San Jose, Costa Rica. (Lein - 
bach, N. Y.) Slogan is "Lighthouse of 
the Caribbean." Promises to send 
souvenir to those who write in. (Smith, 
Ala., Balbi, Calif.) 

CUBA -COCY, 11.74, Havana, when 
signing off 0100 has short announce- 
ment in English in which says purpose 
is "to provide entertainment and im- 
prove Cuban broadcasting." (McPhee - 
ters, N. Y.) 

CURACAO- PJC -2, 5.010, heard 
with music 2205. (Hankins, Pa.) 
December, 1949 

CZECHOSLOVAKIA- OLR4B, 
11.76, Prague, noted at good level 0120, 
signed off 0130. (Oskay, N. J., via 
NNRC) Heard in New York by Mc- 
Pheeters at 0100 -0120 recently with 
news in Spanish at dictation speed, fol- 
lowed by propaganda speech (in Span- 
ish) against Marshall Tito, and one 
entitled "Franco in the Service of U. S. 
Imperialism." 

DENMARK -OZF, 9.52, Copenhag- 
en, excellent daily, playing popular 
dance recordings in Danish, French, 
and English 1700 -1730 sign -off. (Boice, 
Conn.) This is portion of the daily 
Home Service relay on this channel 
at 1240 -1730. (Radio Sweden) Pro- 
gram for Far East over OZH, 15.165, is 
0500 -0600 on Tues., Thurs., Sat, only, 

news 0550; asks for reports. (Pearce, 
England) 

DOMINICAN REPUBLIC - HI1N, 
6.050, Ciudad Trujillo, noted with Eng- 
lish lesson 1800 -1818, powerful signal. 
(Lyttle, Ontario) This may not be a 
daily feature. 

EGYPT -SUX, 7.862, Cairo, noted 
1530 with usual Arabic program of 
music and news. (Sanderson, Aus- 
tralia) 

ENGLAND -BBC's North American 
Service is now listed GSI, 15.26, 0600- 
0800; GSG, 17.79, 0800 -0900; GST, 21.55, 
0915 -1215, 1300 -1545; GSF, 15.14, 1445- 
1800; GWH, 11.80, 1700 -2200; GRH, 
9.825, 1800 -2215, and especially for 
West Coast, GSF, 15.14, 1700 -1845, 
GWH, 11.80, 1800 -2100, and GSB, 9.51, 

Here's What Dealer- Service Men Are Saying About The 

RAYTHEON &#tded ELECTRONIC TECHNICIAN PLAN 

51° âa 
gYtyew9b,te . r. , °° 

a 

tel w 
.yon 

ae 

F?4let t1 
sot 

HERE'S WHAT THE PLAN IS: 
The dealer who displays this Certificate wipes out all doubt in his 

customers' minds as to the quality and dependability of his radio service 
work. He offers a 90 -day BONDED guarantee on his radio set repair 
work and replacement parts, backed by American Mutual Liability 
Insurance Co.'s assets of close to a hundred million dollars. YET. IT 
COSTS HIM NOTHING! 

Ninety per cent Of all Raytheon Bonded Dealers report that they are mak- 
ing it the feature of their own advertising programs. 

The Raytheon Tube Distributor in your area has this Bond for you - 
if you qualify. It doesn't cost you a cent, but at - -- 
one fell swoop it sweeps away mistrust - the 
biggest barrier io volume and profit. t 

Get in touch with your Raytheon Distributor.__ 
Ask him how to become a BONDED 
ELECTRONIC TECHNICIAN. 

RAYTHEON 
CATHODE RAY TUBES 

Television Picture Tubes of genuine 
Raytheon quality are now available 

all popular. types. For peak video 
performance, specify Raytheon Ra- 
dio and Television Tubes. 

RAYTHEON 
MANUFACTURING COMPANY 

Rodio Receiving Tube Division 
N> +tan, Mnn. 111.1, 

lis. Cei:r 
innt,, Ge. 

Radio Reeei,ine Tubes, Cathode Roy Tube,. 
Special Ru.RO.. Tub. 5. nb ., nietu.e Tub 

oticrowevo 
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NEW OFFERINGS THIS MONTH 
EE99 Telephone Repeater. For amplifier or telephony. 

,udio amplifiers In one neat case. adjustable gain. 
rni,,.ta 

hie equalization with 1000 ny. gain independ 
" setting. 

A Steal at ONLY $7.95 
COIL KIT: 125 all new cons! Contains IF tans, tun- 
ers. chokes. leas than 2c per unit. 

A real treasure Chest for $2.19 
JUST ARRIVED! 

DZ -2 Navy Airborne Receiver for Ultrasonics. Range 
and Broadcast Band. Superhet. tunes 15 kc. through 
1750 kc. Rewire the 6 v. tubes and apply standard 
reer. power supply $39.50 
Scott Hi -Fi Output Transformer. Essential) fiat 20- 
20,000 cy.. 25 w.. hermetically sealed. Impedance 
:11011 ohms psi.. two CT secondaries 000 and 00 (hms. 
thus providing 150 and 15 ohm secondaries also. 
NEW $1.119 
HERE'S YOUR 500 OHM OUTPUT TRANSFORMER! 

mndary 8 -10 ohms. tested at 10 watts: 3 DB at 
15 kc. essentially flat 40- 12.500 cycles. 
NEW! ONLY 51.49 

RG -8 U -NEW. Cut to order at $4.95 per 100 ft. 
R0 -7 U -NEW. Cot to order at $5.50 per 100 ft. 

CITIZEN'S BAND IS LEGAL! 90645 xmtr -Retr. 15 tube interrogator- receiver de- 
ed for airborne use. 480 to 490M(. With 

m 
oditi- 

catlon ;instructions furnished, set can he used for 
way communication. ication. ,ice or code. 

n 
rr followin bands, 

l -,Unite Ham: 450.480 mc. fixed and mobile: 400- 
- Citizens: 470.500 

c 
TV experimental. ' Rh all tubes. Inc. WE doorknob tube. Size 

_x334 - wt. 25 Ibn. 
BRAND NEW............. .. . ... .. ...... 514.50 Pg -101 -C Dynamotor for above. 12 or 24 v $2.83 
Extra Doorknob tubes. each 39e 

ATTENTION MARINE RADIOMEN!!! 
Dont screw around with surplus! Your time is worth 
too much! Let us do it for y 
(1) O.L. "MARINER" RECUR., specify 12 or 24 v 
DC. FIFO ONOFF. AVC -MVC. long Wave. Broadcast. 
Marine. Short Wave. A beautiful conversion of a dog- 

e good Navy surplus reeve.. entirey new front 
panel. vernier thc -nose resetting tuner, all controls front panel. F,lugs needed. ready to go..$49.30 
:21 Du 1 Mantel 

no 
Finder. specify 12 or 24 .. 

Converted for a ine band. still retains half of Broad - 
aut Band and all the lighthouse and beacon band. 

2 tube pre- amplifier. No 180° biguity. true bear- 
111g immediately. Goes ahead of G.l.. -Mariner- or 

other receiver grand New $31.50 :3) EC -223 TRANSMITTER. 15 watts. brand r 
With used 12 v. dynamotor PE -55. connecting cable. 
I marine freq. xtals and mike $89.50 A$ -7 Transmitter. Light. neat airborne radar Job 
w -ith two trombone antenna tuners on front panel. high voltage condensers. blower. two ISE and on 

e 
I5R tube. SPECIAL. ONLY $1.95 

13 volt carbon-pile voltage regulator! NEW 51.49 
3 DIGIT resettahle VeederHoot counter with pilot lamp assembly. wafer switch. nice case. New...79c 
Schmidt optical system for projection television. con- sisting of 12 in. mirror plus lens. Brand New $18.50 
Modulator C -458 used but cellent. with tubes and ,,,sc. no r rr,.i,,. clean and sweet. Only 51.9 

STROBOFLASN SPECIAL! 
New professional unit. Complete with high output 
Amgen lamp. 5700= K. I 2.,00 sec.. 25.000 flash 
life. neat ease. output cord to synch.. adj. relay 
10.35 milliseconds. 115 v. 80 cy. power input. 
You cant build the power supply alone for this price! Only $34.50 

FL.8 Filters, laziest Q5'er $1.79 
_ , volt mica condenser. 750 moil 9 

....sorted tube shields.. 49 
: ;garug BC condenser with removable S push- butt.,, 
a bi 49 

BARGAINS I I ! 

see Page 182 Nov. Radio News for descriptions and knockout peiCea on the following: 
Cathode Ray tubes. $OP1 $1.19 Also many other types. 

Command Set units. racks. mounts. 
The hottest 10 meter equipment in the land. 

RA -34 Rectifier ready to go on 115 or 230 v. 80 cy. to give you 1000 volts DC! 
Tuning units for EC -375 at only $1.95 

R07 /u coax, speakers. whip antennas 
Willard 2 -V wet cell. new. 20-2 95s 
Metallic mine detector SCR -625 at $39.50 
8 V. Dynamotor. 250 v. at 100 MA. Only...52.65 
Mobile vibmpack PE-237. 8 v.. 12 v.. or 24 v. In 
sut 

to give 
t ridiculously Clow 

v. 
rat 

MA and other output. 

Wanted! Your pare urp us quipmen an Dynamotor, risers.. xmtrs, test equipment. Send list stating condition and your rock bottom price. 
Remit with order. Calif. buyers add sales tax. 

G. L. ELECTRONICS 
1260 S. Alvarado St.. Los Angeles 6, Cal. 

SCHEMATICS-CONVERSIONS 
FOR SURPLUS GEAR 

PARTIAL LIST: 
NEW BC -433G Conversion $2.00 

R- 5 /ARN -7 Conversion $2.00 
ARC-4 schematic. parts, cabling $1.00 
Another 52.00 for 2 -meter At conversion with 
all specs. tune -up. color -coded wiring diagrams. 
BC.375-E original schematic. tuning units, 
complete parts list. values. characteristics. cir- 
eilil functions. plate and attt. currents. .$2.00 
BC-645 origittal and conversion 51.00 
ARC -5 schematics. all units $2.00 
SCR -522 -A. AM. and C schematics. parts Ii.ts 
with circuit functions. explanation of differ- 
ences. chart for stal selection $2.00 
Please remit with order. We pay Postage Send 
25e and stamped add ed enYelope for som- 
ynreludess i 

hairst explainiinnd 
ed 

e 
f or 

u sEC 
and 

A 
5m8y 

- 
NaVy nomenclature. 

R. E. 
GOODHEART 

96 

345t/7 N. PALM DRIVE 

BEVERLY HILLS, CALIF. 

2100 -2215; among important items are 
program preview 1615; Radio News- 
reel 1800 and 1900 (repeat); news 2000 
followed by Home News From Britain 
at 2010; news 2200 followed by From 
the Editorials. 

FRANCE -Worris, N. Y., sends 
along these complete schedules of 
Paris transmissions. Radiodiffusion 
Francaise is currently using 6.200, 
7.240, 7.280, 9.550, 9.560, 9.680, 11.700, 
11.845, 11.886, 15.240, 17.850, and 21.740. 
Schedules include 1900 -2030 on 9.560 
for the Antilles, Guiána, and St. Pierre 
and Miquelon Is. in French; 1915 -1930 
on 9.550 for Latin America in French; 
1830 -1845 on 9.550 and 11.700 for North 
America in French (not in effect when 
this was compiled; may be broadcast 
one hour later) ; 1845 -1900 on 9.550 and 
11.700 for North America in English 
(at the time this was compiled, this 
period was one hour later- 1945 -2000) ; 

2300 -2315 on 11.886 for Madagascar, 
Reunion, Commores Is., and the 
French Somali Coast in French; 0000- 
0015 on 9.550 and 6.200 for North Afri- 
ca in French (not Sunday); 0030 -0130 
on 9.550 for the Pacific (Tahiti, New 
Caledonia, New Hebrides, Marquesas 
Is., and Wallis and Fortuna Is.) in 
French; 0145 -0245 on 17.850 and 15.240 
for Equatorial Africa and the French 
West Coast in French; 0200 -0303 on 
6.200, Paris -International; 0615 -0630 
on 15.240 for the Middle East in Ara- 
bic; 0630 -0645 on 15.240 for Greece in 
Greek; 0700 -0715 on 15.240 for North 
Africa in Arabic; 0830 -1030 on 17.850 
for Indo -China in French and Anna - 
mese; 1045 -1100 on 21.740 for Brazza- 
ville in French (Tues., Wed., Fri., Sat. 

only); 1115 -1215 on 15.350 for Mada- 
gascar, Reunion, Commores Is., and 
the French Somali Coast in French; 
1115 -1200 on 9.560 for the Middle East 
in Arabic; 1200 -1230 on 11.845 for the 
Danube Balkans in French; 1215 -1230 
on 9.560 in Esperanto; 1230 -1245 on 
9.550 for Finland in Finnish; 1230 -1300 
on 7.280 for Czechoslovakia in Czech; 
1245 -1330 on 9.560 for Yugoslavia in 
Yugoslavian; 1300 -1330 on 7.280 for 
Roumania in Roumanian; 1330 -1345 on 
7.280 for Italy in Italian; 1330 -1400 on 
9.560 for Bulgaria in Bulgarian; 1330- 
1400 on 9.680 for North Africa in 
French; 1345 -1400 on 7.280 for Czecho- 
slovakia in Czech; 1400 -1430 on 11.845 
for the Middle East in French; 1400- 
1430 on 7.280 for Poland in Polish; 
1415 -1500 on 7.240 for North Africa 
in Arabic; 1430 -1500 on 7.280 for Hun- 
gary in Hungarian; 1500 -1530 on 7.280 
for Portugal in Portuguese; 1500 -1700 
on 6.200, Paris -International; 1445 -1515 
on 9.560 for Spain in Spanish; 1515- 
1645 on 11.845 and 15.240 for Equa- 
torial Africa and the French West 
Coast in French; 1830 -1835 on 9.550 for 
Latin America in Spanish. The North 
American daily service should have 
been lengthened by this time or will be 
early in the New Year. 

FRENCH CAMEROONS- Douala, 
approximately 9.160, heard daily now 
in Newfoundland 1430 -1530. (Peddle) 

FRENCH EQUATORIAL AFRICA 
-Radio Brazzaville announces that its 
Mailbag Program is now on Sunday 
instead of Saturday -on one of the 
news bulletins which are scheduled 
1045, 1345, 1745, 1900 (probably is 
heard around 1900). (Lyttle. Ontario) 

Examining the new revolutionary all -glass rectangular television bulb are Dr. 
Harvard B. Vincent, Director of Product Development, and Kenneth M. Henry, Vice 
President and Chief Engineer of American Structural Products Company. The new 
rectangular bulb will give television tube manufacturers an ideal all -glass bulb 
designed to receive one hundred per -cent of the transmitted television picture. The 
new bulb will also make possible smaller television set cabinets without reducing 
the size of the picture. Made automatically, it is no more costly than a corn - 
parably sized round bulb and is exactly designed to receive the shape of the 
transmitted picture. Production lines already have been established by Ameri- 
can Structural Products Company. a subsidiary of Owens -Illinois Glass Company. 
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BARGAIN BULLETIN 
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Now you can get the latest, lowest prices on practically 
4 anything you need in standard and surplus radio and 

TV equipment. Just drop us a card to get the Bargain 
Bulletin regularly. MONEY -BACK GUARANTEE on 
everything! You can depend on R & M to send you 
what you want ... when you want it! 

* * * * * * * * * * * * * * * * * * * * *** 
ORIGINAL LAZY Q FIVER 
BC -453 reduced from $16.95 to 
Limited Quantity $9.95 None to Dealers 
Proclaimed "best buy" by Hams from coast to 
coast- 190 -550 KC (Lazy Q Fiver). 

FOR PERFECT SINGLE SIGNAL RECEPTION 
Says JAN. OST (p. 40, Tech Topics): . "(BC -453A) 
will perk up that old broadband superhet of yours and 
make it cut through the ORM and pull out the desired 
signal like nothing you ever saw or heard." BC -455 is 
easily adapted to 10 to 20 meters. Then all you need 
is one BC -454 to cover 75 meters and you cover most 
of the Ham bands. Order yours today! 

BC -454, 75 Meters $6.95 
BC -455, 10 & 20 Meters $6.95 

Save your batteries with 
6 -VOLT DYNAMOTORS 
DUAL 
POWER 
SUPPLY 

$4.95 
each 

Both for 
$8.95 

Low: 300 v. at 24 watts; high: 600 v. 
at 48 watts. Shipping weight 7 lbs. 

n11 

160 METER BAND FOR PERFECT SIGNALS - Your chance to get away from crowded traffic( - 
160 -METER 
RECEIVER 
Hi- voltage power supply, 110 VAC, 60 cycle-operation 

War -surplus item disappearing fast 

Buy now or $i 41.95 never for just 

4 channels on 160 meters . . Select your day- and -nite fregs. by 
easy switching ; 150 mil, 300 VDC .01% regulated power supply ; 
two hi- voltage supplies, each 1350 VDC 2 mils ; converts in 45 
minutes. By presetting the 4 channels you're prepared to receive 
on the old favorite 160 meters. Moreover, you'll have a power 
supply from 200 to 325 VDC at 150 Ma, continuously variable, 
with extremely low ripple content, .01% voltage regulation elec- 
tronic controlled. Conversion is simple- consists of adding a pot 
for receiver gain control, a small audio output transformer and 
one half -watt resistor. Complete, simple instructions furnished 
with each set. Shipping wt. 33 lbs. 

Enjoy 
Music 
While 

You 
Drive 

TERRIFIC BUYS IN 

AUTO RADIOS 
Custom -built for Plymouth and Dodge, 1949's and 

1950's ; built -in speaker. 6 tubes, with one stage 
of RF. Super volume___ -_ 

Custom -built for Fords, 1949's and 1950's, as above 
$21.91 with separate speaker 

For any make auto or truck ; under -dash mount, 
$25,97 as above 

OUTSTANDING ENGINEERING MAKES THIS MODEL THE LEADER IN ITS FIELD 

ALLWAVE TELEVISION FM ANTENNA 
$13.25 VALUE, 
SPECIALLY 
PRICED AT $6.d49 

shipping & handling 
Full coverage of both TV and FM bands; 
reduces noise to a minimum ; designed to 
match all sets with the standard 300 ohm 
input. Easy to install- anyone can erect 
the antenna. All aluminum. 

TERMS: F. O. B. 

Under $10 -cash with order. 
Over $10 -25% deposit; balance C.O.D. R&M RADIO COMPANY 

2701 WILSON BLVD. DEPT. RN 12 ARLINGTON, VIRGINIA 

December, 1949 97 
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Jobbers: Write for Confidential 

Price Information 

NEW 

TELEK ITS 

10 -B $69.95 
7 -B $49.95 

Less Tubes 

Sparkling new Telekit 10 -B has 52 -inch screen. Brand 
new compact lay -out has video tube mounted on 
chassis. Big illustrated easy -to- follow instruction book 
guides you step by step through easy assembly. No 
special knowledge of television is required. All you 
need is a soldering iron, pliers, and screw driver. 
10-B kit can be used with 121/2, 15, 16 inch tubes. 
Telekit 10 -B, $69.95. 10 -B Telekit.cabinet $15.95 
and $24.50. Satisfactory Telekit performance guar- 
anteed by Factory Service Plan. 

Write for catalog listing 10 -B and 7 -B Telekits. 
New 7 -B Telekit for 7 -inch tube, $49.95. 7 -B cabi- 
net, $15.95 and $24.50. 

TELEKIT 

BOOSTER 

12.95 

This Telekit booster will bring in TV signals bright and 
clear in the fringe areas. Has a 20 times boost on 
all TV channels. NOT A KIT. Completely assembled. 
With tubes Works with Telekit or any TV receiver. 

13 

CHAN- 

NEL 

TUNER 

12.95 

This compact front end has a stage of RF for extra 
distance. Made to conform with Telekit or any TV 
set having a video I.F. of 25.75 Mc. Complete with 
tubes, pre -wired, pre -assembled. Only four con- 
nections to make. 

Write for catalog of Telekit antennas, boosters, 
television kits tuners, television parts and tubes. 

TELEXT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 NORTH BROAD STREET PHILADELPHIA 21, PA. 

98 

FRENCH INDO- CHINA -Radio Sai- 
gon, 11.78, noted 0530 -0600 in native 
but identified in French 0545. (Mc- 
Pheeters, N. Y.) Has been heard here 
in West Virginia as late as 1000, weak; 
should have English around 0830 -0930. 

The 6.165 channel heard with French 
news 0930, considerable QRM. (Trei- 
bel, Washington State, via URDXC) 

FRENCH MOROCCO -Radio Maroc, 
Rabat, says it is operating on 6.006 
with 2.5kw.; scheduled daily 0145 -0330, 
0600 -0930, 1300 -1830 in French, Arabic, 
Spanish. (Radio Sweden) 

GERMANY -Leipzig, approximately 
9.729, recently was fair signal in Calif., 
clear of Nanking's 9.732, around 1000. 
(Dilg) Heard in New York as late as 
1900. (Schild) In East has bad QRM 
from around 1700. 

The new 100kw. Berlin -RIAS trans- 
mitter is on m.w., not on s.w. 

GOLD COAST -According to a Leo- 
poldville, Belgian Congo, DX broad- 
cast, Accra is scheduled on 9.640, 5kw., 
0430 -0530, and the 4.915, 1.8kw., outlet 
is scheduled 0928 -1155; may be in par- 
allel; reports requested to Senior Pro- 
grams Officer, Box 745, Accra, Gold 
Coast. The information was received 
by Leopoldville direct from the sta- 
tion. (Grove, Ill.) The 9.640 outlet 
is listed 5kw. and as "inactive." Does 
anyone hear this one, and at what 
time? 

GREECE -An airmail verification 
from the Radio Broadcasting Station 
of the Greek Army, Central Greece, 
Larissa, states the station operates 
with 500 watts for troop entertain- 
ment; frequency is 6.745 and schedule 
is 2330 -0130, 0430 -0730, 1200 -1600; for- 
merly was Army Corp outlet; has dis- 
continued news in English 1530 due to 
technical reasons -but was to resume 
it shortly, probably by now. (Cushen, 
N. Z.) 

Radio Athens, 9.60, heard opening 
0000 with strong signal; no English 
noted; the 15.345 channel heard 1030 
with Greek at dictation speed. (Fargo, 
Ga.) This outlet heard in West Vir- 
ginia 1045 with news. 

HONG KONG -ZBW3, 9.525, heard 
in Calif. 0815 -0915; 0815 -0830 has news 
or music; 0830 -0915 popular recorded 
music; station breaks given every 15 
minutes, "This is Radio Hong Kong ' 
weak signal. (McPhadden) 

HUNGARY -Budapest, 6.247, heard 
in Australia 1545 with news from Prav- 
da on Poland and Czechoslovakia, then 
music. (Sanderson) 

The station wrote Patrick, England 
-"Our former short -wave station was 
destroyed by Nazis and its equipment 
pillaged. Building and transmitters 
are located at Diasd near Budapest for 
the construction of a new 100kw. sta- 
tion to be put into operation on April 
15, 1950." By now was to have in- 
creased power to 2kw. on 6.247, 9.820, 
with a daily schedule of 0800 -1740. 

INDIA -AIR, 11.710, is good level in 
New York around 1430 -1500, in Eng- 
lish. (McPheeters) 

Current schedules received via air- 
mail are: 

DELHI -VUD2, 10kw., 7.290, 2130- 

2330; 9.630, 0200-0400; 7.290, 0630-0800; 
4.960, 0815 -1230. VUD3, 5kw., 15.290, 
2030 -2145; 9.680, 2200 -2230; 15.290, 
0200 -0240; 17.760, 0300 -0400; 17.830, 
0730 -0750; 15.290, 0830 -1100; 9.590, 
1130 -1230. VUD4, 10kw., 11.850, 2030- 
2230, 0200 -0400, 0730 -0750, 0830 -1100, 
1130 -1230. VUD5, 100kw., 15.190, 2030- 
2200; 15.160, 2300 -2330; 21.510, 0230- 
0330,0600 -0815; 17.840,0830-0915,1000 - 
1040; 15.170, 1100 -1230; 11.710, 1400- 
1500; 17.840, 1930 -2015. VUD7, 100kw., 
11.790, 2030 -2115, 2130 -2200; 9.565, 
2215 -2310; 17.830, 0230 -0330; 15.160, 
0430 -0530, 0615 -0730; 9.590, 0745 -1045; 
11.790, 1110 -1330; 9.620, 1400 -1500; 
11.850, 1845 -1900, 1945 -2000. VUD8, 
7.5kw., 11.870, 2030 -2115; 7.275, 2130- 
2215;11.830,0220- 0250;0310- 0320,0340- 
0350, 0700 -0750, 0830 -0915 ; 7.275, 0945- 
1100, 1110 -1330. VUD9, 7.5kw., 9.680, 
2030 -2115; 9.660, 2145 -2230; 15.350, 
0220 -0250; 9.680, 0310 -0320, 0340 -0350, 
0700 -0750, 0830 -0915; 6.010, 0945 -1100, 
1110 -1330. VUD10, 20kw., 15.160, 2030- 
2115, 2130 -2200; 7.225, 2215 -2310; 
17.780, 0230 -0330; 17.840, 0430 -0530, 
0615 -0730; 7.255, 0745 -1045; 15.290, 
1110 -1330; 7.240, 1400 -1500; 15.290, 
1845 -1900, 1945 -2000. VUD11, 20kw, 
9.630, 2030 -2200; 17.780, 2300 -2330; 
15.190, 0230 -0330; 17.780, 0600 -0815; 
15.190, 0830 -0915, 1000 -1040; 17.760, 
1100 -1230; 11.760, 1400 -1500; 15.130, 
1930 -2015. 

BOMBAY -VUB2, 10kw., 7.240, 2100- 
2330; 9.550, 0215 -0400; 7.240, 0630 -0845; 
4.840, 0900 -1230. VUB3, 0.25kw., 9.550, 
2100-2330; 7.240, 0215-0400; 9.550, 0630- 
0845; 7.240, 0900 -1230. 

CALCUTTA -VUC2, 10kw., 7.210, 
2030 -2230; 9.530,0200 -0430; 7.210,0600- 
0800; 4.880, 0815 -1200. VUC3, 0.25kw., 
9530, 2030 -2230; 7.210, 0200 -0430; 9.530, 
0600 -0800; 7.210, 0815 -1200. 

MADRAS -VUM2, 10kw., 7.260, 2030- 
2230; 9.590, 0200 -0430, 0530 -0630; 4.920, 
0700 -1200. VUM3, 0.25kw., 9.590, 2030- 
2230; 7260, 0200 -0430, 0530 -0630, 0700- 
1200. 

INDONESIA- YCN -3, 8.090, Ponti- 
anak, Dutch Borneo, heard now 0545- 
1000 sign -off. (Balbi, Calif.) 

At the time this was compiled, Ba- 
tavia's new 100kw. transmitter was 
not on the air as had been promised by 
station officials. However, by the time__ 
you read this it may have taken to 
the airwaves; continue to watch for it 
over YDC, 15.15, 0600 -0700 in English 
period. 

Bandoeng, Java, heard recently, 
mornings, on approximately 10.070 
(Dilg, Calif.) 

IRAN -At the time this was com- 
piled, Teheran, 15.100, appeared to 
have changed its daily English news 
period to 1355; signs off 1500. (Pearce, 
England, others) 

IRELAND -Radio Eirrean's new 
100kw. transmitter should be on the 
air by this time; most likely channels 
are 17.840 and /or 9.595. (Patrick, Eng- 
land) 

ISRAEL -Tel -Aviv has been moving 
about a great deal; reported opening 
2245 on such frequencies as 6.830, 9.000, 
15.700, 11.935. 

In confirming my reception of the 
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Here's A REAL BUY For $5.2!! 
PERMANENT MAGNET 
FIELD DYNAMOTORS 

-POWER SUPPLY 

POWER 
SUPPLY: 

12 or 24 Volt DC 
input; output 275 
Volt 115 MA.: 
500 Volt 50 SL\. 

t, mlplrtily f .Bored and housed in metal case. 
These units were originally used with Mark 11 

No. 1!) radio sets and cost Govt. $151100. The 
dynamotors will operate on 6 VD(' at approx. half 
the voltage, thereby giving you a good motor for 
car shaver or AC -DC radio operation. and a power 
supply for your mobile receiver from your 6 Volt 
auto battery. This power supply unit contains all 
It the items purred and described in the column 

to the right. Size: S" H x 6" W x 10" D. Ship- 
ping Weight: 02 lbs. 

$GAO Complete Unit -Order No. RPS 23 a V 

EACH UNIT CON- 
TAINS THE FOL- 
LOWING PARTS 
WHICH MAY BE 

PURCHASED 
SEPARATELY: 

WO utitt 
g0@711040,011//4 

4444. 
1 -Dyn. 12/24 input: output 275 V 110 MA $3.95 
1 -Dyn. 12/24 input : output 500 V 50 MA 2.95 
8 -.1 500 V Oil Tubular Cond I.00 
2 -.1 1000 V Oil Tubular Cond .50 
2 -15 MED. 400 V DC Elect. Cond .80 
1 -DI'ST 15 A. Toggle Switch .40 
1 -31'DT 20 A. Toggle Switch 1.00 
2- Fuses -- Holders & 14 A. Fuses .30 
1 -Pilot Light 12 V & Holder .20 
5-Filament & RE Choke. I.00 
1 -Spare Brush Hit 1.00 
Also -Resistors, Plugs, Panel Chassis, Cable, 

Case, and Grill 3.00 

BC -645 -A TRANSCEIVER For Citizens Band 
15 Tube Transceiver ideal tor conversion to 460 MC Citi- 

zens Band. Frequency coverage 435 to 500 MC Complete 
conversion instructions for Citizens Band fur 51 695 
fished. Price, NEW and BOXED v 
DYNAMOTOR PE -101 for BC- 645 -A -13 or 26 volt input ; re- 

quired voltage output $2.95 
TRANSFORMER for BC- 645 -A -110 volt 60 cycle input ; out- 

put 400 volt 150 51A after filter. 12, 9, and 6 V. AC. 4 

amps. and 5 V. 3 amps. No. NH- 645 ......... $6.95 
CHOKE -15 Hy. 150 MA. No. NH -646 $2.95 

TRANSFORMERS -HO Volt 
60 Cycle Primaries: 

$I .50 
1.95 
2.25 

Sec. 12 V. 1 amp. 
See. 24 V. 1 amp. 
Nec. 24 V. 2 amps. 
Sec. 24 1..5 amp. 
Sec. 36 VA('. 2.5 amps 2.95 
Sec. 14 -14 40 5v V. 7% or 15 amps 4.95 

CONDENSER ASS'Y. 
5 GANG with vernier tuning. 
25 SIMFD. to 450 MMFD. each 
section. Size: 71ía "x31/2"x3?- " 
Price 52.95 
CONDENSER -3 Gang. 25 
MMFD. to 450 MMFD. ea. 
section. Size: 6 "x314"3" 
l'rice S 1.95 

NEW TRANSFORMERS 
And CHOKES 

ALL FOLLOWING TRANSFORMERS 
115 V.A.C. 60 CYCLE INPUT: 

OUTPUT: 750 -0 -750 V.A.C. (600 V.D.C. after choke 
input filter at 250 MA.) Includes 6.3 V.A.C. winding 
at 5 amps and 5.0 V.A.C. winding at 4 amps. 
NH -106 57.95 
OUTPUT: 625 -0 -625 V.A.C. (500 V.D.C. after choke 
input filter at 250 MA.) Includes 6.3 V.A.C. winding 
at 5 
NH -107 

amps and 5.0 V.A.C. winding at 4 amps. 
$7.3.rí 

OUTPUT: 600 -0 -600 V.A.C. at 250 MA. 12 V A.C. at 
3 amps; 12 V.A.C. at 3 amps and 5 V.A.C. at 3 amps. 
Designed for Army surplus transmitters. 
NH -108 56 90 
OUTPUT: 250 -0 -250 V.A.C. at 60 MA. 24 V A.C. at 
.6 amps; 6.3 V.A.C. at .6 amps. Designed for Arm, 
surplus Receivers. NH -109 53.00 
OUTPUT: 6.3 V.A.C. at 6 amps. NH -110. $2.25 
OUTPUT: 24 V.A.C. at 2 amps. NH- 111 $2.25 
OUTPUT: 2.5 V.A.C. at 10 amps. center tapped and 
shielded. Open frame amounting insulated for con- 
tinuous operation at 5,000 volts. NH- 113 54.20 

(ALL TRANSFORMERS ARE CASED) 

CHOKES: 

N11-115 -8 Henries at 500 DIA. filter choke, 5,000 volt 
insulation 59.95 
N11- 116 -5 -20 Henry 500 MA. swinging choke, 5.000 
volt insulation 59.95 
NII -117 -8 henries at 700 DIA. filter choke, 7,5110 volt 
insulation $ 1 4.95 
N11- 118 -5 -20 Henries at 700 MA. swinging choke. 
7,500 volt insulation 5 1 4.95 
NII- 121 -15 Henries at 250 MA. filter choke. 1.500 
volt insulation. 54.95 

(ALL CHOKES ARE CASED) 
ALL ABOVE 1'1'1:315 (BRAND NEW-NOT SUR I'LI >I 

WHIP ANTENNA EQUIPMENT 

A. 

B. 

C. 
D. 
E. 
F. 

MAST BASES- INSULATED: 
MP -132 -1" heavy coil spring, 2" insulator. 
overall length: 1P1/2'. Wt.: 254 lbs. Price: 53.95 
MP- 22- Spring action direction of bracket. 
4" x 6" mounting. Price: 2.95 
MP -57 -2" heavy coil spring, 5" insulator 3.95 
MP -48 -2" heavy coil spring, 3" insulator 2.95 
MP -37 -2" heavy coil spring, 8" insulator 3.95 
MP -47 -2" heavy coil spring. 9" insulator 5.95 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted. 3 foot sections, 
screw -in type. 315 -53 can be used to make any 
length, with MS- 52- 51 -50 -49 for taper. Price- -any 
section 50c Ea. 
CANVAS BAG BG -56 for carrying above mast sec- 
tions. l'rice. l-Sa 50c 

MOBILE 
DYNAMOTOR 

680 Volts 210 MA, output 
at 12 VDC input. c V DC 
input 300 Volt 150 MA 
output. As illustrated. Size: 
e" x 4". 

No. D51 -OSO -Puce 57.95 
DYNAMOTOR -9 CDC input: output 450 V 60 MA. 
6VDC input; output 275 V. 50 MA. with Blower. 
No, DM- 0450 -Price $3.95 

DYNAMOTORS AND INVERTERS: 
Send today for complete list of available 
Dynamotors and Inverters! 

SELSYN TRANSMITTER AND 
INDICATOR SYSTEM 

Ideal as radio beam position indicator for Ilatn. Fete- 
vision, or Commercial use. Complete with 5 inch 1 -82 
Indicator, Autosyn Trans., 12 Volt 6U cycle Trans - 
f°Duet. and wiring instructions, 
Prices: NEW . $9.95 USED $7.95 
PL-118 PLUG 
f /1 -82: $1.00 Autosyn Trans.: ...$2.95 

COMMAND RECEIVERS -TRANSMITTERSAnd Accessories: 
NEW: 

BC -453 Receiver, 1911-550 KC 
BC -455 Iteeeiver, 0 -9.1 SIC 
BC -454 Receiver. 3 -6 MC 
DUAL or TRIPLE RECEIVER RACK 
BC -450 Triple l'an. Box 
TRANSFORMER- Fil'o:mu. Bec. -1111 V. 

60 cycle input: output 250 -0 -250 VAC. 
60 MA.; 24 VAt . .6 A. & 6.3 VAC. .6 
A. No. NLI- 109 -NEW 

DYNAMOTOR -Can he used on It VDC 
to supply 22411 V. 55 MA. F /Conro. (tee 
Mobile operation. USA /0515- Price 

USED: 
$ 1 2.95 

7.95 
6.95 
I .50 
I.95 

3.00 

2.95 

USED: 
BC -459 Transmitter 7 -9 MC. $12.95 
BC -457 Transmitter 4 -5.3 SIC 7.95 $ 9.95 
BC -458 Transmitter 5.3 -7 Mc 5.95 8.95 
T -I8 Transmitter 2.1 -3 SEC 8.95 
T -20 Transmitter 4 -5.3 SEC 
T -23 Transmitter 100 -150 MC 
DUAL TRANSMITTER RACK 
BC -451 Trans. Control Box 

9.95 
29.95 

I .50 
I .50 

BC -442 Antenna Relay Box with (rond 2.95 
BC -456 Transmitter Modulator Re- issue 2.50 
TRANSFORMER- F /Cmnnl. Trans. -110 V 60 cycle 

input; output 600 -0 -600 VAC. 251) SIA.; 12 VAC. ti 

A. & 12 VAC. 3 A. & 5 VAC. 3 .\. N11- 108..56.90 
CHOKE -15 Hy., 220 MA. No. NII - 21 4.95 

MISCELLANEOUS: 
MARK II No. 19 Transmitter & Receiver 15 Tube Set, 
complete with operating equipment. Prices: 
USED $39.50 NEW $59.50 

FL -SA FILTER -1200 CPS $1.95 
SELSYNS 2J1G1 with Caps and instructions. Pair.$3.00 
SF:I.SYNS 5 V C-78248-110 V. 60 cycle & instr 
l'air $5.95 

FT -237 MOUNTING BASE f/BC -604 & 603's. & f /BC -684 
& 683's. Prices: NEW... .99.95 USED $7.00 

BLOWER -110 Volt 00 cycle. 4" intake. 2" outlet. 
Approx. 100 c u. ft. tits. Motor size: :3 "x3 ". 1:50 
RPM. Prices: NEW . .. .$6.95 Motor Only. ...$3.95 
CO -213 CABLE -Seven conductor No. 20 AWG., 

w 
with 

2 cond. separately shielded within the outer shield for 
all 7 

` 
onductors. Insulated, rubber covered, 35 ft. 

length $1.25 
RG -8U Coaxial Cable Per Ft. .05 
Cable -4 Conductor, shielded, 50 Ft. length 2.00 
Coaxial Cable -125 01111 cotton covered, 50 Ft 1.00 
CABLE CD -280 one y6 wire, shielded RC 15 ft. 1.00 
CABLE-2 _ 16 wire, r rubber covered-20 ft. 1.00 
Cable f /BC -375 w/PL -59 e . end 1.75 
Cable f /BC -375 w /Pí:61 ea. end 1.75 
Cable t /BC-375 ,v /PL -64 ea. end 1.75 
Tuning Unit f/BC -375 T'U-6- 8.10 -26. ....... Each 3.95 
FT -151 Mounting f /BC- 375 -191 1.50 
GN -45 Generator 5.00 
Leg & Seat A.ss'y. f /hand generators 2.75 
Crank for hand generators Each .75 
BC -357 Marker Beacon fused) 2.95 
BC -301 Marker Beacon. less tube 1.95 
13C1:347 Amplifier, Used. less tube .79 
tits /09 Ampliter -with Tube, less battery 4 95 
HS -17 Head Phone & Chest Set used w /EE -8 for 

extensions Prices: NEW $3.95; USED 2.95 
HS -33 Headset. Low imp. (used) 1.25 
TS -l3 Handset 3.95 
T -17 Microphone . USED: 98e; NEW 1.49 

BC -1206 RECEIVER 
SETCHELL- CARLSON 
200 -400 RC. 5 Tubes. 
Operates from 24 -28 Volt 
DC, IF Freq. 135 KC. 
Size: 4" x 4" a 6 ". 
Price: LN ... ...57.95 

BC -223 TRANSMITTER 
30 Watt Transmitter 
with crystal oscillator 
control on four pre- 
selected channels - 
also master oscil- 
lator. Frequency coy - 
erage 21100 KC. to 
5250 Kt:. by use of 
three plug in coils. 
Five tube operation, 
801 oscillator, 81)1 
power amplifier. two 
46 modulators, and 
one 46 speech am- 
blifier. Price with 
TC -17 Tuning Unit, 20)10 to 11101) KC. and cable trop) 
t,ansmitter to dynamotor. 
Prices NEW $24.95 (SED ... ..$ 1 9.95 
ADDITIONAL TUNING UNITS: NEW: USED: 
TU -17 2ÚO0 to 301111 lit'. $3.511 $2.50 
TU -IS 3000 to 45011 KC. 3.50 2.50 
TU -25 4500 to 5200 1íC. 3.50 2.50 
CABLE only for Transmitter to Power Supply for 
BC -223 Transmitter. Price $ I .75 
PE -125 POWER SUPPLY for BC -223 Transmitter. 
Operates from 12 or 24 Volts and supplies 500 volts at 
150 NIA Priers: NEW....$9.55 USED $7,95 

Address DEPT. RN Minimum Order 52.00 P ices F.O.B., Lima 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 1 3L UM Á;H O H, o 
T. 
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MAKE HENRY YOUR 

hallicrafters 
HEADQUARTERS! 

POPULAR HALLICRAFTERS MODEL SX-43 
All essential ham frequencies from 540 kc to 108 Mc. 
In the band of 44 to 55 Mc, wide band FM or narrow 
band AM, just right for narrow band FM reception is 

provided. 115 V. AC. 10 tubes plus rectifier. Only 
$159.50, less speaker. 

MEDIUM PRICED HALLICRAFTERS MODEL S -40A 

540 kc. to 43 Mc. Temperature compensated. One 
RF, 2 IF. 3 -watt output, 4 bands. 1 15 V. AC. 8 tubes 
plus rectifier. Internal speaker. Only $79.95. 

I have a complete stock of Hallicrafters receivers and transmitters and Television 
equipment. I'll make you the best deal on a trade -in of your communications 
receiver for a television receiver. I give you immediate delivery, 10 -day FREE 
trial, and 90 -day FREE service. Nobody can beat Bob Henry on a trade -in, 
and I offer you the world's lowest credit terms. Write, wire, phone, or visit 
either store today for the best deal. 

aV 
IAARA 

Buer2Id11orl HENRY RADIO STORES 
1 040 Olympic Blvd. 
LOS ANGELES 25 

CALIF. 

"WORLD'S L A R G E S T D I S T R I B U T O R S O F SHORT WAVE RECEIVERS' ' 

AMPERITE 
Studio Microphones 

at P.A. Prices 

Ideal for if 

BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone qualify," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro - 
phone-or stand 2 feet 
away -reproduction is 
always perfect. 

Not affected by 
any climatic conditions. 

Guaranteed to with- 
stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

ISpecial Write for Special Introductory 
Offer, 

Offer: and 4 -page illustrated folder. 

AMPERITE empany Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 
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liza.fa.n2:3 o slur-law 
RADIO -AMPLIFIER STEEL CABINETS from RCA coin radios, .. GLISTENING CHROME GRILL & SIDE TRIM. Marine grey finish. Will BEAUTIFY any ELECTRONIC, TEST, INDUSTRIAL, or MEDICAL EQPT. 161/2". 93/4"x10i/2 ". Shpg. wt. 12 Iba. 
BRAND NEW. $L98 
RM -4 RECORDING MOTOR (C.I.) . Adaptable to 33'/s 
or 78 RPM. Silent operating for WIRE, TAPE, or 
DISC RECORDING- PLAYBACK. 110V. AC. 3%" sq. o 23 ". Less turntable, mtg. plate & drive 95 $4. wheel. Shpg. wt. 6 lbs. D .7J 
120" WHIP ANTENNA . . 3 screw -in steel sects. with 
spring type mtg. base. Shpg. wt. 
4 lbs. $1.98 
RADIO HARDWARE TREASURE . A FULL POUND of 
SCREWS, NUTS, WASHERS, LUGS. ETC. All in HANDY 
SELF -SEALING HINGED LID CAN. Shpg. avt. 2 
lbs. . 49c 
HI -POWER ANTENNA TUNER (1t1OO1A) BRAND 
NEW- PERFECT . . 1.5 to 7mc., easily cony. to higher 
fregs. Contains: 7000V. variable cond.. Triplett 0-8 
RF ammeter: IN & OUTPUT Variometers. Tech. Man- 
ual. Hinged lid steel case, 15" eq. x 23 ". PARTS 
ALONE WORTH MANY TIMES THE PRICE. 7J $13.r1L 
Shpg. wt. 45 lhs. D 
4 -TUBE AMPLIFIER FOUNDATION . . Black crackle 

tcabinet & slide-in chassis & nel. Contains: Power 
rans., condensers, resistors, sockets, etc. 81/4 "x 95c 4 t/2 "x3si;, ". Shpg- cwt. 4 lbs 

P -23 HEADSETS . . Hi-imped, 5 nr,I A PI: 55 51.49 

BACK AGAIN . BY POPULAR 
DEMAND!!! 

LEOTONE'S "JUMBO RADIO PARTS KIT" . For the 
RADIOMAN who wants THE MOST FOR HIS MONEY! 
17 FULL POUNDS of selected & dismantled Ra- 
dio & Electronic parts: COILS. TRANSFORMERS. RE- 
SISTORS, WIRE. HARDWARE. SOCKETS, SPEAKER 
ACCESSORIES. ETC., ETC. All these (shpg. wt. 21 
lhs.) AND MUCH MORE FOR $2.95 ONLY 
T -30 THROAT MIKE . . BRAND NEW. 

ea. 39c; 6 for $1.98 
SWITCH & 81/2. EXT. CORD (CD -5081 for T -30. 

ea. 39e; 6 for 1.98 

SPECIAL SERVICEMEN'S KITS 
SPEAKER CONES . . 12 asstd. 4" to 12" moulded & 
free -edge. Less voice oils $1.98 
SPEAKER REPAIR KIT . . A PROFESSIONAL KIT TO 
SAVE YOU $$$ . . Contains: 25 as td. mtg. rings. 10 
spiders, 25 voice coil forms. 3 yds. felt strip. 20 
chamois leather segments, kit of 16 shims, tube ce- 
ment & instructions. ALL FOR ONLY $2.49 
SPECIAL OFFER . . BOTH "CONE & REPAIR $3.x15 
KITS" for only .D .7 

"FACTORY SPEAKER REPAIRS SINCE 1927" 
Min. rder $2.00 2005, deposit on all COD's 

Please add sufficient postage- excess refunded. 

RADIO CO. 
67 Dey Street, 

New York 7, N.Y. 

9.000 outlet, a Kol- Yisrael official 
stated the transmitter on that channel 
is a 7.5kw. RCA ET -4750, working into 
a semi -directional dipole, which was to 
be replaced by a rhombic directed to 
Western Europe and Eastern U. S. 
Said, "Kol- Yisrael may use any of 
these test frequencies- 11.935, 15.415, 
17.880, 21.465. At present these trans- 
missions are in the experimental stage 
and a fixed schedule of programs can- 
not be issued. The inauguration of an 
Overseas Service is planned. Programs 
will be beamed on New York, and a 
great part of same will be in the Eng- 
lish language. Initially, there will be 
daily programs in Hebrew, Yiddish, 
English, and French -as well as an ex- 
tension of the existing programs for 
the Middle East in Arabic, Turkish, 
and Persian between 2245 -1530." He 
promised to keep me informed. 

JAMAICA -ZQI, 3.480, Kingston, 
fine level nightly from 1930. (Balfe, 
Mass.) 

JAPAN -Kure, 6.105, heard relaying 
Australia 0705. (Stark, Texas) Good 
in California to 0830 sign -off. (Dilg) 
JKH, 7.257, Yamata, fair 0620; JKJ, 
7.285, Nazaki, fair 0600. (Oskay, N. J., 
via NNRC) JKL -2, 9.605, Tokyo, 
AFRS outlet, noted 0300 with news, 
good level, but rapid fade; 0315 an- 
nounced "This is the Far East Net- 
work." (Bellington, N. Y.) 

KENYA COLONY -The Nairobi sta- 
tion writes -"Our transmissions take 
place on 857kcs. and 4.885 simultane- 
ously Monday to Friday 0500 -0600 and 
1000 -1400; Saturdays 0500 -0610 and 
1000 -1500. This latter transmission is 
extended to 1500 also on Wednesday. 
QRA is P.O. Box 777, Nairobi, Kenya." 
(Radio Sweden) Heard in New Zealand 
on Saturday to closing 1500, when an- 
nounced "This is Nairobi Radio." 
(Clark) 

LEBANON -Radio Beirut, 8.036, 
heard 1545 with musical program and 
French news. (Sanderson, Australia) 
Heard in England recently 1110 -1115 
in English; is likely the English period 
now begins 1100. (Pearce) Radio 
Sweden lists schedule of 0000 -0130, 
0530 -0830, 1000 -1630; says sends verifi- 
cation card by registered airmail. 

LUXEMBOURG -New schedule of 
Radio Luxembourg, 6.090, appears to 
be 1300 -1800. Now has English on Sun- 
days 1515 -1800 and weekdays 1630- 
1800; soon will send out QSL cards 
which are being printed in London; all 
reception reports and comments are 
always welcomed by Radio Luxem- 
bourg, 36, Davies St., London, W.1, 
England; reports are then forwarded 
to engineers at Radio Luxembourg, but 
are answered from the London office 
due to shortage of personnel at Lux- 
embourg. (Patrick, England) The 
6.090 outlet is reported to run to 1900 
on Saturday. The 15.350 channel is 
scheduled 0600 -0830. (Radio Sweden) 

MADAGASCAR - Tananarive has 
what seems to be a test transmission 
on approximately 5.39 at 1100; is spe- 
cial program, not in parallel with 
other transmitters; good signal in 
South Africa. (Ridgeway) Not listed. 

RADIO & TELEVISION NEWS 
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Kuala Lumpur, 6.025, still noted 
0630 with news. (Stark, Texas) 

Radio Malaya's new Blue Network 
outlet in Singapore, 9.712, opens 0530 
with program schedule; runs 0530 - 

(Continued on page 137) 

Photometer 
(Continued from page 39) 

tivity is desired, phototubes may be 
used in parallel, achieving twice the 
sensitivity for two tubes, three times 
for three, and so on. This has the ad- 
vantage that it does not greatly in- 
crease battery drain or circuit com- 
plexity as would occur with the 
addition of another stage of direct cur- 
rent amplificatidn. 

Two other factors determining the 
sensitivity of the instrument are the 
phototube load resistance and the 
effective transconductance of the 
v.t.v.m. tube. In the first instance, one 
microampere of current developed 
across one megohm will produce a 
voltage drop of one volt, while the 
same current across ten megohms will 
equal ten volts. Assuming an effective 
transconductance of 1000 micromhos, 
or one milliamp per volt, an effective 
current amplification to 10,000 may be 
achieved. Increasing the value of load 
resistance above ten megohms gives a 
rise in sensitivity but introduces prob- 
lems of instability due to grid current 
and change of resistance caused by 
moisture and dust. The relationship 
between gain and load resistance may 
be used as the basis of a simple switch- 
ing arrangement for different light in- 
tensity ranges, as is shown in the sche- 
matic where switching between a load 
of one megohm and ten megohms gives 
a sensitivity ratio of ten to one. In 
cases where it is desired to use the in- 
strument in fairly bright illumination, 
perhaps outdoors, it is preferable to 
use a conventional voltage divider ar- 
rangement to prevent excessive cur- 
rent from flowing through the tube. 
Less convenient but still desirable is 
the use of cardboard masks to cut 
down the intensity of the light falling 
on the phototube. This has the ad- 
vantage that the tube is operating 
over the same portion of its curve all 
of the time, and possible errors due to 
saturation are eliminated. 

Although the unit is somewhat bulky 
in comparison to commercial pocket - 
size exposure meters, the over -all 
dimensions may be reduced to a com- 
parable size through the use of such 
subminiature components as hearing 
aid tubes and batteries and miniature 
phototubes like the 934. Principal 
drawbacks are lowered battery life 
and decreased sensitivity due to the 
lower area of the small phototube. 

Construction is simple and uncritical 
as shown by the photographs, and the 
mechanical layout may be adapted to 
the builder's requirements. Although 
a 200 microamp meter is used in the 
instrument shown, meters up to one 
mil will operate satisfactorily. In the 

December, 1949 

Build your Career -become an 

ELECTRICAL ENGINEER 
Major in Electronics ... B.S. Degree in 36 months 

Capitalize on your electronic interests -decide to become an Elec- 
trical Engineer. Save a valuable year by earning your B.S. Degree 
here in 36 months of year -round study. 
This 46- year -old, non -profit Technical Institute offers a world - 
famous course in Electrical Engineering with a major in Electronics. 
You follow an industry- guided program which is constantly attuned 
to current developments. It presents a solid background in the basic 
sciences . . . Chemistry, Physics, Mathematics, Economics and 
Electrical Engineering subjects . . . plus 19 technical specialty 
courses in Engineering Electronics, including four courses in Elec- 
tronic Design. 
Practical, military or academic training will be evaluated for credit. 

ELECTRONIC TECHNICIAN 

At the end of the first year of study 
of the Electrical Engineering course, 
the student is qualified as an Elec- 
tronic Technician. 

RADIO- TELEVISION TECHNICIAN 

To young men interested specifically 
in radio and television: Prepare here 
for a career in television -the field 
which business leaders predict will be 
among America's top ten industries 
by 1951. In 18 months you become 
a Radio -Television Technician, ready 
for positions in receiver and trans- 

mitter testing, servicing, sales, super- 
vision and production. Because of 
this school's concentric curriculum, 
the Bachelor of Science degree in 
Electrical Engineering (Electronics 
major) may be earned in 24 addi- 
tional months. 

A SPECIAL PREPARATORY PRO- 
GRAM is offered for men lacking 
high school diplomas. 

TRAIN in modern, well- equipped 
laboratories, shops and classrooms. 
Faculty of 85 specialists -over 1,500 
students and 30,000 graduates. 

""141-MILWAU4CEE- 
SCH 4L of ENGINEERING 

Founded 1903 by Oscar Werwath 

Send Coupon for free 48 -page Pictorial Bul- 

letin, "Your Cateer, ",and 110 -page Catalog. 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -1249, N. Broadway & E. State, Milwaukee, Wis. 
Without obligation send me the Bulletin, "Your Ca- 
reer," and your catalog. 

I am interested in course. 

NAME AGE. 

ADDRESS. 

CITY STATE ( ) World War II 
Veteran of 

Electrical Engineering -36 months 
Electronics Major 

Electronic Technician -I2 months 
Radio -Television Technician -18 

months 

NEXT TERM 
OPENS JAN. 2 
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FINEST SURPLUS 
LOWEST PRICES 

PANEL METERS -BRAND NEW 
2^ 0 -5 ma Basic $1.95 2" 0 -1 amp 1í.F..$2.45 
2" 150 -0 -150 3" 0 -50 amps AC. 4.95 

microamp 3.49 3" 0 -100 ma 3.50 
2 "0 -30 amp DC.. 2.45 5" 0 -80 ma 2.95 2" 0 -1 ma Basic.. 2.95 

3" 0 -75 amp AC 3.95 2" 0 -20 ma Basic. 1.75 
2" 0 -10 V. AC... 2.50 3" 0 -2 ma DC 3.95 
2" 0 -30 V. DC... 2.50 3" 0 -200 ma DC 3.95 
2" 0 -300 V. AC... 2.95 3" 0 -20 ma DC 3.50 

OIL CONDENSERS 
20 mid 330 vac. 51.85 4 mfd 1000 vdc. 50.95 

5 mid 150 vac. .49 15 mid 1000 vac. 2.95 
1 mfd 600 vdc. .29 2 mfd 1500 vdc. 1.25 
2 mid 600 vdc. .39 6 mtd 1500 vdc. 2.95 
4 mfd 600 vdc. .59 1 mid 2000 vdc. 1.45 
6 mid 600 vdo .79 2 mid 2000 vac. 2.25 

3/3 mid 600 -vdc. .79 4 mid 2000 vdc. 3.95 
10 mfd 600 vac. .89 2 mid 4000 vac. 4.95 

2 mfd 1000 vdc. .79 1 mid 5000 vdc. 4.50 
HIGH CURRENT TRANSF. 820 Volta CT at 775 
Ma. Pri. 110/220 Volts 60 cycles. Fully Cased $6.95 

WESTERN ELECTRIC TRANSTAT INPUT 115 
V. 60 CY. OUTPUT, 0.130 V 10 AMP MAX. 1.3 
KVA. SPECIAL EA. $ 1 5.75 

ODDS AND ENDS BARGAINS 
.004 1000 VDC Micas 10 for $0.99 
.01 600 VDC Micas IO for .99 
2 Meg. X 1% Meter Mullin. IRC 195 
25 515. l.ittelfuses 15 for .99 
ERIE 

' 
0005 Ceramicons 15 for .99 

C -I) I Mfd. 400 VDC Oil Tubulars 10 for .99 
.IAN 6C4 Tubes. New. Boxed 4 for .99 
Heineman 5 Amp 110VAC CKT BRKR.... .99 
Heineman 25 Amp 110VAC CKT BRRR.... 1.29 
2 Mfd 250 VAC Condensers 6 for .99 
TRIMM "Commercial" Head Phones 3.75 
10 Meg. 10 Watt Resistor .59 
.02 -400 VDC Tubulars 15 for .99 
MU Switch with Roller SPRT 15A 110VAC .39 

THORDARSON 
PLATE TRANSFORMER 

350.0 -350 volts @ 150 mills, 5 volts 
3 amps, 6.3 v 4.5 amp. Pri. 110 v 60 
cycles. Fully shielded. 

Only $2.99 each 

il8 Henry 150 MA 195 Ohms .97 each 

THORDARSON CHOKE 

POWER SUPPLY KIT 
Contains Thordarson transformer and (2) chokes 
as shown above plus (2) 16 MFD 450 V. capaci- 
tors (I) 4 prong socket. All for $5.50. 
UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coll. 10 watts. 60 to 10,000 cps ±1 
DB. GREAT VALUE Each $2.75 

ADVANCE 
D.P.D.T. 

ANTENNA RELAY 
110 V. 60 cycle coil Steatite 
Insulation. Only $1.95 each. 

GENERAL PURPOSE TRANSFORMERS 
Ideal for Bias, Filament, Isolation, Stepdown, etc. 
2 isolated 110v pr. sec. 110v at 900 ma plus 6.3 @ 
2 amps. Fully cased Now $1.49 ea. 

SCOPE TRANSFORMERS 
Pri 110V 60 Cy- Hermetically Sealed 

2500V @ 12 Ma $3.95 
1050V @ 20 Ma. 20V 4.5A, 2.5V 5A 4.75 
4400V 4A, 5V CT 3A 6.95 

30 WATT WIRE WOUND RESISTORS 
OHMS 100. 150.1500- 2500- 3k -4k- 4500 -5k -5300- 

10k- 15k- 18k -40k 15 ea. 8 for .99 

WIRE WOUND RESISTORS 
5 Watt type AA, 25 -50. 200- 470 -2500 -4000 

ohms $ .69 ea. 
10 Watt type AB. 25 -40.84 -400- 470 -1325- 

10:0- 2000.4000 ohms .15 ea. 
10 Watt type DG, 50 -70. 100 -150- 300.750 - 

1000 - 1500. 2500 - 2700 -5000 - 7500- 10000- 
16000- 20000 -30000 ohms .20 ea. 

DUNCO RELAY. 6 Volt 60 Cycle AC Coil DPST 
Ceramic Insulation $1.75 

FILAMENT TRANSFORMERS 
I10V 60 Cy Pri. Fully Cased. 
5 Volt 15 Amp $2.75 
2.5 Volt 10 Amp 3.49 
2.5 Volt CT 21 Amp 4.75 
6.3 Volt 10 Amp 1.89 

MULTIPLE SECONDARIES 
51/4V CT 21A, 7.5V 6A, 7.5V 6A $4.95 
5 Volt 4A, 6.3V. 3A 2.45 
2.5V CT 20A, 2.5V CT 20A 6.95 
2.5V CT IOA, 10V 3A. 5V. 3A. 5V 3A 3.95 

CHOKE BARGAINS 
6 Henry 50 ma 300 ohms 3 for $0.99 
6 Henry 80 ma 220 ohms 2 for .99 
8 Henry 160 ma 140 ohms .99 
1.5 Henry 250 ma 72 ohms .59 
6 Henry 300 ma 65 ohms 3.75 
4.3 Henry 620 ma 42 ohms 6.95 
Swing. Choke 1.6/12 1 Amp /100 ma 15 ohm 19.95 

PEAK ELECTRONICS CO. 
188 WASHINGTON STREET DEPT. MR 

NEW YORK 7, N. Y. 
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event it is desired to use an extension 
photocell like the one shown in the 
photograph, it would be wise to use 
shielded cable to prevent pickup of 
stray a.c. voltages. If two- conductor 
cable is not available, the shield may 
be connected to "B+," taking care to 
prevent possible short circuits. 

Numerous applications suggest 
themselves for a device of this kind. 
First, of course, is its use as an ex- 
posure meter. Due to the wide range 
of sensitivity available, the photometer 
may be used thus for time exposures 
under poor lighting conditions and 
ought to be particularly useful in color 
photography. Calibration may be 
easily made through comparison with 
a standard exposure meter on one of 
the low sensitivity ranges and the 
readings multiplied on the other 
ranges. 

The considerable sensitivity avail- 
able makes this device an excellent 
companion to the well -known dark 
room phototimer. In this application 
the meter is used to determine the 
amount of light falling on an enlarger 
easel or penetrating a negative in a 

printer. If desired, the amount of 
light may then be set to a predeter- 
mined value and a constant exposure 
used for various pictures. It should 
be noted though that phototubes such 
as the 930 are quite 'sensitive to yellow 
and red wavelengths and should be 
shielded from the darkroom safelight. 
The extension phototube mentioned 
previously is especially useful in this 
application and may be used to analyze 
contrast if desired. 

With the circuit illustrated, light 
values of a fraction of a foot candle 
are easily readable, making the unit 
useful for illumination studies. Like- 
wise, under proper lighting conditions 
the device may be used as a sensitive 
motion indicator. The available plate 
current change of better than one 
milliampere makes it practical to in- 
sert a sensitive relay into the plate 
circuit for use as a selfcontained pho- 
tocell relay device. These and other 
applications that may suggest them- 
selves make this simple, inexpensive 
piece of equipment well worth the at- 
tention of the constructor. 

Color Television 
(Continued from page 38) 

mirror reflects the light rays stream- 
ing from the red cathode -ray tube 
screen, while permitting the green and 
blue rays to pass. The blue dichroic 
mirror reflects the blue rays, but per- 
mits the green (and all other) rays to 
pass. An observer, standing in front 

of the first mirror, thus sees only the 
combined color pattern of all three 
tubes. 

Another means of mounting the 
three tubes, in order to obtain the 
final image by reflection from a sil- 
vered mirror, is shown in Fig. 9. Again 
two dichroic mirrors are required. 

It is not necessary to restrict the 
tube arrangement to direct -viewing 
tubes. Projection systems are also per- 

Fig. 12. Front and rear views of RCA color projection receiver. Image is 15" x 20 ". 
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Model 513 
61 sq. in. picture. Plastic C 

O Cabinet. Shpg. Wt. 98 lbs 4 
ONLY 

Ideal Christmas gift for the entire 
family. Yours at a history -making 
price when you trade in that used 
equipment at Walter Ashe. 

Model TV Q 
121 /2 in. Custom TV Chassis.D 

i 
Shpg. Wt. 60 lbs. ONLY 

Let Walter Ashe play Santa by apply- 
ing his "Surprise' Trade-1n Allowance 
against the purchase price. Tell us 
what you have to trade. 

Model 524 
10 in. Custom TV Chassis. Same 
appearance as 521 shown$1 50 
above. Shpg. Wt 55 lbs. ONLY 1 

You'll be amazed at what 
you save with a Walter Ashe 
"Surprise" Trade in allow- 
ance. 

Front panel assemi;ly includ- 
ing safety glass and wood 
frame in unfinished oak veneer. 

For Model 521 ONLY..., $10.95 

Model 518 
92 sq. 

1 4 
picture. Plastic s j 0 

cabinet. Shpg. Wt. 90 L J 
lbs. ONLY 

A super value when you take ad- 
vantage of our Surprise' offer on 
your used equipment. What do you 
have to trade? 

For Model 524 ONLY..,, $9.95 

hallicrafters Model SX -71 
The latest in Hallicrafters Ham commu- 

e1 
7950 

nication receiver line. Shpg. Wt. 33 
lbs. ONLY 

Buy it at a sensational saving by trading 
in your used equipment. Wire, write or 
phone for our "Surprise" allowance. 

December- 1919 

FREE! 
New 1950 s Catalog of Radio, 

Electronics and 
Television. 164 
bargain - packed 

/Yy pages. Order your 
copy today! 

OWN wet 1 40 

hallicrafters Model S -38 
"THE RADIO 

MAN'S RADIO." Shpg. Wt. 131/2 lbs. ONLY.... 
The whole family will thrill to its perform- 
ance. You'll marvel at its low purchase price 
made possible by a "Surprise" Trade in al- 
lowance on your used equipment. 

Convenient time 
payments 

Phone 
CHestnut 

1125 
o 

Send for Free 
Skyrider and 
Hallicrafters 

Catalogs 

I for 
(show make and model No. of new equipment desired) 

Send (J) Hallicrafters Catalog (J) Skyrider Catalog 

Rush Free Copy of your new 1950 Catalog 
NAME 
ADDRESS 
CITY ZONE_ STATE 

$ 4 Q95 

MAIL THIS CO!/PON TODAY 
Walter Ashe Radio Co. 
1125 Pine St., St. Louis I, Mo. 

O. K. Walter, Rush "Surprise" Trade -in offer on my 

RN-49-I2 

(describe used equipment) 
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It achieves uniformity of re- 
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tional...it is blastproof, shock- 
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161 Sixth Avenue 
New York 13, N.Y. 

1161 North Vine St. 
Hollywood 38, Cal. 
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fectly feasible and Figs. 8 and 10 show 
the manner in which the projection 
beams can be combined to form the 
final enlarged color image. The cabinet 
to house the projection tubes, Fig. 12, 
is very similar to black- and -white pro- 
jection cabinets. 

An important feature of this system 
is its compatibility with television re- 
ceivers already on the market. From 
an examination of Fig. 5 it can be 
seen that to convert a currènt black - 
and -white receiver to receive color 
transmission with the foregoing sys- 
tem requires the addition of color sam- 
pling circuits and three color image 
tubes. Just how expensive something 
like this may be is difficult to foretell 
at this time since there is a very dis- 
tinct possibility that a single cathode - 
ray tube using three separate guns 
will take the place of the three color 
image tubes. Such a tube has been 
developed experimentally both in this 
country and in England, but has never 
been manufactured in any quantity. 

Two -Color System. It is claimed by 
RCA that color transmissions can be 
received with a simplified receiver us- 
ing two colors instead of three. The 
two colors are blue -green and green - 
red. A block diagram of a two -color 
television receiver is shown in Fig. 2. 
It is seen to be similar to the diagram 
of Fig. 5 except that now only two 
image tubes and two video amplifier 
systems are required. The sampling 
method remains essentially the same, 
although the times when samples are 
taken of the composite wave is altered. 

In Fig. 4, the sine waves due to each 
of the color pulses are shown separ- 
ately, together with the composite 
signal. At time 1, the green sine wave 
is at a maximum and the other two 
color signals are passing through zero. 
Hence, if the receiver sampler takes 
a sample of the composite wave at this 
instant, it will obtain a pulse of volt- 
age which is governed only by the 
green signal. This pulse, if the system 
is operating properly, will go into the 
video amplifiers feeding the green 
image tube. 

By the same reasoning, a pulse sam- 
ple taken at time 2 will represent the 
red signal and a pulse sample at time 
3 will represent the blue signal. At 
time 4, the sequence starts over again. 

For the two -color television receiver, 
the same signals as in Fig. 4 are 
shown in Fig. 13; however, the instants 
when samples are taken have now 
been altered. The composite signal is 
sampled for blue -green at a time when 
both blue and green are in a positive 
direction. This is indicated by the line 
marked B -G. Similarly, the composite 
signal is sampled for green -red at a 
time when both of these components 
are in a positive direction. This is in- 
dicated by the line marked G -R. No 
sample is taken at the third point. 

The two samples are fed to separate 
video amplifiers and cathode -ray tubes 
and the final image is formed by corn - 
bining the light output of both screens. 
A color converter using a two -color 
picture -reproducing system is shown 

I 

I 

GREEN 
I 

Alk 
V 

wa 
Pis 

1 

COMPOSITE 
SIGNAL 

I 

I 

I 

I 

NO 
G -R SAMPLE B -G G -R 

TAKEN 

Fig. 13. Operation of the receiver 
sampler in a two -color system. 

in Fig. 14. To keep the cost of this 
color converter as low as possible, the 
black- and -white image tube already in 
the receiver is used with a suitable 
filter placed in front of it. All we re- 
quire then is a sampling circuit and 
a second image tube and a suitable 
dichroic mirror. If the two -color sys- 
tem is to be used for an inexpensive 
color television receiver, the two image 
tubes would possess the proper color 
phosphors and filters would not be 
needed. 

The CBS System 
The CBS color system has been 

labeled by many as a "mechanical" 
system but CBS claims this is not ac- 
tually so. True, up to now, in nearly 
all tests run with the equipment, me- 

Fig. 14. Two -color picture- reproducing system. 
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SUE/1/041 
RECTIFIERS 

and 

ELECTRONIC COMPONENTS 

THREE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0 -126 VAC 
Type 
387-4 # 
3B7-6 
3B7 -15 

Input 
C- 234VAC 
Type # 
31313 -4 
3B13 -6 
3B13 -15 

CENTER TAPPED RECTIFIERS 

Current 
4 AMP. 
6 AMP. 

15 AMP. 

Current 
4 AMP. 
6 AMP. 

15 AMP. 

Output 
0 -130* VDC 

Price 
$32.95 
48.90 
70.00 

Output 
0- 250 *VDC 

Price 
$56.00 
81.50 

120.00 

SINGLE PHASE FULL WAVE 
Input 

10- 0 -10VAC 
Type 
C1 -10 
C1 -20 

C1-40 
C1 -50 
C1-80 
C1 -120 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
80 AMP. 

120 AMI-. 

Output 
0 -8 *VDC 

Price 
$6.95 
10.95 
14.95 
17.95 
20.95 
28.95 
38.95 

CUSTOM DC POWER 
SUPPLIES 

Built to your specifications. 
For: 

INDUSTRY 
LABORATORIES 
UNIVERSITIES AGENCIES 
GOVERNMENT vote on 

We will be pleased to 4 

virem your requirements. 

SINGLE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0 -18VAC 
Type # Current 
B1 -250 250 MA. 
B1- 500 500 MA. 
Bl -1 1 AMP. 
B1 -1X5 1.5 AMP. 
B1 -3X5 3.5 AMP. 
BI-5 5 AMP. 
B1 -10 10 AMP. 
B1 -15 15 AMP. 
B1 -20 20 AMP. 
B1 -30 30 AMP. 
B1 -40 40 AMP. 
B1 -50 50 AMP. 
B1 -60 60 AMP. 
B1 -80 80 AMP. 

Input 
0 -36 VAC 
Type # Current 
B2 -150 150 MA. 
B2 -250 250 MA. 
132- 300 300 MA. 
B2- 450 450 MA. 
132 -1 1 AMP. 
B2 -2 2 AMP. 
B2 -3X5 3.5 AMP. 
B2 -5 5 AMP. 
B2 -10 10 AMP. 
B2 -15 15 AMP. 
132 -20 20 AMP. 
132 -30 30 AMP. 
B2 -40 40 AMP. 
Input 

0 -54VAC 
Type # Current 
B3 -150 150 MA. 
133 -250 250 MA. 
B3- 600 600 MA. 
B3 -5 5 AMP. 
B3 -10 10 AMP. 
Input 

0 -72VAC 

13pß 
B4 -3 
B4 -5 
B4 -10 

Input 
0- 115VAC 
Type # 
86-150 
B6 -250 
B6 -600 
B6 -750 
B6 -1X5 
B6 -3X5 
B6 -5 
B6 -10 
B6-15 

Input 
0- 234VAC 
Type # Current 
B13- 600 600 MA. 
B13 -1X5 1.5 AMP. 
1313 -3 3 AMP. 
B13 -5 5 AMP. 
B13 -10 10 AMP. 

Current 
600 MA. 

3 AMP. 
5 AMP. 

10 AMP. 

Current 
150 MA. 
250 MA. 
600 MA. 
750 MA. 
1.5 AMP. 
3.5 AMP. 

5 AMP. 
10 AMP. 
15 AMP. 

Select Proper Capacitor to Obtain Higher VDC Than Indicated. 

VACUUM CAPACITORS 
Standard Brands 

12 Mmfd. 20 Kv $4.95 
50 Mmfd. 20 Kv 4.95 
50 Mmfd. 32 Kv 5.95 

EDISON THERMO TIME DELAY RELAY 
I leater voltage 115 V. Norm. open SPST con- 
tacts. 15 -30 sec. delay. Contact rating 115 V. 
3A., 440 V. 2A. Size 3 %'xl ' diam. 
Standard 4 -prong tube base Ea. 9ÓC 

OIL CONDENSERS 
2 Mfd. 200VDC Bathtub $0.20 
.5 Mfd. 400VDC. Telephone Type .20 
2 Mfd 400VDC Bathtub .30 
2X.1 Mfd 600VDC Bathtub .39 
6 Mfd. 600VDC w /mtg. clamp .29 
8 Mfd 660VAC /2000VDC w /brkts 3.50 
.15 -.15 Mfd 8000VDC Voltage Doubler 

Type 26F381 w /brkts 3.95 
SPECIAL -LIMITED QUANTITY 

Sprague Vitamin Q Photo -Flash Capacitors. 
8 MFD -3000 VDC-36 watt /sec. 4%'x3%' 
x13'. Weight, 1 lb., 12 oz. each. 
Price $5.95 ea. 

3 for $15.00 
ATTENTION I I ! 

Bulletin No. 713, listing various government 
and commercial surplus items, is now available 
upon request. 

Output 
0 -12 *VDC 

Price 
$0.98 
1.95 
2.49 
2.95 
4.50 
5.95 
9.95 

13.95 
15.95 
24.95 
27.95 
32.95 
36.95 
44.95 

Output 
0 -26 *VDC 

Price 
$0.98 
1.25 
1.50 
1.95 
3.95 
4.95 
6.95 
9.95 

15.95 
24.95 
27.95 
36.95 
44.95 

Output 
0 -38 *VDC 

Price 
$1.25 

1.95 
3.25 

13.95 
24.95 

Output 
0 -50 *VDC 

Price 
$ 3.95 
14.95 
17.95 
27.95 

Output 
0 90 *VDC 

Price 
$1.95 

2.95 
5.95 
6.95 

10.95 
18.95 
24.95 
36.95 
54.95 

Output 
0 190 *VDC 

Price 
$12.95 

19.95 
35.95 
48.95 
69.95 

VOLTAGE REGULATORS 
These solenoid operated carbon pile regu- 
lators will stabilize the output of 12 -18 VDC 
power supplies, simply by connecting the coil 
leads across the output of the rectifier, and 
the carbon element leads in series 
with the load. Price each $2.49 

VARIABLE AIR TRIMMERS 
Standard Brands -Screw Driver Adjust 

Lots Lots 
Each of 10 of 100 

7.5 MMFD $0.29 $2.20 $18.00 
25 MMFD .31 2.40 20.00 
50 MMFD .33 2.60 22.00 

100 MMFD .41 3.40 30.00 
140 MMFD .49 4.20 38.00 

D -C PANEL METERS 
Attractive, rugged, and reasonably priced. 
Moving vane solenoid type with accuracy 
within 5%. 
0- 6 Amperes D-C 
0 -12 Amperes D-C Any range $2.49 each 
0 -15 Volts D-C 

Minimum order $3.00. No C.O.D.'s 
under $25.00. 25% deposit on C.O.D. 
Add 10% for Prepaid Parcel Post and 
Handling. Terms: Net 10 days In the 

presence of approved credit. 
All prices subject to change without notice. 

Orders Promptly Filled from Our Stocks 
sul Prices F.O.B. our NYC Warehouse 

RECTIFIER CAPACITORS 
CF -14 3000 MFD 12VDC $1.69 
CF -15 6000 MFD 12VDC 2.95 
CF -1 1000 MFD 15VDC .98 
CF -2 2000 MFD 15VDC 1.69 
CF -20 2500 MFD 15VDC 1.95 
CF -3 1000 MFD 25VDC 1.25 
CF-4 2X3500 MFD 25VDC 3.45 
CF -5 1500 MFD 30VDC 2.49 
CF -6 4000 MFD 30VDC 3.25 
CF -7 3000 MFD 35VDC 3.25 
CF-8 100 MFD 50VDC .98 
CF -19 500 MFD 50VDC 1.95 
CF -16 2000 MFD 50VDC 3.25 
CF -21 1200 MFD 90VDC 3.25 
CF -9 200 MFD 150VDC 1.69 
CF -10 500 MFD 200VDC 3.25 
CF -12 125 MFD 350VDC 2.49 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 50/60 Cycles 

Type # Volts Amps. Price 
XF15 -12 15 12 $3.95 
TXF36 -2 36 2 3.95 
TXF36 -5 36 5 4.95 
TXF36 -10 36 10 7.95 
TXF36 -15 36 15 11.95 
TXF36 -20 36 20 17.95 
XFC18 -14 18VCT 14 5.95 

All TXF Types are Tapped to Deliver 32. 
34, 36 Volts. XFC Type is Tapped to Deliver 
16, 17, 18 Volts Center Tapped. 

RECTIFIER CHOKES 
Type # 
HY5 .02 Hit 
HY8X5 .02 Hy 
HY10 .02 Hy 
HY12 .02 Hy 
HY15 .015 Hy 

RECTIFIER SURGE 

Amps. Price 
5 $3.25 

8.5 7.95 
10 9.95 
12 12.95 
15 13.95 

PROTECTION 
When an inductive DC circuit is opened, a 
high -voltage surge is produced that may 
damage a rectifier power supply. This danger 
can be reduced by the application of a non- 
linear resistance device known as Thyrite. 
Further information will be found in Catalog 
No. 719. 

RECTIFIER MOUNTING BRACKETS 
For Types BI through B6, and 

Type Cl $0.35 per set 
For Types B13 .70 per set 
For Types 3B.. 1.05 per set 

RECTIFIER KIT No. 612 -10 
6 and 12 VDC at 10 Amps. 

This unit will deliver unfiltered direct current 
for operation of motors, dynamotors. sole- 
noids, electroplating, battery charging and 
similar equipment. 
The two output voltages can be used simul- 
taneously, and can be varied above and below 
their nominal ranges. 
Complete with schematic diagram 
and rnstructione; Shpg. wt., 12 lbs. $15.95 

FILTER KITS FOR No. 612 -10 
1 section choke input, 10% ripple... $ 9.64 
2 section choke input. 2% ripple... 19.28 

PILOT LIGHT ASSEMBLIES 
Aircraft type, panel mounting, am- 
ber jewel. Knurled rim controls 
"DIM- BRIGHT." Bakelite and 
aluminum construction. Bulb re- 
placeable from front panel. For 
single contact bayonet bulbs, up to 
T -3RJ: size. Dimensions: 2M' over - 
a1 length, ' diameter, j' panel 
mntg. hole. IMMEDIATE DE- 
LIVERY. 500 to carton, nested. 

Request prices on company 
letterhead. 

WRITE FOR SELENIUM RECTIFIER CATALOG 
NO. 719 

-GREEN - caMpiNy - 
71 Warren St. 

New York 7, N. Y. 

Phone: BEekman 3- 7385 -6 

December. 1949 
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chanical scanning filters have been 
used -but the mechanical components 
could be replaced by electronic meth- 
ods both at the transmitter and the 
receiver. 

At the studio camera, a rotating 
color disc is placed in front of an 
Image Orthicon camera tube. See Fig. 
15. The color disc contains the three 
primary filters, red, blue, and green 
arranged so that there are four groups 
of these three primary colors, or a 
total of 12 filter segments. The light 
from the televised scene must pass 
through one of these filter segments to 
reach the camera tube and in so doing 
loses all color components except the 
one which matches the color of the 
filter. The speed of the disc is syn- 
chronized with the action of the elec- 

Fig. 15. In the CBS color system, the in. 
coming light rays are filtered by a color 
disc before reaching the camera tube. 

tron beam within the camera tube so 
that one field is scanned while a filter 
segment is passing in front of the 
camera tube. 

NEW! 
7- CUSTOM BUILT 

AM -FM Zc460 CHASSIS 
Here is exquisite high fidelity in chassis 

form that will grace the finest cabinet. 
The 513 De Luxe Tuner is easy to install in any 

console cabinet, old or new and embodies the latest 
engineering refinements for lasting high quality at a price 

that defies competition. 
The Espey 513 Tuner employs 10 tubes plus tuning indicator in a 

super hetrodyne circuit and features a drift compensated circuit for 
high frequency stability, tuned RF on AM and FM plus phono input 
provision, and separate AM and FM antennas, 

Model 514 De Luxe Power Supply -Audio 
Amplifier is designed specifically to work in conjunction 
with Model 513 Tuner, and is also used wherever a 
high quality audio amplifier is required. 

With an output of 25 watts, Model 514 features a parallel push 
pull output circuit, self balance phase inverter system, extended 
range high fidelity response, and inverse feedback circuit. 

Write Dept. KD for your free catalog. 

Makers of fine radios 
since 1928. 

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

106 
TEL. TRafalgar 9 -7000. 

To illustrate, suppose that at any 
one instant the red filter is in front 
of the camera tube. During this time, 
the red filter is permitting only light 
from the red- colored sections of the 
scene to reach the mosaic of the tube. 
With the red filter in position, the 
electron beam scans the mosaic and 
the electrical pulses corresponding to 
the red -colored sections of the scene 
are formed and transmitted through 
the video amplifiers. The filter in 
front of the camera tube remains in 
this position throughout the entire 
scanning run (one field of either the 
odd or even lines) of the electron 
beam. The same sequence is followed 
as each of the other filters moves in 
front of the camera tube. The elec- 
trical pulses from each of these scan - 
nings follow each other in succession 
through the various transmitter am- 
plifiers. 

At the receiver (Fig. 16) the pulses 
arrive in the same order in which 
they were transmitted. As they are 
traced out on an ordinary cathode -ray 
tube screen, the corresponding colored 
filter should be in position in front of 
the viewing screen. The observer, in 
viewing the image through the rotat- 
ing filter, sees these colors as they ap- 
peared when they entered the camera 
tube. The lines are traced so rapidly 
that each individual color sequence 
blends into the next, and only the com- 
pleted image appears to be present. 
This is similar to the action with 
ordinary television images. Here, too, 
the even and odd lines are scanned 
separately, but the observer integrates 
them both in his mind to form the re- 
sultant complete image. 

To insure that the color disc at the 
receiver is in step with the color disc 
at the transmitter, a special syn- 
chronizing pulse is incorporated into 
the video signal. 

It is possible to replace the rotating 
color disc and the single black -and- 
white cathode -ray tube at the receiver 
by an all electronic viewing system 
consisting of three separately colored 
image tubes. The incoming signals 
would then be routed by a special cir- 
cuit to the proper image tube and the 
final image would be formed by super- 
imposing the light output of each tube. 
This is similar to the RCA system. It 
is, however, admittedly more econom- 
ical to utilize the mechanical scanning 
disc. 

The CBS color system, as currently 
constituted, occupies a 4.5 mc. band- 
width, uses 405 lines (as against 525 
lines in the present black- and -white 
system), and 144 fields per second. 
With these standards the number of 
picture elements along each line is 
45' less than in standard black -and- 
white pictures. CBS claims that with 

Fig. 16. Block diagram of CBS color unit. 
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normal program material, the loss in 
detail is not too noticeable. 

Thus, we have here the two major 
systems competing with each other be- 
fore the FCC. The RCA system is es- 
sentially a dot sequential system while 
the CBS is field sequential. Demon- 
strations are being conducted by both 
organizations (along with others) at 
the hearings with the avowed purpose 
of attempting to bring to a head the 
controversy and possibly enable the 
FCC to come to a definite conclusion 
concerning the feasibility of either 
system (or possibly some other sys- 
tem, of which several have been ad- 
vanced) and establish a set of stand- 
ards. It is even possible that the FCC 
will feel that none of the systems thus 
far advanced are suitable and refrain 
from making any decision at this time, 
preferring to delay the introduction 
of color television until more experi- 
mental data is available. In any event, 
the choice, or lack of it, is expected to 
be definitely announced within the 
next few months. 30 

Ham Unity Returns 
(Continued from page 55) 

present were invited to comment on 
the various questions. 

During the Tuesday session, there 
was considerable "buzz buzz" in the 
hall outside of the conference room. 
Among the most active transients were 
Jack Doyle, Mr. Segal, Jack Boland, 
Si Bing and Lew Gilmer. It was quite 
obvious that these "in the hall" dis- 
cussions were to attempt a compromise 
on 12.0, that would be acceptable to 
the various groups and which, in its 
revised form, might be acceptable to 
the Commission. 

Several changes were made and 
while not confirmed at this writing 
were as follows: 

12.0 Basis and Purpose. 
(a) Recognition of the value of the 

amateur service to the public as a 
voluntary non -commercial communi- 
cation service, particularly with re- 
spect to providing emergency com- 
munications. 

SOME HAM CONTACTS NTACTS 
NIXED 

TtIE FCC has notified American hams 
that a number of foreign govern- 

ments have clamped down on inter - 
country contacts. 

The International Telecommunica- 
tion Union advised the FCC that the 
following countries have forbidden 
foreign communications: Austria, Bur- 
ma, French Oceana, Greece, Indo- 
China, Indonesia, Iran, Israel, Leb- 
anon, Madagascar and dependencies, 
Mauritius, Netherlands Antilles, Siam, 
St. Pierre and Miquelon, and Togoland. 

Under international agreement com- 
munication between hams of different 
countries is forbidden if the govern- 
ment of one of the countries objects. 
This ruling is now in effect, and any 
attempt on the part of American hams 
to contact amateurs in the named 
countries could lead to a suspension 
of license. 30 

December, 1949 

(b) The continuation of the ama- 
teur's proven ability to contribute 
to the advancement of the radio art. 

(c) Encouragement within the 
amateur service of a program which 
provides for advancing skills in both 
the communication and technical 
phases of the art. 

(d) Establishment of a reservoir 
of trained operators, technicians, 
and electronics experts. 

(e) The continuation of the ama- 
teur's unique ability in the promo- 
tion of international good will. 
This new revision of the philosophy 

back of the FCC proposals was recom- 
mended primarily to satisfy the initial 
objections of the ARRL in the matter 
of "as directed" by the FCC. 

May we call particular attention to 

the fact that all of these proposals as 
accepted by the various groups are 
simply recommendations to the FCC. 
All of the suggestions, changes, and 
other notes will be carefully analyzed 
first by the Amateur Radio Division, 
which in turn will make recommenda- 
tions to the commissioners. 

The final acceptance of any new 
regulations is now entirely up to the 
Commission and until the Commission 
sees fit to publish new rules and reg- 
ulations for Amateur Radio, there will 
be no change in the present status of 
our hobby. 

It is hoped that by the time this issue 
reaches you the Commission will have 
issued new rules and regulations gov- 
erning Amateur Radio. 

INSTRUMENT 

Here is a fine radio, in chassis form, to please the most 
discriminating music lovers. 

Easy to insta'I in any console cabinet old or new, the Espey 
511 AM -FM radio chassis embodies the latest engineering 
refinements for lasting high quality and enjoyment at a 
price that defies competition. 

Features, 12 tubes plus rectifier and tuning indicator; 
drift compensated circuit for high frequency stability; 
tuned RF on AM and FM, high fidelity push -pull audio; 
13 watts power output; wide range 12" PM speaker; 
smooth flywheel tuning; phono input provision; 
separate AM and FM antennas. 

Other models available including 25 watt output. 
Write Dept. K D for your free catalog. 

Makers of fine radios since 1928. 

528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. TRafalgar 9 -7000. 
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HOW TO SAVE 

400 
ON ANTENNAS 

BUY DIRECT -FROM- 

MANUFACTURER 

--Tri"?a* 

\39/ 

NET COST 
The CORONET $14.00 
(4 -CN) LESS MAST 

This conical array assures maximum 
distance reception. Tests prove this 
model outperforms other stacked types 
as for as 100 miles from transmitter. 
High frequency lobes optional. 

NET COST 
The CAVALIER $14.00 
(4 -DN) LESS MAST 

Another Warren first. Clear pictures re- 
sult from single reflector on each stack. 
Gives maximum performance at maxi- 
mum distances from transmitter. HF 
lobes provided on request. 

The FOLDED 

HI -LO (FHL) 

NET COST 

$5.25 
LESS MAST 

All -band for covering channels 2 
through 13. Add more bays by order- 
ing proper stacking rods at slight extra 
cost. Complete assembly includes 4 
wingnuts for quick set -up. 

PRICES F. O. B. NEW HAVEN 
SUBJECT TO CHANGE 

WRITE FOR QUANTITY DISCOUNTS 

WARREN 
MANUFACTURING CO. 

250 EAST ST. 

NEW HAVEN, CONNECTICUT 
108 RADIO .0 TELEVISION NEWS 

Mac's Service Shop 
(Continued from page 53) 

brilliant suggestions for separating me 
from my hard -earned cash ?" 

"I was just debating with myself 
whether I should let you buy the com- 
bination AM, FM, and TV radio, com- 
plete with a dual -speed record player, 
that is corning in next week," Mac said 
musingly. 

"Let me buy it! I'd like to see you 
make me. Why you are the very one 
who discouraged me from buying a 
straight television set when I wanted 
to do so a couple of months back. You 
said that in this ultra- fringe area re- 
ception was too erratic and spotty for 
me to get my money's worth out of a 
set at this time. Now you are talking 
about my buying a combination outfit 
that will cost twice as much!" 

"Just keep your shirt on, old scissor - 
bill," Mac said soothingly, "and I'll 
try to explain. First, you need a new 
radio and record player. That one you 
have now has served long and faith- 
fully, and it is still in fair shape; but 
many improvements have been made 
in radios and record players since it 
was designed. Your whole family 
really enjoys good music, and I know 
that you would get a great deal of 
pleasure out of hearing the tone qual- 
ity to be had from a modern top -qual- 
ity combination radio and phono- 
graph." 

"Then why don't I just buy me a 
radio -phono combination ?" 

"Because TV is coming fast, and we 
are certain to have excellent reception 
here in a year or so. In the meantime, 
there are many nights when video re- 

ception here is very good, even with a 
comparatively simple two -bay antenna 
erected on the roof. If you had this 
combination, you would be in a posi- 
tion to enjoy the visual programs when 
they were coming through. On the 
nights when they were not, your pur- 
chase would not be sitting idle, as 
would be the case with a straight TV 
set. You could still enjoy the fine AM 
or FM programs, or you could listen 
to your records. 

"In this way you would be in on the 
entertaining and exciting development 
of TV- something that you will miss 
if you wait until perfect reception is 
to be had here." 

"But isn't there danger that my set 
will quickly become obsolete ?" 

"After watching the way the FCC 
has safeguarded the buying public in 
the past, I am quite willing to trust 
them to take care of this matter in the 
future." 

"By golly, I believe I'll buy it!" Bill 
said with sudden enthusiasm. "I know 
darned well I got more kick out of 
listening to Harry Snodgrass playing 
the piano at WOS on a three -tube 
blooper than I get out of all the pro- 
grams I can hear today. The fun is in 
being in on the ground floor of some- 
thing new, and that argument of yours 
about a combination being a better 
investment makes sense. Give me a 
ring when it comes in. Now I've got 
to go. Since you three have got all of 
my money, there's no use staying 
around here any longer." 

As he went out the door, he was 
whistling All I Want for Christmas Is 
My Two Front Teeth, but his face wore 
that self- satisfied look of a man who 
had completed his Christmas shopping 
early and satisfactorily. -30 

Displacing slower -speed towed or remote -controlled aircraft targets, a new radio 
piloted ramjet type Martin KDM -1 target drone can dart through the skies at an 
ultra -high speed close to that of sound. The new practice vehicle is an improved 
version of the Martin Gorgon IV, shown below. developed by the Glenn L. Martin 
Company, which was the first successful pilotless aircraft to be powered by ram- 
jet engines. KDM -1 drones will be used by the U. S. Navy to simulate maneuvers 
of the fastest fighter planes in order to sharpen the eyes of the surface fleet anti- 
aircraft gunners. Remote -controlled by radio after launching, when the gasoline 
fuel supply is exhausted, they zoom upward opening a parachute and are gently 
dropped into the ocean from which they can be retrieved and repaired for other flights. 
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* SPECIALS * 
ELECTROLYTIC 
CONDENSERS 
New Not Surplus 

D.Y. TYPE LUG TERM. 
18c ea. 10 For $1.50 
MFD. VOLT 

250 
400 200 
40 300 

20 
20+100 

133 30+30 25 40+40 400 40 200 50 
2x10 

135 
30+15 150 

40+20 150 
10 300 
10 200 

450 
40 250 
40 150 
40/20 150 
25/40 25/200 
2x40 
29c ea. 10 For $2.50 
2x10 300 

225 15 
20/20 350/25 
20/30 230 150 
30+20 150 
30/20 350/25 
10 /50 /100 450 /100 /50 
15-15/20 350/25 
15-15/40 150/25 2525/10 25/350 
20-20/10 50/400 

2x20 
20/20 
10 -20/20 10-15 /20 
15 -15/20 10-10 /20 
3x80 

12 
15 
10 
20 
80 
40 +20 +20 40/20 
40/25 
40/30 
10/50/100 
10/10 -10 
16 
20 
15 

150 
400/25 
350/25 
350 /25 
250/25 
350/20 
150 
150 
525 
450 
450 
525 
150 
150 
150/25 
200/25 
150 
350 /100 /50 
25/150 -150 

450 
350 
250 

2x90/20 200 /SO 5.69 
150 -20/8 25/50 .49 
120 -60.20 150/25 .49 
3x20 450 .59 
2x20/20 450/25 .39 
20 -8/25 450/25 .49 
40 -20/20 450/25 .69 
40 +10 +10 450 89 
40/40/25 475/400/50.59 
40/20/25 450/50 .69 
40/40/16 450/400/350 .79 

.98 
.89 
.79 
.69 
.69 
.98 

4%ZD 
2x30-15/20 400/25 
3x30 s10 0/2 

450/25 6x0-040 IS0 400/5420 
2x80/60 250 .65 
150-50-25 150 .49 
20-10,50 450/50 .49 
2x20/20 400/25 .59 
40-20/20 400/25 .59 
40-40/25 400/25 .59 
40-10/80 450/150 .69 
40-40-10 450 .69 
40-30-10 450 .79 
3x15-30 300 .69 
2x30/20/10 450 .98 

MINICAPS PIGTAIL 
MFD VOLT PRICE 
30 450 5.49 
30 300 .45 
30 350 .48 
40 450 .45 
40 525 .60 
16 350 .35 
16 525 .45 
16 450 .40 
16 100 .24 
20 25 .20 
20 80 .25 
20 450 .40 
24 350 .30 

8 400 .30 
8 150 .15 

10 150 .20 
10 SO .15 

4 50 .10 
4 150 .14 

DS TYPE CARDBOARD 
w /LONG PIGTAILS 

MFD. VOLT PRICE 
2x10 450 5.45 
3x40 150 .45 

20-20 150 .34 
22-20 250 .45 
30 -30 150 .40 
32 -32 350 .49 
30-50 150 .42 
40 -20 150 .42 
32 -32 250 .49 
40 -40 150 .42 
32 -16 450 .55 
3x40/10 150 .70 
80 -40- 30/100150 25 1.29 
8-8/25 450 75 1.10 
30 -20/20 450.25 1.10 
20 -16 /10 200 25 .50 5-30 350 .55 
2005020 150 25 .59 

8 450 .35 
16 450 .40 
20 150 .18 
20 450 .40 

Write for List of Other 
Values 

RA 

.ì;'; 
NLcS 
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TOP TRANSFORMER BUYS! 
Power Transformers- 115v'50.60 cps input 

Volts Out 

770V 
550VCT 
2x200V 

21110VCT 
2.110V 

550VCT 
580VCT 
700VCT 

2300V 
100VCT, 65V 

Amp. Filaments Each 

1500V 
1100VCT 

Tapped ® 400V 
78V 

825VCT 
800VCT 
2x300V 
585 

1080VCT 
600VCT 

1120V 

215VCT 

0025 
053 
.35 
.01 
.013 
.100 
.040 
.017 
.004 
.1 

.160 

.253 

.303 

.190 

.150 

.042 

.086 

.055 
155 
.600 

.300 

2.5V/3A 
6.3V/.5, 2.5V01/1.75 

2a20V/.01 
6.3V/10, 25VCT/1 
6.3V/2.5, 2x2.5V/1 
6.3V/1.8, 6.3V/.6 

5VCT/3 
SVCT/3A 
2.5V/2A 

6.3VCT/10, 40V/.1, l 
18VCT/.1, 18-6/.1, 6.3V/.1 J 

2.5VCT/12, 30V/.01 
6.3V/.6 

6.3/2 
5VCT/3A 

5V/3, 2.5/2 
55V/125, 45V/3.5 

5V/3, 6.3V/6 
6.3V/1.2, 6.3V/1.2 
6.3VCT/5, 5VCT/3 

2x5VCT/6-2, 6.3VCT/3, 
6.3V/.303 
5VCT/5 

51.98 
2.49 
2.39 
2.75 
3.45 
2.29 
2.95 
2.25 
8.49 

3.49 
6.95 

6.95 
1.79 
3.95 
3.95 
3.95 
3.95 
5.49 
3.95 

14.95 
2.29 

Plate Transformera -1150/50 -60 epa Input 

Volts Out Amp. Each Volts Out Amp- Each 

65V .500 51.49 70V L $1.95 
500VCT & 650VCT 150 -.015 3.00 100V 3. 1.95 

2x150V 2x.940 4.25 1620VCT .400 11.95 
600VCT .01651 2.49 246VCT .880 3.95 
250VCT 121V 1.5 

690V 450 4.95 126.5V 1.5 1 2.25 
1470VCT 1.2 24.00 132V 1.5 

Filament Transformers- 115V/50 -60 cps Input 

Rating Each 

2.5V/5A HV INS 
6.3V/2A, 78V.300 

36V /1.11 
5VCT /20A 

4V /16A, 2.5V/1.75 
HV INS. 
5V /115A 

7.2V/7, 6.4V /l0, 6.4V/21. 
2x26.2V/25, 16V/I 
6.3VCT/20, 6.3V/1.8 

6.3V/.6 
6.3VCT/1, 6.3VCT/7A 

6.3V/5A, 6.3V /lA 
6.3VCT/3.2, 6.3VCT /1A 

5V /6A 

$1.79 
1.79 
1.49 
5.49 
3.95 

12.95 
5.95 

5.25 
2.75 
2.25 
2.25 
1.95 

Rating Each 

6.3VCT/IA, 5V/2A 
30VCT/.330, 34VCT/.380 

6.3V/2.5, 2x2.5/7 
2x2.5VCT/6.5A 

2.5V/1.75A, 5V/3A 
} 6.5V/8A, 6.5V/.6Á 

IOVCT/13A,10VCT/3.25A 
5VCT/13.5A,2x5VCT/6.15 

1.3V/.0091KVA 
6.3VCT/.6A, 5V/2A 

6.3VCT/2A. 6.3VCT/2 
6.3V/1A, 6.3V/lA 

6.3V% 
2 /7AVnA ¡ 

6V/3A 

$1.85 
1.95 
3.25 
3.25 

3.85 
6.95 
6.95 
2.95 
1.85 
2.45 
1.95 
3.25 
1.10 

SPECIAL TYPES 

INPUT OUTPUT 

6,12, 24 or 115VDC. 
or 130VAC 
230V 60 Cy 

110/115/120/125 60 Cy 
210/220/230 60 Cy 

230V 60 Cy 
230V 60 Cy 

220/440V 60 Cy 
220V 60 Cy 

220V 60 Cy 

45/78/90V 
220V 60 Cy 

} 
220V 60 Cy 

43/78/90/115/180/230 
110/115/120/125 

230V 60 Cy 

200V 60 Cy 

230V 60 CY 

50V 60 Cy 

6V&12V 
230V 60 Cy 
220 & 440V 

230V & 115V 

440 60 Cy 3 Phase 

230V 60 Cy 

95-130V 60 Cy 
220/440 60 Cy 

220/444V 60 Cy 

i 

420VCT/85Ma, 6.3 V /1.9 A, Unix 
Vibrator Kfmr J 

230V .05A 
115V/78V .410 /MA/ -600 MA 

13.5V/1.11 Amp 
2.5VCT /4A 
2.5V/6.5A 

200V/20A, 4x6.3V/.9A 
286VCT/290 MA 

260V /.03A, 100V /1A, 6.3V/4.2 
700VCT/75 MA, 40VCT /.1A, 

15/10/15V/.1 Amp 
1V to 10V Tapped 

2x400/.05 MA, 2x5V /6A, 
12.6V /1A 

24V/.6A, 5V /3A, 216.3V/14 
2.5V/6.5A, 2.5V/6.5A, 6.3V/4A 

6/12/10/24/75/100/115V 150 MA 
5V/9A HV INS 

700VCT/.08A, 110VCT /.08A 
24V/.08A, 6.3V/.3, 6.3VCT /IA 

5V/3, 5V/5A, 2.7V/5A 
400V /.03A, 190V /.03A, 5V/2.54 

5V/2.5A, W/2 -866 Sockets 
2x750V/.001A 

£4V /9 MA,51V/3 MA,1.4V /.5 A 
Vibrator Transformer 

250V/.1A, 5V /2A, 5V /9A 
3x2.5V/5A, 2.5V/15A 

5VCT /7.5, 5VCT /7.5, 5VCT /I511/4 

3 Phase 220V 30W or 2200 
8 6V Single Phase 60 Cy 

110V /200 MA, 33V/200MA, SV/ 
I0A2.5/1.4V/10A, 1500V /160 MA 

115V/3.6A, 40.9V/3.3A 
115V/6.52A 

115/110/105V/7 Amp 

EACH 

$2.40 
1.10 
1.59 
1.40 
1.49 
1.95 
2.95 
2.95 
2.95 
2.39 
2.95 

2.95 
2.29 
3.95 
2.49 
4.25 

4.25 

4.25 
1.95 
1.95 
4.95 
5.95 

10.95 
5.95 

5.95 
10.95 
12.95 
13.95 

WRITE FOR CATALOGUE 

FILTER 
5 HY 40 MA 3 for $0.99 
30 HY 25 MA .79 
25 HY .065A 1.00 
8.5 HY 125 MA 1.49 
1.75 HY 100 MA .59 
30 HY 20 MA .98 
15 HY 100 MA 1.39 
.2 HY 600 MA 1.95 
Swing 1.0/3.0 HY .225/.02 Amp, 
.22 HY 600 MA .44 HY 400 MA 
Dual 1.52 HY .1676 $1.95 
Dual 120 HY 17 MA 2.49 
Dual 10 HY 150 MA 3.50 
3.5 HY 500 MA 4.95 
10 HY 500 MA 12.95 
Swing 9 -20 HY .525/.075 MA 
6 HY 150 MA $1.50. 
.116 HY 150 MA 4.25: 
.35 HY 350 MA 7.25, 

WRITE FOR L 

CHOKES 
20 HY 50 MA 
11.5 HY 90 MA 
6 HY 150 MA 
25 HY 75 MA 
.030 HY 2A 
5 HY 150 MA 
Dual 7 HY 75 MA, 

I1HY60MA 
1.75 HY 225 MA 

.100 HY I.4A 

.333 HY 1.12A 
.1 HY 1 Amp 
20 HY 300 MA 
10 HY 450 MA 

I 

2.5 HY 130 MA 
01 HY 2.5A 

5 HY 200 MA 

IST OF OTHERS 

$0.79 
1.39 
.99 

1.25 
1.39 
1.45 

1.39 
2.25 
1.75 

$1.95 
2.29 
3.95 
7.95 

12.45 
14.95 
$1.25 
1.45 
1.45 

DMMUNICATIaNS 

aMPANY 

Basic Photoflash 
Condensers & Paper 
6 Mfd 330VAC 

1200VDC let. ...$1.95 
.5 Mfd 750 VAC 

2500DC ... 1.75 
I Mfd 1500VDC... .89 
I Mfd 2000VDC... 1.00 
2 Mfd 1500VDC... 1.00 

10 Mfd I000VDC... 1.95 
15 Mfd I000VDC... 2.25 
3 Mfd 2200VDC... 1.95 
6 Mfd 1500VDC... 2.15 

45 Sec Time delay 
Relay 110V Input 1.95 

14 Mfd 330VAC 
200VDC Int.....$2.95 

I Roll 35MM Photo Pa- 
per I./ex250 Ft. Lg. 

EKCo #2 Pkd in Tin. 
Perfect Condition... 

.75c ea. 

XFMR TELEV PWR 
SUPPLY KITS 

BASIC 3" and 5" T.V. 
PWR SUPPLY 

T ran s. 1080V/55Ma, 
6.3V /I.2A, 6.3/1.2A. 2 -.1 
Mfd 2500V 2X2 Tube. 
Socket. 1. 100000 ohm 
Rests. Price $7.49 

BASIC 5" AND 7" TV 
PWR SUPPLY 

Trans. 2300V /4M a, 2.5 
2A. 2 -.I Mfd 7500V Pyr. 
2X2 Tube, Socket, 1.100- 
000 ohm Resis $9,50 

TV TRANSFORMER 
3000V /5Ma, 720VCT/200 
Ma, 6.4V/8.7A, 6.4V /.6A, 
5V /3A, I.25/.3A Fil & 
Plate Voltage for 7" & 9" 
Tube $4.95 

BASIC 15 WATT 
AMPLIFIER 

Pwr. Supply contains 
Trans. 600 V CT /.155 M A, 
6.3V /5A. 5V /3A, 2 -7 
MFD 600V. Dual Choke, 
IOHY 200MA, 5T4 Tube. 
Socket. Price $8.49 

BASIC 50 WATT 
AMPLIFIER 

Pwr. S u p p l y contains 
Trans. 880 V CT /200 M A. 
Dual 10HY 200MA Choke, 
2 -7MFD 600V, 574 Tube. 
Socket. Price $10.49 

VARIABLE 
TRIMMER 

CONDEN SERS 

0714 3.2.42M mf .. ..23c 
C713 - 2.8.27 M mf ....20c 
C717 2.8.35M mf . .. .23e 
A289 3 -25Mmf ....21e 
1741 3.9.50 M mf ....23e 
Write for Other Values 

LINE FILTERS 
LINE FILTER. GE 100 
Amp Filter w/2 x 5Mí4 
50V oil cond. Operates on 

DC 

"` $1.79 
1KW LINE FILTER, clean 
up BCI & TV1. With 4- 

Easy Ntod Mount $3.95 

Noise Filt. JxS1E. 
10 Amp 

Noise Filt. .1055D. 
4 Amp 35e 

HiGain Dyn Mike Xfmr 
UTC /SuperElee 3wdg 600 
CT&4000 ohms tapped 
2504150 o h m s. Fully 
Shielded Herm. 
Sld 49c 
2 for 95e; 10 for 54.50 

COLLINS ART -13 
FREQ. MULT. UNIT 

2 -18 Me for t w o 1625 
Tubes. Comp. Assy less 
Tubes w /ckt 
dia9. Price $8.49 

Birtcher Tube Clamps 
926C 
926-16 
926 -B1 
926-82 
926 -88 
926B -16 
926A -14 
9260 -19 
926A 926-01 

926 -A11 
926 -C1S 
926 -C13 
926B 

13c ea. 
100 for 
$12.00 

RATED CONCERNS SEND P.O. 

ARC 5 PARTS EQUIPMENT 
AND KITS 

60 Meter Xmttr Conversion 
Kit $1.50 

40 Meter Xmttr Conversion 
Kit 1.50 

40 Meter Rec Conversion 
Kit 1.75 

3 Pos Switch Eliminator 
for BFO 19e 

Fuses IOA 3AG 5c 
Condenser Kit 4.3x.05 Mfd 

1 -15 Mfd 75c 
Cond .05- .01 -.05 I9c 
Cond 3x.05 19e 

Loading Coil 80 and 40 Mtr 69c 
Modulation Xtrmr 807 to Par- 

allel 807 $1.00 
Control Box 1.00 
Xmttr Pushbutton 1.00 
Xmttr Rack 1.98 
Shock Mts for Rec 35c 
Control Cable $1.19 
Modulator w /Dyn & Tubes, 

New 6.95 
Parasitic Suppressors IOe 

Var Cond Rec Trans....90e ea. 
Dial Plates Rec Trans 190.550 

Kc l0c ea. 
Plates for Control Box 190.550 

Kc, 3.6 Mc, 6 -9.1 Mc lOc ca. 
RF Choke. 2.5 Hy 19c 
Kit of 2 -5 MFD cond 

1 Choke 5634. 1 Trans 692327.1, 
I Choke 5546, all fer 98e 

HF Coil ESL 693 -865 S.T 19e 

RF Sections. 190 -550 Kc, 6 -9.1 
Mc 50e ea. 

IF Coil 6.9.1 Mc Slug Tnd..49e 
Control Box Switch 15c 

PL 154 12 Png Female 30e 
PL 153 18 Png Female 30e 
PL 148A 3 Png Female 30e 
9821 8 Png Female 30e 
5542 7 Png Male 30e 
6578 2 Png Female 30e 
5577 6 Peg Male 30e 
6418 8 Png Male 30c 
7027 18 Png Male 30e 

Any 4 Plugs $1.10 
Dyn Plug 3 Png 10c 
RF Sect Plug 3 Png 10c 
Chassis Plug Mount 7 Png. 18c 
Neon Ind Bulb 15e 
15 Mmf Trimmer 15e 

Relay 24v Dpdt 49c 
24v 4pdt 69e 

12SK7 Tube 59c 
12SR7 Tube 59c 
12A6 Tube 29c 
12SF7 Tube 59c 
Ant Feed Thru 12e 
Ant Loading Coil TN6 Com- 

plete $1.98 
Junction Box includes 12 Plugs. 

6 Ckt Bkrs, Sw it c h. etc. 
117A $2.49 

Junction Box 122 for Tel & 
Mike 39c 
Write for Other Material 

ARC 3 COMPLETE AUDIO 
MODULATION XFMR PKG. 
T103 Carbon Mike to Grid. 
Price 95c 
T102 615 to PP 6L6 GRIDS 
(Modulation) $1.15 
TI04 MOD. XFMR PP 6L6 to 
832 or 8298 Plates $1.49 

COMPLETE KIT 
OF THREE $2.98 

Precision Resistors 
ohms ohms ohms 

1.01 250 10000 
3 430 12000 
5 468 17000 
5.05 800 17300 

10.1 920 20000 
18 1100 25000 
43.5 1450 30000 
50 1900 33000 
75 2230 35000 
82 4300 40000 

120 5000 50000 
125 7000 55000 
128 7500 57000 
150 8500 75000 
200 

Each 25c; 10 for $2.00 
84000 150000 250000 

100000 170000 500000 
120000 220000 

Each 35c, 10 for $3.25 
I Meg. ea. 70e 
6.330 Meg. $1.00 

ILJ MICA-TICS N .5 CABLE DM 4 ONEDIGBY9 2.4 

QLJIPMENT ilËYYÓR}7,HeY. 
C.E.C.MONEY BACK 6UARANTEE,$3 MIN.ORDER, 

Heineman 
Ckt Bkrs. 
For AG- 
DC Oper- 
ation. Am- 
peres .010. 
3. 7, 10, 
50. 80.100, 

150. Ea. $1.45 
Klixon 25A 98c 
Dual 8 & 25 Amp...$2.49 
De Ion 35 Amp.....$3.29 

XMTR 
COILS 

AIR 
WOUND 

80 MTR Bar Prong 100 
w $1.19 
40 MTR. 5 Prong 50w 
plug in socket $1.19 
160 MTR 5 Prong 50w 
plug in socket $1.19 
40 
100w 

MTR 3 Prong Bar 
$1.19 

# C538 2.3.5 MC 300w 
Fix. Link $1.19 
# 1735 2 -3.5 MC. 300w 
Var. Link $1.49 
#C390 5.7 MC. 300w 
Fix. Link $1.19 
160 MTR Bar Type 180w 

$1.19 

ROTARY 
BEAM 

COUPLER 
RF Coupler 
360° rotation I 

turn coupling 
link. Plastic 

case mount on á`2a95 
side. Price.... w 

932 PHOTO 
TUBE 

Gas Phototube 
having SI re- 
sponse, partic- 
ularly sensi- 
tive to Red and 
Near Infrared 

Radiation. Can be used 
with incandescent light 
source. Send for 15e 
Data. Price 

1619 -1619 -1619 
Octal Base Penton Aver - 
satile High Per - 

2 I e seance Tube L 
5 for New $1.00 

INTERPHONE 
CONTROL BOX 

Permits 
Transfer of 
H.S. from 
Receiver. 
4 "x4" WD 
x 2" D. 
Contains 
JK - 33A, 

1K -346, Toggle Sw. Lum. 
Tip. Pot. 50,000 Ohm. 
Term. Strip. A REAL 
BUY. PRICE 50e 

T.V. Transform- 
er, 7" or 9' scope. 
3000v /5MA, 720 
vet /200MA, 6.4/ 
8.7A. 6.4/.6A, 5/ 
3A, 1.25 .3A. 

Price.. $4.95 

RHEOSTATS 

5 ohms 
50 ohms 

250 ohms 
1000 ohms 

15000 ohms 

250w 
25w 
25w 
50w 

4w 

$1.98 
.49 
.59 
.98 
.39 

RECTIFIERS 
KS 9020. 20 MA. Twenty 

12V Discs. 1 ate" Dia. 
Two stacks. one of 5 

Prier 
15 discsforT$33O. 

ce 
Rect. in 7.1VAC -Out 2.4V 

Sel. Price 
81289$1.49 

Rect. Full Wave In. 180 
VAC. Out 12OVDC. .4A. 
Price .... ..... $3.49 

Rect. 38V in /28V Out /1.5 
Amp. .... ..... $1.49 

Rect. Dual Input 2.2V is 
1.5A; Out /6.5V for 
SCR 59345C728. 
Price $1.49 

- A 
O M PAIVY I:O.B.N.Y.C.SERDNOIIEYORDERORCNäK.ONLYSNIPPIMGCRAR6ES5$NTf,Op, 
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SURPLUS 
HOYT MODEL -515 

0 -15 AMPERES 

DC METER 

MIRROR SCALE 

Includes test leads ani 
steel carrying case. 

Meter size 4 x5 Basic 

movement approx.l2ma. 

Special $3.33 Each 
10 FOR $30.00 

SURPLUS EQUIPMENT 
Trouble Shooting Manuals 

(Includes Schematics) 
BC -348 Receiver 

BC -779 (Super -Pro) Receiver 
SCR -522 Transmitter -Receiver 

BC -610 Transmitter 

ANY BOOK $1.00 EACH 
(Add 10e for postage) Quantity Discounts 

COMMAND RECEIVERS 
BC 453 Rec. 190 -550 ks -New $12.95 

'BC 454 Rec. 3-6mc- New .. 6.95 
BC 455 Rec. 6 -9mc -New 6.95 

SPECIAL!! 

FL-8A FILTERS .... $1.37 
ALLEN -BRADLEY 

TYPE ' J" POTENTIOMETERS 
100 (SS) 10K 25K 
500 10K (SS) 25K (SS) 

1000 (SS) 15K (SS) 50K (SS) 
6500 (SS) 20K (SS) 60K 

100K 250K (SS) 
100K (SS) 500K (SS) 
150K I meg. (SS) 
200K (SS) 

All shaft lengths min. 5 except where 38e each marked (SS)-crew-slot 

COAXIAL CONNECTORS 
83-1AP S .09 
83-1H .10 
83-IJ .68 
83-IR .28 
83-IRTY .45 
83-1SP .28 
83-1SPN .28 
83-1T 1.12 
83-22AP .85 
83-22F' .88 
83-22R .52 
83-22SP .48 
UG-7/AP 2.14 
UG-12/U .63 
UG-2I/U .67 
UG-22/U .86 
UG-23/U .63 
UG-24/U .67 

ÚG-29/U .83 

UG-30/U $ .94 
UG-33/U 14.80 
UG-34/U 12.80 
LG-36/U 12.40 
LG-37/U 12.40 
LG-SS/U .57 
UG-85/U .62 
LG-86/U 1.22 
VG -87/U .68 
UG-171/U. .. . 1.33 
UG-176/U. .. . .16 
UG-180A/U.. . 3.82 
UG-191/AP... . .57 
N, X-195/U .41 
UG-197/U. ... 1.33 

. . . . .5 8 . . .58 
UG-254/U .88 
UG-255/U. . . .82 
UG-264/U.. 1.74 
MX-267/U .15 

TUBE SPECIALS 
GUARANTEED BRAND NEW 

-STANDARD BRANDS ONLY- 
SELECTED FROM OUR COMPLETE LISTING 
1A3. ... $0.45 
1B3GT. 1.18 
2A3 .89 
2X2 .49 
5Y4G .38 
5Y4GT .46 
5Z3 .59 
6AC7 .79 
6AG5 .89 
6AK5 .89 
6AL5 .69 
6AO5 .72 
6BG6G 1.72 
6C4 .21 
6.86 .89 
6L6GA .87 
6SL7GT .69 
6SN7GT. .64 
7C4 .19 

7E5.... $0.29 
10Y.... .19 
12A6 . .24 
35Z5GT. .44 
50L6GT. .57 
3AP1. . . 4.63 
3BP1.... 2.59 
5BP1.... 1.89 
5CP1.... 2.87 
5CP7.. . . 3.76 
5FP7.... .57 
5HP4.... 2.90 
1P24.... .29 
2051..... 49 
2C22.... .22 
2C26 .. .27 
RK-34... .28 
24G .44 
211 .62 

304TL... $0.89 
316A. .. .66 
446A ... .79 
807 1.15 
811 1.71 
813 6.95 
815 1.72 
866A .95 
1613 .61 
1619 .19 
1624 .69 
1625 .19 
1626 .29 
1629 .29 
9001.. .42 
9002 .39 
9003 .39 
9004 .39 
9006 .29 

SEND FOR FREE MONTHLY BULLETIN 

LECTRONIC RESEARCH LABS 
1021 -R Callowhill St. Phila. 23, Pa. 
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Within the Industry 
(Continued from page 28) 

ANCE AT TIMES SQUARE recently 
opened its doors at the "crossroads of 
the world," 42nd and Broadway, in 
New York City. The new company will 
retail RCA Victor television, radios, 
radio -phonographs, and records exclu- 
sively. . . . THE HOUSE OF TELEVI- 
SION, INC., New York, manufacturers 
of TV filters, screens, and video acces- 
sories, has recently moved its factory, 
offices, and showrooms to 40 West 4th 
Street, New York City. 

* * * 

LEONARD C. TRUESDELL is the new 
sales manager for Zenith Radio Cor- 
poration's line of 
household radio and 
television receivers. 

This newly - 

created post in the 
company was neces- 
sitated by increased 
activity in these 
lines and Mr. Trues- 
dell will be respon- 
sible for all sales activities of the 
household division including sales 
promotion, advertising, and sales 
training. 

Mr. Truesdell has been associated 
with radio and appliance businesses 
since 1923. He has been connected 
with such well -known firms as Frigi- 
daire, Crosley, Bendix, and Hotpoint. 
He joined Hotpoint in 1946 as vice - 
president in charge of marketing and 

in three years' time completely rebuilt 
the organization's national sales setup. 

* * * 

DR. ADOLPH E. ROSENTHAL, well - 
known physicist and inventor, has 
been named director of physics of 
Freed Radio Corporation of New York. 
J. W. RONDEL, formerly sales manager 
of table and portable radios at Gen- 
eral Electric, has been appointed as- 
sistant to the GSM of the company's 
Electronics Department. . . . D. E. 
WESTON has been named merchandis- 
ing manager of General Electric Com- 
pany's Receiver Division. . . . The 
Magnavox Company has named STEW - 
ART ROBERTS as director of merchan- 
dising and assistant sales manager and 
LAUREN K. HAGMAN as director of ad- 
vertising and public relations. The 
posts are new ones with the company. 
. . . AB WAXMAN is the new general 
manager of Wireway Corporation of 
America, manufacturers of wire re- 
cording equipment. . . . Allen B. Du 
Mont Laboratories, Inc., has named 
ROWLAND GUILDFORD to head its 
newly - formed, company - owned dis- 
tributorship in the New York area and 
appointed FRANK A. OBERNDORFER to 
the post of assistant advertising and 
sales promotion manager of the re- 
ceiver sales division. . .. AL FRIED - 
MAN has been appointed chief en- 
gineer and national- field service rep- 
resentative for Radio Merchandise 
Sales, Inc., of New York .. . RADIO 
INVENTIONS. INC. has announced a 
corporate name change to Hogan Lab- 
oratories, Inc. 

SIMPLIFIED CALCULATIONS RC COUPLING CIRCUITS 
By LEON 

THIS graph and formulas were de- 
signed with the aid of the "Radio - 

tron Designer's Handbook" and greatly 
simplify the design of RC coupling 
circuits. With them it is possible to 
find RC for a given member of decibels 
attenuation at a given frequency and 
determine the frequency at which a 
given circuit has a given number of 
decibels attenuation. The value of the 
constant, K, is dependent upon the 
decibels attenuation, as shown in the 
graph. 

To find RC for a given attenuation 
at. frequency F, look up on the graph 
the value of K for the number of deci- 
Lels drop desired, and divide this value 
of K by the frequency in cycles -per- 
second. This will give RC. Note that in 
all formulas R is in thousands of ohms, 
C is in microfarads, and F is in cycles - 
per second. 

To solve the other types of problems 
mentioned, merely substitute the un- 
known values in the correct formula 
and solve for the desired quantity. 

RC = K/F 
F = K /RC 
K = RCF 

As an example. An RC coupling cir- 
cuit uses values of .002 µfd. and 500,000 
ohms. At what frequency will the cir- 
cuit have an attenuation of 2 db.? 
'vince the frequency is to be found use 
the formula F = K /RC. Consulting The 
graph it is found that for a value of 2 
db., K is 200. Substituting the values of 
200 for K, .002 for C, and 500 for R, we 

G. WILDE 

find that the frequency is 200 c.p.s. 
When a number of such circuits 

are used in cascade, as in an amplifier, 
dividing the total db. drop desired for 
all circuits by the number of such cir- 
cuits will give the number of decibels 
per circuit on which to base calcula- 
tions. 

These calculations hold true only 
when the plate resistance and load re- 
sistance of the preceding tube are small 
in comparison with R. In cases where 
this does not hold, such as in the case 
of a pentode, use as a value for R the 
sum of the grid resistor and the resist- 
ance of Rp and Rl in parallel. 

Graph to be used in conjunction with given 
formulas to determine the proper RC values 
to be incorporated in coup ing circuits. 
10 

m( 
O 

)o 300 600 
K 
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AUTOMATIC CREDIT AGAINST ALL $10 ORDERS 1 
4 

That jingle, jangle may be sleigh bells in Platt's ears -but this month Its REAL SAVINGS in your pocket. 
For Platt's on a Xmas binge and you reap the benefits! Yes, with every $10 order you place, simply 
deduct $1 as Platt's present. (On $20 purchases you get back $2, etc.) This special offer is good for 
December ONLY -SO l -URRY! -place your orders now! 

OIL FILLED 
CONDENSERS 

COE;yla.L IHL-I3ILIER 'NH 
5ou2u, 2 MFD, 5000 VI)(' 

$4.25 
CORNELL DCJBILIEII, 2 

MED, 600 VDC 29c 
COIRNELL DUB SLIER & 

SPRAGUE, 4 MFD, 600 
VDC 79c 

GENERAL ELECTRIC 23F47, 2 MPS) 4000 
VDC $3.25 

GENERAL ELECTRIC .'f 21u -f. 6u00 %DC 1.95 
GENERAL ELE('TIt1(' 311 21c -f, Un V. :3 phase, 

60 cycles 1.19 

TRANSMITTER- RECEIVER 
Conversion of 645 for use on 
Citizen's Rand Bringing Excel- 
lent Results. 

Navy Model ABA -I . ' (CG ) 
Anus Model SCR-515A 
known as the BC -6645 

450 MC -15 Tubes 
BRAND NEW -ORIGINAL CANTON. Can be easily converted for phone or CW 2 -way oonuuunication. 
Covering for the following bands: 42(1 -450 MC ham band, 450 -460 MC for fixed or mobile, 460 -470 MC 
for citizens, 470 -500 MC television experimental. 
Size ln)/z x 134 x 4%. Contains 15 tubes: 4 -7F7. 
4 -7117. 2 -7E6, 2 -6F6, 2 -955, 1 -WE -3165 door knob. Complete as shoran above .. ....only $17.95 

BC -645 ANTENNA only 39c 
BC -645 TRANSMITTER -RECEIVER 

ONLY. Brand New, 

ORIGIN.\ I. J'AC'KING. 

Reconditioned Like New >, O® 

SCR -522 G0 
with new components ry high 
frequency transmitter -reveceiver. 
100- 156MC, 4 Channels, Crys- 
tal- Controlled, Amplitude Mod- 
Wilted Voice. 
Complete a. shpwn. $19.50 bf._ - 

HEADSETS -Excellent Buys! 
IIS -33 with cord and plug, used, 

good condition $1.19 
11S-23-Brand New with ear pads 2.75 
11S- 33- Brand New w i t h ear 
pads, cord and í'L54 plug 2.75 

EXTENSION CORD 
DC -307A with 1'1.55 and .1K20 
-65 inches only 59e 

BEACON RECEIVER 
BC- 1206 -C 

Manufactured by 
Setchel l- Carlson 

Frequency Range -195 KC to 
420 KC. IF Fret uency -135 KC. 
Receiver Sensitivity-3 Micro. 
volts for 10 Milliwatts output, 
Output Impedance -300 Ohms 

rad 40110 Ohms to be selected Internally, Power Output -230 Milliwatts, Volume Cnntrol- 
RI' Gain Control, Power slot- ply-24-28 Volts Aeroplane 
Battery. Current -.75 Amperes. 

BRAND NEW -ONLY 
SPECIAL! 

DYNAMOTOR 
for DY -12 Power Supply for 
ART -1:3. 

(lNl, 
$9 95 complete 

10 LENGTHS 
SPAGHETTI 

Assorted Sizes -25c. 
In lots of 11111 

lengths $2.50 
Minimum Order $2.00 
Immediate Delivery -Send 
20% deposit on C.O.D. 
orders. All .hi pments 
F.O.B., N. Y. C. (N. Y. C. 
residents add sales tax 
to your remittance.) 

December, 14-19 

FIELD TELEPHONES 
Army surplus, completely reconditioned 
with new handsets, electrically tested, in 
excellent used condition. $6.95 Only 
I3RANI) NEW FIELD TELE- 
PHONES $9.25 

TYPE MN -20E 
ROTATABLE LOOP UNIT 

8" diameter, used with MN -26 Compass 
and ILA 10D13. Manufactured by Ben - 
dix. 
A REAL XMAS BONUS! $",95 
ONLY 

SELSYN INDICATOR 
For it, with beam antennas for 
indicating direction of antennas. 
1- 02 -13, 5" type. $495 
Now 

ANTENNA TIE DOWN 
EQUIPMENT 

One rope 15 ft., 1 steel fitting, 1 omen-- 
lain insulator. 29 Each 

In lots of 6 only 25c each 

Multitesfer Foundation 
BIAS METER 1 -97A 
Contains a 'zero center 31._' 

n 
l Marion 

voltmeter calibrated 0 -loll vllts ach 
side. Movement is one mill each side of 

rater. The unit is mounted in steel center. 
7" x x 4 t /e" and contains 8 - 

tact push button. line cord dual 100 
MFD at 200 V DC Aerovo)L ondenser, a potentiometer 
ß 1RC I % wire wound Lion- inductive sistors: one 
400 ohm, two 2500 ohm, one 5000 ohm, one 10,000 
Ehm. one 15,0011 ohm. 
xcellent for building a zero center multitester with 
ranges of 1, 10, 100, 1000 volt- $3.95 COMPLETE BRAND NEW 

Allen -Bradley Relay -24 Volts. DC $ 0.79 
Reel Control Box. }t BC-4613A .. .. .89 
FI. -5 Lazy Q Radio Filter Unit, High Impe- 

dance, Brand Newa........ .. ... .75 
Marcia 623. 24 -28 Volts. Pilot Light, Box of 

I0 sass.. .. sass.. ...Special .69 
BC -348 RECEIVER -Brand Necw- Original Pack - 

BC-348-Excellent 1nno .. . ... .. ..... ....Now 165.00 
Condition Used. Only 125.00 

PE -1)40 Dynamotor for SCR- 522 -Brand 
Netz Now 5.95 

BC -002 Control Box for 522 -Brand 
New Special .98 

Plugs -Net for 522 -Brand New Only 4.95 
PI. 5 5 l'lug Only .25 
PLlS Plug Only .12 

274 -N COMMAND EQUIPMENT 
Sensational Buys! BRAND 

USED NEW 
BC -442. $ 1.85 S 2.75 
BC -4 58 12.95 
BC-454 4.95 6.95 
Iii -4 6.95 
13C -450 1.95 2.95 
RC-.1- 5.95 
I3C -458 5.95 7.95 
RC -6110 14.95 24.95 

PLATT'S TOPS IN TUBES, TOO! 
51314 $2.45 45110 $4.95 
872A 1.47 7C1'1 2,95 10Y ,39 

Standard Brands A'I New Tubes 

WAR SURPLUS 
BC -375 -E 

TRANSMITTER 
Here's sational buy' 
Has five tubes. five tuning 
onits. 

X mtr. designed to 
operate from 200 lie. to 

nic. (less BC band). 
Equipped with antenna 
uning unit 

motor and switch. 
Dynamotor (P 

co 

aiece with fuses 
and filter. Weight: an- 
prom. 275 lbs. Excellent 
Condition. $44,50 

AN /APN -1 RADIO 
ALTIMETER 
New - original packing, 
c mplete eady for per - 
atinn. .Iust CA9.95 Few Left! Only 

DYNAMOTORS 
l'ype 

mills 
DM -33.A, in. 28 V, out. 540 

Bra 
VIn)C, 

d Ne 
25w 0 

(Excellent -Used 
Type DM -53 -A, 24 V., in. 220 V. 80 MA 

out. Brand New 
INVERTER -e6, 28 V. in.. 80 V at 500 

VA, SOO .). out.. Brand New 
(Used, 

. 

Used. - Excellent Condition 

COIL SETS FOR 

RADIO SET SCR -183 
All Brand New- 
Terrific Buys! 

TYPE 
C- 381 -Transmitting 2500 -3200 KC $1,95 
C- 382 -Transmitting 3200 -4000 IKC 1.95 
C- 384 -Transmitting 5000 -6200 KC 1.95 
C- 266 -Receiving 2500 -4700 KC 3.95 
C -376- Receiving 2500 -4700 Ii:C 3A5 
C- 377 -Receiving 4150 -7850 KC 3.95 
MC -125 Tuning Unit. part of radio set 

SCR -183 .79 

BD -72 12 line portable monocord, magneto- telephone 
SWITCHBOARD used primarily in field wire 

$ystems. NEW 
D 

AI r $ LENT CONDITION 

APN -4 RCVR- 'SCOPE POWER SUPPLY 
-I .icltcb- xiioeted screv- 
iriVer tuneti RE channels: 
IF freq. 1050 kc. band- 

width 45-60 ken RF freq. 
16 2000 ke. Makes fixed 
tuner for med. freq. po- 
lice calls or PA system. 
Has power supply for 5" 

(1 .cope. with 40 cycle 
trans. Electronic con- 
trolled low v supply; de- 
livers 200 vile. 150 mils 
reg. to .0I 7e. Power sup- 
ply alone worth more than 
Price. 

SPECIAL! $8.95 ONLY .DO .7 

Control Box BC -434 -A 
Used wall 
Radio Com- pass s re- 
ceiver R5- 
A R N - . 

B a 
ADP Equip- 

[ Only $4.95 

Control Box BC -648 -A 
Brand New. III- 
eludes 2 
tees -O -S milli- 
amperes 
40 olts. 

and l Made 
by Westing- 
house. Excel- 
lent Value! $4 9D ONLY .D 

CONTROL BOX BC- 690 -A. Brand New. $3.95 SPECIAL 

T -24 -G MICROPHONE its 
with PL- 106. .I fC 38, Brand New, 
Original Packing- 

$1.95 LOON! ONIY 

ENTER THIS FREE XMAS 
Vnh eon 

W i n a BC- ' CONTEST 
buy anythin ruler 

ace 
sim le a$d yxo ISSO íto 

The 
today. 

thin films p You dpi' con[aini coo Dons out the coupon helm w. t.thave 
bowl eye 

be awn from a cis 
d mail 

1V21.1'P, by 
'ter rp ¡ttMee haul! 

1' C To those lepcky Technical Pell ntents of Plait '1"'aae what neopie trill s Corp, y with the 
must be coupons must be 'n r hands by miedn 

fight Dec, 24, 1949, 
place d onw'ng will take 
mas day. Winner, 
will be nncr. 
immediate y t' b v telegram 

and their 
e foisted s 

ue ne of 
tisementse - 

Illo & Television News. 

AU( UST g 
Equipment . go a BC-645 at 

DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 
PHONES: RE 2 -8177 and WO 4 -2915 

to enfer this contest. There's no charge of 
any kind. Simply fill out the coupon and mall. 

PLATT ELECTRONICS CORP. 
489 Broome St., New York 13, N. Y. 

Name 

Address 

City Zone State 
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NOW 
BETTER, BRIGHTER PICTURES 

insuline 
new BI -CON 
TELEVISION ANTENNA 
Single Type and Stacked Array for fringe areas 

An engineering triumph by Insuline ... 
proved outstanding by actual test. Pre - 

assembled sections for quick installation. 

Peak ALL -Channel reception. 

Suitable for ANY make TV 
receiver. 

VExclusive - separate High 
Frequency and Low Fre- 
quency dipole -reflector 
elements. 

Popularly priced. 

Write for complete TELEVISION 
catalog of TV antennas and 
accessories. 

Heavy duty, specially de- 
signed, all aluminum 
castingsfor low- resistance 
electrical contact and 
rigid dipole clamping. 

The INDOOR 

ANTENNA 
with AMAZING 

RECEPTION 

QUALITIES 

on ALL CHANNELS 

competitively priced 

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

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

QUALITY PRODUCTS SINCE 1921 

Shop at Adson for useful Christmas gifts. We 
stock what Servicemen and Hams want, and sell at 
low, low prices. Even Santa Claus knows "It's 
Adson for Value." 

-- "RADIO KITS" 
s. 2 -BAND RECEIVER KIT 

Enjoy both standard broad- 
' casts and foreign and distant 

stations. 6 -tube circuit. 5" 
speaker. Tuning range 550 

- kc -1600 kc. 6 me -16 mc. 110 
_ ' volts AC -DC. Complete with 

handsome cabinet. Easy to as- 
semble. $11.45 KIT MODEL S -6X 
Standard Broadcast 5 -tube Superhet Kit....$15.95 

Special! Nationally Famous Makes! 
HI- FIDELITY FM ASSEMBLY 

Complete with Meissner FM Tuner, Elmco IO 
Watt Amplifier, and Jensen IS" Speaker. 

Need we say more? Each of these One com- 
ponents is famous for superior performance. We 
wrap 'em up in one neat package for discrimi- 
nating radio and record listeners. Complete, 
ready for immediate 
Oder today. COMPLETE tOUTFT tit e7+Y 

Low Priced! 
EMC MULTITESTER 

A versatile, compact tester for radin 
receiver servicing. 3" square meter. 
Ranges - Volts AC: 0- 12/120/600/ 

6ÓÓ /3000 
Volts DC: 

Amps DC: /0 -6/30/ 
120 ma.. 0 -1.2 amps. Mil Amra 
AC: 0- 30/150/600 ma. Ohms: tip 
to 1 megohm. e >.: '.`..7 

MODEL 102 ' 3e90 SUPER- SENSITIVE PHOTO ELECTRIC CELL 
Light beam is projected to the 
photo cell. Any object com- 
ing within path and breaking 
beam instantly activates cú- 
cuit. Numerous safety and 
control applications. 
COMPLETE, CELL AND 
LIGHT -z' SOURCE I e7i U 

Satisfaction guaranteed. Send check or money order. 
24 hours, F.O.B. New York. 
25% deposit with C.O.D. All orders shipped within 

ADSON 
RADIO & ELECTRONICS CO. 

221 Fulton Street,New York 7,N.Y. 
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SAVEMONEY GUARANTEED 

GENERAL ELECTRIC SELSYN 
Type 21IGI 

Will operate from 
110 volts. 60 cycle 
by using a resistor 
or a condenser in 
series. Size is 2t/4" 
in diameter z 4%" 
long. I d e a l for 
beam antenna po- 
sition indicator. 

Price $2.75 
per pair - re- 

moved from 
new equipment 

HAYDEN TIMING 
MOTORS 

Type 45629R 
110 volts, 60 cycle. 
2.2 watts, 1/240 
R.P.M. 

Price $3.00 
ea. net, new 

Type 36938-2 
110 volts, 60 cycle, 2.2 
watts, % R.P.M. Price $3.00 

ea. net. new 

Type 33669-2 
110 volts, 60 cycle, 
2 watt, Veo R.P.M. Price $3.00 

ea. net. new 

Type 1600 
110 volts, 60 cycle. 2.3 ! 
watts, 1 R.P.M. Price T 

NEW ADDRESS 

INSTRUMENT ASSOCIATES 
37 EAST BAY VIEW AVE. 

GREAT NECK, N. Y. 
I M perial 7 -1147 

ea. net. new 

TV Receiver Alignment 
(Continued from page 68) 

true response of an amplifier aligned 
with that particular sweep generator. 
If the nature and the amount of the 
deviation from flatness of a sweep 
generator is known, then allowances 
in the curve shown on the scope can 
be made in order to produce an ac- 
ceptable alignment job. For instance, 
if the output over the picture i.f. band 
of a particular sweep generator looks 
like Fig. 7A, and the desired response 
of the picture i.f. amplifier is shown 
in Fig. 7B, then the amplifier should 
be adjusted to produce a curve on the 
oscilloscope similar to Fig. 7C. 

Most of the inexpensive sweep gen- 
erators which obtain their output by 
beating a frequency -modulated oscil- 
lator against a fixed -frequency oscil- 
lator cannot be checked with the 
simple detector of Fig. 6. These gen- 
erators have, in addition to their out- 
put in the desired frequency range, 
several spurious frequency outputs of 
the same order of magnitude as the 
desired output. This is ordinarily of 
no great consequence in practical 
alignment work since the amplifier 
being aligned will normally reject the 
spurious outputs. However, with a 
sweep generator of this type, it is 
more difficult to determine whether or 
not the output over the desired band 
of frequencies is flat. 

The most practical way to do this is 
to use the sweep generator to display 
the response curve of an amplifier 
which is known to be in good align- 
ment. If the curve obtained in this 
manner is similar to the known re- 
sponse of the amplifier, then the out- 
put of the sweep generator can be as- 
sumed to be relatively flat over the 
band of frequencies passed by the am- 
plifier. In this event, the sweep gen- 
erator can be used without fear of 
error to align other amplifiers which 
pass the same frequency band. 

Fig. 7. Compensation for sweep genera- 
tor which does not have flat output. (A) 
Sweep generator output. (B) Desired re- 
sponse. (C) Trace which must be seen 
on scope to produce desired response. 
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If the curve does not look like the 
known response of the amplifier, then 
the sweep generator output is not flat, 
and compensation must be made for 
this fact when aligning other ampli- 
fiers. For instance, if the curve is 
lower than it should be on the high - 
frequency end, then, since the ampli- 
fier is known to have a normal re- 
sponse, it is reasonable to assume that 
the sweep generator output is also 
low on the high- frequency end of its 
swept band. In this case, an amplifier 
aligned with this sweep generator 
must be aligned so that its response, 
too, is low at the high- frequency end. 

These hints on compensating for 
sweep generators whose outputs are 
not flat are good only when the devia- 
tion from flatness is not too great. It 
is generally more economical in the 
long run to employ one of the more 
expensive sweep generators which do 
have flat output on all bands. 

While the material in this article 
has been concerned mainly with pic- 
ture amplifiers, the same considera- 
tions apply to sound i.f. amplifiers and 
r.f. amplifiers. 

30 

LET'S USE THAT 
MICROPHONES 
HARRY C. AICHNER. JR. 

IF YOU have a crystal -type micro- 
phone whose cartridge has been 

ruined by extreme heat or by water 
immersion, you can restore the mike 
to service by replacing the old unit 
with one of the inexpensive crystal 
cartridges now being offered by mail - 
order radio supply houses for as low as 
95 cents. If you like, you could install a 
dynamic cartridge instead. 

Many of these replacement units 
have very good frequency response, 
despite their low price. It is indeed a 
bargain when you can turn a useless 
microphone into one that performs like 
its ten -dollar brothers! 

You will have very little difficulty 
making the change, in most cases. Re- 
move the front "grill" of the micro- 
phone, unsolder the wires from the old 
cartridge, and insert in its place the 
new unit. Be sure that any sponge 
rubber shock mounting in the old 
microphone is replaced when installing 
the new cartridge; this will prevent 
unwanted microphonic noises. 

Also, check to see that the cartridge 
you contemplate buying is small 
enough to St your microphone. 

To top off your work, give the mike 
casing and stand a coat of some grey 
wrinkle varnish. 30 

Changing crystal cartridge is not difficult. 

December, 1949 

71de STANCOR 
EXACT DUPLICATE 
TRANSFORMERS 

Every call -back you make means lost time and 
profits. Why take a chance with transformers 
that "almost fit ?" You're sure of a good job 

and a satisfied customer when you use Stan - 
cor Exact Duplicate transformers for TV 
servicing. These units meet the exact 

specifications, electrically and physi- 
cally, of the original components. Rep- 
resentative types are listed below. 

NEW -Ask your Stancor distributor for your copy 
of the latest edition of Stancor's TV Components 
Replacement Guide, Bulletin 338B. Lists Stancor 
replacement parts for 108 TV receivers made by 
37 manufacturers. Cr write us today. 

Vertical Blocking - Oscillator 
Transformer. Stancor Part Num- 
ber A -8121. Exact duplicate of 
RCA type 208T2. For generation 
of 60 cps required to drive grids of 
vertical discharge tubes. 

Plate and Filament Transformer. 
Stancor Part Number P -8156. 
Exact duplicate of RCA type 
201T6 used in model 630TS 
receiver. 

Deflection Yoke. Stancor Part 
Number DY -1. Exact duplicate 
of RCA type 201D1. For use with 
direct viewing kinescopes such as 
7DP4 and 10BP4. 

Focus Coil. Stancor Part Number 
FC -10. Exact Duplicate of RCA 
type 202D1. For use with magneti- 
cally focused kinescopes such as 
RCA type IOBP4. 

Horizontal Deflection Output and 
HV Transformer. Stancor Part 
Number A -8117. Exact duplicate 
of RCA type 211T1. For use with 
direct viewing kinescopes, such as 
types 7DP4 and 10BP4. 

For complete specifications and 
prices of these and other Stancor 
TV replacement components, see 
your Stancor distributor or write 
for Television Catalog 337. 

STANDARD TRANSFORMER CORPORATION 
3584 ELSTON AVENUE CHICAGO 18, ILLINOIS 

OIL CONDENSERS 
most with ceramic 
pillar insulators. 

.1 Mid -3010 vdcw .$0.75 
.25 Mfd -3500 vdcw ::::: 1.15 

1.0 Mfd- 500 vdcw 28 
1.0 Mfd - 600 vdcw .35 
2.0 Mfd- 400 vdcw .35 
2.0 Mfd - 600 vdcw .39 
4.0 Mfd- 500 vdcw ,59 

4.0 Mfd- 600 vdcw .69 
6.0 Mfd- 400 vdcw .75 
6.0 Mfd- 600 vdcw .79 

10.0 Mfd- 600 vdcw .98 
14.0 Mfd- 600 vdcw 1.75 
15.0 Mfd- 600 vdcw 1.98 
15.0 Mfd -1000 vdcw 2.25 
4 -4 -4 Mfd 400 vdcw 3 sec. 4 prong 
plugs ill can 4%" highx 3" Dia.$1.49 

L 
.i. SELECTDR 

Poles Po... Decks Type Price 
t 12 1 Ceralnic 
1 21 3 Bakelite .55 
2 II 2 Bakelite .60 
4 11 4 Bakelite 1.17 
6 I I 6 Bakelite 1.68 

18 5 9 Ceramic 1.96 

BARGAIN S 
(new surplus) 

BC -315E SHOCK MOUNT 
FT -151 -C Lord Mount Assembly, ex- 
tra lightweight, aluminum. Also can 
be d for BC -191. Brand New 
sealed cartons.) $2.49 SPECIAL .4 

DYNAMOTORS 
Brand New In Sealed Cartons 

Type B -19 Pack, Mark II. Mfd. by 
Delro, Pioneer, Winer, Input: 12 
° ¡!s iio amps; 500 volts 15 

.ono amps. 
I',. $4.05 

A REEL BUY! 
,.,.= 50.7t. Antenna, Rex - 

ible sturdy braided 
c 

W200 
mpon ba kellt 

214" a^. Per- 
feet for portable or fixed $1. 49 se. .D Yß.77 

3 

RHEOSTATS 
ohms watt 
5 50 51.24 
5 150 2.74 
6 25 .98 
6 50 1.24 
7 25 .98 
7.5 700 2.25 
10 2.05 1.58 
12 25 .98 
15 25 .98 
16 50 1.24 
22 

5 '25 1.98 
50 25 .98 
50 50 1.24 
60 "25 .98 
75 150 2.74 
8o So 1.24 
80 500 4.95 
100 50 3.24 
125 

i 
3 . 96 

1so 0 1.2a ' .98 y50 5 .98 
350 5 . 98 

POWER 

ohms watt 
378 150 $2.74 400 25 .98 
500 25 .98 
500 75 1.97 
585 150 2.74 
750 25 .98 
ióó0 25 2.98 
1200 225 3.25 
1250 50 1.24 
1250 150 2.74 
1500 
2000 25 

1.24 
98 

2000 50 1.24 
2500 100 2.25 
3000 25 .98 
3000 100 2.25 
3500 So 1s4 
5000 25 .98 
5000 50 1.24 
7500 50 1.25 
7soo ioo 2.2s 
10000 SU 1.24 
10000 100 2.25 
20000 150 2.74 

Prices Net F.O.B. our Whae. N. Y. C. 

2os o DEPOSIT-BALANCE C.O.D. 
Open acct. to rated firms. 

@ 
MINIMUM ORDER $5.00 

A. MOGULL CO., NC. t 161 WASHINGTON 4-0865 N. Y. C. 
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ONLY 
$9.95 

ROCK BOTTOM PRICE 
Takes twelve 10 -inch or ten t2- 
inch records. Smooth, gentle 
change cycle. 78 RPM. Re- 

movable metal base measures 131" x 13 ": overall 
height 7 ". Spring cushioned for mounting on base- 
board. Complete with high - quality crystal cartridge. 
Every unit tested and hi A -1 operation condition. A 
real steal at our low price: 

Terrific Value! 

REMOTE CONTROL & INTERCOM 
MA -1619 .. $6.95 
Remote Control Equip- 
ment RC -261. E i t h e r 
main or remote unit pic- 
tured above may he used 
to operate, modulate or 
monitor radio sets. In- 
terphone provided o v e r 

the two units over distances up to 1/4 mile! Every- 
thing brand new and in original packing; includes 
instruction books for operation and maintenance and 
extra- strong canvas carrying case for which you'll 
find a multitude of uses. Set contains sensitive 4 

nia plate load relay. cords with PL -68 and ]'L -55 
plugs, sealed audio transformers, other One parts. 
Required for operation but not supplied are inex- 
pensive T -17 microphones, headsets and 12 volts DC 
from ordinary flashlight cells. Main unit measures 
8% "x4}3 /a "1-lÿß "; remote measures 7 "x31 4"2514". It's 
a bargain for harms and experimenters! Limited 
quantity available. 

T -17 
MICROPHONES 

MA -1601 69c 
Famous l' -17 rarbon mike 
with built -in hiss filter. 
Push -to -talk button in handle; 5 -foot rubber- covered 
cable with PL -66 plugs Used but reconditioned and 
a great buy at our rock- bottom low price. Great for 
amateur mobile equipment. PA and for use with 
RC -2ß',I nbnve. 

MID -AMERICA'S 
NBEATABL-E 

LOW PRICES 
FAMOUS -MAKE 

RECORD CHANGER 

e 

UNIVERSAL 
MATCHING TRANSFORMER 

MA -2597 89c 
Rated 25 watts with extended fre- 
quency range to 10,000 (1'S. Matches 
speaker voice coils from :' to 15 ohms with line im- 
pedances from 511 to 6400 ohms in eight steps: fur- 
ther variations possible by paralleling taps. Widely 
used in line or plate to voice coil circuits. Shielded 
and hermetically sealed; measures only 3 "x23/4"x1%". 
Excellent for set -builders, servicemen, experimenters, 
etc. 

Big Savings! 
MATCHED PAIR 

IF TRANSFORMERS 
265 RC for auto set. 21/2" high. 11/2" 
square. Spade lug mounting. Color 
coded leads. 
MA- 502235 -Input ..29c t Matched 
MA-502236-Output .29c I Pair.... C 

Write For 

BIG BARGAIN 
BULLETINS 

Terrific Savings! 
CERAMICON CONDENSERS 

Small size with pigtail leads. Made to close toler- 
ance; rated 500 'DC. Used in TV sets, high fre- 
quency circuits. o 

, 
cillators, test equipment, etc. 

Bargain Low Price -only 7c each! 
10 of One Type for 59c 

100 of One Type for $5.00 
mint 

.75 
2.0 
2.5 
3.0 
5.0 
8.0 

mmf 
'7.0 
8.0 

10.0 
15.0 
18.0 
20.0 

22 2 
24 
27 
:3U 
33 
38 

m[ mmi 
40 82 
47 146 
50 150 
56 170 
60 175 
68 232 

rand 
350 
400 
470 
600 

2000 
6800 

ORDER FROM THIS AD! 
All prices f.o.b. Chicago. 25% deposit required on 
C.O.D. orders, pay balance plus postage on delivery. 
Send orders to Desk E -129. Minimum order $2.50. 

The Beginning Amateur 
(Continued from page 61) 

switching except for final amplifier, 
which uses plug -in type coils; covers 
all of the bands below 32 megacycles; 
$190. 

Transmitters (In ascending order of 
price). 

Millen 90811 R.F. Amplifier: Covers 
2- to 20 -meter bands only, with plug - 
in coils; output of 70 to 110 watts, de- 
pending on mode of operation; uses an 
829 -B or 3E29 tube in push -pull cir- 
cuit; intended to be driven by sepa- 
-rate crystal oscillator or v.f.o.; power 
supply not included; designed for in- 
corporation into mobile or fixed trans- 
mitters; $33. 

McMurdo Silver Model 701 Trans- 
mitter : Uses 6AQ5 oscillator, 807 am- 
plifier, and two 6AQ5 modulators for 
AM modulation; output about 50 
watts; covers 6 to 80 meters, with 
plug -in coils; power supply not in- 
cluded; $37. 

Millen 90800 Transmitter-Exciter: 
Uses 6L6 oscillator, 807 amplifier; 
output, 25 to 50 watts; all ham bands 
with plug -in coils; rack panel mount- 
ing; modulator and power supply not 
included; $43. 

Millen 90810 Transmitter: C.w. out- 
put only, 75 watts, 2 -, 6- and 10 -meter 
bands with plug -in coils; uses 6AG7 
crystal oscillator, 2E26 multiplier, 
829 -B final amplifier; rack panel 
mounting; power supply not included; 
$70. 

Millen 90881 R.F. Amplifier: Covers 
10- to 80 -meter bands with plug -in 
coils; can be used with push -pull 812's, 
35T's, RK -35's, etc.; rated at 500 watts 
input; rack panel mounting; no power 
supply; intended to be driven by a 
separate exciter; $90. 

World Radio Labs. "Globe Trotter ": 
Complete c.w. -AM phone transmitter, 
25 to 40 watts input, all bands below 
30 megacycles; three bands available 
with front -panel switching; uses 6L6 
oscillator, 807 amplifier; audio, 6SJ7, 

The Meissner "Signal Shifter" has output of 6 

6N7, two 6V6; rectifiers, two 5U4G; 
available in kit form, ready for assem- 
bly, $89; factory assembled and com- 
pletely wired, $99. 

Stancor ST -202 -A Transmitter Kit: 
Input of 125 watts, c.w. only; modu- 
lator not supplied, but external one 
can be used; power supply included; 
uses 6V6 crystal oscillator, 6L6 buffer, 
and 811 or 35T final; 5R4GY and 
5Y3GT rectifier; in kit form, ready for 
assembly, less tubes, coils, meter, and 
crystals, $93. 

Harvey -Wells TBS -50 Transmitter: 
Covers 2 to 8C meters; input, about 50 
watts; crystal controlled; full band - 
switching from front panel; for c.w. 
and AM phone; uses 6AQ5 oscillator, 
6AQ5 buffer, 807 final, two 6L6 modu- 
lators; power supply not included, 
$100. 

World Radio Labs. "Globe Cham- 
pion" : Complete 150 -watt c.w. -AM 
phone transmitter; covers 10 to 160 
meters; uses 7C5 oscillator, 2E26 buf- 
fer, 812 -A final; audio, 6SJ7, 6N7, two 
6F6, four 6L6; in kit form, ready for 
assembly, $279; factory assembled and 
wired, $299; r.f. deck alone, with 
NBFM, factory assembled and wired, 
$199. 

Hallicrafters HT -19 Transmitter: 
Complete 185 -watt transmitter, c.w. 
and NBFM on five bands; bandswitch- 
ing from front panel; AM modulator 
not included but a separate one can 
be connected if desired; uses the HT- 
18 exciter, plus a 4 -65A final ampli- 
fier stage; $360. 

World Radio Labs. "Globe King": 
Complete 275 watt c.w. -AM phone 
transmitter; final amplifier uses V7OD 
triodes; three -deck arrangement with 
interconnecting cords; in kit form, 
ready for assembly, $380; factory as- 
sembled and wired, $400; for c.w. and 
NBFM only -kit, $312; assembled, 
$325. 

Collins 32V -2 Transmitter: V.f.o. 
controlled, bandswitching, gang -tuned 
table -top transmitter, completely self - 
contained; rated at 150 watts input on 
c.w., 120 watts on AM phone; covers 
10- to 80 -meter bands; contains trap 

watts on bands from 80 through 10 meters. 

114 

2412 S. Michigan Avenue 

Chicago 16, III. 

IEADIO S TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


RADIOMEN'S HEADQUARTERS 4.4i WORLD WIDE MAIL ORDER SERVICE!!! 

SUPER SPECIAL 
FAIRCHILD bombsight POWER UNITS. 
Our quantity of these is too limited to 
justify the space required by a photo. but 
each unit is brand new, contains 9 tubes 
which alone have a total value of $15.00: S 

electric motors or generators, 6 of which 
are of the permanent magnet field type; 
relays; and 20 valuable precision resistors 
plus a multitude of the ordinary kind, in 
addition to many condensers and poten- 
tiometers. All for only $14.95. We will 
ship but one to a customer while our 
small quantity lasts. 

DELUXE SUPERHET 
A.C. -D.C. RADIO KIT 

Extra high quality standard production 
line radio in kit form with complete in- 
structions. Features 2 iron core I.F. 
tran.sf, r mers, a 2 gang condenser, and 
polyethylene insulated edgewise wound an- 
tenna loop. Tubes include 12AT6, 12BA0, 
12BE6, 50115 & 35W4. Receives broadcast 
baud from 550 to 171)0 KC. 
Kit form $8.75 or 2 for $17.00 

Assembled, Wired & tested $12.95 
or 2 for 25.00 

Eliminate the danger of fatal shock. Use 
our G.E. Interlock Safety Switches priced 
at only $1.00 each. 

Send for our free radio tube price list. 
60% off list price in lots of 10 or more, 
50% off In smaller quantities. 

1000 CYCLE AUDIO FILTERS 
Navy PD52010 -I low pass audio filters as 
mentioned in the "Peaked Audio" article 
in ,tune CQ, and designated by the above 
number, are the exact electrical and phys- 
ical equivalent of commercial audio filter 
units selling for $35.011 wholesale. They 
are infinitely better than the surplus 
"Radio Range Filters" being sold for re- 
ducing (IRM, and at 2 KC off resonance 
for example, a 2 section filter using 
í'D52010 -1 fs capable of twice the selec- 
tivity available through the use of the 
QR -er. (the ItC453 section of the 274N 
which has provided the amateur's previ- 
ous highest standard of interference elim- 
ination). EXTRA SPECIAL - NAVY 
P052010.1 with diagram -$2.00. 

HEAT GUN 
Streamlined pistol grIp 
heat gun. Vivid red hous- 
Ing. 20 cubic feet per 
minute blast of hot air 
at 160° Fahrenheit. Or- 
dinary blowers have small 
fan motors, but this has 
a DClifetime-lubricated 

th rugged 
sum cleaner type, that 

produces a hurricane of either hot o r cold 
air. Blow out dirt or dust from radio 
chassis. Dry out ignition ystems. Heat 
carburetors. ick -dry paint. Thaw out 
radiators or water pipes. etc. Warning: 
Keep this away from your wife. She will 
use it to dry her hair because it will do 
it in half the time of her ordinary hair 
dryer. to say nothing of her u ing it to 
dry stockings or clothing, or defrost the 
refrigerator instantly. Only $12.95. Satis- 
faction guaranteed or money refunded if 
returned prepaid within 5 days. 

"P.M. SPEAKERS" 
Latest type I'M Speaker in 
cub cl finished 

met This speaker ad 
case 

on 
, match m tion 

receivers. and in addition 
make perfect intercom re- 

$4mote stations. O u r price 
.50. includIng output 

transformer $4.95 

Ó_ 

LINE FILTERS -Each unit contains two 4 
Mfd. oil filled condensers and a high in- 
ductance 50 Amp choke In fully shielded 
case. Suitable heavy current connectors are 
provided to 
c 

attach the 
connectors et each end of 

input 
e filter from 

your Input and output wires. A filter with 
Innumerable uses In oil burners, refrig- 
erators. boats, automobiles and wherever 
noise Is to be suppressed or interference 
abolished. A $17.00 value for $1.98. 

BANDSWITCHING TUNING TURRET made 
by Western Electric. Covers 4 bands above 
300 MC. All coils wound with No. 14 
silver -plated ire. Complete with tuning 
condensers nd powerful electric driving 
motor. Diaf,ram included. ONE OF OUR 
MOST TERRIFIC VALUES -ONLY $2.95. 

SELENIUM RECTIFIERS 
All types are rated at 130 V.A.C. Do not 
assort to make quantity. 

Single 
Lots IO Lots 50 Lots 

75 MA $0.70 S 6.50 $31.00 
100 MA .75 7.00 32.50 
150 MA .80 7.50 35.00 
200 MA 1.05 10.00 47.50 
250 MA 1.25 12.00 57.50 

T -32 Microphone with desk or table 
stand $2.95 

FCC AUTHORIZES RADIO FOR PRIVATE SERVICEIIIII 
(The FCC announced that effective June 1, any American over 18 

years of age is eligible for a 5 year station permit. In the "Citizens" 
band, neither code test nor technical knowledge is necessary.) 

GENERAL ELECTRIC 15 TUBI; TIRANSMITTER- RECEIVER SET. This brand new 

15 tube transmitter -receiver was designed for mobile storage battery powered service. It 
will operate in the "Citizens" hand where no amateur license to transmit is necessary_ 

It's a cinch for any experimenter to connect this unit for 110V AC operation by 

following the instructions and diagrams supplied, which cover numerous applications, in- 
cluding television. For those intending to use on car or boat, a new dynamotor, exactly 
as originally supplied, costs only $15.00. Don't fail to write for FREE descriptive 
bulletin. Order our ItT -1248 for only $29.95, or two for $13.90. 

STUPENDOUS 
VALUE IN - 

3 SECTION t` Vie 
PERMEABILITY 

TUNER 
The entire variable tuning section of a 
deluxe current model General Motors 
radio. Amazingly tiny (4x3x2'rs "), though 
truly half of a radio. Shielded R.F. sec- 
tions lita we wound. All 3 tuned cir- 
cuits adjustable at both low and high ends 
of dial. Compact enough to be used to 
pep up any 2 or 3 gang superhet or 2 gang 
TRF. Will substitute for entire original 
tuning system including variable condenser 
or if desired the original tuning condenser 
can he connected to these coils, and the 
coils set to proper inductance (no instru- 
ments required), and the set tuned just 
as before, although much greater sensi- 
tivity and selectivity will result. Can be 
used as a multiple section wavetrap that 
will cut out undesirable interference as 
with a knife. If only a little bit better 
than average results with a slug -tuned 
wavetrap are necessary, the unit can be 
split up in a couple of minutes into 3 

coils that can be used on 3 different jobs. 
These sills, super-compact and really hot, 
can also individually replace any broad- 
cast band RF, oscillator, or 1st detector 
coil with improvement in results in any 
set. After seeing one of these units, you'll 
order a dozen just for general repair Or 
replacement work. Cost the manufacturer 
several dollars. Tour cost -51.49. 

$1 295 Takes All Three 
BIG BARGAINS 

SENSATIONAL. FASCINATING. MYS- 
TERIOUS SELSYNS. Brand new Selsyns 
made by G. E. Company. Two or more 
connected together 
work perfectly on 
110V AC. Any ro- 
tation of the shaft 
of one Selwyn and 
all others con- 
nected to it will rotate exac,ly as many 
degrees in the same direction, following 
unerringly as if the units were connected 
together by shafting instead of wire. This 
is true whether you twist the shaft of the 
master unit a fraction or a revolution or 
many revolutions. Useful for indicating 
direction of weather vanes, rotating direc- 
tional antennas. or controlling innumer- 
able operations from a distance. Complete 
with diagram and inshvctions. Per 
Matched pair $4.95. 

SOS EMERGENCY 
TRANSMITTER SOS 

l Tr 
that saved so during the 
It is used as distress call transmitter 
boats and airplanes. The Gibson Girl is the 
easiest transmitter in the world to operate. 

No No instruction experience necessary. 
external power supply required for pe opera- 
tion. It is merely necessary to turn the 
crank on the l top of the transmitter and 
power is generated and the distress signal 
Is automatically sent out on the interna- 
tional distress frequency. Brand New Gib- 
son Girl transmitter complete with tubes, 
$9.95. 
Antenna Kit for Gibson Girl transmitter. 
This kit was designed to improve the effec- 
tiveness of the Gibson Girl Transmitter by 
increasing the range several times. The 
kit 
wire, 

includes 
two balloo0ns 

feet 
foe raising the antenna 

in calm weather, two hydrogen generators 
to inflate the ballnons. 

w 
special box Site 

for antenna erection in indy 
w 

either, and 
a searchlight, powered by th crank k ape], 
ated generator te the transmitter. Complete 
kit $9.95. 

Sensational Value in 

AC -DC POCKET TESTER 
This analyzer. featuring a sensitive repul- 
sion ty,c 

the 
housed 

Is a 
tbnk lite case, 

represents 
achievement is the 
instrument field by 
a large company 

tspecializing in elec- 
ronic test equip- 

os. Specifications 
f the AC -DC Model 

Volt - Ohmmiliiam- 
nl ter: AC Volts - 

Dr -25. -0. 125, 250. 
C Volts -0 -25, 50. 

Ocos__ um' r 125. 250. Milliam- 
peres AC-0 to 50. 

ixraO ®o DC Milliamperes -0 
tu 50. Ohms Full 

ells v. Scale - 100,000, 
Sow Ohms Center Scale - 

e 2400. Capacity-.05 
t1 15 Mfd. Total 

Price, prepaid nywh re the USA -$7.00. 
Similar DC Meter lacking the AC operated 
ranges of above, $550 prepaid. 

SUPREME INSTRUMENT 
CORPORATION 

Model 592 Speed Tester 
The finest multimeter 
money can buy. "Tops" 
in quality, accuracy, 
complete coverage, and 
speed of operation. 44 
ranges at your linger 
tips. 1 Microampere 
to 1.1 amperes. Either 
1,000 ohms per volt or 
25,000 ohms per volt 
ureter sensitivity, in- 
stantly available. 0.1 
to 1400 DC volts. M ohm 
to 50 megohnls. No re- 

moval of test prods necessary -1 pair pin 
jacks for all ranges. In beautiful oak 
case. Regularly $58.95, we are offering 
these brand new testers for a limited time 
only for $49.95. 

RT 1579 
with tubes 

diagram and 
parts list only 

$14.95 
A three stage, 
cascade 65.17's 
and 61,0 output 
stage high gain 
high fidelity amplifier with 60 ryes 110 v. 
power supply on the same 13%x14'/a chas- 
sis, which is protected by a su stantial 
steel cover over tubes and parts. Made by 
Western Electric with typical qual U' com- 
ponents such as a husky power tra isformer 
and oil condensers, this unit is obviously 
intended to give years of trouble -f ee serv- 
ice with no more need for repa rs than 
a telephone. Disconnecting one wire each. 
from the special input and outpu filters. 
will result in as high a fidelity amplifier 
as can be obtained. 

"AN 

HI -VOLT ORIGINAL DESIGN 
VOLT -METER 

Hi -Volt Voltmeter test probe. 
Reads up to 30,1100 volts AC or 
DC with less than 1 milliam- 
pere drain. Accurate- depend- 
able -burnout proof. Reade 
television. neon sign, oil burner 
ignition, oscillograph and other 
high voltages. With flexible 
ground lead and clip, and 14" 
probe that assures absolute 
safety to the operator. Com- 
plete in itself, no external me- 
ters or attachments necessary. 
A super bargain at only $11.00. 

11 Government approved connectors built to Army -Navy 
specifications. Most complete stock in U.S.A. Inserts interchange- 
able between plugs and receptacles. 

3100 

28-121' 
38-7S 
36-7P 
20-1S 
20-1P 
32-6P 
20-22S 
^4-10S 
28-165 
24-7S 
18-2P 
24-45 
20-13S 
20-9P 
18-1P 
38-4S 
36-155 
22-18P 
18-125 
12-5P 
20-195 
18-5P 
24-55 
24-7P 
20-115 

20 -35 
20 -8S 
32 -9S 
32 -18P 
12S -40 
8S-1S 
28 -16S 

3101 

145 -5P 
185 -85 

3102 

18 -10S 
18-11S 
20 -24S 
14 -3S 
16 -7S 

All Price 

16 -11P 165 -1P 
24 -11P 16 -75 
24 -4S 85.15 
18 -85 18 -1 I P 
14S -1P 20 -27S 
14 -3P 20 -9S 
165 -45 20 -9P 
10S -5P 12 -50 
16S -10P 28 -125 
18 12P 18 -4P 
20 -3P 32 -15 
20 -81' 18 -35 
3 -160 16 -11S 
32 -6P 16 -1IP 

32 -91' 
14s-71' 
18 -1S 
18 -IF 
145 -15 
18 -205 
24 -75 
18 -12P 
22 -18S 

32 -1015 24 -4P 
28 -9P 24 -10P 
20-19P 20 -15 
10S -25 22 -145 
12S -4P 22 -10P 
20 -8S 24 -28S 12 -5P 
18.22 18 -11S 22 -30P 
20 -24P 20 -22P 22 -85 
20 -1IP 12 -5P 12S -3S 
20 -31. 22 -30P 16 -11S 
18 -13S 22 -8S 22- 
16S-7P 125-35 10 -155 

Quotations Based on Quantify Ordered 

3106 

16-11S 
22- 
10-15S 
18-85 
22-30P 
22-145 
12S-4P 
16S-15 
18-12S 
20-3P 
18-55 
18-19 
165-4S 
22-25 
22-12S 
20-23P 
20-23S 

3108 

18-85 
22-30P 
22-14S 
12S-4P 
14S-2S 
165-13 
16S-8S 
18-125 
28-15P 
14S-2S 
165-85-NO.1 
165-SS-No.2 
28-1P 
28-15P 

Numbers 
PL63 
PL74 
PL103 
PL 108 l'Ll 12 
l'L121 
11.151 
PL1S2 
PL109 
PL171 
PL175' 
PL18I 
PL228 
PL263 
97 -5107 
28 -7S 

TWIN COAXIAL CABLE 
at a Sensational Price 

Two NO. 12 :stranded conductors within a 
copper shielded, vinyl jacketed. polythy- 
lene core. Can handle over 5 KW. of 1I.F. 
power. The ideal TV leadin for the most 
exacting installations such as apartment 
house antenna systems. Perfect for any 
twinax use calling for cable within the 
range of 70 to 95 ohm nominal impedance. 
Regular price 72c per ft. Your cost $15.00 
per hundred feet. Ask for RG -57U. 
RG -59U 72 Ohm Coax. The most popular 
TV type. Regular price 17c per ft. Your 
cost 5c per ft. or $4.50 per C. 

AUDIO AMPLIFIER - Brand new. 
Push -Pull tage triode amplifiers hav- 

ting 2 of the valuable and score ounce' 
ype audio transformers that sell for 

over $10.00 each. Neat aluminum 
case, folly enclosed ¡largest dimen- 
sion 6 inches). Perfect for intercom 
system, phono amplifier, mike ampli- 
fier or signal trancer amplifier for 
testing radio sets. A sensational bar- 
gain at only $3.40 each 

ACRO 

TELEVISION 

CHASSIS 

CRADLE 

Pays tor it -ell' in a week -Saves and 
eliminates broken tubes, coils, dials, etc. 
Cadmium plated steel, linger -tip control. 
A necessity for Television Service. Your 
Cost $4 69 

BUFFALO RADIO SUPPLY 219 -221 Genesee St. De s tE 

December. 1 D 
RN-8, 

STROMBERG CARLSON 
Power Switching Relay Box. Neat 31/1X41 
51/1" Steel case with tight fitting cover 

chocolate 
in 
color 

ocrackles 
finish 

sal beautiful 

TAKES BARGAIN "Cr' 
(Art three items below) 

ALUMINUM GEAR BOX 1858x7 that con- 
tains two powerful electric motors and two 
matched gear trains. 62 gears in v ry- 

g in size from 1/a to 4 inches in diameter. 
This unit is readily converted to rotate in 
beam antenna or any other similar 
use $5.00 

SIGNAL CORP INTER - 
CONNECTOR RELAY BOX 730A 

This valuable una. made by Bell. and more 
familiarly known by the U. S. Army desig- 
nation BC616, is encased in a highly pal. 
baled aluminum ase 61 /:x51 /z521/,, and 
contains 150 mfd of condenser capacity, 
sensitive relays. resistors. and terminal 
strips. Order several at the giveaway price 
of only $1.95 

REMOTE CONTROL UNIT - 
Aluminum case 4 5 3 x 2 
containing 2 potentiometers, 
triple pole switch, 4 knobs. 
phone jack, gear mechanism 
and revolution counter. In- 
luding e prong JAN connec- 

tor to fit box. $1.39 

Super Special On 
ISOLATION TRANSFORMERS $1.95 
Many adjustments on radios and TV sets 
especially the AC -DC types, require that the 
chassis be grounded for stability and sne- 
fssfid ults. Using an isolation trans- 

ormer this can be done as a ' outine 
procedure on every set on the test bench. 
ending the hazard of shock and the usual 
but unwelcome fireworks. 
Connected as auto transformera these iso- 
lation transformers can also be used to 
change 110 v to 220 v or the reverse. 
We do not believe that 100 watt 

ever 
V 

isolation transformers have v r before 
ben offered at less than double our price 
of $1.95. 

BUFFALO 3, N. Y. 
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* * * * * * * * * *** * * * * * * * * * * * ** 

1100K! Bargains Galore* 

* 

Vgai...$9 95 

AT LAST we have availanle 
1 IDE PRACTICE * 

TAPE, which was 
used for code prac- 
tice work by the * 
Signal Corps -from 
slow to fast prac- 
tice. 15 rolls on * 
16M\í metal reels * 
in heavy wooden * 
slotted case, to be 
used on Code 

* JENSEN PM SPEAKER * 
* Model P85 -8 inch- 8 to 8 ohm voice coil ins- * pedance, 8 watt, with output transformer for push- * pull OVO. 

* List, $12.25. Special 

* GIBSON GIRL * The Emergency It a d i o * Transmitter. Sends S O S * signals automatically on 
* 500KC. 150 -mile range. No * batteries required. H a s 

hand -driven generator , 
` * tubes, wire; all packed in * knapsack. $295 * It's only 

* * IDENTIFICATION MODEL 
* PLASTIC AIRPLANES * Italian Macchi German Hornier * Italian Reggine German Heinkel 
4( Italian Savoia Marchette German Messersehmitt 
4( Above set of 6- Italian -German $2.95 
* Bussian Bomber, only $1.19 * Above set of 7 $3.98 

CONDENSERS 
G.E. .35MFD ....5000V 
G.E. 191FD .... 2000V 
Sprague .. 1MFD .... 36110V 
Sprague . 3MFD....4000V 
Sprague 1MFD.... 1000V 
Sprague .. SMFD.... 15110V 
Aerovox ... .02MFD.... 8000V 
Aerovox ... 2MFD.... 3(100V 
C.D 

$1.50 
$ s95 * 
$5.95 * 
$ .39 * 
$1.49 

5MFD.... LOON S2.Ì9 * 
Solar 25MFD... .2000V $ .39 * 
Industrial 8x8x4.MFD.... 650V $1.59 
C.D 2x.013tFD.... 600V ...bathtub...$ .19 
C.D. 2MFD... .1000V - $ .95 * 
C.D. 2x.02MFD.... 600V ...bathtub. -9 .19 * 
G.E .15MFD.... 4000V ...oil tilled.. $ .98 
Solar .10MFD.... 200V ...oil filled...$ .98 
Mallory 251013.... 2000V ...oil filled...$1.95 * 
Aerovox 1MFD.... 1000V ...oil tilled...51.19 * * * * * * 

* * * * 
* * * * 
* 

* 

STANDARD RACK CABINETS 
Heavy gauge steel, gray crackle finish; 

$ 12 95 panel opening 19" wide, 27" high 

WATTNOUR METERS 
GE 1.16 single phase 60 cycle 115 -120 $6.95 
volt 5 amp -two wire -glass case 
WESTINGHOUSE -metal case- 115 -120$4 95 volt 60 cycle -5 amp. single phase 
SANGAMO - metal case - 115-120 volt $4 A 95 
60 cycle -5 amp. single phase J 

Sangamo 10 and 25 amp $5.95 

EICO 
EMC and approved 

Kits and complete test equipment. 

4( SELSYN MOTORS * * 50V. 50/60 cycles. Can be used to turn small beam * * antenna or as indicators. 31/2" diameter x 51" * 
IC high. Two can be used in series on 5 * 
* 

110V. AC. Brand New. Pair $495 * 
* TRANSMITTER CONTROL BOX - Type C -30/ * 
IC ARC -5. Mfg. by W.E. Size 41/2x3x3 ". Equipped * 
* with slide fasteners, has 7 push button switches, 1 * 
* jacks 

control switch and two multicontact $ I 49 * 
* FRENCH TYPE PHONE -TS -13 Hand -Set -but- * * terfly switch on handle, 6 ft. cord with PL55 plug * 
* for earphone and PL68 for 

mike $3 95 * 
* Dynamic hand mike and earphone, with push -but- * * ton switch and .E38 double jack; 8 ft. * * cord. Special $s29 * 
* * * Prompt Delivery-25% deposit required on C.O.D. * 
* order. Shipped F.O.B. New York -Write Dept. RNI2 * 
IC * 

MICHAEL STAHL INC , . 

* .39 VESEY ST. 
* New York 7, N. Y., WO 4 -2882 * 
* * * *** * * * * * * * * * * * * * * * * * * * * * 
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The Stancor ST -202 -A c.w. transmitter kit will handle an input of 125 watts. 

circuits to attenuate spurious emis- 
sions of the multiplier stages and a 
harmonic attenuating network in the 
antenna coupling circuit; $575. 

Collins 30K -1 Transmitter: Deluxe 
500 -watt outfit; exciter unit is placed 
next to receiver, for remote operation 
of transmitter proper; covers 10 to 
80 meters; for c.w. and AM phone; 

eleven tubes; main floor unit is 5 ft., 
61/2 inches high, weighs about 600 
pounds; rugged deck type construc- 
tion; (front view of unit is shown on 
Page 59) ; $1450. 

There are also some lesser -known 
transmitters and kits available in 
various power ratings. 

(To be continued) 

SIMPLE BIAS SUPPLY 
By OTTO L. WOOLLEY, WOSGG 

THIS bias supply furnishes both oper- 
ating and protective bias voltages. 

It is simple, foolproof, and requires 
only two parts -a VR tube and a con- 
denser. No external power source is re- 
quired to energize this supply, and the 
bias voltage it produces is constant. 

A moment's study of the schematic 
(Fig. 1) will reveal how this system 
operates. When excitation is applied to 
the Class C amplifier stage the rectified 
grid current flows through the VR tube, 
causing it to ignite. This action causes 
a voltage difference equal to the rating 
of the VR tube to be impressed across 
the condenser, charging it. This voltage 
difference is also the operating bias 
voltage. When excitation is removed, 
the condenser will discharge through 
the VR tube until the voltage is reduced 
to the point where the tube is extin- 
guished, after which no further dis- 
charge can take place. This remaining 
charge on the condenser now acts as 
protective bias. The length of time the 
condenser will remain charged depends 
on the leakage in the associated circuit 
and the size and quality of the con- 
denser. With a good quality, 4 jzfd. oil - 
filled condenser in a clean circuit, the 
residual charge after 24 hours is suf- 
ficient to hold the plate current of a 
medium power rig to a safe value. 

Any number of different voltages may 
be obtained by the use of various tubes. 
Voltages of 75, 90, 105, and 150 are 
obtained through the use of single 
tubes. By using a combination of the 
above tubes in series arrangement 
almost any required voltage may be had. 

Most of the VR tubes will pass up to 

40 ma. within ratings. In the event it 
is necessary to pass more than this 
amount of current the tubes may be 
paralleled, although there is a good 
chance that some difficulty may be 
experienced in getting all the tubes in 
a multiple setup to fire. In some cases 
a 50 -ohm resistor in series with each 
tube will be helpful. If a number of 
tubes are on hand, substitutions may 
be made until tubes of equal operating 
characteristics are found. 

One precaution must be observed 
with this type of bias supply. Always 
apply excitation before or with plate 
voltage to the final when the rig is 
initially put in use, or after protracted 
rest periods when the condenser may 
be discharged. 

Fig. I 

_o- 
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FAST 

SERVI 

29c ea. 

RADIO TUBES Lowest lowestat Prices 
E AM, FM, TV- Tremendous Selection of All Types -ORDER TODAY! 

29c ea. 

1T4 
1U4 
3A4 
3Q4 
658GT 
OlA 

4A6G 14X7 
6A3 39/44 
6C4 47 
6F8GT 50 
6SD7GT 71A 
10 112A 
12A 182B 

FREE! 
$20.00 List Va.ue 

, Cornell- Dubilier 
Mallory, Aerovox, 

Sprague, Solar. Filter Conden- 
sers -ten fast moving filters 
FREE with each 100 tubes. 

SX4G 6BD6 

39 e 
5Y3GT 6BE6 
SY4G 6BH6 
5Z3 6BJ6 

sae6AC4 6C5 
GAGS 6C8G 
6AC5GT 606 

105 6AKS 6F6GT 
106 GALS 6G6 
1L4 6AL6 6H6 
1R5 6AQ5 6H6GT 
íS5 6AT6 6.15 
1U5 6AU6 6J5GT 
2A5 6A8G 6.16 
2A7 148GT 6J7G 
3V4 6B6 6J7GT 
5Ú4G 6BA6 6K6GT 
5W4GT 

6K7GT 
6KSGT 
6P5GT 
6SA7GT 
6SC7GT 
6SG7 
6SG7GT 
6SH7 
65J7 
6SJ7GT 
6SL7GT 
6SK7GT 
6SN7GT 
6SQ7GT 
6SR7 
6U6G 
6U6GT 
6U7G 

6U7GT 
6V6GT 
6W4 
6X4 
6X5GT 
6Z4 
12A8GT 
12AT6 
12AU6 
12AÚ7 
12AX7 
12BA6 
í26A7 
12BE6 
12F5GT 
12H6 
12J5GT 
12J7GT 

183 
25S 
25Z6GT 
4826 
483 
1A4 
1A4P 

12K7GT 
12K8GT 
12S8GT 
12SA7GT 
12SF5 
12SF7 
12SH7GT 
12SJ7 
12SN7GT 
12SR7GT 
1619 
1629 (eye) 
2050 
2051 
24A 
25L6GT 
25X6 
30 
31 

1A6 
IBS 
1D5GT 
S D7 
1D8GT 
1F4 

1F5G 
1G4GT 
1G6GT 
1114G 
1H6GT 
1J6G 

32 
33 
34 
35 
35B5 
35C5 
35W4 
35Z4GT 
35ZSGT 
35Z6GT 
36 
37 
38 
39 
46 
SOBS 
50Y6 
51 
VT -52 

1N5GT 6AV6 

49c ea. 1T5GT 6BA7 
SV 6C6 

13Z4 1CSGT 608 
1A5GT 2A3 6D8G 
1A7GT 2B7 6F5 
1C7G 5V4 6F8G 
1H5GT 5Z4 6K7G 
1LA4 6A8 6R7 
1LE3 6AC7 

59c e 

65F5 r.T 
6Q7GT 
677G 
6T8 
6U7 
6W7G 
6Y6G 
6Z7G 
7A4 
7A7 
7B6 

7E5 
7E6 
7E7 
7F7 
7G7 
7117 
7J7 
7L7 
7N7 
7Q7 
7S7 

71-7 
7W1 
í0Y 
12A7 
12AT7 
1208 
12.15 
12Q7GT 
12SG7 
12SJ7GT 
I2SK7GT 

125L7 
12SQ7GT 
12Z3 
14N7 
19T8 
20 
32L7GT 
35/51 
35L6GT 
36 
40 

1B3 1LB4 1LNS 2X2 

a 1ABS 1LCS 184 25Z5 
lAD5 1LC6 2C34 35Z3 
1LA6 1LH4 2V3G 3LF4 

Above prices are for 50 tubes or more -may be assorted. 

í50L6, 35Z5, 12SK7 1 G I 

12SQ7, 12SA7 ...5 tubes for F 9 51 

SPEAKERS 
Best quality Alnico 5 PM Speakers. 

10 or more Fries 
Each Each 

5° -95c-51.05 
2y, > ^. 4^ -95c - 51.05 

6' $1.49 $1.59 
8 2.95 3.25 
10' 4.25 4.50 

Q 12' ... . 4.95 5.95 100 Condensers assorted 
5 e / 5 In package 

.001 mfd. 600 V ea. 6c 

.002 mfd. 600 V ea. 6c 

.005 mfd. 600 V ea. 6c 

.01... ea. 
.02 ea. 7c 

7c 

05 ea. 8c 
1 ea. 9e 
400 VOLT BY -PASS CONDENSERS 

.2 mfd. ea. 6c 

.25 mfd. ea. 10c 

.5 mfd. ea. 15e 

3Q5GT 6BF6 6L6 7C4 
354 6BG6G 6S7G 12A6 
S0A5 6J8G 6SQ7GT 12BF6 
6A7 6L6G 6U5 14H7 
667 Less than SO tubes, Sc per 

Individually boxed -Standard 
Miniature tubes 12AT6,12BA6,12BE6,1r 

59 35W4, 50B5, 5 tubes for. II t7 

10BP4 TV Picture Tube $17.95 each 
12LP4 $24.95 each 

VOLUME CONTROLS 
VERY BEST BRANDS 10 or more Pr.ce 

Each Each 
meg. with switch - long 29c 35c shaft 

2 meg. for battery sets -DPST 29c 35c switch, long shaft 
meg., 1 meg., or 2 meg., long 15c 19c shaft, less switch 7 

BY -PASS CONDENSERS C 

IF TRANSFORMERS 
standard P.cplaccnunv 
Regular size .2 9. ....... 39c 

4 PRONG VIBRATORS -VERY BEST BRANDS 

Standard replace- 
ment- Sensational 
Value 

OCTAL SOCKETS 10 for 49C 

$1 29 ea. 

CRYSTAL CARTRIDGE 
Standard replacement crystal $1.39 
cartridge. Each 

Visit Our New Dealer Display Rooms 

PREMIER RADIO TUBE 
COMPANY 

551 West Randolph St. 

Chicago 6, Illinois 
Phone: ANdover 3-1590 

To speed up delivery, 
and your remittance 

'Your Tube Source 
Since 1926" 

please sn our de 
with the 

ig y 
same name. 

BUFFER BUFFER CONDENSERS 
.005 mfd. 1600 WV 
.008 mfd. 1600 WV 
.01 mfd. 1600 WV 15cea. 

N 
D 
E 
N 

E 
R 
S 

VARIABLE CONDENSERS 
Two gang for superhet Standard t ;' shaft 69c 

39c ea. 
56 
57 
58 
75 
76 
77 
78 
80 
85 
89 

449c ea. 
42 
43 
50L6GT 
53 
84/6Z4, 
1í7Z3 
VR150 
XXL 

45 117Z6GT 
70L7GT 807 
81 9001 
83 XXB 
tube extra. 
factory guarantee. 

1R5, 1S5, 1T4, 3V4 Battery 
1.29 Tube Special 4 tubes for i I 7 

OUT PUT 

TRANSFORMERS 
For 5016, etc. 

39c ea. 
For 6V6. 6F6, 3Q5 4 5 c etc ea. 

UNIVERSAL OUTPUT 
TRANSFORMER SPECIAL: 

to S watts to any speaker 
(while they 'last, 

98: ea. 

PILOT LIGHTS -100 BULBS 
$490 

1 box of 
10 bulbs 
No.40 6 -8 V .15 Amps. No.46 6 -8 V .25 Amps. 
No.41 2.5 V .50 Amps. No. 47 6 -8 V .15 Amps. 
N o. 44 6 V .25 Amps. N o. 51 6 -8 V .20 Amps. 

6 -Ft. LINE CORDS 
Good Rubber with Underwriters' Ap- 

:....$1.25 I loefoa...$1 e69 
SELENIUM RECTIFIERS 

Standard 100 mil. 
Each 

PUSH -BACK WIRE 
100 ft. rolls 39C each 

54c 

79c 

FILTER 
CONDENSERS 
Very best brands. 
Fresh stock 

10-450 V w/20-20-25 V ea. 29e 
15-450 V ea. 29c 
20-450 V ea. 39c 
30-450 V ea. 49c 
30-450 V with 20-20- 

25 V ea. 29c 
8-8-450 V ea. 39e 
10-10-450 V ea. 43c 
20-20-450 V ea. 49c 

150 Working Volts 
15-15-150 V ea. 29e 
20-20-150 V ea. 29e 
20-20-20-150 V ea. 39e 
30-30-150 V ea. 39c 

450 Working Volts 40-20-150 V ea. 39c 
8-450 V ea. 21c 40-30-150 V-30-20-25 V..ea. 39c 
10-450 V ea. 24c 40-40-150 V ea. 39e 

40-40-150 V-25-25 V ea. 39 
50-30-150 V ea. 39 
50-50-150 V ea. 39 
60-60-150 V ea. 39c 
15-150 V ea. 21c 
16-150 V ea. 23c 
20-150 V ea. 25e 
30-150 V ea. 29c 
40-150 V ea. 29c 

25 Working Volts 
10-25 V ea. 16e 
20-25 V ea. 16c 
25-25 V ea. 16c 
100-25 V ea. 16c 
20-16-16-350 V Sprague 

type ea. 39c 
25-25-150 V-200-10 V. ea. 39c 

Rated accounts -10 days -all others 20% deposit with order, balance COD. Minimum order $5.00. 
All shipments FOB Chicago. Prompt attention paid to foreign orders. ORDER TODAY. Our parts and 
tubes are warranted to be 100% replacements for the prototypes in the listings above. Satisfaction 
Guaranteed. 
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NEWELEPRECISION CTRONICS 

SIGNAL TRACERS 

Write for literature and 
name of your nearest Jobber 

641-643 PJ'LEE AVENUE 

(,tC AGO 21. 1L,1N p1S {/\ 

414 

SIGNAL TRACER SPECIALISTS 

3 -SPEED TURNTABLE 
with Instantaneous Speed Selector 

3 SIMPLE OPERATIONS 
78 r.p.m. -slide shift -lever to lef 
45 r.p.m. -slide shift -lever to righ 

331/3 r.p.m. -press selector but 
ton down, slide shift -lever to righ 

NOISE LEVEL: - 30 db minimum 
MOTOR: 4 pole induction, with starting 

switch 
TURNTABLE: Cast alum_ inum 
SPEEDS: Regulated by adjustable stops 
DIMENSIONS: L. 15 "; W. 12" 

Model LP -743 only $49.95 net 

REK -O KUT CO., Inc. 
38 -01 Queens Blvd., Long Island City, N.Y. 

STATEMENT OF THE OWNERSHIP, MANAGEMENT, AND CIRCULATION REQUIRED BY THE ACT 

OF CONGRESS OF AUGUST 24, 1912, AS AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 

1946 (Title 39, United States Code, Section 233), OF RADIO & TELEVISION NEWS (RADIO -ELECTRONIC 
ENGINEERING EDITION), PUBLISHED MONTHLY AT CHICAGO, ILL., FOR OCTOBER I, 1949. 

1. The names and addresses of the publisher. editor, managing editor, and business managers are: Publisher, 

William B. Ziff, 185 N. Wabash Ave., Chicago 1, Ill.; Editor, Oliver Read W9ETI. 185 N. Wabash Ave., Chi- 

cago 1, Ill.; Managing editor, Wm. A. Stocklin, 185 N. Wabash Ave., Chicago 1, Ill.; Business manager. 

A. T. Pullen, 185 N. Wabash Ave., Chicago 1, Ill. 

2. -The owner is: (If owned by a corporation, its name and address must be stated and also immediately 

thereunder the names and addresses of stockholders owning or holding 1 percent or more of total amount of 

stock. if not owned by a corporation, the names and addresses of the individual owners must be given. If 
owned by a partnership or other unincorporated firm, its name and address, as well as that of each individual 
member, must be given.) Ziff -Davis Publishing Company, 185 N. Wabash Ave., Chicago 1, BL; William B. 

Ziff. 185 N. Wabash Ave.. Chicago 1, III.: B. G. Davis, 185 N. Wabash Ave., Chicago 1, Ill.: A. Ziff, 185 N. 

Wabash Ave., Chicago 1. III.; S. Davis, 185 N. Wabash Ave., Chicago 1, Ill. 

3. The known bondholders, mortgagees, and other security holders owning or holding 1 percent or more of 

total amount of bonds, mortgages, or other securities are: (Modern Woodmen of America, Rock Island. Illinois. 

4. Paragraphs 2 and 3 include, in cases where the stockholder or security holder appears upon the books of 

the company as trustee or in any other fiduciary relation, the name of the person or corporation for whom such 

trustee is acting; also the statements in the two paragraphs show the aRant's full knowledge and belief as to 

the circumstances and conditions tinder which stockholders and security holders who do not appear upon the 

books of the company as trustees, hold stock and securities in a capacity other than that of a bona fide owner. 

5. The average number of copies of each issue of this publication sold or distributed, through the mails or 

otherwise, to paid subscribers during the 12 months preceding the date shorn above was 

(This information is required from daily, weekly, semiweekly, and triweekly newspapers only.) 

A. T. PULLEN, Business Manager. 

sworn to and subscribed before me this 22nd day of September, 1949. 

[SEAL] ALBERT H. WITTIIOFT, Notary Public. 
(My commission expires April 9, 1950.) 
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eeNuts and Bolts" 
(Continued from page 41) 

educational and nationally important 
programs too. As far as the pay- 
ments go, we can arrange them just 
about any way you like. You may 
pay ten or twenty per -cent down, 
and the balance over up to eighteen 
months. 

"And like most people, you'll want 
your set about as soon as you can get 
it. Let me check my installation sched- 
ule here. Mmmm. Well, Sir, we're in 
a bit of luck. I find we can deliver 
and install the set either Wednes- 
day morning or Thursday afternoon. 
Which would you find most conven- 
ient ?" 

Thus, this dealer, instead of con- 
fusing Mr. and Mrs. Black with tech- 
nical terms and details, appealed to 
their buying motives and made the 
sale! 

Before closing, let's briefly summa- 
rize the points that every salesman 
should keep in mind to avoid "nut and 
bolt selling." 

1. Remember, the average prospect 
is interested in buying a television 
receiver only because of the pleasure, 
entertainment, enjoyment, and edu- 
cation it can bring him. To him, it 
is a marvel of modern science, that 
can bring all kind of programs into 
his home, but he has little desire to 
know, and is generally incapable of 
understanding, how it does this for 
him. 

For example, suppose you are pre- 
senting the advantages of a console 
model over a table model from the 
point of view of tone quality. The 
"nut and bolt" salesman would say, 
"Yes, Mr. Black, this speaker has a 
12" PM speaker with a 13 -ounce Al- 
nico V magnet, and a much larger 
baffle. It will give you more power 
and better tone quality." 

On the other hand, the trained sales- 
man would say, "As you can see, Mr. 
Black, this receiver has a much larger 
loudspeaker and is in a much heavier 
cabinet. As a result, the speech and 
music that comes through will be 
much more beautiful and more real- 
istic than with the smaller set. In 
fact, with this set, you'll hear the mu- 
sic reproduced so faithfully, you'll feel 
the actors and the musicians are right 
in your own home, putting on their 
performance for your personal bene- 
fit!" 

2. If you do feel obliged to explain 
a purely technical feature, translate 
it into terms of benefits to the buyer 
as early in your explanation as possi- 
ble. For example: 

"This set also has an automatic fre- 
quency lock circuit, which will pre- 
vent the picture's being thrown off 
the screen because of interference 
from autos or other sources of elec- 
trical disturbance. It means that you 
will be able to enjoy your television 
without interruption and with much 
less eyestrain." 

3. You will occasionally come across 
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the technically- minded and technical- 
ly- trained prospect. When you do, 
you will naturally want to meet him 
on his own ground and answer his 
questions intelligently and honestly. 

On the other hand, don't make the 
mistake of thinking he is only inter- 
ested in the technical features. Even 
he is thinking of the pleasure, enjoy- 
ment, and entertainment the receiver 
will mean to himself and to the mem- 
bers of his family. 

Therefore, you will do well to con- 
clude each of your technical expla- 
nations with a direct appeal to his 
desire to enjoy the benefits that the 
particular features under discussion 
can bring him. 

For example, you might say, "Yes, 
Mr. Thompson, this receiver has the 
latest -type ratio detection and I know 
it will give you a great deal of per- 
sonal satisfaction to know that you 
and your family will enjoy better re- 
production of speech and music be- 
cause of it." 

30 

QUICK CHECK FOR 
PICTURE TUBE 

CURRENT DRAIN 
By JACK NAJORK 

OCCASIONALLY- in servicing or set- 
ting up TV receivers using the "fly- 

back" type of high -voltage power sup- 
ply, no raster can be obtained on the 
screen of the picture tube even though 
high voltage is present. This may be 
due to several causes, including a de- 
fective picture tube. Since a replace- 
ment picture tube is not always avail- 
able for test purposes, the following 
check can be made to determine if the 
picture tube is drawing current. 

While observing the filament of the 
high -voltage rectifier (usually a 1B'3/ 
8016), quickly rotate the "Brightness" 
control from minimum to maximum. 
If the filament of the rectifier dims 
momentarily when this is done, the 
picture tube is drawing current. The 
dimming occurs because of the in- 
herently poor regulation of this type of 
power supply. 

A defective or improperly adjusted 
ion trap usually causes this condition 
of current drain, but no raster. An ion 
trap is used on the neck of most con- 
ventional ten- and twelve -inch mag- 
netically deflected picture tubes. 

30 

"At a time like this -YOU FLY A KITE!" 

December, 1949 

AN "FL -8 FILTER FACTS" BOOKLET FREE 

WITH EACH PURCHASE OF AN FL -8 FILTER! 

An 8 -page booklet devoted entirely to the FL -8. Complete circuits -se- 
lectivity curves -break -down views of interior components, coil induc- 
tances and resistances. Shows how to get best results from the FL -8 
as -is, also how to convert this unit to many other types of useful filters 
for transmitters and receivers. High -pass, low -pass, peaked. A gold 
mine of FL -8 data prepared for us by Clayton F. Bane, WfWB. Simple 
language -no math. You need an FL -8 to improve your selectivity and 
s -n -r ratio -"Filter Facts" assures full utilization of this effective filter. 
Combination offer . . FL -8 Filter and Booklet $2.98 
Booklet alone ... (prepaid in U.S.A.) .50 

HOT SPECIAL ON OIL CAPACITORS 
8 mid., 1000V, oil -filled. Made by 
Aerovox. Rect. case grey finish, com- 
plete with mounting brackets. 

$1.95 ea.; 5 for $8.95 
4 mid., 600V, oil -filled. Round case, 
upright single -hole mounting. With 
mtg. hardware 95c ea.; 5 for $3.75 

HEAVY -DUTY 
FILTER CHOKE 

A hermetically sealed unit, conserva- 
tively rated at 10 henries @ 200 nia. 
lias hum -bucking tap. Steel cases - 
ONLY $1.98 each. 

COMPLETE POWER SUPPLY -COMBO OFFER 
1 -Filter el io!:c.... 1 as al)ot "e) 
2 -4 mid., 6110V condensers. Oil -filled 1- l'ower transformer. I'ri. 110V, 69 cy. AC. 

Sec. 730V, AC, CT. @ 200 ma. 5V @ SA. 
6.3V @ 8A. 

1 -5Ú4G rectifier tube 
All of the above items only $6.95 

HANDSET HANGER 
Accommodate all makes and models. 
(Kellogg. w- -E, American etc.) Beau- 
tiful. cast aluminum shell finished in 
rich black wrinkle. Felt facing pro- 
tects handset. l'rovision to fasten 
directly to desk or to telephone 
equipment. An extremely useful. 
well -made item $1.95 ea. 

1 TS -10 Sound Powered Handsets 
¡' Brand New $16.95 per pair 

RM -291.1 TELEPHONE: Brand New $12.95 ea. 
EE -89A TELEPHONE REPEATER: New $9.95 ea. 

LINE -FILTER KIT 
Supplied with all necessary parts including choke, 
capacitors. etc. Mounts in an attractive stainless - 
steel box which comes completely drilled. Diagram 
is furnished. Anyone can quickly assemble the 
parts into an effective line filter that will handle 
30 amp. (max.) only $1.95 

Power Supply for Any 274 -N Receiver 
Here it is -at last! dust plug it into 

" the rear of your 274 -N 1RECEIVEIt 
. any model! Complete kit. and 

black metal case. with ALL parts 
and diagrams. Simple and easy to 
build in a jiffy. Delivers 24 volts 
plus B voltage. No wiring changes 
to be made. Designed especially for 
the 274 -N receiver. All necessary 
parts for conversion of rest of re- 

ceiver also Included. ONLY $7.95. TUNING 
KNOB tut 274 -N Receiver, 59e ea. 

SENSITIVE, 6500 OHM 
SP -ST RELAY 

Made by Automatic Electric Co. Nor- 
mally -open. wiping contacts, relay is 
midget size and very light weight. 
Closes on 2 ma. Ideal for models and 
control. Only $1.25 ea.; 10 for $10.00 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Checks con- 
denser leakage and continuity up 
to 8 megs. Will test any paper. 
electrolytic. mica or oil capacitor 
from 50 mmf. to 50 mfd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only $4.85. 

HARRIS SHOCK MOUNTS LORD 

LARD 8 lb. 7c ea.. 
8 for 45c :$3.00 per C 
LORD 10 lb. 15e ea., 
8 for 98c, $7.50 per C 
}IARRIS S lb. 8c ea., 
8 for 45e. $4.00 per C 
}IARRIS 12 lb. I6e 
ea., S for $1.05. $9.00 
per C. 

HI -LEVEL NEGATIVE PEAK CLIPPER! 
836 RECTIFIER TUBES 

Use an 836 high -vacuum, high - voltage recifier tube. 
Ideal for "clippers " -no "hash" troubles. Same 
tubes also used to replace 806's in normal, high - 
voltage rectifier applications. 
Rock-bottom price on a really "hot" tube 2 for $1.10 
High -voltage Filament Transformer lor "Clipper" 
or Rectifier applications. 
Pri. 110V. (they. AC. Sec. 2.5V @ 10A. 10.000V 
insulation $2.76 ea. 

RCA 8012 VHF TRIODE 
TANTALUM plate and grid! 35 
watts output, 40 watts plate diss. 
Use as osc. or amp. at full ratings 
up to 500 mcl C.T., 6.3V filament 
reduces fil. lead inductance. ALL 
BRAND NEW! Normally sells for 
$14.50, large quantity purchase per- 
mits our extremely low prices sr $1.50 
each. 4 for $5.00. 

PROTECT COSTLY TUBES AND EQUIP- 
MENT AGAINST OVERLOAD! 
Here's a buy a fast-acting, r - 
et -type circuit breaker. Designed 

to trip at 220 ma; cinch to hunt 
for higher currents. Excellent 

- struction -nel or deck mount -Use 
also combo on -off sw. and bkr. 
Priced 

s 
low because of quantity 

purchase 89e ea. 

SCOOP! 

6L6 METAL. .90c ea. 
6L6 GLASS. .79c ea. 

Four for 
$3.40 

Four for 
$3.00 

BRAND NEW ...STANDARD BRANDS 

W -E 108A GROUNDED -GRID TRIODEiB 
High hop on UHF receivers. Fine sig- 
nal-noise 

-` 
ratio. Grid, (shell) bolts di- 

rect to chassis with ring. Only $1.95 ea í1111!C 
or 4 for $6.00. T71T 

SPECIAL PURCHASE -BC -624 RECEIVER 
A few of these well -known UttF receivers from the 
SCR -5''2. Complete with tubes.. Good electrical 
and mechanical condition $14.95 ea. 

INCREASED RECEIVER 
OUTPUT TO HEADPHONES! 

Use these matching transformers to ob- 
tain big increase in output ashen using 
111 -imp. phones with the average re- 
ceiver. (300 -600 ohms.) Use also with 
ír1. -8 filters for greatly improved results. 

Hermetically sealed. plated brass case, good LF re- 
sponse. Imp. ratio approx. 10:1. 
An excellent value at 95c ea. 
Special hi -ratio for 75A receivers 95c ea. 

CHECK THESE C -R TUBE VALUES! 
3CP1. 3" C -It tube. Green, med. persist. 

screen $2.95 
3DP1A. 3" C -Il tube. Oreen. med. persist. 

screen, 14 pin base for oscilloscope use. 
A real buy at only 2.50 ea. 

3FP1. 3" C -R tube. Green, med. persist 2.95 ea. 
5511'1. 5" C -R tube. Green, med. persist 2.50 ea. 
5N111. 5" C -It tube. Green, med. persist. 

screen 2.50 ca . 

a? 
LOOK! NO HANDS! 

This mike leaves both hands free for 
mobile QSO's. Fastens to operator 
by simple s n a p strap. Western 
Electric button assures best quality 
obtainable from any carbon mike. 
Adjustable. Double action sw. op- ¡\ erates push -to -talk or holds on. 

w BRAND NEW only $1.75 ea. POST - - i 5PAID in U.S.A. and CANADA. 

HY -615 UHF TRIODE 
6.3V filament. 4.5 watts output. 98c each or 4 for 53.00. 

HY -114B UHF TRIODE 
ideal for battery portable xmtr. 2 watts 
output at UHF. 98e each or 4 for $3.00. 

* 4 -HOUR MAIL -ORDER SERV 
20% DEPOSIT MUST ACCOMPANY 

ICE. WE SHIP ANYWHERE. 
ALL ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO. 
72 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE -ORdway 3 -8551 
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PLUG-IN 
WITH 

... be assured of "good connections." 
That's why television stations, for in- 
stance, use Cannon Electric Type K, P, 
and other series for cameras, micro- 
phones and transmission equipment 
that must not fail. Shown above is a 
camera at KTLA- Hollywood. 

Cannon Plugs are available through 
a network of radio parts dealers all over 
the U. S. A. Buy them from Seattle 
Radio Supply in Seattle; Cooper Sound 
Equipment in Cincinnati; Radio Inc., 
in Oklahoma City; Van Sickle Radio in 
St. Louis; Offenbach- Reimusin San Fran- 
cisco; and over 400 other distributors. 

DESK SIZE CHARTS -FREE 
Two desk charts of Type "AN" and "K" insert 
arrangements shown half scale are available on 
request. Address Catalog Dept. L -228 at factory. 

Cannon Electric Development Company, Division 
of Cannon Manufacturing Corporation, 3209 Hum- 
boldt St., Los Angeles 31, California. Canadian 
factory: Toronto. World Export: Frazer &Hansen, 
San Francisco, New York, Los Angeles. 

filth, "IS 
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What's New in Radio 
(Continued from page 87) 

tated to any of 24 commonly used 
angles. 

Bulletin A -1055, containing addi- 
tional information on these models, 
will be sent on request to the company. 

TV -WIRE RECORDER COMBINATION 
The new Lear, Inc., model, WD -302- 

TV, just announced by the Los Angeles 
office of the Grand Rapids, Michigan, 

firm, combines TV reception with a 
wire recorder and AM -FM radio fa- 
cilities. 

Available with mahogany or blonde 
finish cabinets, the new design will in- 
corporate the Lear wire recorder with 
a Stephens 15 -inch Trusonic speaker. 
There are 52 tubes plus the rectifiers 
included in the unit, and the TV tube 
is the 12 -inch size. A picture enlarger 
is built into the cabinet. 

Besides these unique combinations, 
the new model is equipped with a long - 
playing record changer, making it one 
of the first of its kind on the present 
market. 

UNIVERSITY TWEETER 
Tweeters which employ an entirely 

new principle of horn design have just 
been introduced by University Loud- 
speakers, Inc., 80 South Kensico Ave., 
White Plains, New York. 

Available in two different watt sizes, 
the Models 4408 and 4409 feature a 
cobra horn constructed of a one piece 
aluminum casting scientifically flared 
to provide maximum horizontal disper- 

sion. An integral cast fin is provided 
to increase the horizontal spread. 

Bakelite diaphragms, Alnico 5 mag- 
nets, aluminum voice coils, and feath- 

er- weight phenolic varnishes all con- 
tribute to wide response, high con- 
version efficiency, and power handling 
capacity, according to the company.. 

Used with an efficient cone speaker, 
the Model 4408 handles up to 15 -20 
watts of program material while the 
Model 4409 will carry up to 25 -40 
watts undistorted output. 

Complete details are available on 
request. Address inquiries to Univer- 
sity Loudspeakers, Inc., 80 South 
Kensico Ave., White Plains, N. Y. 

ICA VIDEO ANTENNA 
Insuline Corporation of America, 

Long Island City, New York has intro- 
duced the "Bi -Con" antenna for tele- 
vision installations. 

This unit, of the modified conical 
type, features separate high- frequency 
and low- frequency reflector elements. 
Designed to withstand long exposure 
on rooftops without reduction in elec- 
trical performance, this unit is avail- 
able in two forms, the basic two -ele- 
ment antenna and a stacked array of 
two units with half -wave spacing and 
a suitable matching stub for reception 
in fringe areas. 

DYNAURAL PREAMPLIFIER 
A professional -type preamplifier for 

magnetic -type pickups has been re- 
cently introduced by Hermon Hosmer 
Scott, Inc., 385 Putnam Avenue, Corn - 
bridge 39, Massachusetts. 

This new unit, which incorporates 
the new Scott Dynaural noise suppres- 
sion circuits, is now available for high 
fidelity enthusiasts at a new low price. 
It incorporates wide range circuits as 

well as a variable turnover control to 
compensate for different recording 
characteristics, and an adjustable dis- 
tortion filter. 

The preamplifier is completely re- 
mote controlled and the controls may 
be mounted at any convenient location 
on a cabinet or custom installation. 

TURNER MODEL 77 
The Turner Company of Cedar 

Rapids, Iowa is currently marketing 
the re- designed Model 77 cardioid -type 
microphone which has been designated 
the "Tru- Cardioid." 

The case is finished in gunmetal 
gray with a chrome plated scr -een. The 
interior retains the feature of a combi- 
nation circuit using both velocity and 
dynamic type generators while the 
new design has further improved the 
performance. 

The Model 77 has been engineered 
with a wide range pickup at the front 
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and a sharply attenuated output at the rear with approxi- 
mately 15 db. discrimination between front and rear at all 

frequencies. The 
unit's pickup pat- 
tern reduces 
feedback to a 
minimum and 
practically elimi- 
nates interfer- 
ence from extra - 
neous sound 
arriving from the 
rear of the mi- 
crophone. Re- 
sponse is sub- 
stantially flat 
from 60 to 10,000 
c.p.s. Output is 
rated at 62 db. 
below 1 volt /dyne 
/sq. cm. at high 

impedance. A built -in switch provides a choice of 50, 200, 
500 ohms, or high impedance. Complete specifications are 
available from the manufacturer. 

NEW RECORDER UNIT 
The Twin -Trax Division of Amplifier Corp. of America, 

398 -2 Broadway, New York, has just announced the avail- 
ability of a new continuous -play magnetic tape recorder. 

This new unit eliminates the usual continuous tape loop 
with its attendant difficulties, such as complicated thread- 
ing, critical tape. splicing techniques, and limited message 
length. Continuous repetition in this instrument, the Model 
810 -DV, is achieved through double reversal of standard 
magnetic tape. Half of the message is recorded on one 
sound track in forward tape travel and the other half on 
the second sound track in reverse tape travel. 

The instrument is self- contained but a connection is pro- 
vided for playback through any p.a. system. 30 

HERE'S VALUE THAT 
CAN'T BE DUPLICATED 

R.C.A. LICENSED 
TELEVISION RECEIVERS 

Large 52 sq. in. Com- 
plete with all tubes in- 

$12950 
eluding 10" picture 
tube and hand -rubbed 
mahogany cabinet.... 

CUSTOM WIRED CHASSIS 
ú 630 Jr. with RCA tuner. A 16" 
screen with pictures 150 square inches. 
Complete with 16" tube. $169.50 
Table Model Cabinet for above. 49.50 

TV COMPONENTS 
RCA Front End $29.50 
16" Power Transformer 6.95 
300 ohm twin lead -in 100 

ft. $1.65. 1000 ft 10.95 

ALL CHANNEL INDOOR TABLE TOP $295 
3 SECTION TV ANTENNA 

3 TUBE PHONO 
AMP. $195 

Completely wired with tone 
and volume controls.... 

Set of tubes for above $1.25 

Lots of 3, 

$2.75 

3 SPEED CHANGERS 

Webster 346 $29.25 
Webster 356 33.25 
3 Speed Phono Motor $5.95 Stand. Make 78 R.P.M. 

Phono Motor 2.25 
Nat. Adv. Pickup 1.79 
Nat. Adv. 3 Speed Pickup 4.95 
Cartridge N -7 $1.39 ea. 

SEEBURG 2 POST CHANGER 
(A utoa tic tihut -ntf) l 95 V.M. #400 s 

Webster #70 $19.95 
Cartridges, Astatic $1.49 ea. 

per 6 8.75 
Nationally Advertised FP 8 

mfd 475 V. 29c ea..per 10 2.00 
Nationally Advertised FP 15 

mfd 450 V. 29c ea..per 10 2.00 
Output Transformer 50L6 

per 6 8.00 35c ea. per 10 3.00 
Minimum Order $3.00 -All Prices F.O.B. New York 

On C.O.D. Orders 25% Deposit 
Write to Dept. RN 12 for free literature 

THEROSe COMPANY 
98 PARK PLACE NEW YORK 7, N. Y. 

1060 -2 N. ALLEN AVE. PHOTOCON SALES 
ARC -1 AIRCRAFT TRANSMITTER- RECEIV- 

ER -10 channel RT18 /ARC -1, Excel- 
lent Condition with tubes $695.00 

HS -23 HEADSET -BRAND NEW 8,000 
ohm with ear pads $2.45 

HS -33 HEADSET -With ear pads 1.29 
HS -30 HEADSET- Complete with match- 

ing transformer, 6, cord & PL 55 Plug, 
NEW 1.95 

HS-30 HEADSET .95 
DYNAMIC HEADSET AND MIKE -P. 0 

Mark 11 ..NEW 1.95 
HEADSET EXTENSION CORD- CD -3074A 

with PL -55 and JE -26 .49 
HEADSET ADAPTER MC -385D -High to 

low impedance NEW .35 
T -17 HAND MIKE. NEW 1.95 
T -32 DESK MIKE. .. USED $1.95; NEW 3.00 

BASSETT AIRCRAFT RADIOS & ACCESS 

Two Way Radio Freq. 3105 K.C. 
ALL NEW EQUIPMENT 

MC6 -1 li_ W Litt Trans.- Recr., tubes, crys- 
tal, battery case, antenna $31.50 

MC6B -8 Watt Trans. -Recr., tubes, crys- 
tal, vibrspack, antenna, 12 volts 49.50 

MR3A Receiver Range, weather and tower 
freq. 13.50 

MCU1 Aircraft Microphone 4.95 
HEADSET and PLUG 2.95 
MODEL TR 15- Trailing Antenna Wire Set 6.95 

T-47/ART-13 TRANSMITTER with op- 
erating manual... 

GOOD USED $200.00; NEW $295.00 

TEST EQUIPMENT 
BC -221 Freq. Meter -125 K.C. to 20,000 

K.C. Excellent condition $69.50 
I -122 Signal Generator by Espy Mfg. Co. 

15 -27, 95 -127 M.C. 79.50 
I -200 Calibrator, 115 V., 60 cycles, 346 

and 621 cps., Western Electric...NEW 39.50 
TEST SET, Type 89 19.50 
LM Frequency Meter, Excellent condition, 

less Cal. book 29.50 

MN- 26C- BENDIX RADIO COMPASS, 
150 -1,500 K.C. tube.... ... 

Like new condition $17.50 

DECEMBER SPECIALS 
BC- 464- TARGET RECEIVER -5 channel 

remote, battery case, antenna 68 -73 MC. 
NEW $14.95 

INTERPHONE AMPLIFIER- CMX50128A, 
12 V. 6 watts P.O. T.C.S. equipment - 
tubes and dynamotor 8.50 

HANDY -TALKIE Crystal and Coil Sets - 
3885 K.C. to 5,500 B.C. Specify fre- quency-2 crystals and 2 coils per set. 

NEW 2.25 
TRANSFORMERS -6200 V. @ 325 

Ma. secondary -easily C.T. for 
3100 -0 -3100 N 650 ma. -Pri- 
mary 105 /110/115 V. 60 cycles 
-American Transformer Co. NEW $49.50 

2.5 V. @ 10 amps, C.T. -15,000 
volt insulation -115 V. A.C. pri- 
mary- Kenyon S -9883 5.95 

200 -0 -200 CO 50 ma. -6.3 V. @ 3 
amps, 115 V. A.C. Primary. NEW 1.95 

115 V. A.C. Primary -700 volta 
C.T. @ .075 amps; 6.3 V. @ 1.2 
amps; 5 V. @ 3 amps. .NEW EA. 2.25 

WELDING TYPE W TRANSFORMER - 
190 amp. -5 volt secondary -115 
V. A.C. primary, mfg. by American 
Transformer Co. BRAND NEW 16.95 

APN -1 ALTIMETER INDICATOR, basic 
movement 0 -1 ma; 5 ma. shunt, 270° 
dial. An excellent basic movement for 
constructing your own meters... .NEW $ 1.95 

METER RECTIFIER, full wave midget Sele- 
nium 10 volts, 30 ma. .29 

APN -1 ALTIMETER, Complete NEW 34.50 
I. F. Transformer -1st, 2nd or 3rd, from 

SCR -522, 12,000 K.C. Iron Core tuning, 
can be tuned to television I.F. Frequency 
by removing padder cond. each .35 

3 for 1.00 
PE -103 DYNAMOTOR POWER SUPPLY, 

COMPLETE with dynamotor, filter, 
relay unit, battery cables, and shock 
mount. Part of SCR -284. 

BRAND NEW $19.50 
BC -620 Mobile FM TRANSCEIVER -P.O. 

SCR -610. Includes 10 meter band. Ex- 
cellent condition with tubes $11.95 

PE -120 Power Supply with tubes -Excellent 
condition 5.50 

Combination BC -620 and PE-120. .Both for 14.95 
WESTON ELECTRICAL TACHOMETER ME- 

TER, Model 545 for use with Model 724 
magneto. Speed 0.2.000 R.P.M. Ratio 2:1 

BRAND NEW $17.50 
WESTON TACHOMETER GENERATOR. Model 

724, Type C GOOD USED 18.75 

SYCAMORE 4 -7156 
PASADENA 7, CALIF. 

INTERPHONE AMPLIFIER - BC -709 - 
Ideal for Aircraft, booster for telephone 
system, etc. NEW $4.50 

SCR -522 EQUIPMENT 
SCR -522 TRANSMITTER -RECEIVER, 

with tubes. Excellent condition.... $60.00 
PLUGS -Set for SCR -522 NEW 3.75 
PE- 94C -24 Volt DYNAMOTOR USED 2.50 

NEW 4.50 
PE -98 -12 Volt DYNAMOTOR NEW 19.50 
BC -602 Control Box NEW .95 
BC -631 Jack Box NEW .79 
AN -104A Antenna NEW STEEL 1.95 

COPPER 2.95 
SOUND POWERED HEAD & CHEST SET, 

made by Automatic Elec. Co. .PAIR $11.00 
NEW -EA. 5.95 

ELECTRONIC MEGAPHONE - Light 
weight portable for use by coaches, 
cheer leaders, police, fire dept.., etc. 
Ready to operate, Includes LS -6C 
Speaker, BC -641C Amplifier, carrying 
case, and batteries $42.50 

BC -641C AMPLIFIER only 9.95 
400 Cycle INVERTER -G.E. 6DZ1NJ3A 

Input 27 V., 35 amps. Output 115 V.- 
485 V.A. single phase ..............$12.50 

400 Cycle INVERTER -G.E. PE -218 Input 
27 V., 100 amps. Output 115 V., 1,500 
V.A. Single phase USED 17.50 

NEW 29.50 
800 Cycle INVERTER -PE -206 NEW 5.95 
800 Cycle Blower and Motor-1 ph 6,700 

R.P.M. 120 V. CAY -21773 1.50 
24 V. D.C. Blower and Motor -1700 R.P.M. -1.35 amps. A. G. Redmond Co. 1.95 

BC -348 Mounting Base $2.25 
BC -348 Outlet Plug .69 
BC -348 Mounting Base and Outlet Plug 2 so 

MINE DETECTOR - SCR -625A Used for locating metal, underground pipes, gold, etc. 
NEW WITH MANUALS 569.50 
USED EXCELLENT COND 45.00 

IDEAL MOBILE POWER SUPPLY 
PE -237 Heavy duty ibrator power supply, 6. 

12, or 24 V., input, 525 V., 95 105 V.. 
42 ma.; 6.5 V., 2 amps; 6 V.. 500 ma.: 1.3 
V., 450 ma.; small supply 100 V., 17 
1.35 -450 ma. with tubes, hock mounted 

BRAND NEW $27.50 
SURPLUS RADIO CONVERSION MANUAL, Vol. 1. 

115 pages of circuits & data Postpaid 52.50 
CD -501 CABLE for PE -103 BC- 654........NEW 1.95 
SPEAKER -6" P.M. Compartment. 25 watts, 50- 6.000 ohms, waterproof, Excellent Used...... 8.95 Prices f.o.b. Pasadena, 25% on all C.O.D. orders Californians add 3% safes tax. 
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3 ES 
T1T 
meet changing 
pickup needs! 

NOW a full line of Tirone's amazing 
ceramic pick ups -made by famous 
Sonotone! All with these great basic 
features: Full frequency (response 
from 50 to 10,000 cycles.) Bell -like 
supertone makes new or old players 
thrilling. Climate -proof, moisture- 
proof, fungus-proof! Lightest pressure 
saves needle wear, revives worn records. 
NO needle talk! NO crystals, magnets, 
filaments to fall. NO pre -amplifiers. 
Performs perfectly for years! 

Call your Jobber or write to 
SONOTONE, Box 5, Elmsford, N. Y. 
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Spot Radio News 
(Continued from page 18) 

stituted of 3.8 mc. dots. A thirtieth of 
a second later, because of dot interlace 
used in the system, another series of 
3.8 mc. dots would be superimposed on 
this same line, but shifted halfway be- 
tween the original dots. Thus the line 
structure would consist of an average 
component and 7.6 mc. and higher 
order components. Therefore, viewed 
Goldsmith, while a 7.6 mc. sine wave 
pattern might not prove bothersome, 
even though resolved at close viewing, 
there are many receivers which nor- 
mally produce a noticeable 4.5 mc. 
sound beat in the picture. And when 
such receivers pick up color signals, 
there would be a beat note between 
the 7.6 and the 4.5 mc. signal in the 
picture. 

In an analysis of receiver costs, 
Goldsmith said that the added circuits 
of the RCA system, which include 
video amplifiers, deflection circuits, 
anode voltage supply, and power sup- 
plies for three projection tubes and 
the required sampling pulses and com- 
mutator circuits, would cost as much 
as a medium -priced black and white 
set. We were also told that there is 
serious doubt about the practicability 
of any optical system which must ac- 
curately register three images. These 
images would be extremely difficult to 
set at the time of installation and to 
keep in alignment during the life of 
the receiver, Goldsmith stated. 

Engstrom cited that he was aware 
of the limitations of the system being 
demonstrated in Washington, partic- 
ularly the converters, but that in from 
six to twelve months, the basic prob- 
lem of picture tubes would be solved 
with a single three -color tube. 

IN AN EXTREMELY informative 
brief, David B. Smith of Philco re- 
viewed why compatibility was so im- 
portant to color and why systems 
affording such service must eventually 
be adopted. He pointed out that with 
the development of the dot - interlace 
technique, it has become possible to 
use the present 6 mc. band with ade- 
quate definition and freedom from 
flicker. Describing how this is possible, 
he said that the idea of dot interlace 
was to take each line of the picture 
and divide it up into a series of equally 
spaced dots and blanks. Thus all the 
information or detail heretofore 
spread over the whole line was now 
spread over only the dots, and not the 
spaces. And the next time that par- 
ticular line was scanned, the position 
of the dots and spaces was reversed, 
the two sets forming a complete line. 
The interesting part of this procedure 
is that though the amount of picture 
detail of the line has been doubled, the 
time of transmission has been halved. 
In other words, declared Smith, a com- 
plete picture now requires four inter- 
laced fields, rather than two and hence 
takes a fifteenth of a second rather 
than a thirtieth. Yet the picture con- 

Assemble Your Own 
Magnetic 

TAPE RECORDER 

with the 

DUOTAPE 
PARTS KIT 
Screwdriver, Pliers, 

Soldering Iron are the 
ONLY tools you need 
Enjoy crystal -clear tape recordings 

of radio music, conversation - any 
sound, at a fraction of the usual cost. 
DuoTape aids speakers, Improves 
musical talent, provides party fun. 

Kit includes everything you need 
to build a precision tape mechanism: 
Sound is recorded on one -half of tape 
width, allowing double use of eco- 
nomical tape -full hour recording. 

It's compact, it's easy to assemble, 
and fidelity is high. Get your Duo- 
iape kit today! If your dealer cannot 
supply you, write us direct. 

$44.95 
DUOTAPE CO. 

Department RN 

360 N. Michigan Ave., Chicago, Ill. 

LOWER PRICES! 
QUALITY SPEAKERS at less than manufacturers cast. 
Not rejects but finest quality speakers used in many well -known 
makes of radios. COMPARE OUR PRICES! 

LOTS OF LOTS OF 
SIZE EACH 10, EA. SIZE EACH 10, EA. 

4' PM $1.17 $1.07 4x6 PM $1.37 $1.27 
5" PM 1.27 1.17 6x9 PM 3.15 2.95 
5" 225 .67 .65 MAGNAVOX 
6" 6V 1.77 1.47 6' PM 3.35 2.85 
6' PM 1.77 1.47 8" PM 3.75 3.35 
8" PM 3.47 3.25 10' PM 4.85 4.65 

10" PM 3.67 3.37 12' PM 4.95 4.75 

You may buy 10 mixed sizes to get lowest prices. 

POWER -FULL TRANSFORMER VALUES! 
40 ma, 350 vct, 63v (re la, 5v @ 3a; 2' x 3" x 11/2" $1.45 
60 ma, 550 vct, 6.3v @ 5a, 5v G 3a; G -E upright mounting 

21/2" a 21/2" e 3" fully cased 2.75 
85 ma, 330 VDC. 6.3v @ 7.5a, 5v @ 2a, 6.3v @ 2a hermetically 

sealed case 4" x 31/2" x 6" 3.35 
85 ma, 315 VDC, 6.3e @ 2.1a, 5v @ 3a. Jefferson hermetically 

sealed case 4" x 3W x 6" 2.75 
90 ma, 700 act, 6.3v @ 4a, 5v @ 3a; 31/ x 3" a 31/2 3.45 
120 ma, 700 vct, 6.3v 11/2a, a, 5v @ 2a, 2.5v @ 2 %z amp. 

Case 31/2" x 31/2' x 33/2' 3.65 
150 ma, 250 VDC, 6 3v @ 5e, 5v @ 3a. Jefferson hermetically 

sealed case 5' x 4' x 5" 3.15 
200 ma, 800 vct, 6.3v C- 6a,5v @4a;4'x4"x41/2 .. 4.45 
200 ma, 740 vct, 63v rq: 3a, 5v @ 3a; 2.5v @ 5a; upright case 

4" x 41/2" a 5" 3.95 
ALL HAVE 115 -volt, 60 -cycle primary windings. 

QUALITY CONDENSERS 
BIG SAVINGS on fully guaranteed condensers. Weekly shipments 
assure you of fresh stock YOU MUST BE SATISFIED, OR DOUBLE 
YOUR MONEY BACK! Manufactured by Illinois Condenser & Dumont 
Electric Co. 

150 Volt 450 Volt 

CAPACITY EACH 10 for CAPACITY EACH 10 for 

4 mfd. $0.27 $2.30 8 mfd.-' $0.49 $4.50 
8 mfd. .30 2.50 10 mfd.* .53 4.90 

16 mfd. .32 2.60 12 mfd.* .60 5,40 
20 mfd. .35 2.75 16 mfd.* .67 6.0) 
30 mfd. .40 3.25 20 mfd.' .75 6.75 
40 mfd. .45 3.50 30 mfd.* .82 7.35 

20-20 .45 4.00 40 mfd.* 1.00 9.00 
30-30 .49 4.35 8 -8 mfd. .88 7.90 
40-40 .49 4.35 1&15* .90 8.00 
50 -30 .49 4.35 16 -16 1.10 9.50 
50 -50 .59 4.95 20-20* 1.20 10.00 

o Denotes hermetically sealed units. 

Postage extra. 25c charge on orders under $2.00. 
TERMS: Net cash, 25% deposit on C.O.D.'s 

ELECTRONIC SUPPLIES 
219 R East 1st St. Tulsa 3, Oklahoma 
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tains twice as much detail. Explaining 
the flicker characteristic, Smith said 
that the large area flicker is the same 
as with present standards, and on the 
other hand small area flicker is at a 
lower rate. However, he went on, be- 
cause the dot area is so small, the 
threshold rate of interdot flicker per- 
ception can be arranged to be above 
that of the large area and therefore 
the over -all flicker threshold for this 
type of picture pattern is the same as 
that of present pictures. 

A galaxy of talent, technical and 
administrative, came forth to support 
the CBS system. The stellar witness, 
Dr. Peter C. Goldmark, who developed 
the scanning -type arrangement, de- 
clared that their system has been suf- 
ficiently field- tested with live, film, 
and slide pickup and could be intro- 
duced at present, while the others sys- 
tems were of an experimental nature 
requiring at least six or more months 
of testing. The fact that a spinning 
disc was required to provide color was 
no more of a problem than the three - 
tube setup prescribed for the other 
systems, Goldmark emphasized. The 
largest direct -view receiver that could 
be built under the CBS system would 
have a 121 /2 -inch tube, which might be 
magnified to 15 -inch proportions with 
a lens, the CBS inventor disclosed. 

Many manufacturers also appeared 
for CBS to testify that they could pro- 
duce receivers and converters under 
their patents at moderate prices and 
for delivery within ninety days after 
"green -light day." 

While no conclusive opinion on the 
results of the color wrangle could be 
obtained, as this column was being 
prepared, there was a general con- 
sensus that industry agreement on the 
6 -mc. color possibilities was a boon 
which might minimize some of the 
high -band problems. 

PAY RAISES for members of the 
FCC appeared to be well on their way, 
when the Congressional committees in 
a late fall meeting approved an ex- 
ecutive pay bill. Passage of the bill 
will provide a $15,000 annual salary 
for each of the seven members, an in- 
crease of $5,000. 

This grant will, it is certain, elimi- 
nate the fear of Commission resigna- 
tions which had been rampant, partic- 
ularly in the cases of Chairman Wayne 
Coy and Commissioner Frieda Hen - 
nock. Coy had been slated for a variety 
of top jobs, including presidency of 
TBA, while Miss Hennock was toying 
with a Jr. Cabinet or Ambassador's post. 

ENGLAND'S first big radio show 
since the end of the war, Radiolympia, 
held at Olympia, London, in the early 
fall, attracted practically every radio 
and TV manufacturer in the Isles and 
on the Continent. TV receivers were 
highlights of the show, with 9 and 12- 
inch direct view and 16 by 22 -inch pro- 
jection types featured by the bulk of 
manufacturers. Three sides of the 
grand hall gallery at the exhibition 
hall were set aside for TV demonstra- 
December, 1949 

TERRIFIC RADIO BARGAINS! 
BC -375 TRANSMITTER 

Thousands of usable 
parts. Complete with 
all tubes, 7 tuning 
units. Covers 200ke to 
12 mc (less BC band). 
Equipped with anten- 
na tuning unit BC- 
306-A - variometer 

and tap switch. Dynamotor complete with relay, 
fuses, and filter. Plugs inc. Weight, 
approx. 175 lbs. Slightly used. $57.50 Bargain! 

SCR -522 VHF 
XMTR -RCVR 

10 -tube, xtal controlled 
rovr, 7 -tube xmtr. Makes 
ideal 2- meter, 2 -way mo- 
bile rig. 100 -156 me. With 
Dynamotor, control box, all 
plugs and tubes. 
Excellent cond.. $ 5 9.5 0 
Antenna for SCR -522.. 52.95 

SCR -274 -N 
COMMAND SET 

Easily converted 
to 10 meter mo- 
bile, 20, 40, 80 
meter bands. Con- 

sists of 3 receivers - 
190 -550 kc, 3-6 and 6- 

9.1 mc; two transmitters, 
4 -5.3 mc, 5.3 -7 mc; four dy- 

namotors, 28 VDC input; one modulator; and 
tuning control boxes, antenna coupling box, an- 
tenna relay, vacuum condenser, and complete set 
of tubes for each unit. Complete set of plugs for 
all units. 
Used, good condition $69.50 
ARMY FIELD TELEPHONES 
Type EE8 -Talk as far as 17 
miles. Dependable 2 -way com- 
munication at low cost. Ideal 
for home, farm, field. Up to six 
phones can be used on one 
line. Each phone complete 
with ringer. Originally 
cost govt. $39.90 each. 
Used $12.95 
condition... each 

BC -645 XMTR RECEIVER 
15 Tubes, 435 to 500 MC 

For 2 -way communication, 
voice or code, on following 
bands: ham band 420 -450 mc, 
citizens radio 460 -470 mo, fixed 
and mobile 450460 me, tele- 
vision experimental 470 -500 

BRAND NEW! 
me. 15 tubes (tubes alone worth 
more than sale price!); 4 -7F7, 

$12 75 4 -7H7, 2 -17, 2 F 
955 and 1- WE6E3-616A. 

6, 
Now 

such covers 460 to 490 me. Brand 
new BC -645 with tubes, less power supply in fac- 
tory carton. Shipping weight 25 lbs. 
PE -101C DYNAMOTOR for 
above BC -645 $2.95 
UHF ANTENNA ASSY. for 
above BC -645 $2.45 

ARMY AIRCRAFT 
RECEIVER -BC -946 -B 

Covers 520 Kc to 1500 Kc 
Broadcast Band. 6 Tubes: 3 
-12SK7, 1- 12SR7, 1- 
12A6 1 -12K8. Designed 
for dynamotor operation; 
can be easily converted to 
110 volt or 32 volt use. Two 
IF Stages. Three -gang tun- 
ing con. BRAND NEW, 
in sealed carton, with tubes and 424.'13 nstruction manual, less dynamotor 
Dynamotor DM -32A $2.95 
SMASH VALUES IN RADIO RECEIVERS 

BC -453 -RCVR New $17.95 
B C -4S4 -RCVR Used $6.95 New 8.95 
BC -455 -RCVR Used 8.95 
BC -456 -MOD Used 2.95 New 3.95 
BC- 457 -XMTR Used 6.95 New 9.95 
B C- 458 -XMTR Used 6.95 New 9.95 
B C- 459 -XMTR Used 16.95 New 21.95 

GE THYRATRON 
FG -105 

Brand New 
Mercury Rectifier 

Individually boxed in factory scaled $ 
1 1.95 cartons. List Price $40, your cost each 

While They Last! 
For continuous rectifier and welder control serv- 
ice. Tetrode type. 

Other Tube Values 
705A ....MSS UT127 801A $ 75 
826 .59 Eimac.$2.50 12J5GT... .33 
1625 .49 307A/VT- 24A 49 
RK60... .65 225.... 3.95 26 49 
211 .88 837 1.75 27 44 
8020..... 3.25 714A.... 4.95 

SPECIAL! SPERTI R -F 
Vacuum Switch 

lamed Collins Xmtr Antenna 
Switch. 9200 peak volts. 8 am- 
peres. BRAND NEW 
Only 

! $3.49 

GREEN FLYER 
AC /DC PHONO MOTOR 

Operates on 110V, 60 cycles, and 110V DC. 2 
speeds; 33;3 and 78 rpm. Heavy - 
Duty. 12' turntable. Almost new.... $9.95 

3 -TUBE AMPLIFIER 
AC DC, 110V. 8' dynamic speaker, 3000 ohm 
field. Panel type. Tubes: 43, 25Z5, and 6C6. 
:Almost new. 
1:3 "x8'x4' deep... 8.95 

HANDMIKE T -17 -B 
Shure model l' -17 mike 
2110 -ohm carbon single 
button, with press -to -talk 
switch, 5 -ft. rubber cord 

and plug. Excellent condition, in- 
dividually packed, lots of o 
3. Each v 

CARBON HANDMIKE 
200 -ohm, single button. Brand new; 
with 8 -ft. rubber cord and amphe- 
nol connector $2.25 

WATTHOUR METER 
Sangamo, metal case, 115 -120 volt, 
60 cycle. 5 amp, single 
phase. Only $4.95 

BIAS METER, BRAND NEW! 
Excellent for measuring DC voltages, bias volt- 
ages, or checking polarity of DC voltages. De- 
signed originally for telephone and teletype volt- 
age measurements. With adaptor plug, schematic, 
metal carrying case. Batteries not needed for 
operation. 
Your cost, only $5.95 
QUANTITY PRICES 

Inquiries welcomed from 
institutions, wholesalers, 
dealers, large users . . . 
Phone, write, wire for 
quantity prices. 

rUc 

Terrific Value 
24 -VOLT STORAGE 

BATTERY - 
Brand New 

17 Amp. Hrs. 
Made by Delco. 12 cells, 
heavy duty, very rug- 
ged. Shipped dry, uses 
standard sulphuric acid 
electrolyte. 

SPÉ ÌAI. $17.95 
WILLARD 2 -VOLT STORAGE BATTERY 

Transparent Plastic Case 
20 Ampere -Hours 

Exact replacement for GE portables 
-BRAND NEW. Each $ 1 .95 

GOULD 6 -VOLT STORAGE BATTERY 
Navy Standard, Black Rubber Case. 
BRAND NEW. 15 Amp Hour Rating. 

A. 
5 .9 

WILLARD MIDGET 
6 -V STORAGE BATTERY 

:i amp hour rating. Transparent 
plastic case. Brand new. 3 %'x 
1»,6x2W high. Uses standard 
electrolyte. 
Each $ 2 .45 

SEISM MAJESTIC 

RADIO PARTS SERVICE 

53 RESET STREET NEW YORK 7, N.Y. 

Please include 25% 
Deposit with order 
-Balance C. O. D. 
MINIMUMORDER 
53.00. All Ship- 
ments F.O.B. Our 
Warehouse N. Y. C. 
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AGAIN! 
ANOTHER EDLIE SPECIAL SALE! 

AND ONLY A SMALL PART OF THE 
ITEMS IN OUR LATEST CATALOG 

ORDER TODAY! 

TRANSFORMERS 
Unless specified otherwise -All primaries 
are 115 volts 60 cycles. 

Power 
Pri. -85, 115, 160, 230V -50/60 cycles 
850 VCT /300 ma., 6.3 V /4A, 6.3V/ 

2A, 6.3V/2A, 5V /4A Hermetically 
cased $4.95 

800 -VCT /150 ma., 6.3 V /4A, 5V /3A, 
5V /3A cased 2.95 

800 VCT /500 VCT /250 ma., 6.3 V/ 
5A, 6.3V /5A 6.3V/2A, 5V /3A, 
5V /3A shell type 5.95 

Pri. 115V 60 cycles. Sec. 1000V 
C.T., 250 ma. 6.3V C.T., 6A; 5.0V 
C.T., 4A; 6.3V C.T., 4A. Sealed 
case 5.95 

Plate 
Pri.- 110- 230V/50 -60 cycles 
1050 VCT /75 ma., 740 VCT/175 ma , 

Hermetically cased $2.95 
300V /150V, 300V/150V, .014KVA, 

GE cased .95 

Filament 
5VCT /3A, 214, VCT /5A. Hermeti- 

cally cased $1.25 
Pri. -105- 115- 125V/50 - 60 cycles. 

Sec. -2% VCT /20A open mount- 
ing type 2.95 

SPECIAL! 
Oscilloscope and Television Transformer 

Pri. -115 volts, 60 cycles. 
Sec. -200 volts, 10 ma.; 825 volts. 110 
ma.; 6.3 volts, 3.5A.; 2.5 volts, 1.75A.; 
2.5 volts, 1.75A.; 5.0 volts, 3A.; 6.3 volts, 
6A.; 6.3 volts, 6A. 

Hermetically Sealed Case 
Price $4.95 

Aeradio Miniature Aircraft 
Transmitters- Receivers 

Transmitter -Model TRA 
Uses three type 14C5 tubes. Crystal con- 

trolled for frequencies 3105 and 6210. Built -in 
Power Supply for operation from storage battery. 

Receiver -5- tube -Highly Sensitive 
Two Bands -Broadcast (600 -1500 KC) and 

200 -400 KC. 
Has built -in 1000 -cycle Range Filter with On- 

Off Switch, Volume Control, Bandswitch and 
Transmitter On -Off Switch. 

These units are sold as -is, some requiring 
minor repairs -less connecting $13.75 cable. Price, per Pair 7 

IRC- Shallcross 
Precision Resistors 

Types WW3, WW4, WW5 
Following sizes are $0.35 each; S27.50í100: 
800,000 1 % 600,000 1 % 125,000 1% 
700,000 1% 220,000 2% 120,000 1% 
Following sizes are $0.25 each; $19.50/100 
most sizes are 1% or better -others 2%; 
95,000 20,000 7,500 1,400 70 
92,000 17,000 5,000 1,200 50 
84,000 15,000 4,500 1,000 30 
82,000 12,000 4,300 750 22 
80,000 11,000 4.000 140 20 
66,000 10,000 2,200 130 14 
46,000 8,000 1,500 125 12 
33,000 
Following sizes are $0.15 each; $12.50/100 
odd types are 1 % or better, round numbers are 
3% or better: 
.399 meg. 26,500 2,230 235 40 
.268 meg. 22,000 1,123 110 35 
109,000 20,820 988 70 30 
54,500 17,300 280 50 6 
50,000 

Following sizes are $0.10 each; 
most sizes are 1% or better: 

$8.50'100 

414.3 53.96 13.333 3.94 1.563 
366.6 53.32 10.2 3.5 .29 
220.4 33.22 5.1 2.56 .256 
147.5 23.29 4.3 2.14 .25 
105,8 13.52 
FOR COMPLETE LISTINGS OF SPECIAL BUYS 

ON RELAYS, TUBES, METERS, CONDENSERS, 
ETC., WRITE FOR FREE CATALOG R12 

EDLIE ELECTRONICS, INC 
Telephone Digby 9 -3143 

154 Greenwich Street New York 6, N. Y. 
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tions. A special TV studio served as 
the center of many BBC programs. 
Activities in the studio could be seen 
from vantage points in an area known 
as the Television Studio Parade. 

WASHINGTON WAS shocked to 
learn of the suicide of Ray C. Wake- 
field, who served as FCC Commissioner 
from '41 to '47. 

One of the Commission's most pop- 
ular members, he was appointed to his 
seat by the late President Roosevelt 
to succeed Thad H. Brown. Prior to 
his tenure with the FCC, Mr. Wake- 
field had been vice -president and chair- 
man of the executive committee of the 
National Association of Railroad and 
Utilities Commissioners. In his post at 
the FCC, he presided at many impor- 
tant hearings and issued decisions 
which have been applied widely in 
contested sessions. 

In a tribute to his public service, the 
FCC group said ... "We feel his loss 
deeply. His valuable service on this 
Commission was but one phase of a 
life unselfishly devoted to the public 
service " L.W. 

ADDITIONAL NOTES ON 
AMPLIFIER FOR SOUND 
ON FILM CONVERSION 

By RAOUL ZAMBRANO 

Ihave read with interest both R. L. 
Newland's and R. L. Muhs' articles 

on "Sound on Film Conversion" ap- 
pearing on page 104, March and page 
88, June issues of your publication. 

In setting up the system identical to 
the one shown by Muhs, I have run 
into considerable difficulty regarding 
microphonics. In experimenting 
around, I developed a circuit that in 
my estimation is a considerable im- 
provement to the one shown. 

In the circuit (Fig. 1) I have been able 
to eliminate the blocking condenser in 
the cable and at the same time remove 
the B+ potential from the cable. In 
doing so the cable assembly is simpli- 
fied and at the same time I have elim- 
inated microphonic effects. With the 
B+ potential impressed on the cable 
in accordance with R. L. Muhs' circuit, 
the microphonic effect of the cable, 
particularly when it was tied to the 
projector mechanism, caused more mi- 
crophonic effects than that of the tube. 

Fig. 1. 

9271e 
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II 
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CABLE 

.5 meq. 
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+5V 

250K 

250K 65,17 

6.3 V. 

B+150; 

WANTED: 
Signal Corps FM 
Radio Equipment 

Type AN /TRC -1, -2, -3, and -4 
Equipments 

T14 Transmitters 
R19 Receivers 
TS32 Test Oscillators 
AM8 Amplifiers 
PP13 Power Supplies 

Type 1498 and 1505 Equipments 

1498 -T Transmitters 
1498 -R Receivers 
1498 -P Power Supplies 
1504 Remote Control Units 
1505 -A Power Amplifier 
1505 -P Power Supplies 

Any quantity and condition 

Box No. 481 

RADIO & TELEVISION NEWS 
185 N. Wabash Ave., Chicago I, Illinois 

PREMAX 

It's the 
New 
Automanie 
Antenna 
for Marine 
Use... 

Erect it ... even up to 28' height with 
one hand ! Collapse it gently by lifting 
one lock -ring ! Does away with strug- 
gling in a heavy sea to erect or collapse 
the vertical antenna. Available in vari- 
ous lengths. Write for special bulletin 
today. 

PREMAX PRODUCTS 
DIVISION CHISHOLM -RYDER CO., INC. 

5006 HIGHLAND AVE., NIAGARA FALLS, N. Y. 
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OUTSTANDING VALUES NOW AVAILABLE 
3 -SPEED PHONOGRAPH 

Plays 33 Y3 RPM, 
45 RPM, 78 RPM, 
Records. Single 
Arm Operation. 
This fine record 
player comes with 
an Asiatic three - 
play arm, a Alli- 
ance 3 -speed mo- 
tor, 3 tube ampli- 
fier, 5" Speaker. 
Built in an attrac- 

tive. sturdy carrying case. Fine parts and con- 
struction give large set performance. 

Only $18.95 
Lots of three -$1 8.29 each 

Single speed 78 RPM Phonograph in same 
case $15.49 
Single speed 331/3 RPM Phonograph in same 
case $15.49 

SUPER 25 WATT HI -FI 
AMPLIFIER KIT 

Including all parts, schematic and layout 
diagrams, enabling you to easily build 
this fine, deluxe amplifier. 

FEATURES: 

Ready punched chassis 
Multi -impedance output transformer 2 -4-8- 
16 -500 ohms for use with any PM speaker 
2 mike inputs, 1 phono input 
Push pull phase inverter driver for low hum 
and distortion 
Hum level 65 DB below rated output 
Separate bass and treble control 
110 -120 volt AC operation, on fuse UL ap- 
proved line cord 
6 tubes: 2 -65.17, 6SC7, 2 -616G, 5Y3 
Attractive, well- constructed steel chassis 
and cover. Baked hammerloid finish 
Indirect lighted panel 
Frequency Response 20 -17003 

Nowhere can an amplifier of comparable 
features be had for twice the price. This 
amplifier, designed from the famous Clark 
Amplifier, will fill 90% of all sound uses. 

$2 4.95 WITH TUBES 

10 WATT AMPLIFIER 

The perfect music amplifier. Fine tone quality 
up to ten watts. Attractive two -tone Maroon 
and Gray steel case. Tubes: 6L6, 5Y3, 6SL7. 
Mike input, phono input. Switching arrange- 
ment allows interchanging use of mike or 
phono inputs. 

NEW LOW PRICE $15.49 

CLARK 15 WATT 
AMPLIFIER KIT 

Another popular Clark kit. All 
first line parts to make an ex- 
ceptionally fine unit. 

6 "ubes- 2 -6SQ7, 2 -6V6, 1 -6SN7, 1- 
5Y3GT. Mike and phono input. Separate 
treble and bass con "rots. Heavy steel chassis 
and cover. Frequency response 30 -17003 
CPS+ 1DB. Output impedances 4 -8 -16 -500. 

Hum revel 65 DB below rated 
s 1 output. 

SNYDER TX -A 
CONICAL ARRAY 

For fine television reception. Array can be used 
individually or stacked. Will bring in or increase 
your signal in fringe areas. Has proven suc- 
cessful where other antennae fail. 

Features Snyder Quick -Rig truss. Comes to 
you pre -assembled. $5.95 per array. 

Fringe and Outer Fringe Area TV installations. 
Radio Parts Company Super Antenna Set -Up. 
Our experience has proven these items to 
bring in a good signal in 95% of all fringe and 
outer fringe area installations. 

We now present to you in this package: 

2 -TX -A Arrays. All hardware need- 
8 ft. of Mast. ed for complete in- 
1 Anchor (Mast). 
100 ft. high grade stallation. 

300 ohm. Raparco signal 
Standoffs booster. 

If you are having TV signal trouble we highly 
recommend this installation set -up. 

READY FOR USE! ONLY $34.95 

CLOSE OUT VALUES 
1. Standard 4 prong Vibrators. 79c 10 for $6.90 
2. ICA -96" Side Cowl Antenna -Chrome finish all mounting hard- 

ware, insulators and lead -in $1.19 
3. 12SQPGT tubes -Canadian made. Boxed. 49c 10 for $4.50 
4. 8x8 mfd -450V condensers Mica -Mold 1 39c 

16 mfd -450V condensers Mica -Mold f 10 for $3.50 
5. 6" PM Speaker, 1 oz. Alnico 5 Magnet ea. $1.19 
6. Phono Cartridge -Standard Mounting -I -V output, permanent 

needle. $1.39 10 for $12.50 
7. Kit 20 popular size 10 watt wire wound resistors..... $1.99 
8. Appliance Cord, 3000 cycle, UL approved, 100 ft. roll .$1.98 
9. 3" PM Speaker Alnico 5. 79c 10 for $6.90 

l0. Push back wire. Solid and Stranded 420. 100 ft. 59c, 500 ft. 
$2.49, 1000 ft. $4.49 

WRITE FOR OUR LATEST CATALOG! 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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Assembled for your convenience 

Facts, standards 
practices, data 
for the whole field 

of radio engineering 

Radio Engineering 
Library 

RADIO specialists of the McGraw -Hill publications 
selected the books for this library as those 

giving the most complete, 
dependable coverage of 
facts needed by engineers 
whose special fields are 
grounded on radio fun- 
damentals. They cover 
circuit phenomena, tube 
theory, networks, meas- 
urements, and other sub- 
jects . . give specialized 
treatment of all fields of 
practical design and appli- 
cation. * Special Low Price * Bought singly, the five 

volumes would cost 
$30.50. Under this of- 
fer you save $3.00. * Pay In easy Install- 
ments 

FREE IO Day Trial! 

Library includes: 
I. Fundamentals of 

Vacuum Tubes - 
Eastman 

2. Radio Engineering 
-Terman 

3. Communication 
Engineering - 
Everitt 

4. High- Frequency 
Measurements - 
Hund 

5. Radio Engineering 
Handbook - 
Henney 

3559 pages! 
2558 illustrations! 

McGraw -Hill Book Co., 330 W. 42nd St., N.Y.C. 18 

Send me Radio Engineering Library, 5 vols., for 10 days' 
examination on approval. In 10 days I will send $2.50. 
plus few cents postage. and $5.00 monthly till $27.50 is 
paid, or return books postpaid. 

Name 

Address 

City Zone.... State 

Company 

Position RN -12 -49 

FACTORY TO YOU 

THE NEW 

TELEVISION KIT 

8f" 0 KIT.. $595 
S TUBES $8950 

WITH TUBES 

this kit can be used with 10 electrostatic 
tube without any changes 

This kit includes a 12 channel tuner 
Money Back Guarantee -Buy it, Inspect it, if 
you don't think it's the best buy on the market - 
return unused within five days and your money 
will be refunded 
All prices F. O. B. New York. 20% deposit with order 

IMMEDIATE DELIVERY 

TELEVISION 
LABORATORIES 

5507 - 13th AVE. BKLYN. 19, N. Y 

r3 Sensational NEW 
W LOW PRICE on 
Guaranteed Quality Tubes 

All Orders 
Filled 

Promptly. 
All Tubes 

Individually 
Boxed. 

Order NOW ... this offer 
limited to stocks on hand 

. HURRY! 

IASGT 3Q4 6AU6 6J5 6517 12AU7 12SL7 35W4 53 
1A7 3Q5 6BA6 6J6 6SN7 12AX7 12SN7 35Z5 58 
1H5 3S4 6BA7 617GT 65Q7 12BA6 12SQ7 38 70L7 
114 3V4 6BE6 6K5GT 65U7 12BA7 19T8 41 75 
1N5 5U4 68F6 6K6GT 6T8 1211E6 25L6 42 76 
1P5 5Y3 6806 6K7GT 6V6 12F5 25Z6 43 77 
105 6A7 6BH6 6P5 6W4 1217 26 45 78 
1R5 6A8GT 6816 607 6X4 12K7 27 4525 80 155 6AC5 6C4 658 6X5 

1258 32L7 46 82 1T4 6A G5 6C6 6SA7 12A8 
1T5 6AK5 606 6507 12A1.5 12SA7GT 35 47 84 
11.14 6A15 6FSGT 65F5 12AT6 125F5 3585 5085 85 
1U5 6A05 6F6GT 6517 12AT7 12517 35C5 SOCS 117Z3 
2A5 6AT6 6H6GT 65K7 12AU6 125K7 3516 5016 117Z6 

750 
PER 100 ASSORTED 

Any Tube Above 32c Each. 
35c Handling Charge On Orders Under 

100 Tubes. 

ALL ORDERS SHIPPED C.O.D. 

OWL RADIO TUBE COMPANY - 
32 BEECHER STREET NEWARK 2, N. J. 

/ CD, 
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Printed Circuits 
(Continued from page 48) 

melting point by a hydrogen -acetylene 
or other flame. Compressed air is used 
to atomize the molten metal and to 
drive it on to the work. This molten 
material can be sprayed on wood, 
bakelite, plastic, and even ceramic 
surfaces. 

One popular method employs a plas- 
tic base plate. This plate is sand- 
blasted through a mask so that shal- 
low grooves are cut where the conduc- 
tors are needed. These grooves are 
sprayed full of molten metal, after 
which the surface can be milled, leav- 
ing conducting lines that are flush with 
the surface of the plastic base plate. 

Still another scheme uses an in- 
sulated base plate with a thin evap- 
orated coating of conducting metal. 
This is covered with a photosensitive 
film and exposed to light through a 
mask. The film is developed so that 
the portions exposed to light are re- 
moved, and the remaining portions, 
outlining the desired circuit, resist an 
abrasive spray so that the protected 
portions beneath remain intact while 
the rest of the metallic coating is cut 
away by the sand blast. 

Another method of producing 
"printed circuits" is by chemical dep- 
osition. This method is not used much 
on a commercial basis because of the 
very thin layers deposited and other 
technical difficulties, but it consists 
essentially of depositing a thin silver 
coating on a masked surface by the 
same chemical methods that are used 
in silvering mirrors. Increased con- 
ductivity can be secured by repeated 
silvering or by plating. 

Cathode sputtering and evaporation 
are two other processes for depositing 
the metallic film. In the former, the 
material to be deposited is used as a 
cathode and the masked base plate is 
used as the plate of a temporary vacu- 
um tube. The "plate" is maintained at 
a high positive potential with respect 
to the cathode, and the latter is raised 
to a volatizing temperature. The metal 
particles emitted by the cathode are 
attracted to and deposited on the base 
plate through the stencil openings. 

The evaporation process is the same 
except that the plate is not maintained 
at a high positive potential. The cath- 
ode material is simply heated in the 
vacuum until it vaporizes on to the 
work. This permits the use of non- 
metallic as well as metallic base 
plates. In neither case is the film de- 
posited thick enough to be used for 
conductors, but this can be overcome 
by plating. 

The radio technician is very famil- 
iar with one form of printed circuit : 

the die -stamped loop antenna. This is 
produced by placing a thin sheet of 
copper on top of a composition or 
bakelite panel with a layer of thermo- 
plastic cement between. This sandwich 
is placed in a punch press, and at one 
stroke the metal is cut into a helix 
and is bonded to the panel. 
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Dusting is the final major method of 
printing circuits. This consists of de- 
positing a layer of metallic dust on a 
base plate along the lines where con- 
ductors or resistors are required and 
then raising the temperature suffi- 
ciently to drive off the bonding ma- 
terial and to fuse, the metal particles 
together and to the plate. The entire 
plate can be covered with an adhesive 
material and the dust applied through 
a stencil, or the adhesive material can 
be applied through the stencil and then 
the whole plate subjected to dusting, 
with the same results. 

While an attempt has been made to 
touch on all of the methods ordinarily 
used for printing circuits, the new in- 
dustry is advancing so rapidly that one 
cannot be sure how long this will hold 
true Very recently, for example, the 
Glass Products Company of Chicago 
announced a new process, "Micro - 
screening," which they claim has sev- 
eral advantages over the silk- screen 
methods. Unfortunately, because of 
current patent proceedings, details of 
this new method are not available. 

Several illustrations are given to show 
the wide variety of devices to which 
printed circuits are applied. For a more 
detailed discussion of the various 
methods discussed in this article, the 
author recommends the purchase, for 
25c, of "Printed Circuit Techniques," 
by Cledo Brunetti and Roger W. Curtis. 
This National Bureau of Standards 
Circular 468 can be obtained from the 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton. D. C. An excellent group of refer- 
ences for further reading will be 
found in the back of this booklet. 

Part 2 of this article will be con- 
cerned solely with explaining and il- 
lustrating how the experimenter can 
design and construct his own printed 
circuits with materials easily obtain- 
able. (To be continued) 
Fig. 9. Two complete high- frequency trans- 
mitters ready to be connected to a power 
supply. The one printed on the glass en- 
velope of the 6J4 tube operates on 136 mc.: 
that printed on the ceramic cylinder sur- 
rounding the subminiature triode operates 
on a frequency of 116 mc. Both trans- 
mitters are intended for grid modulation. 

December, 1949 

or ong faithful service 
with a 

TURNER 

MODEL 33 
Choice of crystal 

or dynamic 

Over the years, thousands of sound men 
have discovered that dependable Turner 
Microphones give smoother, more accu- 
rate performance than any other micro- 
phones in their price class. For all- around 
use, the Turner Model 33 is a long -time 
favorite. It combin es up -to- the -minute 
styling, high output, wide range response, 
and utmost reliability under tough oper- 
ating conditions. Has 90° tilting head for 
semi- or non- direction use. Complete with 
20 ft. quick- change removable cable set. 

Model 33X Crystal. Lisf $24.50 
Model 33D Dynamic. List $27.00 

For top dollar- for -dollar value in microphones that fit 
any need Turn to Turner. 

THE TURNER COMPANY 
900 -17th Street N.E., Cedar Rapids, Iowa 

IN CANADA: Canadian Marconi Co., Ltd., Montreal, P. Q., and 
Branches 

EXPORT: Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

Crystal licensed under patents of the Brush Development Company 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in fundamentals of 
industrial electrical engineering, including radio, elec- 
tronics. Prepares for technicians, engineering aides. AP- 
Prose!! for veteran training. 57111 year. Next classes be- 
gin March 6, Sept. 5. Write for catalog. 

BLISS 
EA SCHOOL 

7698 
LECT RIC 

RIC 
L 

Avenue, 
Washington 12, 

, Learn w p 
radio repairs 

hoto 
FRsimEE 

lify 
! 

Send penny postcard 
for big 32 -page illus- 

trated FREE MANUAL. No Obligation. 
FEILER ENGINEERING CO., Dept. I2RN9 
945 George St. Chicago 14, III. 

STEADY PROFITS 
Your Own 

Business with 
CORADIO 
The Coin Operated 

Radio 

Place these specially built radios 
that play t or.2 hours for 25c in 
the thousands of available hotel 
rooms, tourists courts, etc. They 
yield immediate rofits and steady 
income. Install Coradio, the finest 
made. Limited capital required. 
fiend for further information. 
Write today. 
CORADIO Coin Operated Radio 

Dept. 'J" 

212 Broadway, Phone:BEekman 3- 0038 -9 
NEW YORK 7, N. Y. 

127 

www.americanradiohistory.com

www.americanradiohistory.com


JOBBERS! 
WHOLESALERS! 
RADIO & TELEVISION 

TUBES 
AVAILABLE AT 

DEFINITELY 

LOWEST PRICES 
IN COUNTRY 

Following is a list of television tubes 
available in large quantities. Each 

tube is individually boxed and tested 
and also carries a money -back guar- 
antee. 

I B3 

5U4 
5V4 
6T8 

6BA6 
6A U 6 

6BE6 

6AT6 
6A95 
6BG6G 
6S8 

604 

6X4 
6BJ6 
6BH6 
6J6 
6AK5 
6AG5 
6BF6 

6BA7 
6A L5 

6V6 
6SN7 
6SL7 

6W4 
I2AX7 
I2AU7 
I2BA7 
12AT7 
I2S8 
12BF6 

I2SN7 
19T8 

I9BG6G 
35B5 

I17Z3 
Many other types of radio and television 

tubes available. Write for complete 
information. 

NO RETAIL 
ORDERS ACCEPTED 

All inquiries from the State of 
Indiana should be forwarded to 
the ESSE RADIO CO., 40 W. 
South St., Indianapolis 4, Ind. 

NEW JERSEY 
RADIO AND 
TELEVISION 

TUBE COMPANY 
715 ELIZABETH AVENUE 

ELIZABETH 4, N. J. 
TEL. ELIZABETH 2 -5180 
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THE C.W. RECORD «-j E HAVE noticed a number of 
letters in your column recently 

to the effect that code (c.w.) transmis- 
sions are inefficient, and have now be- 
come hopelessly outmoded. For the 
record here are a few facts that may 
be of interest. 

1949 ARRL Sweepstakes Contest - 
Highest c.w. score, 183,690 points: 
highest fone score, 85,896 points : num- 
ber of c.w. scores over 100,000, 82; num- 
ber of fones over 60,000, 8. 

1949 April CD QSO party- Highest 
c.w. score, 659,498: all leaders operat -' 
ing c. w. 

"1948 World Wide DX Contest - 
Highest c.w. score, 452,454 (GI6TK, 
150 watts) : highest fones, 124,069. 

"1949 ARRL DX Contest (unoffi- 
cial, claimed totals)- Highest c.w. 
score, 390,450: highest fone, 223,040: 
12 c.w. scores over 250,000. 

"There are many examples of this 
type but we will not take space at this 
time to enumerate them, however it is 
worthy of note that the leading traffic 
(message) handling stations are c.w. 
and in disaster zones where normal 
power is lost c.w. stations invariably 
initiate emergency communications. 
Code is still used in the Army, Navy, 
by international news services, Mer- 
chant Marine, ship -to- shore, etc. 

The person who feels that c.w. is 
slow and cumbersome should have 
the privilege of monitoring both sides 
of a brisk c.w. contact with both oper- 
ators using full break -in. The amount 
of intelligence that can be exchanged 
with this system is tremendous, and 
under adverse conditions cannot be 
matched by any other mode. 

"Thank you for your interest in the 
amateur and best wishes for your con- 
tinued success." 

E. O. Hamilton, WQLZY 
Colorado Springs, Colo. 

* * * 

NEW HAM REGULATIONS 
"THE NEW regulations, as proposed, 

are merely something which has 
been long overdue. There is nothing 
in them which would deter any per- 
son with will power and determination. 
If it is felt that many would be de- 
terred from becoming amateur radio 
operators simply because the new 
rules won't permit them to run a kw. 
fone on 80 meters without first prov- 
ing their ability -then I say we are 
well rid of such deadwood. . . . 

"As they stand, the new rules do 
not prevent anyone from getting a li- 
cense -they merely raise the stand- 
ards. Anyone, with a little time, can 
meet these standards. I know, for I 
have been teaching the stuff to 15- 
year -old kids. Anyone who says he 
simply cannot get code over 8 or 10 

w.p.m. or any number of this degree, 
simply has not tried. . . . 

"Technical skills have advanced im- 
mensely in the past 20 years -why 
haven't the requirements kept pace? 
If amateurs are to become button - 
pushers with their "boughten" receiv- 
ers, transmitters, and antennas in- 
stalled by the dealers, then where does 
any skill or training come in ? If that 
is to be the case, then by all means 
let's have easier licensing. Let's have 
the only requirement a birth certifi- 
cate. Let's have the only limitation 
be the fatness of the wallet of the ap- 
plicant. 

"The QRM problem would not be 
half bad if the problem were attacked 
intelligently. Single sideband is fine - 
so is 10 kw. -but the best solution 
would be to open, say, the 75 meter 
fone band to, say, 500 amateurs. Then 
hold an open competition among all 
those interested. The best and most 
able would have the privilege of oper- 
ating 75 fone. The same way with 
other choice bands. In that way any- 
one who wishes to put his p.p. 304's on 
20 meter fone would have to prove his 
ability -not merely show his wealth. 

PP 

W. C. Johnson, W1FGO 
Norwich, Vt. 
a * * 

SEE PAGE 54, DONALD 

"I N THE July issue, Sayre Rodman 
came out and said what we have 

all been thinking for a long time. 
"Many people go in for the technical 

aspects of radio, as Mr. Rodman does. 
I am one of these people. Recently I 
secured a commercial second class tel- 
ephone ticket, and now I am well on 
my way toward a first class license. I 
am only a teen -ager (just turned 17) 
and I know many of my schoolmates 
who hold similar tickets would like to 
become hams, but cannot master 13 
w.p.m. 

"Despite hours of practice I have 
been unable to get past 8 -10 w.p.m. If 
the code speed were Dowered look at 
the new blood hamdom would receive. 
'Experience is the best teacher,' there- 
fore I am sure that if we teen -agers 
were given a chance to get on the air 
our code speed would raise itself to 
15 -20 w.p.m. in a short time. 

"The new proposed 'technicians' 
class of license is a big step in the 
right direction. It will have to be 
backed by everyone interested if it is 
to become a reality." 

Donald Chadwick 
Staten Island, New York 

* * * 

LORAN'S OK «o BVIOUSLY readers like Mr. 
Baughn (Letters, July, 1949) 

have not spent a great deal of time 
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sitting out there over the ocean for 
hours at a stretch without benefit of 
celestial fixes. With the sky obscured 
and the aircraft far out of d/f range, 
Loran has proved its worth many, many 
times. 

"Born of the exigencies of war, 
Loran has demonstrated its excellent 
capabilities as a peacetime aid to long - 
range navigation. Until the experts 
get squared away with the l.f. Loran, 
sharing the 160 meter band with this 
fine navigational facility should not in- 
convenience anyone to any great ex- 
tent." 

Harold G. Lambert 
Alexandria, Va. 

* * * 

FAIR TRADE 
«I READ Mr. Christensen's article on 

Fair Trade (October, 1949) and 
maybe some of those dealers are justi- 
fied in what he calls "cut- throat" 
prices. The reason I make this state- 
ment is from my own experience. 

"For instance, in the case of a 
35Z5GT which lists at $1.25, I had to 
pay $1.50 for it. The dealer had to pay 
about $.61 for the tube so he made an 
additional $.25 on the tube over and 
above his normal profit of 105%. How 
much do they expect to make on one 
item ? 

"I don't have any figures on TV sets, 
but if the percentage is as high on 
them as it is on parts, I don't see 
where dealers have any squawk com- 
ing. I think it is about time some of 
them wake up. 

"I enjoyed `Mac's Radio Service Shop' 
article. I think more dealers should 
conduct their businesses along the 
general lines set forth by Mr. Frye in 
these articles." 

Paul W. Cline 
Kenton, Ohio 

* * 

SIGNAL TRACERS 
61- AUDATION and high praises to 

you and John Burke for his let- 
ter which was printed in the Septem- 
ber issue. 

"John has the right idea. A signal 
tracer is a wonderful gadget, don't 
get me wrong, but it definitely 
isn't the answer to all the troubles 
that some of your (and other) writers 
would have you believe. 

"I will freely admit that its use on 
one or two out of ten sets is a great 
help, but in my shop those one or two 
sets are usually r.f. intermits. My rule 
of thumb for the preliminary checks 
on all sets (which usually finds the 
trouble) is a finger for audio and a bit 
of metal on an r.f. grid for the front 
end, coupled with a good v.t.v.m. and 
some headwork. 

"Don't get me wrong again. I own 
and use, where needed, a fair amount 
of good equipment, but I cannot see 
using it where it is simpler and faster 
to use my head and hands." 

George E. Hindley 
Allentown, Pa. 

* * * 

A BONER 

"I WANT to try to fill your request 
for boners. Of these I have pulled 
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THIS MONTH ONLY 
Aerovox Transmitting 

Mica .0012 MFD 
20,000 VDC 

CHECK THESE VALUES 
VAPN -4 5" Scope Indicator. 

$29.95 
VBC.929 3" Scope Indicator. 
VDC -709 Interphone Amplifiers 

operates on 2 flashlight cells 
and one 671/ volt B battery -ideal for two -way inter- 
phone 

hone -1 
system, 

as terrific wallop lopefor 
a mall package. Less bat- teries. NEW... ..$4.00 

1 'BC -733 D Receiver less dyna- motor. NEW $10.95 
V BC -357 Receiver. NEW.$3.40 

ALL PRICES SLASHED!!! 
CAPACITORS 

Bath Tub 
40 mfd 25 VDC $Ó28 
4 mId 50 VDC .33 

50 mfd 50 VDC .38 
.5 mfd 120 VDC .14 

2X.1 mfd 200 VDC .18 
3X.1 mfd 400 VDC .23 
.1)5 mfd 600 VDC .18 
25.05 mfd 600 VDC .23 
.25 mfd G00 VDC .23 
.5 mfd 600 VUC .23 
.1 nlfd 600 VDC .23 
1 mfd SOI VDC .33 

2 mid 600 VDC .43 

011-Filled and 
GE Pyranol 

5-.5 mfd 400 VDC $0.33 
1 mfd 500 VDC .28 
2 n11'd 600 VDC .33 
4 mfd 600 VDC .53 
:S nlfd 600 VDC .58 
0 mfd 600 VDC .60 

mfd 600 CDC .98 
1-8 mfd 600 VDC 1.18 
10 nlfd 600 TDC 1.08 

Electrolytics 
2:i00 mfd 
500 mfd 
25 mfd 
1000 mfd 
150 mfd 
2000 mfd 
500 mfd 

TEN 
$0.23 

.28 

.33 

.09 

.13 

.18 

.13 

.18 
.18 
.18 
.18 
.28 
.38 

$0.28 
.23 
.28 
.48 
.53 
.60 
.89 

1.08 
.98 

3 VDC $0.15 $0.10 
12 VDC .80 .75 
25 VDC .20 .15 
2.5 WDC .85 .80 
50 VDC .25 .20 
50 VDC .75 .70 

200 VDC 1.00 .90 

DE -ION LINE STARTER 
DPST 115 VAC 60 Cy 15 Amp 1 

Horsepower Rating, Westinghouse 
size SO. NEW $3.25 

TRANSFORMERS 
PRIMARY 115 V 60 CY 

Secondaries 9 V @ 750 MA ; 6.3 V 
@ 3.9 A; 5 V @ 6 AMP 2400 
Volt Test $3.00 

Secondaries 6.6 V @ 0.6 A 2000 
VINS; 2.6 V @ 1.75 A 2700 V 
INS. $1.75 

Secondaries 6.4 V @ 10 A; 6.3 V 
@ 0.6 A $2.75 

.275/.363 HVA Secondaries 1000/ 
500- 6.3/2.5 $5.50 

Auto Transformer 55 VA 60 CY 
110/78 V S 1.75 

SENSATIONAL!! 
NAVY TRANSMITTER 

MO -1 Tr 
RECEIVERS 

3 -8 MCS A2, A3 Emission. 25 watts with 6 volt power s u p- 
Nor Receiver Fixed Tuned 200- 550 KC. Brand New. Includes: 4 Sets of Plug -in Coils 5" Speaker -Mounted on Panel Connecting Cables 

Operates on n 110 VAC 80 Cy 
$39.95 

TUBE BARGAINS! 
2C34 
2C44 

,...00.25 2051 ...50.40 
2C2Á .55 

7193 ... .25 
002 

2X24879.. 35 9003 35 9008 3C30 
3E29 . . . 7.95 5BP4 7C4/1203A .35 5CP1 101( .45 SEPT ... 1.00 I0T1 45 C58 7.75 15E 1.25 CEQ72 ... 1.30 I5R .75 CK70 3.95 45 SPEC .28 CRP72 . . . 1.25 54 GAM 4.50 HY615 .50 211 .45 RK72 .95 316.' .50 111(73 ... .95 450TH 17.50 VT -127A . . 2.25 713A .. 90 IJ6GT 

- 
.85 750TL 3Q4 .55 

803 4.25 6AC7W .75 805 4.25 6C4 .25 807 1.00 OH6 .40 R26 8.10 6K6GT .45 8308 3.45 61.8 - 1.10 864 .45 6S137GT .65 672A 1.45 6SG7 .. .55 957 
CK1005 . 

.20 6SH7 .... .45 

E1148 .35 12A6 .200 1626 
. . 

.35 25L6GT .55 1629 .28 25Z5 . .45 SAVE 5 S S Rotary Switches 
Post- Sec - 

Pole tn tion Shaft Price 
4 10 4 1" 50.30 

.35 2 8 2 2t /" .30 
4 10 2 l " .35 4 12 2 4' 
2 8 2 30A 90 KVAS 
2 10 

FLASH OVER 1.45 
2 12]. 3 11/a" 

2 
.50 

3 
2 POLE 2 CIRCUIT 8 CONT w /KNOB .33 

STIME DELAY SWITCHES S 
1 Minute 115 VAC 60 Cy Enc. 
3 Micro 

waterproof 
make 

$2.9 
40-41-42 Sec. time dela 

contact 
1 0 VAC motor NEW $4.00 

Microphones -Headsets 
Sound Powered Chest Micro- 

phones NEW $4.95 
Hand Set Holder NEW 1.00 
HS -33 600 ohm Headset NEW 1.95 

.. :5 

... 2.225 

ROUND PANEL METERS 
10 -0+6 DB Weston 2%" 54.50 
0 -4 RF Amps GE 2" 4.00 
0 -5 RF Amps Weston 31 " 4.50 
0 -15 RF Amp; GE 21,(4' 3.75 
0 -300 MA DC Simpson 2 " 3.75 

5 -0 -5 MA DC Weston . with 
50 MA Shunt 4.25 

0 -8 Amps DC McClin. 2s/ 1.95 
0 -50 Amps DC Weston 31/2" 4.75 
0 -100 Amps DC Hoyt 3" 5.00 
0 -3 Volts DC Gruen 21 ' 1.95 
0 -15 Volts AC GE 3 h' 435 
0 -5 Kilovolts DC -0 -10 MA 
DC 31/2" 5.75 

PORTABLE METERS 
0 -10 Amps DC Weston 483 7.50 
0 -25 Amps AC Weston 433 23.95 
C-3 -6 -30 VoltsDCWeston 284 1750 
0 -300 Volts AC Bests, 433 24.05 

$ $ VALUES- VALUES S 

POWER EQUIPMENT 
Inverter PE -151 Input 12 VDC Out- put 110 VAC 150 W 60 Cv 

NEW 510.95 Vibrapack VPG -389 12 VDC Output 
250 V 03 70 MA Synchrom,u. 
Mallory ......._..... NEW $3.45 Voltage Regulator aytheon 95/1:pi 
V 60 Cy 1.25 Amp Output 115 l' 

60 Watt NEW $9.50 Vibrator ATIt 2410 24 VDC Output. 
130 V 100 W NEW $2.95 

ATR Inverter 12 VDC to 110 VA(' 50/60 Cy 100 W....NEW $16.75 PE -140 Power Supply 29.95 
S RELAYS S 

6 VDC DPST Contacts 6 A Coil 
33 Ohms $0.45 12 VDC DPST Allied Control 
Box 332 .85 

24 VDC DPDT Allied 11JD36 .60 
24 VDC 3 PDT R Amp GE .85 
24 VDC SPST 50 Amp Current 

Leach .. 
24 VDC Solenoid perates 2 Ml 

1.25 
110 VAC DPST 1 Amp Contacta 

S -D CXA 1970....... . 2.45 
40 VDC DPST -SPDT 1000 Ohm 

Coil .65 
115 VAC 30 Amp Contacts - 

Shunt SPST 115 VAC S -D 
CXA -2997 

220 VDC DPDT 2 Amp Contacta 
CX2122 

230 VAC DPDT Coil 470 Ohms 
Enclosed GE 12HGA11 A2 . Overload SPST Opens 4ä 500 
MA DC Voltage Drop 10 IKW 
AC Contacts 1.85 

TIME DELAY UNE 
400 Cycle Pulse Rate 50 Ohms In- ternal Resistance 15.000 Peak Voltage NEW $4.95 

SUPER -SPECIAL! 
Battery Tester 0 -10 Volt 0 -35 

Amp with Pocket Case.... .50.85 
Genuine Up -right Telephone and Ringing Box 3.25 

SPECIAL 

3.25 
3.95 
4.95 

T -17 Microphone 1.25 80.86 KC Crystal in Holder...51.50 T -30 Throat Mike .40 200 KC Crystal In Holder 1.35 MC -385 Adapter HI to LO Imp. .39 MN -26Y Remote Control 4.50 
WIRE- WOUND POTENTIOMETERS 

CAT. NO. OHMS WATTS TAPER BUSHING SHAFT MF'R EA. TEN 
.107 20 25 LINEAR % 11/ße" DEIUR .45 .40 
.20762 25 25 LINEAR 1/9' 1s/a DEIUR .45 .40 
.048P1 50 25 LINEAR 3 /s" 1°Áe OEM .50 .45 
19081 100 25 LINEAR W Ph" DEJUR .55 .50 52017 100 25 LINEAR í1// 

/sé 
1" IRC .55 .45 

.14781 200 25 LINEAR " DEIUR .55 .45 5Z .033 3000 25 LINEAR /8 155iise DEIUR .65 .55 

.15581 15,000 25 LINEAR 1/2' l' DOUR .70 .65 

.099 20,000 25 LINEAR Yi s/ DEIUR .85 .70 

.105 20,000 25 LINEAR V1" V DOUR .85 .70 
OHMITE 800 50 LINEAR /g 1/2" OHMITE 1.10 .95 
.079 400/400- 50 LINEAR 3,43" 11/ßs" DIM 1.10 .95 
.024 10.000 50 LINEAR 1/9" 11/2" DEIUR 1.50 1.25 IRC 15 75 LINEAR 1/2" 1/2" IRC 1.50 1.25 OHMITE 750 150 LINEAR 1/4" 1/2" w,'DIAL 8 KNOB 2.45 2.10 
HELIPOT 20,0000.5% 5 LINEAR /a' %C GIBBS 4.50 4.00 

TERMS: Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston. Mass. Send M.O. or check. Shipping charges tent C.O.D. 25% deposit required with all C.O.D. orders. 

ELECTRONIC 
SALES CO. 

Inquiries from Dealers, Schools 22 Washington St. Brighton 35. Mass. 
and Industrial Firms Invited BEacon 2 -7863 

SEND FOR OUR 
CATALOGUE NOW! COMET 

CORRESPONDENCE COURSES IN 

RADIO and ELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERIING 1ygelectrcra 

'{;ela.` Prepare yourself t Low Cost. 
can secureta,,ture. Modern course. So simplified an n quickly. 

RADIO ENGINEERINGP ends 
d rseeans", a m- work. Trains you to be super-service n, 

u co technician. Sgra en needed badly. Diploma on pletion. ny graduates earning big ay. 
WRITE Send postcard for Free Copies of $M Eimer school catalog, full details. 11 bout Cour se deferred payment. plan, experimental kits, etc. 

,LINCOLN ENGINEERING SCHOOL. BOX 931 -N12, LINCOLN 2, NEBR. 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
Servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. - Low in cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 

HOW TO LEARN CODE FASTEST 
GET YOUR FCC 

LICENSE SOONER 
New DUP'LEX PR.1l.TI- 
CODE Code Practice Sets 
generate high volume and 

easy -to- copy" tone com- parable to "pure d.c. 
note." Contain high effi- 
ciency 4" PM S p e a k e r 
driven by no vacuum tubes! 
Work 6 months on only one 
11/2 volt cell -No parts to 
burn out! 
complete with professional key and cell -Nothing 

else to buy! Absolutely non- radiating, completely safe. Ex- ternal terminals Included: 6 
sets may operate on one line. Finest q u a l i t y components throughout. Model "A" (right): Wood Cabinet, red, green, yel- low or blue pastels, 31/2 5 X. 101/2". Model "B" (left): Ham mertone grey metal cabinet, 3x year 
factory guarantee, Either Model 

Send M.O. or Check, we Ship Postpaid. 
Please specify your choice. Write for each 
Catalog N. Complete 

MARTIN MFG.CO.,Dept. RN,194 Gelston Are.,Bklyn.9,N.Y. 

Only $895 
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`Jhrc tower 

l.ot3 
Li than 75c . 

/ 
. . 

UVeigh3 leJJ than 2 bi... 
. . . per -good 

SELL THE BULK! Low 
price sells lower and mid- 
dle income groups. 

SELL THE CREAM! 
Improved reception sells 
upper income brackets. 

Right along, tripod -type tow- 
ers of sectional construction 
have been the choice of the 
"cream" of television's mar- 
ket. Through elevating an- 
tennae, such towers extend 
fringe area and improve re- 
ception. Now- Penn offers 
a tripod tower priced within 
reach of the ever -expanding 
"bulk" market. Be among 
the first to profit - write 
today for details about the 
still -available Penn dealer 
propositions. 

Prices to Retailers 
THRIFTOWER "30" - Corn- 
posed of 20' of tower welded as 
a single unit with 10' 1" O.D. 
adjustable pole, total approxi- 
mately 30' overall $24.75 
THRIFTTOWER "40" - Corn. 
posed of 20' of tower, same as 
Thriftower 30, with 20' I" 0.D. 
doubly reinforced adjustable 
pole giving a total overall ex- 
tended height of approximately 
40' $29.75 

PENN _leCetoter 
Penn Boiler & Burner 

Mfg. Corp. 
Makers of Penn 

Pac1a/e'/ -neat 
ESTABLISHED SINCE 1932 

LANCASTER, PA. 
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my share, but the worst so far, as far 
as time, labor, and expense are con- 
cerned, is this one. 

"I, like E. J. Dobbie in your July 
issue, wanted some high fidelity. With 
this in mind I built an audio amplifier 
with about 10 watts output. Every- 
thing was good except that I had an 
awfully loud hum. 

"In trying to remove the hum I re- 
built the amplifier, relocating all parts 
and shielding better. No good. I tried 
changing filter condensers. No good. 
I added more filtering and some de- 
coupling circuits. Still no good. 

"The way in which I found the trou- 
ble was a mistake. I had also built a 
TV set and in the horizontal sweep cir- 
cuit I used a 6SN7. As the input to my 
amplifier I had also used a 6SN7. 

"One evening my horizontal sweep 
circuit went bad and for first check 
I pulled the tube. The closest 6SN7 
happened to be in my amplifier so I 
switched the two tubes and suddenly 
my amplifier sounded good. 

"It seems that a 6SN7 is quite 
famous for developing hum between 
filament and cathode. I found this out 
the hard way and since have changed 
my amplifier input to a 6SC7 which is 
less apt to hum." J. H. Stickle 

Wharton, N. J. 

' A HELPFUL HAM 
c"T ALWAYS enjoy reading your 

magazine especially now in the 
hospital where I have idle time on my 
hands. 

"I read with great pleasure in your 
August issue about Elhart F. Nelsen's 
(W9DER) noble offer to assist Charles 
Apon, a patient in a hospital, secure 
his ham ticket. I am also a beginner 
in learning the code and started a few 
months ago. Lucky enough to have 
my communications receiver (S -38) 
with me I was combing the amateur 
bands daily and tried to copy as much 
as possible. 

"One day I overheard a QSO be- 
tween two amateurs about an amateur 
station, W2VKN, sending code prac- 
tice. Unfortunately I was not able to 
copy more about it, but I looked the 
station up in my call book and asked 
the operator for information about his 
sending code practice. To my delight 
he answered right away in a nice let- 
ter and even tried to pay me a visit in 
the hospital. His name is "Don" of 
Chatham, New Jersey, W2VKN, run- 
ning about 200 watts. He is sending 
code practice every Monday through 
Friday from 5:15 to 6:15 p.m., on 7200 
kc., for all who are interested in learn- 
ing the code. I am writing these lines 
in appreciation for his noble, unselfish 
service and as a help to all those "bug 
bitten" beginners who are longing for 
help in their endeavor to master code. 

"I would be very much obliged if 
you would tell this to all your readers 
interested in taking advantage of this 
code practice." 

Reinhold Moeslinger 
Willard Parker Hospital 
New York City 

These Elincor 5 element 
beams are stocked for 

each channel. 

Channels 2 to 6 .L. P. $25.00 
Channels 7 to 13.L P. $14.75 

Send for description of new products rr 
LECTRONIC INDICATOR CORP 

L 259 Green St., Brooklyn 22, N. Y. 

SURPLUS PRICES SLASHED! 
DYNAMOTORS 

D -2 
Converts to 110 V 
AC in ten minutes, 
diagram included, 

,contains integral 
gear box having four r4" 

drive shafts 
turning si- 
multaneously 

at the following 
speeds: 

4000 RPM -Grinders, 
buffers, flexible shaft tools, etc. 

150 RPM -Wrapping fishing rods, slow speed tools. 
25 RPM -Der. tray rocker for photo darkroom. 

5 RPM -Turning barbecue spits. Adv. $S.9ä Dim. Beams. A Thousand Other Uses 
Around the Work Shop. ONLY 
Converted to 110 Volts AC $7.95 

Converts to 110 V AC in ten minutes, diagram D- included, has shaft with squirrel cage blower. 
also gear reducer with 2 shafts and pul- 
leys at the other end. 1001 uses. If 5 
ONLY 

6 -V. MOTOR A real beauty, removed from 
aircraft. Type used 

v7 
1 

J3J C /1 
for auto 1:111. Jlau uses. Ea 
RM -29 PORTABLE FIELD TELEPHONE 
An ideal portable field telephone. 
Complete in a rugged steel case fm 
years of wear. Ringer circuit and 0,1"1=t4*--- 
TS -13 handset. 5 "x6' x0 ". Requires 
two wire connection between units. a 1 

15 miles distance and upwards. Can c - 
be used for television installation, 
intercom system, construction com- 
panies outside and inside work, etc. 
13 lbs. As 

good 
94 

as new. each 
.95 

$1g g 5 

HEADSETS HS -30 NEW 
Use . 98c 

BC- 433G -15 -tube superhet radio compass receiver 
200 to 1750 lie. CW- tone -voice. Like new. Similar 
to R5ARN7. Schematics furnished. 

Only 
$ 19.95 

BC- 733D -A 10 -tube superhet receiver for lateral 
blind landing guidance (CAA type certificate TC- 
1045). Excellent condition 108 -110 SIC. Tube com- 
plement: 1- 12507; 2- 12SR7; 1 -12A6; 1- 
12AI17GT; 2- 12SG7; 3 -717A. Tubes alone worth 
more than this low price. SCHEMATIC el am 
FURNISHED Each s 

All prices F.O.B. Chicago. 20% deposit required on 
all C.O.D. orders. 

WRITE FOR FREE CATAL')G. 

NESCORP ELECTRONICS 
Dept. R, 2635 W. Grand Avenue 

CHICAGO 12, ILLINOIS 
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Modern TV Receivers 
(Continued from page 52) 

peaks, each of which is used by the 
three rectifiers. In the flyback sup- 
ply, only a single positive peak ap- 
pears across the high -voltage winding. 
All other peaks, both positive and 
negative, are suppressed by the damp- 
ing tube. The reason that one circuit 
is permitted to oscillate over many 
cycles, and the other is not, is the 
presence of the deflection coil in one 
system and not the other. The circuit 
of Fig. 6 is designed solely to develop 
the high voltage; it does not deflect 
the beam across the screen. In Fig. 2, 
the deflection coil is part of the high - 
voltage circuit, and once beam retrace 
is accomplished, all further oscilla- 
tions must be suppressed; otherwise, 
beam motion will be distorted. 

The output transformer in Fig. 6 
contains another winding which is 
used for regulation purposes. The volt- 
age developed in this winding is fed to 
the diode section of the 6Sh3 tube 
where it is rectified and applied as 
a negative voltage to the grid of the 
68G6. If the output voltage tends to 
increase, more negative bias is ap- 
plied to the 6BG6, reducing its inter- 
val of conduction and thereby reduc- 
ing the amount of energy imparted to 
the transformer. This will tend to 
lower the amplitude of the oscillations 
and reduce the high voltage. On the 
other hand, a reduction in high volt- 
age will cause less negative bias to ap- 
pear at the grid of the 6BG6, increas- 
ing its interval of conduction and re- 
sulting in oscillations of greater am- 
plitude in the transformer. 

With this self -regulating arrange- 
ment, the voltage output is main- 
tained constant within the limits set 
for this design. An external low - 
voltage power supply is needed to pro- 
vide "B -}- " at 350 volts for the 6SR7 
and 6BG6, plus 6.3 volts a.c. for their 
filaments. 

(To be continued) 

"Remember in 1913 -you couldn't get 
a 3525 ?" 

December, 1949 

PRECISION RESISTORS -OVER 
2,500,000 IN STOCK 

"Tab " - Specialists in Precision 
Resistors. We Ship Types in Stock- Accuracy up to 

0.1 Percent. 
0.1 68 320 670 
0.116 
0.42 

74 
75 

325 
330 

673 
689 

0.425 
0.607 

80 
81.4 

340 
350 

697 
699 

0.7 
1.03 

88 
89.8 

360 
366.6 

700 
711 

1.3 
1.75 

90 
95 

370 
375 

733 
740 

2.5 
3 

100 
101 

380 
389 

750 
800 

3.83 
3.95 

105 
105.7 

390 
400 

806 
850 

4 
4.35 

107 
120 

410 
414.3 

854 
899 

5.025 
121.2 
125 

418.8 
425 

900 
910 

6.5 
6.25 

130 
135 

426.9 
427 

917 
946 

7 
7.8 

140 
147.5 

440 
450 

978 
1000 

7.9 
8 

150 
160 

452 
480 

1030 
1056 

10.38 
11.25 

165 
170 

470 
475 

1067 
1100 

12 
13.52 

175 
179 

478 
480 

1110 
1150 

14.2 
14.25 

182 
182.4 

487 
500 

1155 
1162 

14.5 
15 

200 
209.4 

518 
520 

1175 
1200 

16 
17 

216 
220 

525 
540 

1225 
1250 to 

20 
220.4 
225 

550 
575 

1260 
1300 

22 
23 

230 
235 

580 
588 

1322 
1350 

25 
26 

240 
245 

600 
612 

1355 
1400 

28 
30 

245. 
250 

625 
633 

1488 
1495 

31.5 
37 

260 
271 

640 
641 

1500 
1510 

48 
49 

275 
280 

645 
49 1600 

50 286 650 1640 
51.78 289 f'-7 1646 
55 299 (,Oo 1650 
56.7 300 680 1670 
60 310 681 1680 
63 311.5 684 1710 

1712 2200 5270 
1740 2250 5300 
1770 2300 5500 
1800 2400 5600 
1818 2450 5730 
1830 2463 5770 
1865 2485 5910 
1892 2490 

5910 
1894 2500 6100 
1895 2525 6125 
1896 2600 6140 
1897 2625 6200 
1898 2635 6300 
1899 2700 6495 
1900 2750 6500 
1901 2850 6840 
1902 2860 6990 
1903 2870 7000 
1904 2900 7320 
1905 3000 7500 
1906 3100 7700 
1907 3163 7717 
1908 3259 7900 
1909 3290 7930 
1010 3300 7950 
1911 3333 8000 
1912 3384 8094 
1913 3500 8250 
1914 3509 8 500 
1915 3700 8700 
1916 3730 8770 
1917 3760 9000 
1918 4000 9100 
1919 4030 9445 
1920 4200 9500 
1922 4220 9710 
1924 4280 98(10 
1926 4300 9900 
1960 4314 9902 
1980 4440 10000 
2000 4444 10430 
2045 4500 10500 
2080 4720 10600 
21041 4850 10936 
2142 4885 11090 
2 49oo 11400 00 1145 

80 so11ii ó 
2180 5100 12000 
2187 5210 125011 
2195 5235 12600 

13000 
13100 
13500 
13550 
13600 
14000 
14250 
14400 
14500 
14550 
14600 
15000 
16000 
16500 
16800 
17000 
17500 
17977 
18000 
18300 
18380 
1850(1 
18800 
19000 
19500 
20000 
20441 
2051)0 
21000 
215110 
22000 
22500 
22990 
23000 
23150 
23325 
23400 
23500 
24000 
24600 
2500(1 
25200 25333 
25400 
26000 
26500 
26600 
27000 
275(10 
28000 
28430 
28500 

29000 
29500 
29900 
30000 
31000 
31500 
32000 
33000 
35000 
37000 
38140 
38500 
39000 
39500 
40000 
42000 
43000 
45000 
47)100 
47500 
48000 
48660 
49000 
50000 
52000 
55000 
56000 
57065 
58333 
60000 
6143() 
62000 
64000 
65000 
66600 
66650" 
6750)) 
68000 
70000 
72000 
73500 
75000 
80000 
82000 
84000 
85000 
85750 
8800(1 
90000 
91000 
93300 
95000 

Any Size Above, Each 25c. Ten for 51.98 
100000 155000 200000 250000 330000 470000 
110000 160000 201000 265000 333500 478000 
115000 165000 205000 268000 350000 500000 
116667 166700 210000 270000 353500 520000 
120000 167000 215000 275000 375000 521000 
125000 175000 220000 294000 380000 525000 
130000 180000 22500(1 300000 400000 43000 
135000 180600 229000 307500 402000 550000 
140000 188000 23001111 311000 420000 570000 
141000 18601)0 235500 314000 422000 575000 
145000 238000 316000 425000 600000 
147000 190000 240000 325000 450000 620000 
150000 198000 245000 330000 458000 650000 

654000 
660000 
690000 
700000 
716300 
750000 
761300 
800000 
813000 
850000 
900000 
930000 
950000 

Any Size Above, Each 35c. Ten for $2.98 
Me9S 1.39 1.75 2.7 3.673 4.7 6.7 

1.4 1.8 2.75 3.75 5 7 
1.1 1.5 2.8 3.9 5 

.2 1.57 2.11 2.855 4 B., 7.62 
1.25 1.579 ?.3 3 4.23 6.3 7.74 

.3 1.6 .25 3.3 4.25 6.5 8 
1.35 1.65 2.5 3.5 4.5 6.6 4.02 

8.5 13 
0.05 13.85 
9.5 15 
10 20 
11.55 
12 
12.83 

Any Size Above. Each 70c. Ten for $5.98 

VACUUM PRECISION 
HIVOLTAGE RESISTORS 

Sleg ohms -. 1 2..25,.íì..75. 83..01).1 .1.:.2.3,3.75 -) _' r. acct'. 
Ea. 51; 10 57.50 

HIGH VOLTAGE PRECISION RESISTORS 
.í:1N -829 MFC1 05 1 8ík0 I KV 1 - . CCy$1.98; 6 for. .. $10 

insp.. 515.95 

for $8.98 
for 8.98 

for 10.00 
for 10.00 
for 10.00 
for 10.00 
for 10.00 
for 10.00 

030 20510g 20KV /u,',a1Cy Sprague-USN 
High Voltage High Frequency Resistors, 
"Il((:" H.V. & HF Types 
MVT 2Meg 5W7.5KVwkg $1.08 10 
M \"l' 21i1e,, 5\\ 7.5K\1vk5 
11 \ l' .'Mee lull' 1111:111 kg 

1.08 
1.49 

10 
8 

51) I' 751es Ií1 \\' I (1K \11 kg 
MVP 10511'1 10 51 1OKVwkg 

1.49 
1.49 

8 
8 

12Meg 101V I0KVwkg 
MV'' /. 30Me:;: 20W /25KVwkg 

1.49 
1.98 

8 
6 

MVE 5051e;;: 2 5W /4OKVwkg 1.98 6 

DAVEN ATTENUATORS -BRAND NEW 
1 

5000ohms/ IRC 250.000ohms/ 
20pos 2.49 20pos $1.98 

"TEE "DUa11 500 
ohms /20pos 2.98 
IRC 100.0000hms /20 
pos 1.98 

Rheostat 20ohm /50 
Watt w /knob & Dial 
Plate 69e 

R "eo3tat5 25Watt IRC &Ohmite Slotted Shaft 350.500.1500. 
5000 ohms 3 for 98c 

53.00 Min. 
Older 
F.O.B. 
N.Y.C. 

ADD Shpg. 
& 
Deposit DEPT. 12RN SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A. CORNER CHURCH & LIBERTY STS. 

ROOM 200 

Sensational 2 -Speed Phono- Amplifier 
Combination! 

In Professional Carrying Case. Powerful Govern- nor Controlled. gear drive GREEN FLYER motor: Weighted turntable for records to 12 -inch. Lever controlled 78 and 331 RPM peeds. PLUS Ex- ceptional Fidelity Built -1n 3 -tube 2 to 4 Watt Amplifier. Used Tested Guaranteed. 110V AC or 
DC. A $35 Buy! Grab Yours Now fur @f1 A 
ONLY .,DD LL Y,7 

r1 

CIRCULAR SLIDE RULE 
EqFiv 
LAMINATED-Print 112--Only Stayysf11On! 
Mult. Div. Sqs. Cubes & Roots. 
Parallel Rules. Precision 4 s CaD Draft- 
ing Tool Mfr. BRUNING 6" 
wide. For Radiomen, Engi- 
neers. - Unsurpassed 

fo Quick Ckt Diagrams. 
SPECIAL 39e 

2J1G1 -GE SELSYNS 
h1 Plus Data 24V ' I10V60Cy- 

per. Used TESTED Sensi - 
4 

t i oval Buy. 
Level 

2 for 
Fuel Level Transmitter J 

GE Sel.syn TJ Servo Liquid 
Level Transmitter SPECIAL. FI (): \-imo I:.,/:: .;i. 

2 for 890 
SigC Dry Batteries 

BRAND NEW -Shelf Dated -Tested -Gtd 
BA34 71/e /6 /41/2 /3 / 
11 /2NegVolts ... 35c 
BÁ35 1) /2V 35e 
BA37 1) /,V 29c 
BA38 10:31 / 9V 51.49 

11 BA:3!) 1 5/71/ V 7.29 
BA40 90/ I 1/2V . .89e 

A Ç l B 

BA41 60 25 V.. /41/2 V .89e 
BA43 90/45 1 t /2V .98e 
BA51 67 1,SVM inimax . 79e 
BA70 90. 60 4) V .52.50 
BURGESS 3VF2B8... 

$1 
Batts Testd Prior Shpe 

(c( 8 L. 

s Ü- v W 

SOCKETS-HI! Types! 
A. RCA 5 -pin GIANT, 803. etc. 90c 
B. Johnson 4 -pin Bayon. 866, etc. 49c 
C. Johnson 124 -213, 304TL, tc 1 15 
D. Johnson 7 -pin Steatite, 829B, 25c 5 $1 
E. Small Shell DUODECAI., 2BPI. etc. 59c 
F. Med Shell DIHEPTAL Cinch MICA bklt 690 
G. 5 -pin ACORN 1 9/16" dia HAML'D, 2- 5.51 
N. Johnson 122 -234. w /tube Lock, 51)21 etc.69r 
I. 4 -prong STEATITE Johnson, 866, 24e..5,$1 
J. 5 -prong STEATITE Johnson. 807, 27e..4 51 
K. 7 -pr STEAT Johnson. 1625, 20e 2/49e 
L. 7- lin NATIONAL CIR7L Steatite. 24c...5 $1 

M. MIN 7 -pin 1,liea 'B-HF & Shield, 27e..10/2.50 
M. MIN 7-pin Mica 'B Top Mtg & Shld H; 21 10 for cl 98 
M. MIN 7 -pin Hot Mtg Bklt Sim Amph 147- `00. Ea. 12e 10 /$1 
N. AMPH fern 7ßF Pin 4,5,6.7.8, ea. 16e; 6 89e 
O. 4 -pin AMPH4ORSS4 A mtg Ceramic. 24c; 5/51 
P. OCTAL 8 -pin & plate Steatite Cinch, 9c; 12'51 
Q. OCTAL 8 -pin & plate Steatite Cinch, 18e; 7.51 
R. LOKTAL 8 -pin & lock Mica 'B HF. 6c: 20 S3 
S. KLYSTRON socket Cinch, ea. 35c 10 /$3 
T. LOKTAL Amph 498SL Steatite. 24e....5 SI 
U. OCTAL Amph 7858 m ca Bklte, Sc..25/51.49 
U. 11 -pin 78511 /031 Amph, 15e 7/51 
V. OCTAL Amph 49SS8 steatite, 15c...12/$1.49 

W. HiV Safety 49pí0 Amph 77A4. 30c...4/51.15 
Y. MAGNAI, 49SS1IL ceramic 63e 

BANTAM Jr. 78-5H Amphenol 7e 
SOCKET FOR 872/211.. ... 49c 
SOCKET Ceramic 4 -prong Sily PI sim JOHNSON 

122 -244 for 8008. C6J. 5C22. 575 98e 
MAGIC EYE ASSY Amphenol 59e 

TAHAT'S T A B" THAT'S 
BUY BUY 

QUAD'S Monthly Special! 
TU -10. 10 -12.5 MC tuning unit, BRAND 

NEW $2.50 
with CS -48 wall case. BRAND NEW 3.00 

11C -306 Ant. Load Coil NEW, $2.50, 
USED 2.00 

QUAD ELECTRICAL SUPPLY, INC. 
Dept. A, 1650 N. Damen, Chicago 47, III. 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 
REFRIGERATION SERVICING 

Write for Catalog T.S. and Picture 
Brochure OMB 

TRADE & TECH. 229 W. 66 St., N. Y. 23 
SCHOOL ENdicott 2 -8117 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRIC 

PHOTO FLASH 

Eau/PMENT 

COMES COMPLETE WITH 

4 
EDGERTON 
FLASH TUBES 
& REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 
FLASH UNIT 
OPERATES ON 110V. AC & 12V. BATTERY 
Brand new at a fraction of original cost. Contains 
finest component parts available. All necessary 
parts and complete instructions includ'd. After 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 
IMMEDIATE DELIVERY ON ALL MAIL ORDERS 

CINEX. INC.. 165 W. 46th St., N. Y. 19, N. T. Dept,RN12 
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THE FAMOUS 
No. 19MK II & III 
ARMY RADIO 

MK II SETS -Complete i ransmitter Eeceiver in 
eluding Supply unit for 12 v. operation, all con- 
ceding cables, telescopic 3- section aerial, also 
VHF aerial, tubes and all accessories, Instruction 
book and diagrams, etc. . .. Absolutely com- 
plete but without spare parts. Export packed. 
NEW $64.50 -USED $54.50 
(The latter are 90% new, have been checked. 
They are in fact new but show small scratches 
on face and having been exposed to dust, are 
not therefore sold as new.) 

MK I1 PARTS -Any component or accessories of 
those stations available in any quantity: Tubes, 
Condensers, Resistors, Volume Controls, Vari- 
able Condensers, Hardware, Cables, Wires, 
Meters, . etc. Ask for price list.. 

MK III PARTS -Any components or accessories 
for those stations available. Tubes, Vibrators, 
Gas Rectifier (0Z4), Condensers, variable or 
fixed Resistors, meters, etc.... Ask for price list. 

MK II or III Instruction books: $1.00 each. 

SPECIAL No. 19 heavy equipment for instal- 
lation of MK II or III Transreceivers for station- 
ary work. Available in limited quantity. Include 
Telescopic 34 or 20 -foot masts, for aerial instal- 
lation, complete with ropes, poles, base, anten- 
na wire, etc.... Tool bag, complete remote con- 
trol unit allowing operation of No. 19 from dis- 
tance up to 2 miles. The latter can also be used 
as portable telephone or telegraph equipment. 
Available only for our Customers in No. 19. 
Price on request. 

GENERATORS: Gasoline driven. Complete bat- 
tery charging equipment. Charging control 
switchboard with meter, switches, etc. Light 
weight, portable. 25 Amperes, 12 volts, (300 
watts) generator. Not surplus, but present make. 
Each unit is delivered with its individual guar- 
antee. Specially built for completing No. 19 
MK II or III Radio stations. Available for export 
only. Export packed. Price per unit: $105.00. 
Inquire if interested in quantity. 

ALSO available, but separately: Battery charg- 
ing control panel. Heavy bakelite specially 
made for No. 19 MK II or III independent 
ground installations. Made for fixation on wall. 
Including all switches and wire connections, etc. 

TW -1 2 -L TRANSMITTER for ship to shore work. 
Manufactured by Marconi. For operation on 
220 Volts DC. Including Electric Specialty Dy- 
namotor íór plate current: input 220 v. DC, 
output 1500 v. DC.- Filament current from bat- 
tery (not included) 12 volts. -Bands covered 
375 to 500 Kcs (600 to 800 meters) and 1200 
to 3000 Kcs (100 to 250 meters), in telegraphy 
and telephony. Also covers band 4.00 to 8.57 
Mcs (35 to 75 meters) Using standard British 
tubes 2 /NT40 and 1 /NT39.- Complete with 
Dynamotor, plate current filter, key, Telephone 
Microphone combination, crystal holder (Crys- 
tals not included, but can be supplied for chosen 
frequency), connecting cables, tubes, aerial, 
etc.... Also one set spare tubes, resistors, fuses. 
More spare tubes and parts available. This 
equipment is new, and complete. Especially 
tough transmitter, which was made in such way 
as to stand nearby gun fire. Limited quantity 
available. Packed for export, with Instruction 
book $205.00 
Crystals for above $16.50 
Instruction book for above. ....... ....$2.50 
MN 26 C RADIO COMPASS spares available in 
quantity, tubes, resistors, condensers, any com- 
ponent. Ask for price list or bulk Maintenance 
price. Strictly all new equipment. 

TERMS -25% on COD orders. Prices are net. 
Shipments will be made from warehouse, 
Plattsburg, N. Y. or Montreal, Canada. 

NORTH AMERICAN 
ELECTRONICS COMPANY 

P.O. Pox 178, Plattsburg, N. Y. 

IiiuÍactiirer Literature 

Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount. when indicated. delay will be prevented. 

REPAIR CAMPAIGN MATERIAL 
The Tube Department of Radio Cor- 

poration of America has prepared a 
"Radio- Repair and Tune -Up" mer- 
chandising campaign for use by radio 
service dealers aimed at restoring to 
good working condition the estimated 
10 million radio receivers now need- 
ing repairs. 

The purpose of the campaign is to 
stimulate new business for the radio 
service dealer by overcoming the aver- 
age consumer's impression that radio 
repairs may be too expensive. In addi- 
tion, the campaign provides the dealer 
with the ready -made means of mer- 
chandising and pricing his services ef- 
fectively and professionally. 

Covering all requirements for a com- 
prehensive local promotion, the new 
campaign ranges from direct -mail to 
window display material. Included are 
a colorful five -piece display kit, a 
three -piece direct -mail campaign, a 
window streamer, newspaper ad mats, 
and several spot radio announcements. 

The materials for the "Radio- Repair 
and Tune -Up" campaign are now 
available from distributors of RCA, 
RCA Victor, and Cunningham tubes. 

SALES PROMOTION AIDS 
Alliance Manufacturing Co., manu - 

fact::_ ers of the Alliance "Tenna -Ro- 
tor," has a handy sales promotion 
packet available to television dealers 
and service technicians handling video 
antenna installations. 

The dealer packet, in addition to 
telling the story of the company's 
product and outlining the advertising 
support being offered dealers, contains 
four merchandising aids for dealer use. 
These aids include a window streamer 
in color, a letter of endorsement from 
a dealer (blown up to 18 "x121 /2 "), a 
reproduction of the two -color, full - 
page ad appearing in the September 
issue of RADIO & TELEVISION NEWS, and 
a full page of newspaper mat repro- 
ductions which are available to deal- 
ers. 

For full details on these sales pro- 
motion aids and one of the "kits" 
write to Alliance Manufacturing Co. 
at Alliance, Ohio. 

SALES TRAINING AID 
Noblitt- Sparks Industries, Inc. has 

issued a breezy and informative 16- 
page booklet which is designed as a 
sales training help for retail personnel 
of Arvin television dealers. 

Written in simple, non -technical 
language, the booklet suggests to the 
floor salesman how to present Arvin 
television most effectively and gives 

him helpful pointers on the "do's and 
don'ts" of effective television mer- 
chandising. 

One section of the booklet gives the 
salesman a "refresher" course in TV 
tuning with special emphasis on cor- 
recting the results of improper tuning 
and adjusting for interference. 

Copies of this handy pocket -size 
booklet are available from Noblitt- 
Sparks Industries, Inc., Columbus, In- 
diana. 

LAFAYETTE CATALOGUE 
A new radio and television catalogue 

which lists thousands of items in the 
electronic field has just been issued by 
Lafayette Radio of New York. 

This new publication covers FM and 
AM radio receivers, television sets, p.a. 
systems, as well as component parts, 
replacements, ham equipment, and 
tools. Enlarged sections have been de- 
voted to high fidelity and television. 
Featured are "high fidelity" packages 
of component parts which can be in- 
stalled in cabinets shown in the cata- 
logue or in cabinets or other furniture 
the customer may choose. 

A copy of the catalogue may be 
obtained by writing to Lafayette 
Radio, 100 Sixth Avenue, New York 
13, New York. 

G.E. PARTS CATALOGUE 
The Receiver Division of General 

Electric Company has announced the 
availability of a new catalogue and 
price list covering all receiver replace- 
ment parts for G.E. radio and televi- 
sion receivers. 

Available from all G.E. distributors, 
this new 52 -page catalogue is the first 
all- inclusive receiver parts list ever 
made available by the company. It 
lists all replacement parts for every 
receiver manufactured by the company 
prior to August 1, 1949. 

N.A.E.D. VIDEO MANUAL 
The problems which the television 

dealer encounters in the installation 
and servicing of video receivers have 
been carefully analyzed and presented 
in a comprehensive 16 -page "Manual 
of Experience" published by the Na- 
tional Association of Electrical Dis- 
tributors. 

According to the introduction, the 
manual is "intended to act as a guide 
to prospective television receiver deal- 
ers or as an instrument through which 
existing dealers can improve their 
present mode of operation." 

Among the subjects covered in the 
manual are selling the set -facts and 
pitfalls, dealer responsibility, factors 
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affecting the service setup, direct 
dealer service, service company liabil- 
ity, service problems, installation prob- 
lems, multi -channel problems, and 
qualifications for technicians. 

Dealers and others in the industry 
may obtain a copy of this manual for 25 
cents from the National Association of 
Electrical Distributors, 500 Fifth Ave- 
nue, New York 18, New York. Pay- 
ment must accompany the order. 

DEMONSTRATION KIT 
In order to spur sales of their 45 

r.p.m. music reproduction system, 
Radio Corporation of America is mak- 
ing available to all instrument dealers 
kits of sample 45 r.p.m. records for 
each 45 r.p.m. phonograph shipped to 
the dealer. 

The demonstration kits, available 
through distributors at no charge to 
dealers, contain seven records, each in 
a different color, to illustrate the fea- 
ture of coding records by color to iden- 
tify the musical classification they 
represent. Shipments of the kits are 
already underway to distributors for 
relay to their dealers. 

Further details on this offer may be 
obtained from the RCA Victor dis- 
tributor servicing your area. 

ROTARY CONVERTERS 
Janette Manufacturing Company of 

Chicago has just issued a new bulletin, 
#13 -29, covering its line of rotary con- 
verters. 

This 8 -page booklet covers several 
types and models of converters and 
discusses in some detail the electrical 
and mechanical features of the line. 
Performance and operating charac- 
teristics are given in handy tabulated 
form. A "miscellaneous information" 
section provides valuable application 
hints. 

Copies of this publication may be ob- 
tained from the company by writing 
to 556 -558 W. Monroe Street, Chicago 
6, Illinois. 

WARD LEONARD RELAYS 
Ward Leonard Electric Co. of Mount 

Vernon, New York has just issued a 
colorful new catalogue which lists its 
line of industrial and general -purpose 
relays which are carried in stock for 
immediate shipment. 

Catalogue D -20A illustrates and de- 
scribes the various types of relas, 
gives contact ratings, - có/1 specifica- 
tions, sizes, current lisf prices, and 
other helpful data on a.c. and d.c. units. 
It includes sensitive relays, midget 
metal base units, heavy duty midget 
relays, midget magnetic relays, heavy 
duty power units, thermal time delay 
relays and motor driven time delay 
relays. It also contains general in- 
formation on the function of relays 
and the construction of the company's 
units. 

A copy of Relay Catalogue D -20A 
may be obtained by writing the Elec- 
tronic Distributor Division of the com- 
pany at 53 W. Jackson Blvd., Chicago 
4, Illinois. 

December. 19 19 

KANSAS CITY 6e MISSOURI 

NEW 144 PAGE 1950 CATALOG NO. 501 
HAVE YOU RECEIVED YOUR COPY? 

Everything in RADIO - 
TELEVISION- ELECTRONICS 
144 big pages, a complete guide to the very latest prod- 
ucts of the top makers in Radio, Video, Sound and Record - 
ing fields.. complete units, kits, components...testappa- 
ratus, books, tools and supplies... everything -down to 
the hale things usually too troublesome for others to 
stock. B -A is a one stop source for Dealers, Service 

men, Broadcasters, Schools, Factories, Public Utilities, 
Loborctories, Engineers, Amateurs, Experimenters. 

Catalog No. 501 FREE 
PACKED WITH VALUES 

1949 SUPREME MODEL 661 

SIGNAL GENERATOR 
$7250 VALUE $3688 
5- BANDS. 2 -DIAL SCALES )n ILLUM- 
INATED HAIR -LINE DIAL! Double calibration for 
ACCURACY, DUAL TUNING RATIO. ELECTRON 
COUPLED CIRCUIT; MAX. frequency stability, 
protected against shifts via line voltage, temp- 
erature, aging and humid y. Continuously var. 
iable FOUR STEP ladde multiplier - double 
shielded. R. F. RANGES of 55.205kc; 205.650kc; 
650.2050kc; 2050.65001.; 6.5.20.5mc; har- 
monics to 82mc! R. F. CARRIER 50% modu- 
lated at 400 cycles, may be cut off for unmod- 
ulated signal, 400 cycle A. F. with continuously 
variable voltage output min. to max. Jack pro- 
vided for external audio -modulation. Steel gray 
wrinkle case 9t, x 8 11/16 x 777 /t "; Wt. 15 lbs. 
Stock No. 35B35; "SUPREME" MODEL 661, 
$72.50 Value (Limited 5e)C88 
Quantity) SPECIAL EACH JJ V 

MAIL THE COUPON BELOW 

CHECK THE COUPON FOR 

FREE CATALOG 
Enclose Remittance fur Merchandise 

.1-APPLEBEE CO. 
I 1012 McGee St., Kansas City 6, Mo. 

-Send me your FREE catalog. _Send me Signal 

Generator No.661. Payment of S enclosed. 

TOWN 

NAME 

ADDRESS 

RADIOoEGeREERINGZ7 MONTHS 
Intensive. specialized course. including strong basis 
In mathematics and electrical engineering. advanced 
Radio Theory and Design, Modern laboratory. tow 
tuition. Self -help opportunities. Also 27 -month 
courses In Aeronautical. chi mical. Civil. Electrical 
and Mechanical Engineering. Gov't approved for 
G.1.'e. Enter Dec., March, June. Sept. catalogue. 

INDIANA TECHNICAL COLLEGE 
9129 E. Washington Blvd., Fort Wayne 2, Indiana 

TELEVISION RECEIVER -$1.00 
Complete utruct lone for building your own tele- 
vision receiver. 16 pages -11" a 17" of pictures, 
pictorial diagrams. clarified schematics. 17" x 22" 
complete schematic diagram and chassis layout. 
Alan booklet of alignment instructions, voltage 
and resistance tables and trouble -shooting hints. s-All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
5507.13th Ave., Brooklyn 19, N. Y. 

STATE J 

Origlnal SIDE SWIPER K E V 

N EW i IFúretapo 
ed.aH.d.lÌ 

. ÿELQ9.00 

GR Vas, 200 CU, Used 112. Su 

3. METERS 
0-200uA WH 
0-1maDC S sule 
0-ImaDC WH 
0-2maDC SIMP 
0-15maDC GE 
0-20maDC WH 
0-100maDC DU 
0-200ma GE 
0-1000ma 

610.50 0 -2AMP DC SIMP 
3.95 0-8VAC WEST. 
7.50 0.150VAC TRIP. 

3.45 0 -75AMP AC TRIP. 
3.45 2' METERS 
3.45 O.30AMP DC GE. 3.45 
3.45 0 -30VDC GE. 3.45 
3.95 0- 300VAC BURL 5.95 

CHOKES 
6HY 50 MA 90 ohms . .50.39 OHY 160MA 140 ohm $1.39 
6HY 60MA 240 ohm .75 4HY 250MA 90 ohm 2.75 

CAPACITORS 
4MF 600VDC oil $0.79 IOMF 1000V oil. $1.39 
IOMF 600VDC ál 1.10 2MF 2000V oil 2.49 
BMF 1000VDC al 1.35 2MF 3000VDC oil 3.95 
.01MF 1200V mica . .39 .005MF 2500V mica .49 
.002MF 25COVDC . .49 .01MF 15000V G4 32.50 

POLY - TECH 
919 DAWSON ST., NEW YORK 59, N. Y. 

25% Deposit with orders. balance C.O.D. 

$4 95 
3.95 
5.95 
5.50 
5.50 
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r ó d- 

At Better 

Rodio 

Supply Houses 

Everywhere 

SMALL CAPACITY 
ECONOMICAL OPERATION 

LECTROHM SOLDER POTS 

LECTROHM SOLDER POTS are designed to help you tin 

small wires and leads with maximum efficiency and minimum 

cost. You only need melt small quantities of solder at a time 

depending on your requirements. Current consumption is thus 

kept to a minimum. Single -heat, porcelain nickel -chrome 

heating element. Model 200 has capacity of 13/4 lbs. solder; 

Model 250 takes 2 lbs. 

5907 Archer Ave., Chicago 38, Illinois 

Division of The National Lock Washer Co., Newark, N. J. 

SHORT -WAVE 
in your 

CAR! 

GONSET "3 -30r' Converter 
attaches to your automobile radio 

continuous coverage 3 to 30 mc. 

four working (r.f.) tubes 

extremely compact 

converter 539.95 noise silencer Só.25 
see your dealer 

rv At trEi 

Your Cost 

ONLY 

Covers all TV and 
FM channels. 
Folded or straight 
element broad 
band dipoles. 
Hord tempered al- 
uminum 3/e" dia- 
meter elements. 

Plated steel lock seam 
1" diameter tubing. 
Non -hygroscopic, high 
dielectric insulation. 

$4.25 10% CASH 
With Orders 

-FOUR STORES TO SERVE YOU- 

ALMO 
509 ARCH STREET, Philadelphia 

6205 MARKET STREET, West Phila. 
6th A ORANGE STS., Wilmington 

4401 VENTNOR AVE., Atlantic Cit 

BC -375 -E RADIO TRANSMITTER 
Still Available 

but Going Fast! 
PUTS 150 WATTS ON THE AIR! 

HERE'S WHAT YOU GET: WAR SURPLUS 
1- Xmitter BC- 375 -E, w /tubes, cov- Excellent Condition erplate, meters, etc., & Mounts. 
7- Tuning Units (TU -26-B, 200 -500 Made by . eneral Electric to U. S. 

kc.; '5 -B, 1.5 -3 mc.; '6-B, 3 -4.5 Army specs., for aircraft, ground and 
mc.; '7 -B, 4.5 -6.2 mc.; '8-B, 6.2- mobile use. Has Master Oscillator 
7.7 mc.; '9 -B, 7.7 -10 mc.; '10-B, and Power Amplifier stages; its 
10 -12.5 mc.). Tuners plug in for maximum ef- 

1- Antenna Tuning Unit, BC- 306-A, hciency. Pushes out plenty power 
w /Mount. for DX on 200 kc. -12.5 mc. (except 

1- Dynamotor PE -73 -C, w /Mount. 500 -1,500 kc.). Use w /mike or key. 
Rating: in, 24 -28 V.; out, 1,000 (See Radio & Television News, QST, 
V., 350 ma., noise -filtered. CU, for modifying to 10, 20 mtrs.) 

5-Connection Plugs. Shipped F. O. B. New York City, or 
Nel wgt. of above, approx. 225 lbs. Kingman, Arizona. 
GOVERNMENT COST, $1,800 -YOUR PRICE, each complete $79.50 

Write for descriptive literature, quantity discounts. 
SUBJECT TO PRIOR SALE 

COMPONENTS SUPPLY CO. 
161A Washington St. -New York 6, N. Y. B ekman 3 -8717 

lai 

BOOKS 
e'VIDEO HANDBOOK" by Morton 
G. Scheraga & Joseph J. Roche. Pub- 
lished by Boland c& Boyce, Inc., Mont- 
clair, N. J. 881 pages. Price $5.00. 

The co- authors of this text have 
tackled a big task in attempting to 
cover the entire field of television 
even in a book running almost 900 
pages but seemingly they have done a, 
good job, although some of the ma- 
terial is, of necessity, rather brief. 

The handbook is divided into four- 
teen sections, the first being a resumé 
of television progress, past, present, 
and future. In succeeding sections the 
authors cover the fundamentals of 
electronic television, the television re- 
ceiver, the TV station, antenna sys- 
tems, creating a television show, a 
description of modern television receiv- 
ers, installation, servicing, test equip- 
ment, building a television receiver, 
useful data including station alloca- 
tions, a glossary of television terms, 
and a bibliography. 

The text is well illustrated with 
photographs, circuit diagrams and line 
drawings. The writing is clear, con- 
cise, and easily -understood. This 
should prove to be a valuable refer- 
ence work on the book shelves of stu- 
dents and technicians, as well as the 
layman interested in the "why's" and 
"wherefore's" of video. 

* * * 

e "BASIC TELEVISION - PRINCI- 
PLES AND SERVICING" by Ber- 
nard Grob. Published by McGraw -Hill 
Book Company, Inc., New York. 588 
pages. Price $5.00. 

Because the author, an instructor at 
RCA Institutes, Inc., is thoroughly 
familiar with the problems of teaching 
vocational courses in television, this 
text is especially suitable for the radio 
technician and the student. 

Through his teaching experience, 
Mr. Grob has become familiar with 
the phases of television instruction 
which seem to cause the student the 
most difficulty. As a result these topics, 
such as phase inversion in an amplifier, 
a.v.c., rectifier circuits, modulation, 
and condenser action in a circuit, have 
received a most painstaking treatment 
in the text. 

The author has assumed that the 
student is familiar with vacuum tube 
operation and conventional radio cir- 
cuits and has a working knowledge of 
arithmetic and some simple algebra. 
In dealing with the subject of televi- 
sion, major emphasis is placed on re- 
ceiver circuits because those using this 
text will probably be more closely con- 
cerned with receivers than with trans- 
mission equipment. Each subdivision of 
the television receiver is described in 
detail in an individual chapter with 
additional chapters devoted to the 
problems of deflection circuits and 
video amplifiers. A discussion of fre- 
quency modulation, as it pertains to 
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television systems, has also been in- 
cluded. Three appendices cover engi- 
neering standards, classification of 
television stations, and a table of fre- 
quency allocations. 

Radio technicians who plan to enter 
the television field, as well as "old 
hands" at the video game, will find this 
book both instructive and enlightening. 
It is a "must" for the video service 
technician. 

* * * 

QeBASIC ELECTRONICS" by R. G. 
Kloeffler with the assistance of M. W. 
Horrell. Published by John Wiley & 
Sons, Inc., New York. 430 pages. Price 
$5.00. 

This book has been designed to be 
used as an elementary textbook in 
electronics and covers such subjects as 
will best provide a springboard for 
more advanced studies in radio co7n- 
munication, wire communication, 
u.h.f., microwaves, and industrial elec- 
tronics. 

The text material covers physical 
concepts, electron emission, vacuum 
diodes, grid -controlled vacuum tubes, 
linear and nonlinear characteristics, 
vacuum tube amplifiers, multistage 
voltage amplifiers, power amplifiers, 
electron tube oscillators, modulation 
and detection, electrical conduction in 
gases, gaseous and vapor electron 
tubes, crystal and metallic rectifiers, 
rectification and inversion, photoelec- 
tricity, special photo applications, and 
special tubes and circuits. 

Taken as a single unit, this book 
covers the fundamental theory of elec- 
tronics in remarkably concise and easi- 
ly understandable form. For the per- 
son with a good working knowledge 
of elementary physics, this book can 
serve either as a self -help text or can 
be used in regular courses of instruc- 
tion. Check problems have been in- 
cluded at the end of each chapter. 

* * * 

"LEARNING ELECTRICITY AND 
ELECTRONICS EXPERIMENTAL - 
LY' by Leonard R. Crow. Published 
by The Scientific Book Publishing Co., 
Vincennes, Ind. 525 pages. 

This elementary text presents a new 
approach to the problem of teaching 
students the fundamentals of electric- 
ity and electronics. All of the material 
included in this book is presented by 
means of simple yet interesting experi- 
ments. 

- Since it has been proved time and 
again th4t this type of laboratory 
work is particularly conducive to quick 
learning, this book ought to serve nice- 
ly as a textbook for high schools, trade 
schools, and elementary college courses 
in physics. The required experimental 
equipment has been purposely kept 
simple and inexpensive with the em- 
phasis being placed on the qualitative 
aspects of the experimental procedures 
rather than the quantitative results 
obtained. 

Mathematics has been confined to 
simple arithmetical calculations and is 
used only where absolutely necessary. 
This book is suitable for self- instruc- 
tion as well as classroom use. 30 
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TRANS- RECEIVER 

CEIVER 6 -Tubs, 4 Band 
Super Het. Fre- 
quency Range. 
196 Kc to 9 Mc. 
Covering Range Broadcast, Boat and Amateur 
Frequencies. The Unit also has facilities for 
Loop Input, with Tubes. Dynamotor. Used. 
With Control Box, Plugs, Remote Tuner, and 
Flex Shaft. Very clean $34.50 
condition 

ARC -5 VHF 
TRANSMITTER 

T -23 XMITTER: MCW & phone on 4 

channels 100 -156 MC, automatic 
turret tuning, tank circuits remote 
controlled. 4 tubes 2 -1625, 2 -832A. 
Originally $19.95 
550.00 
All Plugs, Racks, Control Boxes, etc. 
for ARC -5 274N Equipment available 
at slashed prices. 

BC -929 SCOPE 
8 Tubes: 1 -3BPl, 2 -6SN7, 2 -6H6, 
1-6G6, 1 -2X2 and 6X5. Good deal 
for conversion. For use as Test Scope. 
We tried it and it worked by using 50 
watt Bulb and the marker pips went 
up. Excellent cond. $14.9í'J 
Originally $75.00.. . 

VHF Transmitter- 
Receiver 28 -80 MC 

In 4 Bands 
Voice or MCW 

XTAL Calibrated 
on 130 Channels, 
Uses 2 -30 Tubes. 
1 -1E7 & 1 -959. 

Comes with Carrying Trunk, Vibropack, 
Feadset and Mic. Ant. Spare Tubes, In- 
struction Book, Canvas Carrying Case. 
Like New. $59.00 Orig. $15.000 

ASB -7 INDICATOR 
Makes a beautiful scope foundation kit. Has 

5BPI, 4 -6AC7, 3-6H6. Can also be used for 
remote television indicator with $10.75 
conversion. Good cond. Orig. $30. 

COMMAND RCVRS. 
TESTED BEFORE SHIPPING 
190 -553 KC Used. Orig. $40 Now$11.50 
3 -6 MC. U ed. Orig. $30. Now. 4.95 
3-6 MC. N w. Orig. $35. Now 6.50 
520 -1500 KC. Used. Orig. $85. Now24.50 

COLLINS AUTO -TUNE XMITTER 
2 -18 megs 100 watt output. Uses 813 final, 811's mod. With 
tubes and xtal., control box and calib. book.$169.50 
Excel!. tond 

ARC -4 VHF TRANSCEIVER 
140 to 144 Mc Crystal Controlled. Xmitter has 832 final 
Modulated by 6L6's. 10 Watt Output. 13 Tube Receiver. 
containing 2 individual RF sections and A 10 Mc IF Am- 
plifier. Both RF sections may be operated simultaneously or 
either o4 individually. Comes with Xtal, Dynamotor and 
Tubes. Used, Good. $19.95 
Originally $150.00. 

BC -1072 XMITTER 
157 -187 MC. Input 117VAC 60 cy. Has parallel rod 
OSC using 2 -826 PP, contains power supply, general 
radio varias 1.5A. 31/2" 0 -5 kìlovoltmeter, 10 tubes 
and loads of other parts toc numerous to mention. 
With tubes. Less Blower. $19.75 
Used 

BC -1068 RCVR 
150 -210 MC, input 1I5VAC 60 cy. Inductance tuning 
for RF, ant., 'dector & OSC. Has tuning ind. with few 
conversions. Makes good 2 meter or FM $22.50 
receiver. With 14 Tubes. Used 
BOTH BC -1068 and $38.95 
BC -1072 

T43/ART-3 RADIO TRANSMITTER 
Uses PP304 TL tubes. Freq. 27 -34 meg. Finished in black 
crackle cabinet with 0 -1 amp plate meter and blowers. Also 
furnished 110V 400cy power supply in separ- 
ate cabinet. Comes new with two 304TL tubes $125.00 

LORAN SET 
Consists of ID -6 /APN -4 indicator, R -9 /APN -4 receiver and 
power supply, used. Also included the following new equip- 
ment: 2 racks, cable & plug assemblies and antenna switch. 
All units 
complete $59.95 

RED HOT SUPER SPECIAL 
BC -966 IFF UNIT -Includes 4 -speed combination AC 
110V motor and 18V input dyn, 450V 60 MA output, 
gear box having 4 drive shafts mounted on one end. 
All shafts on gear box will turn simultaneously at 4 

different speeds ranging 5 -4000 RPM in different steps 
from each of the 4 shafts. Also included 2 chassis 
containing 13 tubes, carbon pile regulator, loads of 
other USEABLE parts. Comes with full instructions for 
use of AC motor and 18V dyn. No cost or additional 
equipment needed. Only 5 minutes $6.95 of your time 

COMMAND XMITTERS 
7 -9.1. Like New. Orig. $50. Now $ 9.75 
T -22 ARC -5 .7 -9.1. New. Orig. $50. Now.12.75 
3.4 MC. Used. Orig. $50. Now 17 50 

5.3 -7 MC. Used. Orig. $30. Now 5.75 

T -21 ARC -5 5.3 -7. New. Orig. $40. Now 6.75 

4 -5.3 MC. Used. Orig. $30. Now 4.75 

T -20 ARC -5. New. Orig. $40. Now 7.75 

2.1 -3 MC.LN. Ori& $40. Now 12.75 

BC -611 5SHANDIE- TALKIES" 
No wires to attach. Easy to operate. Push button controlled. No. 
skill necessary. Already tuned to set frequency. Crystal controlled. 
Transmitter and receiver in same case. Only 51/2 lbs. with batteries 
(batteries can be supplied). Small: 15a/4 "x35 /é x5s /a ". Aluminum 
case. Frequency coverage 3500 to 6000 KC. Complete with tubes, crystals 
and 1 set of batteries. 
Used, good coed PRICE ON REQUEST 

BC -223 AX XMITTER -Xtal controlled, w/2 -3 Mc Tuning Unit, 15 Watts, 
$39.50 

14.95 
14.50 
74.50 
37.95 

W/ I00es. rand New 
BC -433 G COMPASS RCVR. -Used with tubes 
R5 /ARN -7 COMPASS RCVR. -Used with tubes 
BC -348 RCVR. -Used, excellent, checked 
SCR -522 -VHF Transceiver, 100 -156 Megs. Used. Good 
TA -12B XMITTER -Comes with MP -28 Modulator and Tubes. 

New $45.00. Used. MOD. C or R 29.50 

APS -13 ANTENNA. New $1.49 
SCR -274N ANT. RELAY UNIT, contains 50 mmfd. 5 KV Vacuum 

Condenser and 0 -10 AMP. RF METER. Used, excellent 1 95 
M- 299 -Used for Replacing Dynamic mike with Carbon 1.95 
ARR -2 RCVR., 234 -258 MC.. 1095 

00 -9 XMITTER -Brand New with tubes for Hi -Freq. and Mod. Unit only. 
Consists of 3 Units. HI -FREQ: XMITTER 3000 -18000 Kc Band Switching. 
837 ECO, 837 BUFFER, and 803 FINAL AMP. LOW -FREQ. SECTION uses 
801 OSC., 807 Buffer, 803 Final Amp. Freq. Range 300 -600 Kc. RECTIFIER 
UNIT 5Z3 Low -Voltage Rect., 2 Type 1616 HI -V. Rect. Refer to surplus 
radio conversion manual for complete writeup and conversion to 10 meters. 

BC -1073 
WAVEMETER 

Tunes 150 -210 Mc, uses 
cavity Tuner w /precision 
Millen gear drive tuning. 
Complete w /Il0 V AC 60 
cy power supply and 19 
tubes. Cavities in these 
units may be used as oscil- 
lator & a pair beat together 
to give 0 -420 megs by read- 
ing from each calibration 
chart. Calibrated rreq. 
range 150 -210 megs. 

Used 
l for.... ........ $24.50 
Pair.. . 39.95 

T -36 - ART -9 
TRANSMITTER 

36.5 -43.5 meg. Uses PP- 
35TG tubes w /butterfly 
tuning cond. Mounted in 
crackle cabinet w/0 -500 
ma meter and neon RF 
indicator. Easily converted 
to ten, completely shielded. 
New. $19.95 With tubes... 

DRY BATTERIES! 
NEW! 

BA -23, Std. No. 6 10 for $1.49 
BA -30, flashlight cell 25 for .59 
BA -36, 45 and 22.5 V Each .39 
BA -39, 150 and 7.5 V Each 1.10 
BA -59, 45 V Each .39 
BA- 1038U, Longer Life, 

mercury type for handle- 
talkie (BC -611) Each .79 

BA -40, 90 -1.5 V Each .45 
BA -44, Hotshot 6 V Each .69 
13A -51, Std. Burgess XX45 Each .69 
large variety and quantity of other 
types available. Inquire. 

APN -1 ALTIMETER TRANSCEIVER. 418- 
462 MC FM. With dyn. & 14 tubes. Excellent 
coud $5.95 
APN -1 INDICATOR. Basic Movement 0 -1 
MA., 5 MA. shunt, 270° dial $1.95 

BC -924 FM XMITTER 
Freq. range 27 -39 Mc, 35 watts output 

4 channels, tunable throughout entire range, 
band width 20 Kc, ECO controlled, 2 -6517, 
2-615, 1 -5AG7, 1 -5V6. 1 -VR- 1511/30, 
1 -6SL7, and 2 -815. 
Complete with tubes. 
less dynamotor.. 

FOREIGN 

$21.95 
INQUIRIES INVITED 

RADIO & ELECTRONICS 
SUPPLY DEPT. R- 4,2033 -37 W. VENICE BLVD. 

LOS ANGELES O. CALIFORNIA 

Sena 30',, with order or lull pace Save C. O. D. 
charge. Shipment made via Railway Express tulles. 
other instructions given. Prices ,bred to change 
without notice. Merchandise subject prior sale. 
Quantify Prices on Request. wont FOR CATALOG. 

ANOTHER OUTSTANDING JOBBER 

EUGENE G. WILE 
.218.220 S. 11th ST. 

Philadelphia 7, Pa. 

HAS THE 
SENSATIONAL NEW 

22l -K 
VTVM Kit 

IN STOCK! 
L/CO 

gARGAIN 
NUNriNS? 

RADIO SERVICEMEN 
WRITE FOR SENSA- 
TIONAL CATALOG. 

HENSHAW 
RADIO SUPPLY 

3619 TROOST 
KANSAS CITY, MO. 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training In all phases of radio and elec- 
tronics. open to high srnool and Junior colleges d- 
uates. Old established school specializing in Radio 

ing exclusively. M o d e m laboratories and 
courses. Enrollments limited. approved vaWrah 
training. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. ED Valparaiso, Ind. 
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`Hot Radio 
VALUES 

at SUN RADIO 

HI- FIDELITY 

MUSIC LOVERS 
Now in stock for immediate delivery all the 
components necessary to assemble the hi- 
quality -lo -cost radio phono combination as 
recommended by a well known consumer re- 
search organization. 

MEISSNER 8C FM tuner with cabinet $38.33 
MEISSNER 8C FM tuner less cabinet 34.33 
GENERAL ELECTRIC 1201 D. Speaker 17.70 
UNIVERSITY 4401 Single Tweeter 12.00 
UNIVERSITY. 4402 Dual Tweeter 24.00 
UNIVERSITY 4405 Filter Network 6.00 
BELL 2122 Amplifier 41.50 
BOGEN PH -10 Amplifier 29.25 
G. E. Preamp, self powered 9.57 
WEBSTER 356 -27 Record Changer with 

GE Cartridges 39.75 
We will do all the necessary adaptation so 
that all you have to do is plug in and play 

after installation In your own cabinet. There is 
no charge for adaptation, except for extra wire, 
plugs, etc., which amounts to very little. When 
ordering please include sketch of layout and 
length of wire needed on each item. Allow one 
week for adaptation. 

TUBES 

All new and guaranteed, 
some boxed, some bulk, at 

tremendous savings -stock up now for 
that fall or winter business. 

1C5GT..S .49 6N6G...J1.26 14A7.... $.54 
1H6GT.. 1.10 6SF5.... .60 12B7.... .88 
155 .39 65117 .72 31 .88 
1T4 .43 6SJ7GT. .49 32L7GT. .99 
2A6 .59 6V6GT.. .72 35W4.... .45 
2A7. .88 6VTG... .49 38 .72 
2B7 .59 7A4 .72 39144.... .88 
2S /4S... .49 7C5 .72 46 .39 
5V4G.... .88 7117 .40 55 .69 
6A6 .88 7Q7 .72 80 .50 
6AE6G.. .72 12A6 .... .99 89 .49 
6B4G.... 1.06 12SA7GT .49 485 .49 
6137 .59 123F5... .60 954 .50 
6C5 .60 12SH7GT .72 95.5 .55 
6C6 .72 12SJ7GT .60 957 .55 
6C7 .59 12SK7GT .49 1619 .55 
6D6 .60 12SQ7GT .65 *VR53... .19 
6K 7GT .60 12 SR7... .72 

*Use to replace 12K7 or 12J7. 

Mixed quantities in lots of 100 10% discount 
from these prices. 

VARIABLE CONDENSERS 
as used in SCR -522 -brand new. 

$1.29 2 -gang, 220 MMF per section 

3 -gang, 220 MMF per section 1.59 

VARIABLE CONDENSER, 
1 -gang, capacity 14-600 MMF .59 

TERMS: All items F.O.B., Washington, C. C. All 
orders $30.00 or less, cosh with order. Above 

$30.00, 25 per cent with order, balance C.O.D. 

Foreign orders cash with orders, Plus exchange rate 

('UN RADIO 
938 F STREET. N. W. WASH 4. D C. 
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New Intercom Markets 
(Continued from page 45) 

specialized selectors, which as an in- 
tegral part of the master station per - 
mit the maximum leeway in changing 
the, performance of the _various units 
in the intercom system at any time 
after installation to give the user the 
exact performance he requires and to 
meet changing requirements. 

The buyer may be assured, there- 
fore, that whatever his initial 'system, 
it can be augmented or altered with- 
out scrapping or rebuilding equipment 
originally purchased. Consider the 
versatility of the new intercom : should 
the buyer desire, he may add six, 
twelve, twenty, thirty, or up to a total 
of forty stations to the same system, 
intermixed and each connected to as 
many master and staff stations as that 
master needs to contact. The selector 
takes care of all contingencies in the 
matter of increased requiren tints and 
provides up to forty- station capacity 
with only twelve selector buttons. 

This simplifies the selling of inter- 
coms because regardless of the sales- 
man's initial recommendation in the 
matter of equipment, the basic pur- 
chase is such that it remains the nu- 
cleus of any augmented system. 

As to specific recommendations, 
these fall into natural classifications. 
For example, the simplest home setup 
is the two -way system, consisting of 
a master and a substation. The ap- 
plication of this unit is endless. Mother 
can listen in on baby's room from the 
kitchen, or the occupant of an adjoin- 
ing apartment can "baby -sit" by re- 
mote control. Or the set may be in- 
stalled between front vestibule and 
kitchen; between kitchen and garage; 
bedroom and kitchen; rumpus room 
and living room; or any two -way com- 
bination required by the prospective 
purchaser. 

Building from this basic master -and- 
staff setup, we consider the problem of 
kitchen contact with both the front 
door and baby's room (master and 

two staff stations) ; or let's assume 
Mother takes time out from kitchen 
chores to watch the living room tele- 
vision set or visit with a friend; mean- 
time keeping an ear alerted for baby's 
cry and the front doorbell (two mas- 
ters and one staff). If she wishes also 
to remain in speaking contact with 
back door callers or with the garage, 
a simple addition to the system is re- 
quired. But the important thing to 
bear in mind is that any or all of these 
adjustments to individual require- 
ments can be made quickly and eco- 
nomically from the original system. 

In addition to tailoring the system 
to the buyer's exact needs, it affords 
him an opportunity to determine, while 
making use of the system, what 
changes, alterations or additions he 
wishes to make from time to time. 

Office installations are comparative- 
ly simple to set up and augment. Using 
the master and staff combination, any 
number of units may be accommodated 
in any way required. In large offices, 
paging stations can supplement indi- 
vidual units. Bearing in mind that all 
staff stations can originate calls or 
respond, all personnel in an office can 
be reached immediately, individually 
or en masse, on any occasion needed. 

In these installations, and more par- 
ticularly in industrial or plant setups, 
key executive personnel may be placed 
in individual contact with each other 
and on conference calls, while each 
executive can talk to his own depart- 
ment. The sales department, for ex- 
ample, may contact the shipping room 
staff station to check on an order. This 
can be set up so that a shipping clerk 
may reply from a considerable dis- 
tance from the unit -from atop a lad- 
der, on the shipping dock, or any other 
remote place, without dropping what- 
ever he's doing to proceed to a phone 
or unit. 

In short, master and staff stations, 
boosters and paging units intermixed, 
can solve any possible intercommuni- 
cations need, so that there is no con- 
ceivable obstacle which can stand in 
the way of a sale. 

TWENTY -SIXTH BOARD 0f DIRECTORS R. M. A, 1949 -50 
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International Short -Wave 
(Continued from page 101) 

1030; has English from 0600; Sunday 
has church services 0530 -0600; also 
heard on 4.780. (Cushen, N. Z.) 

MALTA -The Forces Broadcasting 
Service, Middle East, has been testing 
on a number of frequencies. At the 
time this was compiled it had settled 
down on 4.782 with a schedule of 2330- 
0130 and 0430 -1600; other frequencies 
used for tests include 7.220, 7.270, 
6.140, 11.784, 11.850. QRA is Forces 
Broadcasting Service, Middle East, % 
Flight Commander, Headquarters, 
M.E.L.F., Malta Garrison, Malta. 
When tested on 11.784 around 1400- 
1500 or later, was heard in Conn. by 
Boice. 

MALAYA -BFEBS, 11.88, Singa- 
pore, has BBC news relay 1100, leaves 
air 1130. (Dilg, Calif.) 

MANCHURIA - Dairen heard on 
12.420 rather weak; from 0730 takes 
relay from Peiping but does not take 
the English from Peiping 0830; also 
seems to relay Moscow at times; sign - 
off appears around 1000. Mukden heard 
on approximately 5.525, good signal; 
relays part of Peiping program but 
does . not take English 0830. (Dilg, 
Calif.) 

MEXICO -XEUW, 6.020, Vera Cruz, 
signs off 0100; announces sign -on for 
1900. (McPheeters, N. Y.) 

MONACO - Radio Monte Carlo, 
9.785, heard 0100 sign -on, weak to fair 
on West Coast. (Balbi, Calif.) This 
outlet is good now in East some days 
around 1630 -1700, but at times has bad 
QRM from the Soviet outlet on 9.78. 
(Bellington, N. Y.) Now has some Eng- 
lish programs; asks for reports; some 
CWQRM at times. (Boice, Conn.) 

MOZAMBIQUE -Lourenco Marques 
noted some time ago on approximately 
15.24 around 1600 when announced in 
Portuguese; left air 1620. (Schild, 
N. Y., Boice, Conn.) Is listed on 15.24 
as CR7BD. Heard by Brownless, Eng- 
land, opening on this channel 1700. 

In addition to its 0430 -0630 (mid- 
day) session, Beira also operates 1200- 
1530; good level in South Africa. 
(Ridgeway) Is listed 7.200. Ridgeway 
says Lourenco Marques has a new 
channel on 6.915 carrying Portuguese 
programs in parallel with other trans- 
mitters in (local) "evenings." I do not 
find this one listed. 

NEW CALEDONIA -Radio Noumea 
in verifying reception of its new 3.400 
outlet, stated this frequency is used for 
better reception in the interior of New 
Caledonia. (Cushen, N. Z.) Operates in 
parallel with the 6.000 channel around 
0200 -0500, although this is probably 
not complete schedule. 

NEW ZEALAND -Radio New Zea- 
land is now using a new channel of 
6.080; recently, when closing on 15.28 
around 0625, it was stated would be 
back 1300 on ZL7, 6.080 (however, call 
is officially listed ZL1 for this chan- 
nel), 6.080, and ZL4, 15.280. The 6.080 
channel provides excellent reception in 
December, 1949 

ACORN 
COMPAREZ 

Westinghouse, R.C.A. Multi -Range Meter 
for R.C.A. 

Voltohmist. 0- 
200 microam- 
peres 4 scales: 
ohms, milliamps, 
VDC and VAC. 2 
color scale-4"x 
4 %" sq. This 
meter is cali- 
brated, scaled 

and made specifically for R.C.A. 
VTVM. 
Brand New $8.79 

CRYSTALS 
COMPAREI FT -243. In ranges from 3mc 79C to 9mc ea. 7 
(Not all intermediate frequencies available) 

COMPARE! 

FP TYPE ELECTROLYTIC 

CONDENSERS 
Cap. Volt Ea. Per C 

5000 1.5 $0.49 $44.00 
2200 6 .49 44.00 
225 15 .49 44.00 
500 50 .59 53.00 
40 -20 150 -25 .49 44.00 
20 -20 150 -150 .53 48.00 
30 -30 150 -150 .57 51.00 
40 -20 150 -150 .59 53.00 
50 -30 150 -150 .61 55.00 
60 -20 150 -150 .62 56.00 
75 -75 150 -150 .69 62.0e 
80 -20 150 -150 .64 58.00 
80 -40 150 -151) .67 61.00 
20 -20 -20 150- 150 -25 .58 52.00 
30 -30 -20 150- 150 -25 .s5 85.00 
40 -20 -20 150- 150 -25 .63 57.00 
40 -40 -20 150 -150 -25 .69 62.00 
51) -20 -10 150- 150 -25 .67 60.00 
40 -40 -40 150 -150 -25 .73 66.00 
50 -50 -20 150 -151)-25 .75 67.0( 
50 -50 -40 150 -150 -25 .76 68.00 
40- 20 -21) 150 -150 -150 .67 60.00 
40 -30 -20 150 -150 -150 .69 62.00 
40 -30 -30 150 -150 -150 .73 66.00 
4)1 -40 -40 150- 150 -150 .77 69.09 

611 -40 -20 150 -150 -150 .77 69.011 
80 -20 -40 150 -150 -150 .81 71.00 
30 450 .49 44.00 
40 450 .53 48.00 
80 450 .57 51.00 
00 450 .61 55.00 
20 -25 450 -25 .51 46.00 
40 -20 450 -25 .55 49.00 
81) -50 450 -50 .65 58.00 
15 -15 450 -450 .57 51.00 
16 -16 450 -450 .61 55.00 
30 -30 450 -450 .69 62.00 
40 -40 450 -450 .79 71.00 
8 -8 -25 450- 450 -25 .55 49.00 
10 -10 -20 450 -450 -25 .59 53.00 
20 -10 -50 450 -450 -25 .61 55.00 
15 -15 -20 450- 450 -25 .61 55.00 
15 -15 -40 450 -450 -25 .65 58.00 
20 -20 -20 450- 450 -50 .71 64.0 
30 -30 -20 450- 450 -25 .75 67.00 
40 -40 -20 450- 450 -25 .83 75.00 
40 -40 -40 450- 450 -25 .87 78.00 
40 -20 -25 450- 450 -50 .77 69.00 
20 -20 -60 450 -450 -350 .81 73.00 
16 -16 -16 450- 450 -450 .79 71.00 
20 -10 -10 450 -450 -950 .77 69.00 
20 -20 -20 450- 450 -450 .89 80.00 
40 -10 -10 450 -450 -450 .89 80.00 
20- 10 -5 -50 450 -450- 450 -25 .71 64.00 
30- 30 -20 -20 450 -450- 450 -25 .94 84.00 
20- 20 -20 -20 450 -450 -450 -450 1.29 116.00 
16 470 .44 39.00 

SMASHES 
P- R- I -C -E -S 

COMPARE! 

TUNING CONDENSERS 
3 Gang Push Button -420 MMFD per sec. 2 $.98 inch shaft, with trimmers, 4 for $3.50 ea. V v 
3 Gang 530 MMFD with 3 inch drum. 4 for 89 $3.00 ea, v7 
4 Gang FM Tuning Condenser, 3 -30 MMFD per 

sec. Ceramic insulation. 1 inch shaft. 3 for 
1 

ZA 
$3.25 ea. 

3 Gang FM, 5 -40 MMFD. 3 for $2.75 ea. 99 
COMPARE! 

Standard Brand 
Resistors 

All Sises In Stock -.5 ohms 
to 30 megohms 

Ea. Per C Per M 

Irk! W .03 $2.50 $15.00 
1 W .04 3.00 22.50 
2 W .07 5.50 35.00 

(Min. order -50 resistors) 

Aeroglass Wire -All 
Tracers 

Size Per C Ft. Per M Ft. 
g8 $5.00 545.00 210 4.50 39.00 

# 12 4.00 35.00 
ÿ 14 3.50 27.50 
}r 16 2.75 19.50 

18 2.25 14.75 
_ 20 1.50 8.75 

1.00 6.75 

COMPARE! 

TERRIFIC 
BUYS IN 

SPEAKERS 

5" Magnavox. PM, Alnico III Magnet, $ 1.89 
8 ohm v.c v 

12" Magnavox. Alnico V Magnet, 8 ohm 
v.c. 10 watt output. Excellent fre- 49 5. quency range 7 7 

12" Magnavox. 3 lb., Alnico III Magnet, 
35 watt output. 8 ohm v.c. Excellent 12.95 frequency range 

12" Jensen. Coaxial Speaker. JRP40 
High fidelity tweeter woofer. Built -in 
network. Frequency range 60- 12,000 
CPS. 6 -8 ohms v.c., 12 watts output 

15" Magnavox. Alnico V Mag.. 15W. out- 
put. 25W. output. 8 ohm v.c. Excellent 
fidelity and frenuency range 

16.50 

15.95 
COMPARE! 

RG-59U COAXIAL CABLE 
Pre -cut lengths, approx. 50 feet 
to 200 feet. 73 ohms nominal 
impedance. 

Order your requirements. 
We will fill in nearest lengths. 

3' /zc per foot 
CONNECTORS FOR RG -59U 

PL -259 with adapter. 
83 -168 . 49c each 

SO -239 socket for 
chassis 39c each 

COMPARE! 

FM IF 
TRANSFORMER 

10.7 meg. .. 59c 
Radio detector 

to match 69c 
TV IF 

TRANSFORMER 
21.9 meg. IF 

sound 89c 
21.9 discrimina- 

tor .sound 99c 

CONICAL 
Single Stack 
Double Stack 

ANTENNAS 
$ 6.95 

14.49 
(Including quarter -wave feed. 

era.) Will match 300 ohm, 150 
ohm, 72 ohm lead -in. 

These antennas cover high and low frequency - 
especially efficient in fringe areas. 

PHONE. WOR 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -12, New York 7, N. Y. 

TERMS: 20% cash with order. Balance C.O.D. 
All prices F.O.B. our warehouse In New York 
City. No orders under $2.50. 

TELEVISION ELECTRONICS 
Learn Radio the Northwestern Way 

BASIC RADIO 
RADIO SERVICE 
COMMUNICATIONS 
INDUSTRIAL ELECTRONICS 
TELEVISION 

Highly Trained Instructors Modern Equip- 
ment Spacious Building and Grounds 

G.I. and Rehab. Approved 
NORTHWESTERN VOCATIONAL INST. 

745 Grand Ave. 

ST. PAUL 5 

MINN. 

GREYLOCK 
RADIO TUBE BARGAINS! 

GT. Glass and Miniature Types 
IRS 6476 125A7 
155 6BA6 1251(7 

IJ ̂
C 

1T4 6557 12507 J 
3Q4 65J7GT 12507 
354 65K7GT 25Z6GT 
3V4 8SQ7GT ..SL6GT Per 100 

Also available In smaller quantities at 39c each. 

l\IJ 

SPEAKER SPECIALS! 
3", 4", or 5" PM. less output, Alnico 
5, each 9 7 c 
In cartons of 30, each 

8 6" x 9" Oval PM, Alnico 5, 3.16 of 
magnet, each $2.59 
In cartons of 24, each $2.39 
TERMS: Net C.O.D., F.O B. NYC. 

MINIMUM ORDER $10.00. 
Write for Terrific CR Tube Prices and 

Bargain Catalog N -12 
Greylock Electronics Supply Co. 

30 Church Street New York 7, N. Y. 
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TELEVISION 
SCOPE 
SUPERIORITY 
AT A GLANCE! 
The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 
gain of 20 ai 5000 kc. 

AR-3 

Check this necessary feature before you buy 
any scope for TV use. 

The R.S.E., AR -3 Scope has been built by Ross 

Armstrong to our rigid specifications. Its a 

complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is 8" high x 5" wide x l4" long, 
attractively finished in "hammered" opal escent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
65J7- 6X5 -5Y3 -884. Instructions included. 
Complete specifications upon PRICE 
request. Satisfaction or your 
money back. 

AVAILABLE TO JOBBERS 
F. O. B. 

IN QUANTITY DETROIT 

$4995 

INTERCOM & RADIO 
AT A 
PRICE 
THAT 
CAN'T 

BE BEAT 

6 tube superbe` -3 tube 

intercom permits commu- 

nication between radio - 

master and up to 4 sub- 

stations. 

Original cost $64.50 

WHILE THEY LAST 

$2095 
V. ith I sub -station and 

50 feet of cable 
Extra Sub- stations 

$3.95 each 

PUSHBACK 

WIRE 
25% BELOW MILL COST! 

1st class, Essex or Lenz, ALL SOLID tinned copper, 
double cotton serve, waxed finish. 

SIZE COLORS 
100 

feet 
1000 
feet 

Production 
Reel 

22 
20 
10 

BLACK -BROWN 
RED -WHITE -BLUE 

RPOWN 

.39 

.49 

.69 

3.79 
4.49 
5.98 

3.65M 
3.95M 

Demand This 
Seal of Quality 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% deposit 
with order required for all C.O.D. ship- 
ments. Be sure to include sufficient post- 
age- excess will be refunded. Orders 
received without postage will be shipped 
express collect. All prices F.O.B. Detroit. 

Quantity and Export 
Orders Solicited 

1 1 1 1 
KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SELDEN AVE. DETROIT 1, MICH. 

138 

Australia around 0500 -0630. (Hutchins, 
Radio Australia) Balbi, Calif., says 
ZL3 is no longer using 11.81, and that 
ZIA, 15.28, is used alone to 0200; ZL3 
on 11.78 signs on 0200 and runs to 0430; 
ZL1, 6.080, has been heard by Balbi at 
0435 (probably signs on 0430), and with 
BBC news 0600; ZL4 was in parallel 
with the 6.080 outlet when heard by 
Balbi. 

William Yates, Director of the 
Short -Wave Division, informs me: "At 
the present time we are not proposing 
to extend our Short -Wave Service, and 
as we haven't an aerial array beamed 
to North America, I am afraid there 
is little chance of us starting a Service 
for that part of the world for some 
time to come. We have increased our 
program, `Calling Australia and the 
Islands,' by half an hour, so that it 
now covers the period 0200 -0430; in 
addition, we broadcast a program of 
the Wellington stations of the New 
Zealand Broadcasting Service from 
1300 to 0155 and from 0430 to 0620 each 
day." 

NICARAGUA -YNDG, 7.660, Leon, 
"Radio Colonial," now identifies fre- 
quently in English; logged 2130 -2200 
sign -off (Sunday sign -off is believed 
2100) ; announced in Spanish a plan to 
increase power from present 330 watts 
to 1kw., in near future; also stated 
that around the first of 1950 expected 
to change frequency to about 5.925. 
YNEQ, 6.950, Managua, "La Voz de la 
Victoria," noted 2230 to sign -off 2300. 
YNAT, 6.760, Managua, "Radio Paz," 
heard 2200 -2300 sign -off; announces 
sign -on as 1000. YNOW, 6.850, Mana- 
gua, "La Voz de la America Central," 
heard 2145 -2200 sign -off. (McPheeters, 
N. Y.) 

NORTHERN RHODESIA - ZQP, 
Lusaka, has weak signal on 3.914, is 
parallel on 7.20 which has strong 
signal; opens 1000 and relays BBC 
news 1100. (Ridgeway, South Africa) 

NORWAY -In connection with the 
Students' Festival in Trondheim, a 
transmitter was to be on the air from 
October 1 to December 3. From Oc- 
tober 1 to November 12 the broadcasts 
were scheduled 1700 -1730 on Saturday 
and Sunday only, but from November 
12 through December 3, the schedule 
was to be daily at 1700 -1730; fre- 
quencies to be used were 6.185, 7.240. 
Power is approximately 600 watts and 
antenna effect approximately 400 
watts. Signature tune was to be "Stars 
and Stripes." The station issues an at- 
tractive QSL card from Ukesenderen, 
Trondheim, Norway. Halvorsen, Nor- 
way, who reported the item to me, was 
trying to arrange for English as well 
as Norwegian announcements. 

Radio Norway now broadcasts its 
Letterbox Program each Saturday in 
all transmissions; is in Norwegian and 
English. Current Oslo schedules for 
overseas are 2000 -2100, LKV, 15.17, 
LKQ, 11.735, LLH, 9.645, to North 
American waters and North Atlantic; 
0600 -0700, LLP, 21.670, LLN, 17.825, 
LKV, 15.170, LKQ, 11.735, LLG, 9.610, 
to Far East; 0800 -0900, LLP, 21.670, 
LLN, 17.825, LKV, 15.17, LKQ, 11.735, 

BURGESS VIBRO- SPRAYER 

vv 

Just plug -in and spray! No com- 
pressor or other extra equipment 
needed. Sprayer applies enamel, 
lacquer. varnish, shellac. Sprays 
light oils, liquid wax. insecticides. 
An absolute "must" around any 
service shop. ham shack, home. 
At this low price you can't afford 
to be without one! Only $12.95 ea. 

BEAUTIFUL, 31/2" G -E METERS 
Round phenolic cases, brand -new, packed 
in original boxes. Here is real value! 
0 -15V. AC. Check those 

filaments $2.95 ea. 
0 -5011 ma. Ideal for xmtrs $2.95 ea. 
100 -I1 -100 ma. Galvanometer 

for bridges $2.95 ea. 

RUGGED ROTATORS for Small Beams 
4 r.p.m. geared -down rotator. Has 
built -in reversing switch and co - 
troI relay. Operates on 24V, DC. 
(easily 

s 
replied by simple copner- 

oxide rectifier). Smooth and quiet 
in operation -powerful. Totally en- 
closed. t/2" shaft. 
A buy at. $4.95 ea. 

1 r.p.m. extremely powerful rotator. 
Reversing cans and switch. All leads 
brought to terminal board permitting 
great flexibility of connections. 28V. 
DC. 'h" spline shaft. Totally en- 
closed. 
Priced very low at only. ..$5.95 ea. 

P -T -T HIGH -QUALITY CARBON MIKE 
Molded phenolic case -p -t -t button -cord 
spring -hi- quality W -E. Fl button. A 
mobile necessity at- 
W-E, Fl unit only $1.50 
American carbon button 490 
Kellogg carbon button 49c 

HS -16 phones. Use on most modern rcvrs. .51 39 ea. 
Sigma 8000 ohm relay -sealed $1.95 ea. 
Sigma 2000 ohm relay $1.95 ea. 
815 twin- tetrodes $1.95 ea. 

MARKET RADIO STORES 
Two stores to serve you. 

MARKET RADIO SUPPLY CO. 
1240 Market St.. San Francisco, Calif. 

Phone MArket l -2115 
MARKET RADIO STORES, INC. 

1918 16th St.. Sacramento. Calif. 
Phone Gilbert 3 -2913 

SNAP! 
YOUR ANTENNA IS 

ASSEMBLED 
THE OAK RIDGE 6 

FM and TV ANTENNAS 

FEATURING THE AMAZING 

SNAP -LOCK` 
"Pat. Pending 

Revolutionary four -second assembly. 
Just snap it out and its fully assembled. 
Extremely rugged -! 2 inch aluminum 
elements. 
Completely pre -assembled - No loose 

hardware. 
We manufacture a full line of quality 
FM and TV antennas, including Hi -la's, 
Conicals, In- lines, Vee's, Stocked Arrays. 
Ask your local jobber for a demonstra- 
tion. Inquiries invited. 

OAK RIDGE ANTENNAS 
239 East 127th Street, New York 35, N. Y. 
Manufacturing Division of Video Television, Inc. 
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Our 27th Year QUALITY -PRICE 
DEPENDABILITY 

:1 

w 

GRID DIP METER 
LYSCO "DIPMASTER" 

3 Mc to 150 Mc frequency range; tali- [ 
brated dial. Ideal for Signal generator, 
3.4 to 300 Mc range phone monitor, F.S. 
meter, or absorption wavemeter. Com- 
plete power supply and 

$32.83 tubes. Really a good buy at L O 
CONVERTER MODEL 210 

Mobile or Fixed. RF Gain control. Simple inst 
fion. Size 2" x 6" x 5 ". 

27 to 30 Mc -10 meters _.._ ........$2 
3 tubes for converter 

Noise Limiter -Model NXL- adjustable titres 
:3 control. Power 6.3V -150 Ma. 100V. 

6Ma D C..._.__ $4.41 6AL5 tube ......._. $ 

464 

RAPID ELECTRIC 
SELENIUM RECTIFIER MODEL 507 

SPECIFICATION 
AC Input- 110/120V. AC 60 cycle 
single phase. 
DC Output -5 Amperes 0-7 Volts 
Duty- Continuous 

FEATURES. 
Accurately calibrated voltmeter - Output current 
and voltage tapered control affecting smooth 

alla- : f.f$ variation from zero to maximum - Full wave rec- 
tification with capacitor filtering for extra smooth 

4.99 (low ripple) DC power. 
349 SUGGESTED APPLICATIONS: 
hold :; ;`, Battery atter charging-(from 2 volt to 6 volt cells) at 
1.11 'i :f$¡ 

any current up to 5 Amps. - Battery eliminator - 
.20 .19x7 

3AG Cartridge Type fuse holder ....._.$ 

1 
Shielded phone plugs 2 8 3 way.... _ ............. 
1 /a wait 2 contact bayonet base peons............_ 
3BPI C.R. Tube 
3C24 Triodes Each $.39 10 for 

gi RG /59U Coaxial cable 
2 conductor RC Cable 

:.'I 300 ohm lead .............. 
¿{ 829 and 832 sockets 

1/4 to 1/4 shaft coupling. 
i :; S.P.S.T. 3 Amp. toggle switch _ ............. 

S.P.D.T. 3s Amp. toggle switch ........... 
.; Large insulated Banana plugs .............. 

6 Gan 3 { 9 pos. ceramic switch ................. 
Jumbo plugs and jacks .... ............................set 
4 watt wire wound pot. 25,000 ohms ...... 
RS57 Sockets _._..._ ..... ... 

substitute for dry or wet cells - Operate and 
control speed of model locomotive - DC power 
for hobby plating kits - Portable DC supply for 
Analytic Chemist to do "on the Spot" analyzing- 

rr 

Syy 

1.45 f' vy Idea for Physic and Chemistry 
3.50 k 7 tiV teachers and School Laboratories. .$ i Q_0O 

n+ 

2.45 
PLATE TRANSFORMERS per 100 ft...... 6.75 cti.c,; 

per ft...... .02 ' :'i'{ For Small Transmitters. DC Voltage Ratings are Approx. Values 
>` : Obtained al Output of o 2 section Choke input Filter. Using 1 95 :`::: I pu g,y 

TYPO Sec. Rrnc DC Sec. Price .21, No. Volts Volts MA, H. W. D. Each 
- P 57 660 -660f 500 250 446 3N 4,/e 5 6.76 7$' .09 frf 550 -550 400 

.69 . P 58 1080 -1080 1000 125 446 31-sí S L23 :Ç 

.12 't:,+i <' 
P 59 9ÓÓ -900 750 25 4% 3 t .37 ;; :;: fl 5 /e 7.94 .< 

08: ̂ 'x:: 800- 800 600 

08 >:+ 67 1450 -1450 1200 300 53/4 61/e 4 19.84 

per 100 ft...... 

M RS8 Sockets ....... 

.39 . Mercury Vapor Rectifier Tubes Pri. is for 115 V. 60 cy. 

.12:..: Sec. DC Dimensions 

ililii 2x2/879 .49 : ::s' :,} _._....... .... ... _ 60 300 : : 2100 -2100 1750 24 :: ; 100 Ft. coil 14 enamel............... .. .83 .'k: ' f :..`.. 1800-1800 1500 
; ;' 100 Ft. 

coil 
enamel.. .. .. .... 1.25 <;.wß For dual operation with simultaneous use of both sec !' ''j 100 Ft. coil X10 enamel........._ ........ ............._................ 1.75 :; r7; ratings. -f Has 40 -volt bias tap. 

110 volt Pilot Assembly ....- :,z- ,,c.,.;a;+.- - - - -yxti i: 110 volt -$6 6 watt bulbs ......... ............... .18 ii: ' 7 SUPERIOR POWERSTATS :it::' 

Smooth, efficient voltage control. 0 to 135V. t" 
output from 11SV. AC line. w 

Type 20 (illustrated 3 amps..._. _.. $12.50 .< 

116 for table mtg 7.5 amps__ 23.00 .. 
116U for panel mtg 7.5 amps.. 18.00 577 

1126 15 amps.... _._._......._._..._........_... 46.00 
1156 45 amps ................ .........................118.00 :; 

Also available for 230 volt input. Write ;Sa 

for descriptive literature. 

...FILAMENT TRANSFORMERS..'. 

1175 -1175 1000 
53/4 6, /8 41/4 

Shure Crystal desk mike.._._..._ ........ ............................... 5.00 +:.: 
100 Mmfd. split stator receiving condenser.. 3.82 :; ;.. 

?: National ACN Dial._...........__ ............. ........._....._............... 3.23 

RAYTHEON VOLTAGE STABILIZERS 
Positive Stabilisation 41/2% % p 

Input 95-130 volts, 60 cycles single phase; eu 
`', put 11S volts stabilised to ;.--1/2/e. Output 6.0 t 7.5 volts stabilized 21/2. 

Output Net 
Catalog Cap. wet. Net 

No. Watts lbs. Price 
VR -6110 15 4 515.00 
VR -6101 30 S $17.00 
VR -6111 30 S $17.00 
VR -6112 60 5 $24.00 
VR -6113 120 14 $31.00 
VR -6114 250 25 $48.00 
VR -6115 500 45 $75.00 
VR -6116 1000 92 5125.00 

)? 
CONDENSERS 

1.78 Mfd. 200VAC o, '__.. ..._ ..........................$ .2 
1 Mfd. 600VDC of 
2 Mfd. 600VDC of 

7.5 Mid. 330VAC of 
2 Mfd. 1000VDC of 

.05 Mfd. 2500VDC of 
1 Mfd. 5000VDC of 

2,1 Mfd. 7000VDC of 
10 Mfd. 1000VDC of 

.25 Mfd. 6000VDC of 

.02 Mfd 8000VQC ci 
.5 Mid. 7500VDC of 

SELSYN MOTOR.;:: 
113 V.A.C. 40 cycle 0C78241. 
Con be used le Lure small an- R: ;+ teen or as indi Sisa 
31/2" a Sfe" e 
Price per pair pó75 .. ...... 

7y TRANSFORMER 115 Volts, 60 CYCLES- ~f 
435 -0 -435 @ 250 Ma-80V @ Bias Tap 5V ti 
@ 3A, 2.5V @ 3A, 6.3V @ 1.5A, 2.5V t7 

39 
.69 
.59 
.95 t:7;#;:7' 

2.95 ::'.''':'' 

Type 940 2.5VCT 10 Amps. 7500V Ins:..._._._.... $2.79 
Type 040 5. VCT @ 3 Amps. 2500V Ins .. $2.06 : 
Type 941 5 VCT : 6 Amps. 2500V Ins .................. $35 
Type 943 5 VCT, g 20 Amps. 2500V Ins ...._.......... $5.29 

2- t. 
Type 946 6.3VCT g 3 Amps. 2500V Ins ...... -.._......$1.91 
Type 947 6.3VCT fin` 6 Amps. 2500V Inn.....__...... $2.79 ' 
Type 948 6.3VCT a 10 Amps. 2500V Ins ...................53.67 :4 
Type 960 7.5VCT @ 4 Amps. 2500V Ins .................$2.35 
Type 143 7.5VCT F. 8 Amps. 2500V Ins ...............$4.12 
Type 146 10 VCT-6. 10 Amps. 3000V Ins ..._._$4.99 {j 
Type 961 Dual 6.3VCT tír 3 Amps 2500V Ins __ $3.38 
Type 041 SVCT @ 3 Amps. 2500V Ins $3.38 ti7 

6.3VCT L 3.6 Amps. 4:4 
ç^...ca. \i 

2.00 ' : : ?'; 
1.95 
1.69 

.98 : <7 
4.957:rj 

LLG, 9.610, to Indian Ocean; 1400-1500, 
LLP, 21.670, LLN, 17.825, LKV, 15.170, 
LLG, 9.610, to African waters and 
South Atlantic; 1800 -1900, LKV, 15.17, 
LKQ, 11.735, LLH, 9.645, to South 
America. Powers are listed LKV, 
100kw.; LLP, 5kw., and others, 10kw. 
(Halvorsen, Norway) 

OUTER MONGOLIA -Ulan- Bator, 
heard on approximately 8.40 around 
0930. (Balbi, Calif.) Listed 8.254. Dilg, 
Calif., believes schedule to be 0400- 
1000, and says is in dual with 5.265. 

PAKISTAN - Radio Pakistan, 
11.885, Karachi, still heard in East 
with news 0700 and 2100. Some days 
the 0700 news is readable over the 
Dacca relay station on 15.335. The 1015 
news period is heard in California. 

PANAMA - HOLC, 6.060, Panama 
City, "Radio Balboa," heard 2100 -2200; 
announces QRA as No. 128 Avenida A, 
Panama City. Received verification 
recently for report sent in December 
1948, from HP5H, 6.122; QRA given 
Apartado Postal 1045, Panama City; 
no power given; card shows modern- 
istic facade of studio building with 
callsign. (McPheeters, N. Y.) 

PARAGUAY- ZPA -5, 11.948, Encar- 
nacion, noted 2000 -2100 sign -off. (Sut- 
ton, Ohio) 

PHILIPPINES -DZH6, 6.030, Man- 
ila, has been heard in Texas in Eng- 
lish to 0630; had religious service; then 
went into foreign language, back to 
religious -type music 0645; identified 
0700. (Stark) This station carries pro- 
grams similar to those from "The 
Voice of the Andes," HCJB, Quito, 
Ecuador; full schedule is 0500 -0900 
(and 2100 -2300 on Sunday) ; has news 
when opens 0500 after "O, Hail the 
Power of Jesus' Name." (Cushen, 
N. Z.) Should be operating in other 
bands also by this time. 

DZH3, 9.50, heard 0415 with spon- 
sored program of music and news; 
DZH4, 6.00, heard 0515 with news 
round -up, weather reports, music; 
DZH6, 6.030, noted 0500 with news and 
music, good signal. (Sanderson, Aus- 
tralia) 

POLAND -Radio Polskie, Warsaw, 
informs me it is planning a new 100kw, 
s.w. station for 1950 which will beam 
programs to the U. S. The recently - 
opened 200kw. station in Warsaw is 
operating l.w. in the 1340 meter band. 

PORTUGAL- CS2MK, 11.027, Lis- 
bon, heard 1715 -1730. (McPheeters, 
N. Y.) May have been special broad- 
cast. 

PORTUGUESE INDIA -Radio Goa 
has replaced its 7.230 channel with 
9.610; schedule is normally 0730 -1030; 
closes down with Portuguese National 
Anthem. (Sampat, India) 

ROUMANIA - Bucharest, 9.252, 
heard well in Newfoundland 1430 -1545. 
(Peddle) At last report English news 
was 1500. Sink, New York, reports this 
one around 0100 in foreign language, 
woman announcer. 

SOUTH AFRICA - Johannesburg, 
4.895, noted 1545 with news and music, 
good level in Australia. (Sanderson) 

SOUTHERN RHODESIA -The of- 
fice of the Chief Engineer, Posts and 

December, 1949 

CHOKES 
SMOOTHING SWINGING PRICE EACH 
TYPE Hy TYPE Hy 
C -80 
C -81 
C -82 
C -83 

MA Price 
10 C 87 4 -16 150 53.09 
10 C -88 4 -16 200 53.82 
10 C -89 4 -16 250 55.29 
8 C -90 3 -14 300 $5.59 

All above 3000 Volts Insulation 
no a ed 20 wl h or.er, .a ance prices 

F. O. B. our warehouse New York. No order under $2.00 
We ship to any part of the globe. 

LEEDS RADIO CO. 
75 Vesey Street Dept. RN IZ 
COrtlandt 7 -2612 New York City 7 

WHAT'S YOUR 
TAPE RECORDER PROBLEM? 

The specialized recorder you 

want is in this new FREE cata- 
log. 16 big pages describing 2- 

speed recorders, 24 hour recorders, 

and other types, plus latest ac- 

cessories. Low factory prices. Write 
today for your FREE copy. 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadway New York 13, N. Y. 

EASY TO LEARN CODE 
It to easy to learn or Increase epee.. 
with an lnetructogruph Cede Teacher 
Affords the quickest and meet prac- 
gginnerseor advanced students. Ava /Ìe- 
bletytapes from beginner's alphabet 
to 
Speed range 

messages t0 WPM. 
subjects. ws 

ready -no QRM. 

ENDORSED BY THOUSANDS! 

The lnstruetograph Code Teacher lit - rally takes the place of an operator- 
instructor a n d enables anyone to earn and master code without fur- ther assistance. Thousands f successful opera- acquired the code" with the Inetructograph 
Write today tor convenient rental and purcnaue, . lanstl 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 

WESTINGHOUSE KUPROX RECTIFIER 
64 amps -28 Volts, Reg. $11.00 ea., SPECIAL $1.95 
25c TUBE SALE- jí53- 2A7.55- 27 -01A- 

85 -31 . 6 for $1.00 
12 BRAND-NEW 1O" PROMO RECORDS -Ast. 

Jazz -Pop -Hillbilly- Polkas . $1.79 
WOOD MIDGET CAB. 81/20x57/gx41/4" 69c 

POWER PACK KIT 
COMPLETE COMPONENT PARTS for Heavy Duty Power 
Pack. Made from Signal Corps Brand New Parts - 
Delivers approx. 350 volts-150 mils. 1 Plate Trans.. 
1 Filament Trans.. 2 Chokes and Schematic Diagram. 
U. S. Gov't cost over $60. Shipping wt. 30 lbs. 
SPECIAL PRICE $3.00 
JONES 20 TERMINAL BARRIER TYPE STRIP ....25e 

TRANSMITTING FILTER CHOKES 
63 Henries, .018 Amp.. 930 Ohms 750 

Signal Corps Phones -2 M. Ohms (8 M. Ohms 

2 Ft. Ext. Cord (and Plug). 400 

OIL FILLED FILTER CONDENSERS 
1.-MFD-2000 volts 75e ea. 
1.-MFD-1000 working volts 6/99e; 12/$1.75 

FAMOUS BRAND RECORD CUTTING HEAD 
Size 13/a 27/ 

B 
vol. ready to lit cutting arm or 

bracket. SPECIAL $2.95 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...25c 40.40 -20 MFD. 
40 -40 MFD. 150 V...320 150 V 33e 
30 -30 MFD. 150 V...30e 
21/2 M.H. R.F. CHOKE COIL-27c ea. 5 for $1.00 
3 BAND OVAL DIAL-71/2" L x 51/2" H 60c 
100 RESISTOR ASST. 1/2-1/2-1 WATT.. . 950 

Low -Loss Short Wave 
Variable Condensers 

1/2" Shaft Typo 
5 Plate -20 MMFD 20c 

14 Plate -55 -60 MMFD 270 
Lock Type Air Trimmer 

Variable Condensera 
3 Plate -12.15 MMFD 10e 
5 Plate -20 MMFD 11e 
8 Plate-30 -35 MMFD 13c 

10 Plate -40 MMFD 14e 
14 Plate -56 MMFD 200 
20 Plate -80 -100 MMFD 25e 
27 Plate- 100.110 MMFD. - - 350 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 
.000365 Con. 65e 
D.P.D.T. SLIDE TOGGLE 
SWITCH ....230 
2 piece 5 -pole 
Male and Female 
Separable plug. 
Both with Flex. 
Cord. 1.00 
35e per er pr, 

4 PR. WAFER SOCKETS -$1.49 per C. each 30 
PHILCO 4 MF-300 V -11/2 CAN CONDENSER -10c ea. 
5.6 PRONG WOOER SOCKETS 52.50 per C 
100 ASST. SOCKETS- 4.5- 6- 7........ $3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER....150 
30 HY- FILTER CHOKE SHIELDED .49e 
UNSHIELDED 390 
10 WIRE WOUND RES. KIT -5.50 W. ASST 49e 
2,000 ohm Wire Wound Rheostats.. 

. 

...5.1 per doz. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS 85e per doz. 
RCA 6 OHM POWER RHEOSTATS 39e 
PHILCO AUTO SUPPRESSORS -$5.00 r C.. .7o ea. 
GEN. ELEC., WESTINGHOUSE. etc.. 60 CYCLE WATT 

HOUR METERS. slightly used, perfect condition. 
same as used in your home. 110 -125 volts. 
5 Ampere $2.95 IO Amps $3.95 

Grind your own crystals -Pure Brazilian Quarta, all 
sizes and thicknesses -1/2 Ib. package 51.00 

340-degree dial with 10 push button attachment - 
1/4^ haft -ideal for Xmitters -Sig. Gen. or Osc.390 

RCA Band Switches - 
3 gang. 3 pos. 3 band.30e 6 gang. 5 pos. 4 -5 band.400 
I. C. A. 30 MH RF choke 25e 
Tr 

triplets -100 rasst. pieces 
ilolantite- singles, $2.25 

5'-450 ohm AC -DC dynamic.$1.35 Phileo rotary tap 
5 " -5M OHM RCA SPEAKER. 1.00 tone control -250 
ATTENTION: Prospectors, Explorers for H iddenTreasu res! 
Construct a U.S. Army Type of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat- 
teries) 
wiring diagram. 

Type headphone cord. and jack. Army 19 
TUBES- 0Z4 -79e; It 15, sanie as 1f 224 20e 
6 ASST. WET ELECTROLYTIC CONDENSERS 59e 
RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON- 
TAINS BYPASS A FILTER CONDENSERS. SHORT 
WAVE TUNING UNITS, POWER AND AUDIO TRANS - 
FORMERS. ,SOCKETS. RESISTORS, CHASSIS HARD- 
WARE, OVER 20 LBS. OF VALUABLE PARTS. $4.95 
DRILLED CHASSIS FOR 5 -6 tubes 7 "410 "x1s /a" 

-290; 5 "x10 "x11/2" 25c 
RCA ADJUSTABLE CODE INTERFERENCE WAVE 

TRAP 456.475 R.C. 250 

NATIIONALC5.1 -5-450 VOLTOCAN FILTER CON - -18e 
DENSER . 39e 

EBY ESPH NOt RECORD A 
CONTROL-60 OHMS SSc 

10 "-3 comp.-15c; 4 comp.-20e; 12 comp.-49c 
12 "-3 comp --aso; 4 comp. -200; 12 comp.-69c 

WESTERN ELEC. TRANSMITTING STEP-DOWN 
TRANSFORMER -AC. 190, 210, 230, 250 V. W.E. 
20 AMP RETARD CHOKE TU MATCH. WI. 1_5 
ea. Freight Shipments Only. SPECIAL.. 65.00 ea 

75 MFD., 25 V. Tubular Cond 15 for $1.00 
Line Noise Elim. R.F. Choke, if 14 Wire 10c 
7 Wire Shielded Cable, 24" with Octal 

Plug $1.00 per doz. 
4 Wire shielded Cable. 6 Ft. with Plug...7 for $1.00 
Upright Elec. Cond. Clamps, 1%" D10m..25 for $1.00 
RCA 2 -Way Intercommunication Set $16.50 
6 Pr. Amphenol Sockets. $4.00 per C 

G.E. Power Trans., I1/2 V., 5V., High V 50e 
Majestic 6 V. Auto Vibrator. 50c 
Tube Ring Holders 70 ea.; 15 for $1.00 
10 MFD., 300 V. Conti $1.00 per doz. 
Transmitting Filter Cond. Asst., W -E., Parvolt, 

RCA, G.E., Etc. Cap. 1 MFD -31 /2 MFD.6 for $1.00 
2 -Gang S.W. Variable, 50 MMFD per Sec., Dou- 

ble Spaced 10 -20 Meters with Tank Coil - 
1/2" Shaft 39c 

Same with National Isolantite Grid Can 49e 

MINIMUM ORDER $2.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. DE 

324 Plane Street NEWARK 1, N. J. 
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Telegraphs, Salisbury, states that no 
high frequency transmissions are as 
yet in operation on a permanent basis; 
however, as soon as test transmissions 
have been completed, broadcasts are 
to be radiated on either of these chan- 
nels -3.320 or 4.890 local nights, and 
6.120 or 7.290 local days; the trans- 
mitter is a STC type C.M. -5, 15kw., 
twin -channel, tropical frequency 
broadcast transmitter, using omnidi- 
rectional antennas. (Ridgeway, South 
Africa) Call listed ZEAF for 3.320, and 
listed ZEAH for 4.890; I do not find 
others listed. 

SPAIN AND POSSESSIONS - 
"SEU," 7.173 (measured), Madrid, 
noted 1720, fair signal, announcements 
in Spanish. (Ferguson, N. C.) 

Ken Dobeson, London, British repre- 
sentative of Radio Nacional, Madrid, 
airmails these Winter Time schedules 
and other current data on Spanish 
broadcasting: 

Radio Nacional, 9.368, 40kw., Madrid, 
Italian 1230; Roumanian 1245; Portu- 
guese 1300; Russian (jammed) 1320; 
French 1400; Polish 1430; Hungarian 
1500; English now 1515; Spanish 1545; 
German 1630; Arabic 1645; closes 1715; 
English for North America 1800 -1830, 
beamed, reports welcomed; Spanish to 
South America 1845 -2200; Spanish to 
Philippines 1715 -1750; Spanish for Eu- 
rope (relay of m.w. program on 
1022kc., 120kw.) 0700 -1100. Radio Na- 
tional, 15.635, 40kw., Madrid, Spanish 
to South America 1145 -1220. The four 
projected 100kw. transmitters will not 
be completed until next year (1950). 
Radio Nacional de Espana en Malaga 
is now off the air on s.w.; is now using 
a new m.w. 8kw. transmitter; Malaga 
was on 7.025. Radio Nacional de Es- 
pana en Cuenca is now using only m.w. 
(old s.w. channel was 7.100). Radio 
Falange de Alicante, 7.940, 0700 -0930, 
1400 -1800. La Voz de la Falange, 
Madrid, 7.380, French 1630; Spanish 
1700 -1830. Radio "SEU," 7.171, Ma- 
drid, 0800 -1100, 1530 -1930. Radio Med- 
iterraneo de Valencia, 7.037, 0700 -1000, 
1400 -1800. Radio Falange de Vallado- 
lid, 7.006, 0730 -0930, 1500 -1730. Balearic 
Islands, Radio Menorca, 7.520 to 7.550 
(varies), Mahon, 1430 -1630. Spanish 
Guinea, Radio Atlantica, projected 
200kw. transmitter will not be operat- 
ing until 1950; when in Madrid re- 
cently, Dobeson talked with one of the 
directors of the company and secured 
this information; however, he learned 
that a "small" transmitter will be 
working soon, . details unknown; it 
should be on the air yet this year, 
probably by this time; ultimately, this 
low -powered sender will be used for 
beamed communications with Head- 
quarters in Madrid for necessary pro- 
gram deviations and the like. Spanish 
Morocco, Radio Tetuan is still on 
6.067 in Spanish and Arabic; no sched- 
ules listed by Dobeson. 

SWEDEN -A new series of pro- 
grams in English dealing with inter- 
national student problems is broad- 
cast the second Sunday of each month 
from Radio Sweden at 0230 on 6.065, 
10.78, and is repeated 1030 on 10.78, 

"America's Best Buy" 
RADIO TUBES -34c each 

100 for $29.95 
GT type. Cartoned and guaranteed. 

IRS 12BE6 12AU6 6507 1258 
1T4 12ATd 12BF6 6ÁQ5 6BH6 
1ÚS 35W4 6BA6 6AQ6 117Z3 
3A4 35135 6BE6 6C4 19T8 
155 50B5 6AT6 6X4 EBJ6 
3V,4 12AT7 GALS 6W4 613A7 
3Q4 12AÚ7 6AQ5 SAGS 6BJ6 
354 12AX7 6BF6 6AU6 35C5 
12BA6 12BA7 6AU7 6BG6 31 

4' or 5' P.M. Speakers -A BUY 99c each 
300 -Ohm Twin -Lead 100 -foot roll $1.29 
Phono-motor with turntable AC 78 rpm.... $1.75 
Phono-motor spring wound with crank .... $1.79 
Phono amplifier with tube $2.49 
4 -prong standardvibrator $1.29 each;1O.for $11.90 
Top cowl car antenna less lead -in 3 section 89c ea. 
Blank replacement 

cabinets No. 1- $1.40; No. 2 $1.75 
No. 3- 52.25; No. 2 center speaker grill... $1.75 
Crystal calibrator 98e, this CFI gives a 50 RC 
beat note, see Jan 49 CQ, less tubes and crystal. 
Only .. 98e 

e © 

® 

CRYSTALS 98c each 
Your frequency plus or minus l OKC 

160 Meter, 1975- 2000KC 
80 Meter, 3500- 40JIJKC 
40 Meter, 7000- 7300KC 

tor multiplying into 
20 Meter, 7300 -7425KC 
10 Meter, 7300 -7425KC 
*4 Meter, 8000- 8222KC 

200 QSL CARDS $2.25 
Neatly printed in black with your name, address 
and call letters. Two-color QSL's $3.50 for 200. 
Postpaid. 

Postage extra 20% deposit on C.O.D. 

Write for latest bargain list featuring 
"America's Best Buys." 

POTTER RADIO CO. 
1314 McGee St., Kansas City 6, Mo. 

LOGARITHMS AND SLIDE RULE 
FOR PRACTICAL USE 

by E. W. BANHAGEL 
An easy-to-understand volume on logarithms and slide 
rule from the elemental stages through the most ad- 

Prvanced techniques. 
ice only 52.50 

At Your Bookstore or Direct from 
ZIFF -DAVIS PUBLISHING COMPANY 

185 N. Wabash Ave. Chicago 1. III. 

LEARN 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

2 0,1120444414:4 óieldd 
Come to the Great Shops of COYNE in Chicago dur- 
ing our 50th Anniversary Year! Get quick. practical 
training in RADIO- TELEVISION or ELECTRIC- 
ITY. G I Approved. Finance plan for non- veterans. 
Mail Coupon Today for complete details. 
NOT "HOME- STUDY" COURSES! 
You learn on real, full -size equipment, not by mail. 
Finest staff of trained instructors to help you get 
ready quickly for a better job, a fine future. 

Clip coupon for big illustrated 
Coyne book on either ELEC- 

TRICITY or RADIO- TELEVISION. Both books 
sent FREE if you wish. No obligation; no salesman 
will call. Act NO\V! 

FREE BOOKS 

B. W. COOKE, Pres. 
COYNE Electrical& Radio School, Dept. 99 -85H 
500 S. Paulina Street, Chicago 12, Illinois 

Send FREE BOOK and full details on: 
RADIO- TELEVISION ELECTRICITY 

NAME 
ADDRESS 
CITY STATE 

RADIO A TELEVISION NEWS 
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15.155, and again 2030 on 6.065, 10.78. 
(Radio Sweden) 

Winter Time schedules of Radio 
Sweden are 1900 -2030 on 6.065, 10.78; 
0015 -0230, 6.065, 10.78; 0230 -1010, 
11.705, 15.155; 1015 -1255, 10.78, 15.155; 
1255 -1700, 6.065, 10.78. (There usually 
are interval breaks on weekdays 0230- 
0600, 0900 -1015; time of the program 
Sweden Today is changed to 0815 and 
repeated at 2000. (Skoog, Radio 
Sweden) 

SWITZERLAND - United Nations 
Radio, 6.672, Geneva, still heard 1330- 
1340 with English news; French news 
1340 -1350. (Nordh, Sweden) May be 
off Sundays. 

Worris, N. Y., furnishes these com- 
plete Winter Time schedules of the 
Swiss Short -Wave Service; now trans- 
mits on HER3, 6.165, HER4, 9.535; 
HEU3, 9.665; HEI5, 11.715; HEU5, 
11.815; HER5, 11.865; HED7, 15.120; 
HER6, 15.305; HEI7, 15.320; HER7, 
17.784, and HERS, 21.520. Operates to 
Eastern Australia, New Zealand, 
Japan, 0215 -0400 on HEI5, HER5, 
HER6. To Western Australia and Far 
East 0400 -0445 on HEI5, HER5, HER6. 
To South -East Asia 0745 -0930 on 
HER5, HERE, HER8. To India and 
Pakistan 0945 -1130 on HER5, HER7. 
To the Middle East 1145 -1330 on 
HEU3, HER5. To the United Kingdom 
and Ireland 1345 -1530 on HEU3, HER5. 
To Spain and Portugal 1545 -1715 on 
HEU3, HER5. To North America (first 
daily transmission) 1730 -1815 on 
HER4, HEU5, HEI7. To Latin America 
1830 -2000 on HER4, HEU5, HED7; to 
North America (second daily trans- 
mission) 2030 -2215 on HER3, HER4, 
HEU5; to North America (third daily 
transmission, particularly for Pacific 
Coast area) 2215 -2300 on HER3, 
HER4, HEU5. To Europe 0015 -0140 
(except Sunday), and 0055 -0140 (Sun- 
day only), 0500 -0830 (except Saturday, 
Sunday), 1030 -1700 (except Saturday, 
Sunday), 0500 -1700 (Saturday only), 
0245 or 0300 -1700 (Sunday only, alter- 
nating) on HER3, HER4. To Africa (in 
parallel with European sessions) at 
0015 -0140 (except Sunday), 0055 -0140 
(Sunday only) on HER5; 0500 -0730 
daily on HER8; 1030 -1700 on HEU5 
daily; all except the European- African 
transmissions are daily. 

"Switzerland Calling" is the title of 
the program booklet issued by SBC; 
contains programs and schedules for 
the Winter period (to April 1, 1950), 
and is mailed free on request from The 
Swiss Short -Wave Service, Neuen- 
gasse 30, Berne, Switzerland. (Radio 
Sweden) 

SYRIA -Damascus, 12.000, heard 
1400 with news. (Grove, Ill.) 

THAILAND -Bangkok, 11.65, heard 
0615 with news; heard on both 11.65 
and 6.01 at 0715 with news. A station 
heard on 4.754 recently 0715 announced 
as Radio Siam and had news in Thai. 
(Sanderson, Australia) In the 0700- 
1005 native transmission, Bangkok is 
now using 11.650, 7.105, 6.010, all au- 
dible in California. Sometimes runs 
as late as 1030, however. (Dilg, Calif.) 

TURKEY - TAP. 9.465, Ankara, 
December, 1949 

it's as simple as that! 
Your antenna must deliver a strong, 

pure, undistorted " signal" - only then 
do you get a sharp, clear, satisfying 
picture. With WORKSHOP antennas - 
designed for outstanding performance in 
the most difficult locations -you get 
steady reception and clear, brilliant pic- 
tures everywhere. 

Your satisfaction, your customers' satis- 
faction, your friends' satisfaction - all 
depend on performance, and performance 
shows up in clear pictures! WORKSHOP 
antennas are custombuilt for each chan- 
nel. Single channel selectivity pin -points 
each station, makes your pictures steady 
and clear, and is not compromised for 
inefficient " broad -band" reception. Lots 
of gain, sharp beaming, and tuning to 
eliminate noise, ghosts, snow, and inter- 
ference - all these are yours and your 
customers' with WORKSHOP antennas. 

FEATURES 
HIGH GAIN -5 to 11 db. over a con- 

ventional dipole. 

SHARP DIRECTIONAL PATTERN - 
68° (horizontal) and 64° (vertical) 
half -power angles. 

SIGNAL - TO - NOISE RATIO - 
extremely high to eliminate inter- 
ference. 

SINGLE CHANNEL SELECTIVITY - 
single, tuned array for each channel. 

FRINGE AREA RECEPTION- excep- 
tional signal strength -even beyond 
100 miles. 

RUGGED CONSTRUCTION -M-inch 
duraluminum elements - strong, 
weatherproof assembly. 

CLEANCUT APPEARANCE. -stream- 
lined design and fittings. 

TV Antenna Catalog 49 shows how WORKSHOP solves 
reception problems. Write for your free copy today. 

THE WORKSHOP ASSOCIATES, Inc. 
Specialists in High - Frequency Antennas 

62 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 

MECHANIC'S VEST POCKET 
REFERENCE BOOK 

by E. PHELPS AND J. WOLFE 
Valuahir table, formulas and diagrams never before 
published in book form with simple instructions for 
practical use. 

Price $1.50 
At Your Bookstore or Direct from 

ZIFF -DAVIS PUBLISHING COMPANY 
185 N. Wabash Ave. Chicago I, III. 

RADIO and TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS -EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dent. RN -49 
RCA INSTITUTES. Inc. 

A Service of Radio Corporation of America 
350 West 4th St.. New York 14. N. Y. 

SUB -MINIATURE 

Printed Electronic Circuits 
on ceramics, plastics and paper bases 
from your schematics. Special atten- 
tion given to small orders. All service 
and correspondence held strictly con- 
fidential. 

Write for full details and our latest 
bulletins on printed circuit compo- 
nents and assemblies avail:ilile from 
stock. 

PLASTICS & ELECTRONICS COMPANY 
272 Northland Ave. Buffalo 8, New York 
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If You Don't See What You 
Want in This Advertisement 

SEND FOR OUR BIG 12 
PAGE BARGAIN BULLETI 

NEW B & W 500 - 
Watt center tapped 
ceramic bars, bana- 
na plugs. 7 types: 

3.5 - 4.5 8.0 -1I.0 
4.5 - 5.7 11.0 -14.0 

inging link 5.7- 8.0 14.0 -18.0 

I, Specify frequency 
range coil desired. 

BARGAIN-EITHER TYPE $1.50 
ANTENNA MASTS 

35 -foot high with guys. Complete. 7 Sec- 
tions 5' -6" Long. 1'y O.D. Steel -Alloy. 
Painted. Brand New. Bargain. 19.95 
ANTENNA WIRE - 250 ft. 10 gauge 
7 strands No. 18 Phosphor Bronze 1.95 
ANTENNA WIRE - 1000 ft.No.14 solid 
Copperweld 6.96.2200 ft. coils$12.95 
CO -AX RG34 -71 OHM Xmitting -New 
50 foot coils - Bargain ....... _51.95 
HRU -24 -28 Volt at 70 Amps. DC Power 
Supply Gasoline Engine Generator with 
Electric Starter. A thousand Uses. This 
is in Excellent Condition $69.95 

2sa1u,c :; Ca. 

Mottled grey Pyremite 
handle, two blades; one 

clip, one pen, both full mir- 
ror finished.Length closed 3" 

WITH THE PURCHASE OF S3. OR MORE 
Cable -6 -wire No. 16,glass insul.shielded,plastic 
covered,for beam contro1.12c per ft.- 100 ft.1O.00 
Wire,shielded No.20 stranded 100 ft. for $1.50 
Twin Lead 300 ohm Amphenol_.__.per C -$1.95 
Twin Lead 75 -ohm Amphenol per hund. $6.95 
Toggle Switch,center off,-S.P.D.T.--4 for$1.00 
Toggle Switch SPST & spring return 4 for.75 
Toggle Switch heavy duty 12 amp. 125V ea. .49 
CO -AX Amphenol- Beaded No.72 -20 per ft..04 
3 -SPEED MOTOR - 1 /20th H.P. 115V 60 -cycle 
AC motor with integral gear box having three 
ya" drive shafts turning simultaneously at the 
following speeds: - 
4000RPM Grinders, 
Buffers. Slow Speed 
tools, 25 & 5 RPM 
SENT $7.95 POSTPAID 
A 1000 USES AROUND THE WORKSHOP 
70 W. UNION STREET, PASADENA, CALIF. 
Phones: Pasadena SV. 3 -8281 - L.A. RY. 1 -7944 

QUWAY ACK, TREAD TUBULAR TO 

CAPACITOR CODING 

Having trouble deciphering the color 
coding on tubular molded capacitors in new 
TV and Radio sets? There's no need to con- 
sult complicated wall charts or tables! 

The Sprague Capacitor Indicator gives you 
the needed data in a jiffy. Just flick the dials 
to the color bands and read the capacitance, 
tolerance, and voltage directly. 

This slick plastic service help fits your 
pocket. Always on hand, it saves time and 
avoids mistakes ... and it's only 15c. Ask for 
one at your Sprague distributor today! 

SPRAGUE PRODUCTS COMPANY 
Distributors' Division of the Sprague Electric Co. 

NORTH ADAMS, MASS. 

CONTROL HEADS for: 
SCR274N 3- receiver. New 52.75. Plugs ea. 43c 
SCR274N 4- transmitter. New 51.95. Plug 43c 
BC733D Localizer. Used 69e. New 51 .95. Plug 43c 
TA12 Transmitter. New $3.95. Plug 95c 
RL42 Antenna. New $2.45. Plug 95c 
SCR183 Receiver. New Si .95. Plug 43c 
MN26Y Compass. Used $3.95. Plug 95c 
MN20 Loop (azimuth control). Used 95e. Plug 95c 
ARN7 Compass. New $7.95. Mtg. w /plug $3.95 
ARB Receiver (tuning control only). New $1 .45 
APN1 (limit switch). New $2.75. Plug 43c 

Add 55e for postage. (Plug only, add 25c) 
BC348 POTENTIOMETER 
Lual- section volume control. New $2.25 

Add 25c for postage and handling 

TUNING SHAFT ASSEMBLY for: 
SCR274N & ARC5. Up to 1G' $1.25. Up to 26' $1.95 
MN26, ARB, BC433, ARN7, RU16, up to 15' $2.45 

Add 65c for postage and handling 

DECEMBER SPECIALS 
T44 magnetic mike used, w /cord 49c. MC163 Clamp 
$2.20. M299 Mike adapter used, 69e. MC211A 
r /angle 75e. MC136 `/angle $1.95. T drive for 
ARB ea. $1.95. R /angle spark plug suppressors 
$4.00 per C. 3AG 3 amp. fuses $2.00 per C. 

8AG 4 amp. fuse $2.00 per C. PL59, PL62, PL76, 
PL77, PL104, PL179, PL219 (w /cable), BC348, BC733D 
& AN /APN1 plugs ea. 43e. Add 25c for postage and 
handing. 

LONG ISLAND RADIO CO. 
164 -21 Northern Blvd., Flushing, N. Y. 

SA VE WITH SOVEREIGN! 

8 
LESS TUBES 

COMPLETE WITH ALL TUBES 
10" KIT - - - - . - - 8134.50 
121/2" KIT S149.50 
16" KIT $169.50 

THE "ALL PURPOSE" 

TELEVISION KIT 
10" - 121/2" - 16" 

MONEY BACK GUARANTEE 
FEATURING 

Latest Type of Circuits 
AGC -Auto atie Gain Control 
Picture and Sound dt 

Automatically Locked 
Sound 
Non -M icrophonic 
Stagger Tuned I.F. for Max. Gain and Ease of Alignment 
12 Channel Tuner 
Electromagnetic Focus and Deflection 
Automatic Stabilized Synohro -Look Circuit Holds Picture 
Steady 

Regulated Circuit for Stability 
Large clarified stage -by -stage pictures and schematics to 
insure ease of construction. Guaranteed to work. 
Money -Back Guarantee -Buy it, inspect it, if you dont 
think it's the best buy on the market- return unused 
within 5 days and your money will be refunded. 

All prices F.O.B. New York. 20% deposit with order. 
IMMEDIATE DELIVERY 

SOVEREIGN TELEVISION CO. 5508 New Utrecht Ave. Bklyn 19, N. Y. 
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noted with strong signal 1545 to 1600 
when announced in English; march or 
anthem followed, then left air. (Bel - 
lington, N. Y.) Is now on Winter Time 
schedule; TAP has news daily 1445. 
(Pearce, England) At the time this 
was compiled the Sunday Mailbag Pro- 
gram was at 1630 over TAQ, 15.195, 
and the same outlet was in use on 
Thursdays 1630 -1700 for the English 
talks feature; however, by this time 
probably will have moved these trans- 
missions to TAP for the winter. TAP 
noted in California 1000 when an- 
nounced in English according to Balbi. 

URUGUAY- CXA -10, 11.90, Monte- 
video, "Radio Electrica," noted sign- 
ing off 1900. (Bellington, N. Y.) 

USA -The "Voice of America's" 
Radio Amateur Program is now sched- 
uled on Sundays to the Far East 0830 
in the 6, 9, 11, 15, and 17 mc. bands; 
to South America 0830 in the 15, 17 
mc. bands, and to Europe 1415 in the 
13, 16, 19, 25, 31, 41, and 49 meter 
bands. (Lyttle, Ontario) 

USSR -Moscow, 7.330, is good level 
afternoons; French 1600 -1630; English 
1630 -1730. (McPheeters, N. Y.) Mos- 
cow heard in Sweden on 15.390 at 1420 
with news. (Nordh) 

VATICAN -HVJ, 15.095, noted with 
good signal 1000 with news; announced 
operating also on 11.740, 9.643; by now 
probably has changed to Winter Time 
schedule with news 0900; the 1315 
news period should remain at same 
time, however, over 11.74, 9.643, 5.969. 

VENEZUELA - Radio Caracas, 
4.920, heard 2000 -2030; often plays re- 
cordings in English. (McPheeters, 
N. Y.) YV5RU, 4.850, Caracas, now has 
daily English newscast at 1845. 
YV5RM, 4.890, has daily half -hour 
show of American dance music; (no 
time given). (Balte, Mass.) 

YUGOSLAVIA - Radio Belgrade, 
9.508, heard 0115 with news and at 
1115 with news on 6.100. (Nordh, 
Sweden) Confirmed by Pearce, Eng- 
land. 

* * * 

Last Minute Tips 
The Communist -controlled Chinese 

station heard mornings on 9.740 is 
definitely announcing as Hankow, and 
the one on approximately 5.985 is an- 
nouncing as Shanghai, signs off 0900. 
A Chinese outlet heard with weak 
signal on approximately 9.99 is be- 
lieved Shanhai, heard to 1000; is not in 
dual with the 5.985 one; however, the 
9.99 outlet is in dual with Nanking, 
9.732, most of the time but not during 
the English relay from Peiping 0830. 
The 9.740 outlet now remains on after 
1000. (Dilg, Calif.) 

Sanderson, Australia, reports the 
new Radio Malaya outlet of the Blue 
Network on 9.712 has been heard 0400 
with program details, then news, and 
music; location is Singapore. Dilg, 
Calif., hears this one in English 0900- 
0915; gives QRA as Box 434, Sing- 
apore. 

Winter schedules of the SABC, 
South Africa, just received via air- 
mail, include : Johannesburg- 3.450, 
not operating; 4.895, 2345 -0130 (week- 
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days), 0055 -0130 (Sunday), 1200 -1605 
(weekdays and Sunday), 1200 -1645 
(Saturday); 6.007, not operating; 
9.523, 0315 -0710 (weekdays), 0900 -1150 
(weekdays), 0315 -1150 (Saturday and 
Sunday) ; 11.710, not operating; 4.800, 
2345 -0130 (weekdays), 0055 -0130 (Sun- 
day), 1140 -1605 (weekdays and Sun- 
day), 1140 -1645 (Saturday); 9.870, 

0315 -0710 (weekdays and Sunday), 
1140 -1645 (Saturday) ; 3.290, not op- 
erating; 6.095, not operating; 4.373, all 
sessions. Cape Town -5.88, 1200 -1605 
(daily), 2345 -0130 (weekdays), 0055- 
0130 (Sunday); 9.61, 0315 -0710 (week- 
days), 0900 -1145 (weekdays), 0315- 
1145 (Sunday). Pietermaritzburg - 
4.878, all session (exchange station at 
1215 -1500 on Monday). 
Swedes report a station speaking to 

Esthonians abroad, heard on approx- 
imately 7.610 daily 1030 -1100; seems to 
be situated at Tallinn and trying to 
persuade Esthonian immigrants -espe- 
cially those living in Sweden -to come 
back to the Soviet Union. (Radio 
Sweden) Could this be Radio Volga, 
Berlin, listed on this channel, under 
Soviet control ? 
The North Korean outlet formerly 

4.440 has moved to approximately 
4.500; heard mornings in parallel with 
7.786. (Dilg, Balbi, Calif.) 
Radio Indonesia, Batavia, Java, 

D.E.I., sent these schedules- English, 
0600 -0700, YDC, 15.15, PLB9, 11.000, 
YDB3, 7.27, to Australia, New Zealand, 
Malaya, and India. French, 1000 -1100, 
)(DC, 15.15, YDE, 11.77, PLB9, 11.000, 
YDB3, 7.27, to Indo- China; 1100 -1200, 
PLD6, 17.63, to Middle East, and 1200- 
1300, PLF2, 19.34, to Europe. Dutch, 
1100 -1200, YDC, 15.15, and 1100 -1130 
(Forces), PLF2, 19.34, to The Nether- 
lands. Arabic, 1200 -1300, PLD6, 17.63, 
to Middle East. 
Experimental transmissions are 

heard from a station located at Parma, 
Italy, at 1500 to sign -off 1530, on 7.590. 
(Radio Sweden) 
Radio Tetuan, 6.067, 1.5kw., is op- 

erating weekdays at 0230 -0300, 0830- 
1000, 1300 -1800 and Sundays 0830 -1000 
and 1430 -1800, according to Radio 
Sweden. 
Radio Polskie, 9.53, Warsaw, Poland, 

noted daily except Friday opening 0000 
with a song; all- Polish with classical 
music; at 0030 plays 7 or 8 -note 
chimes, then has setting -up exercises; 
closes down around 0315; best to 0100, 
however. A station heard on about 
10.060 opening 0130 weekdays and 
around 0020 on Sundays with Arabic, 
is possibly Cairo. (Hagen, Ala.) The 
latter also reported by Bellington, 
N. Y. 

Bucharest, 9.252, Roumania, picked 
up opening 0055 with native song; 0100 
had Roumanian news by woman; 
closed 0125 without any musical signa- 
ture. (Hagen, Ala.) 

* * * 

Acknowledgement 
Many thanks for the FB cooperation 

during 1949 ... and may the best of 
DX come your way in the New Year. 
-KRB. 
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DUAL HEADSETS 
U. S. Signal Corps.. 6 ft. 
cord and tips. 2,000 
ohms. Individually car - 
toned. 
Priced amazingly $1A9 
low at 

Fine Quality 
SPEAKERS 

BUY MORE . . 

SAVE MORE! 
Guaranteed! Check 
these for magnet 
sizes and check them 
for price . . . 

ALL ALNICO Y 
Lots 
of 5 

Ea. Ea. 
3" P.M.-.68 oz. $ .99 $ .95 
3" P.M.-1.47 oz. 1.15 1.05 
4" P.M .99 .95 
4" P.M.-1.47 oz. 1.15 1.05 
4" x 6" P.M. 1.69 1.59 
5" P.M.-1 oz. .99 .95 
5" P.M.-1.47 oz. 1.15 1.05 
6" P.M.-1.47 oz. 1.55 1.45 
6" s 9" P.M. 2.39 2.25 
8" P.M.-2.15 oz. 2.75 2.59 
8" P.M.-4.64 oz. 2.95 2.74 
8" P.11.-6.8 oz. 3.69 3.39 
10" P.M.-6.8 oz. 3.75 3.43 

5" P.M. with 50L6 output trans- 
former. Large magnet. 

Only $1.24 ea. 

MAGNAVOX 

Ea. 
8" 680 ohms field with 
6V6 P.P. output, cord 
and plug $3.69 
12" P.M. -21 oz. mag- 
net, 6V6 P.P. output 
cord and plug 5.95 
12" 1,000 ohms field, 
6V6 P.P. output, cord 
and plug 5.95 
12" 680 ohms field, 6V6 
P.P. output, cord and 
plug 5.95 

Lots 
of 4 
Ea. 

$3.29 

5.50 

5.50 

5.50 

RCA SPEAKERS 
Ea. 

2" x 3" P.M. Alnico V $ .79 
12" P.M. Alnico V 3.95 
12" P.M. -6.8 oz. Alnico V 4.75 

T U B ES Brand New! Immediate Delivery! 
Individually Cartonedl Guaranteed! 

TAKE ADVANTAGE OF SPECIAL QUANTITY DISCOUNT OFFER 
Order 25 or More Assorted Tubes and Deduct 5c from the Price 
of Each Tube. 

15e Each 
2C26 
2C34/RK34 
1626 
1644 
7193/2C24 
E1148 
VT52 
19c Each 
57AS 
1644 
V99 
X99 
29e Each 
2A7 
2X2 
6C4 
6C8G 
6SH7GT 
6SR7GT 
6U7G 
7Y4 
12A6 
12ASGT 
12F5GT 
12H6 
26 
36 
956 
957 
8011/VT90 
HYfi1S 
RK72 
RKR72 
RKR73 
VT25 
39c Each 
lA3 
1U4 
1115 
1v 
2A6 
3A4 
4A6 
5U4G 
5W4 
5X40 
5Y3G 
5Y3CT 
5Y4G 

6AF5G 
6AH6 
6AT6 
6AU6 
6BA6 
6BE6 
6C5GT 
ßC6 
6F6G 
6H6GT 
6J7 
6K6GT 
6K7G 
657GT 
.N4 

6SA7GT 
6SC7 
6SD7GT 
ß5F5 CT 
65'7 
65.17 
6SK7GT 
65Q7GT 
51! GOT 
PVGOT 
1X4 
6S SOT 
12AU6 
12AV6 
12J5 
12J7GT 
12570T 
1207GT 
12SA7GT 
12SF5 
12SH7 
12F57CT 
I24i7CT 
12SN7GT 
12SQ7GT 
19T8 
24A 
25Z6GT 
27 
32 
35/51 
35L6GT 
35W4 
3585 
35Z6 

HARD TO GET TUBES: 
nanded. If -oar tube is 

VM NO. 405 -2 

41 
42 
47 
SOBS 
57 
76 
-8 
80 
85 
G84 

45c Each 

1135/255 
1L4 
1R5 
1S4 
155 
1TSGT 
2A5 
2B6 
:3 B7 
3Q5GT 
6AL5 
6BJ6 
ßD7 
6 F5 CT 
6G6G 
6P.5GT 
6R7GT 
6S7GT 
6SL7CT 
6SN7GT 
6SS7GT 
ßV5 
6Y6G 
7A4 /XXL 
7A5 
7Bß 
755/1201 
757 
12AT6 
12AU7 
12BA6 
12BE6 
1 2 S.77 GT 
12Z3 
14H7 
25A6G 
25L6GT 7Q7 1B3GT /8016 
32L7GT 12BD6 6L60 
34 12C8 .830B 

Our tube stock is constantly being ex- 
not listed. .rite us! 

SPEED INTERMIX CHANGER 
Sensationally Low Priced! 

Intermixes 10" and 12" records 
Long Playing Needle . . . All Adjust- 
ments made at Factory . . comes com- 
plete with 2 GE Reluctance Cartridges, 
one for 331/2 RPM and one for 7S RPM. 
Overall size 12" x 10". 
Practically a gift from Santa e 995 7 
at this never before low price 1 7 i.7 

35Z4GT 
43 
4525 
46 
50Y6G 
53 
56 
117Z3 
5Oc Each 
1A5GT 
1A6 
lA,GT 
1C6G 
1C7G 
1D7G 
108G 
1E7G 
1F4 
1F5G 
104G 
105 
1G6GT 
1H4G 
1H5GT 
1H6G 
1J6G 
1N5GT 
IR4 
306 
3Q4 
354 
3V4 
5Z3 
5Z4 
6A5G 
ßA6 
6AQ5 
6B6G 
ßB8 
ßD6 
ßD8 
6F8G 
6LSG 
6Q7G 
6T7G 
7A7 
7C5 
7F7 

14B6 
25AC5 
5005 
50Cß 
50Lß 
2050 
2051 
:350B 
75 
59c Each 
OlA 
OZ4 
1LA4 
1LC6 
1LD5 
ILE3 
1LH4 
1LN5 

1 N6G 
IT4 
5V40 
6AB5G 
6AB7 
ßA05 
CB4 
6BF6 
6BG6G 
613116 
ßJ6 
6J8G 
ßU5 /605 
ßW'4 
ßW6 
6Y3 
12A 
12AT7 
14 A7 
14Q7 
1.1R7 
22 
70L7GT 
69e Each 
ßA07 /1852 
6AG7 
1AKS 
117Z6GT 
89c Each 

NEW 1950 

FREE 
CONDENSER -RESISTER COLOR CODE CHART! 
Just send us your name und address on a penny post 
card. Say send me Senco's new 1950 condenser 
color code chart. 

Minimum Order $2.50: Send 25 % deposit for aII C.O.D. shipments. Include sufficient postage -- excess will 
br refunded. Orders without postage will be shipped express collect. All prices F.O.B. New York City. 

Radio Men Who Know SENCO SAVE AT 
Write for FREE 

"SPECIALS OF THE 
MONTH BULLETIN" 

SENCO RADIO, INC., Dept. P, 71 West Broadway, New York 7, N. Y. Tel: BEeckman 3-6498 

AUTOMATIC M -90 AUTO RADIO 

Con- denser 
rube 

enser A Powerful, Loop.D,s tance Reception n g Fits All Cars, Easy Installation /i 
model 

Mounting Brackets Included Net 
$2$29.97 . 6 Tube M90 
$29.97 s Tube del X50 

MAIL US YOUR ORDERS 
All orders filled within 24 hours. Illustrated parts list on 

/%est../JlvaCunningham 

Cunningham and C tubes50 %of list 

Fifth at Commerce 

Wholesale 
Electronics 

Fort Worth, Texas 

NEVER 
BEFORE 

,;;, 

SUCH A PHENOMENAL 

VARIETY OF FINE 

TAPE RECORDERS 

within these pages: the 

tape recorder you want, 

at a popular price. Corn - 

plete data on 2 -speed re- 

corders, 24 hour recorders, 

conference recorders, and many 

others. Accessories included. 

Write today for your free copy! 

AMPLIFIER CORP. OF AMERICA 
398 -2 BROADWAY NEW YORK 13, N. Y. 
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Waveform Analysis 
(Continued from page 58) 

144 

voltages in the plate circuit of the 
6BG6G and in the primary of the out- 
put transformer are on the order of 
5 to 9 kilovolts. Extreme care must 
also be employed when making these 
measurements, as the scope ground is 
actually at the "B+" potential of the 
receiver. Avoid physical contact with 
the scope and receiver chassis or acci- 
dental ground between the two.) 

The normal course of the television 
signal can be traced from the detector 
output to the kinescope grid by follow- 
ing the waveform patterns shown in 
Fig. 1. To better understand what 
takes place in the various stages, sup- 
pose we run very briefly through the 
schematics in Figs. 2 and 3. The com- 
posite video signal in Fig. 1A and 1B 
(containing video signal, blanking, and 
sync pulses) is fed from the video de- 
tector output through two stages of 
video amplification. In this particular 
case, the picture phase is negative (the 
dense white area at the top represent- 
ing the video component, while the 
black area just below the faint down - 
most tips of the video signal is the 
blanking or black level). The sync or 
blacker- than -black region is the area 
below the horizontal base lines. Two 
of the sync pulses can be seen in each 
photo. 

In receivers whose video detector is 
connected differently, the picture 
phase may be positive (pictures in 
Figs. lA and 1B inverted). The signal 
at the grid of the second video stage 
(Fig. 1C) is substantially the same ex- 
cept that it is inverted 180 degrees 
and has assumed a peak -to -peak volt- 
age gain of 1.3 volts. At the second 
video output this gain has increased 
to 6.4 volts. Referring to the schemat- 
ic (Fig. 3), the video signal is taken 
from the second video output and fed 
both to the kinescope grid and to the 
input of the d.c. restorer and sync 
separator. Here the sync pulses are 
removed from the composite video sig- 
nal and passed on to the pulse stabiliz- 
ing amplifier, where they are ampli- 
fied. 

This stage operates in a manner 

\-/ J 
I I 

(A) UPPER DIODE 

,1(\ JIA 
I I 

1 

\ 

I 

V 
(B) 

LOWER DIODE 

(C) 

IF I (D) 

Fig. 4. Note how closely the theoretical wave- 
forms in Figs. 4A, 4B, 4C, and 4D compare with 
the actual waveforms illustrated in Figs. 1VV, 
1WW, and 1X (Page 57) respectively. 

similar to a compression or a.v.c. stage 
so that the sync pulse amplitude at its 
output is practically constant for a 
wide range of input voltages. The pulse 
stripper (or clipper) clips the signal at 
just above the blanking level and re- 
moves all of the remaining video com- 
ponent from the sync pulses. The pulse 
limiter flattens the top of the vertical 
pulses so that a good, square- shaped 
pulse will be applied to the integrator 
and thus to the blocking oscillator. 
The blocking oscillator and discharge 
tube feeds in the usual manner into 
the vertical output stage, which con- 
verts the voltage waveform into a cur- 
rent waveform and applies it to the 
vertical deflection coils. 

In the horizontal deflection system, 
a.f.c. is used. This consists of a 6V6G 
sine wave oscillator operating at 15,- 
750 c.p.s. with a 6AC7 reactance tube 
across its input circuit. The horizontal 
sync pulse is combined with the sine 
wave voltage in the 6H6 discriminator 
to produce a d.c. voltage which biases 
the reactance tube and causes the os- 
cillator frequency to sync with that of 
the sync pulses. The horizontal dis- 
charge and horizontal output operate 
in a manner similar to the vertical dis- 
charge and output stages, except for 

Fig. 3. Partial schematic of the Motorola VK101 and the VK101M television receivers. 

10 

VIDEO DU 

Ve 6AL 

190yK 

39K 

75yyld. 

3900 

63 

Is, 

FOK 

2nd VIDEO 66AC7 
o 

METER 
JUMPER 

7 .BK 

+I50V. 

39 10 

235 TO STABILIZING MP. 

D.G. REST. 6 SYNC. 5EV 
Ve 6AL5 

150 

.25 

100K 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


the higher frequency and the increased 
voltages involved. 

Waveform Interpretation 
Proper analysis of these waveforms 

will greatly facilitate servicing. For 
instance, if a video signal is present at 
the kinescope grid, but no waveform 
is present in either the vertical or hor- 
izontal sync stages, look for a defec- 
tive stabilizing amplifier, pulse strip- 
per, or pulse limiter; these three stages 
are all common to both horizontal and 
vertical deflection circuits. Check for 
the presence of waveforms in each 
stage. Presence of vertical sync, but 
no horizontal sync, indicates possible 
trouble in the discriminator or react- 
ance stages. Other troubles can be 
traced in the same manner simply by 
checking for the presence of a wave- 
form and comparing it to the standard 
just as we have been doing. By study- 

- ing the operation not only of the sweep 
and sync circuits, but of the entire re- 
ceiver by the waveform comparison 
method, the action and correlation be- 
tween each section will soon be under- 
stood, and the service technician will 
be able to diagnose and correct the 
trouble in the least possible time. 

Diagrams, waveform photos, and 
part of the material contained in this 
article are included with the permis- 
sion of Motorola, Inc. 
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NOISY TURRET TUNERS 
By MATTHEW MANDL 

THE service technician is often cau- 
tioned against the use of oil in radio 

and television repairs, because a greasy 
area around radio frequency terminals 
can cause signal attenuation. This ad- monition does not, however, apply to 
the shafts and bearings of turret tuners 
in television receivers, or to variable 
condensers which have wiper springs 
for making electrical contact. 

Applying a few drops of oil to shafts 
and bearings of drum tuners and vari- 
able condensers (including fine tuning 
controls in TV receivers) will do much 
to alleviate intermittent noise condi- 
tions which often arise because of poor 
contact between "ground -to- ground" points which rub together. Besides 
stopping the noise, these units will 
work much easier and trip into correct 
position more surely. 

30 

NOVELTY RADIO GLASS 
ONE of the most novel and effective ll advertising premiums ever offered 
to radio service technicians has just 
been released by Olson Radio Ware- 
house, Inc. of Akron, Ohio. The premi- 
um is referred to as the "Olson Radio 
Glass." It is a gracefully proportioned 
drinking glass, beautifully decorated 
with more than twenty -five popular 
radio symbols. 

The novelty becomes apparent when 
the drinker or his onlooker notices the 
symbols and tries to sec how many he 
can identify. 

Further information on the "Olson 
Radio Glass" and how one may be ob- 
tained, is available from Olson Radio 
Warehouse, Inc. 30 

December, 19-19 

SEE LEO FIRST... 
for HALLICRAFTERS! 

5 X - 7 1 
R E C E I V E R 

The SX -71 offers superior Ham Band performance 
in the 

ce range -value packed with features specifically 
aflY 

moderate price nuked for by Double. 
Fea- 

tures include 
selec- 

tivity, 
sharp 

plus built -in NBFM 

at moderate cost. 10 

tubes plus voltage reg- 

ulator and rectifier. 

$179.50 
Payment 

LEO I. MEYERSON 
W0GFQ 

S -40A 
RECEIVER 

KC to ncy 
Range 540 

Temper- ature MC. Temper - 

Watf cillator. One PRF,a2 Plus rectifier. Output. 
4 Bands. 2 

tubes 
3 RF gain controls, AVC 

Internal speaker 
Has 

tubes R The finest ol5 on Ce BFO, 
and Has qF 

market Noise Limiter swifeh- at this low price. 

$ 79.95 
Low 

Down Payment 

IABOPTOqIES 

COUNCIL BLUFFS. 

1'Hlwc IN Q 

GIANT RADIO 
REFERENCE MAPS 

Just right for your control room 
walls. Approximately 28" X 3,6 ". 
Contains time zones, 
amateur zones, monitor- 
ing stations. Mail coupon 5 
today and C 

READY FOR YOU! 
LEO'S 1950 CATALOG 

A brond new catalog containing the most complete listing of 
radio and television parts and accessories - everything for 
the radio man and the amateur radio operator. You'll save 
money buying from our new catalog, 

F E E and it's 

WRITE -WIRE WORLD RADIO LABORATORIES R -12 744 Wett Broadway 
7795 council Blarrs. Iowa List Or Used Equipment' 

Please send me: 
Radio Map 
New Catalog 

PHONE 

INEORP OR ATEO 

IOWA 

SX -71 Info 

T -64 TV Info 

Name 

Address 

City Stole 
=NM t_ s 

DESK MODEL 

$17.95 PAIR 
either t S p e shown 
complete with wire, 
power supply and in- 
structions. 

Ready to Hook Up 
Anyone Can Install 

25% deposit required 
on C.O.D. orders 
DUNN -WRIGHT 
ELECTRIC CO. 
667 -A 6th Avenue 

Brooklyn. N. Y. 

TELEPHONES 
N o w - Deluxe quality tele- 
phones incorporating latest 
improvements in design and 
technique. No scrap parts - 
but real honest to goodness 
List class material and finest 

eorkuianship. Lowered costs 
due to increased volume make 
possible this special low price. 

WALL MODEL 

DAY G., EVENING CLASSES 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 
SERVICING 
BROADCAST 

OPERATING 
ELECTRONIC and 

TV ENGINEERING 

v/p1 Jf ILLUSTRATED 
I/th,RCATALOG 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 
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put h`-fidelít 
Cohlems with 

p 

TWEETERS 
WIDEST SELECTION BEST 

VALUE HIGHEST QUALITY 

MODELS 4408, 4409 -600 
CYCLE TWEETERS: Recom- 
mended for highest quality 
reproduction systems requir- 
ing a low crossover fre 
quency. Cobra shaped horn 
results in perfect wide ongle 
distribution. Frequency re- 
sponse 600 to 1.5,000 cycles. 
Model 4408 handles 6 watts 
and 4409 25 watts. 

MODEL 4407 ADAPTER 
MOUNTS 4401 TWEETER 
IN ANY 12" CONE UNIT: 
Converts any 12" cone 
speaker into a wide -range co. 
axial reproducer in a few 
minutes. Installation is ex- 
tremely simple and results in 
a dual speaker occupying lit- 
tle more space than the orig. 
inal cone speaker. Complete 
with 4401 tweeter. 

MODEL 4401 -2000 CYCLE 
TWEETER: An economical 6 
watt unit for converting any 
good 10 -15" cone speaker for 
extended response to 15,000 
cycles. Wide Angle horn. 
compact design and low 
price bring excellent high 
fidelity well within the popu- 
lar price range. 

MODEL 4402, MODEL 
4404: Model 4402 repro- 
duces to 15.000 cycles. Cross. 
over at 2000 cps. Horizontal 
dispersion 100 °, Vertical 50 °. 
Handles 12 watts. Compact 
design mounts in any radio, 
phono, or speaker cabinet. 
Model 4404 incorporates 
4402 tweeter in handsome 
walnut cabinet complete with 
high -pass filter and high fre- 
quency volume control. Any. 
one can install. 

MODEL 4405 HIGH PASS 
FILTER: An effective and 
economical unit for prevent- 
ing lows reaching the tweeter 
unit. Contains high frequency 
control to balance highs and 
lows. Cutoff frequency 2000 
cycles. 

MODEL 4410, 4420 LC 
CROSSOVER NETWORK: 
Genuine LC frequency divide 
ers for segregating highs and 
lows. Not to be confused with 
ordinary high -pass filters. 
Crossover frequencies: Model 
4410 600 cycles, Model 4420 
2000 cycles. Attenuator 
trots included and wired. 

Write todvy for illustrated literature - address inquiries to Department A 

LOUDSPEAKERS INC 
80 SO. KENSICO AV., WHITE PLAINS, N.Y. 
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A.G.C. System 
(Continued from page 74) 

and 20B1 is found in the new Videola 
receiver (Fig. 3) made by Tech -Master 
Prod. Co. Using a single 6AC7 video 
amplifier, the a.g.c. voltage is obtained 
through a voltage divider and decou- 
pling network consisting of a 4700, 
1800, and 47,000 ohm resistor. The con- 
trast control is the same as in the 
Admiral model, but the method of ob- 
taining the flyback pulse is different. 
Here a special tap has been incor- 
porated in the horizontal flyback trans- 
former and the pulse is coupled from 
that tap through a 1200 Attfd. conden- 
ser to the plate of the a.g.c. tube. The 
filter and voltage divider network for 
the a.g.c. bias are also different, pro- 
viding a short time constant for fast 
a.g.c. action. 

Actual field tests of this circuit in 
the New York area show greatly im- 
proved noise characteristics especially 
on Channel 13 which is received poorly 
in many locations. A.g.c. bias voltages 
varied from 5 to 2 volts negative from 
Channel 4 to Channel 13 in one loca- 
tion where the former is received with 
about 5000 microvolts, and the latter 
with about 75 microvolts signal 
strength. 

The service technician who wants to 
incorporate keyed a.g.c. into a cus- 
tomer's set faces a number of prob- 
lems, each of which can be solved with 
some ingenuity and television know - 
how. The first problem is to add a tube 
and to find space for it. In many re- 
ceivers the second detector is a 6AL5 
duodiode of which only one diode sec- 
tion is used. Substituting a crystal for 
the 6AL5 will provide a suitable minia- 
ture socket for the 6AU6 a.g.c. tube. 
The most frequently used crystal is the 
1N34 germanium diode, although some 
of the new welded crystals made by 
General Electric and others are also 
good for this purpose. 

If a new hole for the a.g.c. tube has 
to be made, it should be located close 
to the video amplifier from which the 
picture signal will be obtained. The 
actual wiring changes necessary de- 
pend on the type of video amplifier 
used, but the need for a d.c. level and 
positive sync pulses must be kept in 
mind. See the section "Pulse and Volt- 
ages" for details. Some kind of de- 
coupling resistor must be used to pre- 
vent loading of the video amplifier 
with the tube capacity of the a.g.c. 
tube. The a.g.c. bias filter and voltage 
divider network may require some 
changes when television signals are 
applied, either to give more bias or 
less to the stages it controls. 

The greatest problem for the service 
technician is to obtain the flyback 
pulse with a minimum of changes and 
parts substitution. Unless a tapped 
flyback transformer, or one having a 
special winding for the a.g.c., are 
easily obtainable, the best method will 
be to wind another coil over the hori- 
zontal width control. Winding a few 

` SAM'S SURPLUS 
SELLS FOR LESS! 
REC. & XMTR. 

NEW BC -454 (3 -6 mc.) 
Revn and your choice of 
etther a 274N or ARC -5. 
4 -5.3 me. or 5.3 -7 mc. 
Xmtr. (slightly used) 
with Schematic. p 
BOTH FOR ... ̀ Fv9." 

Selsyn XMITTER 
AND INDICATOR 

Ideal as Antenna Direc- 
tion Indicator for Ham, 
Television, or Commer- 
cial Use. 6 V. @ 60 
cy. operates it 5 95 New ' 

BC -459 -7 to 9.1 mc. (new) $14.95 
ARC -5 -7 to 9.1 mc. (new) 9.95 
ARC -5 -7 to 9.1 me. (used) 6.95 
T -20 /ARC -5 -4 to 5.3 mc. .... (used) 3.95 
BC -453 -190 to 550 kc (used) 9.95 
BC -454 -3 to 6 me. (new) 5.95 

(used) 3.95 
ARE RCVR. -.190 to 9.5 me... (used) 24.95 
274N TYPE RCVR. -1.5 to 3 me. (used) 
5.3 -7 MC XMTR (used) 14.95 

RAX RECEIVER 
Consists of 3 separate superhets which have 
8 tubes, 1 antenna and 2 R.F. sections. Fre- 
quency range of Set No. 1: 200 -1500 kcs.: 
Set No. 2: 1500 -9000 kcs.; Set No. 3: 7000- 
27000 kes. Used, good cond. $15.95 Electrically perfect. Per set 

Prop Pitch Motors 
New. Original ease. Ship- 
ping weight $13.9K 
With transformer: 5, 24 
and 30 volts at 20 amps. 

$17.95 
Transformer alone..$4.95 

MOBILE 
DYNAMOTOR 

Dynamotor -9 VDC in- 
put; output 450 V. 60 
MA. 6 VDC input; out - 
put 275 V. 50 MA with 
Blower. $3.95 

ESEGE SALES COMPANY LTD. 
Distributors Electronic Parts 

1306 Bond Street at Pico Los Angeles 15. Cal. 
Terms: Cash With Order - Prices Subject to Change 

111MINeEs 
URPLUSI 
PECIA LS 

COMPLETE KITS -ALL NEW- SPECIAL! 

100 INSULATED RESISTORS 

Contains) over 60vá ues /a Complete Kit ait. 
`.MMYY 

SPOT S 

100 CARBON NON -INS. RESISTORS 
$.95 

wat stn Cent. over 25e values. Complete Kit Y 

50 RF CHOKE COILS 
All sizes for plate, grid. filament circuits. $1.95 Inc. popular 2.5 MH chokes. For Trans., 
TV. osc., etc. Complete Kit 

50 MICA CONDENSERS il 
Over 20 values, inc. silver mice types 

$PS, l Complete Kit 

25 PRECISION WIRE WOUND RESISTORS 
1 Well known brands. Inc. over 20 values. .75 

Complete Kit 

VOLUME CONTROL KIT 
15 types, inc. carbon & wire wound S.D. $1.95 and haft types, some w /switch. 7 
Complete Kit 

Prices F.O.B. PhP'QasePhi 
udecPOstagM.O.: 

ne C.O.D.'s 

THE ELECTRIC SPOT 
132 S. 11th St. PE 5-9146 Phila. 7, Pa. 

aiiiNOeMINN/feNEN 
Mass. Radio School 

273 Huntington Ave., Boston 15, Mass. 
Offers Training Courses for Radio Techni- 
cian (Pre -Television) and Licensed Radio 
Operator (All Types) including mainte- 
nance and operation of General Electronic 
Equipment. Over 20,000 Alumni and 30 

years' radio -training EXPERIENCE. 
Courses approved for Training for Veterans. 

Send for Catalog 
Licensed by Commonwealth of Mass. 

Department of Education 

MECHANIC'S VEST POCKET 

REFERENCE BOOK 
by E. PHELPS AND J. WOLFE 

Valuable tables, formulas and diagrams never before 
published in book form with simple instructions for 

practical use. 
)'rice 51.50 

At Your Bookstore or Direct from 

ZIFF -DAVIS PUBLISHING COMPANY 
185 N. Wabash Ave. Chicago I, Ill. 
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layers of Scotch tape as an insulation 
over the width coil, start with about 
150 turns of No. 34 enameled wire, 
wound in the same direction as the 
width coil itself. Measuring the pulse 
thus obtained on the oscilloscope, the 
coil is then adjusted to provide about 
200 volts peak -to -peak pulse ampli- 
tude. Some service technicians may 
want to order this width coil directly 
from their Admiral parts distributor. 
It is coil T 405, Part No. 94A 16. 

Troubleshooting 
When servicing or troubleshooting 

a system of keyed a.g.c., the main fea- 
tures to keep in mind are as follows: 

(1) A positive sync pulse of 15,750 
c.p.s. frequency must appear on the 
grid of the a.g.c. tube. 

(2) A d.c. connection must exist be- 
tween the video amplifier and the grid 
and cathode of the a.g.c. tube, and 
either a d.c. restorer or a direct con- 
nection to the second detector must be 
present. 

(3) The grid of the a.g.c. tube must 
be about 3 to 5 volts negative with 
respect to the cathode. 

(4) The oscilloscope should show a 
positive pulse on the plate of the a.g.c. 
tube, the peak amplitude of which 
should be about 20 to 50 volts higher 
than the cathode potential. 

(5) The screen of the a.g.c. tube 
should show a d.c. voltage approxi- 
mately equal to the peak plate poten- 
tial. 

(6) The a.g.c. bias voltage should be 
d.c. only, varying from about 2 to 5 
volts negative. 

(7) Changing the signal strength at 
the antenna should bring an instant 
change in a.g.c. bias voltage. 

(8) Do not expect the keyed a.g.c. to 
operate when the horizontal sweep is 
not synchronized to the incoming pic- 
ture signal. 

In conclusion it should be said that 
the use of keyed a.g.c. will eliminate a 
number of problems now plaguing the 
viewing public. In addition to giving 
better noise response on weak signals 
and eliminating airplane flutter and 
similar sources of signal fading, keyed 
a.g.c. systems have another advantage 
which is immediately apparent even to 
the layman. 

In receivers having no a.g.c., many 
service calls are due to too much con- 
trast, which in turn causes tearing, 
jumping, and even reversed picture 
polarity. Keyed a.g.c. completely elim- 
inates this problem. In most locations 
it is not necessary at all to adjust the 
contrast controls for each station, but 
once set properly, contrast and bright- 
ness controls can be completely for- 
gotten. The customer just switches 
channels and tunes for the best picture 
and sound. This is a great sales fea- 
ture as well as a help to the harassed 
service technician. Many of them will 
be anxious to add keyed a.g.c. to re- 
ceivers already sold, because getting 
better and steadier pictures means 
more satisfied customers. 

30 
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1 NOT SINCE "BEFORE THE WAR"... ART RADIO TUBES! 

SUCH TUSE VALUES AS THESE! 
Brought to you by ART RADIO CO. -an old and trusted name. All tubes listed 
here are available immediately from our huge stock. No waiting. Your order comes in- 
merchandise goes out -without delay. Stock up now at these terrific prices. All tubes 
individually boxed and backed by standard 90 -day RMA guarantee. 

IL4 6AQ5 6X4 35B5 
IR5 6AT6 I2AT6 35C5 
155 6AU6 12AT7 50B5 
IT4 6BA6 12AU6 I17Z3 
IU4 6BA7 12AÚ7 9001 
IU5 6BE6 I2AX7 9002 
3A4 6BF6 12BA6 9003 
3Q4 6BH6 12BA7 954 
3S4 6BJ6 I2BE6 955 
3V4 6C4 I2BF6 956 
6AG5 618 1918 

ANY ABOVE 
TUBE 33c each 

$2795 PER 100 
Assorted 

Please do not order types not shown on this list. 

Type 
7J P4 

10BP4 

CATHODE RAY TUBES 
First Quality -Fully Guaranteed 

Your Cost Your Cost 
Size Each I Type Size Each 
7" $15.95 12 L P4 1211/1" $29.95 
10" 19.95 All -Glass 15" or 16" 44.95 

ALL -CHANNEL 
TV ANTENNA 

High and low folded di- 
poles, with reflectors, 
complete with mast, 
specially $545 priced 

6AK5 6SD7GT 6W4GT 
6AL5 6SJ7GT 6X5GT 
6C5GT 6SK7GT 12M RCA 
6C6 6SL7GT I2A8GT 
6J6 6SN7GT 12J5GT RCA 
6P5GT 6SQ7GT 12SA7GT 
6S8GT 6SQ7GT I2SJ7GT 
6SA7GT 6V6GT I2SK7GT 

ANY ABOVE 3_ TUBE 

I2SN7GT 
I25Q7GT 
12S8GT 
25L6GT 
25Z6GT 
32L7GT 
35W4 
53 
77 

each 

$3250 $3250 PER 100 
Assorted 

Please do not order types not shown on this list. 

CRYSTAL PICKUP 

Special pickups with high gain Webster$ Cn 
N -7 crystal cartridge. A real buy at... 

CONDENSER BUYS! 
UPRIGHT CAN 

SINGLE HOLE MOUNT 
Mfd. W.V.DC 
8 475 
8 -8 475 
8 600 

3 ", 4" or 5" 
#5, each 
In cartons of 30, each 86c 

TREMENDOUS SPEAKER BUYS! 
PM, less output, Alnico 98c. 

6" x 9" Oval PM, Alnico #5, 3.16 oz. 49 $2. magnet, each L 7 
In cartons of 24, each $2.29 

3" DYNAMIC, 3000 -ohm field, 
each 

71/4" PM Replacement Auto 
Speaker less output, each. 

Your Cost 
39c 
54c 
69c 

49c 

$2.19 

Minimum order is $10.00. Orders below $10.00 cannot be accepted of these amazing prices 

115 Liberty St, New York 6, N. Y. 

Phone: COrtlendt 7.2918 

AUDIO ENGINEERING SCHOOL 
Practical engineering training 1, Audio fundamentals. Disc. Filio. \Tagne tir Recording, and Audio frequency tellmeasurements. ,r training simulates Broadcast. Motion Picture, tel and Commercial Recording work. 

Approved for Veterans ` 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -N North Kenmore, Hollywood 27, Calif. 

Correspondence Courses Available 
Specify if Veteran or Non -Veteran 

BILL SUTTON'S 
WHOLESALE ELECTRONICS 

COMMERCE at FIFTH ST. 

Fort Worth 2, Texas 

HAS THE 
SENSATIONAL NEW 

320 -K Signal 
Generator Kit 

IN STOCK! 

17CO 

FEININGER 

ON 
PHOTOGRAPHY 

The finest book on creative and technical 
photography ever published. The tech- 
nique and skills accumulated and devel- 
oped throughout the brilliant career of 
master photo -craftsman Andreas Feinin- 
ger condensed into one beautiful and 
massive volume. A fortune in photo- 
graphic information. 

Price $15.00 at your bookstore or 

Ziff -Davis Publishing Co., Dept. R. 
185 N. Wabash Ave., Chicago 1, Illinois 
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COMBINATION SPECIAL! 
3 -6 mes. Receiver and a 4-5.3 mcs. or 5.3 -7 mes. 
Transmitter, less top cover. Used, good cond. 
With all tubes and crystal. 
Per Set $6 .5 0 

FAMOUS "ARB" RECEIVER: 195 to 9,059 
km. Controlled by a 4 -band selector switch. 
Features include 6 tubes, 3 micro-volt sensi- 
tivity MVC or AVC CW or MCW -sharp or 
broad tuning for extra sensitivity. 28 V. dyna- 
motor. Guaranteed operative condi- 
tion. ONLY $ 19.95 

SCR 515 /BC 645 TRANSCEIVER: This is 
the only COMPLETE unit on the market! 
Ready for citizens' band with slight modifica- 
tion. Comes complete with transceiver unit, 
control box, dynamotor, rack, all plugs 
and antennas. Brand new. Each.... $19.9.5 

ARN -7 ADF COMPASS: Covers from 100 to 
1,750 km. Ideal for hi -fi broadcast 
tuner or receiver. Excel. Bond $15.95 

PE-S5: 12V input, output of 500V, 400 Ma . $9.95 

CD -283: cable and plug for PE -55 $1.75 

T19 ARC-5: 3 to 4 me transmitter in excellent 
condition $9.50 

GE PYRANOL CONDENSER: 10 mfd, 600 
V, new $ .75 

RETRACTABLE LANDING LIGHT: 250 
watt 8' seal beam lamp, lamp and meter 
operate from 12 volts, new $2.95 

TS -10: Sound powered phone, excellent condi- 
tion, guaranteed operating condition pair$12.95 

WECO G2 -3: desk or wall type phone hanger 
w /internal switch, new $3.95 

CD -42: 3 conductor, rubber covered 10 -foot 
length, with spade lugs on each end ..8 for $1.00 

BC -221 FREQUENCY METER WITH CAL- 
IBRATION BOOK: excellent condition. $65.00 

LM -18 FREQ. METER: excellent condi- 
tion, $72.50 and various other meters from 
2000 KC and up. 

ANTENNA RELAY RE -2, ARC-S: 0 to 10 
amp. RF thermocoupled meter. Also 50 uuf 
5900 V. Vacuum Condenser. Used, excellent 
condition. Each $1:75 

All BC units listed below on 110V, 60 cycle 
power supply: 
BC -1072A TRANSMITTER: pair of 826's in 
final, new $25.00 

B C -1073 FREQUENCY METER for the above: 
new $12.50 

B C -423 TRANSMITTER AND MODU- 
LATOR: new $9.55 

DU -1 LOOP: direct use with the ARB for 
accurate DF work, new $24.95 

MN -52H AZIMUTH CONTROL: for LP -20 
loop, new $24.95 

LP -20E LOOP: for RA -10 and MN -26 Re- 
ceivers, new - $7.95 

LP -21 LOOP: for ARN -7 and BC -433, 
new $9.95 

Come on in and see the tremendous stock 
in one of the largest SURPLUS ELEC- 
TRONICS companies in the country. 
Send orders to 

COLUMBIA ELECTRONICS SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 
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AFCA 

This Association is a patriotic 
non -profit organization, with chap- 
ters in most of the larger cities, 
dedicated to developing and main- 
taining efficient personnel, com- 
missioned, enlisted, civilian, for 
the supply (including design and 
development), installation, main- 
tenance, and operation of com- 
munications and electronic equip- 
ment for Army, Navy, and Air 
Force and their supporting civil- 
ian activities. It publishes a maga- 
zine "SIGNALS" at its national 
headquarters in Washington. Ev- 
ery American interested in any 
way in communications is eligible 
and invited to join. Dues are $5.00 
per year. Application should be 
submitted to the secretary at 1624 
Eÿe St., N. W., Washington 6, 
D. C., who will furnish details 
upon request. 

AFCA 
Atlanta 

Atlanta was the third chapter to 
hear Dr. J. O. Perrine, Assistant Vice 
President of the American Telephone 
and Telegraph Company, deliver his 
demonstration- lecture on "Micro -Ra- 
dio Waves in Civil and Military Corn - 
munications." Dr. Perrine was the 
principal speaker at the annual fall 
dinner -meeting of the chapter on Sep- 
tember 6th at the Officers' Club, Fort 
McPherson. He was introduced to the 
assembly by Mr. Hal S. Dumas, Presi- 
dent of Southern Bell Telephone and 
Telegraph Company. 

Among those present were : Lt. Gen. 
Alvin C. Gillen', Commanding General, 
Third Army; Maj. Gen. Paul J. Muel- 
ler, Deputy Commanding General, 

CHAPTER NOTES 

Third Army; Maj. Gen. William C. 
Chase, Chief of Staff, Third Army; Col. 
Frank Ward, Deputy Post Commander, 
Fort McPherson; Col. R. P. Lyman, 
Signal Officer, Third Army; Brig. Gen. 
William L. Plummer, USAFR; Lt. Col. 
George H. Kneen, Commanding Officer, 
Marietta Air Force Base; Capt. E. C. 
Parker, USN, Commanding Officer, U. 
S. Naval Air Station, Atlanta; Mr. J. 
G. Bradbury, Executive Vice Presi- 
dent, Southern Bell Telephone and 
Telegraph Company. 

Augusta -Camp Gordon 
Dr. J. O. Perrine's appearance be- 

fore the Augusta -Camp Gordon Chap- 
ter on September 1st drew a record 
audience of 650 at Theater No. 1, 
Camp Gordon. The local press re- 
ported it as "one of the most amazing 
demonstrations ever seen here of the 
progress being made in the transmis- 
sion of electrical energy and the trans- 
formation of this force into light and 
sound." 

Prior to the lecture, Dr. Perrine was 
guest of honor at a dinner given by 
the chapter at the Camp Gordon Offi- 
cers' Club. 

Baltimore 
The October meeting of the Balti- 

more Chapter was held at the U. S. 
Naval Academy, Annapolis, on Octo- 
ber 19th. After dinner at the Officers' 
Club, the members attended a lecture 
on electronics and electricity, as cov- 
ered in the Naval Academy course. 
This was followed by a visit to the 
Electrical Engineering Laboratory. 

The program was arranged by Rear 
Admiral James L. Holloway, Jr., Su- 

The Chicago Chapter group aboard a Patrol Craft Escort vessel en route to U. S. 
Naval Training Center at Great Lakes, III., where the September meeting was held. 
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perintendent of the Naval Academy; 
Capt. William R. Smedberg, Head of 
the Academy's Department of Electri- 
cal Engineering; and Capt. Richard E. 
Elliott, Commanding Officer of the U. 
S. Navy Communication Station, An- 
napolis. 

Chicago 
The Chicago Chapter held its Sep- 

tember meeting at the U. S. Naval 
Training Center, Great Lakes, Ill., on 
the evening of September 21st. 
Through the courtesy of Capt. Valvin 
R. Sinclair, USN, Inspector Instruc- 
tor of Chicago and Evanston Naval 
Schools, a Destroyer Escort vessel was 
provided to transport one hundred 
members and guests to the Great 
Lakes base. The PCE 894, under com- 
mand of Lt. H. E. Graven, USN, left 
Naval Armory in Chicago in mid- after- 
noon, arriving at Great Lakes in time 
for a tour of the base before dinner at 
the Officers' Club. 

Chapter president Oliver Read pre- 
sided at the meeting, introducing as 
speakers U. S. Naval experts on elec- 
tronics supply and training. Capt. 
W. M. Foster, USN, keynoted the meet- 
ing with a short talk on the Naval ob- 
jective of making as easy as possible 
the work of firms supplying new and 
old items of equipment. Commander 
C. R. Eagle, Jr., USN, executive officer 
of the Electronics Supply Office, briefly 
outlined the facts about the purchas- 
ing office, and indicated high points of 
interest to be seen in the tour after 
the meeting. Commander A. B. Chase, 
USN, described some of his problems 
as Technical Officer of the Electronics 
Supply Office. Lt. Commander N. A. 
Garretty, USN, Officer in Charge of 
the Electronics Technicians School, 
gave facts about the installation for 
training of maintenance men on radar, 
sonar, and communication equipment. 

After the short talks, the meeting 
was adjourned to form convenient 
groups to tour the Supply Office and 
the Training School. The Training 
School equipment was spectacular in 
its twelve million dollar installation 
designed to graduate 250 to 300 men 
per month with a 42 -week course of 
instruction. 

Detroit 
The first fall meeting of the recent- 

ly organized Greater Detroit Chapter 
featured a demonstration -lecture on 
the Air Force's tri -dimensional pho- 
tography show by Col. George W. God- 
dard, USAF, Chief, Photographic Lab- 
oratory, Engineering Div. The meet- 
ing was held on October 6th in the 
Detroit News -WWJ auditorium. 

AFCA vice -president T. S. Gary, 
Automatic Electric Co., officially pre- 
sented the chapter charter to chapter 
president R. J. McElroy of Michigan 
Bell Telephone Co. 

Kentucky 
"Communications as a Crime Stop- 

per" was the topic of the October 14th 
meeting of the Kentucky Chapter at 
the Lexington Signal Depot. The sub - 
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ESSE RADIO CO. ESSE WILL BUY ( IN INDIANALIS 

ANYTHING ELECTRONIC 
Attention Factories, Hams, Dealers, Individuals 

... just Anybody 
Some of the equipment listed below is urgently needed by our company to meet the demands of customers and we will pay the highest cash prices. 
Send letter with full description describing condition and quote price. We will immedi- ately answer and if we can use your equipment, we will authorize you to send it to us COD. 
We are dealers in surplus electronics and we are interested in anything dealing with radio or television. We are especially interested in large quantities of surplus and any- thing that can be bought at a bargain price. Please don't hesitate to write us immedi- ately. Quote us prices on what you have and give us a full detailed description. We will not answer any letter unless description and price is quoted. 

WE NEED AT ONCE! 
We Are Especially Interested in Large Quantities 

BC -348 Receivers, AC or DC models Large stocks of condensers BC -312 Receivers Large stocks of resistors BC -221 Frequency Meters Large stocks of speakers SCR -522 Transmitters & Receivers BC -224 Receivers Hallicrafters BC -610 Transmitters BC -342 Receivers 
Any factory built transmitters and receivers Police type VHF transmitters and receivers such as Hallicrafters, National, Temco, for mobile application 

Collins, RCA, RME, Hammerlund, Millen, Collins ART -13 Transmitters 
Meek, Harvey -Wells, Meissner, Sonar, Mc- APS -13's 
Murdo -Silver, Gonset, Stancor, Bud, etc. SCR -269F or G Fairchild or Bendix ADF's 

Amateur or commercial sets Headphones in quantity lots 
Large stocks of tubes Microphones in quantity lots 

Field telephones Large stocks of transformers Sound- powered telephones 
We are especially interested in any factories, dealers or other outlets giving us a list of surplus electronic equipment that Is for sale so that we may submit our hid. 

To All Customers of Esse Radio Company: 
Esse Radio Company has tried for a long while to supply its many thousands of customers with the largest variety, and at the lowest prices, surplus gear and will continue to do that. Now today and hereafter, as long as possible, we will supply to you radio tubes of any type listed below at 50c each. Most of these tubes will be in cartons with the "Esse" name on each box but In any event will be unconditionally guaranteed against anything, except breakage, for 90 days from date of purchase. We will take your word for whether or not the tube is bad and will replace it free of charge if you will send the tube back to us. We don't think there is a better guarantee by anybody than ours. We want your business and your friendship and we want to continue to supply you with your needs in radio at the lowest possible prices. Make ESSE your headquarters. If you can use 100 or more at one time (mix -up the types, we don't care), our price will be 45c ea. If you can use 250 or more of any type (mixed -up), our price will be 42c ea. If you can use 1000 or more, 38c ea. Here's our list. Watch "CO" for ESSE ads. We are possibly doing more advertiting in "CQ" magazine, on sur- plus, than any other surplus dealer. 
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5Y3GT 
5Y4G 

6B36 
6C4 

6S7G 
6S8 

6X4 
6X5 

12BA7 
12BE6 

1223 
14A7 

39/44 
40 

84/6Z4 
85 

9001 
1T4 5Z3 6C5 6SA7 6Y6 12BF7 14Q7 41 89 1T5 5Z4 6C8G 6SC7 6Y7 12C8 14X7 42 117P7 1U4 6A3 6D6 6SD7 6ZY5 12F5 19 43 11723 IU5 6A4 6D8 6SF5 7A4 12H6 19T8 46 117Z6 
This Is Surplus Equipment -Cash With All Orders - Orders Shipped F.O.B. Collect 

ESSE RADIO COMPANY 
40 West South Street Indianapolis, Indiana 

Mention RADIO & TELEVISION NEWS 
when answering advertisements 

RADIO 
COURSES 

Preparatory Mathematics, Serv- 
ice, Broadcast, Television, Ma- 
rine Operating, Aeronautical, / Frequency Modulation, Radar. 

Classes now forming for the mid -year term 
Feb. 1st 

Entrance exam. Jan. 23rd 
lereruns. Literature 

COMMERCIAL RADIO INSTITUTE 
(Founded 1920) 

38 W. Biddle St. Baltimore I, Md. 

HAMMOND 
ORGANS 
WANTED 

Any Model - Any Condition 

Box 492, % RADIO 
& TELEVISION NEWS 

185 N. Wabash Ave. 
Chicago 1. III. 
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ADMIRAL TV SET CHASSIS -- cadmium plated stee. 
-173/4 ̂ x13 "x4 " -will take 7 ", 10 ", 12" tube, 
14 peanut socket & 8 octal socket cutouts, plus 
numerous condenser, xfmr., & other mounting cut- 
outs-control cti cutoutsrear-complete with 
sub lyuo front 

7 "x3" cutouts 
for 3 peanut tubes & interstage xfmr $1.49 

Both chassis, but with tuner wired (less 
xfmr.) $1.89 

TEST EQUIPMENT 
CAVITY TYPE FREQ. A FIELD STRENGTH METER 
BC 906 -D (14.5 -23.5 MC) $29.00 
MCINTOSH SINUSTAT $75.00 

METERS -NEW IN CARTONS 
MARION HM3 /0-1MA from center zero-115 VDC & 

10() MA scales $2.95 
ALTIMETER INDICATOR APN- I -0 -IMA movement/ 

5MA shunt /270 °sale $2.75 
DEJUR -ANSCO mod. 310 -1000 DC mils $2.95 
TRIPLETT 0 -5 AC amps (scale graduated 0.125 amp - 

for use with 125/5 current xfmr.) model 
331 -JP $3.95 

TRIPLETT 0.75AC amps.-mod. 331 -JP $3.95 
MALLORY -3 L RY mod. 3AP598" case -800 amps. 

D.C. 
RADIO /RADAR MAJOR COMPONENTS 

G.E. WIEN BRIDGE SERVO -AMPLIFIER cat. 8003561G1 
-2 61.6 tubes -10,000 B choke -2 & 4 MFD /600V 

s ca ail560 cy.-new-wt. approx. 10 lb.....$19.00 
INDICATOR BC -704A from radar-SCR-521 (USN -ASB) 

with 7 tubes less 5" CR tube -makes excellent 
synchroscope foundation -in beautiful wood trunk 

$9.95 
TX -RX EC -845A new 'n 

c 
artons $15.95 

DYNAMOTOR for BC -645 ,PE-101-C) new in cartons 
$2.95 

XMTR. BC430 -used with tubes $4.50 
RCVR. 8C229 -used with tubes....... $4.50 
R -29 /APS -2C- new -over 30 tubes, including 2" & 5" 

CR tubes .. .........$29.95 

RADIO COMPASS 
7435 tubeopworn . 

but 
g.od 

RADIO COMPASS 6 / 
Bendix) 

revr. shopworn. but 8.00 
as new fRr MN-26 Bendix) $$1.59 

DYNAMOTOR -53 25.00 
1N MINUTE 

TIMER 
w - 

CONTACTOR 
tubes. .$25.00 

1 MINUTE TIMER & CONTACTOR BC phor. (s ep 
wound clock assbiy. asi 1 min. oponow f. sweep 
hand contactor mechanism)- atsrooP now for dark- 
room at $2.95 

MARINE XMTR. Mackay 188 -B (500KC-5W) less btys. 
& phones $9.95 

INTERPHONE AMPLIFIER BC-347-contains 6F8 tube, 
rs., etc.. um. 89.95 

IT TA-12 ndix xmir 39.95 
XMTR. TA )2 539.95 

ALTIMETER RT-7 APN -1 -new $7.95 
FAST CAPACITOR .5 MFD....000VDC 31A8076-.P- 

Pros. 12 "x5630 Can. . ...... 29.95 
REMOTE C NTROL 

phone 
with 

REMOTE CONTROL UNIT 
Similar 

Phone with 
new TS-13 

metal 
hand Set). Similar EE -8, 

but in metal c ea. 
KENYON XFMR. 595....../22. @ 

.200 VA sec. .. ... $39.00 
ACME XFMR. -120V /120 shield 80 cy.-2 KVA Cat. 

1l T4173 $29.00 
MISCELLANEOUS 

U. S. NAVY TORPEDO CAMERA type 1- manually or 
elec. (24VDC( operated -5" wide-angle F 4.5 lens - 
uses regular 120 film- complete with attachments & 
manual in beautiful plywood carrying case $39.95 

AUTO. GUN CHARGER 825Z91161 $6.00 
COMPENSATING SIGHT K -13 Sperry $7.50 

I REAL HAM BARGAINS I 

EUREKA ELECTRIC MOTOR 24 VDC 6000 RPM 5.7 
amp-1/12 h.p. $2.95 

REVERSIBLE MOTOR -Mod. MO-5-8-2A VDC -7000 
RPM -approx. 1" diam. x 21/2" L. $1.95 

AC-DC MOTOR -3600 RPM -2 amp-1 phase - 
3.25 V. 

MICRO SWITCH- operates norm., open or closed..195 
CHOKE 5H -.1 amp. GE stock í3C324 -4 for BC-191 

& BC375 49e 
TOGGLE SWITCH type AN3022 -Iß-35 amp.-new- 

center off type 25e 
SELENIUM RECT. $1.75 
SELENIUM RECT. Í53 1 52.25 
SELENIUM 

CONTROL 
RECTIFIER xE Ilm ií $2.25 

OUNCE4 CNTR CABLE- MC215 -77" long. $1.25 
TELEPH XFMR. C-421 75e 
TELEPHONE RINGER BOXe 

used 
Elec. Co.-Chi- 

cago-used but good -were used by armed fonlys 
only 69e 

VT 127 A CERAMIC XMTR. TUBE SOCKET 
39e, 3 for $1.00 

SELSYN GENERATOR 7G -MK3 Ford & Arma 90 -115V 
60 CY 527.50 ea. 

SELSYÑS- new -Mod. 23161, 231E1 (normally used 
57.5 V 400 cy-can be used on 110 V 60 cy with 
resistors) $2.75 pr. 

DYNAMIC MIKE & HEADSET -Mark 2- x19....$2.23 
NIGH IMPED. HEADSETS -with cord & PL-55-use e55 

but good 
ANT. CURRENT INDICATOR BC-442-119.5 MV move- 

ment-current xfmr. & thermocouple-50MMF vac- 
uum condenser) -500V. rating -use with any r ig 

h 
$3B 

HEADSET a eOa ohm c R-30-B 
reproducers-same as HS-30 except this 

set 
consists 

of headsets each through separate 
mrs. C-410 to tw o PL-55 pl ugs -new with 

cords $3.95 
CERAMIC INSULATING BEADS IN831stock 

# doe. $100 
CERAMIC FED ED THROUGH -1/e" center hole-for 5/1080" 

sections 12 pr. 
MINNEAPOLIS -HONEYWELL AMPLIFIER G4O3A1CA3 

115V./400 cy.-nearly new with (2) 7C5-7F7-7V4 
.$1.95 

AN /CRW -2 VHF rev, (3- 8Sí.7. 1 -6SN7. 1 -6SG7, 
1-635 tubes) dynamotor. plug -in coils & sensitive 
relacs -about 110 MC 55.95 

BC -733D localizer revr. 108 -110 MC -6 xtals -10 
tubes -new $6.95 

XMTR. CONTROL BOX C -30 /ARC -5 $1.00 
VIBRATOR POWER SUPPLY PE -157B -used but good - 

with 4" spkr. . 57.95 
SPEECH AMPLIFIER BC -456 - less dynamotor - new 

with tubes 52.25 
DM33A DYNAMOTOR for BC- 456 -used $1.00 
SE 43901-new-less 

F 
tubes Bleontains 1 e 8 can co d ns- 

ers- xfmr. -S sockets -4 neon sockets -8 relay 
hundreds of other parts) $3.25 

TUNING UNIT- contains -8 APC cond.. 8 coils, 3 mi- 
cas & registers. 1 pore. 2 gang wafer switch, doz- 

4 
ens parts approx. 5 "x5 "x21/4" -(also 

$1 9e 
some 

band 
INTERSTAGE XFMR. -stock 11229636 -P -1'7500 OtaTS 

to grid 
METER SHUNT 50 MV -300 amp. ..... 750 
LEACH RELAY P -3 -1280 ohms -7MA kickoff-approx. 

LEACH RELAY 355- B/22.30 VDC -180 ohms 850 
RATCHET rRELACeh oil 11.5533 -28 VDC with 8" 

shaft 
POWER PANEL AMMETER SWITCH - new - Westing- 

house 329877- silver plated wipers & contacts- 
used for switching any one of 3 phases to meter - 
hat position's 1. 2. 3. & off .. ......59.00 

3 SECTION CERAMIC WAFER SWITCH- new -multi- 
ontact 6 position 69e 

25% with all orders -balance C.O.D. All merchandise 
F.O.B. Doirait. 

\ICON ELECTRONIC SALES 

3400 CHENE, DETROIT 7, MICHIGAN LOrain 8 -9966 
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ject was presented by two state offi- 
cials -the Commissioner of Kentucky 
State Police, Mr. Guthrie Crowe, and 
his Communications Chief, Mr. Henry 
C. Hall. 

New York 
The first fall meeting of the New 

York Chapter was a "Navy night." 
Members and guests met for dinner at 
the Officers' Club of the Brooklyn 
Navy Yard on October 5th. The guest 
of honor was the new Chief of Naval 
Communications, Rear Admiral John 
R. Redman, who had come up from 
Washington to address the chapter. 

Sacramento 
A composite picture of "Local Mili- 

tary Signal and Communication Es- 
tablishments" was presented at the 
September 27th meeting of the Sacra- 
mento Chapter at the Sacramento Sig- 
nal Depot Officers' Club. Short talks 
and demonstrations were given by 
speakers from each of the following 
activities : Sacramento Signal Depot; 
6205th Sig. CRAU -RES; 972nd Sig. 
Hdq. Coast. Co. -Res.; Mather Air Force 
Base; 146th AC & W Sqdn. -National 
Guard; Naval Reserve Area Communi- 
cations; Coast Guard Reserve; 184th 
Infantry -National Guard; 636th Field 
Arty. Bn.- National Guard; McClellan 
Air Force Base; and 22nd Air Force 
SC- Reserve. 

St. Louis 
The St. Louis Chapter held a dinner - 

meeting on September 30th at the 
Mark Twain Hotel. The program con- 
sisted of two sound movies furnished 
by the American Airlines -"Sky Way 
to Mexico" and "Arizona Sunflight." 

Southern California 
The program of the September meet- 

ing of the Southern California Chap- 
ter was presented by Mr. T. R. Parkin 
of the Naval Ordnance Test Station. 
It consisted of films showing the ac- 
tivities of the Station and discussion 
of the problems of measuring the bal- 
listics of rockets and other missiles. 

"What do you mean lightning doesn't 
strike twice in the same place ?" 

Electric! Automatic! 
,00,01."11l SENSATIONAL NEW 

2400 -HOUR CLOCK 

New electric, self- starting clock with 10" dial 
shows WORLD -WIDE TIME directly and clear- 
ly in every time zone! Shows minutes, seconds 
and 2400 hours! Rotating inner dial, hour, min- 
ute and giant sweep- second hands! Synchronous 
AC motor! Convex annealed glass crystal! 
Chrome -plated bezel! Dials lithographed in col- 
or; key cities and localities clearly shown! 
LOWEST price ever! 
It's the best clock value in RADIO SHACK 
history, ideal for DX loggers, communications, 
yachtsmen, servicemen, ships, clubs, dens. A 
terrific Xmas gift for "Hams" and short -wave 
listeners. 110V 60 ay AC. Postage extra. 

ORDER NOW FROM THIS AD! LIMITED SUPPLY! 
WRITE FOR 1910 CATALOG 6 BARGAIN BULLETIN! 

RADIO SHACK CORPORATION 
167 Washington St., Boston 10, Mass. 

THIS IS IT! 
SURPLUS BEST BUY 

SIGNAL GENERATOR 
1- 198 -A. Frequency range 
7 to 15 Mc. Multiplies 
into 20 and 10 meter 
bands. Modulated and At- 
tenuated 115v. 60 cy. 
power 
erted 

supply. plthe Fria)n con- 
verted 
Can be used as frequency 
meter. 

LIKE NEW $9.95 
ASSORTED D.C.RELAYS- 
6V, 12V, 24V, 48V. 
10, ALL NEW, $2.93 

G. E. TRANSFORMERS fee 
110 V. 60 Cy. AC 

850V CT, 6.3V @ SA, 6.3V 
@ 3A, 5V @ 3A. Con- 
servatively rated @ 148 

tested @ 
Mil, handle more. $2.95 

mil and 

ñ steal at $2.95 
G. E. 12 

HENRY 
CHOKE 

Made as ^om- 
o to 

Rove, only 
$1.95 

F.O.B. Oakland. 25"/9 cash with order. Bal. C.O.D. 

EMMONS RADIO SUPPLY 
405 - 10th ST. OAKLAND, CALIF. 

Phone TWinoaks 3 -9103 

WILL BUY 
Any quantities of new or used Elec- 
tronic Surplus Equipment: APN -9, 
RTA -1B, TS -67, TS -170, ARC -1, 
ARC -3, ART -13, BC -221, BC -348, 
SCR -522, etc. 
State Condition and Best Price. 

Box 491 c/o RADIO & TELEVISION NEWS 

185 N. Wabash Ave.. Chicago 1, Illinois 

COMPLETE Radio Engineering 
Course. Television B.S. degree. 
Courses also in Civil, Elec., Mech., 
Chem., Aeronautical Engineering, Bue. Admin., Ace.. 
Sec., Science. Visitors welcome. See beautiful campus. 
well equipped laboratories. Graduates successful. 66th 
year. Enter Jan., March. June, Sept. Write for catalog. 

16129 College Ave. 
TRI-STATE COLLEGE Angola, Indiana 

RADIO 8- TELEVISION NEWS 
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DO YOU KNOW? 
By DAVID SCOTT 

126. What are the actual physical 
forms of the inductive and capaci- 
tive elements in a vestigial side - 
band filter? 

A. The actual physical form of 
these elements is sections of coaxial 
cable. Lengths shorter than a quar- 
ter- wavelength present a capacitive 
reactance, and lengths longer than 
a quarter -wavelength present an 
inductive reactance. 

127. How is the audio portion of the 
television signal transmitted? 

A. The audio signal is trans- 
mitted through the process of fre- 
quency modulation at a frequency 
.25 mc. lower than the upper limit 
of the entire channel and is 50 kc. 
in bandwidth. 

128. Why is plate modulation not 
used in television ? 

A. Plate modulation is not used 
in television because of the very 
large signal voltage that would be 
necessary. 

129. Explain the action of a turn- 
stile antenna. 

A. In a turnstile antenna, the 
outer element of a coaxial radiator 
should have the form of a curved 
collar from which protrudes the in- 
ner conductor which has an ellipsoid 
shape. The four collar -ellipsoid 
combinations are fed inphase quad - 
rature. The sound antenna is of the 
folded dipole type, has a much nar- 
rower impedance characteristic, and 
displays virtually zero mutual im- 
pedance with the video antenna so 
that the sound and video radiators 
do not transfer energy from one to 
the other. 

130. Show how four pairs of dipole 
antennas may be arranged with a 
coaxial transmission line. 

A. 

t)' 

PHASE 
SETTINGS 

FEEDERS 

-30- 

December, 1949 

TUBES! NATIONALLY 
ADYER ISED BRANDS TUBES! 

RCA- Renrad- Sylvania- Tung -Sol- Natlonal Union -G. E.- Philco- Hyfron 
All new tubes. 100% guaranteed. Individually boxed. 

TYPE 
0A4G 

024 
. 

Á5GT .... 
Á7GT ... 
85/258 

C6GT 
.... 

C7 
D5GP .... 
D7G 

E5GP .... 
E7GT .... 
F4 

G4ß 
G6GT .... 
N4G 
H5GT .... 
H66 
160 
L4 
LA4 
LA6 
LB4 
L5 
LDS 
LG5 
1E3 
LH4 
LN5 
N5GT .... 
P5GT .... 
Q5GT .... 
R4 
R5 
84 
S5 

4 
T5GT .... 
V 

2A3 
2A40 ..... 
2A5 
2A6 
2B7 
2X2 

3A8 
304 
3Q5GT .... 
3S4 , 

514 
5U4G 

PRICE 
30.96 

.60 

.80 

1.65 

1.72 

,. 1.15 

1.88 

1.15 
1.40 
1.15 

1.40 
1.40 
.96 

96 
.96 
.80 
.60 

1.15 
.96 
.72 
.96 
.98 
.96 

6 
.98 
98 

.96 
,9g 
.72 
.80 
.96 
.96 
.72 
.85 

.72 

.96 

.80 
1.15 
1.15 

.80 
.98 
.96 

1.15 

1.75 
.80 
.85 
.72 

1.40 
.54 

TYPE 
5V46 

5X4G 

54G7 
5Z3 
524 

6A4 /LA 

6A7 .. ..... 
6Á8G7 
6A87 ,.... 
6AC7 

6AF6G 
6AG5 
6AG5 
6A KS 
6AL5 
6AC7 
6Aß5 
6ÁQ7 
6ÁT8 
6ÁU6 
6BÁ6 
6BE6 
s64G 
667 .. 
6B8ß 
6C4 
6C5 

6080 
6D6 
6E5 
6F5GT 
6F6 ........ 
6F6G 
6F7 
6FBG 
6G6r. ..... 
6H6GT 
615GT 
616 
617 
6K6GT 
6K7 
fì Kó 
6L50 
6L6 
6L6ßÁ 
6L7 
gN7 
BPSGT 
607 
eR7 ... 
687 

PRICE 
$0.85 

.96 

.65 

.54 

.65 

.96 

.96 
... 1.15 

.96 

.... .72 
1.15 
.96 

1.15 

.96 
1.15 
1.25 
.80 
.96 
.72 
.80 
,54 
.72 
.65 
.65 

1,13 
1.15 
.60 
.60 

I.Ì5 
.60 
.80 

.... .60 
72 
.60 

I.15 
I.15 
.96 

.... .60 .... -54 
.96 
.72 

.... .54 
.60 
.85 
,96 

1.26 
.... 1.15 

1.13 
.85 

.... .80 
.72 

.. .96 
.98 

TELEVISION 
PICTURE TUBE 

Latest Type- 
Fully Guaranteed 

$ 95 108P4- 10 '.. Te5 
A 95 31 12LP4- 12 "... v 

16LP4- 16'... 
All Television Picture Tubes 
Shipped by Express Only. 

6S8GT ....$0.65 6V7G 30.96 
6SA7GT 60 6W7G 96 

6X5GT .... .54 6SC7 .72 
6V6G .85 6SD7GT ... 1.15 6Y76 1.15 6SF5 .72 6270 1.40 6SF5 .72 62Y5G .... .80 

6SC7 .72 7A4 ,74 

6SJ 7 :760 7A6 .72 
6SK7GT ... .80 7A7 .72 

,8,,r 7A0 .72 6SL7GT ... 
784 .72 6SN7GT ... .80 784 .72 6547 .60 7B6 .72 

6SR7 .65 7B7 .72 
6887 .65 7B8 .72 
6ST7 .96 7C5 .72 

7C6 .72 6ST7 1.15 
7C7 .72 6T7ß 1.15 7E6 .72 

6U5 .72 7E7 .80 
7F7 

$4995 

6U8 .85 .80 
- 7F8 96 6U7 .65 7G7 ....... .96 

6V6 1.15 7H7 .72 
6V6GT .. .72 717 .96 

TERMS: 25 % with Order 
-Balance C.O.D.- F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00 

TYPE PRICE TYPE PRICE 
7L7 $0.80 31 $0.96 

iñi .80 
321707 ... 1.15 

7W7 
.96 33 

1.15 
7X7 35 .72 

(XXFM). .96 35A5 .72 
7Y4 .72 3585 .72 

704 1.40 35W4 T .45 
12A . .65 35Y4 .65 
12Aó 1.15 3524GT ... .54 
l2Á$ .96 35Z50T ... .45 

1.15 36 
65 l2Á8 .65 

12AH7GT... 1.15 38 
12ÁT8 .60 39/44 .96 
12gÁ6 .... .83 40 .80 
128 E6 .... .65 41 60 
12H 1.15 42 .60 
12H6 .65 43 .60 
1215G7 ... .54 45 .60 
1217GT ... .M 45Z3 .65 
12K7GT ... .60 45Z5GT .65 

Ì2Q701... .6b 47 85 
125Á7G7 
12SC7 80 50 1.46 
12SFS .... .65 50ÁS ,80 
12SF7 .... .72 SOBS .. .72 
12SG7 72 50 L6GT .66 

12SH7 80 50X6 .80 
50Y6GT .65 

12SK7GT .60 56 .65 128L7GT .. .85 57 .72 

12SQ7GT 
.80 58 .72 

-. .60 JOL7GT 1.40 
12SRI .... .80 71A .72 
1223 .98 75 .60 
1225(625) . 1.15 76 .60 
14Á4 .96 77 .60 
l4Á7 ...... .80 78 .60 
1486 ...... .80 79 .96 
14C7 .80 80 .45 
14F7 .80 81 1.40 
14H7 .80 82 .96 
1417 .96 83 .96 
14N7 ,96 63V I.15 
1407 ...... .80 g4 /6Z4 .65 
14R7 .80 85 .80 

19W7 

0..:48090606 

40 897L7GT I.8Ó 
24A .80 i I7N7GT .. 1.480 
25L6GT .60 117P7 1.40 
25Z5 .54 11723 .65 

25Z6GT ... .60 11726GT 85 
26 ,65 VR -4n ns 

27 .54 VR -108 ... .96 
30 .72 VR -150 96 

. F R A N K L I N- E L L I S C O.' 

1313 
Depf Wes2t 

Randolph Street \ 

LEARN RADIO! 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

141:1 EUTAW PLACE, BALT. 17, MD. 

Another 
Walter Ashe 

Exclusive! 

A brand new way to preserve 
every treasured issue of Radio 
and Television NewsMagazine. 
An ingenious, custom -built stor- 
age file made of high quality 
Kraft fibre board printed and 
constructed to look like a Buck- 
ram bound book. Measures 
12 "x81/2 "x23/16 ". 

RADIO CO. 
1125 PINE ST.* ST. LOUIS 1, MO. 

per set of 2 
Set of 2 holds 

12 complete issues 
(Plus 150 per set for pkg. 
& pstg. anywhere in U.S.) 

SPECIAL OFFER! 
New low prices on OST & 
CO Magazine Libraries. 

Formerly 35c 
Now Only 25¢ each 

Hold 12 issues 
(Plus 66 ea. to cover pkg. 
& pstg. anywhere in U.S.) 
ORDER YOURS TODAYI 

1:0 tilt. man who can 
h a n d l e any television 

problem ... and get well paid for 
it. Learn time -saving, trouble- 
shooting methods with this new, up- 
to- date book of down -to -cases tele- 
vision servicing, written so r a di o 
men can work from it 400 infor- 
mation- packed pages. 300 valuable illustrations show you 
bow to repair, adjust, service all makes -how to use new- 
est testing instruments. Covers UHF and Color TV' 
FILLED WITH FACTS YOU NEED TO GO PLACESI 
The PRACTICAL TELEVISION SERVICING AND TROUBLE- 
SHOOTING MANUAL starts right off with trouble- shooting, 
test instruments, adjustment, repair, replacement. Then 
completely covers tuners, television sound, alignment, pic- 
ture tubes, other important phases. Edited by men who 
have worked on radio and television for 20 years -men 
who know television- members of the famous COYNE staff! 

SEND NO MONEY FOR 7 -DAY TRIAL 
Get this great book, needed by every radio and television 
man, on 7 days' trial. Send no money. Just fill out and 
mail coupon today and pay postman. Or enclose $4.25 
and savepostage. Positive money -back guarantee. ACT NOW! 

MAIL COUPON TODAY! 
Educational Book Publishing Division 
COYNE ELECTRICAL & RADIO SCHOOL 
SOO S. Paulina St., Dept. 99 -T3, Chicago 12, III. 
YES! Rush your new PRACTICAL TELEVISION SERV- ICING d Trouble - Shooting Manual. I will pay post- 
man $4.25 plus postage. If riot completely satisfied, 
I may return book in 7 days for refund. 
Name Age. 

Address 

City Zone... State. 
I am enclosing $4.25. You pay postage. Same Money -Rack Guarantee. r 
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WHERE TO BUY IT .. . 

WHOLESALE RADIO 
of Baltimore 

BEST FOR THE FRINGE AREAS 

SNYDER LAZY XX 

T.V. ANTENNA 

unfold, 
tighten and erect 

Extremely hi -gain. Per- 
fect for fringe areas. 
Easily stacked double 
conical lazy XX type. All T.V. 
channels and FM. Overall height 
11 ft. erected. Complete with 3 
mating mast sections, guy wire an- 
chors, chors, standoff pole Insulators and 
adjustable mounting base. Corn - 
pletely pre- assembled. Model TX -2A. 

\ 
s1695 

BELL Hi- Fidelity 
Model 2122 

RADIO PHONO 
AMPLIFIER 

Frequency response: ± 
3 db. 30 to 15,000 cycles 

with controls set for flat re- 
sponse. Four Inputs- radio. crystal and two mag- 
netic pickups. Built -in pre-amplifier for each mag- 
netic Input. Bass and treble boost with attenua- 
tion. Output 10 watts. Power 117 volts; 60 cycles. 

tie" deep; 6" high; 113/4" long. 

Hi- Fidelify Sound Accessories 
GE 1201 Deluxe 12" P.M. SPEAKER..$ 17.70 
MEISSNER FM TUNER. Model 8C... 38.33 
NEW GE TRIPLE PLAY CARTRIDGE 

Plays all 3 speeds 33'/a -45-78 rpm. 
Dual stylus, plays all speeds at con- 
stant pressure. Model RPX -050 8.37 

RADIO CRAFTSMAN AM -FM TUNER 
(RC -8) 1 10.00 

RADIO CRAFTSMAN AMPLIFIER 
(RC -2) 39.00 

MIDGET 300 OHM LINE ANTENNA RELAY 
Double Pole, Double Throw 

300 ohm transmit- receive 
relay. Up to 500 watts 
R.F. on reasonably flat 
lines (measured on in- 
put). Silicone glass in- 
sulation. 

Advance Relays 
K1504 R.F. 115 V. A.C. 
K1604 R.F. 6 V. D.C. each 

SIy86 

Ideal for P.A. Installations 
4 TUBE. MINIATURE 

AM TUNER 
AM superhet miniature tuner. 
4 tube hi -gain' circuit; auto- 
matic volume 

control; 
per- 

meability tuned IF 455 KC; 
nigh output 10 V. RMS average; 
3 step output adjustable; shield- 

ed output cable. Self contained 
power supply. Complete, wired, 

air iru aligned. Site 4 "x5 "x4 ". 

Lowest Prices' Highest Quality 

HIGH VOLTAGE T.V. 
CONDENSERS 

.0005 mfd. 6000 V. 19 c 

.001 .mfd. 6000 V. 19c 

.005 mfd. 6000 V. 23c 

.03 mfd. 6000 V. 35 c 

.05 mfd. 6000 V. 39c 

.0005 mfd. 7500 V. 39 C 

.001 mid. 10.000 V. 49c 

New Low Price! Model S -38A 

HALLICRAFTERS RECEIVER 
Gives outstanding recep- \ .tion at a moderate price. 
Stkndaod broadcast plus 3 
short wave bands. Built.' 
in P.M. speaker. Contin- 
uous AM reception, 540 
Kc. to 32 Mc.S3995 
Four tubes 
plus rectifier. 

WE HAVE COMPLETE LINE OF HALLICRAFTERS 

WRITE FOR FREE "FYI" BULLETIN 
Address all orders to Dept. QR 94 

or call Mulberry 2134 

WHOLESALE 
LI RADIO PARTS CO., Inc. 

311 W. Baltimore St. 

BALTIMORE 1, MD. 

I 52 

RADIO &TELEVISION NEWS 1949 
INDEX TO VOLUMES 41 -42 

AMATEUR 
ANTENNAS 
A Local /DX Antenna for the 7 mc. 

Band (Smith, W6BCX) 86 Mar. 
A Three -Pound 10 -Meter Beam (Har- 

ris, W9KNK) 70 Oct. 
Single Turn Loop (Smith, W6BCX) 58 Jan. 
Tune Your Antenna With a String 

(Ulyat, W4JPW) 47 Oct. 
CODE 
A Novel Tubeless Tone Generator 

(Turner, K6AI) 39 Oct. 
The Beginning Amateur (Part 2) 

(Hertzberg, W2DJJ) 42 Mar. 
CONVERTERS 
A Compact 10 -Meter Converter (Bain) 45 Feb. 
A 220 mc. Converter from the Sur- 

plus R- 1 /ARR -1 (May, Jr., W5AJG) 46 Jan. 
MISCELLANEOUS 
A C. W. Filter (Countryman, W1RBK, 

W3HH) 42 Nov. 
EM Data for Surplus Tubes 74 May 
Navy Men Open New "Ham" Sta- 

tion at Pearl Harbor 146 May 
Screen Modulated - Final (Kline, 

W6CXM) 110 June 
Summary Of The New Proposed 

Amateur Rules and Regulations 
Of The FCC 60 July 

$10,000 Ham Contest 52 Mar. 
$10,000 New Ham Contest 67 May 
The AARS Now Reinstated as MARS 96 Feb. 
The Beginning Amateur (Part 1) 

(Hertzberg, W2DJJ) 35 Feb, 
The Beginning Amateur (Part 2) 

(Hertzberg, W2DJJ) 42 Mar. 
The Beginning Amateur (Part 3) 

(Hertzberg, W2DJJ) 47 Apr. 
The Beginning Amateur (Part 4) 

(Hertzberg, W2D'JJ) 44 May 
The Beginning Amateur (Part 5) 

(Hertzberg, W2DJJ) 58 June 
The Beginning Amateur (Part 6) 

Hertzberg, W2DJJ) 50 July 
The Beginning Amateur (Part 7) 

(Hertzberg, W2DJJ) 45 Aug. 
The Beginning Amateur (Part 8) 

(Hertzberg, W2DJJ) 54 Sept. 
The Beginning Amateur (Part 9) 

(Hertzberg, W2DJJ) 42 Oct. 
The Beginning Amateur (Part 10) 

(Hertzberg, W2DJJ) 66 Nov. 
The Beginning Amateur (Part 11) 

(Hertzberg, W2DJJ) 59 Dec. 
Troop 510 B.S.A. Starts Ham Pro- 

gram 58 Aug. 
Unity Returns to Ham Radio (Frank, 

W9JU) 54 Dec. 
W3KPX High -Gain Preamplifier for 

10 Meters (Hooton, W3KPX) 49 Jan. 
RECEIVERS 
A Briefcase Ham Portable (Cam - 

paine, W3KWP & Judkins, W3AC) 54 May 
A Low -Cost Ham Receiver (Noell, 

W5OPW) 54 Oct. 
A Modern DX Receiver (Carter, 

VE3QD) 59 Apr. 
A Modern Mobile Transceiver (Hy- 

der, W3NVL) 41 July 
A One Tube, 2 -Meter Superhet 

(Schultz, W2MUU) 64 Feb. 
Build Your Own Communications Re- 

ceiver (Part 6) (Goode) 66 Jan. 
Build Your Own Communications Re- 

ceiver (Part 7) (Goode) 50 Feb. 
Miniature 4 Tube Transceiver 33 June 
The Beginning Amateur (Part 3) 

(Hertzberg, W2DJJ) 47 Apr. 
The Beginning Amateur (Part 7) 

(Hertzberg, W2DJJ) 45 Aug. 

TEST EQUIPMENT . < 

An Automatic Test Keyer (Whitaker, 
W2BFB) 70 Dec. 

A Novel Plate -Dip Oscillator (Schultz, 
W2MUU) 42 May 

A Dual- Purpose Frequency Meter - 
V.F.O. (Countryman, W3HH, 
WIRVK) 56 May 

The Double Checker (Rogers; 
W1DFS) 102 Nov. 

Versatile R. F. Meter for Ham Sta- 
tions (Lewis, W8MQU) 35 Apr. 

TRANSMITTERS 
A $ andswitching V.F.O.-Exciter Unit 

(Drenner, WV/LOS) 37 Sept. 
A Briefcase' Ham Portable (Cam - 

paine, W3KWP & Judkins, W3AC) 54 May 
Adding Phone To "Your First Trans- 

mitter" (Parmenter, W1JXF) 42 Dec. 
A Dual- Purpose Frequency Meter - 

V.F.O. (Countryman, W3HH, 
WIRVK) 56 May 

A Low -Cost Bandswitching V.F.O. 
(Lewis, W8MQU) 34 June 

A Low -Power Rig for C.W. or FM 
Phone (Woolley, WOSGG) 48 Aug. 

A Miniature Phone -C.W. Transmitter 
for Portable or Mobile Use (Bum - 
baugh, W6HI) 61 June 

A Modern Mobile Transceiver (Hy- 
der, W3NVL) 41 July 

An All -Band Mobile Transmitter (Cle- 
mens, W9ERN) 50 Apr. 

A Novel Break -In V.F.O. (Woolley, 
WOSGG) 46 Mar. 

Apartment Size 400 -Watt Transmitter 
(Smith, W9ZMD) 52 July 

A Phone -C.W. Transmitter in Minia- 
ture (Zimmerman, W3KOY) 49 Mar, 

A Super -Modulated, Low -Power 
Phone Transmitter (Turner, K6AI). 50 June 

A 10 -Meter Mobile Transmitter 
(Turner, K6AI) 32 July 

Crystal Controlled Portable V.H.F. 
Transmitter (Tomer, W 1PIM) 34 Aug. 

Miniature 4 Tube Transceiver 33 June 
Self Modulating The 829 -B (Woolley, 

WOSGG) 49 Sept. 
The Beginning Amateur (Part 5) 

(Hertzberg, W2DJJ) 58 June 
Your First Transmitter (Parmenter, 

W1JXF & Clark, WI KLS) 26 Aug. 

AM-FM 

MISCELLANEOUS 
A Booster For Your FM Receiver 

(Sulzer, W3HFW) 40 May 
Build Your Own 10.7 mc. Discrimina- 

tor Transformer (Michalowicz) 59 May 
RECEIVERS 
Hcme -Búilt High Fidelity AM Tuner 

(Frenkel, Jr., W9GUP) 64 Mar. 
Regenerative Short -Wave Receiver 

in Miniature (Hawkins) 62 May 
Wide Range Bandpass Crystal Tuner 

(Boyer, W6UYH) 31 Aug. 
SERVICE NOTES 
Circuit Isolation by means of Signal 

Tracing (Cataldo & Richard) 62 Apr. 
Household Radio Interference Elimi- 

nation (Teegarden) 34 Sept. 
How to Eliminate Auto Radio Static 

(Anderson) 38 May 
Mac's Radio Service Shop (Frye) 56 Jan. 
Mac's Radio Service Shop (Frye) 54 Feb. 
Mac's Radio Service Shop (Frye) 58 Mar. 
Mac's Radio Service Shop (Frye) 42 Apr. 
Mac's Radio Service Shop (Frye) 52 May 
Mac's Radio Service Shop (Frye) 60 -June 
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www.americanradiohistory.com

www.americanradiohistory.com


Mac's Radio Service Shop (Frye) 40 July 
Mac's Radio Service Shop (Frye) 36 Aug. 
Mac's Radio Service Shop (Frye) 48 Sept. 
Mac's Radio Service Shop (Frye) 48 Oct. 
Mac's Radio Service Shop (Frye) 68 Nov. 
Mac's Radio Service Shop (Frye) 53 Dec. 
Reflex Amplifier Considerations in 

Receiver Design (Kasner) 46 Feb. 
Servicing Intermittents (Field) 68 Oct. 
Servicing Simplified (Richard & 

Cataldo 70 Jan. 

AUDIO 
AMPLIFIERS 
A Direct -Coupled Amplifier with 

Cathode Follower (Bates) 
A Feedback Amplifier for Pilotuners 

and Phonographs (Carroll) 
A Modern Wide -Range Phono Am- 

plifier (Mayeda) 
A 35 -Watt Hi- Fidelity Amplifier 

(Cleary) 
A Wide Range Equalizing Amplifier 

(Hyder) 52 Oct. 
High- Quality Amplifier Design 

(Southworth) 39 Nov. 
High- Quality Audio at Reasonable 

Cost (Urban) 58 Nov. 
Latest in Triode High Fidelity Ampli- 

fiers (Keim) 42 Feb. 
INTERCOMS 
An Intercom for the Home (Fink - 

beiner, W8AQK) 49 Nov. 
Fixed Bias for Audio Output Stages 

(Bookee) 80 Nov. 
New Markets for Intercoms (Liber- 

man) 45 Dec. 
Servicing Public Address Systems 

(Ledbetter) 70 Nov. 
MISCELLANEOUS 
Cathode Follower Matches Audio 

Line (Wilde) 44 Dec. 
Dividing Networks (Renne) 64 Dec. 
Synthetic Reverberation (Dundovic) 68 Jan. 
Why Must We Have Bad Audio? 

(Keim) 41 Jan. 
PHONO 
An Inexpensive Low -Pass Filter for 

Record Reproduction (Zink) 77 Mar. 
Equalizer for Phono Amplifiers (Hof) 62 Feb. 
Equalizing Crystal Phonograph Pick- 

ups (Boegli) 64 Nov. 
Microgrooves Mean More Money 

(Ledbetter) 54 Jan. 
The "New Look" in Popular Records 

(Gootee) 41 Mar. 
RECORDING 
Adapting Home Recorders for Pro- 

fessional Use (Ledbetter) 47 Feb. 
Home Recording Studio 57 Nov. 
Putting Microgrooves on the Air 

(McClung & Flint, Jr.) 37 Aug. 
SPEAKER CABINETS 
A Compact Low- Frequency Baffle 

(Fort) 56 June 
A Horn -Type Transducer of Mini- 

mum Dimensions (Doby á Augs- 
purger, Jr.) 54 Nov. 

A Three -Dimensional Reproducer 
System (Wolfe) 44 June 

Loudspeaker Enclosures (Goodell) 35 Nov. 
TEST EQUIPMENT 
An Inexpensive Audio Frequency 

Generator (Whitaker, W2BFB) 40 Aug. 
A Simple Distortion Analyzer (Wolfe) 44 Nov. 
Audio Service and Development 

Techniques (Hoadley) 72 Oct. 
Audio Test Instruments (Fidelman) 72 Nov. 
TESTING 
Audio Transient Distortion (South - 

worth) 38 Apr. 
Audit Transient Distortion (South - 

worth 46 June 
Testing Precision Audio Equipment 

(Davis) 70 Aug. 

GENERAL 
BOOK REVIEWS 
A Business of My Own (Morgan) 92 Sept. 

December., 1919 

62 Nov. 

39 Feb. 

46 Nov. 

36 Apr. 

Easy on the Ears .. . 
TELEX Monoset* -Under Chin Headset 

Stethoscope design of the Telex Monoset eliminates 
tiresome pressure- instrument swings lightly under 
the chin. Wear it for hours without fatigue! 

TELEX Earset-Slips onto the Ear 

Weighing only IA oz., Earsel's 
flat plastic frame slips onto the 
ear, holds the sensitive receiver 
securely in place. User's other 
ear is always free for phone calls ink 
or conversation. 

TELEX Twinset *-Nothing Need 
Touch Ears! 
Lightest twin- receiver headset 
made -weighs only 1.6 oz. Adjust 
to any head. Flexible, 
slips into pocket. 

TELEX Pillow Speaker 
permits private radio listening. 
Palm- sized, weight 1.1 oz., 
shockproof, sterilizable. 

Write for Colorful FREE Specifications Folder Today! 

TELEX 
DEPT, II- 20 -12. TELEX PARK 

MINNEAPOLIS, MINNESO'I':A 

, . ....x 
M0e0Y0 AT Me 

In Canada, Atlas Radio Corp., Toront o 

The BEST WAY to learn about TELEVISION 

is to learn by building your own! 
. . . and while doing so 
choose a kit that will give 
you a fine set 

TECH -MASTER 
VOLTAGE DOUBLER 
630 -TK Super 16 

16 inch TV KIT 
The circuit is the exact duplicate of the RCA 630 TS, 
the acknowledged finest for quality and performance. 
All major components are mounted, easily wired to 
completion over a weekend. More rodio engineers 
and technicians build TechMaster for their own use 
than any other make. 
Complete, less Kinescope $177.50 

TECH -MASTER KEYED A.G.C. KIT 
Add Keyed Automatic Gain Control to your 630 -type TV chassis and enjoy all the advantages 
of the greatest engineering improvement in TV. Keyed AGC operates directly from the sync 
pulse, consequently its operation is instantaneous and completely eliminates annoying airplane 
"flutter" and "breathing." It also provides exceptional noise immunity permitting your picture 
to lock in perfectly with minimum signal input. Your 630 TV chassis, the finest there is, deserves 
this new feature. Simple to install from complete instructions. No holes to drill. Includes a 
6AU6 tube, mounting bracket and socket, special AGC coil, all resistors and condensers; 
ready to install in less than an hour. 

Write Dept. RN -12 for complete information on Tech -Master Super 16 and AGC Kits 

TECH -MASTER PRODUCTS CO 
443 BROADWAY 
NEW YORK 13, N. Y. 
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THE HOTTEST ITEM OF THE YEAR 

#630 TV CHASSIS WITH VOLTAGE DOUBLER 

A READY TO PLAY 16" 31 TUBE RECEIVER 

LICENSED 

BY RCA 
Mfd. by PHILMORE 

ATTRACTIVE DEALER PRICES 

WRITE WIRE PHONE 

16" TELEVISION CONVERSION KIT 

TO MODERNIZE YOUR 10" RECEIVER 

LATEST VOLTAGE DOUBLER CIRCUIT 
WIRED SUB -ASSEMBLY CHASSIS 
SET OF MOUNTING BRACKETS 
COIL, RESISTORS AND CONDENSERS 
WIREWOUND 750 ohm POTENTIOMETER 
FLYBACK TRANSFORMER No. 211/T5 
1 TUBE ,183/8016 
PLASTIC SLEEVE AND RING 

Complete with instructions. ALL FOR 

$2361 

PARTS FOR #630 IN COMPLETE SETS 

VIDEO AND I.F. KIT (19 items) $ 

ELECTROLYTIC CONDENSER KIT (6 condensers) 
PAPER CONDENSER KIT (38 condensers) 
CERAMIC CONDENSER KIT (28 condensers) 
MICA CONDENSER KIT (12 condensers) 
CARBON RESISTOR KIT (108 resistors) 
WIREWOUND RESISTOR KIT (4 resistors) 
OCTAL WAFER SOCKET KIT (13 sockets) 
MINIATURE MOLDED SOCKET KIT (2 sockets) 
MINIATURE WAFER SOCKET KIT (10 sockets) 
CATHODE RAY TUBE SOCKET (1 socket) 
KNOB KIT, decal included (8 knobs) 
BRACKET AND SHIELD KIT (12 brackets) 
VOLUME CONTROL KIT (10 controls) 
COMPLETE TV TUBE KIT, less CRT (29 tubes) 
H.V. RECTIFIER SOCKET ASSEMBLY 

7.84 
6.97 
3.72 
2.86 
1.90 
3.34 
1.98 
.64 
.38 
.66 
.39 
.98 

8.63 
6.19 

21.27 
.79 

REPLACEMENT PARTS & ACCESSORIES 

PUNCHED CHASSIS PAN, makes any No. 630 $ 4.87 
POWER TRANSFORMER, 295 ma 9.97 
HORIZONTAL OUTPUT TRANS., 211/T3 3.44 
HORIZONTAL OUTPUT TRANS., 211 /T5 3.97 
VERTICAL BLOCKING TRANSFORMER 1.32 
HORIZONTAL DISCRIM. TRANSFORMER 1.66 
VERTICAL OUTPUT TRANSFORMER 2.64 
RCA FRONT END TUNER, complete w /tubes. 26.67 
STANDARD TURRET TUNER, complete w /tubes 27.19 
ESCUTCHEON PLATE FOR ANY TUNER .85 
DEFLECTION YOKE, 83 M.H. VERT. 50 M.H 3.48 
FOCUS COIL. 247 ohms, D.C. resistance 2.94 
ION TRAP BEAM BENDER .98 
CATHODE TRAP COIL .89 
VOLTAGE DIVIDER, 1360 & 250 ohms, 17 & 10 watts .87 
12" PM SPEAKER, heavy alnico No. 5 magnet 6.85 
5 "x7" OVAL PM SPEAKER, top quality 3.63 
AUDIOIOUTPUT TRANSFORMER, (6K6 tube) .87 
6 FOOT TV LINE CORD w /both safety plugs .29 
16" PLASTIC SLEEVE AND RING 3.78 
SET OF BRACKETS, for mounting 16" tube 2.92 

FREE -430 CIRCUIT DIAGRAM, with every order 

10" CATHODE RAY TUBE No. 10BP4 $24.95 
16" CATHODE RAY TUBE No. 16AP4, metal 54.25 
16" CATHODE RAY TUBE No. 16CP4, gloss 57.50 
TV ROOF CONICAL ANTENNA, 10' upright. 7.97 
TV WINDOW CONICAL ANTENNA, quick rig 5.85 
TWIN LEAD -IN, (20 gauge) 300 ohms, 100' hank 1.39 
No. RG59U CO -AX., 72 ohms, 100' hank 3.99 

IMMEDIATE DELIVERY-20% Deposit, Balance C. 0. D. 

BROOKS RADIO DIST. CORP. 
80 VESEY ST., DEPT. B NEW YORK 7, N.Y. 

CORTLANDT 7 -2359 
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Advertising and Business Side of 
Radio, The (Midgley) 124 Apr. 

Amplification and Distribution of 
Sound, The (Greenless) 120 June 

A.R.R.L. Antenna Book, The (A.R.R.L 
Staff) 167 Oct. 

Automatic Record Changer Service 
Manual (Vol. 2) (Sams Staff) 123 Aug. 

Basic Electronics (Kloeffler & Horrell) 135 Dec. 
Basic Television - Principles and 

Servicing (Grob) 134 Dec. 
Cathode -Ray Oscilloscope, The 

(Zwick) 92 Sept. 
Communication Circuits (Reed & 

Ware) 136 Nov. 
Coyne Electrical Trouble Shooting 

Manual (Coyne Staff) 107 May 
Direct Current Fundamentals (De 

France) 94 Sept. 
Electricians' P o c k e t Companion 

(Goldberg) 114 July 
Employment Outlook in Radio and 

Television Broadcasting Occupa- 
tions (U. S. Dept. of Labor) 92 Sept. 

Fundamentals of Writing for Radio 
(Cowgill) 136 Nov. 

Handbook of Radio Production 
(Barnouw) 156 Mar. 

Howard W. Sams' Auto Radio Manu- 
al (Sams Staff) 166 Oct. 

How To Service Radios With An 
Oscilloscope (Sylvania) 94 Sept. 

Installation and Servicing of Low - 
Power PA Systems (Rider) 114 July 

Introductory Radio Theory and Serv- 
icing (Hicks) 166 Oct. 

Key and Answers to New Radio- 
telegraph Examination Questions 
(McKenzie) 166 Oct. 

Learning Electricity and Electronics 
Experimentally (Crow) 135 Dec. 

Miracle of Television, The (Gable) 124 Aug. 
Most -Often -Needed 1948 Television 

Servicing Information (Beitman) 177 Jan. 
Most -Often- Needed 1949 Radio Dia- 

grams and Servicing Information 
(Reitman) 114 July 

Photofact Television Course (Sams 
Staff) 125 Apr. 

Post War Audio Amplifiers and As- 
sociated Equipment (Sams Staff)..153 Feb. 

Post War Communications Receiver 
Manual (Sams Staff) 119 June 

Practical Television Servicing (John- 
son & Newitt) 114 July 

Public Address Equipment Manual 
(Rider) 156 Mar 

Radar Primer (Hornung) 107 May 
Radio Amateur's Handbook, The 

(A.R.R.L. Staff) 119 June 
Radio and Television Mathematics 

(Fischer) 92 Sept. 
Radio Fundamentals (Albert) 152 Feb. 
Radio Fundamentals (Albert) 120 June 
Radio Industry Red Book (Sams 

Staff) 177 Jan. 
Radio Listening in America (Lazars- 

feld' & Kendall) 123 Aug. 
Radio Operating Questions and An- 

swers (Nilson & Hornung) 156 Mar. 
Radio Service Standard Rate Book 

(Oelrich) 166 Oct. 
Radio Servicing: Theory and Prac- 

tice (Marcus) 153 Feb. 
Radio S t a t i o n Management 

(Reinsch) 124 Apr. 
Radio -Television Questions and An- 

swers (Smith) 166 Oct. 
Recording and Reproduction of 

Sound, The (Read) 107 May 
Servicing the Modern Car Radio 

(Hurlbut) 152 Feb. 
Television Antennas (Nelson) 96 Sept. 
TV -FM Antenna Installation (Kamen 

& Winner) 124 Aug. 
TV Picture Projection and Enlarge- 

ment (Lytel) 137 Nov. 
Video Handbook (Scheraga & 

Roche) 134 Dec. 

TELEVISION 
MFGS.- DISTRIBUTORS 

INSTALLERS!!! 

We Manufacture 
300 OHM TV TWIN 

LEAD TRANSMISSION WIRE 

AT THE WORLD'S 
LOWEST PRICES!!! 

We supply over 5O% of all 

Twin Lead used in the 
Metropolitan Area 

WRITE FOR QUANTITY 
PRICES TODAY!!! 

JERSEY SPECIALTY CO. 
Little Falls, N. J. 

Phones: L.F. 4. 0784.1258 

rite foi . 

HÖÏtET LIST 

In THE LAIiD 

SURPLUS ELECTRODICS 

AIRCRAFT PARTS 

HYDRAULICS 

GADGETS 

2912 HEWITT HUE. EVERETT.WASH 

,7.uz, 'new SWIV -L -LOCK 

MAST BASE 
MAKES ANTENNA 
INSTALLATION EASY! 

SPECIFICATIONS 
Fits masts up to 1sí4" 
diameter without adap- 
tors. Permits complete 
rotation and locking of 
mast. Rugged - rustproof 
steel construction. 8" x 
8" base. 5" high. Com- 
pletely assembled. Shpg. 
wt. 4 lbs. 

$4.00 Net F.O.B. Waukegan, III. 
10% discount for 10 or more. 

McKINNEY STEEL & SALES CO. 
8 Madison Street, Waukegan, Illinois 
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BUSINESS MANAGEMENT 
Build Customer Confidence (Lauf- 

man) 56 Mar. 
Curiosity Draws the Crowd (Barry) 41 Sept. 
Don'i Sell "Nuts and Bolts" (Christen- 

sen) 40 Dec. 
How to Value Your Business 

(Merish) 40 Jan. 
In Estimating -Look for Hidden 

Labor Costs (Ashe) 154 Nov. 
Is Fair Trade The Answer To TV 

Price Cutting Problems? (Christen- 
sen) 40 Oct. 

Is Your Profit on Sales a Good 
Profit on Business Investment? 
(Merish) 36 Sept. 

Microgrooves Mean More Money 
(Ledbetter) 54 Jan. 

New Markets for Intercoms (Liber- 
man) 45 Dec. 

Planning for Profit (Merish) 38 June 
The Buying Motives -Key to More 

Sales (Christensen) 38 Aug. 
There's Money in Custom Installa- 

tions (Part 1) (Goodell) 35 Jan. 
There's Money in Custom Installa- 

tions (Part 2) (Goodell) 56 Feb. 
COMMUNICATIONS, BROADCASTING 
Broadcasting Station on Wheels 53 May 
New 2 -Way Radio Equipment for 

Metropolitan Police (Whitacre, Sr 
& Baird) 64 Jan. 

FACSIMILE 
Facsimile Transmission of News- 

papers (Grossman) 62 Mar. 
RCA " Ultrafax" System 96 Jan. 
INDUSTRY 
Assignments of Booth Space in The 

1949 Radio Parts And Electronic 
Equipment Conference And Show 96 May 

Automatic Machine Packs Tubes into 
Individual Cartons 55 Mar. 

Tentative Program of Events, 1949 
Radio Parts And Electronic Equip- 
ment Shows, Inc. 79 May 

MISCELLANEOUS 
Airline Radio (Hertzberg) 35 Mar. 
Build Your Own Geiger Counter 

(Ford, W6YT) 34 July 
Carrier Communications On "REA" 

Power Lines (Ohlinger) 23 Aug. 
Dry -Disc Rectifiers As Control Circuit 

Components (Ives) 82 July 
Printed Circuits (Frye) 46 Dec. 
Relays for Communications Pass 

Rigid Test 100 Oct. 
The Theremin -A Simple Electronic 

Musical Instrument (Schultz, 
W2MUU) 66 Oct. 

WMOR's Supersonic Tone Selects 
Receivers (Pivan) 61 Nov. 

POWER SUPPLIES 
A Stable High -Voltage R.F. Power 

Supply (Garner, Jr.) 58 Apr. 
Build This Experimenter's Power 

Supply (Turner, K6AI) 64 Sept. 
PHOTOELECTRIC 
An Inexpensive Photoelectric Burglar 

Alarm (Thorne) 44 Sept. 
A Wireless Extension Flash Unit 

(Southworth) 64 Oct. 
Build This Sensitive Photometer 

(Southworth) 39 Dec. 
The Electric Eye in Advertising 

(Edelman) 50 May 
INSTRUCTION 
A University Is Born 52 Nov. 
How To Prepare Your Article for 

Publication (Erhardt, W2HNJ) 122 May 
Training An Industry 72 Feb. 
RADAR, U.H.F. 
"Midar" (Freedman, W6YUQ) 30 Aug. 
The New Field of Microwave Spec- 

troscopy (Freedman) 27 July 
Radio -Electronics In The Atomic Energy Program (Freedman, 

W6YUQ) 31 Sept. 
Radar Training in the Air Force . 

(Spitz, W7JHS) 29 June 

December, 19-19 

A Radically Improved New Type of 

TELEVISION BOOSTER 
Offering Great New 
ADVANTAGES IN 

RECEPTION AND TUNING 

I Self- contained power sup- 
ply operating from 115 volt, 
60 cycle AC power line. 

2 On -off switch aflews 
booster to be switched it or 
out of the circuit at will. 

3 Recessed pilot light isré- 
cates when booster is on. 

4 Beautiful, furniture- fisish 
mahogany cabinet (8 -1:2" 
wide x 6 -1(2' high x 7.3'8' 
deep) to complement f ne 
home furnishings. 

5 Simple to install and oper- 
ate- complete instructi.ns 
with each unit. 

THE 
NEW ASTATIC CHANNEL CHIEF, Model AT -1 

Television Booster, eliminates the common failing of 
many boosters - showing a "peak" on some channels 
and "fall -off" on others. The Channel Chief provides 
extremely high gain, uniform on all 12 television chan- 
nels. Its dual controls allow separate tuning of picture 
and sound, with no sacrifice of one for the other. A 
variable gain control permits reduction of signal 
strength to prevent picture distortion when the signal 
input is greater than that required for good definition. 
Altogether, the results are the considerable extension 
of fringe areas, good reception in areas previously 
rated as unsatisfactory, easier tuning and added selec- 
tivity on any receiver, elimination of the need for 
expensive outdoor antennas within service areas. The 

increased selectivity serves to reduce 
drastically, or eliminate, interference. No 
other booster can do so much . for 
you or for your customers. Write for 
added details. 

Leading Manufacturers of Microphones, Phonograph 
Pickups, Cartridges and Related Equipment. 

THERE'S A 

C I NAU DAGRAPH SPEAKER 

..i 

FOR EVERY PURPOSE! 

D 

CHOOSE FROM 139 
DIFFERENT MODELS 
Whatever your speaker problem, you'll find the answer in 
a Cinaudagraph Speaker. From two -inch midgets to 15- 
inch giants, Cinaudagraph Speakers give better perform- 
ance and longer life. 
CINAUDAGRAPH'S newest series includes heavy duty 
12 -inch and 15 -inch PM speakers, with two -inch voice 
coils and 25 -ounce Alnico 5 magnets. They are top per- 
formers, the result of Cinaudagraph's precision engineer- 
ing, manufacture and inspection. To be sure you get the 
best of quality speakers, always specify CINAUDA- 
GRAPH. 

a 
D q 

ca 7rI 9,s` 

AK 

World's Finest and 
Most Complete Line 

FREE 
Just otT the press -the 
brand new CINAUDA- 
GRAPH Catalog. Write 
Dept. 149w, CINAUDA- 
GRAPH SPEAKERS, 
1401 Fairfax Trafttcway, 
Kansas City, Kansas. 

- DIVISION OF AIREON MFG. CORP. 
SALES OFFICE end FACTORY 1401 FAIRFAX TRAFFICWAY KANSAS CITY, KANSAS 

CANADIAN OFFICE: Charles W.Pointon, 1926 Gerrard St. East, Toronto, Ont. 
EXPORT OFFICE: 18 E. 40th St, New York, N. Y. CABLE ARLAB 
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Clean 
Output to 
15,000 Cycles! 
Wide Distribution Pattern! 

MODEL 
CHU -2 
$37.50 

List Price 

Are you looking for the rich brilliance 
and life -like realism of concert hall 
music? Then add this Racon tweeter to 
your present 12 or 15" cone speaker and 
for the first time enjoy a seat in 10th 
row center instead of the dark recesses 
of the balcony. 

Response is clean and smooth to 12,000 
cycles, with usable output to 15,000 
cycles. High frequency horn logarithmi- 
cally expanded as two horns for wide, 
uniform distribution pattern. When used 
with crossover network, will handle am- 
plifiers rated to 25 -30 watts?. Source 
impedance 4 -15 ohms. Dimensions 103" 
wide, 7" high, 83" deep. 

Cast aluminum throughout. Cutout tem- 
plate provided for easy flush mounting. 
Free wiring diagram and instructions to 
build an economical professional type 
two -section crossover network. 

Listen to the Racon tweeter at your 
nearest distributor or write for free 
Catalog N. 

ALL BACON PRODUCTS GUARANTEED 18 MONTHS 

52 East 19th Street, New York 3, N. Y. 

HIGH SPEED 

WITHOUT NERVOUS TENSION I REVEALING ROOK shows how -crack'. operators de- 
velop high speed and proficienccyy Learn code for I 
Amateur or Commercial Radiotelegraph theense, or 
improve your sending and receiving with the Candler 

System which develops radiotelegraph experts and 
code cbampion5 

I CANDLER SYSTEM Box 928' Deot.2A 
Denver, Colorado ,e y ey 11 tr s 
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TELEVISION 
ANTENNAS 
Build Your Own TV Tower (Green- 

lee) 55 July 
Evolution of a TV Antenna (Finne- 

burgh) 56 July 
Fringe Area Television Reception 

(Sanders) 44 Oct. 
High -Gain Directional Array for Mar- 

ginal TV Reception (Greenlee) 28 Aug. 
Rhombic Antennas for Television 

(Smith) 61 Oct. 
Self- Supporting Towers for TV An- 

tenna Arrays (Greenlee) 57 Oct. 
Television Master Antennas (Kamen) 31 Apr. 
Television's Largest Parabolic An- 

tenna (Lubcke) 38 Mar. 
The Television Antenna (Greene) 36 June 
The Television Receiving Antenna 

(Part 1) (French) 53 Aug. 
The Television Receiving Antenna 

(Part 2) (French) 67 Sept. 

MISCELLANEOUS 
Don Lee's New $3,000,000 Studios 

(Carruthers) 35 May 
Color Television? (Kay) 35 Dec. 
Elimination of Reflections on Video 

Lines (Meyer & Middleton) 70 May 
Eyestrain -A New Video Hazard 

(Stewart) 8 

Mast Head Antenna Switching (Grif- 
fin) 42 

Need For Fast Acting A.G.C. Sys- 
tem (Buchsbaum) 7 

New Process to Relieve TV Bottle- 
neck 5 

Operation TV (Jackson) 4 
Television and the Radio Technician 

(Bolcom) 7 
Television's Impact (Laufman) 3 

The TV Freeze and Ultra -High Fre- 
quencies (Kay) 3 

TV Predictions for '49 (DuMont) 4 
TV Promotion (Laufman & Hopwood) 4 
WTMJ's Mobile Television Unit 

(Hubel) 5 

BOOSTERS 
A Simple Preamplifier for Boosting 

TV Signal Strength (Blundin) 5 

Mac's Radio Service Shop (Part 15) 
(Frye) 6 

RECEIVERS 
A Simple Television Tuner (Goode) 4 

Can 2,710,000 Television Sets Be 
Sold in '49? 6 

Directory of Television Receiver 
Manufacturers 4 

New Focusing Arrangement Im- 
proves TV Kits (Mullin) 5 

New TV Screen Offers Greater Con- 
trast (Sanabria) 

Projection TV for Large Audiences 
(Franceour) 5 

Television Projection Systems (Kay) 4 
Television Set Shipments by Areas. 2 

4 May 

Sept. 

2 Dec. 

5 Feb. 
0 Feb. 

6 Apr. 
0 July 

5 Oct. 
0 Mar. 
4 Jan. 

3 June 

7 Jan. 

0 June 

8 June 

6 June 

6 May 

4 Mar. 

37 July 

2 Apr. 
7 May 
2 May 

SERVICE NOTES (THEORY) 
A Common Cause of Erratic Picture 

Tube Operation (Donaldson) 86 Jan. 
Disturbance Tests -A Short -Cut in 

TV Servicing (Glickstein) 46 July 
Hints on Using Sweep Generators 

for TV Receiver Alignment (Cor- 
nell) 

Modern Television Receivers (Part 
10) (Kiver) 60 Jan. 

Modern Television Receivers (Part 
11) (Kiver) 

Modern Television Receivers (Part 
12) (Kiver) 66 Mar. 

Modern Television Receivers (Part 
13) (Kiver) 43 Apr. 

Modern Television Receivers (Part 
14) (Kiver) 64 May 

Modern Television Receivers (Part 
15) (Kiver) 41 June 

Modern Television Receivers (Part 
16) (Kiver) 38 July 

66 Dec. 

66 Feb. 

VADE-MECUM 
1950 

WORLD'S "' RADIO 
TUBES 

THE 
WORLD'S 

RADIO 
TUBES 

NEW 

EIGHTH EDITION 

READY 

IN DECEMBER 

More listings than ever before New, large page 
size Better paper and appearance Character- 
istic tube data of : 

U.S. BRITISH FRENCH CZECH 
SWISS GERMAN AUSTRALIAN 
ITALIAN RUSSIAN JAPANESE 
SCANDINAVIAN, and others. 

3 
AT YOUR oo d 

ease oaddg 0c35 o U SEA Dmail oRr- 

CditcskS- an,cG 6.9,iil,e-Vc.s 
1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 

Special Sale 
VDX ANTENNAS 

LIMITED QUANTITIES 
Model RD13 -List $129.50 

Sale Price $59.95 
Model 111213-List $69.50 

Sale Price $29.95 
T.V. Sets -All Accessories, etc. 

Many Other Bargains 
FIRST COME -FIRST SERVED 

All merchandise subject to prior sale. 
TERMS -NET CASH 

Minimum Order -$30.00 
30% Deposit with Order - 

Balance C.O.D. 
All orders F.O.B. Columbia, New Jersey 

COLUMBIA DISTRIBUTORS, INC. 
COLUMBIA, N. J. 
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Modern Television Receivers (Part 
17) (Kiver) 41 Aug. 

Modern Television Receivers (Part 
18) (Kiver) 

Modern Television Receivers (Part 
19) (Kiver) 

Modern Television Receivers (Part 
20) (Kiver) 

Pitfalls of Many TV Installations 
(Wolf) 

Shielding Against TVI (Rand, 
W1DBM) 

Sweep Generator Adjustment of 
Transmission Lines and Antennas 
(Cornell) 

Television Servicing With a Sweep 
Generator (Anthony) 

The Service Technician and TV In- 
terference (Brier, W9EGQ) 

The Television Test Pattern (Kay) 
Waveform Analysis in TV Receivers 

(Ledbetter) 
TEST EQUIPMENT 
A '19 -28 mc. Signal Generator for TV 

I.F. Alignment (Donaldson) 
A TV Antenna Location- And -Orienta- 

tion Indicator (Marco) 
Build This Absorption Type Signal 

Marker (Dexter) 
TV QUIZ 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 
Do You Know? (Scott) 

61 Sept. 

58 Oct. 

49 Dec. 

59 Feb. 

57 Sept. 

52 Sept. 

46 Sept. 

32 Aug. 
38 Jan. 

56 Dec. 

86 Feb. 

68 May 

54 June 

100 Jan. 
92 Feb. 
96 Mar. 
80 May 
72 June 
76 July 
72 Sept. 
78 Sept. 
94 Nov. 

151 Dec. 

52 Aug. 

44 Mar. 

56 May 

59 Mar. 

52 Feb. 

40 Aug. 

42 May 
50 Sept. 

52 Jan. 

49 Oct. 
44 Nov. 

74 Oct. 

68 May 
72 Nov. 

54 June 

40 Apr. 

60 Feb. - 

62, Dec. 

86 July 

60 May 

35 Apr. 

78 Mar. 

56 Apr. 

TEST EQUIPMENT 
A Cathode Follower V.T.V.M. 

(Schultz) 
A Compact Home -Built Stroboscope 

(Greenlee) 
A Dual- Purpose Frequency Meter - 

V.F.O. (Countryman, W3HH, Wl- 
RVK) 

An Electronic Volt- Ohmmeter 
(Flaherty) 

A 19 -28 mc. Signal Generator for TV 
I.F. Alignment (Donaldson) 

An Inexpensive Audio Frequency 
Generator (Whitaker, W2BFB)... . 

A Novel Plate -Dip Oscillator 
(Schultz, W2MUU) 

A Pocket Signal Tracer (Barber). 
A Precision FM Sweep Generator 

(Carpenter & Shepherd, Jr.) 
A Signal Tracer at Minimum Copt 

(Ward) 
A Simple Distortion Analyzer (Wolfe) 
A Special Wide -Band Scope Ampli- 

fier (Kaufman) 
A TV Antenna Location- and -Orienta- 

tion Indicator (Marco) 
Audio Test Instruments (Fidelman) 
Build This Absorption Type Signal 

Marker (Dexter) 
Build This Compact Signal Injector 

( Turner, K6AI) 
Converted Home Receiver Ideal for 

Siéral Tracer (Fristik) 
Recording Stationary CRT Patterns 

(Hesse) 
Save Testing Time With an "Outlet 

Box" Unit (Leeper) 
The Tubeless Grid -Dip Adapter (Car- 

penter) 
Versatile R.F. Meter for Ham Stations 

(Lewes, W8MQU) 
Wide Range Amplifier Increases 

Sensitivity of V.T. Voltmeter 
(Turner, K6AI) 

Your Shop Tube Tester Will Help 
Build Prestige (Vendeland) 

-30 

114g- ember. 19 -111 

For the HIGHEST QUALITY 
in TONAL REPRODUCTION 

The Connoisseur of Music Listening wants to recognize delicate 
shadings of Symphonic sound - and anything but the real thing 
is a source of annoyance - that is until the 

BROOK AllTriode High Quality Audio AMPLIFIER 

7ttodel 12A3 -10 watts 

comes into his critical life. 
For you who revel in fine music and abhor distortion 
over radio, television, phonograph the BROOK all - 
triode bigb quality AUDIO AMPLIFIER has been de- 
veloped, after years of intensive engineering research. 
Now you can have "live" music in your own home . . . 

clean . . . clear . . . bright music through any good 
speaker. The use of triodes in all stages together with 
Brook designed transformers means amplification at its 
level best. For REALISM in critical music reproduction, 
hear this finest of amplifiers at your Brook Dealer's 
NOW 

FOR BEST RESULTS - BROOK CIVES 

Extremely High Volume Without Any Loss of Quality 
Brilliant, Clear Tone 
Separate Controls Stepped for Bass and Treble 
Minimum Distortion 
Reduces Listening Fatigue 
Extremely Low Volume Without Any Loss of Quality Xodel to c3 -3o watts 

`Write TODAY for TREE Technical Bulletin and Detailed Distortion Analysis 

BROOK ELECTRONICS, Inc. 
-Sales Agent- 

Dept. RL -9. 34 DeHart Place 
Elizabeth 2, New Jersey 

There's a BIG Future for YOU in 

TELEVISION 
RADIO -ELECTRONICS 

Builds Your Career in a Minimum of Time 

Industry Needs More Trained Men Now 

Day and Evening Classes Now Forming 

GRADUATES of CREI Residence School are pre- 
ferred by industry because of their training and 
ability. This recognition is the reason that CREI 

men quickly find good jobs. With 22 years of practical 
teaching experience in these highly technical fields, 
CREI offers an outstanding faculty, modern and com- 
plete laboratories, shops and equipment. 

New students are accepted twice monthly and each 
may advance as rapidly as he is capable. 

CREI is recognized as one of the country's leading 
technical institutes, offering college- calibre education for 
the young man who wants a practical career education 
that leads to a good- paying job in a minimum of time. 

Approved for 
Veterans' Training 

Mail Coupon for FREE Catalogue 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept.1314A,16th & Park Rd.,N.W. 

Washington 10, D. C. 
Please send me your illustrated catalog 
and complete details about the CREI 
Residence School. 

NAME 

STREET 

CITY ZONE__ _STATE 

AGE 

I am entitled to training under G.I. Bill 
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RADAR, COMMUNICATIONS 

AND 

SONAR TECHNICIANS 

W- A- N -T -E -D 

For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years practical ex- 

perience in installation and 

maintenance. 

2. Navy veterans ETM 1/c or higher. 

3. Army veterans TECH /SGT or 

higher. 

Personal Qualifications: 
1. Age, over 22 -must pass physi- 

cal examination. 

2. Ability to assume responsibility. 

3. Must stand thorough character 

investigation. 

4. Willing to go overseas for 1 

year. 

Ease pay, Bonus, Living A!!owance, Vacation 
add -up to $7,000.00 per year. Permanent 
connection with company possible 

Apply by Writing fo 

D -4, P.O. Box 3575, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 

w it be arranged for successful applicants. 

LEARN HOW 
TO SIMPLIFY 

RADIO 
REPAIRS! 

Free Manual 
Nothing complex to 
learn, no calculating. 
Used by beginners and 
experts. Send for FREE manual, "THE INSIDE 
STORY," today. 32 pages -illustrated -easy to read! 
Shows how obsolete methods prevent full use of your 
real ability. Explains use of NEW techniques. You 
owe it to yourself and your future to "get out in 
front" In your work. 

SEND COUPON OR 
PENNY POSTCARD 
FOR FREE MANUAL 

TODAY! 

FEILER ENGINEERING CO.. Dept. 12 -H9 
945 George St., Chicago 14 Illinois 
Please RUSH my FREE copy of "The Inside Story." 

Name I 

Address I 

City Zone.... State I 
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Rate 20c per word. Minimum 10 words 

RADIO ENGINEERING 

PANEL engraving, machining, painting. Complete 
service. Circular upon request. Gilpin Instrument 
Works, Box 517114, Mt. Clemens, Mich. 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute. 
Dept. N., Valparaiso, Ind. 
CUSTOM Building of electronic equipment. See 
past issue_ of News for examples of superior work- 
manship. Robert Lewis, W8MQU, 3806 LeErda, 
Flint, Mich. 

SALE 

"TAB" Sensational 13.5KV/16" Television HiVolt- 
Flybak Transformer similar RCA211T5 only $2.49; 
6V Carter Dynamotors 400V/150ma, $8.98; 250V/ 
100ma, $4.98; both $12.49 ; Guaranteed tested tube 
specials : 954, 14c ; 955, 16e ; WE215A, VR92, 
CK1005, 9006, ea. 18c ; 1R5, 1S5, 6AG5, 6BG6G, 
6BH6, 6J6, 6SN7GT, 7Y4, 12AT7, 11723, each 37c; 
388A, 40e ; GE /2J1G1 Selsyns tested ; Perfect used 
pair $1.49 ; 3OCm/12" UHF Mobile Hamband An- 
tenna AT4 /ARR1, 39c ; 4 for $1.00 ; Tuning Me- 
ter, 5Ma, 98c: Circular Slide Rule, 98e ; Excellent 
Fidelity Dynamic Microphone plus matching Hi- 
Gain Transformer, both $1.49. Write for bargain 
"Tabogram ". "Tab ", 111 Liberty St., New York, 
N. Y. 
BC -348P RECEIVER, brand new, original carton, 
covers 6 bands, 200 -500 kc., 1.5 -18 mc. Designed 
for 28 v. d.c., easily converted to 117 v. a.c. $125. 
Box 493, Radio & Television News, 185 N. Wabash, 
Chicago 1. 

SURPLUS Tubes: 80% off list F.O.B. Pittsburgh, 
Pa. Obtained from army signal Corp in original 
cartons, all guaranteed perfect. Following types 
available : 61'6, 6J5, 6K6GT, 77, 78, 6AC7, 6AG5, 
681,17, 6L6, 3S4, IN5, 1J6G, CHS721A, CTL954, 
1299. Minimum quantity $5.00 net. Send all 
orders to Monarch Electric Co., 411 Wood St., 
Pittsburgh 22, Pa. 
HALLICRAFTERS 8X42 receiver. Excellent con- 
dition. Best offer. Ansel Lipman, M.D., 1165 
Shakespeare Ave., Bronx 52, N.Y. Je 6 -5938. 
100 ASS'T hard to get Pigtail ww resistors, $1.50. 
100 small dial springs, $1.00. 1 Doz. red slide dial 
pointers, $1.00. Value $3.50. 1 pkg. of each. 
Spec. $3.00. No COD. "Radio," 2353 85th St., 
Brooklyn 14, N. Y. 
B.C. 348 PERFECT condition. Converted to 110 
AC. Best offer. Howard- Duerr, 208 C Gibson St., 
Tonawanda, N. Y. 
STARTING Service Shop? Use small investment 
get extra profit. Balance stock 132 types 1062 
tubes. One each Hickok model 288X, 133 T -53 and 
208B Dumont. Equipment used very little & stock 
is new. All for $990. Industrial Radio, East 7 

Riverside, Spokane, Wash. 
ALTEC -LANSING 603 -B speaker. Stromberg Carl- 
son Model 37 amplifier. Acoustical Labyrinth 
speaker cabinets, one with 12 inch speaker, other 
8 inch. J. H. Crawford, 222 White Oak Road, Fair- 
field, Conn. 
EDISON Storage Batteries, Nickel- Iron -Alkaline 
type, Government surplus, 32 volt 25 cells 125 
watts normal capacity 19 ampere -hours assembled 
in trays $40.00 complete ready for use. Factory 
price over $160.00. Will last many years, a bar- 
gain. The finest money can buy. John L. ['ulster, 
Battery Specialist, 510A Audubon Bldg., New Or- 
leans 16, La. 
CODE Practice Tapes, Radiotelegraph. For school 
and individual use. Fit standard phototube keyers. 
$2.50 each, postpaid. For list write : Ultradyne 
Electronics, Oswego, Oregon. 
CABLES & Wire. Multi- conductor #18 to 30 AWG 
solid or stranded copper. Cotton, shielded, or 
weatherproof plastic covering. Single conductors 
or twisted pairs. Write for quotations. Tel -Rad 
Company, 61 Allyn St., Hartford, Conn. 
NOTICE : Surplus Radio Equipment, parts and 
supplies. Write John R. Aab, Radio Division, 
Spartan Aero Repair, Municipal Airport, Tulsa, 
Okla. 
100 RADIO magazines, $11 ; Air King Wire Re- 
corder $55. Wendel Calkins, Lamberton, Minn. 
BC -348 -N RECEIVER. Converted to A.C. Beauti- 
ful set with polished aluminum knobs. Excellent 
condition $75. Jack C. Martin, Cynthiana, Ky. 

TRANSMITTER. 75 Watts, 40 Meters and BC- 
348Q. $85. R. Grabowski, 6341 Belmont, Hous- 
ton, Tex. 
AIRCRAFT. Marine Radio Shop at inventory 

t Ot work, clean equip- 
ment. 
$2000.00. 

Quarters. Air ayadioElect ic, Pinellas 
Airport, St. Petersburg, Fla. 

RADIO Parts for Sale. Details. Knight Radio, 
9418 Avenue "A ", Brooklyn, N. Y. 
THE Ideal Guy Wire 3/32" Aircraft Cable. Brand 
new Ii fraction of original cost. 7x7 construc- 
tion (49 wires) Galvanized and Preformed. Extra 
flexible. Breaking Strength 920 lbs. 1000 ft. reel 
$10.00, prepaid. Send $1.00 for 100 ft. sample, 
postpaid. Cash with order please. No C.O.D.'s. 
Distributor inquiries invited. F. R. Wilson, P. 0. 
Box 264, Lexington, Kentucky. 
PHOTOFLASH Tubes Sylvania R4330 brand new, 
$10. Quantities of ten $8. V. Iavarone, 1218 Le- 
land Ave., Bronx 60, N. Y. 
COAXIAL Cable. 100 feet $3.00 ; sample 10c. 
Harry H. Van Dick, Box 236, Little Falls, N. J. 
BARGAINS: New and reconditioned Hallicrafters. 
National, Collins, Hammarlund, RME, Meissner. 
other receivers, tuners, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade -in allowances. Write. Henry Radio, Butler. 
Mo., and 11241 W. Olympic, Los Angeles, Calif. 
BARGAIN Hunting? Radio Servicemen write. 
Sensational catalog. Renshaw Radio Supply, 3619 
Troost. Kansas City 3, Mo. 
RADIOS, record players, tubes, parts ; send for 
free list. Mr. Morillo, Mike's Radio Service. 173 
E. 101st St., New York 29, N. Y. 
LOWEST Prices Radio Tubes, parts. Bargain 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo. 
HOTTEST surplus list In the country. Elec- 
tronics- Hydraulics. Aircraft- Gadgets. Dick Rose. 
Everett. Wash. 
RECORD Changer Parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors. 
105 N. Reh St.. Philadelphia 6. Pa. 
B -29 SURPLUS. Servos, Computers, 4 Selsyns, 
$5. Get list. Smead, 5608 Commercial, Everett, 
Wash. 
FIVE Element Yagi TV Beams, High Band, $6.75, 
Low Band, $8.50. Aluminum Tubing, etc. Wil- 
lard Radcliff, Fostoria, Ohio. 
PARTS for articles described in this magazine. 
Reasonable. Leo J. Vince, W8FYA, 2805 E. 
117th St., Cleveland 20, Ohio. 
MICROPHONES. While they last! Turner Model 
999. New. Complete with cord. $18.75. State 
Hi or 50 ohm impedance. John E. Hurley, 7 Madi- 
son Ave., Wakefield, Mass. 

WANTED 

WANT to bry BC447, APS -6, ARC -5. Interested 
in substantial quantity for parts requirements new 
or used condition acceptable. Harry O. Eyrse, 
P. 0. Box 218, Grand Prairie, Tex. 
WANTED : T47 /ART -13 Transmitters, good con- 
dition, complete with accessories. Box 490, c/o 
Radio & Television News, 185 N. Wabash Ave., 
Chicago 1, Ill. 

SITUATIONS WANTED 

HOLDER of first class phone license seeks posi- 
tion in Broadcast Station anywhere in U. S. 
Edward Axelsen, 304 E. 83rd St., New York 28, 
N. Y. 

HELP WANTED 

TECHNICIANS! Engineers! Interested in a top - 
paying electronic position? Send post card for 
information on How, Why, Where. Mid Conti- 
nent Research Bureau, P.O. Box 121, Wichita, 
Kans. 
JOBS in Brasil. Living conditions? Business op- 
portunities? Land grants? Other information? 
Prompt personal replies. Write airmail : Caixa 
Postal 628, Fortaleza- Ceara -Brasil enclosing one 
dollar. 
INSTRUCTORS in Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Box 
452, c/o Radio 8e Television News, 185 N. Wabash 
Ave., Chicago, Ill. 

PATENT ATTORNEYS 

LANCASTER, Allwine & Rommel. Registered 
Patent Attorneys. Patent practice before U.S. 
Patent office. Validity and Infringement investi- 
gations 

sof nConception" forwarded nuponrmreq est. 
Suite 414. 815 15th St., N.W. Washington 5. D.0 

HERMAN Lewis Gordon, Registered Patent Attor- 
ney. Patent Investigations and Opinions. Warner 
Building, Washington, D. C. 

CORRESPONDENCE COURSE 

USED Correspondence Courses and Educational 
Books bought, sold, rented, catalog free. Educa- 
tional Exchange, Summerville, Ga. 

AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exam- 
inations. Home study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y. 
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USED Correspondence courses and books bought. 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah. Alabama. 

MISCELLANEOUS 

"HEADPHONES." 24 pages. Complete repair 
handbook, including "Radiobuilder," catalog - 
25c. Laboratories, 578 -H, San Carlos, Calif. 
SUPER Gloss QSL's, SWL's t Samples. W1HJI, 
Box 32C, Manchester, N. H. 
HAMS and Experimenters, all types of R.F. coils 
custom made to your specifications. Hudson Coil 
Labs., Cornwall on Hudson, N. Y. 
PHONOGRAPHS repaired. Parts. Emil Volkart, 
106 W. 36th St., Kansas City, Mo. 
SONG -POEMS set to music by broadcaster- singer. 
Free examination. Prize for best poem submitted. 
Write Prof. Riddl, Newport, Del. 
SI'RAYBERRY'S course in Radio with kits, new. 
Swap for communication Receiver. Thomas John- 
son, Box 932, Tuscaloosa, Ala. 
ELECTRIC Testing made easy. All purpose elec- 
tric tester, 50e postpaid. HaHco, 1758 Hillview 
Rd., Cleveland, Ohio. 
EMBOSSED Business Cards 1,000, $3.45 postpaid. 
Spada Enterprises, 10D Lexington, Wethersfield 9, 
Conn. 
27 YEARS of experience Radio Repairing. Sim- 
plified system. No calculations. No formulas. 
Total price $2.00 postpaid or C.O.D. Moneyback 
guarantee. Ross Radio, 14615 Grandriver, Detroit 
77, Mich. 
QSL and SWL cards printed. W5FAY, 6118 Go- 
liad, Dallas, Tex. 
JOB Printing, QSL cards, stationery, business and 
personal, greeting and all occasion cards. Print- 
ing, 21 Barclay Ave., Portsmouth, Va. 
RADIOMEN. Servicemen, Beginners. Make more 
money, easily, quickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 
216 -32R 132 Ave.. Springfield Gardens 13. N. Y 
PHONOGRAPH Records, 15e. Catalogue free. Par- 
amount, VE -313 East Market, Wilkes- Barre, Pa. 
GEIGER Counter Kits. Build your own, save 
money 1 Write for free illustrated literature. 
Woodwid Industries, 5218 -F Hollywood Blvd., 
Hollywood 27, Calif. 

NEW IIA3I PIt111;ItA3I 
IN recognition of the need for effort 

on behalf of amateur radio to foster 
better relations with the public, WBUT- 
FM, on Sunday, November 20th, in- 
augurated a new series of programs de- 
signed as a public relations activity. 

Opening with a science program of 
interest to all amateurs, it was followed 
by ARRL bulletins, FCC releases, news 
notes of activities of hams, technical 
discussions, and other pertinent in- 
formation. 

It is hoped that other individuals and 
clubs will also contact their local broad- 
casting stations to present this very 
worthwhile and constructive program 
idea. It would, in a large measure, con- 
tribute to the prestige of the American 
Radio Amateur. 30 

ERRATUM 
In the article "Audio Service and Develop- 

ment Technique" appearing in the October, 
1999 issue of the magazine an error appears 
on page 72. In the second paragraph of the 
third column the text should indicate that a 
180 degree phase shift would give a straight 
line rather than a circle. A 90 degree shift 
would give the circular pattern. 

11110TO CREDITS 
Pages Credit 
:)5, 37, 38 (top), 52. 64. 66, 102. 104 

Radio Corporation of America 
38 (bottom) CBS 
40, 41 (top) Zenith Radio Corp. 
41 (bottom) Motorola Inc. 
t5 Talk -A -Phone Company 
40, 47 (top a center), 48 (top & bottom)... Centralab 
47 (bottom), 48 (center), 127 

National Bureau of Standards 
49 North American Philips 
59 Collins Radio Co. 
00 (top) James Millen Mfg. Co. 
(i0 (bottom right), 61 Ibottoml. The World Radio Labs 
00 (bottom left) Hervey Wells Electronics, Inc. 
lil (top) Hallicrafters Co. 
09 'Voice of America" 
76 U S Army 
90 Owens -Illinois Glass Co. 
108 Glenn L. Martin Co. 
114 Meissner Mfg. Div. 
116 Standard Transformer Co. 136 Radio Manufacturers Assn. 
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1878N711 .. 

ONE OF A SERIES 

PLATED 
PARTS 

By main-aining its own plating facilities, 
Burlington assures proper control and 

protection of components against rust 

and corrosion. All ranges AC and DC 

available in rectangular or round case 

styles and are guaranteed for one year 

against defects in workmanship or ma- 

terials. Refer inquiries to Dept. K -I29. 

INSTRUMENT COMPANY 
BURLINGTON, IOWA 

A Great All -Triode 
Amplifier 
Kit 

$ 42.50 
Engineered to Sun Radio's own 
rigid specifications. From de- 
sign published by CONSUMERS' 
RESEARCH, INC., OF WASHING- 
TON, N. J. (Bulletin #31). Clear, 
rich, full, brilliant High Fidelity 
at a low, low price. 
Flat frequency response from 20 to 15,000 
cycles (±1 db). Distortion less than 2.5 %. 
Gain: radio- 75db, phono- 97db. Tubes: 
1 - 6SC7, 2 - 6SN7, 1 - 6J5, 2 - 6B4G and 
1 - 5U4G rectifier. Complete with punched 
chassis, hardware, wire, all components, 
clear instructions, pictorial and schematic 
diagrams, $42.50. 
Laboratory wired and tested, ready to 
use, $69.50. 
Order today by mail direct from Sun. Send 
check or money order for full amount or 
send 25% with COD orders. Also write us 
for our new 68 page booklet - catalog on 
high -fidelity equipment. 

ff44.1T/\ \\I 
sao ELECTRONICS COMPANY. INC. 

122 -124 DUANE STREET 
NEW YORK 7. N. Y. 

GET THE LATEST IN 

RADIO &TELEVISION 
From These BRAND NEW 

PAY RAISING BOOKS! 

116404 
Dl 711 

-II''7 ß` 

FREE 
TRIAL! i Boodle u,o 

tough. big -pay tele- 
vision and radio jobs 

sv ith e's band n 
5- volume APPLIED PRA, 
T I C A L RADIO-TEI.I:1' 
SION. Gives you practices. 
working knowledge of Radio- Television servicing. . eludes latest time -saving, trouble- shooting and servic- ing methods. Written in simple, down -to -earth lan- guage. Covers everything from basic principles to newest Television and FM. Explains television flown g n lo UHF and color TV, picture tubes, testing instruments. alignment; : alignment; s public address sys- 
tems, short wave, auto radio, aviation radio, other im portant phases. More than 1500 pages. 1000 illustra- tions, charts and diagrams you can work from. 

FREE TRIAL OFFER! 
SEND NO MONEY! Examine this new pay -raising net of books for 7 days at our expense. Just fill in and 

re- (picot 
coupon 

e 
below. It is not an order. Merely a re 

t to see 
THIS BOOK FREE! 

Act promptly and receive FREE with APPLIED PRAC- 
TICAL RADIO- TF.I.EVISION our big 
new book, 150 Radio and Televi- 
sion Diagrams Explained." If you 
don't want the set, send It back at 
our expense within 7 days. If you 
keep the set. send either 115 cash 
or $3 in 7 days and $3 a month 
until $16.75 is paid. Either way, 
Diagrams book is yours FREE! Mail 
coupon TUDAT! 

UP-TO-DATE! 

I Educational Book Publishing Division 
COYNE ELECTRICAL E. RADIO SCHOOL 

I S00 S. Paulina St., Dept. 99.T4, Chicago 12, III. 
O.K.! Rush "Applied Practical Radio -Television" post- 
paid for FREE 7 -day trial per your offer. Include FREE I 
Book of "150 Radio & Television Diagrams." 
Name Age 
Address 
Town Zone .... State 

I Where Employed 
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94DIO Surplus Buys 
R- 1 /ARR -1 HOMING 

RECEIVER 
Jan. RADIO NEWS article tells 
how to convert this receiver to 
high freq. converter for use with 
your present receiver. Easily con- 
verted, compa well built. Like 
new . with 

ct, 
four tub acorn es 

$9.95 and plug. 
Priced at only 

COMMAND RECEIVERS 
Used. Good 

BC 453 1.9 -550 KC . $ 1 2.95 
BC 454 3 -6 MC .. $ 5.85 
BC 455 6.9.1 MC $ 6.95 
61' CONTROL CABLE for above 

command sets $ I .00 

Like New 
R- 5 /ARN -7 COMPASS RECEIVER $ 1 4.95 
BC -433G COMPASS RECEIVER $ 1 4.95 
BC -603 FM RECEIVER $ 1 2.95 
BC -604 FM TRANSMITTER $ 1 5.95 

BC 1206 LAZY "Q" FIVER 
A BC 1206 Setchell Carlson receiver. Size 4 "x 
4 "x6% "; .75 amps at 24V -DC. IF freq. 135 kc. 
Conventional superhet circuit is employed, AVC 
prevents overloading on strong signals. (Sin- 
gle signal reception.) NEW $9.95 

ARC -4 VHF TRANSMITTING RECEIVER 
140 to 144 MC Crystal controlled. 10 watt 
output. 13 -tube receiver, containing 2 in- 
dividual RF sections and A10 MC. IF am- 
plifier. Both RF sections may be operated 
simultaneously or individually. Less crys- 
tal, dynamotor and tubes. $5695 USED, GOOD . 

ARC -4 SCHEMATIC $1.00 
CONVERSION TO 144 -148 MC $1.00 
12 & 24V DYNAMOTOR FOR ARC -4 $4.95 

POLE and TREE CLIMBERS (without 
straps), Used, Good. Pair $1.50 

LINEMAN'S TOOL & SAFETY BELT 
(Web Type). NEW $3.95 
SEND 10c FOR COMPLETE SURPLUS 

CATALOG! 
Enclose full amount All Equipment 

with order. F.O.B. Pasadena 

C & H SALES CO. 
2176 R -12 East Colorado Pasadena 8, Calif. 

CLOSEOUT SALE! 
RCA Coin Operated 

TABLE MODEL 
Plays 2 
hours for 
25c; can 
be ad. 
lusted 
to play 
without 
coin in- 
sertion 
if de- 
sired 

Powerful 
Golden - 
Voiced 
Made for hotels, tourist camps, institution use - 
ORIGINALLY SOLD FOR $100.00. 

6-tube superheterodyne $3450 2 -wave bands, foreign 
and domestic 
Made by world's largest 
radio manufacturer In Lots of 5 F.O.B. 
(name is on each set) or More Chicago 

Built -in antenna ted;vidual Fries 13995 F.O.B. Chiuyo 
A terrific scoop . . we pass the savings on to you. 
These excellent radios originally sold for $100.00. 
We bought the entire overstock at a fraction of pro- 
duction cost. MAIL ORDERS FILLED IMMEDI- 
ATELY, while stock lasts. Send 25% with order. 

ORDER TODAY 

BRADLEY ASSOCIATES, Dept. RN-12 
1652 N. Damen Ave., Chicago 47, Illinois 
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Recording CRT Patterns 
(Continued from page 63) 

source and diffusing glass turns it into 
an acceptable enlarger. These . uses 
were contemplated during the design. 

An exploded view, Fig. 4, shows the 
camera, the auxiliary lens mounted in 
an adaptor ring, the supporting 
bracket, the three screws for holding 
the bracket to the panel, the ground 
glass holder, and the screw and cup 
for holding the camera to the bracket. 
A composite view of the arrangement 
used to produce Fig. 3E is shown in 
Fig. 1. 

No dimensions are given for con- 
structing the camera described since 
they would be different for other 
lenses and photograph sizes. It should 
be quite easy to predict the perform- 
ance of equipment at hand from the 
material presented. Or, if it is de- 
sired to build a camera for this type 
of work, a simple procedure can be 
followed. The first step is to decide 
on the size of photograph desired and 
obtain a lens and shutter. The normal 
lens used in this camera is an old f8 
rapid rectilinear purchased at a sec- 
ond -hand store. A plano- convex pro- 
jector lens with a strength of ten 
diopters is used as the auxiliary, since 
it could be fitted into a standard 
Kodak adaptor ring. The next step is 
to mount the lens in any convenient 
manner and orient it in front of the 
tube in a darkened room to produce 
the desired image on a piece of white 
paper. The necessary dimensions for 
construction are then available. 

The construction of a camera for 
this type of work is a very interesting 
project. Much more interesting, how- 
ever, is the increased utility from a 
scope when stationary patterns can be 
recorded with the assurance that each 
record will be a perfect reproduction 
of the trace. 
December. 1919 

forget your old ideas about 

Sensitivity! 

CHASSIS FOR 16" CRT 
25 TUBES PLUS 4 RECTIFIERS 

Get set for a thrill! It's the revolu- 
tionary new Craftsmen RC -100 
Television-- ,ensitive beyond your 
imagination, even in the fringe 
areas. Engineered for big picture 
performance, with remarkable new 
keyed automatic gain control. Au- 
tomatic phase control of both ver- 
tical and horizontal synchroniza- 
tion guarantees perfect interlace. 
Easily accommodates UHF channels. 
Many other features. Words can't 
describe what your eyes will tell 
youl 

e . e high fidelity audio completes the picture 

AUT -O -LOK TUNER 
RC -8 FM -AM tuner fea- 
tures automatic tre 

quency control- revolu 
tionary FM development 
that entirely eliminates 
drift, simplifies tuning. 

THE RADIO 

HI -FI AMPLIFIER 
RC -2 high -fidelity ampli- 
fier has uniform frequency 
response from 20 to 20,000 
cycles up to 8 watts output. 
All units finished in pol- 
ished chrome. 

mS en INCORPORATED 

cra DEPT. C, 1617 5. MICHIGAN AVE, CHICAGO 16, ILL. 

Write for Information. Schematics and Instructions, 50c. 

SOUNDTRONICS SPECIALS 

TRANSFORMER POWER SUPPLY 115 V. GI/ C. uu 
V. MA.. 6.3 V. (@ 2 Amp. Uses 5Y3, 2 -8 I1., 
3 -30 MFD Filter, Pilot, Term Strip, 

$6.85 Meas. 5 "x5 "x8" 

CONDENSERS -REAL BARGAINS! 
AEROVOX Type 1084 SOLAR F. P.' Electrolytic 10- 

1 MFD 1000 W.V.D.C. 10 -10 @ 450 V. 20 @ 25 V. 
7C ea.. 55.90 per C 35c ea., 3 for 51.00 
C. D. Type D.T 035 600 V. 5c 
AEROVOX 489 05 400 V. 5c 
SPRAGUE 25 400 V. 5e 
C.D. TYPE 035 1000 V. 6c 
C.D. TIGER 15 400 V. 5c 

20% Discount On 300 Lots 

Standard Mfg. Oils 
CUD. .25 MFD 2000 V.D.C. $0.89 
C.D 2 MFD 600 V.D.C. .35 
WH, 1031FD 600 V.D.C. 1.15 RCA 01 -.03 MFD 6000 V.D.C. 1.45 SPR. .1 MFD 3000 V.D.C. 1.98 
NTL. MAKE CASED OILS % "x1'/s "x2" w. Bottom MTG. 
BRT. 1 5IFD -.5 -.5 MFD -400 V. 24c ea.; .125 -.125 MF'D 590 V. 25c ea.; .25 MFD 1000 V. 28e:.1 -.1 600 V. R.T. Type 24c; (LE. PYRANOL .5 -.5 300 V. 24c 

TRANSFORMERS -CHOKES 
T.V. PWR. TRANS. 3600 V. @ 2 MA., 750 V. CT. @ 
200 M, 1.25 V. (n 300 MA.. 6.3 V. (a) 600 MA., 6.3 V. @ 
8.7 AMPS, Sealed in Steel Case, 5 "x5 "x6" $9.95 
6 V. 12 AMP. THORD Open Frame, 2' "x3 "x3%z " $2.35 
R.C.A. TV. 204 T 2 $2.60 

ALL U.T.C. IN STANDARD P.A. CASE: 
10 HY. @ 66 MA. 40.97 10 IIY. 1i 110 MA $1.40 

5 HY. @ 150 MA.. 1.85 10 HY: @ 150 MA 2.25 

RCA Shell Type Power Transformer 700 V. CT @ 00 MA. 
6.3 V. @ 2.5 Amps 5 V. Ce 2 Amps $1.98 

13 & S T20 1250 V. Insul. AEROGLAS Wire. White w. Various Tracers 100 Ft. 59c 
100 Asst. New Pop. Type CODED Insul. Mfrs 98e 
20 bieg. Slug Tuned IF Coil In las" Solid Copper Can 
11/2"x3 ". Sim. to type used on BC 406..35c ea.; 3 for $1.00 
1N34 CRYSTAL DIODES 85c 
2 P. 12 P. Ceramic Band Switch 1 %" diam 98c 
T.G. 10 REVERS Compl. w /Tube $24.95 

MINIMUM ORDER $3.00 25% w /order, 
BALANCE C.O.D. 

SOUNDTRONICS LABS. 
632 Arch St., Phila. 6, Pa. MA 1.2115 

MUM company 
TUBE OF THE MONTH -610 49C 
Brand new, boxed. Ea 

Order 4 for $2.50 and we prepay shipping. 
FL -5 AUDIO FILTER & BC -345 SWITCH Equal to FL -8. Makes neater installation. Used but clean. Both 95c 

Shipping wt.: 4 lbs. 

TUNING CONDENSER 
1- ..ection, min. 12 MMF; max. 147 MMF. 53', 

>: 2 °a x 2 in. Shaft 0/4 M. extends n18 in. Used 
in SCR 284 receiver. New. Each, prepaid .89c 

SCR -274N, ARC -5, ATA /ARA EQUIPMENT 
.19 -55 Mcs. Receiver. New $14.75 

Mcs. Receiver. Good cond. guar. 4.95 
7 -9 Mcs. Arc -5 Trans. New but not fac- 

tory packed 9.95 (average wt. of above items 13 lbs.) 
BC -732 CONTROL BOX 

t'sed with BC -733D Localizer Receiver. Has ('i- contact single -pole switch, SPOT toggle switch, volume control. Brand new. Prepaid, ea. .. 69e 
BC -221 FREQUENCY METER CARRYING BAG 

BG -81 
Used, carries Serviceable Tag. E , $2.95 

HEADSET EXTENSION CORDS 
8 ft. prepaid 59c 
10 ft. prepaid 69c 

J -47 TRANSMITTING KEY 
Mounted on Bakelite base. Meaty contacts. 
New. E-s 55e 

TA -12D BENDIX TRANSMITTER 
Has four bands. Band No. 1 covers from 1050 to 1700 kcs; band No. 2 from 2000 to 3400 kcs; band No. 3 from 3000 to 4800 kcs; band 
No. 4 from 4370 to 7000 kcs. Complete with 
24VDC power supply and modulation stage. Just the rig for marine use. Brand new $65.00 
25% DEPOSIT WITH ORDER. PRICES F.O.B. 
LOS ANGELES, EXCEPT WHERE PREPAID. 
REMIT IN FULL, PLUS SHIPPING, AND SAVE 
C.O.D. CHARGES. (We will refund overage.) 
SATISFACTION GUARANTEED OR YOUR MONEY 
BACK. 

HIWAY COMPANY 
Electronic Division 

1304 S. Hoover St. 
liant 5. of Pico) (Fitzroy 0343) 

LOS ANGELES 6, CALIFORNIA 
Send for FREE Catalogue! 
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WELLS RADIO- ELECTRONIC COMPONENTS 
COAX -- CABLES AND CONNECTORS -- TWINAX 

COMPLETS LINE OF LOP -LOSS CONNECTONS AND ADAFTSID FOR USE WITH NO 

CABLES. RUGGED CONSTRUCTION DIE CAST ZINC AND MACHINED BRASS DRILLS. 

BLAME SILVER PLATED. INSERTS AIE MICA FILLED AND POLYSTYRENE. 

ALL ITEMS ARE IN STOCK FOR IMMEDIATE SHIPMENT. 

SMALL SINGLE CONTACT CONNECTORS 

6.1041 

U-ISP STMIBNT PUNI- With .olded 
toe -I mica fi l lad inmns 

83 -ISIS 3 PIECE PLUG- TAPERED MCI 
SNELL FOR .105' D.D.c.bIO. 

113 -IT 47 CONNECTOR for 03 -1I 
Factory wi rad 

83 -II RECEPTACLE CHASSIS OR 101 

TYPE- Loe -Ime Liu insert 
53 -IRTT RECEPTACLE CHASSIS OR BOX 

TYPE- Polystyrene S mica 
insert 

03 -10P ANGLE PLUG ADAPTER- Poly5ty 
rene insert- pin A socket 

53-1.1 JUNCTION- For ose with 
68 -ISP or 03 -ISP1 

FD.WO 

.40 

1.50 

NO 

.45 

w 

.75 

SMALL TWIN CONTACT CONNICTORS 

8;{ -223P PLUG- With low-Ima mice 

filled dielectric insert 20.55 
S3 -228 THIN CHASSIS RECEPTACLE. 

For 83 -22SP corrector .51 

HOODS. CAPS. AND ADAPTERS 

63-IN 

03-RAC 

06-175/0 

III -176/0 

101 / ITTI 

11000- For AG cables, 8/U, 
22/U. 63 /U. 65/U, etc. 
CAP- For connectors 83 -IV. 

03 -16T7. 133 -220, etc. 
ADAPTER- For adytin9 83-13P 

to eccO-odate RI -58 /U 

ADAPTER- For edaOtinl 83 -ISP 

to aee0-odata N6 53/3. 
CABLE CLAW M-237 for use 

with Br i t í4A Connectors 

.N 

.10 

20 

.Sb 

.15 

MISCELLANEOUS CONNECTORS 

pill `°:18 :18;8 19:18 88:11iS8 11 !yy tali! 
SD:91 

ó:id/8M 

ct2:11 

:11690 1:98 Y8á1.ö° 
*:91 

g ;11 :18 

iiio-PL'3T1 éi34sá1-í557/G.. 
2:i1 

ii i9eL:9aN-]ó1i-1e[WS[Ai i25': :15 

COAX AND TWINAX CABLES 
Ys / 

A 0. 
MOFINAL 

IWSE INA' 
9161D 

ACRH 
MATERIAL O.D. 

We_ L 

AO t R NM 

N NO. 

R6sN 
1630N 
1641/U 
I6S4N 
10.5aN 
9D-wN 
140.74N 
163704 
I630/U 

7L11 
71-120 

I WCM 
TNAL 

53.5 
72.5 
08.5 
59 
50.5 
95 
S2 
55 
72 
Ig0L03$ 
ia 
71 

IN54 
--DJ 
0IP54 

BEADED 

3tACH MK 
OIIT]I 
POLYETHYLENE 
E.UE RUBBER 

INS. 
PO,YETIYLpL 
BLAG[ VIIYL 
CRAY " 
POLYETHYLENE 

" 
C0A41AL CABLES 

nNS. 

WA. 
.0. 

.178 

.30554.LIth 

.466 

.205 

.me 

.625 

.515 

.184 

.242 

.4w 
.4w 

ISA 

CIAL 
- 

2 0364. 
Amor. 

54,Lgt0 

e0' Colla 
001y 

vg-n. 

.03 
0e 
.08 
.06 
.w 
.16 
55 
.05 
.00 

.04 

.N 

RO-TN 
00-0N 
10- 10/11 
R617N 
RCS MAI 
R621/0 
10-2504 
NG- 25/U 
R655N 
I627N 
R616N 
Po-55/u 

$7.5 
51 
52 
52 
52 
53 
47.1 
47.1 
46 
Al 
49 
50.5 

COMM 
SILYNI 
ODPPEA 

SILVER 
(UPPER 

' 
' ' 

E.AIX YINS. 
GRAY VINYL 

" ' " 
" " 
" " 

BLACK 0110854 
ml'IOI 
BLACK MINER 

. 

pO,YEDIYL54P 

.]t0 

.420 

.475 

.e70 

.9% 

.332 

.300 

.415 

.!5 

.915 

.w0 

.104 

ArNOred 
50.1.000 
Armored 

Arwred 
Armored 

10.04 
.I3 
07 
+D 
.ID 
.1+ 
.04 
.w ll II m 
.55 

NOTE THE POLLUTING LIST OF SPECIAL OFFERINGS_ 

067H Tais 0aterlal Is ea the onglnel manufacturers 
reela mingles from 2000 ft. epeera..057.00 /N 

100 root cous .04 /21. 

EIST NO CAPAC ITT 

.05 

.05 

.1 
.1 

307 -14 
347 -25 
340 -10 
933-30 
407 -19 
407 -38 
335 -7 
407 -12 
333 -3 
336 -8 
347-4 
335 -I5 
335 -28 
336-31 
335-2 
407 -16 
347 -3 
449-2 
300 
335 -29 
3a -04 
333-61 
347-17 
333-11 
347. 
07-6 
40)-18 
333-3 
3a- 
307-13 
331.53 
347-14 
337-43 
407-24 
35.3 
407-14 
` 33-41 
m-21 

335.48 
335-58 
347-39 
347-21 
335-66 
53.42 
307-32 
337-1 

-27 
07-9 
07-33 

35.45 
9-3 

347-43 
407-13 
347.42 
as.40 
3a-w 
347-7 
347-9 
407-30 
335-M 
3a-a 
407-17 
407-36 
3a-I 
N9-1 
347-8 
307-5 
407-4 
a.43 

407-31 
347-30 

347-18 
331-21 
335-28 
307-a 
307-12 
3a.42 
307J4 
307-27 

.25 

.6 

.25 .a 

.z5 

.2s 

.25 

.3 .a 

.5 

.6 

.5 

.5 

.5 

.5 

.5 

162004 This eeterlel Is on reels of 2000 feet 
or mere $2t.SAA1 
100 foot toua .003/10. 

4- -21M Sam D. More except 1í0 cotton 05113 
covering 155.00/1 
100 foot 40110 .01/27. 

DCHA VOLTS 00.0. 10019 PIG. 106E0CTI.000.5 NAYS 
A MCAT Rh A PARS NO. 

400 
600 
600 
200 
óu 
600 
eeo 

1600 
900 
600 
3300C 
50AC 
400 
400 
400 

9ro 
500 
600 
400 
U0 
120 
200 
400 

400 
500 
GOD 
600 
603 

5600 00 
1000 
400 
600 
600 

ee00oo 

1030 a 100 a 100 
GOD 

50 
060 

50 
50 
25 

50 
w 
a 
26 

100 
200 
200 
300 

400 

400 
000 

4091 
400 
100 
400 
400 
000 
400 
300 

Z..i 
2::2 
3 .l 

S 1 .1 
S x .1 

300 
400 
00 

5500 00 
000 
000 
000 
200 
soo 

2 SIDE 
1 SIDE 
2 SIDE 
I SIDE 
R TOP 

2 SIDE 
2 TOP 
2 SIDE 
2 TnP 
2 TOP 
2 SIDE 
2 SIDE 
2 TOP 
2 BIDE 
2 SIDE 
1 SIDE 
2 SME 
2 TOP 
2 TOP 
2 TOP 
2 BOTTOM 
2 TOP 
2 SIDE 
2 SIDE 
z S/DE 
2 SME 
2 TOP 
2 SIDE 
z TOP 
2ToP 
2 SIDE 
2 507701 
2 &77701 

2 TOP 
2 SIDE 
2 SIDE 
2 SIDE 
2 SME 
2 END 
z SIDE 
z SIDE 
2 SIDE 
2 P0'TOM 
2 SIDE 
2 SIDE 
1 SIDE 

R SIDE 
2 SID 
2 SIDE 
2 SIDE 
R MWTOM 
I SIDE 
2 SIR' 
1 TOP 

3 SIDE 
2 BOTTOM 
2 SIDE 
3TO 
3 SIDE 
3 TOP 
3 TOP 
3 SIDE 
3 BOTTOM 

BOTTOM 
3 SME 

3 TOP 
2 507703 
3 SIDE 

3 SME 
3 TOP 
3 TOP 

3 SIDE 
3 TOP 
39ME 
3 SIDE 
2 TOP 
3 SIDE 
3 OUT OM 

4 BOTTOM 

PO171 P-1007 
POTTER CII-503D 
MECAM31D - SP1001E 
YIE01101D 
BEIMOH A- 55-4680 
IBDUSTBIAI SPRAGUE C.D. 
4000005 574170 
MAST. AI. 
30108 179330 
SPRAGUE 193216 
0511000ß 35600 -2 
SPRAGUE- 0X50000 

SOLAR 188828 
SOLAR 170878 
4000000 351249 -3 
0000000 
0050000 251240 -3 
SPRAGUE .6401 
C.D. 070T5025 
SOLAR 209160 
1110014010 
PIt'l'54 CD -504N 
MICAMOID 10497 
SOLOS BR- 106034 -2 
SIG. C. TOTE CA -57T2 
FAST 
814UGUE GIDEHAN 
SOUR 174171 
C.D. 177400 
SOLAR 

C.D. 0500 -0050 
0052001E 300747 -3 
WOMAN 7517 -T3 
SPRAGUE 
MICAMOED 
50400E 
SPRw1E MIC AVOID 
1710000 
C.D. 010101000 
MAC. OTI11T100 CO-l26 
0005400 Cá233 
SPRAGUE 
C.D. 1375-5300 
C.O. SPRAGUE 
0050000 C -60933 
C.D. CA -275 
INDUSTRIAL 
SPRAGUE 
AMER. CO.. 5088 
CD -3108 
SPRAGUE 00200 
W ICAMO0D 
C. 0. 090308 -4 

POTTER EA- 105027. 
CSI -1071 
POTIER CP-300 
SOLAR S1-353 

STRAGIE P9 -3101 -1 
SPRAGUE 1 .4510 
C. D. 
C. D. - 5301151.E 
11176000 100® 

0 
EIEC í5I-3 950445 
Á o0 A-109504 
C. D. 1076 
SOLAR - 
5X00000 

SPRAGUE 
-0 

SPR14500 P9- 51013 -1 
SPRAGUE P-3062 

ER CP-304C 
C.DD. A6000 
05110001 - SPRAGUE 
FAST 
C. 0. - 800211 
5PRAGIR P-9729 
5 00000 - SOLAR 
SOUR 

WELLS 
SALES, INC. 

í51T 
PRICE 

10.30 
.35 
.25 

.55 

.35 
,35 
.s5 
.30 .a 
.35 .a 
30 
.3o 
.3o 
30 
.30 

. 35 

.30 

.30 
30 
.30 
.30 
.30 

5 
.á 
.35 

és 
.45 
.95 

:ä 
35 

METAL 

DRAWN 

PAPER 

CAPACITORS 

FIG. A 

.40 F10. B 

.35 

.5 

.40 

.46 

.45 

.95 

.25 
.25 
.25 
.30 
.3s 
35 
.40 

.26 5 
:w 

.35 

:95 .5 
.35 

PIG. D 

TRANSMITTING MICA CONDENSERS 

O 
urtunrs L<Pa: Ì '-firnen Cann. . 8-2.44,41 n.tr; ruuwN 

e-eI;C+ble: }Scro: 5.5e1u: 9-54r 

1GiEá 

.n . 
Ì.s 

n1a. Y01is leF. Gcñ: . 
ila e. Ewn: . 

v411s . Fxn. 

STYLE 00140E115Ee5 

á 0 3305 00 2 
11153 

lY F CONDE 

1a EI 

STYLE B 
' 

w CDENSERS 

COO 
.03 

I 3030 .m 
0L05 

3500 
2,9 

.91 
C0[OmG xem YE Co. 
0307 1.3 Ç 
C557 T33 LB 
0,000 AO 2.7,9 
033C91 3130 0 
R41 300 2,7,9 

á C50 NW 
1.1 

W 
m011 MO ! 
C0ó1! ' 2 

8 1.33 » 1.09 
502 ,33 
0032 3304 7,9 1.138 

0332 1,8 1.33 

wñ i .93 

0003 040 B 1:% 
, .95 

Ó áY 
3,,,9 

7 MOO 
mm m00 
COO T33 S 
00051 TE0 1 
08062 í50 
.55 

.E 
330 GO0 1 
MO 7 

OÓ0B25 T5á8 9 
000 3133 
00072 000 
00075 2530 2 
03075 .4 8.9 
coo. 
COO 5800 2,8 

bO 
331 
[Oil 

5330 
m00 2,] [Oil 
333 7 

331T TC0 1 
moo 

a3,3o 2 :ro 
2031 

3 10 
1.2 M30 ä00 2,5 
1 b am 

mm 
Rá4 

335 

ros 

00S'' 

OCTL 

á2u 
as 
OE 

ób 

IS 

Lo 
I.ás 
La 
1.m 
1.m 

I.% 
1. 5 

1.W 
I, 6 

1.á 
I. 5 

TRANSMITTING 

RECEIVING 

INDUSTRIAL 

SPECIAL PURPOSE 

A 1.11 

1.33 

ir 

1.m 

i.m .m 

i33 :7c 
1.30 

STLE 'C maRNSEAS 

036. .I 
R4Ì 

2 .2 
03022 

05125 

00Ós 
0004 

0335 

00065 
00035 

3317 

áO23 

002 

3312 

.We 

áír 

3301 

.005 

.00551 

Ói 

2500 
030 
e33 

27DO 
m0 

yap 

S AO 

1004 
i.0 

15 PIC 
I» u 
4 e0G 

.03 

.W 

:06 
:á 

203 

ár 2 
OOD 

250 

51.1 '03 CO. 

:CarIXCL 
I14 1 T.& 

LB 

7 

B 

2.9 

B 
0.7 

1 

7,9 

T,8 

9 

1. 

23m 2.6 
m0 x 

213 
é 

R500 eA 3C 2. l O.B 

20G 
8 214 

ZOO 
á eco 

903 
2 
2.8 

T, 30 A.d 
331 '533 CO,B 

330 
002 
002 i 

12. 
ZOO 

233 
2.00 

a0C 
I 

MO 
600 

N 3 [ 0ro50 
7 

m. 33 
a goa OW 

T 
áW 

I. 
603 
20 .9 
803 a,7 
2T0 

2 
`YO XO 

1.9 
I.2 

®8 a.).B 
160 

E:8:9 m 2.e . 
033 

; . 

600m 2.6.0 

mx 
OC2 

2 
0022 

e],9 

.B 

(O7 

001 

ese 
R 

C1 

8!" 

.25 

.35 

.33 

:L 

:33 

:ß 

.40 

ñ 
.33 

.35 

.33 

:é5 

:á 
.45 

:z5 . 
.50 

G5 

. 

IMMEDIATE DELIVERY 
AT LOWEST PRICES IN 

OUR HISTORY 

OlA 10.46 USES 

1N21 Xtal Diode . 

4.5 
65007 .06 

15210 Xtal Diode 2.4 6517/07 
I523 Xtal Diode AO 65K7 /GT 
IN232 Xtal Diode .55 65L7/GT 
1570X0110100.. . .06 6ìN7 /GT 
104/1294........ .65 SSQ7 /GT 
I155. .% 704 
155 . 707 
1521 1.% 10 704/12001 
174 .% 707 
20+3 

:Al 
06. 

24260 0 7F7 
2034 .55 707 
232LÁ .1,715 757 
2122 6.% 777 
2326 5.45 I0,'VT-25A 
2127 04.05 ROY /5T95 

2132.... 
1P:: i Rß 

2133 19.% ISF7 
2117 13.% 12407 
2135 12.% 1251(7 

2X42/873 14.% 12507/GT 
304 .35 12aÁ25 2 amp. 
325 1.05 Tungar 
3AP1 CRT. 3.85 13 -4 Ballast 
3022 2.% ISO .w 
3829 7.75 FG -IO 3.% 

3CPI.SRT 1:% 2704 Baltaat .... 2:40.5 

3C24724G .47 2íZ6 /GT .% 
2D6/1209 '4 30200;1,67 

40 
3FP7 CRT .... 2.% 30 /VT -7 Tor 
3HP7 CRT 2.55 Walkie Talkies) .75 
3GP1 CRT. 375 33, V7-33 (For 
305 .w Walks Talkie.) .75 
EELS 1).% 00 -34 .AS 

5ÁP1 CRT 3.95 34 .35 
SBPI CRT . 2.95 39 44 .35 
5CP1 CRT 315 
SGPI CRT ... 5.55 
5323 1433 0050 072(0 .45 
5129 14.35 CEO 72 5.50 
553G .w 72 3024 1.75 
626 90 VR.75. SO 

6587 .95 76 :55 

SAC] .10 00.78 .% 
62K6 . 80 
6607 .99 FG -81.A 
61306 .65 83 .65 
6CA .45 83V .% 

66021 015 90 .5 
.75 

6DO Al. .M Vß092 .% 
6E5 . 1000 3.35 

.50 
61 /GT .w Vß.105 x.00 
616 .90 VU.11l .w 
6N7/GT NO 11723 55 

6R G .00 VT -127 Enlisa... .25 

wm4 4404104 ben.. Um. brand nv .4..4..A..w..aA......N1w6a...e.4. orn 
4...Br Nan x,,. N 

a 

or 
VT.1TAraµ 

3.% ;t{\}' 9.95 378 
\'R.I.iO .% FE715g 7.95 930 2.20 
1.7.158 P.55 717A .50 951 

FG.172. 29.50 :21A. ..% 955 

2058 1.% 7n-4{ .65 6 
211 iV7-4.C1.,. .% i24ß 4.29 957 
2152 1 1.% 725* 19.% 991 rNH.161 
2310 1.m -26A. 19.95 1003 

2820 625 7302 11.95 1148 

2.15 

.50 

.55 

.% 

.30 

.35 

.40 

304714 5.% 701 .w 12111 .75 

30410 1.75 NOIA 75 1616 1.25 

3070 4.5 003 6.% 1619 .% 
3160 .75 804 9.% 1620 1.25 

.45 35013 
718 

2.53 805 
POR 

5. 

5 1626 A5 

300* 4.53 803 2.75 1629 .45 

4170 19.95 PIO 7.% 1635 .% 
4340. 7.45 fill 2.35 2051 .% 
506.5 1.% 813 7.95 -143 .35 
450TH 19.% 0414 2.75 4011 2.55 

GL 4710 2.15 015 2.% 8012 .25 

527 11.25 S20 . 9 8020 3.35 

11'1.530 
1:1061g Eft 2.25 - 7.10 

4VL4531 3.% 9WI .)0 
S32Á'153'2 .. 3. 1.75 90 2 

GL530 3.00 30 1% 9003 
010 610 7.45 1µl .55 9001 
10515 1.30 543 .55 9006 
1.718 9.% 051 55.10 

NEON BULBS FOR ïOl 9.% S51..Á60 2`0 RA 010 USE 
(atU 9.% 861. 32.10 

11 ̂ { .. 2.% 0469 .m NE -2 10.09 
034 .. ...... 4.95 N6í 2.55 NE -15 .06 

..... 2.95 N6FA 1.30 NE -I6 .24 
0:A 9.50 26.50 NE.20 .06 

078 23.25 
66,088.00 

m.% NE-21 .24 

In{ 2.15 072A 2.45 NE 18 .24 

30 1.% 074 2.15 NE 51 . .R 

PILOT AND FLASHLIGHT BULBS 

eo 

No, 
b.m 

oM 

212. -- Tdm4auTN 
UNIS 

:ss 

aveNO 

. 2.2 

21.2 N 
N. had 

T4µ 

Ti 

N...w 

Meet 11 
Dr 222 
Of 1.1 

10% DISCOUNT ON ORDERS OF 0100.00 OR OVER 

MOnula[ W carry Ig N.I.nr Pa 1a 15 .4, 1 

Sand u your n4u U for Iab n. I 

DI.Oib.l.0: Our O.ndaa ¡e bbw .mangan CPFI;n. 0.914. dì.4407 

ern rbla .d. 

320 N. LA SALLE ST., DEPT. R -12, CHICAGO 10, ILL. 
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"Ken -Rad Tubes have been a steady 
seller for us ever since we started in 

business. 
"Now, I don't pretend to be a mer- 
chandising expert -but when an item 
satisfies customers and brings them 
back for more, year after year, the 
reason is simple. 
"It's quality. Quality and value that 
stand out. 
"Ken -Rad Tubes sell fast, stay sold be- 
cause you can't beat them on either 
count." 

"NO BETTER TUBES SOLD 

THAN KENI.RAD TUBES 

--. -SALES PROVE IT!" 

O. B. CONLEY and H. T. CONLEY, Conley 
Radio and Electrical Shop, Corinth, Miss., like 
thousands of servicemen, have increased turn- 
over, boosted profit by pushing high -quality 
Ken -Rad Tubes. 

"NO BETTER TUBES M- 
THAN KEN -RAD TUBES 

-TESTS PROVE IT!" 

ROBERT E. MOE, Division Engineer, 
Ken -Rad plants, is one of many experts 
who help direct the testing of Ken -Rad 
Tubes. Besides noise and microphonics, 
these quality tubes are checked for 
static characteristics, life, shorts, appear- 
once, gas, air and hum. 

"I help make Ken -Rad Tubes. And I know -there are 
no better tubes made! 
"Ken -Rad Tubes have to prove their quality over and 
over again at every stage of production. 
"On the right, a Ken -Rad Tube is receiving the micro - 
phonic and noise check, with the aid of an amplifier 
having a known response and a specified gain. The 
tube is tapped by a motor -driven tapper, and the 
resulting audio output is checked on a standard VU 
meter. 
"This is only one of the numerous quality tests Ken - 
Rad Tubes must pass before being shipped to you. 
"Good? They've got to be good!" 

KEN . ItAD 7:eweig_ 
PRODUCT OF GENERAI ELECTRIC COMPANY 

Schenectady 5, New York 

THE SERVICEMAN'S TUBE 
... backed by profit -mak- 
ing sales aids which your 
Ken -Rad distributor will be 
glad to show you. Phone or 
write him today 
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Discover a New 
and Richer Market 

with... 
giv 

The Mallor Midgetro 

How much business did you let slip through your fingers last year? Good 
business ! Big business ! All because you couldn't get controls small enough to 
service personals, portables and auto radios! 

This year, discover how profitable these jobs can be. Stock up on the lsis" 
Mallory Midgetrol and discover more business with a lower inventory! 

WIDER APPLICATION -The small size lets you service portables, auto radios 
and small AC -DC receivers requiring 154" controls. 

SIMPLER INSTALLATION -The new and unique flat shaft design of the Mallory 
Midgetrol saves installation time with all types of knobs. 

LESS INVENTORY- Electrical characteristics allow you to use the Mallory 
Midgetrol to replace 1%" as well as `54" controls. Since no special shafts are required, 
you carry fewer controls in stock. 

NEW FEATURES -NEW FEATURES! 
NEW SIZE 
NEW DESIGN 

NEW SHAFT NEW SWITCH 
NEW EXTENSION NEW ELEMENT 

NEW TWO -POINT SUSPENSION 

NEW CONTACT 
NEW TERMINAL 

Don't Miss the Mallory Television Service Encyclopedia. 
Get Your Copy From Your Mallory Distributor ... Only 35c! 

MALLORY 
P.Ik. MALLORV 8 cO..lnc. CAPACITORS . . . CONTROLS . . . VIBRATORS . . 

SWITCHES . . . RESISTORS . . . RECTIFIERS 

VIBRAPACK* POWER SUPPLIES... FILTERS 
*Reg. U. S. Pat. Off. 

PRODUCTS PRECISION APPROVED PRE 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

www.americanradiohistory.com

www.americanradiohistory.com



