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Here are some of the many reasons 
why there are more Simpson 260 high 

sensitivity volt -ohm- milliammeters 
in use today than all others combined. The 

Simpson 260 has earned world -wide 
acceptance because it was the first tester 

of its kind with all these "Firsts ": 

260 SET TESTER 
WORLD FAMOUS FOR ALL THESE "FIRSTS" 
First high sensitivity instrument to use a metal armature frame. 

First to use fully enclosed dust proof rotary switch with all contacts 
molded in place accurately and firmly. 

First to do away with harness wiring. 

First to provide separate molded recesses for resistors, batteries, etc. 

First to cover all resistors to prevent shorts and accidental damage 
and to protect against dust and dirt. 

First with a sturdy movement adapted to the rugged requirements 
of a wide range of service work or laboratory testing. 

First to provide easy means of replacing batteries. 

First to use all bakelite case and panels in volt -ohm -milliammeters. 

First volt- ohm- milliamméter at 20,000 ohms per volt with large 4'/2" 
meter supplied in compact case (size 5' /, "x 7 "x 3'/s "). 

First and only one available with Simpson patented Roll Top Case. 

First to provide convenient compartment for test leads (Roll Top 
case). 

First to offer choice of colors. 

The Model 260 also is available in the famous 
built -in lead compartment. This sturdy, molded, 
maximum protection for your 260 when used 

patented Roll Top safety case with 
bakelite case with Roll Top provides 
for servicing in the field or shop. 

25,000 volt DC Probe for television servicing 

SIMPSON ELECTRIC COMPANY 5200- 

, complete, for use with 260, $12.85 

i 

RANGES 
20,000 Ohms per Volt DC, 1,000 
Ohms per Volt AC 
VOLTS: AC & DC -2.5, 10, 50, 250, 
1,000, 5,000 
OUTPUT: 2.5, 10, 50, 250, 1000 
MILLIAMPERES, DC: 10, 100, 500 
MICROAMPERES, DC: 100 

AMPERES, DC: 10 

DECIBELS: (5 ranges) -12 to +55 DB 

OHMS: 0 -2,000 (12 ohms center), 
0- 200,000 (1200 ohms center), 0 -20 
megohms (120,000 ohms center). 

Prices: S38.95 dealers net; Roll 
Top $45.95 dealers net. 

INSTRUMENTS THAT STAT ACCURATE 

18 W. Kinzie St., Chicago 44, III. In Canada: Bach -Simpson, Ltd., London, Onf, 
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Servicing or Communications 
by Practicing in Spare Tine 

YOU PRACTICE RADIO 

SERVICING 
You build the modern Radio 
shown below as part of my Ser- 
vicing Course. I send you the 
speaker, tubes, chassis, trans- 
former, loop antenna, EVERY- 
THING you need to build this 
modern Radio Receiver. Use it 

to make many tests, get 
practical experience. 

YOU BUILD THIS TESTER 
as part of my 
Servicing Course, 
with parts N. R. I. 
sends. It soon 
helps you EARN 
EXTRA MONEY 
fixing neighbors' 
Radios in spare 
time. 

WAVEMETER 
EW Communications 

YOU BUILD THIS 
as part of my N 
Course. Use it with 
Oscillator you also 
build that furnishes 
basic power to 
transmitter and de- 
termines transmit- 
ter frequency. 

I TRAINED 
Good Job In Radio Station 

"Am Chief En- 
gineer of Ra- 
dio Station 
WORD in 
charge of four 
men. Owe all 

I know about Radio to 
NRL" -CLYDE J. BUR - 
DETTE, Spartanburg, 
South Carolina. 

THESE MEN 
Has Own Radio Business 

"Now have 
two Radio 
shops servic- 
ing about 200 
sets a month. 

á Have largest 
service establishment in 
Southeastern Missouri_" - 
ARLEY STUDYVIN, De- 
Soto, Missouri. 

MY COURSE 

ES TELEVISION INCLUD 

October, 1949 

rou 

f41°'PKitsof 

ó PQM R 

YOU PRACTICE RADIO 

COMMUNICATIONS 
I send you parts to build the 
Transmitter shown below as 

part of my new 
Communication s 
Course. Conduct 
actual procedure 
of Broadcast Op- 
erators, practice 
interesting ex- 
periments, learn ' 

how to put a 
transmitter on 
the air. 

KNOW RADIO'6V4eSaccesø . 
I Will TrainYou at Home .SAMPLE LESSON FREE 

Want a good -pay job in the fast- growing 
Radio and Television Industries, or your 
own money -making Radio -Television shop? 
I've trained hundreds of men WITH NO 
PREVIOUS TRAINING to be Radio tech- 
nicians. Or now you can enroll in my 
NEW practical course in Radio -Television 
COMMUNICATIONS -learn to be a Broad- 
casting and Communications technician. You 
get practical Radio experience with MANY 
KITS OF PARTS I send you in my train -at- 
home method. All equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 
As part of my Radio Servicing Course, 

I send SPECIAL BOOK- 
LETS VETERANS starting the day you 
enroll. Make EX T R A 
MONEY fixing Radios in 
spare time while training. 
Then start your own Ra- Get this training 
dio sales and service shop under G. I. Bill. 

or get a good -pay job in Police, Aviation 
or Marine Radio, Broadcasting, Public Ad- 
dress work, etc. Or think of amazing Tele- 
vision opportunities. Already manufacturers 
are producing over 100,000 sets a month. 
New stations going on the air everywhere ! 
Television is America's fastest -growing in- 
dustry and men who know it will be in 
demand. 

GET ACTUAL LESSON AND BOOK FREE 
My DOUBLE FREE OFFER entitles you 

to actual SAMPLE LESSON and my 64 -page 
book, "HOW TO BE A SUCCESS IN RADIO - TELEVISION - ELECTRONICS," both 

FREE. Mail coupon now. 
See how quickly, easily 
you can start. J. E. 
SMITH, President, Dept. 
9KR, National Radio Insti- 
tute, Pioneer Home Study 
Radio School, Washing- 
ton 9, D. C. 

without cost 
Mail coupon 

Mr. J. E. SMITH, President, Dept. 9KR 

National Radio Institute, Washington 9, D. C. 

Mail me FREE Lesson and 64 -page book. 
(No salesman will call. Please write plainly.) 

#" Be a 
Success 
in RADIO 
TELEVISION 

ELECTRONICS 

Name Age 

Address 

City Zone State 

LO 
Check If Veteran Approved for Training Under G. I. Bill - 

3 
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H 
I can train you to pass your 
FCC License Exams in a few 
short weeks if you've had any 
practical radio experience- 
amateur, Army, Navy, radio 
servicing, or other. My time - 
proven plan can help put you, 
too, on the road to success. 

Let me send you FREE 
the entire story 

Just fill out the coupon and 
mail it. I will send you, free 
of charge, a copy of "How to 
Pass FCC License Exams," plus 
a sample FCC -type Exam, and 
the amazing new booklet, 
"Money Making FCC License 
Information." 

EDW. H. GUILFORD, 
Vice President. 

owto Pass 
FCC 

Commercial 
Radio Operator 

License 
Exa FREE 

Tells where to apply for and take FCC examina- 
tions, location of examining offices, scope of knowl- 
edge required, approved way to prepare for FCC 
examinations, positive method of checking your 
knowledge before taking the examinations. 

IT'S EASY IF YOU USE CIRE 
SIMPLIFIED TRAINING AND 
COACHING METHODS AT 
HOME IN YOUR SPARE TIME 

Get This Amazing New Booklet 

Get your license easily and quickly and be ready for the 
jobs open to ticket holders which lead to $3000 to 
$7500 (average pay reported by FCC nationwide 
survey). CIRE training is the only 
planned course of coaching and train- 
ing that leads directly to an FCC 
license. Your FCC ticket is recog- 
nized in all radio fields as proof 
of your technical ability. Em- 
ployers often give preference 
to license holders, even 
though a license is not re- 
quired for the job. Hold an 
FCC "ticket" and the job is 

ours! 

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

Holders. 

2. Tells How We Guarantee to 
Train and Coach You 

Until You Get Your 
FCC License. 

CIRE Job -Finding Service Brings 
Amazing Offers of Jobs! 

"I am working at R'RJ\I as transmitter engineer. 
Received this position in response to one of the em- 
ployment applications sent me upon completion of my 
course and the receiving of my Diploma. I received 
my 1st class Radiotelephone License on March 2, 
1545.- Student No. 2008 AT. 
"Thanks for the Application for Employment you re- 
cently prepared for me. I found satisfactory em- 
ployment. I submitted 57 letters, enclosing the 
résumé you supplied. I received 17 letters indicating my application was 
tiled for future reference, 3 telephone calls, and 1 letter requesting personal in- 
terviews. - 

As a result, I am employed in a development engineering capacity." - 
Student No. 4235NB. 

Don't Waste Valuable Time 

MAIL COUPON TODAY! 
Don't put off getting this valuable information. Good jobs in radio 
need men like you. You can earn higher income, have a bank ac- 
count, enjoy vacations, and have easier and better living. But you 
must have your FCC License. Hurry! Fill out the coupon right 
now and mail it. There is no obligation. You owe it to yourself 
to get the full story NOW. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -10 4900 Euclid Bldg., Cleveland 3, Ohio 
APPROVED FOR VETERAN TRAINING UNDER THE "G.I. BILL OF RIGHTS" 

sna 

3. Tells How Our 
Amazing Job - 

FINDING Service 
Helps You Get the Bet - 

"ter Paying Radio Job Our 
Training Prepares You to 

," Hold. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS I 
Desk RN -10 4900 Euclid Bldg., Cleveland 3, Ohio I 

Address fo Desk No. fo Avoid Delay 

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

NAME 

ADDRESS 

CITY ZONE 

Veterans check for enrollment information under G.I. Bill. 

STATE 

October, 1949 

I 

I 

I 
I 

NO OBLIGATION-NO SALESMEN. I 

i) 

www.americanradiohistory.com

www.americanradiohistory.com


HOWARD L. BOLIN, 
Omaha, Nebraska, 
with thousands of dealers 
like him, sells the tubes 
that sell fast and stay 
sold- Ken -Rad tubes. 

6 

"I tell you, businessés aren't built on 
promises. They're built on perform- 
ance- performance that brings cus- 
tomers back for more. 

"And it takes good quality to guar- 
antee good performance! 

"Take Ken -Rad tubes. Why, they've 
been the quality leader for years - 
backed by one of the country's 
biggest, finest companies with plenty 
of engineering know -how. 

"Result is, Ken -Rad tubes have 
paid me a steady dividend of in- 
creased business. For turnover and 
profit, they have what it takes!" 

RALPH L. CLARK, Foreman, Miniature 
Mounting Section, is one of the many ex- 
perts who carefully supervise the manufac- 
ture of Ken -Rad tubes. These men build 
quality into the tubes at the very beginning; 
test out trouble at every stage of production. 

KEN RAD T 
PRODUCT OF GENERAL ELECTRIC COMPANY 

Schenectady 5, New York 

1sl -HAI 

"Here at the plant we put Ken -Rad tubes 

through one test after another to prove 
their quality is unsurpassed. 

"The 'short' test, shown on the left, is given 
tubes before the characteristics test. It en- 

ables us to spot tubes that are not up to 
Ken -Rad standards. 
"Ken -Rad tubes also are tested for noise, 
microphonics, life, appearance, gas, air 
and hum. 

"We don't guess. The Ken -Rad 
tubes we make and ship 
have proved themselves 
over and over again!" 

THE SERVICEMEN'S TUBE 

... backed by profit - 
making sales aids which 
your Ken -Rad distribu- 
tor gladly will show you. 
Phone or write him! 

RADIO & TELEVISION NEWS 
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New Training Offer!' 
NOW you build and 
keep a top quality 

RECEIVER 
o help you prepare for 

a real job in 

E VISION 
RADIO -ELECTRONICS 

Choice of 10,12 or 16 INCH TELEVISION ";w" 
Now you can get this amazingly practical 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 Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- 
tage - designed to provide the utmost in practical "learn -by- doing" home training in 
Television. Mail coupon for complete details. See why you owe it to your 
"Television Future" to enroll for DeForest'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 Taxi 
Radio, Broadcast Radio, Industrial Electronics. Get modern lessons ...plus 16 shipments 
of Radio - Electronic parts. Work over 300 experiments and projects- including building 
of (1) commercial -type OSCILLOSCOPE for practical T -V circuit training, (2) double -range 
R -F SIGNAL GENERATOR, (3) jewel- bearing MULTIMETER, (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! IIIIIIh, 

OSCILLO. 

SGOfE 

YOU ALSO 

BUILD AND KEEP 

THIS PROFESSIONAL 

TYPE EQUIPMENT! 

Modern Chicago Laboratories * If you prefer, you can get ALL your 
preparation in our new, Chicago train.. 
ing laboratories . .. one of the finest of 

its kind. Ample instructors 
. modern equipment. 

Write for details! 

Employment Service * When you complete your 
training, our effective Em- 
ployment Service helps you 
get started toward a real 
future in Television - 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 the 
march and other fascinating "hidden action" -a remarkable home training advantage 
that speeds your progress. 

R F SIGNAL 

GENERATOR 

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

A DE VRY Institution 
October, 1949 

DeFOREST'S TRAINING, INC. 
2533 North Ashland Avenue, Dept. RN -F10 
Chicago 14, Illinois 

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

Name 

Street 

City Zone State 

.A 

Age 

Apt 
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5 SECOND HEATING 
no waiting, saves power 

RIGID-TIP 
latest in tip 
engineering 

LONGER REACH 
full 51/4 inches 

SOLDERLITE 
spotlights the work 

STREAMLINED - 
perfectly 
balanced 

DUAL HEAT 
single heat 
200 watts, 
dual heat 
200/250 
watts; 
1 15 volts, 
60 cycles 

You can do every kind of soldering 
with this new 250 watt Weller Gun. 
Power -packed, it handles heavy 
work with ease -yet the compact, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch and you 
solder. Release the trigger, and off 
goes the heat -automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
jobs. `Over and under' position of 
terminals provides greater visibility 
with built -in spotlight. Extra 51/4" 
length and new RIGID -TIP mean 
real soldering efficiency. 

Chisel -shape RIGID -TIP offers 
more soldering area for faster heat 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
get features not found in any other 
soldering tool... advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 

D 

SOLDERING TIPS -get your copy of 
the new Weller guide to easier, faster 
soldering -20 pages fully illustrated. 
Price 10c at your distributor, or or- 
der direct. 

s 

ELLER 
WMANUFACTURING COMPANY 

810 PACKER STREET EASTON, PA. 

We RECORD, 
B Y T H E E D I T O R 

CITIZENS' RADIO NOT FOR EXPERIMENTERS 

OUR daily mail bag seldom fails 
to include several letters ask- 
ing how to build transmitters 

and receivers for the new Citizens' 
Radio Service. To answer this com- 
mon question we quote in part from 
a recent FCC release: 

"In this connection, it should be re- 
membered that the regular Citizens' 
Radio Service is a fixed and mobile 
service intended for use for private 
or personal radiocommunication, ra- 
dio signalling, control of objects or 
devices by radio, and other purposes 
not specifically prohibited in the Citi- 
zens' rules. 

"The Commission has concluded 
that there is no simple method exist- 
ing at this time for compliance with 
the technical standards of the Citi- 
zens' Radio Service by home con- 
structors or experimenters, and that 
highly specialized engineering experi- 
ence in ultra high frequency tech- 
niques is required in the design of 
equipment to be used in the regular 
Citizens' Radio Service. Manufac- 
turers and individuals interested sole- 
ly in the development and testing of 
equipment for this service should con- 
sider the submission of application for 
Class 1 experimental station authori- 
zations. 

"An applicant proposing to use 
equipment which has not been 'type 
approved' by the Commission must 
supply certain additional technical in- 
formation in conjunction with his 
application for a Citizens' Radio Con- 
struction Permit and License, in order 
that the Commission may determine 
the technical acceptability of the 
equipment for operation in the Citi- 
zens' Radio Service. 

"In the compilation of this tech- 
nical information, the applicant is re- 
quired to describe in full the design 
and construction of his transmitter 
and the methods employed in testing 
it for compliance with applicable Cit- 
izens' Radio rules. He should also ex- 
plain in detail how his equipment will, 
under normal operating conditions, 
comply with the Citizens' Radio Serv- 
ice rules. A circuit diagram of the 
transmitter and a list of the technical 
components should also be submitted. 
In certain cases, the Commission may 
require that non -type- approved equip- 
ment be shipped to its laboratory at 
Laurel, Maryland, for test when it 
cannot be determined from technical 
data submitted by the applicant that 
the standards will be met. 

"As noted above, tests conducted 
by the Commission's laboratory and 
information received from other 
sources indicate that the problem of 

constructing or modifying equipment 
that will operate satisfactorily in the 
frequency band 460 -470 mc., within. 
the technical requirements prescribed 
in the Citizens' Radio Service rules, 
requires the most careful engineer- 
ing. In addition, the use of auxiliary 
equipment for the measurement of 
frequency, voltages and currents, 
width of communication band, and 
percentage of modulation as well as 
spurious and harmonic radiations is 
involved in connection with the de- 
sign, modification and testing of Citi- 
zens' Radio equipment, and unless 
such apparatus is available for the 
purpose of checking the transmitters, 
the possibility of compliance with the 
technical requirements of the rules 
may be remote. In the technical show- 
ing described hereinabove, the appli- 
cant should specify the measuring 
equipment used in conducting all 
tests, giving the type number, manu- 
facturer's name and per -cent of ac- 
curacy of such devices. 

"For example, war -surplus equip- 
ment, such as the BC -645 transmitter - 
receiver, designed for airborne use, 
does not possess in its original form 
sufficiently stable circuits to permit 
licensing in the Citizens' Radio Serv- 
ice. Extensive modification, in some 
cases amounting to almost complete 
redesign of the original equipment, 
appears to be necessary to meet the 
standards of the Citizens' Radio Serv- 
ice rules and will be required before 
the Commission will consider author- 
izing the use of the majority of war - 
surplus apparatus in the Citizens' Ra- 
dio Service. 

"In this connection, Commission 
laboratory tests involving BC -645 
transponders, converted for operation 
in the 460 -470 mc. frequency band, 
demonstrated the instability of this 
equipment. The particular sets tested 
did not meet the technical require- 
ments of the Citizens' Radio Service 
rules. Inasmuch as a large number 
of outstanding Experimental Licenses 
for Class 2 operation in the Citizens' 
Radio Band specify the use of con- 
verted BC -645 transmitters, it is ex- 
pected that upon the expiration of 
these experimental grants November 
1, 1949, careful scrutiny will be made 
of applications to relicense this equip- 
ment in the regular Citizens' Radio 
Service." 

It is quite clear that technical re- 
quirements for the CRS are quite se- 
vere and beyond the scope of most 
technicians. 

We'll keep you informed on all de- 
velopments of this important new 
service. O.R. 

RADIO & TELEVISION NEWS 
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ALLIED'S NEW FREE 

1950 RADIO CATALOG 

196 VALUE -PACKED PAGES 

Sera An a ftem 

n97nçRndf V's +co.iu 

14¡°' 
and E/aslsenis 

Get Radio's Leading Buying Guide 
Here's the Buying Guide to everything in radio for every- 
one in radio! Preferred by expert service technicians, engi- 
neers, sound men, Amateurs, builders and experimenters - 
it's packed cover to cover with the world's largest selec- 
tions of quality equipment at lowest money- saving prices. 
See the latest in TV and home radio receivers; radio - 
phonos with new three -speed changers; new Sound Sys- 
tems, P.A. equipment and high -fidelity sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; builders' 
kits; huge listings of parts, tubes, tools, books, diagrams. 

ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured satis- 
faction plus the most liberal Time Payment plan in radio. 
Get the new 1950 ALLIED Catalog. Keep it handy it will 
save you time and money. Send today for your FREE copy! 

LARGESTSTOCKS QUICK, EXPERTSERVICE 

Send for your FREE copy of 
Radio's Most Complete Catalog 

Use the coupon below-NOW! 

THE waRLD'S 

LARGEST 
RAfllO 

SUPPLY 
HOUSE 

Oetoher, 1949 

WORLD'S LARGEST STOCKS 

Everything in radio for everyone in 

radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source- ALLIED RADIO! 

TELEVISION & HOME RADIOS 
See ALLIED's outstanding selection of 
new Television sets, new table model 
radios, FM -AM combinations with new 
Three -Speed Automatic Changers. 
Save on these radio models -the 
choice of experts! 

AMATEUR STATION GEAR 
You'll find everything you need for 
your shack in the new ALLIED Cata- 
log. See all the latest releases in re- 
ceivers, transmitters, parts, station 
equipment -the biggest and most 
complete listings in Ham radio! 

NEW SOUND EQUIPMENT 
Packaged, ready -to -use Sound Sys- 
tems; amplifiers guaranteed for one 
full year; high -fidelity sound compo- 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment- ALLIED RADIO is 
headquarters for Soundmen! 

Radio's Leading Buying Guide 

ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 1 -K -9 

Chicago 7, Illinois 

Send FREE New 1950 ALLIED Catalog. 

Name 

Address 

City Zone State J 
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HMIITTE OFFERS A 

1-WATT Iítde Dead ASSORTMENT, TOO! 

: 

In Addition to 
the Popular 1/2-Watt 

Little Devil Assortment 

SERVICEMEN DEMANDED this NEW 1-WATT ASSORTMENT 

CONTAINS 125 SELECTED 1 -WATT LITTLE DEVIL 
COMPOSITION RESISTORS IN 40 SEPARATE COMPARTMENTS 

NO EXTRA CHARGE 
FOR CABINET 

Servicemen found the Ohmite cabinet and % -watt Little 
Devil assortment saved them hours of valuable time, pro- 
tected their resistors, made inventory checking easy. Now 
Ohmite offers a 1 -watt assortment ... and again the cab- 
inet is offered without extra cost. 

Solid molded of strong, lustrous plastic, the cabinet is 
extremely compact -only 9" long, 4%" high, and WI" 
deep. It is factory packed with a carefully selected assort- 

Quantities and Resistance Values in Either the 
l -WATT or '/2 -WATT Serviceman's Assortments 

Onan- 
tity OHMS 

Quail- 
City OHMS 

puas- 
City OHMS 

Quan- 
City OHMS 

1 10 3 1000 1 33000 10 0.47 meg. 

1 15 1 1500 5 39000 1 0.68 meg. 

1 27 1 2200 10 47000 10 1.0 meg. 

1 41 3 2700 1 68000 1 1.5 meg. 

1 100 5 4100 1 82000 1 2.2 meg. 

1 150 1 6800 10 0.1 meg. 1 2.7 meg. 

1 270 10 10000 5 0.15 meg. 1 3.9 meg. 

1 330 3 15000 1 0.22 meg. 1 4.7 meg. 

1 470 5 22000 10 0.27 meg. 1 6.8 meg. 

1 680 10 21000 1 0.33 meg. 1 10 ` meg. 

IO 

ment of the 40 values of 1 -watt Little Devils most frequently 
used by servicemen. These tiny composition resistors 
are individually marked for quick identification. And . . . 
they can be depended on to give longer, trouble -free service 
in both radio and television applications. 

You'll want one or several of these handsome, handy 
cabinets in your shop ... to help you find the resistor you 
need ... fast. Order from your distributor, today. 

Stock No. CAB -1,' /z -Watt Little Devil Assort- 
ment, Tolerance ± 10%, with Plastic Cab- 
inet $12.50 
Stock No. CAB -2, 1 -Watt Little Devil Assort- 
ment, Tolerance 10 %, with Plastic Cab- 
inet $18.75 

Stocked by Leading Distributors 

CABINETS CAN BE 

STACKED ON EACH OTHER 
A dovetail joint is provided 

on the top and bottom of each 
cabinet so they can be stacked 
one on top of another. 

OHMITE MANUFACTURING CO., 4885 FLOURNOY ST., CHICAGO 44 

Sie R'cyit wit% HMOTE 
Reg, U. S. Put. Off. 

RHEOSTATS RESISTORS TAP SWITCHES 

RADIO & TELEVISION NEWS 
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ION TRAP IN SYLVANIA 
TELEVISION TUBES 

ASSURES HUNDREDS 
OF HOURS FREE FROM 

SCREEN BURNS 

HERE'S HOW IT WORKS... 

A. 
B. 

Electrostatic field 
Ions are bent away from normal axis of 
tube by electrostatic field 

C. External magnet neutralizes the effect of 
the electrostatic field on the electrons 

D. Electrons follow a straight line 
Heavy ions are thus trapped in the electron 
gun while the electrons pass through to 
strike the fluorescent screen. 

October, 1949 

Owners of television sets equipped with Sylvania Televi- 
sion Picture Tubes report their screens still bright and 
unblemished after more than 1000 hours' use. Much credit 
for this top quality performance belongs to Sylvania scien- 
tists who hold the basic patents on the magic "ion trap." 
With this device these scientists prevented destruction of 
the fluorescent screen by heavy ion bombardment. So suc- 
cessful is this ion trap that now many other major TV tube 
makers are using it under agreements with Sylvania. 

These same Sylvania Television Tube scientists are now 
developing shorter large- screen picture tubes and special 
tubes for uhf television. Their continued research makes 
the Sylvania label your guarantee of the newest and finest 
in television picture tubes. Sylvania has a complete line of 
all -glass and glass -metal types for television and general 
purpose cathode ray applications. They are available now 
from your Sylvania Distributor. 

Write for free characteristics and TV set complement 
chart. Advertising Department, Box R -1110, Emporium, Pa. 

SYLV IA 
ELE RIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, 

FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 

11 
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A SMA SIZE 
VOLUME CONTROL 

TO MEET THE REQUIREMENTS OF 

MODERN AM, FM AND TV SERVICING 

N 

KNOB MASTER FIXED SHAFT 

fits 90% of AM, FM and 
TV %" shaft knobs. No alteration 
except cutting to length. Knurled, 
flatted and slotted to accommodate 
knurled push-on knobs, spring-type 
push-on knobs or set screw knobs. 
Ends spread for fitting oversize or 
worn knobs. 3" length meets television 
requirements. No shaft inserts needed. 

COMPACT 13j6" DESIGN and 1/4" long 

bushing permit easy installation in the most 

crowded chassis. Type Q Controls fit many 

smaller sets which will not take usual Mr" 

long bushing, yet are fully capable of han- 

dling larger set requirements. 

RESILIENT 

RETAINER RING 

permits removal of 
Knob Master Shaft and re- 
placement with any of 11 
special fixed shafts, in less 
than a minute, using only a 
pocket knife or screwdriver. 

INTERCHANGEABLE 

FIXED SHAFT FEATURE 

Gives widest coverage of replace- 
ment with nominal stock of 
controls. Eleven types of shafts 
let the technician meet many 
special requirements without ex- 
panding control stock. These 
shafts are sealed in cellophane 
and individually packaged. 

CUSHIONED TURN. 

New Resilient Re- 
tainer Ring contributes unusually 
smooth rotation. Your customers will 
notice the quality "feel" at once. 
Cushioned Turn does for IRC Q 
Controls what low-pressure balloon 
tires do for automobiles. 

NEW TYPE 

76 SWITCHES 

designed and manufactured by 
IRC. Easily and quickly at- 
tached to any IRC Q Control. 

IRC now offers Radio Technicians a new volume control 

carefully engineered to meet the needs of modern 

television and radio replacement. The new Type Q 

Control leads the field in practical convenience. It em- 

bodies outstanding constructional, electrical and rriechcin, 

ical features. Absolute uniformity ìs assured through, the 

elimination of hand operations in monufactuTe, and by 

complete production testing. 

STURDIER AND MORE BEAUTIFUL 

Rugged, molded control base and 
switch enclosure are colored dis- 
tinctive IRC blue. All metal 
parts are non-ferrous material 
nickel-plated for lustrous finish 
and resistance to corrosion. Cus- 
tomers will like the Type Q's 
rich precision appearance. 

SEEING IS BELIEVING 
In an actual field test, !RC Q Controls and Interchange- 

able Shafts were demonstrated to a large cross-section 

of radio and television technicians. AU were enthusiastic 

over the unique features of these revolutionary new 

controls. Because of their versatility, ease of use, and 

dependability, we believe they will become the most 

widely used controls ; n the indvOry. 

www.americanradiohistory.com
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Now, with IRC's versatile Q Control Line and Special 
Fixed Shafts, you can service virtually every type of 
small control requirement -in a minimum of time. 
Ease of installation -even in crowded chassis; one - 
minute replacement of shafts for specials; shaft and 
bushing lengths to meet current radio and T 

condition II , ste 

PLUS THESE EXTRA CONSTRUCTION ADVANTAGES 

Every IRC Q Control, Knob Master Shaft, Interchange. 
able Fixed Shaft or Switch is simply designed, 
ruggedly constructed, safeguarded by complete pro- 
duction testing. Control base is precision molded of 
high strength, low moisture absorption bakelite. 
Contractor is IRC patented one -piece dual unit of 
thin high- stress alloy. One -piece collector ring and 
center terminal are silver -plated brass. And the 
resistance element is the best IRC ever manufactured! 

The IRC Type Q Control cornes to you in a newly designed 
blue and yellow carton. There is also a new matching 
carton for the Interchangeable Fixed Shafts. Complete 
easy -to -use instructions are included. Look for them of 
your distributor's. 

For complete details of IRC's revolutionary new Type Q 
Controls and interchangeable Fixed Shafts, write us today. 
IRC Q Controls mean easier AM, FM and TV servicing for you 

-more convenience for you. Get the full story. Mail coupon 

for our new Catalog DC -t. 

INT ATIONAL 
RESISTANCE COMPANY 

401 N. Broad St., Phila. 8, Pa. 
Cenada: International Resistance Co., Lid., Toronto, Liven 

OW SW MN 

INTERNATIONAL RESISTANCE CO. 
401 N. Broad St., Phila. 8, Pa. 

Please send me Catalog DC -1 giving full information 
on new IRC Type Q Control. 

Name 

Address 

City Zone State 
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SERVICEMEN: We'll Prove 

You'll Save Time, and Earn 

More with PHOTOFACT! 

Only $18.73 Down Puts the 

Complete Photofact Library 

in Your Shop Today.. 

NOW -the new "Pay-as- you -Profit" 
Plan brings the famous PHOTOFACT 

Library within the 
u easily own 

Serviceman. Now y 

the world's finest radio service 
contin- 

uous 
complete volumes, plus 

PHOTOFACT Folder Set service- 

full coverage of all post-war 
g you'll 

eve TV models! 
uicker, more profitable 

servicing! 
ever need for 

ou pay only $ 18.73 down 

-the remainder in small monthly 

payments. 
charges and interest! Make the 
charges ym no and you get the com- 

plete 
payment- Your Job- 

ber 
Library immediately. 

ber has all the details of this 
amazi og new purchase plan. 

write us direct for full information. 

Get the Easy-Pay Details Now! 

PHOTOFACT 

Cumulative Index 
Select your FREE PHOTOFACT 
Folder (covering any AM, FM 

or TV model) from the PHOTO- 
FACT Cumulative Index. Get 
the FREE Index today. Covers 
all post -war receivers right up 
to the present. Helps you find 
the Folders you want in a jiffy - Folders that make your work 
quicker, easier, more profit- 
able. Get this FREE Index at 
your Jobber or write direct 
for it now. 

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 $5.00 

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 $6.75 

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. 
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We'll Send You Absolutely 

Any PHOTOFACT Folder 
Listed in the PHOTOFACT 

Cumulative Index! 

NOW -learn for yourself -at our expense - 
how PHOTOFACT will make your service work 
quicker, easier, more profitable! Examine an 
actual PHOTOFACT Folder. Use it. You'll learn 
first -hand why this indispensable service data 
is used daily by over 25,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACT'S outstand- 
ing advantages: completeness, accuracy, uni- 
formity and ease -of -use. PHOTOFACT alone, is 

the only radio service data prepared from lab- 
oratory analysis of the actual equipment. 
Nothing in the field equals PHOTOFACT. Know 
the facts -get your FREE Folder now. Ex- 
amine it -use it- compare it -and you will 
understand why no modern service shop can 
afford to be without PHOTOFACT. 

NOTE: This FREE offer is limited to 
Service Technicians. Attach coupon be- 
low to your letterhead and mention the -. 
name. of your jobber. If you have no . 

letterhead- send coupon to yourjobber.' 
Experimenters and others may obtain.:`': 
the Photofact Folder by remitting 50c. 

to to art - - ow to , 
HOWARD W. SAMS & CO., INC. , 
955 N. Rural St., Indianapolis 1, Ind. 

I Send FREE Photofact Cumulative Index ' 
I 

Send Full Easy -Pay Details 1 

I am a Service Technician: ' 
Send FREE Photofact Folder for set model . , . 

I am an Experimenter: ' 
Send Photofact Folder for set model 
(50c enclosed) ' 

I 
Name ' 

IAddress ' 
u 

City Zone .... State 
ira a a to .. - e 

RADIO & TELEVISION NEWS 
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RCA 25 -WATT SYSTEM, UNEXCELLED VALUE 
This complete, ready -to- operate, matched sound 
system surpasses any sound system you could 
buy at this sensational low price. 
AMPLIFIER: High gain, wide range, low -dis- 
tortion, 25 -watt amplifier with inverse feedback. 
2 high impedance microphone inputs -high and 
low impedance phono inputs- speech music switch 
and tone control -complete with tubes. 
MICROPHONE: De luxe dynamic high im- 

pedance microphone -modern, rugged, light- 
weight, with 15 -ft. cable and matching base. 
SPEAKER: 12 -inch PM speaker with 6.8 ounce 
Alnico V magnet and multi -tap line matching 
transformer. 
BAFFLE: Attractively styled, sloping front, 
walnut finish, wood baffle. 
EXTRA SPEAKERS AND BAFFLES: Avail- 
able at comparably low prices. 

RCA PORTABLE SOUND SYSTEM 
Feature for feature, there's more 
value for your money in this 
high -quality low- priced portable 
sound system. Uses same micro- 
phone described above. De luxe 
high -gain, wide -range amplifier 
with inverse feedback is matched 
with a highly efficient Alnico 
PM speaker to give acoustical 
output equivalent to a conven- 

tional 30 -watt portable PA 
system. Separate inputs for 
microphones and phonograph. 
Handsome inlaid steel -band re- 
inforced luggage type carrying 
case covered with gray and 
black DuPont MODEL SP -15A 

Fabrikoid. @ C .5 0* $ Weight 45 lbs. J 
complete. Suggested List Price 

CONTACT YOUR NEAREST RCA 
SOUND PRODUCTS DISTRIBUTOR 
For These Advertised and Other Matched 
Sound Systems and Accessories 
.Prices do not apply outside the continental U.S. A. 

.! Q. .. 
it;. 

October, 1949 

RCA HIGH QUALITY COMPLETE 
SOUND SYSTEM WITH 4 SPEAKERS 
An ideal sound system for gen- 
eral applications -uses same 25- 
watt amplifier and microphone 
described in system P- 525 -12W 
-with 4 high efficiency 6 -inch 
PM speakers with multi -tap 

FREE CATALOG 
Ask your RCA Sound Products Distributor for 
copy of 84 -page catalog, or write to: RCA Sound 
Products, Dept. 76 -J. 

. l 
SOUND PRODUCTS 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. M.J. 

tu st ^i'. 

line matching transformers and 
beautiful molded fibre, sloping 
front ¡baffles. Compare this 
unparalleled 
equipment 
value. 

In Canada: RCA VICTOR Company Limited, Montreal 

System P- 525 -6F4 

$119.50* 
Suggested list price. 

All prices shown 
are subject to 
normal dealer 

discounts. 
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I JUST A MATTER' 
SUPER INSTANT 

I 

OF 
IS READY TO 

KNOCK OUT 

YOUR 

WORK 

SECONDS 

WITH A REVOLUTIONARY 
DESIGN 

IN HEATING ELEMENTS. 
o 

READY TO 
USE IN A 
MATTER 
OF 
SECONDS 

TIP 
3a,: Wide 

1/16" Thick 

v v 

- HEAT î. MAINTAINS 
CONSTANT 

SOLDERING 
Z> HEAT 

60 

FULL 
WATTS 

IN THE TIP 

ONLY 

No Transformer 

No Thermostat 

No Tinning 

No Filing 

No Oxidation 

No Lost Heat 

No Lost Time 

No Danger of 
Fire 

WORKS 
ON 

AC-DC 
110-135 V 

50-60 CY. 

o 

95 
LIST 

ON SALE 

NOW 
AT ALL THE 

LEADING 
DEALERS 

IDEAL FOR 

SERVICEMAN 
HOBBYIST 
AMATEUR 

Experimenter 
ASSEMBLY 

LINES 

LITERATURE 
AVAILABLE 

ON REQUEST 
WRITE 

Dept. RN -3 

WEIGHT 

60z. 

REPRESENTATIVES 
JULES BRESSLER 

New York 

DallaRSOs, 
O. 

W. B. PRAY 
SALES 

Massachusetts 
L. D. LOWERY 
Phila., Penna. 

A. J. NELSON CO 
Colorado 

DALE WEBER 
Oregon 

ASH WOOD 
Elmonte, Calif. 
GENE BURMAN n San Francisco. 

California 
R. .1. HIGGINS. 

Chicago, Ill. 
FRED A. HESS 
Auburn, N. Y. 
JACK THORPE 
Detroit, Mich. 

STAN WALLACE 
Lute, Florida 

V. HU O TT 
Georgia 

JACK ODOM 
Alabama 

J. T. BUTTERS 
N. Carolina 

BILL JOUDON 
Tampa, Fla. 

C. L, PUGH CO. 
Columbus, Ohio 

YOUNG & MEYERS 
Kansas City, Mo. 

sUPER 

Ii1STA'T 
IISTIIT 

TOOL CORPORATION 
GENERAL OFFICES: 231 WEST 29th STREET,. NEW YORK t;1 

FACTORY: BINGHAMTON, NEW YORK 
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* Presenting latest information on the Radio Industrl 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

VERY -HIGH AND ULTRA -HIGH 
TV channel allocation, a desk- pound- 
ing, raging topic in industry and gov- 
ernment, rose to eruptive stages on 
many fronts in Washington when the 
FCC released its proposed channel 
plan providing higher band stations 
in some communities which also have 
lower band telecasters, deleting a few 
very -high band applicants and gener- 
ally setting up a new 42- channel up- 
per- spectrum system for most of the 
nation. 

Although many applauded the plan, 
citing that it had substantial merit 
and could be applied, perhaps in a 
modified manner, to allow TV to be- 
come a .national facility very quickly, 
there were others who vigorously de- 
nounced the approach. 

One of the most outspoken of the 
critics was the FCC Bar Association 
who declared that they opposed the 
right of the Commission to establish 
an allocation table for TV stations, 
since, in their opinion, the ruling con- 
flicts with the Communications Act, 
providing that frequencies must be 
assigned according to the demand. 
According to a legal interpretation, 
this demand must be determined by 
applications, and, therefore, applica- 
tions should be the determining fac- 
tor for TV channels rather than the 
table itself. The bar experts did ad- 
mit though that the allocation table 
could be used as a guide in the .as- 
signment of channels. 

In another dissenting view on the 
plan, a representative of the Toledo 
Blade Company said that the proposal 
would confuse residents of his city, 
Toledo, which is now scheduled to 
have one standard and two higher 
band stations, since they would either 
have to purchase two sets (or one 
with a converter) or simply wait for 
the high- and low -band sets. Since 
the possibility of immediate ultra- 
high service is remote, the Toledo at- 
torney indicated only partial receiv- 
ing service would be available for 
quite a while. The city should be pro- 
vided with all of the stations in one 
range and not intermixed, he empha- 
sized. 

Engineering and economic prob- 
lems, mentioned on many occasions 
during the hearings, were reempha- 
sized in negative views of the allo- 
cation plan. Attorneys for WNOW 
and WNOW -FM declared that power 

assignments should be based on the 
community need. It is necessary, they 
said, that the plan permit the great- 
est possible leeway to fit or tailor the 
service contours to the needs and re- 
quirements of the areas being served. 
In their opinion ... "the only rigid 
specifications that should be tolerated 
are the assignment of the channels to 
the various cities, the designation of 
the minimum area to be served by 
each of the stations and provisions 
of adequate power for that purpose, 
and the specification of the minimum 
contour beyond which interference 
from other stations will not normally 
be tolerated." 

The power requirement cited in the 
proposal was also criticized by a con- 
sulting engineer representing Mon- 
tana interests. He pointed out that 
the high power suggested for metro- 
politan stations, applied in cities with 
comparatively small population, such 
at Butte, Great Falls, Billings, or Mis- 
soula, would place a financial burden 
on the broadcasters and suggested 
that lower powers of the 500 watt 
type be allowed and authorized as 
"Grade A," service now reserved for 
the 10 kw. operations. He felt that 
the lower power transmitter would 
be able to serve the area quite well, 
and afford an attractive rate for ad- 
vertisers in relation to the number of 
persons being serviced. 

Approval for the plan appeared in 
a statement from TV pioneer Dr. Al- 
len D. DuMont, which revealed that 
the proposals would provide satisfac- 
tory service if the channel spacings 
were controlled. However, he felt 
that the ultra -high allocations would 
require a bit of shifting, particularly 
where provisions for communities for 
a thousand or so had been made. 
While the installation of a transmit- 
ter in such an area might be an ideal 
move, the economic problems would 
be staggering, he indicated. 

Dr. DuMont also was critical of the 
power requirements, disclosing that 
high power at the higher frequencies 
is many years away, and, therefore, a 
more equitable lower power assign- 
ment should perhaps be included at 
this time. Commenting on the ultra- 
high broadcasting experiences of 
WABD, Dr. DuMont said that thus 
far only powers of 40 watts or so have 
been possible providing a coverage of 
two or three miles, and before the end 
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itei:0 
RADIOTELEVISION 

and ELECTRONICS 

Masser ALL Phases 

YOU 
Build This 

Superheterodyne 
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 
GENERATOR 
You construct 
t h e Transi - 
tron Signal Generator 

shown here, demon- 
* strating Transitron 

principles in both R.F. and 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. 

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 jobs 
in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with cathode -ray 

principles 
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 check- 

ing parts and circuits 
Experiments with inverse feed -back 
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 residence 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 
Both Resident and Home Study 

Courses Offered 

A.. 
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. 

October, 19-19 

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 eqiup- 
ment 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! 

DON'T DELAY! The Radis- 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 1 

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

rti,_ i , ilILILIL ID r 

FIND OUT NOW ... MAIL COUPON TODAY 

YOU NATIONAL SCHOOLS 
LEARN BY LOS ANGELES 37, CALIF. EST. 1905 

National Schools, Dept. 10-RN 

4000 South Figueroa Street 
Los Angeles 37, California 

Mail in envelope 
or paste on 

, penny postal. 
Send me your FR.Et. book "Your Future in Radio" and the sample lesson of your course. I understand no sales- man will call on me. 
NAME. _AGE_ 

ADDRESS 

CITY ZONE____ STATE 
Check here if Veteran of World War II 
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CANNON 

PLUGS 
FOR THE 
RADIO 
TECHNICIAN 

TYPE AN 
has greatest number of 
inserts, variety of am- 
perages and voltages. 
More than 200 layouts. 

TYPE K 
and RK similar to "AN" 
but an exclusive Can- 
non product, more rug- 
ged than type AN . 
210 inserts -layouts. 

TYPE XL 
Fast growing in pop- 
ularity as the leading 
quality low cost micro- 
phone connector. 10 & 
15 amps. contacts. 

TYPE X 
3 insert arrangements; 
friction type engage- 
ment. 10 and 15 amps. 

TYPE P 
Standard sound and 
microphone series in 7 
insert arrangements. 
15 & 30 amps. contacts. 

TYPE DP 
Rack & Panel type 
connectors with 
standard contacts 
and coaxials. 

AND 7 OTHER MAJOR TYPE SERIES. 

Write for the new C -48 
Condensed Catalog. 
Address Department J -228. 

CLJ j®1NJJ 

MIME 

SINCE 1915 

Division of Cannon Manufacturing Corp. 
3209. HUMBOLDT ST., LOS ANGELES 31, CALIF. 

IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC CO., LTD., TORONTO 13, ONT. 

WORLD EXPORT (Excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO 

of the year it may be possible to boost 
the power to 300 watts and increase 
the range accordingly. 

Broadcast station and network en- 
gineers felt that while the plan was 
an effective guide to an allocation so- 
lution, years would pass before the 
ultra -high program would be practi- 
cal. They felt that the low powers 
now available and the limited knowl- 
edge of transmission and reception on 
the high bands would curtail wide- 
spread operations. It was generally 
admitted, however, that availability 
of the channels would accelerate in- 
terest and provide valuable applica- 
tion information. 

THE FCC OFFICES in the New Post 
Office Building in Washington, hectic 
receiving point of the stormy proposal 
statements, were also the scene of 
a bit of sharp statement making, with 
a tartly worded letter going to A. T. 
& T. asking . . . "why the intercity 
video transmission facilities provided 
to date by Bell System have not been 
capable of utilizing the full 4.5 mc. 
bandwidth of television broadcast 
transmissions under the Commission's 
engineering standards." 

The Commission also asked the tel- 
ephone company to reveal what plans 
it has to improve the present in- 
tercity facilities to make possible 
transmission of a greater bandwidth, 
specifying the routes and dates on 
which improved facilities will be 
available. The boys in Washington 
also wanted to know when the tele- 
phone company would be able to pro- 
vide a nationwide 4.5 mc. intercity 
service, and what means, coax or mi- 
crowave, would be available for the 
service. 

Color was also touched on in the 
telephone company letter, with a re- 
quest for information on the . . . 

"possibilities of the Bell System pro- 
viding intercity video transmission fa- 
cilities capable of transmitting color 
television signals on a nationwide ba- 
sis in the event the Commission should 
authorize commercial color broadcast- 
ing." 

The 'phone experts were also asked 
to describe their ability to provide 
intercity facilities for the ultra -high 
operation, involving remote pickups, 
studio -transmitter links and other 
types of loop services. 

A similar letter went to the West- 
ern Union Telegraph Company, WU, 
however, being asked only to indicate 
if they could provide full 4.5 megacy- 
cle service, since at present their link 
setups are purely experimental and 
involve microwaves for point -to -point 
operation. 

EXPERIMENTAL TV licensees 
were also herded into the inquiry ring 
with a blunt letter asking, not only 
about their standard research and ex- 
perimental activities, but about any 
color work they may be doing. Spe- 
cifically the Commission wanted to 
know what has been learned about 
color breakup, flicker, color fringing, 

image registration, color fidelity, pic- 
ture brightness, camera light effi- 
ciency, definition, field tests, and 
whether or not transmitters or re- 
ceivers could be modified to provide 
color TV service. 

COLOR TV not only appeared to be 
of deep concern to the Commission 
gentlemen, but to the legislators on 
Capitol Hill. The special Bureau of 
Standards committee probe, suggested 
by Senator Edwin Johnson and de- 
tailed briefly in last month's column, 
was officially approved during the 
summer months with a four -point pro- 
gram set up for consideration : Band- 
width for suitable color pictures, 
present and near -future prospective 
development of transmitting and re- 
ceiving equipment, propagation fac- 
tors in the 174 -216 and 470 -890 
megacycle bands as affecting alloca- 
tions for color television service, and 
the situation concerning adaptability 
of present receivers to color use, or to 
receive in black and white a program 
being transmitted in color. 

Senator Johnson, serving as chair- 
man of the Senate Committee on In- 
terstate and Foreign Commerce, in- 
dicated that the committee's report 
should be invaluable to everyone, par- 
ticularly in view of the impartial in- 
terests of the members of the group 
of which E. U. Condon, director of 
the Bureau of Standards, is chairman. 
Others on the committee are Newbern 
Smith, chief of the Central Radio 
Propagation Laboratory of the Bu- 
reau of Standards; Stuart L. Bailey, 
IRE prexy; W. L. Everitt, dean of the 
College of Engineering of the Univer- 
sity of Illinois, and Donald Fink, 
chairman of the Joint Technical Ad- 
visory Committee. 

Industry has also decided to do a 
bit of color TV probing, a committee 
of ten having been appointed by the 
RMA: F. J. Bingley, WOR; Lewis 
Clement, Crosley; R. B. Dome, Gen- 
eral Electric; E. W. Engstrom, RCA; 
Donald Fink; T. T. Goldsmith, Du- 
Mont Labs; Peter Goldmark, CBS; 
G. E. Gustafson, Zenith; R. F. Guy, 
TBA, and D. B. Smith, Philco. 

Their reports, which will be for- 
warded to the Commission as an of- 
ficial view of the association, will un- 
doubtedly play a vital role in the final 
allocation decisions issued in Wash- 
ington. 

SATELLITE TV stations will serve 
rural areas in the next five to seven 
years, according to TBA Prexy Jack 
Poppele. In an address at the annual 
convention of the American Associa- 
tion of Agricultural College Editors 
at Cornell University, Poppele, who 
is also chief engineer and vice- presi- 
dent of WOR and WOR -TV, said that 
each satellite would rebroadcast to its 
service area, covering about forty miles 
or more, programs originating at the 
key station. In addition these stations 
would originate film and slide copy 
of particular interest to their rural 

(Continued on page 171) 
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YOU Need My PRACTICAL Training tó Make Money in 

Learn at 

HOME 
IN YOUR 

SPARE TIME 

Radio Parts and Equipment ... 

16 Range Meter 

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 call on you. The important thing is to act now and get the facts. 

Speaker C 
Tester Continuity Tester 

`7"49 
.'. 

e 

ALL KITS ARE YgURS TO KEEP 
Each of the hundreds of Radio parts an other items I send my students is 
theirs "for 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 yoµ advance and learn 
important steps in Radio and Television servicing. 

of Newl Orleáns NLa. 
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 
FM 

Frequency 
ulation 

Public Address 
and High 

Frequency 
Applications 

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

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 NOW! 

These Two Big 

FREE! Radio Books 

Just mall 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. 

SPRAYBEREY IAïlCN. CANAL DEPT. I 
October, 19 19 

VETERANS 

THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

SPRAYBERRY ACADEMY of RADIO, Dept. 25-B 
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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Centralab Reports o 

MODEL "R" WIRE -WOUND Radiohm Controls 
are used in voltage divider circuit applica- 
iions. Wound in linear taper only, the 
Model "R" gives you smooth, quiet operation, 
a resistance range of 2 to 10,000 ohms and 
a rating of 3 watts. 

MODEL "M" Radiohm - one of the most popular 
CRL Controls - is used in voltage divider, anten- 
na shunt, C -Bias, AF grid or tone, series in RF 
plate applications. Of medium size, the Model "M" 
control is equipped with wiping contact and wall - 
type resistance element. It's case of molded phe- 
nolic is 1- 3/32" in diameter and 9/16" deep. Its 
terminals are treated for easy soldering. Its shaft - 3" long from the end of the 3/8" bushing - 
is of the universal, fluted full -length mill type. The 
Model "M" is generally available with four tapers, 
a resistance range of 500 ohms to 5 megohms and 
is rated at 1/2 watt. 

ADASHAFT* Control is the same as Model "M" 
Radiohm except that it offers improved utility with 
the attached Adashaft. Adashaft lets you handle 
almost any type of control replacement without car- 
rying a large stock. Quickly and easily attached, 
forms a solid, integral unit. Adashaft, without tap, 
has four tapers, a resistance range of 10,000 ohms 
to 3 megohms, and is used in antenna, C -Bias, volt- 
age divider, tone control, AF grid or tone applica- 
tions. Adashaft, with tap, has a resistance range of 
250,000 ohms to 2 megohms, taps at 75,000, 150,- 
000, 300,000 and 600,000 ohms, and is used in 
audio grid applications. *Reg. u. S. rat. O. 

Speed up Replacements with the Handy CRL Volume Control Guide! 
Here's a book that makes your job easier by listing all the replacement 

controls needed for both new and old receivers . You can get a free 
copy from your CRL distributor or by writing Contralab direct. Then 

keep it on your service bench for quick, accurate reference. 
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Service Engineers. 
Economy -wise listeners are making greater use of their present radio sets as 
fall and winter programs return to the air. And that's a signal to forward - 
looking service engineers to make sure they have an adequate number of 
high quality CRL replacement parts on hand. No matter whether it's con- 
trols, switches, capacitors or industrial parts you need you'll find your 
Centralab distributor can supply you with every type from his complete CRL 
line. What's more you can be sure of getting quick service. Nearly 600 
Centralab distributors are conveniently located throughout the United States 
and Canada. Don't wait. Be prepared for the increased demand for radio 
servicing by getting in touch with your nearest CRL distributor now. 

Division of GLOBE -UNION INC. Milwaukee 

ATTENTION JOBBERS: Industrial, government, amateur and experimental needs are a large 
part of the ever- increasing jobber market. Build greater sales in these markets 

by promoting profit- making Centralab parts. 

Ask Your Distributor for These CRL Parts 

CONTROLS 
MODEL "M" for voltage -divider 
antenna shunt and "C' bias control, 
tone control, AF grid control. 
MODEL "1" for all 'miniature ap- 
plication such as hearing aids, port- 
able radio receivers; rated at 1 /10 
watt, actually smaller than a dime. 
MODEL "R ", wire wound, for volt- 
age divider, antenna shunt, "C" bias, 
AF grid or tone control circuits. 

SWITCHES 
ROTARY for band change, meter, 
intercom circuits; made in ceramic 
and phenolic models. ROTARY 
SPRING RETURN for meter selec- 
tion, intercom, phono -radio applica- 
tions. MEDIUM DUTY for band 
changing in low power exciter - 
transmitters and receivers. LEVER 
ACTION for intercom, speaker, mi- 
crophone and other applications. 

CAPACITORS 
TC HI -KAPS for correcting temper- 
ature drift in TV, FM, AM, VFO 
circuits. TUBULAR BC and KO- 
LORDISK BC HI -KAPS for by -pass 
and coupling applications in non - 
resonant, TV, AM, FM, AF, HF, 
VHF, UHF circuits. HI -VO -KAPS 
for TV power supplies. TRIMMERS 
for padder applications in TV, AM, 
FM, and HF circuits. 
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BUY THE BEST THE V.O.M.A. THAT DOES MORE 

Triplett 
Model 
630 

$3750 
Dealer Net 

In the relatively short time since Model 630 was 

introduced to the trade it has steadily risen to the 
top in sales. The reason is obvious. Here is a Volt - 

Ohm -Mil- Ammeter that does more ... has proven 

components ... and will give a lifetime of satisfac- 

tion. All the engineering skill and facilities of the 

industries' largest manufacturer of Volt- Ohm -Mil- 

Ammeters joined forces to make it outstanding in 

every way. Look over all the features and you too 

will buy Model 630. 

NOTE THESE SENSATIONAL 
IMPROVEMENTS: 

* Individual Scales with separated spacing are easy to 
read. 

* Large 5% Inch Meter In Special Molded Case Under 
Panel. 

* Resistance Scale Markings from .2 Ohms to 100 
Megohms -Zero Ohms Control Flush With Panel. 

* Only One Switch -Has Extra Large Knob 2%" Long 
-Easy To Turn -Flush With Panel Surface. 

* Enclosed New Molded Selector Switch and insu- 
lated resistor housing in unit construction. 

* All Resistors Are Precision Film or Wire Wound 
Types For Permanent Accuracy. 

* Batteries Easily Replaced - Balanced Double -Con- 
tact Grip. Spiral Spring- Battery for Ohms test due 
to low drain insures shelf -life usage. 

TECH DATA 
D.C. VOLTS: 0- 3- 12 -60- 300 -1200 -6000 at 20,000 Ohms /Volt 
A.C. VOLTS: 0- 3- 12- 60- 300 -1200 -6000 at 5,000 Ohms /Volt 
D.C. MICROAMPERES 0 -60 at 250 Millivolts 
D.C. AMPERES 0.12 at 250 Millivolts 
D.C. MILLIAMPERES 0- 1.2 -12 -120, at 250 Millivolts 
OHMS: 0- 1000 -10,000; (4.4 Ohms and 44 Ohms center scale) 
MEGOHMS: 0- 1.100(4400- 440,000 at center scale) 

DECIBELS: -30 to +4, +16,.+30, +44, +56, +70 
OUTPUT: Condenser in series with A.C. Volt ranges 
High voltage Probes available, extra; also plug -in shunts for other 
current measurements to suit special needs. 

Laboratory Standard Model 630 -A -All scales on 
this model are hand drawn and hand stepped, used 
with mirror for extreme accuracies, beyond the average 
servicing needs of the model 630. 

Triplett Model 630 -A Dealer Net $47.50 

VOMA JR. -A NEW VOLT -OHM- MIL -AMMETER 
Handy eePOCKET -SIZE LABORATORY" 
By Triplett 
VOMA Jr. MODEL 666 -R has many of the design features of 
the popular Model 630: 

1. Switch and controls flush with panel. 
2. Enclosed molded selector switch. 
3. Exclusive Unit construction -resistor housing integral with switch. 
4. Resistors Precision wire wound and permanent film type. 
5. Resistance Measurements to 3 Megohms. 
6. Batteries with spiral spring contacts, easily replaced. 

VOMA Jr. MODEL 666 -R... $24.50 
U.S.A. Dealer Net Price 

Note: Model 666 -H11 The Original Pocket -Size Lab -still a favorite with 
many. U.S.A. Dealer Net $22.00. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 
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TECH DATA 
D.C. VOLTS: 0.10.50. 250 -1000 -5000, at 1000 Ohms/ 
Volt 
A.C. VOLTS: 0.10.50. 250.1000 -5000, at 1000 Ohms/ 
Volt 
D.C. MILLIAMPERES: 0-10-100, at 250 Millivolts 
D.C. AMPERES: 0 -1, at 250 Millivolts 
OHMS: 0- 3000. 300,000....(20 -2000 at center scale) 
MEGOHMS: 0 -3 (20,000 ohms center scale) 

Pzear,aituf Putt .. , to .L'ade. 
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IMP 

Custom 
Installation 

TV 

Complete front panel 
assembly and com- 
plete cabinet also 
available. 

Send for folder of original 
custom -installation designs. 

()cipher. 1919 

A new chassis, specially designed for big picture - 
tube operation. Completely aligned and tested. 
Regular RMA 90 -day guarantee applies to all 
parts. See your local parts distributor for details. 

Model 524 with 10 -inch Tube ..$15950 

Model 521 with 12'/2 -inch Tube..$18950 

Model 520 with 16 -inch Tube ..$24950 

5th and Kostner Avenues Chicago 24, Illinois 

23 

www.americanradiohistory.com

www.americanradiohistory.com


TV EXTRA 

' E D I T I O N 
WARD IDUTE man 

WARD PRODUCTS CORPORATION 1523 E. 45TH ST., CLEVELAND, OHIO OCTOBER 1949 

WARD SMASHES TV ANTENNA 
INSTALLATION COSTS! 

IT COSTS ONLY 6c IN LABOR 

(WP) CLEVELAND, OHIO 

The Chief Engineer of the Ward Products 
Corporation states that the new sensational 
Minute Man antennas are being made of 
PERMA -TUBE -a newly perfected non - 
corroding coated steel tubing, created espe- 
cially for Ward by the Jones and Laughlin 
Steel Corp., Pittsburgh, Pa. Independent 
laboratory tests on over 30 metals com- 
monly used for antennas have proved 
PERMA -TUBE the best for all weather in- 
stallations. Aluminum is too weak and other 
types of coated steel corrodes. Ward is the 
only manufacturer using PERMA -TUBE 
in constructing antennas. See your Ward 
Distributor today. 

TO ASSEMBLE WARD'S SENSATIONAL MINUTE MAN ANTENNA 

GREATER INCOMES AND PROFITS REALIZED 

BY INSTALLING WARD ANTENNAS. 

(WP) NEW YORK, N. Y. 

FLASH! 
WARD USES PERMA -TUBE IN CON- 

STRUCTING MINUTE MAN ANTENNAS. 

(WP) CLEVELAND, OHIO 

The Ward Products Corporation, a 
Division of the Gabriel Company, 
disclosed today their new Minute 
Man line of TV antennas. These 13 
antennas, ranging in list prices from 
$2.45 to $49.95 are completely pre - 
assembled. Where it formely took 
two installation men three- quarters 
of an hour (or approximately $7.50 in 
labor) to assemble the ordinary TV 
antenna, one man. can assemble any 
Ward Minute Man antenna in a few 
minutes. This is the greatest techni- 
cal engineering improvement in the 
antenna field and the Ward engineers 
are to be congratulated on its 
achievement. They have spent many 
months in their laboratory perfecting 
the many ingenious construction fea- 
tures. See your Ward distributor 
today. 

Now you can make big money on a 
standard installation fee. It has been 
reported that servicemen and re- 
tailers are realizing greater profits 
by installing Ward Minute Man 
Antennas. The quick 3 minute in- 
stallation makes the big difference. 
It means more installations per day 
and at greater returns. No con- 
sumer complaints have been reg- 
istered by big labor bills. See your 
Ward distributor today. 

See Your 

Ward Distributor 

Today 

INTRODUCING WARD'S NEW "MINUTE MAN" TV ANTENNAS 

Dick Moss, television engineer, flicks up dipole 
in assembly operation of Ward Minute Man 
antennas. (Model TV -46). 

_.. 

" á't. 
4 .7. 

111PAi,i4.4104V 

A few seconds later and Dick snaps the high 
frequency dipole into position. It costs only 6c 
in labor to assemble this Ward Minute Man 
antenna. 

24 

Completely Pre -Assembled 

Constructed of Non -Corroding 
Permatube 

Profitable to Install 

Mere are Ward Minute Man Antennas for every purpose and use from any distance from 
the transmitter. See your distributor today. 
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INSTRUMENTS 

& KITS . 
Can Build Them! 

HIGH -PRECISION 
VACUUM TUBE 

VOLTMETER 
Model 221 -K 

Tops in work bench versa- 
tility. 15 different ranges! 
AC and DC ranges: 0/5/10 /100/500/1000 volts. Electronic °ammeter 

ranges from .2 ohms to 1000 megohms in 5 
steps. New features include Zero Center for 
TV discriminator alignment. DC input impe- 
dance is 26 megohms. Exceptionally accurate, 
big 41 /_," meter cannot burn out. Double tri- 
ode balanced bridge circuit assures stable 
guaranteed performance. Sturdy portable steel 
case with etched, rubproof panel. 110 -130 
V. AC 50 -60 cycle. Size: 97A :i "x6 "x5 ". 

FACTORY -WIRED VTVM 
Model 221. Same, but completely wired, 
calibrated, and QQQ QC 
tested -* I - 

5" 'SCOPE 
Model 400 -K 

NEW! MODEL 320 -K 
SIGNAL GENERATOR 

An excellent instrument 
for service, lab, and 
school use. Can be used 
for FM, AM alignment 
and to provide TV marker frequencies. 

Highly stable Hartley oscillator has 
range of 150 kc to 102 mc with fun- 
damentals to 34 mc. Colpitts audio 
oscillator supplies pure 400 cycle 
sine wave voltage for modulation. 
Audio oscillator voltage can be used 
for testing distortion in audio equip- 

ment, bridge measurements, etc. Handsome etched panel with 
easy -to -read calibrations. Easily assembled and aligned. Com- 
plete with tubes. 

FACTORY -WIRED AND ALIGNED $29.95 
Model 320. Ready to use 

VERSATILE MULTI -SIGNAL TRACER 
Model 145 -K. Versatile, 
high gain -high frequency 
instrument. Self- contained 
test speaker permits audi- 
ble signal tracing of RF, 
IF, FM, audio, and video 

circuits. Has provision for visual trac- 
ing with VTVM. Response is well over 
200 mc 3 -color hammertone panel. 
110 -125 V. AC. Size: 10 "x8 "x4 % ". 

-1."- 

' ° -- ---- Comes complete with tubes and diode 
probe in kit form. 

FACTORY -BUILT AND TESTED @289C 
Model 145. Ready to operate ..$28 7..5 

Watch for the new EICO Sweep Generator Kit -Coming soon! 

EASY -TO- FOLLOW SCHEMATIC & 

PICTORIAL DIAGRAMS 
come complete with every EICO Instru- 
ment Kit. Each kit fully guaranteed to 

operate perfectly 
when assembled ac- 
cording to our simple 
instructions! 
EXCLUSIVE LIFE- 
TIME REPAIR SERV- 
ICE: For a nominal 
charge, we will repair 
and service your EICO 
instrument, regardless 
of its age! 

Quality throughout! Laboratory Precision scope, for FM, AM, & TV servicing. Deflection sensitivity: .65 volts full gain. Linear sweep with 884 per inch sweep circuit, 15 to 30,000 cycles. asFreque. Hreizontal 
quency response 

of horizontal and vertical amps is from 50 to 50,000 cy- 
cles. Provision for external synchronization, test voltage, and intensity modulation. Complete with 2- 6SJ7's, 2_ 5Y3's, 884, and 5BP1 CR tube. Graph screen for measur- ing peak to peak voltages. Operates on 110 to 130 volts 

AC, 50 -60 cycles. All controls on front of handsome 3 -color etched, rub -proof panel. Size: 81 /2 "x17 "x13" 
high. Shpg. wt. 30 lbs. As with all EICO kits, easy -to- 
follow Pictorial and Schematic diagrams are included. 
Model 400. FACTORY -BUILT OSCILLOSCOPE 
but fully wired, assembled, high-quality, 

n 
life -long instrument. tested .... $69.95 

PENCIL -TYPE 
HIGH FREQUENCY RF PROBE KITS 

RIP signal tracing and measurements t 
over 200 megacycles. Metal encased, tenite insulated. 1/, " O.D., 613" long. 

Model P -75K. Use with EICO Models 221, 113A, or any VTVM. 
Model P -76K. For Model 400 or any oscilloscope .... Only $3.75 
Models P -75 or P -76. Same as above but factory wired and tested. Each $7.50 

HIGH VOLTAGE Pocket VOLT -OHM 
PROBE MILLIAMMETER 

-=41-im;al 

;:,....'. ,rte 
3 

Prices Higher 
on West Coast 

Model HVP -1. High Voltage Probe 
which measures up to 30,000 volts. 
Ceramic HV Multiplier resistor (re- 
movable) makes probe adaptable to 
most VTVM's and 20,000 ohms per 
volt meters with 1000 or 5000 
volt scales. Lucite head has high 
dielectric and low leakage path. 
Extra -safe handle. Specify your in- 
strument to your jobber. $L 95 Complete, with resistor. PV 

Model 511 -K. A ust" ror service - 
Perfect kit for the beginner. 5 

AC ranges to 1000 V; 5 DC ranges to 
2500 V; Ohms, to 1 meg. 3" preci. 
sion meter. New mproved Germa - 

, Cmitcrystal, rectifier 
$ 14.95 

Model 511. Factory- wired, tested $17.95 
DELUXE SIGNAL GENERATOR 

MODEL 315 
NICO presents this completely wired, ready - 
to -use Signal Generator with 1 % accuracy! 
A wonderful test instrument with dozens of 
expensive features. Frequency range: 75 ke 
to 150 mc. Has microcycle band -spread 
vernier tuning for FM, AM, and TV. Volt- 
age regulator permits line variations from 
95 to 135 V without affecting accuracy. 
Write for full details. 
Completely wired and as- $59.95 sembled 

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! 

ELECTRONIC INSTRUMENT CO.. INC. 
276 Newport Street, Brooklyn' 12, N. Y. 

October, 1949 25 
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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. J., U.S.A. 

TELEGRAMS: WUX Paterson, N. J. 

CABLE ADDRESS: Pyramidusa 
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INDUSTRY 
SCOTT RADIO LABORATORIES has ob- 
tained control of the Bissell -Weisert 
retail outlet, located at 540 N. Michi- 
gan, Chicago, Ill. The company re- 
ported that it plans to use these offices 
to study the constant and rapid changes 
being made in the merchandising of 
television and radio -phonograph sets. 

In the announcement it was stated 
that the name and personnel of Bis- 
sell- Weisert will remain unchanged, 
and John C. Weisert, as president, and 
Robert H. Weisert, treasurer, will op- 
erate the business, taking an active 
interest in Scott Radio Laboratories. 

* * * 

LLOYD M. HERSHEY, formerly assistant 
to the chief engineer of the Halli- 
crafters Company, 
has been made di- 
rector of research 
for General Instru- 
ment Corporation. 

In his new ap- 
pointment, Mr. 
Hershey will con- 
centrate on the de- 
velopment of new 
radio and television parts for Gen- 
eral Instrument Corporation. Among 
other duties, he will also coordinate 
activities in this field between the 
company and radio and television 
manufacturers. 

Mr. Hershey brings to his new po- 
sition a good deal of experience, 
gained while he was in charge of 
development research for Hazeltine 
Corporation, prior to his connection 
with Hallicrafters. 

* * * 

KUDNER AGENCY, INC., has moved its 
radio and television department to 
new offices at 724 Fifth Ave., N.Y.C., it 
was recently announced, with the new 
office under the direction of Myron P. 
Kirk. Growth of the agency and in- 
creased staffing of the radio and TV 
department made the former space at 
630 Fifth Avenue, the company's main 
office, insufficient for its needs. . . . 

SORENG MANUFACTURING CORPORA- 
TION celebrates its 25th anniversary 
by moving into its new one -story 
plant in Schiller Park, west of Chi- 
cago. Comprising an area of 60,000 
square feet, the plant will have ra- 
diant heating, fireproof construction, 
and the newest ideas in material han- 
dling and storage. . . . The entire or- 
ganization of the SPRAYBERRY ACAD- 
EMY OF RADIO was recently moved to 
its new Chicago location at 111 N. 
Canal Street, Chicago 6, Ill. Because 
of the increasing importance of Chi- 
cago as a television and radio devel- 
opment and manufacturing center, Mr. 
Sprayberry expressed the opinion that 
he will be able to include all new TV 

and radio developments in his train- 
ing as soon as they are announced. 

* * * 

PAUL H. WENDEL, writer, editor, and 
product market analyst, has announced 
that a Television Technicians' Lecture 
Bureau, 55 E. Washington Blvd., Chi- 
cago, has been established with the 
purpose of sponsoring a nationwide 
program of non -commercial lectures 
for radio and television technicians. 

Lecture staff of the bureau will be 
headed by Walter R. Jones, of Cornell 
University, and A. C. W. Saunders, di- 
rector of the Saunders Radio and 
Electronics School, Boston, Mass. 

Technicians attending the lectures, 
an itinerary for which will be an- 
nounced shortly, will receive a note- 
book containing a synopsis of the high- 
lights of the lectures, with space for 
note- taking. To maintain the lec- 
tures on an impartial and unbiased 
basis, an admittance fee will be 
charged. 

First five lectures will cover prac- 
tical applications of test equipment 
in AM, FM, sound, and television serv- 
icing; TV antennas and the installa- 
tion of TV receivers; replacement 
parts and components in AM, FM, 
sound, and TV; practical servicing of 
TV receivers; and setting up of an in- 
dependent radio and television service 
business. 

* * * 
HOWARD H. WEBER, whose appoint- 
ment as general sales manager of the 
wire and cable de- 
partment of United 
States Rubber Com- 
pany was recently 
announced, will su- 
pervise sales of rub- 
ber insulated build- 
ing wire, service 
entrance cable, ar- 
mored and non -me- 
tallic sheathed cable, portable cord 
and cord sets, Uskon electric radiant 
heating, battery separators, Electrix 
wiring devices, and other specialized 
electrical wires for the radio, televi- 
sion, mining, construction, and elec- 
trical industries. 

* * * 

HAYES A. HOLLIBAUGH, vice -president 
of Radio Equipment Co., Inc., of In- 
dianapolis, Indiana, was presented 
with a bronze plaque for rendering 
an outstanding service to radio and 
television technicians of Indiana and 
the television industry. 

The plaque was given to Mr. Holli- 
baugh by the Indianapolis Radio & 
Television Technicians' Association at 
a dinner in his honor August 11, 1949. 

Since November, 1948, Mr. Holli- 
baugh has operated a television tech- 
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Floyd Hall 
Station KOCS, 
Ontario, Calif. 

James H. Greenwood 
Station WCAE, 
Pittsburgh, Pa. 

O. E. Vanerstrom 
Station KBRC, 

Mount Vernon, Wash. 
Charley F. Hooper 

Station WLBB, 
Carrollton, Ga. 

A. J. Ginkel 
Station WJLS, 

Beckley, W. Va. 
William E. Moats 

Station WCCP, 
Savannah, Ga. 

Sell the cartÉdesfudios prefer 
VARIABLE RELUCTANCE 

CARTRIDGE 
Brings your customers professional record performance! 
Performance -not words, sells cartridges 
to broadcast stations. Day in and day out 
playing thousands of records on studio turn- 
tables G -E Variable Reluctance Cartridges 
deliver countless hours of enjoyment to 
listeners. 
Station engineers are shrewd judges of the 
value of audio equipment. What stronger 
proof could you want than the opinion of 
these men on the G -E Cartridge! 

October, 1949 

And don't forget -every phonograph user, 
too -is a prospect for a G -E Cartridge. Your 
customer is entitled to the finest record re- 
production his money will buy. Tell him 
about the cartridge the professionals prefer! 
See your distributor and stock up today. 
Write to us for a new and important bulle- 
tin, "The Cartridge Story ": Parts Section, 
General Electric Company, Electronics Park, 
Syracuse, New York. 

s eag, rßá2 

GENERAL' 
unce tie_ 

ELECTRIC 
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 Frequeoty 

er Ampiifi. 

RAD l O'S 

Topmost How -to- Build -it 

BOOK 

THE RADIO HANDBOOK 
New t'welf ter Sdtttam ( 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 
Exciters 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 00 per copy clothbound AT YOUR FAVORITE DEALER in U.S.A. Please add 25c. 
to U.S.A. mail orders (plus tax in Calif.); foreign, 50c. (12th edition will be sent on 
all orders unless 11th edition is specified.) 

1 3 0 2 K E N W O O D ROAD SG.ir.Í.r n,C CALIFORNIA 

nicians' school at no cost to the serv- 
icemen for the purpose of developing 
and training technicians in the State 
of Indiana. The plan was to make it 
possible for television to be merchan- 
dised in this area with a minimum of 
service problems. 

* * * 

GEORGE K. KONZ has been appointed 
assistant manager of advertising and 
sales promotion of the National Union 
Corporation of Orange, New Jersey. 
Mr. Konz, who currently lives in Mad- 
ison, New Jersey, was assistant direc- 
tor of public relations for the Ameri- 
can Insurance Company of Newark 
before joining National Union's adver- 
tising department. . . . MARSHALL J. 
MURPHY will be the general superin- 
tendent of all departments for The 
Wheeler Insulated Wire Company. 
Previously associated with The Acme 
Wire Company and The Easton Coil 
Company, Mr. Murphy joined the 
Wheeler organization in 1929 as 
departmental superintendent. . . . 

Succeeding T. R. Mathews, JUSTIN L. 
ALBERS was appointed a Stromberg- 
Carlson district merchandiser and will 
contact distributors in St. Louis and 
the Southwest. 

* * * 
CRYSTALX CORP. is the new name of 
the firm of Croasdale & DaAngelis, 
Inc., it was announced recently. The 
Lenni Mills, Pa., firm of plastic fabri- 
cators also stated that E. B. Westlake, 
Jr., will be the new sales engineer. 
. . . N. E. W. A. has changed its name 
to National Association of Electrical 
Distributors, and will hereafter be 
referred to as N. A. E. D. The Asso- 
ciation's board decided that the 
economic functions of the modern 
distributor of electrical apparatus, 
supplies, and appliances would be re- 
flected by the new name. 

* * * 

SPEER CARBON COMPANY of St. 
Marys, Pa., has acquired the Speer 
Resistor Corp. and Jeffers Electronics, 
Inc., adding a number of products to 
its line. 

According to the announcement, no 
change in the management of either 
company is contemplated at present. 
The Speer Carbon Company will, with 
the acquisition, carry a more complete 
line of fixed carbon resistors, iron 
cores, coil forms, coils, condensers, and 
trimmers. 

* * * 

LOUIS W. HATRY, as president of 
NEDA, has made the announcement 
that the time and place of the next 
regular meeting of the NEDA board of 
directors will be Saturday and Sun- 
day, October 8 and 9, at the Cleveland 
Hotel, Cleveland, Ohio. 

The gathering on October 9 will 
be an open meeting, to which 75 
NEDA members whose business af- 
fairs are carried on in that area have 
been invited to attend as guests. 

It is expected that many manufac- 
turers doing business with parts dis- 
tributors are expected to visit Cleve- 
land to meet their distributors attend- 
ing the NEDA board meeting. 30 
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85° C 

UNDER SEVERE CONDITIONS 
Three years ago Sangamo successfully pioneered the FIRST molded 
tubular capacitor. The experience gained in these three years is 
now applied by new effective manufacturing methods, and proven 
by special exhaustive tests which invariably exceed the requirements 
of actual service conditions. Thus, the Type 30 you purchase today 
offers positive promise of exceptional long life under severe conditions. 

P e r f Or m a n c e: Excellent. Trouble -free long -life operation in spite of the 
high temperatures encountered in auto radios, television 
receivers, or any other application where high tempera- 
tures cause trouble. 

Excellent. Results show insulation resistance practically 
unchanged under severe conditions of humidity. 

Excellent. Far surpasses any existing specification require- 
ments. Insulation resistance not impaired. 

Excellent. Accelerated exposure test comparable to pro- 
longed field exposure, but more severe, results in no change 
in performance ability. 

Excellent. Leads resist breaking or pulling out, even when 
handling is extremely rough. 

Humidity Resistance: 

Immersion Resistance: 

Exposure Resistance: 

Mechanical Strength: 

Remember this about Sangamo Type 30 Tubulars: They are molded 
at low pressure. This means their elements are undamaged in 
fabrication. It also means longer life, greater dependability, and 
the absence of "hot spots." A trial of Sangamo Molded Tubulars 
will convince you! 

PAPER MICA SILVER ELECTROLYTIC 

CAPACITORS 

- 

.. 

October, 1949 

ELECTRIC COMPANY 
SP GFIELD ILLINOIS 

IN, CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONT. 

29 
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!I can't afford not to 
handle the Rauland 

Says Peter Chanko, popular President 
of the New York Chapter of NEDA, and head of Chanrose Distributors, 
Jamaica, New York. 

... "because Rauland is always ahead of the rest of the industry 
in new picture tube developments, because their aluminized tubes 
have better contrast and definition, be- 
cause rejects and returns are at a min- 
imum and because Rauland's policies 
protect us and allow a fair margin 
of profit." 

o/7 4.14/-A 

Your customers see the difference instantly. They see the 
sharpest picture they've ever seen ... better contrast ... and 
up to 80 % brighter when VISITRON replaces a standard tube. 
Brighter even in bright daylight without shades drawn! (Very 
important now with daylight saving and daytime sports.) 
VISITRON'S remarkable aluminizing process makes the miracle 
difference ! 

/vet$ o Rope /% `` 

With VISITRON, you can make more replacement sales. And 
VISITRON cuts your overhead as well -saves time and work - 
no adjusting of magnets, no rewiring. All you do is plug 'em in! 

30 

gooss i/teraes oo ,, 

FOR YOUR REPLACEMENT 

10 WAYS BETTER 

1. More brilliance 
2. Better contrast 

3. Better definition 
4. Greater fidelity 
5. No ion spot 

6. No cathode glow 

7. No magnet 

8. No circuit problem 

9. Replaces any magnetic tube 
10. Any filter can be used 

You can recommend a filter without hesitation- without the usual risk of 
return -when you install a VISITRON picture tube. Only the extra brilliance 
of this aluminized tube can carry a bright, sharp picture clear through even 

a heavy filter -no dim, fuzzy image as with ordinary tubes. 
SALES ...NOW AT YOUR LOCAL JOBBER 

...GET VISITRON TODAY 

THE RAULAND CORPORATION 
Peyi ectian. T%nuyZ. Re2Qa2r-%. 
4 2 4 5 K N O X A V E N U E C H I C A G O 41, I L L I N O I S 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


He finds trouble by ear 

As this cableman runs hisl pickup coil 
along the cable, his ear to is him when 
he has hit the exact spot where unseen 
trouble is interfering with somebody's 
telephone service. 

Trouble develops when water enters 
a cable sheath cracked p rhaps by a 
bullet or a flying stone. With insula- 
tion damaged, currents stray from one 
wire to another or to the sheath. At the 
telephone office, electrical tests on the 
faulty wires tell a repairman approxi- 
mately where to look for the damage. 

A special "tracer" currnt, sent over 
the faulty wires, generate a magnetic 
field. Held against the sheath, an ex- 
ploring coil picks up the distinctive 
tracer signal and sends it through an 
amplifier on the man's belt to head- 
phones. A change in signal strength 
along the cable tells the eact location 
of the "fault." 

Compact, light, simple to use, this 
test set makes it easier for repairmen 
to keep your line in order. It is another 
example of how Bell Laboratories re- 
search helps make Bell Telphone serv- 
ice the most dependable in the world. 

October, 1949 

BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and 
perfecting, for continued improvements 
and economies in telephone service. 

31 
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Sylvania 6 -way Mahogany Console Combination # 128. 
121" tube... AM -FM radio...3 -speed automatic record changer. 

Sylvania 16" Mahogany Console # 090. 
16" tube ... FM sound ... plug -in for record player. 

Sylvania 6 -way Mahogany Console Combination # 076. 
10" tube ... AM -FM radio ... 3 -speed automatic record changer. 

Sylvania 121/2" Mahogany Console # 114. 
121/2" tube ... FM sound ... plug -in for record player. 

OE the difference in SYLVANIA TELEVISION 

Sharper contrast! Finer detail! Sylvania's 
"Needle- Point" electron beam brings out more detail 
more clearly! Steadier pictures! New Sylvania 
"Triple Lock" makes pictures stay put, stay rock - 
steady even under adverse conditions! Minimum 
picture interference! Sylvania's shielded "Coaxial" 
lead -in eliminates "picture static." 

HEAR the difference in SYLVANIA 
FM high -fidelity circuits with wide -range 
speaker and "Audio- Balanced" tone control! 
"Intercarrier Sound" eliminates "howls," 
"microphonic noise," and "acoustic feedbacks "! 
Sound locked in with picture! Sound auto- 
matically maintains its volume and quality no 
matter how often you switch channels! 

TELEVISION! 

COMPARE 
your eyes and compare 

Sylvania FM sound with the 
sound of any other fine tele- 
vision set! 
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Sylvania 10" Mahogany Console # 113. 
10" tube ... FM sound ... plug -in for record player. 

Sylvania 12V2" Mahogany Table Model # 125. 
121/2" tube ... FM sound ... matching table optional. 

Sylvania 10" Mahogany Table Model # 075. 
10" tube ... FM sound ... matching table optional. 

Sylvania 10" Blonde Table Model # 124. 
10" tube ... FM sound ... matching table optional. 

The Most Sellale Television on the Market 

that's SYLVANIA EAIR TELEVISION! 
Styled right for you and your customers! 
A model to please every customer, every model's 
a fast -mover! Keeps inventories low! 

Priced right for you and your customers! Low 
prices for big sales -high markup for big profits! 

Sensational new "Pay- back" service 
Contract! Exclusive Sylvania contract gives your 
customers cash refunds for service they don't 
use! That's a powerful selling tool -exclusive 
with Movie -clear Television! 

AND Movie -clear Tele- 
vision will be advertised, 
merchandised, by big, 
consistent sales pro- 
motion campaigns aimed 
at your local customers! 
Contact your Sylvania 
Television distributor 
today! 

"TRADE MARK 

MANUFACTURED BY COLONIAL RADIO CORPORATION 
1280 MAIN STREET, BUFFALO 9, N. Y. 

A SuLaidiary of Sylvania Electric Products Inc. Manufacturers of Cathode Ray Tubes; Electronic Devices; Fluorescent Lamps, Fixtures, Wiring Devices; Electric Light Bulbs; Photolamps; Radio and Television Receivers. 
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THIS FAMOUS DATA BOOK BELONGS IN YOUR REFERENCE LIBRARY! 

BIGGER 

BETTER. 
More Indispensable 

than Ever! 

r 

A Few of the Added Features that make the 
3rd Edition of this Handbook essential to you 

Radar Fundamentals 
Microwave Links and Propagation 
Pulse -modulation Methods 
Wideband Interstage Circuit Design 
Filter -Netwcrk Design 
Transformers and Other Components 
Expanded Antenna Data 
Multi- vibrators and Special Oscillators 
Electroacoustics Theory and Practice 
Bridges and Impedance Measurements 
Microwave Tubes and Circuits 
Servo -Mechanism Fundamentals 
AM, FM, and TV Broadcasting 
Transmission -Line Formulas Greatly Expanded 
Spurious Frequency Responses 
Expanded Mathematical Formulas 
Laplace Transforms 
Summary of Maxwell's Equations 

GET YOUR COPY NOW -USE THIS COUPON 

PER COPY 

green flexible 
Fabrikoid binding 

FEDERAL TELEPHONE AND RADIO CORPORATION 
Publication Dept. R59, 67 Broad Street 
New York 4, N. Y. 

I enclose dollars, for which send me 
copies, at $3.75 per copy.* 

Name 

Address 

City Zone State 

*For 12 or more copies, sent in bulk to a single address, the 
price per copy is $3.00. 

J 
:t i 

Over 100% more material. 

640 pages packed with useful data. 

Contains material never before available in such 
detailed, complete, convenient form. 

Over 111,000 copies of 1st and 2nd editions in use to date. 

Adopted as a supplementary text by more than 150 

colleges. 

Compiled by the physicists and electronic specialists of 
the Federal Telecommunication Laboratories, Inc. and the 
International Telephone and Telegraph Corporation. 

over 100,000 satisfied users attest to the real worth of this 
indispensable data book. Now it has been revised and en- 
larged from 322 to 640 pages ... jampacked with the kind 
of reference data you need to have on hand. 

Over 653 charts and diagrams and 207 tables give quick 
answers to the problems that come up in practical radio, 
television and electronic work. The handy subject index 
makes it easy to find the exact information you require. 

Federal Telephone and Radio Corporation 

Publication Departmen' -67 Broad Street, New York 4, N. Y. 
RADIO a: TELEVISION NEWS 
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The TV FREEZE and 
ULTRA -HIGH 

FREQUENCIES 

Fig. 1. A u.h.f. fan dipole an- 
tenna mounted below a low -fre- 
quency dipole. Rela 
shown at right. Unifformly good 
results attained were due to its 
relatively large su #face area. 

FCC to end TV freeze soon -42 u.h.f. channels to be added. 
How will this affect you? It will mean new problems - new 
installation techniques, test equipment, antennas, et cetera. 

THE television broadcast indus-. 
try has been operatilLtg under a 
"freeze" order issued by the 

FCC since September, 11948. The 
"freeze" order stated that o new TV 
station construction permits would be 
authorized until further data had been 
secured concerning the reduction or 
elimination of interfere ce among 
television stations which had recently 
been noted. This order did not affect 
the 35 stations then in oieration or 
the 89 construction permits which had 
already been issued. 

The original station allocations for 
the metropolitan areas of the United 
States, as set forth by the FCC, sepa- 
rated most stations assigned to the 
same channel by at least 150 miles, 
although, in a few instances, the 
separation was closer to A_00 miles. 
These distances were considered suf- 
ficiently great to prevent the signals 
of one station from causing inter- 
ference to any other station operat- 
ing on the same frequency. As more 
and more stations appeared on the air, 
however, it was found in some in- 
stances that even distance separa- 
tions in excess of 150 mi es did not 
prove sufficient, and that sets located 
at points between the stations re- 
ceived both signals with enough 
October, 1949 

strength to render either signal use- 
less. This in spite of the fact that 
one of the stations was usually more 
than 75 miles away. 

The situation, if permitted to con- 
tinue, gave promise of bogging down 
the entire television industry in a 
morass of interfering signals which 
would do much to alienate the pub- 
lic's desire for television. Coupled to 
this condition was the increasingly 
vocal demand for more channels by 
the broadcasting industry. Since ad- 
ditional channels under the present 
allocation plan were obviously un- 
thinkable, the FCC decided that now 
was a good time to settle both prob- 

By 
M. S. KAY 

lems and clamped on their "freeze" 
order. 

In order to understand why co- 
channel station separation of 100 
miles or more is not always adequate, 
we must examine the methods by 
which high- frequency waves travel 
through space. High- frequency signal 
propagation can be divided into three 
categories, each one of which is re- 
sponsible for the reception of these 
signals by a different means. 

First, there is the so- called "line -of- 
sight" method whereby the waves 
travel in a straight line from trans- 
mitter to receiver. This represents 
the chief means of communication for 
frequencies above approximately 40 
mc. Secondly, there is diffraction or 
slight bending around the curvature 
of the earth; and lastly, there is re- 
fraction or bending in the air just 
above the ground, known as the trop- 
osphere. This latter method of wave 
bending is quite different from iono- 
spheric refractions which make long 
distance communication possible at 
frequencies below 40 mc. and is re- 
sponsible for many of the foregoing 
difficulties. 

The three methods are generally in- 
dependent of each other. The last two 

Fig. 2. Line -of -sight transmission. 
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IONOSPHERE 

STRATOSPHERE 

TROPOSPHERE 

EARTH 

70MI LES j 
7- 9MILES 

Fig. 3. Composition of the earth's atmosphere. 

WAVE TILTED 
%FORWARD 

/111rWAVE 
DIRECTION 

RARER 
MEDIUM 

DENSER 
MEDIUM 

Fig. 4. If a wave travels from a denser to 
a rarer medium, the wavefront tilts forward. 

modes of propagation are responsible 
for signals appearing beyond the hori- 
zon, while the first method deals with 
distances such that the receiving and 
transmitting antennas are in a direct 
line above the curvature of the earth. 

Line -of- Sight- Method. Little need 
be said about the line -of -sight propa- 
gation since most television men are 
familiar with it. It is illustrated in 
Fig. 2 and is governed by the rela- 
tionship 

d =1.23 (Vh,+Vh,) 
Where d is the distance between 

antennas in miles 
ht is the transmitting anten- 

na height in feet 
hr is the receiving antenna 

height in feet. 
Wave Diffraction. A second means 

of high -frequency wave travel is by 
diffraction. To illustrate diffraction, 
consider light waves. So far as is 
popularly known, light seems to 
travel in straight lines. Ask most peo- 
ple whether it is possible for light to 
bend around a corner, and the answer 
will invariably be no. Ask the same 
question about a sound wave, and the 
opposite reply will be obtained. The 
reason for one and not the other stems 
from the observed fact that, where 
the wavelength of the wave being 
transmitted is comparable to or larger 
than the size of the obstacle in its 
path, the waves will be bent or dif- 
fracted around this object. However, 
as the wavelength gets smaller and 
smaller, less and less bending occurs 
until at the very minute wavelengths 
of light, none seems to he present 
with any ordinary sized objects. How- 
ever, even here it has been demon- 
strated that if light from a distant 
source is sent through a narrow slit, 
the pattern obtained on the other side 
of this opening will show that the 
light did bend in going through. Thus, 
it is a matter entirely dependent on 
the relative sizes of the wave and the 
obstacle in its path. Since the ultra - 
highs are longer in wavelength than 
light rays, some bending does take 
place. The bending, then, is respon- 
sible for the fact that the ultra -high 
signals are received at points beyond 
the line -of -sight distance. The waves 
follow the curvature of the earth for 
a short distance beyond the ordinary 
direct ray path of the radio signal. 
Naturally, as the frequency is in- 
creased and the wavelengths de- 
creased, less and less bending will 
occur. 

The diffraction effect is independent 
of weather variations, and for short 
distances beyond the horizon the sig- 
nals are steady in intensity and can 
be relied upon for continued use. How- 
ever, the phenomenon of diffraction 
increases the distance of propagation 
only slightly. By far the more im- 
portant reason for relatively long dis-. 
tance high- frequency transmission de- 
pends on the refraction effects in the 

Fig. 5. Conditions producing refraction of high- frequency signals in the troposphere. 
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lower regions of the air just above us. 
These effects are not independent of 
the weather; on the contrary, they 
are present because of a certain set 
of conditions in the masses of air that 
give us what we call weather. 

Refraction in the Troposphere. The 
layers of air surrounding the earth 
may be divided into three fairly dis- 
tinguishable categories. In direct con-. 
tact with the ground is the layer that 
contains the air we breathe. This is 
the troposphere and in this region 
most of the weather conditions take 
place. See Fig. 3. It extends above 
the ground for a distance of 7 to 9 
miles. Above the troposphere is the 
stratosphere where the air is extreme- 
ly rarefied and where the atmospheric 
pressure is low. This region is seldom 
affected by changing weather condi- 
ditions; the same, unchanging calm 
prevails the year around. This region 
starts where the troposphere ends and 
continues until the ionosphere is 
reached, about 70 miles above the 
earth. The ionosphere, as is well 
known by now, is responsible for the 
return of the low- frequency waves to 
the earth's surface. 

To understand how the extremely 
short waves are refracted or bent 
back to earth in the troposphere, it is 
necessary to know that in order for 
a transmitted radio wave to bend back 
to earth, several conditions must be 
present. First, the velocity of the 
wave must increase as it travels into 
regions that are less dense. When this 
prevails, that part of the wavefront 
entering the rarer medium will have 
its velocity speeded up, while the re- 
mainder of the wave is traveling at 
the slower speed in the denser medi- 
um. The result, as shown in Fig. 4, is 
that the wave is tilted forward. This 
action usually affects waves of every 
frequency traveling upward through 
the thinning atmosphere, but is not, 
in itself, sufficient to return the waves 
to the earth. 

Secondly, it has been demonstrated 
experimentally that the velocity of a 
wave will increase if it travels into a 
region of increasingly higher tern - 
peratures. Now if both of these con- 
ditions (higher temperatures and de- 
creasing atmospheric pressure) occur 
at the same time, it is possible for a 
wave to be bent sufficiently to return 
to earth. It might be wondered where 
these two conditions could occur, 
since it is common knowledge that as 
the atmospheric pressure goes down 
(with increase in distance above 
ground), the temperature likewise de- 
creases. This latter combination is 
the opposite of that desired, and rep- 
resents the normal situation. Quite 
frequently, however, other conditions 
occur which are contrary to the usual 
run of things and which provide the 
desired combination, namely, decreas- 
ing atmospheric pressure and increas- 
ing temperatures. 

Take, for example, a clear day dur- 
ing which the sun beats down fairly 
steadily. There is but little absorp- 
tion of heat as the rays pass through 
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the atmosphere, and the air is only 
slightly heated. The ground absorbs 
most of the heat and cotsequently 
rises to a comparatively high tem- 
perature. After sundown, the ground 
starts to cool. Then, if the rocess oc- 
curs quite rapidly and to large de- 
gree, it is quite possible that the air 
above the ground will, after a short 
period, be warmer than the cooled -off 
ground. While the ground is becom- 
ing cooler, so is the air, but at a much 
slower rate. A condition is therefore 
obtained where the temperature in- 
creases with height. This will aid the 
refraction of short waves and, as 
shown by Fig. 5, will result in the 
reception of signals at points below 
the horizon which the direct rays can- 
not reach. The weather conditions 
that give rise to the desired tempera- 
ture inversion (increase in tempera- 
ture with height) occur most fre- 
quently in summer, when the sun is 
hot during the day and the sky is clear 
at night. 

Air Masses. Tropospheric interfer- 
ence is not confined to the summer, 
however. There are still other con- 
ditions that will produce increasing 
temperatures with height. The tern - 
perature inversion is brought about 
by the air masses that travel across 
the country from the Padific to the 
Atlantic. If the air masses originate 
in or get their characteristics from 
the north, cold, clear weather may be 
expected. It is this kind df air mass 
that is responsible for the extreme 
cold that is encountered Ifrequently 
in the winter. There is another kind 
of air mass that may be formed in the 
warmer climates and which will re- 
sult in soft, balmy weather, mixed 
with showers. Such masse of air are 
sometimes responsible for the hot, op- 
pressive heat in the summer when 
they become stagnant over one por- 
tion of the country. In winter they 
cause what is known as unseasonable 
weather. Both are distinct from each 
other and may occur at any time. 
These large air masses are continual- 
ly on the move in an easterly direc- 
tion (Fig. 6) although it happens from 
time to time that they remain in one 
place for several days. 

Quite frequently a warm air mass 
moving forward encounters a cold 
mass of air. The denser, cold air will 
stay close to the ground while the 
warm mass of air will be pushed up- 
ward. The line separating the two 
is distinct and tends to remain so be- 
cause there is very little mixing. This 
situation is shown in Fig. 7, with the 
arrows pointing in the direction of 
movement of both the colt and warm 
air masses. Notice, also, that the line 
separating the two types Iof weather 
is not vertical but tends td, assume an 
angle with the ground. The result of 
this contact between the air masses 
has produced a temperature inver- 
sion. The warm air is now higher 
above the ground than the cold air. 

High- frequency waves doming up 
through the cold air from the trans- 
mitting antenna on the ground will 

October, 1949 

DIGEST OF FCC PROPOSALS TO END TV FREEZE 

(Final hearings scheduled to be held in September) 
On July 11, the FCC issued a list of rules and standards concerning the alloca- 

tion of stations in the v.h.f. and u.h.f. region. While only tentative and subject 
to change pending the outcome of further hearings, the proposals as set forth in 
the FCC release are expected to be adopted substantially as released. The follow- 
ing are the major points listed. 

1. In addition to the twelve v.h.f. six mc. channels already allocated (num- 
bered 2 through 13), there will be added forty -two six mc. channels to be num- 
bered consecutively, Channels 14 through 55. 

2. Channel 14 will begin at approximately 470 mc. or 500 mc., depending 
upon what action is taken by the Commission with respect to the request of the 
Bell Telephone Laboratories for space in the u.h.f. band for a broad -band system 
of mobile communications. 

3. Thirty -two of the additional channels will be used for metropolitan stations 
while the top ten will be reserved for community stations. 

4. The engineering standards for all channels will remain as they are at present. 

5. Consideration will be given to proposals for a change in transmission 
standards on Channels 2 through 55 looking toward color television or any other 
television system, provided: 

a. Such systems can operate in a six megacycle channel ; and 
b. Existing television receivers will be able to receive signals under the new 

system simply by making relatively minor changes. 

6. Metropolitan stations will be authorized to operate within the following 
power limits with an antenna height of 500 feet. 

Channels Minimum Maximum 
2 -6 10 kw. 100 kw. 
7 -13 10 kw. 100 kw. 

14 -55 10 kw. 200 kw. 

7. Wherever possible, co- channel separation for metropolitan stations on the 
v.h.f. band is 220 miles and adjacent channel separation, 110 miles. On the 
v.h.f. channels, the spacing is 200 miles for co- channel stations and 100 miles for 
adjacent channels. For community channels, the spacing is about 140 miles. 

8. There is set forth a complete listing of the v.h.f. and u.h.f. channels allo- 
cated to cities throughout the United States. 1329 communities receive one or 
more v.h.f. channels. 207 communities receive one or more u.h.f. channels. 
Prior to these proposals, only 131 communities in the entire country were allo- 
cated television channels. 

9. As a general rule, v.h.f. channels are assigned to large cities. U.h.f. channels 
go to smaller communities. In some places, however, both u.h.f. and v.h.f. chan- 
nels are permitted. 

10. It is the professed aim of the FCC: 
a. To provide at least one television service to all parts of the United States. 
b. To provide each community with at least one television broadcast station. 
c. To allocate the remaining unassigned channels to the various communities 

according to their size, geographical location, and the number of television services 
available to them. 

11. The top fifty markets come out in the proposed new allocations, as follows: 
a. Twenty -five are to retain the same number of v.h.f. channels. These are: 

Atlanta, Baltimore, Birmingham, Chicago, Dallas, Dayton, Denver, Houston, 
Kansas City, Los Angeles, Louisville, Memphis, Milwaukee, New Haven, New 
Orleans, New York, Omaha, Portland, Ore., Providence, San Antonio, San Fran- 
cisco, Seattle, Syracuse, Toledo, and Washington. 

b. Boston, Buffalo, Cincinnati, Cleveland, Columbus, Detroit, Philadelphia, 
Norfolk- Newport News -Portsmouth area, Richmond, and San Diego are to lose 
one v.h.f. channel. 

c. Akron, Allentown -Bethlehem- Easton area, Lowell -Haverhill- Lawrence area, 
Scranton -Wilkes -Barre area, Springfield -Holyoke area, Youngstown, and Worces- 
ter are to lose the only single v.h.f. channel formerly allocated them. 

d. Indianapolis, Hartford -New Britain area, Pittsburgh, and Rochester will 
lose two v.h.f. channels each. 

e. Albany- Schenectady -Troy area will lose four v.h.f. channels. 
f. St. Louis gains one v.h.f. channel. 
g. Indianapolis, St. Paul, and Miami are to gain two v.h.f. channels. 
h. U.h.f. channels will go to the following (in top fifty market areas): One 

each to Buffalo, Indianapolis, Philadelphia, Portland, and Washington. Two each 
to Atlanta, Albany- Schenectady -Troy area, Allentown -Bethlehem- Easton area, 
Baltimore, Cincinnati, Cleveland, Dayton, Detroit, Louisville, Lowell- Haverhill- 
Lawrence area, New Haven, Norfolk- Newport News -Portsmouth area, Pittsburgh, 
Providence, Seattle, Scranton -Wilkes -Barre area, Springfield -Holyoke area, San 
Diego, Toledo, and Worcester. Three each to Akron, Hartford -New Britain area, 
Richmond, Rochester, and Youngstown. 

i. Balance of the top fifty areas (twenty) will remain solely v.h.f. 
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Fig. 6. General routes taken by the air 
masses in traveling across United States. 

WARM AW 
MASS 

LINE OF 
SEPARATION 

/ COLD AIR 
MASS 

Fig. 7. A warm air mass, having overtaken 
a cold front, will always rise above it. 

Fig. 8. Direction of movement of warm air 
mass when overtaken by a cold air mass. 

meet the warmer temperatures above 
and be refracted earthward. At 100 
mc., transmission of signals has been 
obtained over distances as great as 
500 miles. The amount of bending 
that occurs depends upon several fac- 
tors, such as: 

(1) Sharpness of the line separat- 
ing the cold from the warm air, (2) 
Height of this line of separation above 
the ground, and (3) Angle which this 
line makes with the earth. 

Should a cold mass of air be mov- 
ing forward and then be overtaken by 
a mass of warm air, the conditions 
shown in Fig. 8 can occur. The lighter, 
warm air will again rise above the 
cold air and again a temperature in- 
version occurs. 

The effect of the foregoing condi- 
tions on television reception has been 
to produce considerable interference 
in receivers in some localities located 
in fringe areas. The most notable of 
such interference occurs when the 
carriers of two stations operating at 
the same frequency are received. One 
such trouble area is found in central 
New Jersey where the signals from 
WNBT, New York, are received to- 
gether with those from WNBW, 
Washington, D. C. Both stations 
operate on Channel 4, and through- 
out the area both signals arrive with 
sufficient strength to cause interfer- 
ence. 

The visual consequence of this in- 
terference is a series of black -and- 
white bars appearing across the 
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screen. As the two carrier frequen- 
cies come closer together, the number 
of interference bars decreases until 
the carrier beat frequency reaches 60 
cycles. At this point there is one 
large black bar and one large white 
bar. As the beat frequency decreases 
below 60 cycles, the brightness of the 
picture is affected, resulting in a slow, 
annoying flicker. If, however, the two 
carriers are locked into some fixed 
phase relationship with each other, 
the flicker disappears. 

Co- channel interference has, to 
date, been encountered to any large 
extent in two areas, the one just men- 
tioned and at various points between 
Detroit and Cleveland. To prevent 
additional trouble areas from devel- 
oping as more stations came on the 
air, the FCC last September sudden- 
ly clamped on their "freeze." 

The problem of reducing the inter- 
ference can be solved in three ways; 
by increasing the physical distance be- 
tween stations operating on the same 
channel; by employing some method to 
synchronize the carriers of the inter- 
fering signals; or by the offset carrier 
method. 

A carrier synchronization method 
has been developed by R. D. Kell of 
RCA, by which the carriers of inter- 
fering co- channel stations are locked 
in a fixed phase relationship with each 
other, and all flicker is removed. A 
block diagram of the circuit is shown 
in Fig. 9. A receiving post or station 
is set up at some point between the 
interfering stations, and each of the 
carriers is received independently. 
Two separate receivers are used, one 
connected to a directional antenna 
oriented to receive, say, WNBT, and 
the other receiver connected to an 
antenna oriented to receive WNBW. 
The same local oscillator feeds both 
receivers so that any phase differences 
between the signals is not altered or 
disturbed. The signals are then am- 
plified independently by their respec- 
tive i.f. systems and fed to a common 
phase detector. A direct voltage is 
produced here, its magnitude and po- 
larity dependent upon the phase dif- 
ference between the two carriers. 
This direct voltage is used to modu- 

Fig. 9. A carrier synchronization system 
designed to eliminate co- channel inter- 
ference between television stations. 
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late an FM oscillator operating at 
1000 c.p.s. The signal is then trans- 
mitted over an ordinary telephone 
circuit to WNBT, New York, where it 
is demodulated to recover the direct 
voltage variations originally devel- 
oped at the output of the phase de- 
tector. The direct voltage is applied 
to a reactance tube connected across 
the crystal control of the WNBT 
video transmitter, and the frequency 
of this station is locked into synchro- 
nism with that of WNBW. 

With the foregoing system, it is 
claimed that interference -free recep- 
tion can be achieved when co- channel 
stations are separated by as little as 
150 miles. Without such synchroniza- 
tion, the separation distance would 
have to be increased to 225 or 250 
miles, which would mean fewer tele- 
vision stations. 

To answer the demand for more 
television channels than were pro- 
vided by the original allocation plan 
and, at the same time, keep interfer- 
ence between stations to a minimum, 
it is expected that the FCC will 
shortly remove the freeze and an- 
nounce the allocation of television 
channels in the u.h.f. band, 475 to 890 
mc. Whether or not the commission 
will avail itself of the carrier syn- 
chronization method (or some similar 
arrangement) to permit co- channel 
stations allocations to continue under 
the original plan, or whether stations 
will be separated by a minimum of 
225 miles, is still in doubt. However, 
with the opening of the u.h.f. band, it 
is believed that enough stations could 
be accommodated to make even the 
increased distance separation feasible 
without too much complaint from the 
broadcasting industry. 

The allocation of television stations 
in the u.h.f. region is of the utmost 
importance to the television techni- 
cian because upon him will fall the 
responsibility of properly installing 
sets at these frequencies. Of primary 
importance, at the outset, will be the 
propagation characteristics in the 
u.h.f. region and what the television 
antenna installation man may expect 
to encounter. While at the present 
writing there has been no extensive 
installation of u.h.f. television receiv- 
ers, tests have been conducted by 
RCA, DuMont, and others, resulting 
in many definite conclusions. 

In the u.h.f. television band, 475 -890 
mc., the electromagnetic waves trans- 
mitted by the broadcast station pos- 
sess a smaller wavelength than the 
waves employed for Channels 2 to 13. 
Now it was previously stated, in ex- 
plaining the phenomenon of diffrac- 
tion, that bending of waves around ob- 
jects would occur if the length of the 
wave was close to or greater than the 
size of the object. However, in the 
u.h.f. region, the wavelength varies 
from approximately 25 inches (at 475 
mc.) to 13 inches (at 890 mc.). The 
net result of the wavelength decrease 
means that less diffraction will occur, 
and therefore obstructions such as 

(Continued on page 126) 
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A Novel T IBELESS TONE 

IENERATOR 
SIMPLE, frequency- multipli- 
er -type tone generator can be 
made by cascading (through 

transformer coupling) several full - 
wave rectifiers. Since only diodes are 
used, the circuit is not omplicated. 
By employing crystal diodes, no power 
is required except that derived from 
the input signal. The input signal 
may be supplied by the 60 cycle a.c. 
power line. 

With the addition of á small 6.3 
volt filament transformer, the crystal 
diodes may be eliminated and tubes 
available at low cost on the surplus 
market may be used. Either triodes, 
connected as diodes, or the smaller 
diodes, such as the 6AL5 or 6H6, may 
be used. Twin triodes with a corn- 
mon cathode may be used. 

Operation of the circuit is based 
upon the well -known fact that the 
d.c. ripple in the output of an unfil- 
tered full -wave rectifier has a fre- 
quency equal to twice that of the ap- 
plied a.c. voltage. This ripple is a 
pulsating d.c., but it may be fed into 
the primary of a transformer to be 
changed back to a.c. in the second- 
ary. The result is a simple frequency 
doubler. The secondary a.c. voltage 
then may be applied to a second 
full -wave rectifier and transformer 
and its frequency doubled by the same 
kind of action. The initial frequency 
then will be quadrupled. The process 
may be repeated in successive doubler 
stages to give various even multiples 
of the initial frequency (times 2, 4, 8, 
16, 32, etc.). The scheme will work at 
radio frequencies as well, as at a.f. 

Fig. 1A illustrates the principle and 
shows the circuit arrangement of two 
stages. Output jacks or terminal posts 
might be connected across the second- 
ary of the first transformer to give 
output at the input frequency f, and 
across the secondary of the second 
transformer to give 2f. The output 
terminals of the second stage give 
output at frequency 4f. Thus, when 
a 60 cycle voltage is applied to the 
input terminals of the circuit, the first 
jack will yield 60, the second 120, and 
the output terminals, 240 cycles. 

Since there is some unavoidable 
power loss in each stage, the final 
output will be somewhat less than the 
input. However, a large input volt- 
age may be used (so long as the crys- 
tal ratings are not exceeded), there- 
by making it possible to carry out the 
frequency multiplication to a rather 
high order before the output finally 
becomes too small to be useful. The 
output waveform is smooth and 
rounded (in contrast to the saw- 

October, 1949 

By 
RUFUS P. TURNER. K6AI 

Two views of the code 
practice oscillator. 
The small round mic. 
transformer was sal- 
vaged from a surplus 
intercom amplifier. 

A new crystal -diode type of code oscillator which 
produces even multiples of an applied signal. 

tooth waveform obtained with other 
tubeless generators), although it is 
not the true sine wave which it ap- 
proaches. This will be only of minor 
concern in applications where the 
tone frequency itself, rather than ab- 
solute purity of waveform, is the 

Fig. 1. (A) Principle of the tone generator. 

prime goal. The relative expense of 
crystal diodes and transformers in a 
tone generator of this kind is offset 
by the freedom from power supplies, 
instant operation afforded by absence 
of filaments, compactness, freedom 

(Continued on page 115) 

(B) Diagram of code practice oscillator. 
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WE IDT LARE WHO YOU ,_ kE 

Ok WHERE YOU ARE EMPLOYED 

WE GIVE DISCOUNT Ocepton fairirade 110 

.> LA/ I S P O N 

This type of advertising is 
familiar in the television 
field, yet you will notice 
the exception made in refer- 
ring to Fair Traded items. 
Would the Fair Trading of 
most makes of television re- 
ceivers eliminate or mini- 
mize price cutting in the 
television field? This is the 
question discussed by the 

author in the article. 

Is Fair Trade / 
The Answer To TV 

P ice Cutting Problem? 
By CARLE CHRISTENSEN 

Sales Consultant 

Other industries have proven beyond a doubt that 
Fair Trading reduces cut -throat price cutting. 

y \HERE is little doubt but that 
price cutting is the number one 

- - problem facing the television 
dealer today. As the department man- 
ager of one of the country's leading 
department stores put it recently: 
We can't afford to handle television 

receivers in the current market. We're 
seriously considering discontinuing 
their sale. 

"Just about everyone who comes 
into this department talks in terms of 
a discount of from 15 to 30 per -cent 
that they have been quoted by some 
dealer. With overhead, personnel, and 
advertising, it costs us 30 to 35 per- 
cent to handle an article. So how can 
we possibly afford to continue hen- 
-cling merchandise that must be sold 
in the face of cut -throat competition 
that is working on a margin of from 
two to twelve per -cent above cost ?" 
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Or consider the comment of a small 
appliance dealer. Asked if he felt the 
pressure of price cutting, he answered, 
"Feel it ? Are you trying to be funny ? 
If someone were to come in that door 
and offer to buy a television receiver 
without asking for a discount, I think 
I'd drop dead of surprise! 

"They usually tell me quite frankly 
where they can buy it for about what 
I pay for it. So what can I do? Chase 
them out the door ? Oh no! I bargain 
and use all the salesmanship I can. 

"But don't kid yourself, it's tough 
going; because regardless of how 
much salesmanship I use, the prospect 
still knows the dealer down the street 
will give him the same set at a dis- 
count. So I usually end up giving 
him a discount, too, or a free installa- 
tion-or sometimes both." 

The problem of price cutting is not 

a new one. It has been faced in re- 
cent months and years by every major 
industry as the sellers' market has 
changed to a buyers' market. 

In many industries, such as the 
drug field, the photographic field, and 
the liquor field, price cutting has been 
kept under control -at least to the 
extent that there is no cutrate adver- 
tising, and the great majority of sales 
are made at list so that the dealers 
are able to operate on a normal mar- 
gin of profit that permits sound 
growth and adequate servicing. 

Yet, in the field of television, price 
cutting has grown to such proportions 
that millions of dollars in profit have 
been lost, and good will forfeited, 
creating a wide- spread uncertainty 
in the minds of the general public as 
well as the dealers as to its future. 
To quote a recent statement issued by 
the Philadelphia Retail Merchant's 
Credit Association, "Discount selling 
in the television field has reached 
such proportions that it is not only 
a menace to the new industry, but it 
is also detrimental to all retailing." 

What has brought about such a dif- 
ference between these two pictures ? 
What have the drug, photographic, 
and liquor industries done that the 
television industry has failed to do ? 
And could the same solution that has 
been successful in minimizing price 
cutting in these other fields be ap- 
plied in the television field as well ? 
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It is very obvious that a retail mer- 
chant must make a profit to stay in 
business; and the only way he can 
do this is to sell his merchandise or 
services at more than they cost him. 

Uncontrolled, unwarranted price 
cutting will not allow him to do this. 
What might normally be a thriving, 
successful business can very rapidly 
go on the rocks if everything must be 
sold at a discount. Only as the leech- 
like influence of discount selling is 
eradicated will a healthy retail opera- 
tion be possible in the television field. 

As was mentioned before, other 
major industries have at one time suf- 
fered from the same blight of indis- 
criminate price cutting that now 
plagues television. Yet today, they 
are in a continually improving posi- 
tion which permits them to sell the 
greater part of their stock at list 
prices, upheld and protected by agree- 
ments between dealers and manufac- 
turers. This has been made possible 
by the Fair Trade laws of their re- 
spective states and the Miller -Tydings 
Amendment to the Sherman Anti 
Trust Act. 

In all of our United States, except 
for Missouri, Texas, Vermont, and the 
District of Columbia, Fair Trade laws 
have been passed which permit the 
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manufacturer of a product "which is 
in open competition with commodities 
of the same general class .produced by 
others" to enter into contracts with 
dealers (or wholesalers) to sell the 
product at the price named by the 
manufacturer. Moreover, in many 
states, not only the manufacturer, but 
a vendor, who has exclusive distribu- 
tion, coupled with a sufficient interest, 
tantamount to ownership, may Fair 
Trade a product. 

In either case, however, once a 
price has been established under Fair 
Trade, it becomes binding on all deal- 
ers, whether they have signed the 
contract or not, and if, thereafter, 
they willfully and knowingly advertise 
or sell such a commodity at less than 
the specified price, it is unfair com- 
petition, permitting legal redress by 
an injured party. 

To illustrate : Let us suppose (as is 
the case in Chicago) one of the dis- 
tributors has established a line of tele- 
vision receivers at certain list prices, 
under Fair Trade laws. Let us further 
assume (as has occurred) that a 
dealer advertises or is known to have 
sold one of these sets at less than the 
agreed price. What happens? An in- 
junction is immediately obtained re- 
straining the dealer from making any 

Here are typical advertisements that clearly show 
the need for price control in the television field. 
If Fair Trading were applied to the television in- 
dustry, such advertising would be kept to a minimum. 

eo°soie 
television 

5324.50 Admiral . a2C 

'=8Ár5 philcol2 112 television_. 
- 

... s NAL`INO 
P 

+JI 

t 
79th1f1 camb - 

ON $375 ilCA Deluxe tCarlsot+:tElc-$ 
,74,1' stock. 

WiK a974.5Á StMmberB' 
kIIa1 Y. n. 

vision sei----°'-----_ . 1; low 
$39945 Admiral comb. televtsio 

wt oNr Oly. , 
US `SION FRCf 

"-at-fo, 
.. 

y, m- p Bohn. $g S. " 
rarÌa.4o 3 g S, $ 9g59.9ál 

$2 49 Admiral 
$325 O..E..çtele 

1181 PEOW; G R STS 

OENSUM. 
SEE 

OPEI SS 

SAVE 
TEL 

dettral -- 

....................... 
E Y ANYONE 

'TELEVISION 
'r0 BEAT 

PRICES 
7 Biu ROWE Our 

g3696 ?-'. m-'' 
1999 TELEVISION sacrifice Teter'. 

..:a Y- emelá1a34g 951 ,. 
corals. floor model. consot6e8t8n 'daily' 'tß 3 Afew191{$10.Sq8010. 
A. Mon. Thurs. Ep s tester e ,Simpson i yrectsyl7onfiSe 

roll k ZC) Phone 

tdrq° f O°ts$395Q4' 

c.`St9! 

c4. 

s+i a VP d lev5g 2 

iny 

further cut -price sales, and should 
he continue, he is open to punishment 
for contempt of court. Some courts 
punish for contempt by fine, and some 
by imprisonment. Resort to court ac- 
tion is, however, seldom necessary 
in enforcing Fair Trade regulations. 

Or let us take a recent case in the 
photographic field. Mr. Justice Wal- 
ter, in the Supreme Court for New 
York County, recently handed down a 
permanent injunction against a deal- 
er who used phrases such as "store 
demonstrator" and "like new" as a 
subterfuge to permit him to sell Fair 
Traded products at less than list. 

Justice Walter spoke of such prac- 
tices as being "nothing more than a 
ruse to defeat the law," and forbade 
the dealer to continue such practices 
to evade charging and advertising list 
prices. In other words, in the frame- 
work of the Fair Trade laws, there is 
a power which when properly applied 
and enforced is capable of establish- 
ing and maintaining list prices for any 
commodity that is Fair Traded. 

First, it should be made clear that 
while Fair Trade laws, when enforced, 
prevent uncontrolled and unwar- 
ranted price cutting, they do not pre- 
vent price adjustments at any time 
the manufacturer may deem it advis- 
able. If he feels that a 20 per -cent re- 
duction in the price had been made 
possible by lowered manufacturing 
costs or better distribution, the reduc- 
tion is made. But it is made available 
to all the dealers, on the same basis. 

Second, Fair Trading does not per- 
mit a manufacturer to hold his prices 
up at an excessive level, because he 
is permitted to Fair Trade his product 
only if it is "in open competition with 
commodities of the same general class 
produced by others." Naturally, the 
desire to sell against such competition 
will prevent his placing his Fair Trade 
prices any higher than he would nor - 

(Continued on page 132) 

Letters from key men in industries upholding 
Fair Trade agreements strongly support the Act. 
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The BE SINNING AMAI JR 

By 
ROBERT HERTZBERG 

ßV2DJJ 

FTER you've accumulated a lit - 
tle experience with receivers, 
a basic c.w. transmitter, and a 

few test instruments, you can safely 
consider yourself out of the rank be- 
ginner class. You are now ready to 
tackle phone operation. "Tackle" is 
the right word, because phone is much 
more complicated than c.w. from the 
technical standpoint, and, in addition, 
it has social ramifications of quite un- 
expected nature. You'll know what 
this high- sounding phrase means when 
you go on phone for the first time, and 
then have half the neighborhood de- 
scend on you in great wrath because 
your signals break up Milton Berle's 
television show. The No. 1 problem of 
the ham fraternity at the present is 
TVI- television interference -and how 
to eliminate it. 

A phone transmitter is simply a c.w. 
rig to which modulation equipment 
has been added. Two general types of 
voice modulation are in ham use : am- 
plitude (AM) and frequency or phase 
modulation (FM or PM). For "talk- 
ing" purposes, only a narrow band of 
frequencies is required, as compared 
with music transmission, so FM as 
used in amateur service is referred to 
as narrow -band frequency modula- 
tion, or NBFM. 

A great deal of misleading informa- 
tion on NBFM has been published. On 
the basis of ham experience with the 
system since the end of the war, it can 
be said that its main advantage over 
conventional AM is that, under some 
circumstances, it causes less interfer- 
ence to broadcast reception. Also, the 
modulation accessories themselves are 
simpler, lighter, and cheaper than 
those needed for AM. However, in ra- 
dio as in everything else, you don't get 
something for nothing; you get only 
what you pay for. 

In terms of effectiveness, a NBFM 
transmitter is about as good as an AM 
transmitter of about one -quarter the 
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Complete low -power phone station, which occupies a table area of only 14 by 21 

inches. Top to bottom: r.f. section, modulator, and Hallicrafters S -36A receiver. 

Part 9. Phone is fun, but remember that it 
carries with it certain responsibilities. 

power input. In other words, you can 
put your money into high radio -fre- 
quency power and low audio- frequen- 
cy power for FM or low r.f. and high 
a.f. for AM. In the end, you come out 
with about the same results. This is 
not due to any superiority of AM over 
FM, but rather to the receivers com- 
monly used by amateurs. If the re- 
ceiver in use is equipped with a good 
discriminator or ratio detector, the 
output will be the same on either AM 
or FM, with the same input signal. 

The use of FM has enabled the po- 
lice and other emergency services to 
obtain results in cases where AM has 
failed miserably. If you intend to ob- 
tain the maximum benefits from FM, 
by all means buy or build an FM 
adapter for your receiver. 

Actually, a transmitter for phone 
service must be a little better than 
one intended only for c.w. It would be 
an extremely bad practice, for in- 
stance, to add a modulator stage to 
the simple one -tube oscillator de- 
scribed in Part 5 of this series of ar- 
ticles. The rig would become unstable 
and raise havoc in nearby sound and 
TV receivers. The highly essential 
characteristic of stability is usually 
obtained by starting the transmitter 
with a low -power oscillator stage 

(using a crystal or a variable frequen- 
cy circuit), following it with a "buffer" 
stage (sometimes several buffer 
stages), and terminating with a power 
amplifier or "final" stage. Reliable 
circuits using easily obtainable com- 
ponents exist by the dozen. 

Even if you can afford a more pow- 
erful outfit, I strongly urge you to 
limit your transmitter to 50 or 75 
watts if other people live within a 
radius of about half a mile. It's much 
easier to tame down a small trans- 
mitter than a big one to the point 
where harmonics, parasitics, and var- 
ious other spurious signals cease to 
bother either sound or television re- 
ception. If you live out in the woods, 
get yourself a kilowatt transmitter 
and help support the local utilities 
company, but if you have neighbors 
and want to live with them in peace, 
stay on . low power. You'll have a lot 
of fun just the same. 

When you start to check the prices 
of modulation equipment for AM, 
you'll quickly discover that a modu- 
lator section costs just about as much 
as the r.f. section with which it is to 
work. The modulator will certainly 
be heavier, because, in addition to a 
virtually identical power supply, it 
contains a husky modulation trans - 
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former and perhaps an extra inter - 
stage transformer. These units are 
made of iron and copper, and they 
weigh plenty. In most cases, the more 
iron and copper in them, the better 
they are. 

A complete AM phone transmitter 
of about 50 watts rating can easily 
add up to 150 pounds by the time it is 
mounted in cabinets or an upright 
rack. It is a very good idea to fit 
small plate casters to the cabinet or 
rack base, so that you can swing the 
outfit around when you want to make 
adjustments on it. And don't expect 
a fragile table to stand up under a 
load of this kind. You need something 
substantial, or no table at all. Many 
hams set their transmitters right on 
the floor, and use the table space for 
the receiver, operating controls, mike, 
etc. 

NBFM equipment is very simple, 
consisting of only a few resistors, con- 
densers, chokes, etc., which can usual- 
ly be installed on the r.f. chassis with- 
out crowding. 

Since voice transmission starts with 
a microphone, regardless of the type 
of modulation, the power, or the oper- 
ating frequency, it pays to invest in a 
good one. Of the several types in gen- 
eral use (carbon, crystal, velocity, and 
dynamic), the crystal is most general- 
ly favored by hams because it is sim- 
ple, reliable, and has good frequency 
response. Carbon mikes, available for 
less than a dollar as surplus, are en- 
tirely satisfactory for some purposes, 
but they require from three to six 
volts of battery supply, which is some- 
thing of a nuisance. The velocity and 
dynamic types, which work on a mag- 
netic principle, require special cou- 
pling transformers and run a bit on 
the expensive side. 

For checking the adjustment of a 
phone transmitter, there is nothing to 
equal a cathode -ray oscilloscope. 
That's why I recommended this in- 
strument so strongly in Part 8 of this 
series. TVI complaints in television 
areas would be far fewer if more 
hams spent less on power supplies for 
their transmitters and put the differ- 
ence into 'scopes. It is disgusting to 
hear queries like this on the air, "Say, 
old man, can you give me a quick idea 
as to how I sound? I can't tell just 
where to set the gain control on my 
speech amplifier." If a ham doesn't 
know how his modulator is perform- 
ing he should stay off until he finds 
out. Many an otherwise careful opera- 
tor who checks his frequency to two 
decimal points sets his modulator gain 
knob to an arbitrary position and 
then hopes for the best. 

Holders of Class "B" licenses al- 
most invariably use the 10 -meter band 
for their initial phone attempts. The 
higher bands are also open to them, 
but they are much trickier. Ten is a 
good place to start because power on 
this band is much less important than 
a proper antenna. Since a half -wave 
wire is only about sixteen feet long, it 
can be accommodated quite comfort- 
ably on a small roof or inside the at- 
tic. I know of some apartment dwell- 

The complete r.f. deck of a small but ruggedly -built ham transmitter. The power 
transformer, filter chokes, and filter condensers are along the right end of the 
13 by 17 -inch chassis. Tube lineup: 6V6 crystal oscillator, 6V6 doubler -buffer. 
807 final. Input to final, about 30 watts. Plug -in crystals and coils give range 
from 10 to 80 -meter bands. By itself, this is a self- contained c.w. transmitter. 

ers who have folded -dipole ribbons 
tacked to the picture molding of their 
living rooms and work all over the 
world with 'em. For consistent re- 
sults, however, a "beam" is the thing. 
Three -element affairs are the most 
common, because they are just about 
right from the mechanical standpoint. 
More complicated structures are too 
heavy for many roofs and are too 
readily blown down. 

The answers to any technical prob- 
lems of voice operation can be found 
in any of the standard ham manuals. 
The answers to some of the problems 
of personal behavior can't be found in 
any books. Before you go on the air 

for the first time with a phone trans- 
mitter, please try to remember that 
anything you say into your mike is 
likely to be heard by many people who 
are not hams and do not know what 
the ham game is all about. For three 
decades, ham radio has been defend- 
ing itself in the ears -and now the 
eyes -of the public, against the 
charge that amateurs are irrespon- 
sible dopes, who clutter up the air 
with inane, stupid, trivial, and incon- 
sequential chatter. Anyone who lis- 
tens on the phone bands must admit, 
however reluctantly, that there is 
some small element of truth in the 

(Continued on page 146) 

The matching modulator unit that turns the r.f. section (pictured above) into a phone 
transmitter. Note that the power supply, along the right end, is practically the 
same as before. Additional interstage and modulation transformers, along left 
edge, make this unit difficult to lift. The relays in the center permit push -to -talk 
operation from the mike stand. Tube lineup: 6J7 mike amplifier, 6J5 amplifier. 
push -pull 6L6's. This modulator unit costs more to build than the r.f. section. 
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'RINGE 
By R. W. SANDERS 

Advanced Development Section 
Farnsworth Div., I.T.&T. 

HICEPTION 

Proper antenna and booster 
design are essential for 
longe -range TV reception. 

. 
LTHOUGH of relatively small 

value commercially, DX tele- 
vision is of considerable inter- 

est to most engineers. Actually, DX 
television reception is at the present 
time a liability to the television in- 
dustry. This is evidenced by the fact 
that the FCC has frozen all pending 
TV station applications. The present 
allocation plan was set up on the basis 
of a signal strength of 5000 microvolts 
per meter for the primary service 
area, and 500 microvolts per meter for 
the secondary service area. Some of 
the better commercial receivers, with 
the aid of a well- designed booster am- 
plifier and special antenna system, can 
receive excellent television pictures 
when operating in areas where the 
field strength is less than 50 micro- 
volts per meter. 

This discussion is based on areas 
where the average signal strength is 
on the order of only 5 microvolts per 

meter, areas which might be called 
the "fringe- fringe." 

Ft. Wayne is situated in the heart 
of one of these. The city has two com- 
panies, Farnsworth and Magnavox, 
currently producing television receiv- 
ers. Farnsworth, although it had 
one of the first television stations in 
the country, is still operating only on 
an experimental basis. Therefore, the 
television station nearest Ft. Wayne 
is WSPD -TV in Toledo, which is ap- 
proximately 90 miles by air from Ft. 
Wayne. Within a radius of 185 miles, 
there are twelve television stations in 
operation. These stations are chan- 
neled as follows: 

One on Channel 2, one on Channel 3, 
four on Channel 4, two on Channel 5, 
two on Channel 7, one on Channel 9, 
and one on Channel 13. 

Factors of great importance in op- 
erating a television receiver in a 
"fringe- fringe" area are as follows: 

Fig. 1. The principal TV transmitters in the neighborhood of Fort 
Wayne, together with their direction, distance, and channel number. 

MILWAUKEE 
3- W111.1-TV 

187 MILES 

DETROIT 
2- WJBK -TV 
4- WWJ -TV 
7- WXYZ -TV 

CHICAGO 
4 - WBKB 
5 -WNBO 
T - WENR -TV 
9 - WGN -TV 

130 MILES 

140 MILES 

FORT 
WAYNE 

i33 MILES 

CINCINNATI 
4- WLW -TV 

TOLEDO 
13- WSPD -TV 

178 MILES 

CLEVELAND 
4 -WNBK 
5 - WEWS 

(1) signal -to -noise ratio; 
(2) sync stability; 
(3) sound system; 
(4) resolution; and 
(5) interference. 

Elements involved in obtaining the 
best performance are the antenna sys- 
tem, the booster or pre -amp, and the 
circuits in receivers. 

The antenna must have as high gain 
as practical and, in areas such as Ft. 
Wayne which has several stations that 
can be received on the same channel, 
must have a good front -to -back ratio. 
The antenna gain and the trans- 
former gain preceding the first tube 
are the only gains which give a direct 
improvement in signal -to -noise ratio. 

Commercial antennas on the mar- 
ket, even though they may have para- 
sitic elements and may be stacked 
affairs, are generally unsatisfactory 
for DX television. Antennas using 
parasitic elements are very critical, 
and in order to realize the maximum 
gain they must be cut not only to the 
particular channel desired, but also 
for the specific frequency. 

For example, an antenna which was 
used in Ft. Wayne, consisting of a 
folded dipole, one reflector, and two 
directors, was cut for Channel 4 video 
carrier frequency. However, the gain 
at the sound frequency was less than 
that of a simple folded dipole. A simi- 
lar antenna cut for 71.75 megacycles 
will give excellent sound; however, 
the gain at the video carrier frequen- 
cy is about the same as for a simple 
folded dipole. 

A relatively simple antenna which 
was developed and is being used quite 
extensively in Ft. Wayne consists of a 
folded dipole with the reflector cut 
for the video carrier frequency and 
the director cut for the sound fre- 
quency. This antenna has a gain of 5 
db. over a folded dipole at the video 
carrier frequency and a gain of 6.5 db. 
at the sound carrier frequency. The 
video front -back ratio is 19 db., and 
the sound front -back is 12.5 db. 

To examine the antenna problem in 
more detail, refer to Fig. 2. This 
shows the relative gain characteristics 
of a Channel 4, 3- element antenna and 
a Channel 5, 3- element antenna. Con- 
sider first the Channel 5 antenna. In 
order to make the measurements, a 
dipole was set up 30 feet above the 
ground. This antenna was fed by a 
Ferris generator, and the generator 
ouput was held constant. The receiv- 
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Ing antenna under test was also 30 
feet high and located approximately 
100 feet from the transmitting anten- 
na. A folded dipole, cut to the fre- 
quency of the antenna under test, was 
first used as a basis of comparison for 
the multi -element antenna. A 300 - 
ohm transmission line was used to 
feed from the antenna under test to a 
field- strength meter which properly 
terminated the line. Relative gain of 
the dipole at the various frequencies 
shown was taken. The gain of the di- 
pole as a reference point was consid- 
ered as 0 db. over the range of fre- 
quencies shown in Fig. 2. 

The Channel 5 antenna was calcu- 
lated for the video -carrier frequency 
of 77.25 mc. Fig. 2 shows 2 curves for 
this antenna. One curve (front) is 
for instances where the antenna is 
pointed directly toward the transmit- 
ting antenna. The second is with the 
antenna position rotated 180° (back). 
Referring again to Fig. 2, we can see 
that the antenna at the video -carrier 
frequency of Channel 5 will give a 
gain of 7.2 db. over the folded dipole 
cut to this frequency. We can also 
see that with the antenna in the re- 
verse position the antenna gain is 18.4 
db. below that of the folded dipole. In 
other words, the front -to -back ratio 
of the antenna is 25.6 db. In examin- 
ing the same antenna at the sound 
carrier frequency, we find a gain of 6 
db. over the folded dipole. The sound 
front -to -back ratio is, therefore, only 
7 db. 

It will also be noted that for all fre- 
quencies below 71.5 mc., the gain of 
this array in the forward position is 
less than that of a dipole tuned to 
77.25 mc. It can be noted that in the 
backward position, the only frequen- 
cies at which the gain of the antenna 
is equivalent to that of a 77.25 mc. 
dipole is between 63 mc. and 72 mc. 

As to the operation of this antenna 
on Channel 5, consider the following: 
The amount of tolerable interference 
at the sound frequency is greater than 
would be allowed at the picture car- 
rier frequency. In other words, where 
7 db. would not be acceptable at the 
video carrier frequency, in the case 
where we have 24 db. video front -to- 
back ratio, it would probably be suffi- 
cient to insure against garbled sound. 
In a noise -free television picture, 40 
db. attenuation between the desired 
and interfering signal levels is suffi- 
cient to insure against objectionable 
interference. In the fringe area where 
noise is usually present to the extent 
that it degrades the definition of the 
picture, 24 db. down is just about the 
tolerable limit of the interfering sig- 
nal. This assumes the interference to 
be the beat between video carriers, 
and this is the worst example. There- 
fore, this antenna would be able to 
choose between two stations in oppo- 
site directions, provided thy were of 
equal signal strength. Should the sig- 
nal strength of one be greater than 
the other, the one with the greater 
strength would give the only satisfac- 
tory picture. 

October, 1949 

+12 

+8 

+4 

o 

4 

-8 

-12 

-16 

CHANNEL 5 1 CHANNEL 4 I 

- _ 
66 /2" 77" 

8 - 
71" 

72 /2 i 90 1/4" 

- i6" 

FRONT 

25 "-.1 

BACK 

16' 25" 

'BACK FRONT 

/"..4% 
i 

FRONT 

BACK 

I 
i 

I ^, ' !!)/ 

I\ 
FOLDED DIPOLE 

BACK- 

FRONT 

e 

/ / 
. 

; t 

1 

t 

i 

1 

BACK 

FRONT -- -- - ......... ; 
1 

1 

t 
t 

" I 
/ 

BACK 

1 
1 

t 

7". 
I 

FRONT 

Ir 
CHANNEL 4 < 

1 

1 

t 
t 
1 

I 
/ 

I 
/ 

, 

LLL 

CHANNEL 5 - 

I 

I 

t 
l 

50 55 75 61 25 67 25 7175 
FREQUENCY IN MC. 

77 25 81 75 85 

Fig. 2. Dimensions of a folded dipole with director and reflector for both 
Channels 4 and 5. The graphs show the gain in both the forward and 
backward direction for these two antennas for Channels 2 through 5. 

As previously mentioned, there are 
twelve television stations within a ra- 
dius of 185 miles of Ft. Wayne. They 
are located in all directions from Ft. 
Wayne as shown by Fig. 1. Since sev- 
eral lay down equally good signals in 
that city, it would be necessary to 
have quite a large number of indi- 
vidual antennas unless a rotating an- 
tenna or group of antennas were 
available. 

The importance of the remotely con- 
trolled antenna was realized immedi- 
ately following the war. A rotating 
antenna was designed at Farnsworth 
during 1945. The antenna housing 
contained a 1 /100 H.P. 24 v. a.c. motor 
and a 40 to 1 gear reduction chain. 
Mounted above the motor was a limit- 
ing switch which kept the amount of 
rotation down to 365 °. 

This antenna was then put in pro- 
duction by another firm, but only 
small quantities were made in each 

production run. Consequently, the 
price of the antenna was high. 

The Alliance Manufacturing Com- 
pany has also realized the importance 
of the rotating type television anten- 
na, and is entering this field on a large 
scale, producing a rotating mechanism 
which embodies most of the features 
of the above antenna head and several 
additional ones. 

One of the most important factors 
is that they have provided for produc- 
tion of this device on a large scale 
and, consequently, the price per unit 
is quite reasonable. Another advan- 
tage of this mechanism is the in- 
creased torque available. The Alliance 
unit is so constructed that, although 
it is designed to support an antenna 
weighing up to 20 pounds, heavier an- 
tennas can be rotated with the addi- 
tion of a small auxiliary bearing. This 
bearing clamps to the antenna mast 
and removes much of the strain from 
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the motor bearings. A pilot bulb on 
the control box shows when the an- 
tenna has reached the end of the 365° 
excursion. 

The Booster 
In operating a receiver in the fringe 

area, a properly designed booster, or 
pre -amp, is a necessity. This has two 
important functions. The first is to 
increase over -all gain of the receiver. 
The second is to obtain as good sig- 
nal -to -noise ratio as possible. The 
noise referred to here is thermal - 
input noise, and not man -made inter- 
ference. 

Television receivers have noise lim- 
iting circuits in the sync -amplifier 
chain. Most receiver sync- circuits are 
so designed as to start limiting at a 
minimum signal of between 50 and 
500 microvolts input to the receiver 
antenna terminals. In the fringe area 
the signal is quite often less than this. 
Therefore, it is necessary that the 
pre -amp have sufficient gain to cause 
proper noise limiting of the sync 
pulses on signals of such low input 
that the thermal noise on the picture 
screen will render the picture un- 
usable. 

The problem of sufficient video gain 
to permit proper picture contrast is 
the same as the sync problem. How- 
ever, if the pre -amp has sufficient gain 
to permit saturation of the sync cir- 
cuits, it will be ample to provide suffi- 
cient video at the picture tube grid. 

The second problem is to provide a 
good signal -to -noise ratio. In a good 
television receiver, nearly all the 
noise is generated in the first tube. 

We have two sources of noise in the 
input circuit of a pre -amp. The first 
is that generated in the terminating 

resistor of the transmission line. This 
noise is fixed and is usually the noise 
generated in a 300 ohm resistor when 
the standard 300 ohm line is used. 
The second is the thermal noise de- 
veloped by the tube itself. The amount 
of this noise varies, depending on the 
tube used. It is obvious that we wish 
to keep this noise as low as possible. 

The noise out of the pre -amp for 
the untuned input will be the total 
input noise times the tube gain, and 
in the case of the tuned input will be 
the input noise for the tuned input, 
times the transformer gain times the 
tube gain. 

Table I shows a comparison of var- 
ious tubes used in pre -amps. There 
are several interesting facts set forth 
in this table. Referring to Columns 
C and D, a good triode will have less 
noise with an untuned input than will 
the pentodes with the tuned input. It 
is also of interest that a tuned input 
helps the signal -to -noise ratio very 
little for triode amplifiers, while a 
considerable advantage is realized by 
using a tuned input circuit ahead of 
the pentode amplifiers. Column E 
shows that the triode pre -amps also 
give greater gain than the pentodes. 

In the choice of a pre -amp, it is 
possible to select one where the sig- 
nal -to -noise ratio will be worse than 
if no pre -amp were used at all. For 
example, if a pre -amp were chosen 
which utilized a 6AK5 ahead of a re- 
ceiver using a 6J6 r.f. amplifier, it 
would take 23 microvolts signal at the 
antenna terminals to produce unity 
signal -to- noise. However, without the 
pre -amp it would take only 8 micro- 
volts to produce unity signal -to- noise. 

This does not mean that it is im- 
possible to use this type in conjunc- 

tion with the receiver and get im- 
proved performance. If the signal 
were too weak to hold sync or allow 
sufficient contrast with maximum con- 
trast setting of the receiver, the added 
gain of the pre -amp might allow suf- 
ficient contrast in the picture and 
sufficient sync stability to obtain a 
recognizable picture even though the 
noise was very bad. 

Another interesting example might 
be the case where a 6J4 with an un- 
tuned input is used to feed a receiver 
which uses a 6AU6 r.f. amplifier with 
an untuned input. Under these con- 
ditions, according to Column C, only 
6 microvolts should be required for 
unity signal -to- noise. However, an 
examination of Column F reveals that 
the noise out of the pre -amp would 
be 34 microvolts, which is very close 
to the input noise of the 6AU6, or 29 
microvolts. Adding these two figures 
in quadrature gives 45 microvolts. 

Referring this back to the input we 
find that for unity signal -to -noise we 
require not 6 microvolts but 45/5:7, 
or 7.9 microvolts. This merely shows 
that for this particular case all the 
noise is not being generated in the in- 
put of the pre -amp. If a tuned input 
were used ahead of the 6J4, the added 
gain would be sufficient to override 
the noise generated in the first tube 
of the receiver. Such a pre -amp, how- 
ever, is difficult to build, in that neu- 
tralization is required to prevent oscil- 
lation. 

Circuits 
Insofar as the circuits in the tele- 

vision receiver are concerned, there is 
not too much that can be done; how- 
ever, a few pointers might be of in- 

(Continued on page 148) 

Table 1. A comparison between various tubes used in preamplifiers. 

Tube 

A 

Req 

Reg = 3 /Gm 

(Triode) 

I 2.5 Rea._ D 

+Icz Gm+20/c2) 1p Gm) 

(Pentode) 

B 
Tube Noise 

C 
Input Noise 

Untuned Input 

D 
Input Noise 

Tuned Input 

E 
Tube Gain 

Plus 
Match Loss 

(Z) 

F 
Noise out ofiNoise 

Pre -Amp 
for 

Untuned 
Input 

(C X E) 

G 
out of 

Pre -Amp 
for 

Tuned 
Input 

(3D X E) 

E = 11 4KTR L. f 
(K = 1.37 X 10 -23 

Joule / °K) 

(T = 300 °K) 

Af = 4 mc. 

Ei = ÿ Ena2- I-E,,2 Ei= 1/ 3Enr2+Ent2 
3 

6J4 250 - 4.05 µv. 6.0 µv. 4.63 µv. 
1 
3'6 5.7 34.2 µv. 81.5 µv. = 

6J6 565 -- 6.1 µv. 7.54 µv. 4.87 µv. 
13 5 

3.5 26.4 µv. 51.2 µv. = 

6AG5 6610 --- 20.8 µv. 21.2 µv. 8.23 µv. 
13.5 

4.5 95.5 µv. 111 µv. = 

6AK5 7530 A 22.3 µv. 22.8 µv. 8.66 µv. 13'8 = 4.6 105 µv. 120 µv. 

6AU6 12,200 28.5 µv. 28.9 pv. 10.5 µv. 3 = 4.7 136 pv. 147 pv. 

Trans- 
mission 

Line 
300 - 4.43 µv. 
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By 
MAJOR H. A. ULYAT, W4J1'W 

By using the extended ends of a twin lead 
feeder, an antenna may be remotely tuned 
to its resonant frequency or any harmonic. 

WITH the development of plas- 
tic covered wire in the past 
few years, a number of hams 

have found the 75 -ohm twin conductor 
line makes a good antenna feeder and 
that it is plenty strong enough for the 
antenna itself. It has been found wa- 
terproof, weatherproof, and tough 
enough to stand up over long periods 
of use. Once started, it will separate 
easily when the ends are pulled apart. 
This wire should not be confused 
with certain rubber -covered varieties 
which have high losses when exposed 
to wet weather. 

The ideal set -up, therefore, would 
be to use one solid piece of this wire 
for the whole antenna system, with no 
joints to solder and tape and no un- 
insulated wires to get wet. Even the 
ends may be treated with waterproof- 
ing dope. 

If, in addition to this, the actual 
length of the antenna can be changed 
to secure maximum loading for any 
operating frequency within any one 
particular band, as well as the bands 
that lie within the odd harmonic of 
the fundamental, it stands to reason 
that we will need no antenna tuning 
unit. The feeders can be connected 
directly to the link in the final tank. 
The result is a minimum amount of 
loss and a maximum amount of radia -> 
tion. Loading can then be regulated 
by adjusting the link in the final tank 
circuit. 

The secret of this accomplishment 
lies in the mechanical set -up of the 
antenna itself. The system to be de- 
scribed avoids all cutting and splicing 
and all the other headaches connected 
with pruning and splicing a doublet 
six inches at a time, trying to find the 
right length to make it load properly. 
No test instruments are required, 
other than the plate current meter on 
the transmitter itself. Once the sys- 
tem is erected, you can tell your 
helpers to go on home; you are able 
to sit by your transmitter in the shack 
and make your antenna adjustments 
on the nose from your "easy chair." 

The following instructions give di- 
mensions for a 75- to 80 -meter doublet 
which will load satisfactorily on 20 
meters. A similar 40 -meter doublet, 
which would serve for 10- meters, 
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Fig. 1. The pulley system 
used at the center of the 
tunable antenna system. 

TUNE YOUR ANTENNA 

With a Stringy 
could be made by reducing the an- 
tenna length by one -half. 

A suitable mast or tree at each end 
will be needed to support the antenna. 
These should be at least 140 feet 
apart. Midway between them, we 
shall have to erect another pole to 
support the center, which need not, 
however, be as strong as the end sup- 
ports, as its job is mainly to support 
the center. There will not be much 
side pull on this mast if the weights 
on the ends are the same, and the 
pulleys turn easily. 

On the center mast, securely fasten 
two paraffin- soaked, hardwood pulleys 
as shown in the illustration. If pulleys 
made of better insulating material 
can be found of the right size, so much 
the better, but wooden spools 
easily be turned on a lathe 
grooved to the right depth. 
groove should taper slightly. 

can 
and 
The 

Fig. 2. The antenna supporting system. Coun 
terweights take up slack in the antenna ends 

When properly set up, these pulleys 
should touch each other and roll free- 
ly. It should be possible for the wire to 
work back and forth in them without 
jamming, and yet the separated wire 
sections should not have any appre- 
ciable space between them beneath 
the pulley. It might be advisable to 
have several similar sets of pulleys 
along the split section of the feeder 
to keep the two wires of the feeder 
close together at all points. A small 
piece of wire can be used to make the 
experiment before raising the mast. 
This precaution is very necessary. 

The length of the line to begin with 
will be about 70 feet, plus the distance 
from the pulleys on the center mast 
to the transmitter. If in doubt, use a 
little extra so no splicing will be 
needed. The wire is fed from the bot- 
tom, up through the opening made by 
the grooves in the pulleys on the cen- 
ter mast. It is then separated and 
pulled apart, with enough coming 
through so that the ends can be 
reached when the pole is erected. The 
center mast is then set up, using 
whatever guy wires or supports nec- 
essary. 

Now, fasten the ends of the antenna 
to strong, paraffin- soaked cords and 
run them through pulleys secured to 
the tops of the end masts. These cords 
are pulled at the same time until the 
antenna stretches out to about 110 
feet in length. Do not pull more than 
this for the present. 

When the ends are pulled, the 
feeder will come up through the pul- 

(Continued on page 138) 
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Mac's RADIO 

SERVICE SHOP 
It .101[N T. i'R1-E 

-NOW and then the lazy breeze 
t that put just the final touch of .. perfection to the beautiful Oc- 

tober Indian Summer afternoon 
wafted a slight odor of burning leaves 
into Mac's Radio Service Shop where 
the owner and his assistant, Barney, 
were busily at work at the bench. 
Suddenly t h e red -headed youth 
dropped his alignment screwdriver 
and pointed an accusing finger at the 
chassis on which Mac was working. 

"Oh, oh!" he said triumphantly. "I 
saw that! Here you have been lectur- 
ing me on making neat solder joints, 
and just look at what you are doing: 
You cut the lugs loose from that twist - 
prong electrolytic without unsoldering 
the wires, and now you are soldering 
them right onto the lugs of the new 
condenser. Do you call that a neat - 
looking solder job ?" 

"A foolish consistency is the hob- 
goblin of little minds," Mac resignedly 
quoted to himself as he turned the 
a.c. -d.c. chassis upside down and shook 
it vigorously to make sure no loose 
particles of solder remained inside to 
cause trouble. 

"Well, Junior," he said as he put the 
set aside, "I must admit that I am not 
practicing what I preached. I did tell 
you that you should make each solder 
job look as nearly like the factory 
solder joints as possible, and I must 
confess that those connections I just 
made are not things of beauty. 

"However, there are some extenuat- 
ing circumstances. In the first place, 
look at how cramped for room this 
chassis is. Parts are crowded and 
jammed into every square inch of 
space so that there just is no room left 
for maneuvering a soldering iron and 
the needle -nose pliers. Note, too, that 
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the condenser lugs are used as tie - 
points for much of the wiring of the 
set. Each lug has several wires go- 
ing to it, including two or three paper 
condenser leads. 

"Now if I took the time to remove 
each wire, I should have to spend 
many more minutes on this job; fur- 
thermore, unless the lugs could be 
made absolutely free of solder and 
perfectly straight, it is most likely that 
I should have broken the bakelite 
mounting socket in trying to remove 
the old condenser. On top of that, in 
wrestling around the leads of the 
paper condensers, I would be almost 
certain to break one loose from its 
foil; or one of the wires would break 
off too short and have to be replaced. 

"When I told you to make a 'good - 
looking' solder joint, my main concern 
was to see that you made a 'good' 
joint. I knew that if the solder flowed 
smoothly around the wires, and if 
there was no excess of solder or rosin 
to mask the actual connection, the 
chances would be excellent that the 
joint was electrically all right. See 
what I mean ?" 

"Yes; it is the same thing our biology 
teacher used to tell us. Nature causes 
men to go for pretty girls and girls to 
like handsome men because beauty 
and health usually go together. The 
beauty is not important in itself but 
for what accompanies it. Did you 
ever notice how healthy I am ?" Bar- 
ney asked as he thumped himself vig- 
orously on the chest and then sub- 
sided into a fit of coughing. 

"A fine physical specimen," Mac 
agreed dryly; "but to return to the 
subject, did you notice that I took 
care to loop one wire of each tie -point 
through both old and new lugs so as 

to make each joint mechanically solid 
before flowing the solder ? I made 
sure that every one of those joints 
was solid as a rock, even though they 
do have their aesthetic shortcomings. 

"The whole point is that the cus- 
tomer gets just as good a job with 
this method for less money than he 
would if I removed and replaced each 
wire separately. In addition to the 
extra time for which I should 
have had to charge him, he would 
quite likely have had to pay for one 
or two paper condensers ruined by 
tugging and twisting its leads; more- 
over, I have learned from long experi- 
ence that the less the wiring and parts 
of a set are disturbed the smaller is 
the likelihood that it will develop new 
troubles. Especially is this true in 
the case of an older set, like this one." 

"Yes, but I thought you wanted to 
make money. If you spend more time 
on a set and put in more parts, you 
make more money, don't you ?" 

"You make more on one set, but you 
lose out in the long run," Mac replied. 
"Do you remember what old Ben 
said ?" 

"Ben who ?" 
"Benjamin Franklin, who might be 

called the daddy of radio since he 
used a kite string for an antenna and 
his knuckle for a receiver in proving 
that lightning was electricity. He had 
as much horse -sense as any American 
in history, and he said, 'Honesty is the 
best policy.' Mull that over a bit. He 
was not advising that you be honest 
because it was the moral thing to do 
or because religion taught that you 
should. He simply meant that con- 
sistent, unvarying honesty is good 
business; and it is." 

"You mean that when you are work- 
ing on a set you ought always to be 
thinking of the customer's interests ?" 

"Exactly. You should always be 
trying to put the set into the best pos- 
sible condition in the least possible 
time." 

"Even when you are charging by 
the hour ? How are you going to make 
any money that way ?" 

"By turning out more sets in a day. 
Suppose, for example, you have a shop 
and turn out ten sets a day, while I 
turn out fifteen. Both of us charge 
the same hourly rate; so it might 
seem that I am getting the worst of it, 
inasmuch as I am doing more work 
for the same money you get; but just 
remember that the cost to my cus- 
tomers would be, on the average, only 
two- thirds as much as you charge 
them. Assuming that we do equally 
good work, which one of us do you 
think will be getting the most of the 
business ?" 

"Yeah, but how about it when times 
are tough and there aren't so many 
sets to service. Won't your cut -rate 
business backfire then ?" 

"There is nothing cut -rate about it. 
Remember we charge the same hourly 
rate. Individual charges are brought 
down by increased efficiency, just as 
they are in our mass -production fac- 

(Continued on page 168) 
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A SIGNAL _.si. y 

TIIACEILAt Minimum 

By DONALD G. WARD* 

fig. 1. All of these signal 
fiacosts. built by students, 
were constructed along same 
design as outlined in text.,; 

Complete details for an easy -to -build unit that 
can be used for r.f., i.f., and audio signal tracing. 

HEN our broadcast receiver 
service course was inaugu- 
rated about 18 months ago, it 

was decided that the only thing to do 
was to start right in with the use of 
the signal tracing methods of receiver 
testing. This method, of course, is 
gradually being adopted by the most 
up -to -date radio service technicians, 
owing to the amount of time it saves 
in analyzing receiver troubles. 

Having decided upon the course of 
training to be employed, the next step 
was to secure the necessary equip- 
ment. The most sensitive tracers are, 
of course, the tuned input tracers. 
Two difficulties with these tracers are, 
first, the necessity of tuning to the 
approximate frequency of the signal 
and, second, the cost of such tracers. 

On the other hand, the sensitivity 
of the untuned tracers was not suf- 
ficient for our purpose. We then went 
ahead and set up our own standards 
as to what we wanted in a signal 
tracer and followed through on the 
final design. 

The standards that were set up are 
as follows: 

1. It must be able to pick up signals 
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from an ordinary receiving antenna. 
2. It must respond to radio fre- 

quency, intermediate frequency, and 
audio frequency signals without any 
switching, tuning, or changing of 
probes. 

3. It should be so easy to build that 
it may be constructed by a student in 
the radio course when he has com- 
pleted only two weeks of theoretical 
instruction. 

4. It must be built at an absolute 
minimum of cost. 

The reasons for setting up these 
standards were as follows : 

1. The specified sensitivity was dic- 
tated by the normal requirements of 
a high -quality signal tracer. 

2. The unit must not have any tun- 
ing controls, as they would be very 
confusing to a man without much 
theoretical training. The reason for 
this was, of course, that it was nec- 
essary to have a tracer that a man 
could use all through his course of in- 
struction. 

The final two requirements were 

Chief Radio Instructor, General Trades 
School Division, Technical Crafts Corp.. Los 
Angeles, Calif. 

dictated by the belief that the instru- 
ment would perhaps be wanted by the 
students after they had completed 
their courses of instruction. 

Approximately ten different models 
of signal tracers were constructed by 
various members of our instruction 
staff before a final design was estab- 
lished. Since then, about 250 of these 
instruments have been built by vari- 
ous students with invariably fine re- 
sults. 

Tracer Circuit 
As will be noted from the sche- 

matic diagram (Fig. 2), the circuit is 
that of a high -gain, three -stage, re- 
sistance coupled, audio frequency 
amplifier having a loudspeaker in the 
output of the power amplifier stage. 

As a matter of fact, frequency re- 
sponse curves taken on several of 
these amplifiers have indicated that 
they are remarkably flat from 60 to 
15,000 cycles. Of course, the speaker 
that we use in this tracer will not re- 
spond to such frequency characteris- 
tics. 

This tracer was not designed with 
any view of producing a high -quality 
audio frequency amplifier. Sensitivity 
was the only feature in mind when 
this instrument was developed. 

One of the principal advantages one 
gains over and above the saving of 
money in constructing this instru- 
ment is that once you have built such 
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SI 

TI 

C5 

R 

V4 

117 V. 
AG. 

VI V2 V3 

Rl -Z megohm pot. 
R2, R5-2500 ohm, 1 w. res. 
Rs, R4, R7-500,000 ohm, 1/2 w. res. 
R3- 100,000 ohm, 1/2 w. res. 
Rs --250 ohm, 2 w. res. 

CHI 

Cl + 

T 
CB + 

j_T 

T 

SPEAKER 

CO, C3, C5-.01 pfd., 400 v. cond. 
Cz, C4, C7 -10 pfd., 25 v. elec. cond. 
C7, C8 -8 pfd., 450 v. elec. cond. 
CH1 -10 hy., 70 ma. filter choke T1- 250 -0 -250 v. @ 70 ma., 6.3 v. @ 2.5 

amp., 5 v. @ 2 amp. power trans. T2- Output trans. (Single 6V6 to v.c.) 
S3- S.p.s.t. toggle 3w. 
PL1 -6.3 v. pilot lamp 
Spkr.-5" PM speaker 
V7, V2 -675 tube 
V3 -6V6 the 
V4 -80 tube 

Fig. 2. Basically the signal tracer is a conventional 3 -stage audio amplifier. 

COAX. CABLE 
54 W. RESISTORS NEOPRENE 
BANANA PLUG- INSULATED TUBING\ 'SHIELD 

.004 
TO 

PROBE 
TIP 

t,seö 
(A) 

I mtg. TO CI 

(B) 

Fig. 3. Diagram of special test prod. 

an instrument, it can be repaired, 
should it fail at any time. 

A sufficiently large number of these 
instruments has been constructed, 
tested, and used so that the construc- 
tional difficulties are known complete- 
ly. The instruments have been used 
over a long enough period that the 
exact results to be obtained with 
these tracers are fully known. 

The photograph (Fig. 6) shows the 
panel layout. The speaker is behind 
the panel, the sound coming through 
the pattern of holes in the panel. 
Across the bottom of the panel, read- 
ing from left to right, are the pilot 
light, "On -Off" switch, volume con- 

Fig. 4. Under- chassis view of completed test unit. Note neatness of wiring. 

trol, tracer probe connection, and 
ground -lead connection. 

The photograph in Fig. 5 shows the 
completed chassis with all parts and 
tubes in place. The photograph in 
Fig. 4 shows the chassis as viewed 
from below, with the locations of the 
remainder of the parts in position and 
the complete wiring layout. 

It is to be highly recommended that 
the details of this layout be followed 
very closely as the unit is the result 
of a long series of tests and has been 
proven to give the best results. 

As will be noted from Fig. 4, a 
greater part of the wiring is laid in 
with rigid connections, and the wire 
is run in straight lines. This was done 
in order to avoid capacities between 
wiring which would tend to cause the 
amplifier to oscillate or squeal. This 
type of wiring is to be recommended, 
though it is not absolutely necessary, 
as signal tracers using this circuit 
have been constructed in the conven- 
tional manner, without any difficulty. 
That is, the wires have been run di- 
rectly across the shortest distance be- 
tween any two points. 

Naturally, the more attention that 
is paid to details in constructing this 
instrument, the greater will be the 
improvement in operation. All joints 
should be mechanically strong before 
being soldered. The better grade of 
rosin core solder should be employed 
throughout. No soldering flux of any 
kind except that in the core of the 
solder should be used. The soldering 
iron should be hot enough so that the 
solder will flow rapidly and burn out 
the rosin completely. A minimum 
amount of solder should be used on 
each joint. 

Probe Construction 
The sketch in Fig. 3 gives the de- 

tails of the construction of our detec- 
tor probe. Owing to the fact that this 
circuit is that of a fairly high -gain 
audio frequency amplifier, a consider- 
able amount of care must be used in 
shielding the probe and cable used 
with this tracer. The shielding must 
cover the crystal and resistors in the 
probe right up to the tracer probe 
point. The probe point is a banana 
jack, which is used so that a solid 
contact may be made to the various 
test points on the receiver. The 1N34 
crystal is connected with the positive 
end of the crystal connected to the 
test point. A 15,000 ohm, 1 watt re- 
sistor is connected in series with the 
crystal, so that if the probe touches a 
point carrying plate potential in the 
receiver under test, not enough cur- 
rent will be passed through the crys- 
tal to burn it out. 

The lead from the test probe con- 
nector to the volume control (through 
CO and from the center tap, that is, 
the variable arm of the volume con- 
trol, to the grid of the first audio fre- 
quency amplifier is also shielded with 
braided shielding. 

The probe lead is made of copalene 
cable, the smaller size, which is 
shielded. First the crystal, condenser, 
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and the resistors are connected to- 
gether and to the probe banana plug. 
Then a piece of neoprene tubing is 
slipped over the complete assembly 
and the insulated end of the banana 
plug. A piece of braiding is then 
pulled over the neoprene tubing and 
is made long enough so that the braid 
comes about i /s" below the metal part 
of the banana plug, and the lower end 
is soldered to the shielding of the cop - 
alene cable. A piece of insulating tub- 
ing is then slid over the copalene ca- 
ble. A piece of insulating tubing is 
then slid over the neoprene tubing of 
such a diameter as to fit snugly over 
the banana plug and neoprene tubing. 

Both the neoprene tubing and the 
outer covering were secured from war 
surplus stores and are obtainable in 
most localities. 

Testing 
Let us now assume that your signal 

tracer has been constructed, all parts 
mounted, and the wiring completed. 
Let me suggest right here that you 
once again recheck every wire to see 
that it goes to exactly the right con- 
nections and to no other, and that all 
of the points are connected as called 
for in the schematic wiring diagram. 
With this recheck completed, we are 
ready to proceed with our testing of 
the complete unit. 

As a first step let us check the fila- 
ments of our amplifying tubes. Re- 
move the rectifier tube from the socket 
in order that your amplifier tubes will 
have no plate voltage, and with the 
two 6J5's and the 6V6 tubes in posi- 
tion, plug the tracer power lead into 
a 120 volt, 60 cycle, a.c. circuit, and 
turn on the tracer at the "On -Off" 
switch. 

See that these three tubes light up 
properly. Assuming that they do, turn 
off the tracer and remove these tubes 
from their sockets, putting the recti- 
fier into its socket. Turn on the tracer 
and see that the rectifier filament 
lights up properly and that the plates 
of the rectifier do not turn red. 

If the plates of the rectifier glow 
red, turn the tracer off immediately, 
as this is an indication of a short cir- 
cuit on the rectifier output. Seek out 
this short circuit and clear up the 
trouble. 

If, on the other hand, the tube plates 
of the rectifier do not overheat, shut 
off the tracer and put the three am- 
plifier tubes back into the tracer. Turn 
on the tracer and adjust the tracer 
volume control to maximum gain. 
Touch the tracer probe with one 
finger; if it is operating properly, the 
loudspeaker should give off a very 
loud 60 cycle hum. 

Our next test is to try our tracer 
on an actual signal. To do this, sim- 
ply touch the probe to any receiving 
aerial, and connect the ground clip of 
the tracer to a ground connection. 
Turn on the tracer and set the vol- 
ume control of the tracer at about 
center position. Provided the tracer 
is in proper condition, all of the sig- 
nals from the local broadcasting sta- 
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Fig. 5. Above -chassis view shows relative placement of all major components. 

tions will be heard, with a volume 
commensurate with their power and 
their distance from the signal tracer. 
Naturally it will be a jumble of 
sounds, but they should all be per- 
fectly clear. 

Let us now consider that you have 
constructed one of these instruments 
exactly according to instructions and 
are ready to put it to use. In most of 
the articles that have been written 
concerning signal tracers, it has been 
noted that these signal tracers will 
detune the circuit to which they have 
been applied. This fault either is not 
present in this signal tracer, or else 
it is of a negligible character. It has 
been noted that when the signal 
tracer probe is touched to parts of the 
circuits of a receiver under test, the 

signal in the loudspeaker of the re- 
ceiver is lowered in volume, but that 
appears to be unimportant, as after 
all, the use of the signal tracer is to 
determine in which part of the circuit 
lies the trouble with the receiver. If 
we have a signal in the tracer it 
means that the receiver is in opera- 
tion between the antenna and that 
point to which the tracer is connected. 

This, of course, means that when 
the signal tracer is connected to any 
type of radio receiver, it will be suf- 
ficiently sensitive to detect the pres- 
ence of signals at the antenna post of 
the receiver, or at the loop terminals 
if the receiver has a loop for signal 
pickup, instead of an antenna. 

One precaution to be observed in 
(Continued on page 145) 

Fig. 6. Controls along the bottom edge are (left to right) pilot lamp, "On-Off" 
switch, volume control, tracer probe connection, and ground lead terminal. 
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A Wide Range 
QUALIZING 

AMPLIFIER 
By HARRY R. HYDER 

A U- shaped piece of 
aluminum is used 
as a chassis for this 
home -built equalizer. 

A phono equalizer for crystal or magnetic 
pickups, that provides both bass and treble boost. 

NYONE who has spent much 
time listening to phonograph 
records inevitably comes to the 

conclusion that modern recording and 
reproducing technique is not all that 
it should be. As far as recording goes, 
that is in the hands of the record 
manufacturers, and they are ham- 
pered by limitations in their record- 
ing equipment and record materials. 
So we, the listeners, are unable to ap- 
proach the problem from that end, 
although we may rest assured that 
record manufacturers will continually 
improve their products as advances 
are made in that field. 

But how about our end, the listen- 
ing end? Is our reproducing equip- 
ment as good as it could be ? Sound 
will be reproduced naturally when it 
contains only the original frequency 
components- in their original propor- 
tions and when it is reproduced at the 
same amplitude level as originally 
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transmitted. The first part of this 
statement means that our amplifier 
must have wide frequency range and 
low amplitude and intermodulation 
distortion. Most well- designed ampli- 
fiers satisfy these requirements. The 
second part of the statement is much 
more difficult to satisfy, as it is ob- 
viously impractical to reproduce in 
the home at the same level as in a 
symphony hall. Since decreases in 
level attenuate bass and treble fre- 
quencies more than middle frequen- 
cies, some compensation is obviously 
necessary. 

Also, in recording, it is necessary to 
use volume range compression in 
order to keep soft passages from fall- 
ing below the noise level of the record 
and loud passages from overloading 
the recording equipment. Various 
types of "volume expanders" have 
been devised to compensate for this 
at the listening end; but none can ex- 

pand at exactly the same rate at 
which the compression took place, and 
most introduce considerable amplitude 
distortion; so all in all, they have not 
attained widespread use, and anyone 
interested in high -quality reproduc- 
tion is advised to stay away from 
them. The amount of compression 
used on commercial discs does not 
seem too objectionable. 

Now, assuming that our amplifier 
is "flat" and relatively distortionless 
over the audio range of 50 to 10,000 
c.p.s., there are three things we must 
take into consideration for good re- 
production: the record, the pickup, 
and the loudspeaker. We will discuss 
each of these in order. 

There are two systems of disc re- 
cording, vertical and lateral. Since 
all commercial records are of the lat- 
ter type, we will deal only with this 
system. By lateral is meant that the 
cutting stylus moves from side to side 
in accordance with the impressed 
sound wave, rather than up and down. 
Within this system, there are two 
methods of cutting; the "constant am- 
plitude," and the "constant velocity." 

In the "constant amplitude" meth- 
od, the stylus moves a constant dis- 
tance each side of center as the fre- 
quency varies, for a constant input 
level to the cutting head. The groove 
of a "constant amplitude" cut record 
of constant input level and varying 
frequency would look something like 
Fig. 1 (center). 

In the "constant velocity" method, 
the cutting stylus moves with a con- 
stant lineal velocity as the frequency 
varies, for a constant input level to 
the cutting head. This means that as 
the frequency decreases, the stylus 
has to increase the width of its swings 
in order to maintain its velocity. In 
the constant amplitude system, the 
stylus is obviously moving with a 
greater lineal velocity at high fre- 
quencies than at the low frequencies, 
since it has to travel a fixed distance 
from center. 

Now, recording experts disagree as 
to which of the two methods is the 
better. The constant amplitude sys- 
tem has the disadvantage that at the 
higher frequencies, the velocity is so 
great that the playback needle will 
not track. Also, record materials in 
common use cannot be cut accurately 
at high velocities. The constant veloc- 
ity system has the disadvantage that 
at low frequencies, the amplitude of 
the swings of the stylus may be so 
great as to cut over into adjacent 
grooves. So the record companies 
have compromised, using constant am- 
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plitude at low frequencies where its 
advantages are greatest, and constant 
velocity at high frequencies where its 
advantages are greatest. 

The point where constant amplitude 
cutting changes to constant velocity 
is variously known as the "crossover 
frequency" and "transition frequen- 
cy." Usually, it is in the vicinity of 
500 c.p.s. This affects reproduction in 
the following manner : Constant veloc- 
ity is a characteristic of magnetic cut- 
ters and pickups, and constant am- 
plitude is a characteristic of crystal 
cutters and pickups. If a, record were 
cut constant amplitude with a crystal 
cutter and reproduced by a crystal 
pickup, the output would be substan- 
tially equal at all frequencies. This is 
likewise true in the case of a record 
constant velocity cut with a magnetic 
cutter and reproduced by a magnetic 
pickup. 

On commercial records, however, 
where both methods of cutting are 
employed, neither a crystal nor a 
magnetic pickup will give "flat" out- 
put. The crystal pickup, being am- 
plitude- sensitive, will lose output 
above the crossover frequency, and 
the magnetic pickup, being velocity - 
sensitive, will lose output below the 
crossover frequency. This loss will be 
approximately 6 db. per octave above 
the crossover frequency for the crys- 
tal pickup, and 6 db. per octave be- 
low the crossover frequency for the 
magnetic pickup. All this, of course, 
assumes perfect, "flat" cutters and 
pickups. Actually, resonances and 
other effects sometimes compensate in 
part for the differences, and some- 
times do not. Clearly, something has 
to be done about this. 

Leaving the input side of the ampli- 
fier, we will bypass the amplifier 
proper and go to the final bottleneck, 
the loudspeaker. It is practically im- 
possible to predict performance of 
any particular loudspeaker. Many 
factors enter' into the situation, among 
them being the baffle and the charac- 
teristics of the room in which the set 
is played. Some facts bear stating. 
The efficiency of a loudspeaker drops 
rapidly below its natural resonant fre- 
quency. The resonant frequency of a 
5" speaker is about 180 c.p.s.; a 6" 
speaker, 140 c.p.s.; an 8" speaker, 100 
c.p.s.; a 10" speaker, 75 c.p.s. and a 12" 
speaker, 50 c.p.s. This means a speaker 
at least 12" in size must be used to 
get good reproduction down to 50 
c.p.s. The speaker, of course, must 
have an adequate baffle to keep the 
backward radiation of the speaker 
from cancelling the forward radi- 
ation. 

In record amplifiers, extreme high - 
frequency response is not too im- 
portant, since on an ordinary shellac 
pressing, the higher frequencies, 
above about 5000 c.p.s., are not re- 
corded. The new plastic records ex- 
tend the upper frequency limit to 
about 10,000 c.p.s. The only way to 
get response up to this point is by 
the use of an auxiliary high- frequen- 
cy speaker, known as a "tweeter." But 
until plastic records become more 
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plentiful, this is not necessary. Re- 
member that we are dealing solely 
with the reproduction of commercial 
records. A dual speaker is definitely 
worthwhile for the reproduction of 
high -fidelity and FM broadcasts, 
where frequencies up to 15,000 c.p.s. 
are sometimes transmitted. 

After reading all of the foregoing, 
one might get the idea that it is prac- 
tically impossible to get accurate re- 
production outside of a laboratory. As 
a matter of fact, accurate reproduc- 
tion has not been achieved even in a 
laboratory. But quite good reproduc- 
tion can be attained by intelligent 
compensation. Since we are largely 
ignorant of the exact characteristics 
of the equipment we use, there is only 
one approach which gives any prom- 
ise of results. That is to provide our 
amplifier with a great variety of bass 
and treble compensations and to se- 
lect that combination which pleases 
our ears, and our ears are ultimately 
the final judges. 

To see what could be done along 
these lines, a unit was constructed to 
be used ahead of an already existing 
amplifier (actually the "phono" por- 
tion of a console radio having a 12" 
speaker). Ordinary "tone control" cir- 
cuits were avoided, since they all get 
their effects by merely reducing the 
high- frequency response of the ampli- 
fier. This tends to make the set sound 
"dead" when the tone control is 
switched in. What was desired was a 
circuit that would leave the middle 
frequencies unaffected in level as the 
bass and treble compensation controls 
were varied. The boost is achieved by 
cascaded RC combinations. The bass 
boost is variable in four steps, giving 
0, 2, 4 and 6 db. boost per octave re- 
spectively. This is adequate. More 
than this cannot be used, as hum and 
turntable rumble, being low frequency 
effects, are boosted along with the 
bass, an unfortunate but unavoidable 
situation. All of the boost takes place 
below 500 c.p.s., and the control is 
completely independent of the treble 
control. The treble boost is continu- 
ously variable and is achieved by in- 
serting an RC network in the input 
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Fig. 1. Frequency response curves showing 
relative comparison of constant velocity 
and constant amplitude cut records. The 
crossover frequency is around 500 c.p.s. 

which gives 6 db. boost per octave 
above 500 c.p.s., and then losing vari- 
ous portions of it across a variable 
RC low -pass filter in the output. 

That idea worked very satisfac- 
torily. Advancing the treble control 
to maximum gives a rather abrupt 
cut -off at about 5000 c.p.s. On worn 
records, where the scratch has be- 
come objectionable, this has proved a 
great help, since most of the scratch 
occurs above 5000 c.p.s. Contrary to 
popular belief, scratch does not take 
place at a particular frequency and 
cannot be filtered out by a resonant 
circuit. Rather, s c r at c h increases 
with frequency. Brilliancy is bound 
to suffer with any limiting of high - 
frequency response, but this circuit 
keeps such a loss to a minimum. All 
this equalization results in a severe 
loss of gain, so a pentode voltage am- 
plifier was included to make up for 
this. The gain of the unit itself is 

(Continued on page 114) 

Fig. 2. Equalizer schematic. Gain at middle frequency is 1, at extreme ends, 100. 
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TO CHASSIS 

RI2 R14 RI6 R19 

RII 

ADAPTOR FOR 
6F6, 6V6,6L6, 656. 
(BOTTOM VIEW. SEE 
TEAT) 

R,- 750,000 ohm, 1/2 w. res. 
R2, R2, R13, R,5, Rli- 470,000 ohm, 1/2 w. res. 
R4 -1500 ohm, 1/2 w. res. R R12-1 megohm, 1/2 w. res. 
Ra, R,, R, R,o- 47,000 ohm, 1/2 w. res. 
R7, R,5, R,a, RIe- 270,000 ohm, 1/2 w. res. 
R11- 500,000 ohm pot. (Treble control) 
RIO -(See text) 

s 

CIO 

TO 
PHONO 
JACK 

C, -750 Auld. mica cond. 
C,-20 Afd., 25 y. elec. cond. 
C,-.05 pfd., 400 y. cond. 
C4 -8 ufd., 450 r. elec. cond. 
Cs, CO, C7, Ce, Co, CIO -.002 Afd., mica cond. 1,- Chassis connector 
Si-S.p., 4 pos. short circuiting type rotary sw. 

(Bass control) (See text) 
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IA LOW -COST 

11AM RECEIVER 
By NEWTON G. NOELL, wow 

The use of plug -in coils, combined 
with a regenerative 1600 he. i.f., allows 

good ham band performance 
to be obtained at a minimum of cost. 

stage without having trouble with 
strong undesired signals adjacent to 
the weaker desired one. Under these 
circumstances, the stronger signal 
would reduce the gain, and hence the 
selectivity, thus making it impossible 
to pull the weaker one out of the 
heap. With only the second stage 
controlled by a.v.c., the effect is not 
great enough to warrant including it. 

A 6SL7GT high -gain, twin triode is 
used for the first audio stage and beat 
frequency oscillator. A short length 
of insulated wire (CO2) soldered to the 
grid of the b.f.o. and wrapped around 
the diode detector plate pin serves to 
couple in the b.f.o. The audio output 
stage is a conventional single ended 
6V6. 

An 0C3 /VR105 voltage regulator 
tube is included in the power supply, 
and the regulated voltage is applied to 

(Left) Front view of the finished job, showing how 
it can be dressed up to present a finished appear- 
ance. Controls are, left to right, b.f.o. switch, 

selectivity, Rs: sensitivity, Rio: b.f.o. pitch, 
C,o; audio volume, Rs; phone jack, J,; and stand- 
by switch, S2. (Below) Top view of the chassis, 
showing parts placement. The r.f. section is in the 
lower left corner, with the oscillator tube and 
coil next to the panel. The i.f. stages are above 
the r.f. section, with the 6SL7 between the last i.f. 
transformer and the b.f.o. coil. The tubes to 
the right of the 6SL7 are the 6V6 and VR 105. 

WITH the cost of living as high 
as it is today, the "ham budg- 
et" of the average amateur 

is very definitely limited. This, com- 
bined with the increased prices on 
lower -cost amateur receivers, makes 
it a good idea to design and build 
your own receiver when going after 
that ham ticket. 

While the receiver to be described 
here is not the simplest design capa- 
ble of satisfactory use, it is straight- 
forward and should not present any 
great difficulties in construction. Fea- 
tures and cost have been held to the 
minimum possible consistent with sat- 
isfactory operation and high perform- 
ance. 

The receiver has ganged tuning, us- 
ing the system outlined in the au- 
thor's article, "A New Approach to 
Gang Tuning" (June, 1948, issue of 
RADIO NEWS, page 48), and has sepa- 
rate mixer and local oscillator tubes. 
By using this system, a full 180° of 
bandspread is obtained on all amateur 
bands, and the National vernier dial 
adds still further to the ease of sepa- 
rating stations in our present -day 
overcrowded bands. Because of its 
low noise and high gain, a 6Á.C7 was 
chosen for the mixer, and a 6C5 is 
used in the oscillator stage. 

The i.f. stages operate at 1600 kc., 
the high frequency being chosen to re- 
duce image response without the ne- 
cessity of tuned r.f. stages ahead of 
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the mixer. Since the bandwidth of a 
two -stage i.f. amplifier at 1600 kc. 
is approximately 12 kc. at two times 
down, the first stage is made regen- 
erative to increase the selectivity. A 
6SG7 is used in this stage, and the 
regeneration is accomplished by sol- 
dering a short length of stiff wire 
(C) to the plate pin and bringing it 
close to the grid. This stage has its 
own gain control, the regeneration 
and hence the selectivity being varied 
by it. The second i.f. stage is con- 
ventional, using the pentode section 
of a 6SF7. 

For the detector, the diode section 
of the 6SF7 is used, and a.v.c. has 
purposely been omitted, since it could 
not be applied to the regenerative 

both oscillator plates and the screens 
of the mixer and second i.f. stages. 
The screen of the 6SG7 in the first 
i.f. is fed through a series dropping 
resistor to extend the cut -off charac- 
teristic of this semi -variable mu tube. 
This is important if a stable receiver 
with positive acting gain and selec- 
tivity controls is to be obtained., The 
double pi section filter, using a ten 
hy. choke and the speaker field, re- 
duces the ripple to a negligible value. 

Built on a 10 "x17 "x3" aluminum 
chassis, the receiver is housed in a 
9 "x12 "x18" crackle finished cabinet, 
the back panel of this cabinet being 
removed for better ventilation. There 
is ample room on the chassis for the 
addition of one of the small crystal 
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V6 

RFCI 

ss i 

R, -6000 ohm, 1/2 w. res. 
R,, 1(0 R,5 -500 ohm, 1/2 w. res. 
R3 -2500 ohm, 1/2 W. res. 
R., -150 ohm, 1/2 w. res. 
R,., R,0- 10,000 ohm, wirewound pot. 
R6- 150,000 ohm, 2 w. res. R,- 40,000 ohm, 1/2 w. res. 
R-100 ohm, 1/2 w. res. R- 50,000 ohm, 2 w. res. 
R,,- -- 250,000 ohm, 1/2 w. res. 
R,2- 50,000 ohm, 1/2 w. res. 
R0,- 500,000 ohm pot. 
R,,, -1000 ohm, 1/2 w. res. 
R,7, R20- 20,000 ohm, 1/2 w. res. R,,- 200,000 ohm, 1/2 w. res. 
R,0- 100,000 ohm, 1/2 w. res. 
R2, -3500 to 5000 ohm, 10 w. wirewound res. 

2 23 V4 V5 VS 

C25 

RIO C13 

c12 

_ 

CHI Cf2 

C2 

Vr 
VR 105 

o 
(as necessary to give stable VR tube opera- 

tion) 
R.,6-250 ohm, 10 w. wirewound res. 
C, C,, C,,, C2, -See coil table 
C3, C,2 -15 µµEd. midget var. cond. (See text) 
C4, C,, C,,, C13 -.01 µEd. @ 600 v. cond. 
C2, C,, C7, C, -.05 ad. @ 600 v. cond. 
C, -.001 µf d. @ 600 v. cond. 
C,, -200 µµíd. mica cond. 
C,4, C,8-25 pfd. @ 25 v. elec. cond. 
Cis, C,,, C24 -.001 Aid. mica cond. 
C, -15 µµíd. var. cond. (National UM -15) 
C,7, C,3 -250 Auld. mica cond. 
C22 -.1 µf d. @ 400 v. cond. 
C06, C2R, C,,r -8 µf d. @ 500 y. elec. cond. 
C,,-,- Regeneration feedback (See text) 
C22- B.f.o. injection (See text) 
C22-1/2" insulated wire twisted around grid 

lead 
T,, T_ T3 -1600 kc. fixed tuned i.f. coil 

Vs 
6V6 ] 

22 

5I 

ir* 
R23 

G 

T4- B.f.o. trans., 1600 kc. fixed tuned T6- 350 -0 -350 y. @ 90 ma., 5 v. @ 2 amp., 
6.3 v. @ 4 amp. power trans. T,- Output trans., 7000 ohm to v.c. 

L,, L,, L3, L4 -See coil table 
CH, -10 hy. 90 ma. filter choke 
CH, -450 ohm speaker field 
RFC, -2.5 mhy. r.f. choke 
J ,- Closed circuit jack 

sw. 
sw. on vol. control R,s S,- S.p.s.t. toggle sw. 

V, -6ÁC7 tube 
V, -6SG7 tube 
V3 -6SF7 tube 

4 -65L7 tube 
V5-6C5 tube 
V6-80 tube 

7 -VR105 tube 
V2-6V6 tube 

Complete schematic diagram of the home -built, ham receiver. Plug -in coils are used to cover 80 -, 40 -, 20 -, and 10 -meter bands. 

Bottom view showing parts layout and wiring. All r.f. leads should be kept as 
short as possible and bypass condensers placed adjacent to points bypassed. 

frequency standards that are now on 
the market. 

If possible, a split -stator tuning 
condenser should be used for the sake 
of mechanical stability. If this is not 
available, use single bearing midgets 
with long bearings and gang them 
with a rigid shaft coupling. All sig- 
nal carrying leads in the r.f. and os- 
cillator sections are of No. 14 wire 
for further rigidity. 

When the receiver was first de- 
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signed, some difficulty was experienced 
with images even on eighty meters, 
and broadcast stations on the i.f. fre- 
quency would feed right on through. 
This indicated too close coupling be- 
tween primary and secondary of the 
r.f. coils. Increasing the spacing be- 
tween the windings completely elimi- 
nated the undesired signals, so it is 
recommended that the physical di- 
mensions of the coils be followed ex- 
actly as given in the table shown on 

following page. Details on both r.f. 
and oscillator coils are given. 

All coils are wound on Millen No. 
74001 slug -tuned forms, using No. 30 
enameled wire. Low -drift tubular ce- 
ramic condensers are used for pad- 
ding the tuned circuits, with silver ce- 
ramic trimmers shunted across them 
for alignment purposes. One -half inch 
is cut off the polystyrene tube of each 
form, and an access hole is drilled in 
the shield to allow mounting these 
condensers inside the shields. Pins 
1 and 2 on all coils should be grounded 
for added stability. These pins con- 
nect to the shield can and tuning slug 
respectively. 

The placement of the major parts as 
shown in the photos should be fol- 
lowed rather closely. Provided the 
tube sockets are properly oriented, 
this arrangement will give short sig- 
nal leads and good electrical separa- 
tion without shielding. Gain and se- 
lectivity controls are mounted on 
brackets adjacent to the stages they 
control, and extension shafts are 
brought out to the panel. 

Alignment of the i.f. stages should 
be done first with the regeneration 
feedback coupling out of the circuit 
entirely. When the stages are aligned 
and perking without any stray feed- 
back, this wire may be soldered in 
and the stages repeaked with the se- 
lectivity control set so that the 6SG7 
is on the verge of oscillation. The po- 
sition of the feedback wire, C,1, rela- 
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BAND 
R.F. SECTION OSCILLATOR SECTION 

L, L, L, L{ 

80 
METER 

5 t. #30 en. close- 
wound %" from cold 
end of Ls 

80 t. #30 en. spaced to 
1" 

C -3 -30 µµíd. trimmer 
C, -Omit 

40 t. #30 en. spaced to 
%" 

C2s-3 -30 µµfdtrimmer C -25 µµfd. silver 
mica or tubular ce- 
ramic 

7 t. #30 en. close - 
wound on top of 
cold end of L, 

40 
METER 

5 t . # 3 0 e n. c 1 o s e 
wound %" from cold 
end of Ls 

20 t. #30 en. spaced to 
4" 

C, -50 µµfd. trimmer 
C, -100 ',old. silver 

mica or tubular ce- 
ramic 

15 t. #30 en. spaced 
to %" 

C,o-50 µµfd. trimmer C -150 uµfd. silver 
mica or tubuler ce- 
ramie 

5 t. #30 en. close - 
wound X" from 
cold end of L, 

20 
METER 

3 t. #30 en. close- 
wound X" from cold 
end of L, 

8 t. #30 en. spaced to 
4" 

C1-80 pµfd. trimmer 
C, -150 µµfd. silver 

mica or tubular ce- 
ramic 

7 t. #30 en. spaced to 
%" 

C,o-50 µµfd. trimmer C -200 µµfd. silver 
mica or tubular ce- 
ramie 

4 t. #30 en. close - 
wound X" from 
cold end of L, 

10 
METER 

3 t. #22 en. close- 
wound %" from cold 
end of L, 

3% t. #22 en. spaced 
to %" 

C, -80 µµfd. trimmer 
C,-25 µµfd. silver 

mica or tubular ce- 
ramic ' 

3% t. #22 en. spaced 
to %" 

C,0-80 µµfd. trimmer 
C, -25 µµfd. silver 

mica or tubular ce- 
ramie 

2 t. #22 en. close - 
wound on top of 
cold end of L, 

All coils wound in same direction on Millen #74001 coil forms, with %" cut off top end of form and a 
%" hole drilled in center of the top of the shield for mounting and to provide access to trimmers. 

3/8 " ACCESS 
HOLE FOR 
TRIMMER 

r --' CUT OFF FORM TO 
t' -ALLOW MOUNTING 

TRIMMER 

SHIELD SPACE FOR FRI- 
CAN MARY WINDING. 

SPACE FOR SECOND- 
ARY WINDING. 

O 

4 

8 

ó -12 

16 

-20 

-24 
-8 -6 -4 - I FR 

FREQUENCY IN KC. 

Oscillator and r.f. coil data. Diagram 
shows modifications made on Millen forms. 

tive to the grid of the tube, should be 
adjusted so that this point of maxi- 
mum selectivity occurs with the con- 
trol about three -fourths of the way 
clockwise. The b.f.o. tuning condenser 
may then be meshed half way and 
the b.f.o. coil aligned with its slug. 

Tracking the r.f. and oscillator coils 
is not exactly a straightforward pro- 
cedure, but it shouldn't present any 

Selectivity curve -a bandwidth of 3 kc. is obtained at 6 db. down. 

IN 11 
11 III 

IN' III 
RELATIVE OUTPUT VS. FREQUENCY 

SELECTIVITY AT MAXIMUM 
GAIN AT MINIMUM 

VOLUME AT MAXIMUM 
D8. METER ACROSS VOICE COIL 

+2 +4 

great difficulties. The station v.f.o., 
or a very accurately calibrated signal 
generator, should be used. If the 
v.f.o. is used, the beat oscillator should 
be turned on; the tuning can then be 
done by ear, or with an output meter. 
The use of an output meter is recom- 
mended because of the lack of sensi- 
tivity of the human ear. 

The oscillator is first adjusted to 
cover the desired range by setting the 
signal generator on the lower end 
limit of the band being tracked in. The 
oscillator coil slug is adjusted until 
the signal is heard with the dial set 
at about 95 on the linear scale. The 
signal generator is then set on the 
upper end limit of the band, and the 
receiver tuned upward until the sig- 
nal is again heard. If this occurs at 
5 on the linear dial scale, all is well. 
If it doesn't, adjust the oscillator trim- 
mer to bring it in. Both ends of the 
band should then be rechecked sev- 
eral times, as there is a noticeable in- 
teraction. 

To be sure that you haven't aligned 
the oscillator with an image or a har- 
monic of the signal generator, it is a 
good idea to keep the signal generator 
output as low as possible. It is also 
suggested that you follow the signal 
with the receiver as the signal gener- 
ator is tuned from one end of the 
band to the other at least once during 
the procedure. 

After the range of the oscillator has 
been set as described, the r.f. coil is 
aligned by adjusting its slug at the 
low end, and its trimmer at the high 
end of the band, repeating several 
times as before, until correct tracking 
is obtained. A little patience spent in 
following this alignment procedure 
word for word will really pay off in 
the final results. After the tracking is 
completed, the slug adjusting screws 
should be sealed with a little Duco 
cement. 

At W5OPW, the receiver is operated 
with the selectivity control set at 
maximum (without the i.f. oscillating, 
of course) and gain adjusted with 
the sensitivity and volume controls. 
After we had discovered that the side - 
bands could be chopped off a phone 
signal, it was decided to run a selec- 
tivity curve on the receiver. The 
curve shows a bandwidth of about 
three kc. at 6 db. down, ample se- 
lectivity for most receiving conditions. 
The lack of symmetry in the curve 
is characteristic when regeneration is 
used to improve selectivity, and gives 
a decided single -signal effect. 

The total cost of the receiver, if all 
parts are bought new, is just under 
$60, and we have yet to see a commer- 
cially -built job at half again this 
price which will measure up to it in 
selectivity, sensitivity, or stability. 

The performance of this receiver is 
equivalent to most of the better com- 
mercial jobs on all but the ten meter 
band. This falling off in perform- 
ance is probably due to the lead 
lengths in the front end. If peak per- 
formance is desired on the 10 -meter 
band it might be well to use a con- 
verter. 30 
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Self- Supporting 
Towers for TV 

ANTENNA ARRAYS 
By LYMAN E. GICEENLEE 

In many locations fringe -area TV reception is improved by 

increasing antenna height. A well -constructed tower, using 
thinwall conduit, can be built at a reasonable cost. 

\O GET any satisfactory televi- 
sion reception in marginal areas 

- - where the nearest TV transmit- 
ter is beyond the range of primary 
coverage (usually about 25 miles), an 
antenna array must be installed so 
that it rises above all immediately 
surrounding objects. To raise an an- 
tenna up above trees and other houses 
in the immediate vicinity is often quite 
a problem, particularly in view of the 
fact that repairs may be necessary 
from time to time. The ideal solution 
is a climbable tower, or one that is 
hinged at the base so it can be tipped 
over for necessary repairs. Weight and 
ease of handling are important factors, 
because it certainly is not always con- 
venient to call on the neighbors for 

Fig. 2. Construction details of a 20 -foot 
tower, using 1/2" thinwall conduit. All 
joints are brazed solidly with brass. 

II/2" PIPE 3"LONG 

ÿ 6"S0. PLATE 
(MAKE 2) 

October, 1949 

help in repairing or installing the an- 
tenna, and the complete assembly 
should be light enough for handling by 
not more than two people. 

To build a tower on the job will 
usually be more satisfactory than to 
buy one partly assembled. Because of 
shipping difficulties, it is impossible to 
assemble a large tower at the factory, 
and the work of putting together a kit 
of parts is about equal to the amount 
of labor involved in making the towers 
shown in these pictures. With the 
pieces all welded together in one solid 
unit, the finished tower is much 
stronger than if it were partly welded 
and partly bolted together. 

Two towers are illustrated : One is 
a ten -foot section (Fig. 1.), and the 
other is twenty feet high (Fig. 2.). The 
ten -foot section will raise the average 
array about twenty feet above the 
roof, and the twenty -foot section can 
easily be extended with a piece of tub- 
ing to a total height of thirty feet. Ma- 
terial used in construction is half -inch 
thinwall conduit, which is readily ob- 
tainable everywhere at low cost. One 
man can carry the completed ten -foot 
section and the antenna array up on to 
the roof by himself, and two men will 
easily be able to handle the twenty - 
foot section. By loosening two bolts, 
either the ten- or the twenty -foot sec- 
tion may be tipped over for service 
and easily raised back in place by two 
men. The finished tower is climbable, 
however, and it is possible for two 
men to climb the twenty -foot section 
and work on it at the same time. 

Dimensions of the various parts of 
the tower are shown in the drawing. 
These should be cut from half -inch 
thinwall tubing, with the braces made 
a little long and the ends ground to 
fit. Corner pieces are ten -foot lengths 
of thinwall tubing. Flatten one end 
of each corner piece, and drill a %" 
hole for the angle iron support. Cut 
four feet from 114" angle iron, and 
drill three holes in each one as is 
shown in the sketch. Then, cut a 6" 

Fig. 1. This 10 -foot tower supports 
a Workshop television antenna array. 

square plate for the top of the tower, 
and drill four holes to take the half - 
inch tubing and a large center hole for 
the section of 11/2" pipe that forms an 
upper bearing for the antenna mast. 
Make a cup for the lower end of the 
antenna mast, or a motor mount if the 
antenna is to be rotated by power; 
otherwise it can be turned by hand. 
Large cotter pins may be used to hold 
the mast in place. 

All joints should be carefully brazed, 
and care should be taken to avoid 
burning the thin tubing. To assemble 
the pieces, select a smooth concrete 
floor, walk, or driveway, and start 
with one side holding the parts in place 
while you make small tack welds. 
Tack all of the parts together so that 
they may be cut loose if a mistake is 
made, then true up the entire assem- 
bly. Use a hammer and large pipe 
wrench to bend the parts wherever 
necessary, so that you will have a 
straight, true tower that will look 
right when it is assembled. 

After the parts are tacked together, 
(Continued on page 139) 
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Conventional type deflection 
yoke used on all electro- 
magnetic deflection tubes. 
It is mounted on the neck of 
the tube near the bulb end. 

A horizontal width 
control shown as 
part L. in Fig. 7. 

By MILTON S. HIVER 

Part 19. Horizontal sweep systems for 
electromagnetic deflection tubes -their operation 
and how they differ from those used with electrostatic tubes. 

WHILE vertical sync systems 
are quite simple and readily 
analyzed, the circuit used in 

the Motorola Model VT -71 television 
receiver (shown in Fig. 1) does not 
appear, at first glance, to fit within 
the category of blocking oscillators or 
multivibrators. Actually, we have a 
multivibrator here, although tube V1, 

labeled as the vertical sweep oscilla- 
tor, comprises only half of this circuit. 
The other half is supplied by V24, this 
being one triode section of a 6SL7. In 
addition, VZA also functions as one 
half of the push -pull vertical output 
amplifier, feeding the saw -tooth de- 
flecting voltage to one vertical plate 
in the 7JP4 cathode -ray tube. The 
other half of V2 (here, V2B) receives 
a portion of the saw -tooth voltage 

from V24, amplifies and inverts it, and 
then transfers it to the other vertical 
deflecting plate of the 7JP4 image 
tube. 

In detail, the circuit functions as 
follows. The vertical synchronizing 
pulse received on the grid of V, locks 
V, and V24 into synchronization with 
the television station, and a saw -tooth 
wave is generated across C,. This 
wave is amplified and inverted by Vu, 
then differentiated by C2 and R,, pro- 
viding a pulse corresponding to the 
retrace portion of the saw -tooth wave. 
The pulse is filtered by C, and R2 to 
remove horizontal and interference 
pulses and then is passed through C. 
back to V,. This completes the multi - 
vibrator circuit. 

Condenser C. charges in a fairly 

Fig. 1. The unusual vertical sweep system used in Motorola VT -71 television receivers. 
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linear manner during the interval 
when VIA is kept cut -off by the nega- 
tive pulse fed back through C2, R2, and 
C.. The negative charge across C. 
leaks off slowly through R3 and R.. 
The incoming vertical sync pulse, 
which is positive in polarity, then 
triggers V, just a little before it would 
trip itself naturally. When V, con- 
ducts, C. discharges rapidly through 
the relatively low resistance of V,. By 
making R. variable, we can control 
the rate at which the charge across 
Cl leaks off and, thereby, the oscilla- 
tor frequency. Consequently, this rep- 
resents the vertical hold control. A 
vertical size control (height) regulates 
the peak voltage to which C. charges. 

Push -pull amplification of the saw - 
tooth deflection voltage is afforded by 
both triode sections of V2. The nor- 
mal "B+" voltage, however, is insuffi- 
cient to provide a linear vertical 
sweep over the range required to 
swing the electron beam completely 
across the face of the image tube. 
Therefore, V2 is made part of the high 
voltage bleeder string, with approxi- 
mately 900 volts being applied at the 
positive end of the plate load resistors. 
Of this, only 275 volts actually reaches 
the plates of the 6SL7. 

Since C. and C6 are of too low a 
value to pass the saw -tooth wave 
without distortion, R5 and R2 intro- 
duce feedback, which pre- distorts the 
wave in the opposite direction, so that 
the resulting wave applied to the de- 
flection plates is linear. 

When servicing this particular ver- 
tical system, or others like it, it is 
well to keep in mind two facts. First, 
that the plate voltage for V2 is ob- 
tained from the high -voltage bleeder 
chain, and second, that vertical line- 
arity is dependent upon the proper 
operation of the feedback path con- 
taining R5 and R6. A common defect 
arising from the first consideration is 
the appearance of a defocused image 
on the screen possessing about one - 
fourth its usual height. Rotation of 
the vertical size control does not ap- 
preciably increase the vertical height 
of the image, nor is it possible to bring 
the image into sharp focus by adjust- 
ment of the focus control. 

If the voltage at each plate of V2 is 
measured, it will be found to be about 
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30 volts, which is far below its normal 
value of 275 volts. A waveform 
check at these two points will indi- 
cate a saw -tooth wave that rises only 
slightly and then tapers off. The low 
plate voltage is obviously the fault 
here and it may either be due to a 
decreased output from the high -volt- 
age power supply or a significant 
change in resistance values in the 
bleeder chain resistors. We can check 
the output voltage of the high -voltage 
power supply roughly by examining 
the intensity of the image on the 
screen. Any significant decrease in 
accelerating voltage will reduce the 
image intensity considerably or even 
prevent the electron beam from reach- 
ing the screen at all. 

If the high voltage is okay, then the 
resistance values at some point along 
the bleeder chain have changed con- 
siderably. Usually this occurs in R, 
and RN (Fig. 1), and when these re- 
sistances are replaced, the set func- 
tions normally again. This particular 
trouble was analyzed in detail because 
it occurs frequently in sets where the 
plate load resistors of the vertical out- 
put amplifier are incorporated into 
the high -voltage bleeder chain. This 
is true of such sets as Sentinel Models 
400 -TV and 405 -TVM, the Tele -Tone 
a.c. -d.c. 7 -inch receiver, Temple re- 
ceivers, and Admiral Model 19A1 sets. 

The second defect, poor vertical 
linearity, can usually be traced either 
to a defective tube, Vi, or a significant 
change in the values of R, or Re. 

Horizontal Sync Systems 
Horizontal sync systems in receivers 

using the 7 -inch electrostatic cathode - 
ray tube are almost identical (except 
for slight variations to be noted pres- 
ently) with vertical systems previ- 
ously described. Fig. 2 affords a com- 
parison of the vertical and horizontal 
sweep systems in the Tele -Tone Model 
149 television receiver, and it is readi- 
ly seen that if the identifying names 
were removed, it would be difficult to 
distinguish between the two. As be- 
fore, either multivibrators or blocking 
oscillators may be employed to sweep 
the beam across the screen and the 
shapes of the waveforms likewise re- 
main unchanged. The only point to 
remember when checking waveforms 
in the horizontal system is the higher 
frequency (15,750 cycles) of the volt- 
ages. This requires that the sweeping 
frequency of the oscilloscope be al- 
tered accordingly. Aside from this, 
however, the waveform test procedure 
is identical with the method previous- 
ly outlined. 

A variation that is employed by 
some manufacturers is the use of 
chokes or tapped transformers as the 
plate load impedances for the horizon- 
tal output amplifiers. See Fig. 3. The 
use of these units is possible because 
at 15,750 cycles, a choke can be de- 
signed which is economical arid, at the 
same time, possesses sufficient imped- 
ance to develop the necessary output 
voltage required to swing the beam 
across the entire screen of the tube. 

October, 1949 
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Fig. 2. The vertical and horizontal sweep systems in the Tele -Tone 
Model 149 television receiver. Note the similarity of the two sections. 
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Fig. 3. A horizontal electrostatic deflection system using an output autotransformer. 

Since the windings of the choke or 
transformer have relatively little d.c. 
resistance, more voltage is made 
available directly at the tube and, 
hence, an increased output is obtained. 
Furthermore, where necessary, the 
plate load can be an auto -transformer, 
providing some step -up in voltage. 
This is the method employed in the 
circuit of Fig. 3 and although some 
distortion is produced, this is over- 
come by the feedback network, con- 
denser C, and resistor R1, giving a 
final output which is fairly linear. 

Before we leave the subject of hori- 
zontal sweep systems in electrostatic 
deflection circuits, it might be worth- 
while to analyze the operation of the 
horizontal deflection system currently 
being employed in Motorola VT -71 
television receivers. The circuit, shown 
in Fig. 4, contains a single tube which 
not only functions as the sweep oscil- 
lator, but which also presents a push- 

pull output voltage that is applied 
directly to the plates of the cathode - 
ray tube, eliminating the need for an 
output amplifier. In order to under- 
stand how the circuit functions, let 
us analyze its operation in piece -meal 
fashion. 

The circuit of Vi is that of a block- 
ing oscillator, but further analysis 
reveals that the plate and cathode are 
both arranged symmetrically with re- 
spect to ground. This differs from the 
conventional arrangement where the 
cathode connects directly to ground. 
By using the method of Fig. 4 we ob- 
tain a symmetrical or push -pull out- 
put voltage to drive the 7JP4 tube. 

Connected across the tube, between 
cathode and plate, is a resonant cir- 
cuit composed of two fixed condensers 
and two windings of transformer T,. 
Tube Vi, operating as a blocking oscil- 
lator, acts like a low impedance 
switch which is opened and closed at 

Fig. 4. The horizontal deflection system of the Motorola VT -71 receivers. 
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FROM 
TUBE (VI) 

CIRCUIT POTENTIALS JUST BEFORE 
ARRIVAL OF SYNC PULSE 

FROM 
TUBE CVO 

(A) 

C 

CHARGE ACROSS CI AND C2 WHEN 
VI CUTS -OFF AT END OF RETRACE 

(C) 

CURRENT FLOW WHEN VI IS TRIGGERED 
BY SYNC PULSE 
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cl-- 
++ ++ 
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+ 
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Ti 

POWER 
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Fig. 5. Various stages in the operating cycle of horizontal oscillator shown in Fig. 4. 

Fig. 6. Waveform at left shows voltage variations across C, of Fig. 4; 
waveform at the right shows the voltage variations across Cz of Fig. 4. 

the line repetition rate of 15,750 times 
per second. The open time, during 
which the tube is cut -off and does not 
conduct, corresponds to the sweep 
across the image screen. During this 
time, condenser C, receives a constant 
current and charges in a positive di- 
rection. During the same interval, 
condenser C2 receives the same con- 
stant current, but charges in a nega- 
tive direction. Therefore, with respect 
to ground (or `B -" here), both con- 

densers are charging in opposite di- 
rections, providing the desired push - 
pull output. Fig. 5A shows the circuit 
just before the arrival of a sync pulse, 
with C, and C2 possessing the poten- 
tials just noted. 

Upon the arrival of a positive hori- 
zontal sync pulse to the grid of V,, 
the tube is driven sharply into conduc- 
tion, effectively placing a low resis- 
tance path across the two charged 
condensers, C, and C2. Electrons flow 

Fig. 7. A horizontal output stage adapted for electromagnetic deflection. 
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from the bottom of C2, through the 
tube and secondary of T2 into C,, and 
from the bottom plate of C, back to 
C2 again. (See Fig. 5B.) This vigorous 
current flow makes C, negative with 
respect to "B-" and C, positive. This 
pulse of plate current is short, lasting 
for approximately seven microseconds, 
after which the grid of the tube be-. 
comes blocked by the negative charge 
developed across C,. (The arrival of 
the sync pulse caused grid current to 
flow, and these electrons piled into C,. 
When the voltage fed back from the 
plate winding to the grid winding of 
T2 is no longer able to overcome this 
negative accumulation of electrons, 
the tube is forced sharply into cut- 
off.) 

When the tube suddenly stops con- 
ducting, C, and C2 are left with the 
charge indicated in Fig. 5C. Now a 
discharge path exists through the 
windings of T,, and the condensers 
start to discharge through the wind- 
ings in the manner shown in Fig. 5D. 
Due to the relatively high inductance 
of these windings (they can really be 
represented as two iron -cored chokes), 
the discharge of cóndensers C, and C2 
is slow, resulting in a linear current. 
Electrons flow from C, through the 
two windings to C2 and then from the 
other plate of C2 back to C, again. 
During this discharge, the potential 
across C, is rising in a positive direc- 
tion (actually, of course, it is losing 
electrons) while the potential across 
C2 is rising in a negative direction 
(gaining electrons). Energy is supplied 
by the "B+" power supply to sustain 
the flow of current through the circuit 
and to compensate for any losses due 
to resistance in the circuit path. The 
discharge of C, and C2 continues until 
the arrival of the next horizontal sync 
pulse, when the tube is driven sharply 
into conduction and the flow of elec- 
trons from V, neutralizes and reverses 
the potentials across C, and C2. This 
reversal of charge across the two con- 
densers constitutes the rapid retrace 
period. When the tube drops back into 
cut -off again, the two condensers start 
discharging through the windings of 
T,. 

Confirmation of this operation is in- 
dicated in the oscillograms showing 
the voltage variations appearing 
across C, and C2. See Fig. 6. Applica- 
tion of these voltages is then made 
directly to the horizontal deflection 
plates of the 7JP4 image tube. Due to 
the use of a resonant circuit, the 
"B +" supply voltage of 250 volts is 
built up to a peak -to -peak deflection 
voltage of about 800 volts. 

Resistor Ri is made variable in order 
to permit adjustment of the width of 
the picture. As its resistance is in- 
creased, the amount of current reach- 
ing C, and C2 is reduced, with a sub- 
sequent decrease in the voltage vari- 
ations appearing across these conden- 
sers. By this means, the voltage at the 
deflecting plates is made variable, per- 
mitting control of the picture size. 

While the transition from vertical 
(Continued on page 142) 
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HE rhombic antenna has for 
many years been a favorite for 

- - high- frequency sky -wave trans- 
mission and reception. This is ex- 
plained by its simplicity of construc- 
tion as compared to dipole arrays hav- 
ing comparable gain, by its broad- 
band characteristics, and by its sharp, 
unidirectional directivity pa t t ern 
throughout its broad frequency range. 

The same characteristics which rec- 
ommend the rhombic array for high - 
frequency sky -wave applications make 
it an ideal TV receiving antenna for 
use in fringe areas or bad ghost areas 
when sufficient room for erection is 
available, particularly when several 
stations lie in very nearly the same 
direction. 

Even when the desired stations do 
not lie in approximately the same di- 
rection, the rhombic array often will 
be found useful in providing a usable 
picture on one channel at distances so 
great that an ordinary dipole array 
will not perform, or in providing a 
useful picture on one channel in 
mountainous areas where ghosts are 
so bad that a ghost -free picture can- 
not be obtained on even one channel 
with an ordinary dipole array. 

Rhombic Characteristics 
Unlike an ordinary dipole array us- 

ing one or more parasitic elements, a 
rhombic array exhibits a good front - 
to -back ratio over a wide frequency 
range and also has a very narrow ac- 
ceptance angle off the front side. This 
means good rejection of ghost- produc- 
ing reflected signals on all channels, 
both from the side and off the back. 

The wide acceptance angle of con- 
ventional dipole arrays makes them 
highly vulnerable to ghost -producing 
echo signals arriving obliquely from 
the front side. Contrary to widespread 
belief, ghosts are not necessarily pro- 
duced by echo signals arriving from 
the back side of an antenna; they 
often arrive from the front. 

Front side echo signals sometimes 
are not apparent as ghosts, because 
they may have a comparatively short 
delay time. Under such conditions a 
separate image is not discernible; the 
echo signal simply degrades the defi- 
nition of the picture without produc- 
ing a separate image. 

A high- frequency rhombic array 
may be designed for effective sky - 
wave transmission or reception over 
a frequency range as great as 4 to 1. 
While the vertical angle of maximum 
radiation or response of such a rhom- 
bic increases considerably with de- 
creasing frequency over such a wide 
frequency range, higher angles be- 
come effective as the frequency is low- 
ered. Therefore, the change in verti- 
cal directivity is not particularly ob- 
jectionable for sky -wave applications. 

The situation is different, however, 
in the case of TV reception or other 
v.h.f. ground wave applications. The 
only effective vertical angle is that of 
the angular elevation of the horizon 
at a point where the arriving wave 
passes over it. There is only one use- 
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By W OODRO W SMITH 
Author, "The Antenna Manual" 

For fringe and bad ghost areas 
the rhombic antenna will always 
outperform an 

ful vertical angle, and this angle does 
not change with frequency. The only 
useful gain is that which occurs at 
this angle. 

As a result, the useful frequency 
range of a rhombic array designed for 
TV reception or other v.h.f. applica- 
tions does not exceed approximately 
2 to 1, and preferably the range should 
not exceed 1.6 to 1. This means that 
it is not possible to design a rhombic 
array which will provide near -opti- 
mum performance on both the low 
and high television bands. The ratio 
of 216 mc. to 54 mc. is 4 to 1, and any 
attempt to cover this range with a 
single rhombic array will result in 
mediocre performance over much of 
the range. 

Where two -band coverage is re- 
quired, a high -band rhombic can be 
strung inside a low -band job from the 
same poles. The separation will be 
sufficient to avoid undesirable inter- 
action. For short runs separate feed 
lines and a suitable switch should be 
employed. For long runs a d.p.d.t. re- 
lay can be placed at the antenna end 
and a single line run from the relay 
to the set. 

Design Dimensions 
Design data are given in Fig. 1 for 

four rhombics: (1) a long -leg rhombic 
for use on the low band for maximum 

FOR FM 
For an excellent DX FM receiving an- 
tenna, simply double the dimensions 
given in Fig. I (Page 62) for the 

high TV band. 

ordinary dipole array. 
gain and directivity where space per- 
mits; (2) a short -leg rhombic for use 
on the low band when space restric- 
tions will not permit a long -leg rhom- 
bic or where less horizontal directiv- 
ity is desired due to a slight spread in 
the station directions; (3) a long -leg 
rhombic for use on the high band for 
maximum gain and directivity; and 
(4) a short -leg rhombic for use on the 
high band when less directivity is de- 
sired or when it is desired to hang the 
array from a single pole and two cross 
arms, or from two poles and a spread- 
er. The latter array is small enough 
to be mounted on an amateur beam 
antenna rotator. 

The long -leg rhombics are `our 
wavelengths on a side at their "design 
center" frequency, have a gain of ap- 
proximately 10 db.* over a matched 
half -wave dipole (varying slightly 
over the band), have a useful beam 
width or acceptance angle of approxi- 
mately 8 degrees (varying slightly 
over the band), and exhibit excellent 
ghost rejection (azimuthal discrimi- 
nation) throughout their frequency 
range. 

The short -leg rhombics are two 
wavelengths on a side at their "design 
center" frequency, have a gain of ap- 
proximately 7 db.* over a matched 
half -wave dipole (varying slightly 
over the band), have a useful beam 
width or acceptance angle of approxi- 
mately 13 degrees (varying slightly 
over the band), and exhibit good ghost 
rejection (azimuthal discrimination) 

When comparing gain figures, keep in mind 
that the high gains claimed by some antenna 
manufacturers in their advertising are highly 
"optimistic." A very elaborate dipole array is 
required for a gain of more than 10 db. over 
a single matched dipole, and the gain of such 
an array falls off at a comparatively rapid rate 
for departures from the design frequency. 
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TERMINATING 
RESISTOR 

S TO 
STATION 

TOP 
VIEW 

TV RHOMBIC ARRAY L S 0 

LOW BAND, LONG LEGS 57'7° 53'3" 102'2" 

LOW BAND COMPACT 28'10" 33'6" 45'S" 

HIGH BAND, LONG LEGS EO'S° Iß'10° 36'2" 

HIGH BAND,CONPACT 10' 2" 12' 6" I6' I" 
FOR F.M. BAND MULTIPLY HIGH BAND DIMENSIONS BY TWO 

Fig. 1. Design characteristics. 

throughout their frequency range. 
The low -band arrays employ 68 mc. 

as a design center, and the high band 
arrays employ 194 mc. as a design 
center. 

Antenna Patterns and Ghost 
Rejection 

As a measure of vulnerability to 
ghosts, the common figure of merit 
for ordinary dipole arrays having a 
wide acceptance angle is the "front - 
to -back ratio" on each of the channels 
under consideration. For an array 
having an acceptance angle of only a 
few degrees, however, we are inter- 
ested in the relative response in all 
directions outside the main lobe, re- 
gardless of whether it is off the back 
or off the front. For this reason, "azi- 
muthal discrimination" is a more ap- 
propriate term than "front -to -back 
ratio" when referring to a rhombic 
array. 

Like almost all large, high -gain ar- 
rays, a rhombic array exhibits various 
"minor lobes," and it is the ratio of 
the amplitude of the main lobe to that 
of the various minor lobes that deter- 
mines vulnerability to ghosts. (See 
Fig. 4.) Generally speaking, as the 
legs of a rhombic are increased in 
length and the included angles are 
maintained at optimum values, the 
minor lobes become more numerous, 
sharper, and lower in amplitude (com- 
pared to the amplitude of the main 
lobe). 

Strictly speaking the response of a 
large rhombic to a signal whose mod- 
ulation envelope changes very rapidly 
with time, such as a television video 
signal, is not quite the same as for a 
steady carrier or a signal containing 
only low modulating frequencies. The 
effect is insignificant for a wave ar- 
riving "head on," because a wave 
propagated from the fore end to the 
aft end of the rhombic via the wires 
travels not more than about one 
wavelength farther than the direct 
distance between these two points, 
and even on Channel 2 this difference 
is only about 18 feet. 

For television signals arriving ob- 
liquely or from the back the effect is 
no longer insignificant, particularly 
in the case of a long -leg rhombic cut 
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for the low band. However, the effec- 
tive azimuthal discrimination will 
compare closely to that which obtains 
under unmodulated conditions and, 
for practical purposes, may be con- 
sidered to be the same as for an un- 
modulated signal. It should be pointed 
out, however, that if an attempt is 
made with a low -band, long -leg rhom- 
bic to receive a nearby TV station off 
the back side, the picture quality will 
be poor even though the received sig- 
nal (due to the transmitter proximity) 
is of good strength. 

If a rhombic array is placed well 
above surrounding objects it is not 
necessary to "probe" the available 
area for an optimum location. This is 
explained by the sharp directivity pat- 
tern (making the array rather insen- 
sitive to phasing reflections from near- 
by surrounding objects) and by the 
fact that the rhombic is spread over a 
considerable area as measured in 
terms of wavelength. 

While the exact location of the 
array is not critical, so long as it is 
"in the clear," the direction in which 
the array is to be pointed must be 
determined very precisely, particular- 
ly for the long -leg jobs. It is for this 
reason that dimensions for still longer 
legs are not given in Fig. 1. While 
even greater gains may be obtained, 
the beam width becomes embarras- 
singly narrow, making the array diffi- 
cult to orient. However, if you are 
sure you can get the array "dead on" 
and want to pick up another 2 db., 
here are the dimensions for legs six 
wavelengths long at the "design cen- 
ter" frequencies : Low band -L, 86' 
5 "; S, 64' 7 "; D, 160' 2 ". High band - 
L, 30' 7"; S, 22' 11"; D, 56' 8 ". 

Flat Terrain Installations 
If the antenna is to be located in 

open, flat, or rolling country, and the 
angular elevation of the horizon is 
practically zero, then the orientation 
is fairly simple, and the height of the 
array is not especially critical (though 
as much height as practicable is de- 
sirable). The array should be pointed 
in the exact direction of the trans- 
mitter. This can be determined by 
means of a suitable map and an ac- 
curate compass. (Obtain the magnet- 
ic declination for your area from a sur- 
veyor, if this is not already known.) 

Fig. 2. Construction details. 

STATION 

A -SMALL PORCELAIN RECEIVING TYPE ANTENNA INSULATORS. 

-390 OHM 10% I WATT METALIZED RESISTORS, TWO IN SERIES (SEE TEXT). 

C -NYLON OR OILED ROPE HALYARDS. 
0 -N0.12 BBS HARD DRAWN COPPER WIRE. 

If the transmitter is on a peak which 
can be located with a pair of glasses 
or a telescope, the problem of orienta- 
tion is still simpler. The orientation 
of the short -leg rhombics of Fig. 1 
should not be off more than about 
three degrees and that of the long -leg 
rhombics of Fig. 1 more than about 
two degrees if maximum performance 
is to be obtained. 

In open, flat, or rolling country, the 
higher the array the better (within 
the range of practical pole heights), 
but there is not much profit in going 
above about thirty feet for the high - 
band rhombics or more than about 
sixty feet for the low -band rhombics 
unless it is necessary in order to get 
the array well in the clear with regard 
to surrounding objects, particularly 
objects in front of the antenna. The 
law of diminishing returns applies, 
and it is up to the individual how 
much pole expense is justified. The 
higher the antenna the better, but the 
higher the antenna the less difference 
another ten foot length makes, and 
the harder it becomes to obtain an- 
other 10 feet. 

Shadowed Locations 
When the receiving location is in 

comparatively flat country but is 
separated from the transmitter by a 
range of mountains or high hills some 
distance away, in such a manner that 
the angular elevation of the horizon in 
the transmitter direction is more than 
about three degrees on the high band 
or More than about ten degrees on 
the low band, then one must be care- 
ful not to get too much height. Under 
such conditions the height at which 
maximum signal strength occurs (and 
above which it falls off) will come 
within the range of practical pole 
heights, and high poles may provide 
too much height. 

If thu angular elevation of the hori- 
zon exceeds the above limits, it is a 
good idea to lower the array on the 
poles a few feet to see if the signal 
strength drops off. If it increases in- 
stead, then the array should be run up 
and down the poles to find the opti- 
mum height. 

When the angular elevation of the 
horizon in the direction of the trans- 
mitter exceeds approximately eight 
degrees for a long -leg rhombic or ap- 
proximately twelve degrees for a 
short -leg rhombic, it also is a good 
idea to try elongating the array by 
increasing the dimension D of Fig. 1 
a certain small percentage while 
checking signal strength, dimension S 
being decreased accordingly to allow 
for the elongation. (Elongation raises 
the elevation angle of the main lobe.) 
In installations where the angular ele- 
vation of the horizon exceeds the 
aforementioned limits, the distance 
between the fore and aft poles should 
be made about fifteen or twenty per- 
cent greater than the distance D given 
in Fig. 1, to . allow for experimental 
elongation of the array. 

When sufficient room to permit ex- 
perimental elongation of the array is 
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not available, the array should be 
tipped upwards so that an extended 
line through the fore and aft apices 
of the array would intersect the hori- 
zon. This requires that the front pole 
be higher than the center poles and 
that the rear pole be lower than the 
center poles (assuming level ground). 
The array must be kept in a flat plane, 
even though it is tipped upwards. 

Because of the sharp vertical direc- 
tivity of the array, one of these two 
expedients is required for maximum 
performance whenever the angular 
elevation of the horizon exceeds the 
aforementioned limits. The dimen- 
sions given in Fig. 1 are for maximum 
response at zero elevation with the 
array lying in a horizontal plane. 
Therefore, for good response at an 
angle much above zero, the array 
must be either elongated or tipped up- 
wards. Elongation gives slightly bet- 
ter results and is the preferred ar- 
rangement. 

Hilly Country 
When the array is to be located in 

hilly country or down in a canyon, it 
is not safe to orient the array in azi- 
muth simply by aiming it at the trans- 
mitter. The dominant signal may be 
taking a devious route. The safest 
procedure under these circumstances 
is as follows. 

Using four low, temporary poles and 
some willing assistants, determine 
from which compass direction the 
main signal is arriving. During this 
operation keep the S and D dimensions 
nailed down by tying strong string be- 
tween opposite apices. After the 
signal direction is determined, lay out 
the location of the permanent poles, 

Fig. 3. Three applications of a broadband 
impedance transformer and line balancer (T) 
in conjunction with a rhombic antenna in. 
stallation. The device is used at the antenna 
end (A) to permit use of a coaxial line in lo- 
cations where the line must run through a 
region of high ambient noise. It is employed 
at the set end (B) to match coaxial line 
to a receiver having only 300 -ohm input. At 
(C) it is used at the set end to match 300 - 
ohm ribbon or an open -wire line to a 
receiver having only 70- to 75 -ohm input. 

7511 COAX. 

TO RECEIVER 

BROADBAND TRANSFORMER 
AND LINE 

BBALANCER 
- 

f 

RECEIVER 

300 nC 
INPUT 

RECE IV ER 

7511 -- 
INPUT 

Rr OMBIC 

. 
7511 COAX. 

FROM ANTENNA 

s- - -- 

300!1 INPUT 
FROM ANTENNA 

(C) 
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allowing for experimental elongation 
of the D dimension if there is room. 
Then proceed as before, checking to 
see if greater signal strength can be 
obtained by lowering the antenna. If 
so, optimize the height and then try 
either elongating the array in the D 
dimension or tipping the front of the 
array upwards, as previously de- 
scribed. This may sound as though a 
lot of trouble were being taken, but it 
is necessary in a hilly receiving loca- 
tion in order to insure maximum per- 
formance. By following this proce- 
dure good pictures have been received 
in what were considered "impossible" 
locations. 

Occasionally when the terrain is 
very hilly and the spurious reflections 
very bad, the discrimination of a 
rhombic is not sufficient to eliminate a 
ghost coming in on a minor lobe. If 
this is the case, try varying the D 
dimension slightly either way (at the 
expense of the S dimension). The 
numerous nulls can be steered over 
a narrow arc in this manner, and usu- 
ally one can be lined up on the trou- 
blesome ghost without affecting the 
main signal. 

The Terminating Resistor 
For proper operation a rhombic 

array must be terminated in a sub- 
stantially non -reactive resistance of 
approximately 800 ohms. Satisfactory 
operation will be obtained simply by 
connecting in series two 390 ohm 
metalized resistors of the insulated, 
hermetically sealed type (such as an 
IRC type BTA), shown in Fig. 2. Two 
in series are preferable to a single 
resistor having twice the resistance, 
for reasons which need not be dis- 
cussed here. 

Care should be taken to make sure 
that the resistors used are not of the 
wirewound type. In the low resist- 
ance range, 1 watt resistors are avail- 
able in both metalized and wirewound 
types, and the two cannot be told 
apart by inspection except by type 
number. If in doubt, break one open 
to see. 

The Feed Line 
Only about 10 per -cent loss in signal 

voltage will result if a rhombic array 
is fed directly into a 300 ohm line 
without benefit of a matching trans- 
former. Therefore, while it is possible 
to construct a matching arrangement 
which will result in a precise match, 
the improvement hardly can be con- 
sidered worth the trouble. 

If the feed line must pass through 
a region of high ambient noise, and it 
is desired to employ 75 ohm coax for 
lead -in, it can be done with the aid of 
one or two of the broadband 300/75 
ohm balanced -to- unbalanced trans- 
formers now on the market (as rimanu- 
factured by The Workshop Associates 
and the J. W. Miller Mfg. Co.) A 
transformer is connected between the 
line and the array as shown at Fig. 
3A. The device should be made water- 
tight or protected from the weather. 
If the receiver does not have provision 

LONG LEG 

RHOMBIC 
ARRAY 

mbia 

TYPICAL 
DIPOLE 
ARRAY 

Fig. 4. Horizontal directivity and gain pat- 
tern (voltage across 300 ohms) of a typical 
long -leg rhombic array and of a typical 
stacked dipole array using parasitic re- 
flectors cut to the channel. The rhombic 
will maintain substantially the same gain 
and discrimination over considerable fre- 
quency range. The dipole array will not. 

for 75 ohm input, another transformer 
should be employed at the set end of 
the line, as shown at Fig. 3B. 

At Fig. 3C is shown how 300 ohm 
ribbon or an open wire line may be 
employed with a set having only 75 
ohm unbalanced input (such as cer- 
tain receivers employing the Du Mont 
"Inputuner "). 

Using Open Wire Line for 
Lower Losses 

Where difficulty is experienced with 
300 ohm ribbon close to the ocean be- 
coming very lossy after a few weeks, 
or where it is necessary to run 1000 
feet or more of line to put the antenna 
in the clear (as in some mountain 
locations), line losses can be reduced 
greatly by substituting an ordinary 
open wire line constructed of No. 14 
or No. 12 copper wire spaced two 
inches. Suitable line spacers are 
available at radio parts stores. 

This type of line is particularly rec- 
ommended for use on the low band 
but is still useful on the high band. 
Somewhat closer spacing is desirable 
on the high band, but suitable spread- 
ers are not readily available and must 
be made up. It is best to stagger the 
distance between spreaders a little, to 
make sure that all or several do not 
fall upon exact multiples of an elec- 
trical half -wavelength on a desired 

(Continued on page 102) 
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. A Wireless 
Extension 

[LAS!! UNIT 

An ordinary file box is 
used to mount all compo- 
nents of this flash unit. 
Phone jack for flashbulb 
and reflector is mounted 
on the rear of this box. 

s 

By 

GLEN SOUTHR'OBTH 

Requires no relays or moving parts 
and can be used with any flashbulb up to size 50. It will 
operate up to 300 feet on direct flash with a small portable 

speed flash as the light source. 

F 1HE field of electronics has con- 
tributed countless useful devices 

- - to other branches of industry. It 
is the purpose of this article to de- 
scribe a contribution to the field of 
photography as the latest of a series 
of useful electronic devices, such as 
the light meter, electronic timer, and 
speed flash. 

One of the commonest problems en- 
countered in photography is that of 
adequate lighting. Use of a flash at- 
tachment is a very common method of 
overcoming the handicap of low light 
levels. Unfortunately, when pictures 
are taken by means of a single con- 
centrated light source, unpleasing re- 
sults may be obtained. To reduce the 
effect of the harsh shadows often pro- 
duced by use of a single light source, 
many photographers use a "fill -in" 
flash placed off to the side of the 
subject. Conventionally, a direct con- 
nection is made between the camera 
and the remote flash attachment. This 
system suffers from the disadvantage 
of stringing long lengths of wire, in 
some instances, with the attendant 
possibility of tripping over the con- 
necting wire and damaging the equip- 
ment as a result. Other special con- 
ditions may arise, such as taking out- 
door shots at night, where several 

64 

widely- spaced extension flashes may 
be required, and the difficulty of 
stringing long lines especially across 
streets or sidewalks is excessive. 

An interesting solution to the prob- 
lem of the extension flash is through 
use of electromagnetic radiation as 
the connecting medium between the 
camera and the remote flash unit. 
While radio waves may be used, the 
transmitter power required is usually 
such that a license is required. A 
simpler and more practical arrange- 
ment is to use the light output from 
the camera flash attachment to actu- 
ate the remote unit. In this case, the 
light from the first flash falls on a 
photoelectric cell and causes the as- 
sociated equipment to fire the second 
flash. 

A compact, sensitive photoelectric 
unit capable of firing conventional 
flashbulbs up to size 50 is shown in 
the illustrations. The heart of this 
unit is a special gas -filled tube known 
as the 631 -P1, SN4, or 1D21. This 
tube is specially designed for relay or 
stroboscopic work and has the unique 
ability of being able to conduct in- 
stantaneous currents of up to 250 am- 
peres. This feature makes it possible 
to fire a flashbulb directly without 
need for a relay. In addition, a very 

high degree of sensitivity may be ob- 
tained, so that a few volts output from 
the phototube is sufficient to trigger 
the 1D21. 

As the average light levels are often 
constantly varying, it is usually im- 
practical to connect the phototube di- 
rectly to the trigger tube. Instead, 
the two tubes are coupled by a small 
condenser which allows only the volt- 
age produced by a sudden change of 
light intensity to reach the grid of 
the 1D21. The size of this condenser 

I will vary according to the operation 
desired. The .002 pfd. value shown in 
the schematic should be sufficient to 
render the device insensitive to an in- 
crease in light intensity, such as turn- 
ing on a light bulb, but may fire the 
trigger tube when an object passes 
between the phototube and a constant 
light source. If a speed flash is used 
as a light source for triggering, the 
coupling condenser may be consider- 
ably reduced in size to a point where 
the sensitivity to the conventional, 
slow -speed flash is considerably re- 
duced. A capacity of 100 µµfd. or less 
should operate satisfactorily with a 
speed flash unit. It should be noted, 
however, that although a value 
smaller than .002 µfd. may be used 
with a conventional flash, this one fa- 
cilitates easy checking of the opera- 
tion of the equipment simply by the 
waving of a small flashlight in front 
of the phototube. 

Sensitivity of the unit will depend 
upon several factors: The peak light 
output of the initiating flash, photo - 
tube sensitivity in microamperes per 
lumen, phototube load resistance, 
and the voltage on the grids of the 
1D21. In practice, the circuit may be 
adjusted so that an increase in light 
intensity of several lumens is suf- 
ficient to start the discharge. This 
high degree of sensitivity is desirable, 
as for indoor work it is usually not 
necessary for the direct light from 
the first flash to fall on the photo- 
tube. This means that the extension 
unit may be placed in nearly any po- 
sition where reflected light from the 
first flash will reach the phototube. 
On direct flash, using a light source 
such as a small portable speedflash, 
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operation may be secured up to three 
hundred feet. 

One of the chief difficulties encoun- 
tered with this type of remote flash 
system is in obtaining synchronism 
between the two flash bulbs. This is 
due to the inherent characteristics of 
the flashbulbs themselves. Although 
the action of the relay circuit is al- 
most instantaneous, the thermal in- 
ertia of the medium speed flash bulb 
is such that the second flash will oc- 
cur from ten to twenty milliseconds 
after the first. As a result, to secure 
full benefit from both flashes it is nec- 
essary to shoot at shutter speeds of 
less than one fiftieth of a second, al- 
thoùgh this should not be too much 
of a handicap in many applications. 
SM -type flashbulbs may be used to 
achieve some increase in speed, and 
where the light output of the exten- 
sion is of primary interest, a speed- 
flash may be used as the tripping 
source with the camera synchronizer 
set for conventional flash bulbs. Use 
of two speed lights greatly reduces 
the sync problem as the delay is neg- 
ligible, and in sports photography or 
other applications where a number of 
pictures are desired, the multiple flash 
characteristic of the speed flash means 
that the extension unit may be placed 
in the desired location and left with- 
out further attention. 

As the 1D21 trigger tube used in 
the extension flash unit is not com- 
monly utilized, the constructor may 
benefit from a description of its oper- 
ation. The 1D21 is a gas -filled tube 
with cathode, anode, and two separate 
grids, either of which may be used 
for control purposes. The tube is fired 
by starting a glow discharge between 
the grids. This ionizes the tube and 
causes the tube resistance to drop to 
a very low level, approximately one 
tenth ohm. With the inner grid at 
cathode potential, approximately 115 
volts is required to fire the tube. Most 
of this voltage may be applied to the 
control grid through a high resistance 
with the result that only a slight ad- 
ditional voltage, as supplied by the 
phototube, is required to operate the 
circuit. 

As with most sensitive electronic 
circuits, instability is a factor to be 
guarded against. This may result in 
a lack of sensitivity or, at the other 
extreme, spontaneous operation. Sen- 
sitivity may be greatly reduced when 
the phototube is exposed to high aver- 
age light levels with resultant satura- 
tion. If the voltage applied to the pho- 
tocell is too high, ionization of the 
cell may occur; and relaxation oscil- 
lations will trigger the 1D21. Simi- 
larly, the bias voltage on the SN4 
grids may be too high and continuous 
low- frequency oscillations result. In 
the circuit shown, the appropriate 
voltage drop across the high -value 
grid resistors is obtained by making 
use of the "keep alive" current drawn 
by the grids. If higher voltages are 
used it may be necessary to use a con- 
ventional voltage divider system. A 
.1 µfd. condenser is placed between 
the other grid and "B minus" to pre- 
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vent degeneration and to prevent the 
voltage on this grid from reaching 
maximum value as fast as the other 
grid, reducing any tendency toward 
continued oscillation. 

Referring to the circuit diagram, it 
will be noticed that a three -position 
switch is included. The positions are 
"Off," "Test," in which the flashbulb 
is shorted and operation may be 
checked to see if the 1D21 fires satis- 
factorily, and "Operate," in which the 
flashbulb is connected in series with 
the 30 µfd. condenser. The unit should 
not be tripped without a flashbulb 
when the switch is on "Operate" or a 
continuous arc discharge will result 
with resultant severe drain on the 
batteries. Similarly, the 10,000 ohm 
resistor in series with the batteries 
should not be omitted or a virtual 
short circuit will occur when the tube 
is fired. 

This unit may be used to fire a 
speedflash by substituting the pri- 
mary of the speedflash ignition coil 
for the conventional flashbulb. In this 
case it is usually desirable to reduce 
the value of the series condenser to 
keep from overloading the ignition 
coil. 

The entire unit may be easily con- 
structed in a small wooden file box 
with outside dimensions of 51/2 "x5 "x 
31/2 ". Holes for the sockets are cut in 
the lid, and the sockets may then be 
glued in place. Wiring is simple and 
may be placed entirely in the lid of 
the box, giving ready access to all 
components. The two miniature 671/2 
volt batteries are housed inside of the 
box and leave just enough room for 
the two tubes to be 
stored when the 
equipment is not in 
use. A phone jack is 
brought out of one 
side of the lid, and 
the flash reflector is 
plugged in here. 

The average cur- 
rent drain of the 
batteries is approxi- 
mately six tenths of 
a milliampere, al- 
though a much 
higher instantaneous 
value occurs during 
the charge- discharge 
cycle. The low stand- 
by current require- 
ments make it prac- 
tical to have the de- 
vice in operation for 
extended periods of 
time. 

Although this unit 
was designed espe- 
cially for use in flash 
photography, its spe- 
cial characteristics 
suggest a number of 
other applications, 
such as remote con- 
trol of other devices, 
as a sensitive, self - 
contained, photoelec- 
tric relay system, or 
as a self- contained 
stroboscopic unit. 

Diagram of remote flash unit; this may be 
used with a speed flash by reducing size 
of plate condenser and substituting pri- 
mary of speed flash ignition coil for the 
flashbulb. All resistors are 1/2 watt. 

In remote -control or relay service 
it should be noted that the condenser 
from plate to ground of the 1D21 
makes the tube self -quenching, and 
if this is removed a continuous arc 
discharge will result upon application 
of a single positive pulse to the tube 
grid. In this case, sufficient resistance 
should be placed in series with the 
battery to limit the current to five or 
ten milliamperes. For photoelectric 
applications, the blocking condenser 
between the phototube and the 1D21 
grid may be removed to cause the cir- 
cuit to fire intermittently once the 
average light level exceeds a prede- 
termined value, or the blocking con- 
denser may be increased in capacity 
to make the circuit sensitive to 
slowly- moving objects. Other appli- 
cations will doubtless suggest them- 
selves to the experimenter. 

-El- 

All wiring is housed in lid of box. Two 671/2 v. batteries fit 
conveniently in the lower portion. The two tubes, when 
not used, also fit within the box to prevent breakage. 
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A Simple Electronic Musical Instrument 

By 
ERNEST J. SCHULTZ 

W2MUU 

Both hands are used -one to vary 
the frequency and the other, the volume. 

MUSIC produced by the elec- 
tronic musical instrument 
known as the Theremin has 

recently become quite popular. Ac- 
cording to the encyclopedia, the name 
is derived from that of the inventor, 
a Russian. Sounds produced by the 
instrument are hard to describe. To 
say that the device can mimic many 
instruments and even approximate 
the sound of a choir would not be in- 
accurate. In the past few years sev- 
eral widely -circulated movie produc- 
tions with psychological plots used the 
Theremin to furnish the background 
music with eerie trilling effects. Re- 
peated radio performances of the 

The frequency control arm is on the left. 
and volume control arm is on the right. 

movie recordings have further pop- 
ularized the music. 

While capable of beautiful effects 
when in the hands of an experienced 
player, the instrument emits horrify- 
ing wails and ear -piercing shrieks 
when first approached by a novice. 
For those experimenters interested in 
breaking leases or becoming musi- 
cians, the Theremin is a "natural" 
when backed up by a good sound sys- 
tem capable of delivering several 
watts output. 

Overlooking the shrieky side of the 
instrument and remembering the 
sweet music, the writer proceeded to 
construct the instrument herein de- 
scribed and has been rewarded with, 
you guessed it, the censure of family 
and neighbors, plus an earache. Late- 
ly, however, after much practice and 
more patience, the caterwauls and 
moans have started to resemble ac- 

Terminal strip on the chassis end con- 
nects power supply and audio amplifier. 
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Over -all view of the 
Theremin. Antenna 
connections for both 
the pitch and the 
volume variations 
are brought through 
heavy insulators. 

tual music, and if not too much pres- 
sure is brought to bear by the afore- 
mentioned family and neighbors, a 
"musician" may be made. Seriously, 
however, there is, of course, no an- 
noyance problem to others if the 
would -be performer uses a pair of ear- 
phones. 

The Theremin is played with the 
hands, although no physical contact is 
made with the instrument. One hand 
is used to produce the music by hold- 
ing it at varying distances from an 
antenna, while the other hand con- 
trols volume in a similar fashion. Vari- 
ance in pitch is created with one hand, 
by adding capacity to an antenna con- 
nected to an r.f. oscillator which has 
been adjusted to zero beat with a fixed 
r.f. oscillator. Output from the two 
oscillators is fed to a mixer which con- 
verts the difference frequency to an 
audible tone. The audio frequency 
thus produced is fed to an amplifier 
which acts as an isolator stage and, 
more important, as a variable gain 
control. 

A third oscillator, specially designed 
and critically adjusted, has its output 
rectified and applied to the "gain con- 
trol" tube. When the other hand ap- 
proaches the "volume control" anten- 
na, the oscillator output drops, there- 
by reducing the bias on the "gain con- 
trol" tube and increasing the audio 
volume. With the hands withdrawn, 
the beating oscillators are at zero beat 
and the "gain control" tube is biased 
to cut -off. The beating oscillators are 
very similar in their performances to 
some audio oscillators in wide use by 
service technicians for testing pur- 
poses, whereas the volume control os- 
cillator circuit closely follows a de- 
sign familiar to constructors of "ca- 
pacity operated relay devices." 
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The Theremin herein described and 
pictured was built without an integral 
amplifier or power supply, as a good 
amplifier capable of delivering the 
extra plate and filament power was 
available. Another constructor, how- 
ever, could include both a power sup- 
ply and an amplifier, all on the same 
chassis with no ill effects. As low fre- 
quencies are used in all oscillator cir- 
cuits (well below the broadcast band), 
the circuit layout is not critical and 
can be changed to suit individual re- 
quirements. Four tubes are used in 
the instrument, a 6SA7 serves as the 
fixed oscillator and mixer, and a 6C5 
is used for the tone producing oscil- 
lator. The gain control tube is a sec- 
ond 6C5, while a 6SN7 is the volume 
control oscillator and rectifier. The 
tubes may be substituted with equiv- 
alent miniatures if so desired. 

The chassis used was home fabri- 
cated of 1/32 aluminum and measures 
6 "x5 "x2 ", but as was previously 
pointed out the layout is not impor- 
tant, and any size giving the builder 
sufficient working space is suitable. 

Both antenna connections are 
brought through feed -through insula- 
tors. The volume control antenna is a 
3" piece of 3/16" tubing provided with 
a 3" diameter metal disc, and the fre- 
quency control antenna is a 16" piece 
of 3/16" tubing bent at the top in a 
spiral leaving the over -all length 
about 9 ". Two controls are provided: 
one is a manual volume control, and 
the other is a knob operated trimmer 
which serves as a manual zero -beat 
control. 

Alignment of the Theremin is as 
follows: 

1. Connect power to the instrument 
and its output to an amplifier or head- 
phones and allow several minutes for 
warm -up. 

2. Remove 6SN7 tube, turn manual 
volume control full on. 

3. Set manual zero beat control to 
half capacity. 

4. Adjust trimmer condensers on 
one or both oscillators until audio 
tone is heard; continue adjustment of 
trimmer till zero beat is produced. 

5. Check zero beat with manual 
zero beat control; audio note should 
increase in frequency in either direc- 
tion. 

6. Replace 6SN7 tube and allow it 
to warm up. Hold hand on volume 
control antenna and adjust manual 
zero beat control for audible note. Re- 
move hand from volume control an- 
tenna. 

7. Carefully adjust the air trimmer 
in the volume control oscillator (us- 
ing an insulated alignment tool) till 
the audio note stops. Bring hand near 
the volume control antenna; the tone 
should increase in intensity as your 
hand approaches it. Readjust the air 
trimmer for smoothest volume con- 
trol action. 

8. Readjust manual zero beat con- 
trol to zero beat. 

9. You're in business; control vol- 
ume with one hand near volume con- 
trol antenna and pitch with the other 
October, 1949 
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R5-100,000 ohm, I w. res. 
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Ca. C7-100 wad. mica cond. 
Cx. C o. C15 -.03 µ)d., 400 y. cond. 
Cu. e,5-.05 AM., 400 y. cond. 
CI5-.005 Aid., 400 y. cond. 
CH-.001 Aid., 400 v. cond. 
Ci, -100 Auld. air trimmer cond. 
LI, L2-150 t. #28 D.S.B. jumble wound on 

3/4 bokelite rod, 5/6" long, tapped at 50 t. 
Ls-I00 t. #28 D.S.B. jumble wound on 3/4a 

bakelite form, 3 /e" long, center tapped. V V4-6C5 tube 
V_, -6SN7 tube 
V;, -6SA7 tube 

Schematic diagram of the Theremin. A separate power supply and amplifier are required. 

hand in a fist near the frequency an- 
tenna. 

As the output of the device has fair- 
ly good waveshape, an amplifier with 
a tone control is desirable to give 
some control over the overtones of the 
music produced. It might even be ad- 
vantageous to create wholesale dis- 
tortion of the waveshape by inserting 
a limiting or clipping device to pro- 
duce harmonic distortion and thus 
create the musically desirable rich 
tones. 

The writer believes that this article 

will be of interest to many experi- 
menters who have heard Theremin 
music and wanting to build one, have 
been unable to get constructional 
data on the device. With practice, al- 
most anyone with an "ear" for music 
can perform with the instrument. 

A suggested method of learning to 
use the instrument is to accompany 
phonograph records, such as "In a 
Monastery Garden," "Lover Come 
Back to Me," and several other Victor 
records of Theremin and orchestra. 

Under- chassis view: (Top left) 6C5 volume control amplifier; (bottom left) 6SN7 volume 
control oscillator; (top right) 6SA7 mixer oscillator; (bottom right) 6C5 tone oscillator. 
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By ROBERT 11 I. FIELD 

Most service technicians get all the information possible 
about the antics of the set by questioning the owner. 
A helpful bit of information will save hours of work. 

WALK into any radio shop and 
ask, "How do you go about 
servicing intermittents?" 

The chances are you will get an an- 
swer like this, "Oh, we just try every- 
thing." A hit -or -miss procedure, how- 
ever, may mean lost time and money 
for both the technician and the owner. 

Good, reliable equipment obviously 
will help in quickly locating the trou- 
ble. A chanalyst or comparable in- 
strument is the best for isolating it to 
a particular section or stage. Un- 
fortunately, however, for many of the 
smaller shops, the cost of such in- 
struments is relatively high. If this is 
the case, a two -stage signal tracer 
(pentode, first audio, and power pen- 
tode output) can be built from "junk 
box" parts. Distortion may occur 
when commercial probes with built -in 
detectors are used in checking audio 
circuits. To overcome this, use a 
shielded prod (Fig. 1A) coupled into 
the signal tracer through a .01 p.fd. 
condenser. A separate prod should be 
used for r.f. -i.f., utilizing a 100 Aufd. 
mica condenser to eliminate unwanted 
audio pickup. 

Another important piece of equip- 
ment is a v.t.v.m., which can be built 
from a kit costing no more than an 
average volt -ohmmeter. The tech- 
nique used on sets that go dead or lose 
volume is to connect the v.t.v.m. prod 
to the a.v.c. circuit at the top of the 
second detector load resistor. If no 
change can be noted during the time 
the trouble occurs, the fault lies in 
the audio section. 

If trouble is suspected in the front 
end, and you think the oscillator is 
not functioning properly, put the 
probe on the oscillator grid; a radical 
change of grid bias will indicate trou- 
ble. For noise, or when you have 

401 

isolated the trouble with the v.t.v.m., 
use the signal tracer to pin down the 
faulty circuit or component. 

Noisy tubes, the cause of much in- 
termittent disturbance, are not hard 
to locate. In most cases, merely tap- 
ping the tubes is sufficient, although 
the defect is not often apparent until 
they are sufficiently hot. Filaments 
that open after heating usually cause 
a slow fade and a slow return to 
normal set volume. 

Shorts, or partial shorts, that occur 
after the tubes are heated, may cause 
hum, perhaps when a station is tuned 
in. The oscillator tube may check 
"okay" in the tube checker, but a 
signal tracer may reveal a partial 
cathode -heater short, which will bring 
about hum modulation of the receiver 
oscillator's output. 

Low transconductance in the oscil- 
lator section of a mixer tube will 
cause the set to go dead when the 
line voltage drops, this being espe- 
cially true in three -way portables. The 
customer may say that it works all 

Fig. 1. 

F.017,- ---:: R.P 1.F. 
DI 

, A 
( 1 TD _-_ __ CCNDTFOL -+- SIGNAL J TRADER 

(A) 

117 V, A.C. STANDARD 117V. MAZDA LAMP 105 V A.C. 

(B) 

The output voltage should be 105 volts when 
the portable receiver is plugged in. Use a 
standard Mazda lamp, changing the size until 
proper voltage is obtained. 

right during the day but that the trou- 
ble -begins around supper time. In- 
stalling a new oscillator tube will not 
help in many cases. 

Using a voltage dropping cord (See 
Fig. 1B) to lower the voltage to 105 v., 
parallel the filament dropping resis- 
tor in the set with a one or two watt 
carbon resistor of about 5000 ohms. 
Decrease the value of this resistor 
until the filament voltage on the oscil- 
lator tube is about 1.2 v. Check to 
make sure that the filament voltage 
is not exceeded in normal line volt- 
age and you will have a sure cure for 
some of those three -way portable in- 
termittents. 

Condenser defects can be the most 
elusive of all trouble- shooting prob- 
lems. The more ingenious service tech- 
nicians have worked out a variety of 
systems to cope with them. Some use 
a spotlight to open them up with heat, 
some jiggle them with an insulated 
prod, and some squeeze them with 
pliers. Others may just rip them out 
and put in a new set. Care should be 
taken not to squeeze a suspected paper 
condenser, however, as the good ones 
can easily be spoiled with too much 
treatment, and the trouble may be 
multiplied. A bone crochet hook is use- 
ful for giving them a gentle push or 
tug. 

With filter condenser hum or noise, 
it is difficult to tell just what is wrong. 
In one instance, when an audio signal 
tracer discovered an increase of hum 
at the "B plus" terminal, unrolling 
the condenser disclosed a piece of alu- 
minum clipping that had been left in 
accidentally during the manufactur- 
ing process. Unusual though that ex- 
ample may be, it is included to show 
that the most minor adjustments may 
be overlooked in searching for the 
cause of annoying set troubles. Dust, 
dirt, or metal filings between the 
plates of tuning condensers may cause 
intermittent noise, intermittent oper- 
ation of the oscillator section and in- 
termittently low volume. 

If turning up the volume control 
causes the set to return to normal, 
a faulty coupling condenser is a good 
bet. A loss of volume combined with 
a tinny sound caused by the weaker 
bass notes means that it will be neces- 
sary to trace down the guilty con- 
denser. An open bypass on the audio 
volume control bus will cause the i.f. 
stage to oscillate, and plate supply 
bypasses can also cause oscillation. 
Screen supply bypasses can cause both 
oscillation and lack of volume. 

Ceramic type grid condensers may 
open up from time to time, causing 
the set to be inoperable at the low 
end of the broadcast band, coupled 
with a tuning shift to a higher point 
on the dial at the high frequency end. 
This is due to a decrease in capacity 
across the oscillator coil. Shunting the 
grid condensers with good ones will 
point out this difficulty. 

Although mica condensers do not 
usually go wrong, when they do they 
are especially hard to trouble- shoot. 
A v.t.v.m. may be used to indicate a 

(Continued on page 122) 
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Compiled by KENNETH R. BOORD 

r \ HIS month we are pleased to 
dedicate the ISW Department to 

- - Radio Indonesia in Batavia, 
Java, N. E. I. Direct from Charles 
Stuart, English Foreign Broadcasts, 
Radio Indonesia, comes this data on 
Batavia's new 100 kw. transmitter, 
which by this time should be testing 
on 15.15. Watch for it during the 
English transmission daily 0600 -0700. 

Radio Indonesia's 100 kw. short- 
wave transmitter, manufactured by 
General Electric, is located at Keba- 
joran, a suburb of Batavia. The trans- 
mitter was ordered during the war 
but could not be manufactured. It 
was first intended to erect this sta- 
tion in Dutch New Guinea near So- 
rong, which was being developed into 
an oil town by the Netherlands New 
Guinea Petroleum Company, a con- 
cern having sufficient electric power 
available. This plan fell through, how- 
ever, and the transmitter has been 
installed at Kebajoran by the Post 
and Telegraph Department. 

The design of the "K. 100" is mod- 
ern. It has two panels, each 2.5 
meters in length on the left and right 
of a service door. This door is fitted 
with a safety switch incorporated into 
the lock and automatically cuts out 
the high- tension current if anyone 
should enter the transmitter's inte- 
rior. Behind the left -hand panels, 
which are illuminated by fluorescent 
lighting, there is the radio frequency 
installation with protective equip- 
ment. The right -hand panels enclose 
the modulator and sub -modulator, 
high- tension rectifiers, and the con- 
trol of the water -cooling system. 

The first stage of the radio fre- 
quency channel incorporates a crystal 
with thermostatically -controlled tem- 
perature. There are arrangements 
for ten crystals so that the frequency 
channel has five different frequencies. 
An emergency crystal is necessary for 
each setting. 

The second stage incorporates a 
frequency doubler, while the third 
acts either in the capacity of a 
doubler or as an amplifier. 

The fourth and fifth stages are am- 
plifiers; the latter is capable of pro- 
ducing eight kilowatt grid driving 
power for the excitation of the final 

(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 2400.1 

October, 1949 

SHORT -WAVE 

stage which consists of four water - 
cooled tubes, 880 in push- pull -paral- 
lel. The 100 kilowatt amplifier is 
tuned by a servomotor which lessens 
the risk of high tensions. 

Modulation of this final stage ne- 
cessitates that the modulator must 
deliver 50 kilowatts of audio -power 
as the Heising -system of modulation 
is used. The water -cooled tubes are 
set in "Class B" and are preceded by 
a four -stage, push -pull sub -modulator, 
which is quite a normal audio- ampli- 
fier. 

The main rectifiers produce direct 
current of 4000 and 10,000 volts. Fur- 
ther rectifiers deliver the grid bias for 
the larger tubes plus the energy for 
the smaller amplifiers. 

The cooling system of the trans- 
mitter uses distilled water for preven- 
tion of sediment or scale. The water 
is in turn cooled by air. Air also is 
blown via a channel under the air- 
tight enclosed racks and is extracted 
via a further channel on top of the 
racks to the transmitter. 

In front of the transmitter there is 
a control desk for partial remote con- 
trol of the entire equipment. 

The "K.100" has its own power sta- 
tion which incorporates three power 
units, each with a 270 -horsepower 
Diesel motor. Each motor is set on a 
concrete block weighing 52 tons, and 
each block is independently sprung 
to eliminate vibration. 

It is definite that the new 100 kilo- 
watt transmitter will be in use long 
before July 1, 1950, which is the date 
for the introduction of the proposals 
of the Mexico City high- frequency 
conference. It is expected that, tem- 
porarily, the same channels will be 
used for the transmissions which are 
now in common use by the present 
low- powered transmitters. The prin- 
cipal frequency will be 15.150, which 
is the present working frequency of 
YDC, operating with 3 kilowatts pow- 
er. 

Transmitting power will be radi- 
ated by an antenna array of 24 dou- 
blets without a reflector. Thereby, a 
gain is realized by the fact that for 
Batavia, Australia -New Zealand are 
in just the opposite direction to India 
and West- Europe. 

Also planned is a rhombic antenna 
(Continued on page 104) 

A front view of the new 100 kw. transmitter of Radio Indonesia, Batavia, Java, N.E.I. 
Two panels, each 2.5 meters in length, are placed to the left and right of a service 
door, which is fitted with a safety switch that automatically cuts out the high ten- 
sion current if someone enters the interior. Behind the left -hand panels, illuminated 
by fluorescent lighting, is the radio frequency installation with protective equip- 
ment. Enclosed behind the right -hand panels are the modulator and sub -modulator, 
the high- tension rectifiers, and the control mechanism of the water -cooling system. 
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A Three -Pound 10 -METER BEAM 

By 
E. F. HARRIS 

A"9KN 

Construction details of 

a light- weight, all -metal, 

two element, ten -meter antenna. 

GREAT deterrent to the erec- 
tion of a beam at a residence 
within a well populated area is 

the outlandish appearance of most ar- 
rays. Some homemade units that are 
well built give an overbearing appear- 
ance, while many of the commercial 
units when erected give the residence 
an outstanding, but somewhat un- 
wanted, look. Fortunately, during the 
past year there has been wide accept- 
ance of the television type array atop 
houses so that, at present, they no 
longer evoke a second glance from the 
average person. The array described 
was designed to be as inconspicuous as 
possible, and, in fact, except for the 
element lengths, it could easily be 
taken for a television array by anyone 
unfamiliar with ham radio. 

Electrical Considerations 
Thumbing through the literature 

and discussing the problem over the 
air, it was fairly well established that 
the average two, three, and four -ele- 
ment beams give results as shown in 
Table 1 (Fig. 2). The two -element ar- 
ray gives the greatest step in the right 
direction, in that about 3.5 times power 
gain is realized. Diminishing returns 
begin to set in with additional ele- 
ments, as the three -element array 

Fig. 1. Close -up view of the all-metal beam antenna. 

produces 5 times gain and the four - 
element about 6.5 times. The multi - 
elements give greater front -to -back 
ratios; however, considering the over- 
all problem, it was decided to compro- 
mise this feature and accept the 10 -15 
db. produced by the two elements. In- 
cidentally, this amount of rear attenu- 
ation is appreciable, and the front -to- 
side ratio will run about as high as the 
more complicated arrays, since the 
number of elements do not affect the 
direct side pattern to any extent. On 
receiving, random interference is as 
likely to arrive from the side as from 
the rear. 

Fig. 2C shows the variation with 
spacing of an array employing a ra- 
diator and a director. Maximum gain 
occurs at .1 wavelength spacing, but 
the peak remains high between .1 and 
.15 wavelength. Investigating Fig. 2D 
for the variation of radiation resist- 
ance with spacing, it is seen that the 
driven element will present about 15 
ohms to the feed system. The final de- 

Fig. 2. 
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sign employs 4 foot spacing, which is 
.12 wavelengths at 29 mc. 

Two feed systems are very popular, 
and it is desirable to be able to utilize 
either. Fig. 2A shows the beam fed 
with 300 -ohm twin line. This line is 
desirable in that it is easily obtainable 
at a low cost and has very low attenu- 
ation. It is more susceptible to effects 
of rain and weather; however, these 
may be minimized by proper installa- 
tion and good matching. A length of 
75 -ohm transmitting twin line is used 
to match the 15 -ohm array impedance 
to the 300 -ohm line. This transform- 
ing section is Y4 wave at 29 mc. and 
should be cut to 69 inches. The result- 
ing SWR on the 300 -ohm line is less 
than 1.5. 

Fig. 2B shows the arrangement for 
employing coaxial cable. While it is 
still available on the surplus market 
at extremely low cost, this feed line 
is attractive in that it offers ease of 
installation and good stability with 
fairly low loss characteristics. RG -8 /U 
has a characteristic impedance of 52 
ohms and is recommended for this ap- 
plication. Two quarter wavelengths 
wired in parallel will present a trans- 
forming impedance of 26 ohms. When 
connected to the 52 -ohm line, this ar- 
rangement will produce a SWR of less 
than 1.5. The two lengths of cable 
should be 67 inches each, and they 
should be carefully prepared with the 
inner conductors connected together 
and the outer shield braids bonded 
well at both ends. Some means should 
be taken to weatherproof the ends. 
The use of coaxial connectors makes 
for a good installation; however, this 
method is expensive in that it involves 
the use of several connectors. An ex- 
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cellent method is to prepare the cables 
carefully and then use one of the avail- 
able potting resins to effect a perma- 
nent seal. 

The director is tuned with a hairpin 
arrangement at the center of the ele- 
ment. With the spacing as shown, the 
final length arrived at is 15 feet, 6 
inches for the director; the radiator is 
cut at 16 feet. After the correct length 
of the parasitic element was deter- 
mined, a permanent type of hairpin 
was constructed of 1/2 inch brass rod 
as shown in the photograph. 

Mechanical Design 
The choice of materials for the beam 

is restricted by the light weight re- 
quirement; however, there are avail- 
able aluminum alloys which are ca- 
pable of handling high stresses while 
maintaining low weight ratios. The 
tubing chosen for this unit is 24ST 
throughout; this aluminum alloy was 
developed for aircraft work and is the 
strongest available at the present time. 
Its yield point is between 60,000 and 
70,000 pounds per square inch. A 
square- shaped tubing was ,chosen, as 
this form lends itself readily to ease 
of fabrication. The elements consist 
of a half -inch square tube with .025" 
wall, while the boom is constructed 
of similar tubing with heavier wall 
(.064 ") for added strength. Fig. 4B 
shows the cross section of the tubing, 
together with some of the dimensions 
used in the calculations for conditions 
of maximum loading the array will 
stand. 

The constructional details are sim- 
ple and straightforward. Two four - 
foot lengths of the .064" wall tubing 
are prepared and attached to the cen- 
ter support bracket. See Figs. 6A and 
6C. The center support bracket is con- 
structed from a piece of 21/2"x21 /z "x1/4" 
aluminum angle. The angle is drilled 
and tapped to accept the screws which 
hold the boom elements and in addi- 
tion has a large hole in the top side 
to clear the 1" mast. A formed strap 
clamps the bracket tightly in place on 
the mast. 

Two Lucite insulators, 31/$ "x33/4 "x1 /4 " 
thick, are prepared and attached to 
each end of the boom. The Lucite is 
strong mechanically and provides good 
insulation at the fairly low impedance 
points represented by the centers of 
the elements. The center of the di- 
rector is insulated in order to provide 
for adjustment by means of the hair- 
pin assembly. 

Two eight -foot lengths of the .025" 
wall tubing are prepared for the radia- 
tor and two more, 7'4 ", for the direc- 
tor; the hairpin makes up the neces- 
sary additional length for the director. 
Thus these nine pieces, together with 
the necessary hardware, go to make 
up the entire beam. 

It is desirable in this sort of design 
to calculate the stresses which are 
liable to occur under conditions of 
heavy winds and ice encountered in 
many installations. The lightness of 
such a structure is misleading and may 
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give one a tendency to discount it as 
being weak mechanically; however, it 
is possible to obtain high strength in 
light structures as has been proved by 
the aircraft industry in the past. 

In this section of the country, there 
rarely occur winds of velocity greater 
than 75 m.p.h. Also, it is safe to pre- 
dict that a half inch of radial ice is 
about the maximum amount that will 
form on the elements. It is also true 
that the maximum wind velocities do 
not occur simultaneously with the for- 
mation of ice and that about 50 m.p.h. 
should be the maximum wind velocity 
with ice. Accordingly, calculations have 
been run, first, for the condition of no 
ice and a 75 m.p.h. gale and, second, 
for 1/2" radial ice and a 50 m.p.h. wind. 

Stress Calculations 
Wind pressure = .0025 172 

Stress = MC /I 
Where : 

M = maximum moment (in lbs) 

BRACKET CENTER SUPPORT 

I /P° 
1 

O ---4 
(B) 

BOOM ELEMENT 0 
0 _0 

0 0 0 
2 ®_ 0 

0 MOUNT BRACKET - INSULATOR 0 

Fig. 4. 

C = radius of member 
I = moment of inertia = .05 (D4 -d4) 
For 75 m.p.h. wind and no ice. 
P = .0025 (75) 2 = 14.5 pounds per 

square foot of area. 
The projected area of one element 

(8') as a cantilever from its support is 
.5/12 X 8 = .333 square feet. 

Total load on member is 14.5 X .333 
= 4.85 pounds. 

The moment occurring at the point 
of support is the total load acting at 
half the distance out on the element. 

4.85X8X12 
M = = 232 inch pounds 

232 X .25 
Stress = MC // = .05 (.54 -.454) 

58 - 58/.00108 
.05 (.0625 -.041) 

= 54,000 pounds per sq. inch. 
Note that the 24ST aluminum tub - 

(Continued on page 170) 

Fig. 5. A two -meter beam, or even a TV array can be mounted on top of this unit. 
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Audio Service and 
Development Techniques 

By 
J. CARLISLE ROABLEY 

lo THE service technician who 
familiarizes himself thoroughly 

- - with the many applications and 
uses of the various test instruments, 
there will be hardly any problem aris- 
ing from improper operation of a re- 
ceiver, from detector to speaker, that 
cannot be rapidly diagnosed. In this 
article, we will examine the operation 
of the oscilloscope, the audio oscilla- 
tor, the vacuum tube voltmeter, and 
the square -wave generator. The scope, 
of course, can be used as a vacuum 
tube voltmeter, in addition to its other 
virtues. 

First, let's consider how these in- 
struments may be helpful in service 
work. For clarity, specific cases will 
be studied while considering the vari- 
ous problems. 

On the bench is a receiver suffering 
from a severe case of distortion. This 
is easy to locate with the scope. Con- 
nect the audio oscillator across the 
volume control; the Y axis input of 
the scope is clipped across the speaker 
voice coil. A frequency of 1000 cycles 
may be chosen, as any audio system 
should pass it readily. With the oscil- 
lator output adjusted to about 1 volt, 
increase the receiver volume control 
until a pattern appears on the scope 
tube. 

The next step is to adjust the Y axis 
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Fig. 1. Author's setup 
used to check a multivibra- 
tor circuit. A breadboard 
arrangement of this type 
is very simple to assemble. 

Test equipment and techniques for 

audio servicing and experimenting 

with new and improved circuits. 

gain until the picture is approximate- 
ly one inch high. Set the sweep -fre- 
quency control until you have several 
cycles, and stand it still with the least 
possible amount of sync. If the wave- 
form departs in shape from the wave 
from the oscillator, the distortion is 
in the audio system. 

Different types of distortion will 
make themselves known in different 
ways. For instance, if a sine wave 
with a square top is noted, it may be 
considered that one of the amplifier 
tubes is being driven either to zero 
bias or to cut -off. Using the Y axis 
scope lead, start at the oscillator and 
work toward the output stage, touch- 
ing the grid and plate, respectively, of 
each successive tube. Presently, you 
will come to the offending stage. 

By touching the Y axis lead to a 
"B +" point in the amplifier, it can 
be determined whether the beam is 
deflected up or down with a positive 
voltage and, from that, which polarity 
of the sine wave is distorted. 

If the negative peak is observed at 
a tube plate, for instance, this might 
indicate a shorted cathode bypass con- 
denser, which would accomplish the 
same effect of removing the bias on 
the stage and limiting the ability of 
the plate to swing negative. If the 
distortion takes the form of hum, it 
will show up on the scope screen in the 
offending stage as a 60 or 120 cycle 
modulation on the 1000 cycle test 
signal. The hum might be caused by 
an open filter condenser, an open cath- 

ode bypass condenser, or a tube with 
a cathode to heater short. 

Progressing from stage to stage, 
the voltage gain of the system can be 
measured, either with the scope or the 
vacuum tube voltmeter. Just measure 
the voltage at the grid of the stage, 
then the a.c. voltage at the plate; di- 
vide the . former into the latter, and 
that is the gain. Reference to a tube 
manual will indicate if it is in the 
right order. Phase inverter circuits 
may be checked also to see if their 
outputs are equal in amplitude and 
180° out -of- phase. The amplitude can 
be measured with the scope or the 
vacuum tube voltmeter. 

To check the phase inversion, con- 
nect the Y axis plate to the one out- 
put and the X axis plate to the other 
output, switching off the sweep circuit. 
You should get the familiar circular 
pattern if the inverter is okay. If fre- 
quency distortion is suspected we can 
run a response curve or give a quick 
check with the square -wave genera- 
tor. 

For an accurate determination, con- 
nect the audio oscillator to the am- 
plifier's input. Remove the speaker 
from the circuit and substitute a re- 
sistor of the proper resistance (usu- 
ally 6 -8 ohms) and of sufficient dissi- 
pation (10 or 20 watts). Connect the 
vacuum tube voltmeter across the os- 
cillator output and the scope Y axis 
input across the output resistor. Start- 
ing at a low frequency and holding the 
oscillator's output constant at a value 
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low enough not to overload ',the ampli- 
fier, increase the frequency. Note the 
waveform on the scope screen, and 
record the amplitude of the voltage 
across the output resistor at each fre- 
quency. Be sure that the amplifier's 
tone controls are in the normal, or 
"flat," position. 

Afterward, the response curve may 
be drawn on graph paper. It is con- 
ventional to use four or five cycle 
semi log paper for audio amplifiers. 
You can plot frequency against re- 
sponse in either volts or decibels. If 
there is a serious discrepancy in re- 
sponse, it can be corrected by locating 
the offending part. If it is an inherent 
characteristic of the amplifier, equal- 
ization may be inserted to compensate 
for it. 

We may connect the scope across 
the output of a phonograph pickup 
and observe distortion while it is play- 
ing an actual selection. Some crystals 
show no distortion when reproducing 
a single frequency but do generate 
considerable distortion in the pres- 
ence of a complex wave. The pickup 
response curve may be run by play- 
ing a "tone test" frequency record 
and noting the output voltage on the 
scope. 

The speaker and baffle may be 
checked for rattles and resonances by 
connecting the oscillator to the ampli- 
fier's input and the speaker to its out- 
put and running through the frequen- 
cy range. The lower frequencies will 
show up any rattles caused by a mis- 
aligned voice coil, cone tears, loose or 
flimsy cabinet construction, loose 
hardware, and any microphonic ef- 
fects. 

Power output may also be found by 
measuring maximum undistorted out- 
put voltage across the proper load 
resistance and computing the power 
by the formula P = E2 /R. Remember 
that if you use the scope to measure 
the output voltage, it indicates the 
peak -to -peak value of the voltage. 
Power is compiled with the r.m.s. 
value. The peak -to -peak value is 2.82 
times the r.m.s. value. The vacuum 
tube voltmeter will indicate the r.m.s. 
value of a sine wave on the a.c. 
ranges. 

Another aspect of these test instru- 
ments is their invaluable aid to those 
who like to develop their own circuits. 
In these experiments, the instruments 
constitute a complete audio labora- 
tory. 

It is wise to first set up your pro- 
posed circuit on a breadboard and 
have all the possible bugs ironed out 
before the finished chassis is drilled. 
This not only saves a lot of grief in 
the completed unit, but also permits 
giving some intelligent thought to 
neat layout and wiring of the pro- 
posed equipment. 

Fig. 1 shows the author's setup to 
develop a multivibrator circuit. The 
wooden breadboard is cheap and it is 
easy to mount parts on it. The ar- 
rangement may be used over and 
over again. 

In developing circuits which re- 
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+1F MORE SOCKETS ARE DESIRED THEN THIS DIMENSION MAY 
BE INCREASED 2" PER ADDITIONAL SOCKET. 

Fig. 2. Metal blanking of a 4 tube development chassis. It is similar to the 
completed unit shown in Fig. 4, provisions for a power supply being omitted. 

quire shielding, it is wise to use a 
metal breadboard which simulates not 
only the chassis in the finished model, 
but also all the capacities to ground 
that the chassis will cause. 

Fig. 4 shows a very convenient 
metal development chassis. The tubes 
are out of the way, with the socket 
connections in the most convenient 
position. A series of holes is drilled 
in the apron along one edge to facili- 
tate the mounting of pots, coils, con- 
densers, and other circuit elements. 
This also provides a rugged setup 
which may be left wired for some 
time if it is planned to develop a 
second series of circuits dependent on 
the first ones. 

A binding post strip is mounted on 
the side so that connection to a power 
supply may be easily made. This 
chassis might contain a power sup- 
ply for greater convenience and flexi- 
bility. 

The vacuum tube voltmeter can be 
used as a capacity measuring device 
by utilizing the a.c. ranges. It is 
hooked up in the same manner as an 
ohmmeter, except that a.c. is used 
instead of a battery. A filament trans- 
former on the 60 cycle output of the 
scope will do. The audio oscillator set 
to a medium high frequency can be 
used to measure small condensers. 

The voltage ranges may be cali- 
brated by observing the reading for a 
series of condensers known to be good. 
Fig. 3 shows the setup. If you can 
secure four points on each scale on 
the vacuum tube voltmeter, you may 
draw a curve so that you can read any 

Fig. 3. A capacity measuring setup. 

capacity from the curve. The square - 
wave generator cán be used to check 
the response of an audio amplifier 
quickly by noting the distortion of 
the wave on the scope. It is also use- 
ful to insert a calibration signal into 
the Z axis input on the scope. This 
will produce a series of dashes on the 
trace, which can be used when it is 
desired to find the frequency of a 
waveform while it is being observed 
with the linear sweep circuit. This 
square wave can be used to blank off 
some unwanted portion of a wave- 
form under observation, or to brighten 
a wanted part. 

The scope has a multitude of other 
uses by itself, such as finding why a 
receiver distorts when all voltage 
components and tubes check okay. 
That can happen in, for instance, a 
receiver with a negative feedback 
circuit. One of the feedback wires is 
inadvertently moved too close to the 

(Continued on page 125) 

Fig. 4. A convenient development chassis. Cir- 
cuits comprising any number of tubes can be 
quickly wired and checked in a chassis of this 
type before they are actually used. All tubes 
are mounted in an inverted position with socket 
pins easily accessible for circuit checking. A 
metal chassis of this type has definite advan- 
tages over a breadboard arrangement where 
capacity effects would alter circuit operation. 
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A Special 

Wide -Band 
Scope 

Amplifier 
By MILTON KAUFMAN 

RCA Institutes 

Modernize that oscilloscope - add these features to 
your present instrument and make it more versatile. 

r \ WO inherent , faults which exist 
in many popularly priced oscillo- 

- scopes are the slugggishness of 
positioning movements in the horizon- 
tal and vertical directions and the 
poor frequency and phase response 
characteristics over a wide band of 
frequencies. The circuit presented 
herewith eliminates these faults by 
providing instantaneous changes of 
positioning and wide -band character- 
istics of both horizontal and vertical 
amplifiers. Also included in the circuit 
is a frequency- compensated attenua- 
tor. 

Frequency Response 
Requirements 

The necessity for wide -band re- 
sponse of the horizontal amplifier may 
not be immediately apparent when it 
is remembered that the maximum 
sweep frequency is usually limited to 
50,000 cycles -per- second. However, it 
is the shape of the saw -tooth wave 
which requires wide -band response 

rather than its repetition frequency. 
In Fig. lA is shown a saw -tooth wave 
of 50,000 cycle repetition rate with a 
retrace of 10 per -cent. The entire pe- 
riod of one wave takes 20 microsec- 
onds, and the retrace time is equal to 
two microseconds. Maximum funda- 
mental frequency of this wave may be 
computed by 

F= 1/2T 

where T equals the retrace time, and 
thus F equals 250,000 cycles. If the 
maximum repetition rate of the sweep 
frequency of 200,000 cycles were used, 
a bandpass of at least one megacycle 
would be needed. 

At the low frequency end of the 
spectrum, saw -tooth waves as low as 
15 cycles -per- second are of practical 
use. If the proper waveshape is to be 
maintained, at least the fifth subhar- 
monic should be passed, or three cy- 
cles. Thus it is readily seen that the 
horizontal amplifier should possess 
wide -band characteristics. Signals ap- 

(A) 
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Fig. 1. (A) Saw -tooth wave of 50,- 
000 -cycle repetition frequency. (B) 
A conventional positioning circuit. 
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plied to the vertical amplifiers may 
range in frequency from 0 to several 
megacycles. For example, to obtain 
good response on a 100,000 cycle 
square wave, the amplifier should pass 
at least the tenth harmonic or more, 
setting the minimum response at one 
megacycle. To obtain a flat top on the 
square wave, the low frequency re- 
sponse should extend flat to the tenth 
subharmonic which, for a 60 -cycle 
square wave common in television 
testing, would mean six cycles. 

A conventional positioning circuit is 
shown in Fig. I.B. Whenever the posi- 
tioning control R, is moved, condenser 
C, must charge to the new d.c. poten- 
tial through R,. This makes up a long 
time constant circuit. Thus the spot 
travels slowly across the screen as the 
condenser charges or discharges. If 
this sluggishness is to be eliminated, 
there must be no condenser level to 
change, which means that direct cou- 
pling to the deflection plates is neces- 
sary. 

Resume of the Circuit 
A brief summary of the improved 

circuit as shown in Fig. 2 is as fol- 
lows : The input consists of a three - 
step frequency compensated attenua- 
tor, a cathode follower input stage 
direct coupled to a grounded grid am- 
plifier compensated for high- frequency 
response. This is direct coupled through 
a constant impedance network con- 
taining the positioning control to a 
push -pull cathode coupled deflection 
amplifier which in turn connects di- 
rectly to one set of deflection plates. 

Attenuator 
Stray capacities such as C, and C3 in 

Fig. 5A are negligible at low frequen- 
cies but assume increasing importance 
as the frequency becomes higher. At 
high frequencies, they will cause re- 
duced input impedance to the scope, 
which is undesirable if the circuit be- 
ing tested is not to be disturbed from 
its normal operation. They will also 
cause frequency and phase distortion 
of the observed signal, thus changing 
its waveshape on the scope from the 
original. This condition varies with 
the position of the slider on R. To rem- 
edy this situation, use is made of a 
frequency compensated calibrated step 
-attenuator, a simplified circuit of 
which is shown in Fig. 5B. If the time 
constants, R,C, and R2C are made 
equal, the ratio of output to input volt- 
age E2 /E, will be independent of fre- 
quency. Since the value of C. is fixed, 
C, may be computed from 

C, = R2C, /R, 
The sum of R, plus R2 is always kept 

to approximately two megohms and 
thus is equal to the input impedance 
for all settings of the attenuator. 

Coupled directly to the attenuator 
and thus eliminating the need for com- 
pensation is the first stage of the am- 
plifier, a cathode follower V,.. (Fig. 2). 
Important advantages of the cathode 
follower as an input stage are low in- 
put capacity to prevent high- frequency 
attenuation of the signal and high in- 
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put impedance to prevent loading a 
circuit under test. For the triode in 
question the dynamic input capacity 
in µofd. is given by 

Cok 
C,,, - GmRk 

C 
and equal to 4.93 µpfd. as against about 
48 µpfd. when used as a conventional 
amplifier, with a normal plate load re- 
sistor. 

C 9 =CQ,,+C90(1+A) 
The signal voltage is developed 

across the cathode resistor R9 of V 
(Fig. 2). It will be noticed that the 
grid of this half of the 6SN7 tube is 
connected directly to ground. There- 
fore, any variations of cathode voltage 
will be applied to the second triode sec- 
tion as input signal. Since this consti- 
tutes direct coupling, no low- frequency 
compensation is necessary. Loss of 
gain at the high- frequency end is 
caused by the shunting effect of the 
output capacitance of V. plus about 
five µpfd. additional stray capacitance 
in the plate circuit. This is compen- 
sated for by shunt peaking coil L1 cal- 
culated from 

L, _ .5C9R22 

where R, equals the plate load resistor 
and is equal to the reactance of C9 at 
the compensating frequency of one 
megacycle. 
Ct = C039 + C,traa = 7 + 5 = 12 µpfd. 
Thus R, equals 13,400 ohms and L1 
equals one millihenry. 

Coupling to the push -pull stage i5 
accomplished by the constant imped- 
ance network R13C9 -R12C, where C, is 
equal to the input capacitance of V2 
and is an inherent part of the circuit. 
C6 is a variable condenser and is ad- 
justed so that the time constant R,3C6 
equals R,,C7. The procedure for ad- 
justing the amplifier will be discussed 
below. Potentiometer R acts as the 
positioning control and the network of 
resistors Rio, R11, R12, R,3 is chosen so 
that with the positioning control at the 

R1, R4, Re * -2 megohm, 1/2 w. res 
R2- 250,000 ohm, 1/2 w. res. 
R1- 20,000 ohm, 1/2 w. res. 
R5-50 ohm, 1/2 w. res. 
R7--- 13,400 ohm, 1 w. res. 
R8- Choose value to obtain 150 volt drop 
R9 -470 ohm, 1 w. res. 
R,0- 270,000 ohm, 1/2 w. res. 
R11- 50,000 ohm pot. 
Ru- 200,000 ohm, 1/2 w. res. 
R13- 850,000 ohm, 1/2 w. res. 
R79, R,6-- 15,000 ohm, 10 w. wirewound res. 
R,6- 150,000 ohm, 1 w. res. 
R17 -400 ohm, 1 w. res. 
C1, Cs, C6 -3 -12 µ%ofd. trimmer cond. 
C2-70 µµtd. ceramic cond. 

C5-.001 ofd. ceramic cond. 
C5-20 µid. @ 350 v. elec. cond. 
C7-Misc. stray capacity 
C9 -8 ofd. @ 350 v. elec. cond. 
S1 -3 pole, 2 gang rot. sw. 

to 2 mhy. var. inductor 
L2, L9-1.5 to 5 mhy. var. inductor 

0-6SN7 tube 
V2, V3 -6V6 tube 
Note: Where non- standard RM.4 values for 

fixed resistors are shown, it will be necessary 
to add the required combination of units to 
give the final value. 

*R9- Should be I megohm, 1/2 w. if 11 -step 
attenuator is used. 

Fig. 2. Diagram of the vertical deflection circuit. An identical unit is used for the 
horizontal sweep circuit. The deflection sensitivity is approximately 21 r.m.s. volts - 
per -inch at the plates or about .07 r.m.s. volts -per -inch through the amplifier. 
The frequency response is relatively flat from 0 cycles to about 1 megacycle. 

center point, the voltage at the grid of 
V2 will be 0 with respect to ground and 
may be varied seven volts "plus" or 
"minus." Positioning action which is 
instantaneous is accomplished as fol- 
lows : Assuming a change of R,1 is such 
as to cause a positive voltage to appear 
on the grid of V,, the increased plate 
current will cause a more negative d.c. 
potential change at the plate of V2 and 
deflection plate D1 to which it is di- 
rectly coupled. The increased plate 
current causes a greater positive volt- 
age to appear at the top of cathode re- 
sistor R,7. Since the grid of V3 is 
grounded, this has the same effect as 
though a negative voltage were im- 

pressed on the V3 grid, thus reducing 
the plate current and creating a more 
positive voltage at the plate of V3 and 
deflection plate D2. The positioning ac- 
tion, therefore, is not only instantane- 
ous but also more effective, since it is 
operated in push -pull fashion causing 
opposite polarities of d.c. voltage 
changes to appear on the pair of de- 
flection plates. 

Output amplifiers V2 and V3 are di- 
rect coupled by cathode resistor R17 
and are fed from the constant imped- 
ance network directly to the grid of 
V2. No low- frequency compensation is 
necessary here, but the loss of gain at 
high frequencies is taken care of by L, 

Fig. 3. (Right) Over -all view of the completed scope using a 5BP1 cathode -ray tube. Plate load resistors for the output 
deflection amplifiers may be seen mounted on top of the two small metal compartments. (Left) The cathode follower 
and amplifier stage 6SN7 for the vertical and horizontal deflection circuits are shown to the left, front to rear, respectively. 
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INPUT 

3 

SI 

I R2 I R31 R4 R5 R6 I R7 R8 R91 R0I 

C II 1CJ2 

. 

C14 1CIO CI6 C17 CIB 1C19 R2O 
C20 

SIa AND Slb ARE GANGED 

TO COMMON TERMINAL OF R5 -R6 
AT INPUT OF VI FIG.2 

R1- 600,000 ohm, 1/2 w. res. 
R,-800,000 ohm, 1/2 w. res. 
R - 900,000 ohm, 1/2 w. res. R- 960,000 ohm, 1/2 w. res. 
R5-980,000 ohm, 1/2 w. res. 
R6- 990,000 ohm, 1/2 w. res. R- 996,000 ohm, 1/2 w. res. 
R5- 998,000 ohm, 1/2 w. res. 
R,- 999,000 ohm, 1/2 w. res. 
R,0- 999,600 ohm, 1/2 w. res. 
R1,- 660,000 ohm, 1/2 w. res. 
R,5-250,000 ohm, 1/2 w. res. R,- 110,000 ohm, 1/2 w. res. 
R54- 41,700 ohm, 1/2 w. res. 
R14- 20,800 ohm, 1/2 w. res. 
R15- 10,100 ohm, 1/ w. res. 
R12-4000 ohm, 1/2 w. res. 
R18 -2000 ohm, 1/2 w. res. 

SID 
N ATTENUATION 

NO.I = 1:1 NO.7 =100:1 
N0.2 = 2:5:1 N0.8 = 250:1 
N0.3=5:1 N0.9 =500:I i 
NO.4 .10:1 80.10 = 1000:1 
N0.5 .25:1 NO.I I 

= 2500:1 
NO.6 = 50:1 

R, -1000 ohm, 1/2 W. res. 
R_20 -400 ohm, 1/2 w. res. 
C5 to C,a, inclusive -25 to 100 µpfd. var. cond. 
C11 -48 µpfd. ceramic cond. 
C,2 -128 upfd. ceramic cond. 
Cp: -288 µpfd. ceramic cond. 
C1, -768 µpfd. ceramic cond. 
C1 -1580 µpfd. ceramic cond. 
C15-3165 spfd. ceramic cond. 
C1 -7970 µpfd. ceramic cond. 
C15- 15,980 µpfd. ceramic cond. 
C55-.032 pfd. ceramic cond. 
C2-.080 pfd. ceramic cond. 
S1 -11 pos., 2 gang rot. sw. 
Note: Where non -standard R117.4 values for 

fixed resistors and condensers are shown, it 
will be necessary to add the required combi- 
nation of units to give the final value. 

An eleven -step attenuator that may be substituted in place of the three -step 
attenuator incorporated in Fig. 2. The input resistance and capacity are 1 

megohm and 32 µpfd., respectively, at all taps. Adjust condensers C, to C111, 

inclusive, as described in text for the three -step attenuator. This new atten- 
uator will be particularly desirable where more accurate measurements are 
desired. The three -step attenuator is somewhat coarse for normal work. 

Fig. 4. Diagram of power supply producing both plus and minus 300 volts. 

TI 

5W4 VI 

amp 

6X5 3 
V2 

G4 

5 

C5 

VR150 2 V3 

R5-50,000 ohm, 5 w. wirewound res. 
C1 -20 pfd., 450 v. elec. cond. 
C., C,, -20/20 pfd., 350 v. dual elec. cond. 
C4 -1 pfd. @ 1000 v. cond. 
Cs-I6 old. @ 450 v. cond. 

CHI CH2 

+ 300 V. 
1 I 1 t 

C2 G3 

B; 

6.3V. 

--300V. 

CH, CH2 -I6 hy. @ 50 ma. filter choke 
T1- 300 -0 -300 v. @ 55 ma., 5 v. @ 2 amp., 

6.3 v. @ 2.7 amp., power trans. 
5-5W4 tube 

6X5 tube V3, V4 -VR150 tube 

76 
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and L,, which are shunt peaking coils. 
It is possible to include additional 
stages of amplification following the 
principles described above. In this 
case potentiometer R11 would be re- 
placed by a fixed resistor. 

The necessary negative 300 volts 
may be easily acquired from the exist- 
ing power supply as shown in Fig. 4. 
The only current drawn is through the 
bleeder circuit and is insignificant. 
The two VR -150's included for voltage 
stabilization could be left out but are 
desirable to minimize drift due to volt- 
age changes. Regulation of the posi- 
tive voltage supply is likewise advan- 
tageous but not essential. 

Adjustment of the Amplifier 
Since no two amplifiers will be con- 

structed alike, and, therefore, will 
have different values of stray capaci- 
tances, it is desirable to make peaking 
coils L1, L2, and L, variable. Such coils 
may be easily constructed on a form 
incorporating a variable slug tuning 
device. In this case, the value of the 
inductance L, should be fixed at one 
mhy. with the slug halfway in. L, 
should be variable from about .5 mhy. 
to 2 mhy. to allow for discrepancies in 
resistors and stray capacitance. Simi- 
larly, L, and L, should vary from about 
1.5 mhy. to 5 mhy. 

It should be pointed out that vari- 
(Continued on page 175) 

Fig. 6. Rear view of the oscilloscope. 
In the center of the photograph may 
be seen the two 6V6's of the vertical 
push -pull deflection amplifier. The 
terminal board for all power connec- 
tions is shown in the foreground. 
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every month. 

Fill in coupon 

and _,. mail now 
, 1 

.October, 1949 

Got a "red hot 5 gallon electric water heater" for a Triplett tube tester? 
Need all the answers to an N. R. I. course? Want a set of Rider's Manuals 
for practically peanuts? Want a new job near home or away from the 
in -laws? Here they are - all listed FREE in the famous Radio Trading Post 
of the "C -D Capacitor" ! This bonanza of service and lots more are yours 
with your FREE monthly subscription to this jam packed, valuable little 
book. Mail coupon now for your copy. 

Cornell -Dubilier Electric Corporation, South Plainfield. 
New Jersey. Other plants in New Bedford, 
Worcester, and Brookline, Mass.; 
Indianapolis, Ind., and Providence. R. I. 

.oußti. ORNELI. 
manufacturer 

ER 
of 

World's leading 
CAPACITORS 

ANTENNAS 
TV 

AUTO VIBRATORS' 
POWER 

CONVERTERS 

EEC -fir/\ 

.. ` ¡ ELECTRIC 
CORRN10 -4 

1 CORNE'0 
Plainfield, 

Rw 
Jersey, 

Dept. 

'1 E monthly R b 
South Plainfield. 

Ne 

1 
SORE, 1 

Avant Pacttor". 

mÿ fil t copy to the address 

1 Shoe °r 
occupot1On..................... 

....-- 
<,..`1 

MO 
Address......... 

Zone.... 
_St °te...- .......... 

1910 

'Reg. U. S. Pat. Off. 

1949 
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COMPLETE 
TRAINING 

FOR BETTER JOBS 
in Radio - Electronics 

ONLY 

94 
5 MONTHS TO PAYI 

Here are three world- famous books so thoroughly 
covering radio theory, troubleshooting and servicing 
methods; so clearly explaining every phase of the 
work that, with a minimum of time, you'll soon be 
able to handle repairs on any type of Radio -Elec- 
tionic Equipment and qualify for better jobs, bigger 
pay checks! You couldn't get a finer, more complete 
or easier to understand training course AT ANY 
PRICE. Remember! These are the same Ghirardi 
books that were more widely used for wartime radio - 
electronic training than any other books or courses 
of their type! 

Ghirardi's BIG -3 
RADIO SERVICING LIBRARY 

These three big books contain a total of 3016 pages and 
1214 illustrations covering the complete range of basic 
radio -electronic and service subjects: 

1 -RADIO PHYSICS COURSE 
Complete basic training for beginners. Makes even 
the most difficult subjects easy to understand! 972 
pages. 508 Illus. Price $5.00. 

2- MODERN RADIO SERVICING 
The 1300 -page book that teaches you to work by 
truly professional methods. Explains all about test 
instruments, how to use them, circuit analysis, com- 
ponent replacements and dozens of other subjects. 
1300 pages, 706 illus. Price $5.00. 

3 -RADIO TROUBLESHOOTER'S 
HANDBOOK 

The great Ghirardi book that cuts service time in 
half on most jobs. Tells what to do. exactly how to 
do it in making quick repairs on over 4800 specific 
radio models. 744 manual -size pages, $5.00. 

Let A. A. Ghirardi train you for Radio- Electronics- 
AT ABSOLUTE MINIMUM COST! Starting with the 
fundamentals of basic electricity, these 3 books take you 
step -by -step through the efficient radio testing, adjust- 
ment and repair procedures that mean time saving and 
more profitable work. Hundreds of working data on tubes, 
color codes, transformers, resistors capacitors, record 
changers and other components help you solve job snags 
in record time. 

NEW LOW PRICE ... Easy Terms 
Bought singly, the books in this fact -packed library 

would cost you $15. Under this special offer, you save 
$1 and also have the privilege of paying in easy monthly 
installments, while you use the books. No waiting for 
monthly lessons. You learn fast -and you learn right! 

10 DAYS' BACK EXAMINATION 
SP 

Dept. RN -109, MURRAY HILL BOOKS, Inc., 
232 Madison Ave., New York 16, N. Y. 

Send me GHIRARDI'S BIG -3 Radio -Electronics 
Library. I enclose $2 as my first instalment and will 
send you $3 a month for four months until the total 
special price of only $14 is paid. It is understood I 
may read the books for 10 days. Then, if not satis- 
factory, I will return them postage paid and you 
agree to refund my $2 and cancel the remaining 
instalments. 

Name 

Address 

City - Zone... . State. .. . 

Occupation 

it YOU KNOW? 
By DAVID SCOTT 

101. In video amplifiers, why are 
even small amounts of phase shift 
troublesome at low frequencies ? 

A. Phase shift in video ampli- 
fiers at low frequencies is trouble- 
some because, while phase shift 
may be small in degree, the time 
delay in seconds is large. 

102. What is one effect of excessive 
low- frequency phase shift in video 
amplifiers ? 

A. Excessive low -frequency 
phase shift may cause a gradual 
change in shading from top to bot- 
tom of the picture. 

103. What is the purpose of peak- 
ing coils in video amplifiers ? 

A. When the loss in high fre- 
quency is due to stray capacitance, 
compensation may be effected 
through the insertion of small in- 
ductances, called peaking coils, at 
strategic points in the circuit. 

104. Draw a simple schematic dia- 
gram showing shunt peaking. 

A. 
SHUNT PEAKING COIL-7 

STRAY 
CAPACITANCE 

fT 

105. What are the limitations of 
shunt peaking? 

A. Shunt peaking serves well 
only if the maximum frequency 
limit is not too high, and there are 
only a few stages of amplification. 

106. What is meant by filter cou- 
pling ? 

A. Filter coupling is the process 
of connecting several peaking coils 
in series to improve the bandpass 
characteristics and to provide extra 
terminals from which signal energy 
can be taken without overloading 
any single point of the amplifier. 

107. Draw a simple schematic dia- 
gram illustrating filter coupling. 

A. 

DETECTOR CIRCUIT 

SYNC. CIRCUIT 
OUTPUT 

° 
z 

11 1 0 

ó 

108. What is meant by combination 
shunt -series peaking ? , 

A. Shunt- series peaking is a com- 
bination of shunt peaking and sertes 
peaking to achieve the best charac- 
teristics of each. 

109. Draw a simple schematic dia- 
gram illustrating low- frequency 
compensation. 

A. 

110. What is the purpose of the 
parallel C1 -Rf circuit in a low -fre- 
quency compensated amplifier plate 
circuit ? 

A. The C1 -Rf filter (see question 
109) provides: (1) Improvement in 
low -frequency response; (2) com- 
pensation for the phase shift in the 
coupling circuit, Cc -R,; and (3) iso- 
lation to the impedance of the pow- 
er supply deterring feedback. 

111. Draw a simple schematic dia- 
gram of a video amplifier, including 
high- and low- frequency compensa- 
tion. 

A. 

Cil 

-i- .' 

112. What are some considerations 
in compensating multistage ampli- 
fiers ? 

A. Since the amplitude- frequen- 
cy characteristic of an amplifier is 
the product of the individual stages, 
and the time delay -frequency char- 
acteristic is the sum of the individ- 
ual stages, it may not be possible 
for an amplifier to be compensated 
as a unit, but each stage must be 
treated separately. This is espe- 
cially true in broadcasting where 
there may be 20 to 30 stages of am- 
plification between pickup tube and 
final transmitter stage. 

(To be continued) 
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2 Great 
Mail Centers 

and 7 Store Outlets 
to speed orders 

ELECTRO/NEWS 

29 Years of Service- 500,000 Satisfied Customers 

1950 CATALOG GOING LIKE HOT CAKES! 
TV BARGÀ /N COUNTER ROCK -BOTTOM FOR 10" TV! 

Make more money on every TV in- LAFAYETTE CUSTOM 
stallation, cut down on come -back 
service calls -by picking up top -flight 
TV equipment at Lafayette's low Complete, ready to play, including 
1950 prices! picture 

WARD TV -FM ANTENNA tube 

2 Bank Array -13 Channels 

TV CHASSIS 

LIST PRICE: $27.00 

LAFAYETTE'S PRICE $625 

Here's a rare opportunity to pick up 
this excellent array at 75% off. Re- 
ceives all 13 TV channels, plus the 
FM band. Range on the LF array; 
44 -108 MC.; 174 -220 MC. on HF ar- 
ray. Average gain 2.5 db on LF array, 
1.5 db on HF array above tuned di- 
pole. Each unit can be rotated indi- 
vidually for maximum signal strength. 
Complete with 5 ft. mast. Stock up at 
this low price. No. 99N9612R (Shipping 
weight: 14 lbs.) $6.25 

TV MAGNE -ROTOR 
New Remote Control Rotator 
Beams Antenna to Signal 

Gives you absolute 
peak performance all 
around the dial. Keeps 
the antenna directly 
"on the beam" to bring 
in the strongest signal 
on each channel. Auto- 
matic signal light goes 
off when cycle is com- 
pleted. Antenna stops 
instantly on finger -tip 
release of remote con- 

trol. Plugs in any 110 standard out- 
let. Fits any antenna. Compare this 
price. No. 28N21951R (Shipping weight: 
8 lbs.) LIST PRICE, $29.95 

DEALER PRICE: $17.97 

CATHODE RAY TUBE 

Brand new 5BP1 cathode ray tubes 
perfect for oscilloscope use Green 
fluorescence with medium persistence. 
Large five -inch screen, medium shell 
magna) 11. pin base. 6.3 volt heater. 
anode No. 2 voltage 2500 volts. Each 
tube is individually boxed. Weight: 3 
lbs. No. 99N9559ß $2.95 

October, 1949 

94900 
Buy it at less than you would ordinar- 
ily pay for a kit alone! You can get it 
only from Lafayette for your custom 
installation at just about half price! 
Comes to you completely wire tested 
and lined up, all ready for installation 
into cabinet. Absolute lineavity, un- 
distorted viewing. Automatic fre- 
quency control for horizontal syn- 
chronization. Higher than average 
sensitivity and picture brilliance. Not 
a "price" set, but a precision -made re- 
ceiver 15" high, 21" wide, 19" deep. 
Shipping weight: 75 lbs. 
No. 1 -135R, complete with 10" picture 
tube (65 sq. inch picture) $149.00 
Nq. 1 -136R, complete with 121/2 " picture 
tube 197 sq. inch picture) $169.00 
No. 1 -137R, complete with 16" picture 
tube (140 sq. inch picture) $219.00 

"SELF- POWERED" 
PHONE SYSTEM 

You don't even need a phone line 
when you use this portable communi- 
cations system for antenna installa- 
tions. Just hook the phones onto the 
antenna wire and you're all set for 
clear 2 -way conversations! No bat- 
teries needed; it's "sound powered." 
Also practical as an intercom system 
for home, shop, farm or office. Can be 
used as far as 25 miles apart. They're 
being snapped up at 

$ Lafayette's bargain price 8.75 
No. 32H14015R (W1:11/2 tbs.) per phone 

TV POWER XFORMER 
$8 VALUE -ONLY 

$3.75 
Top quality television 
power transformer 

with -a rating of 2200 volts at 2 ma. 
Filament voltages; 6.3V at 1 amp., 
2 5V at 2 amps. Take advantage of 
this special offering. No. 6N1501R 
(Shipping weight: .21/2 lbs.) $3.75 
RED -HOT BARGAIN IN A 

BELDEN SOLDERING IRON 

Not an unknown make at this price, 
but a genuine Belden! Need we say 
anything further? 60 watts, 3/s screw 
tip. No. 99N8007R (Shipping weight: 2 
lbs.) $1.49 

New Low Net Prices Creating Sensation 

YOUR COPY IS WAITING, 
HAVE YOU SENT FOR IT? 

P.A. SCOOP! 
$40.00 OFF ON THIS FAMOUS -MAKE 

HI- FIDELITY AMPLIFIER 
20 WATT DE LUXE 

Lafayette made a sensational buy on 
this 20 -watt high -fidelity P.A. Ampli- 
fier and passes the $40 saving on to 
you. We can't mention the make, but 
you'll recognize it as one of the most 
reputable in the business. Frequency 
response essentially flat from 50 to 
15,000 cps. Separate bass and treble 
tone control. Master Gain Control to 
regulate all channels without reset- 
ting individual control. Output impe- 
lances 2, 4, 8, and 500 ohms. Input for 
2 microphones and 2 record players, 
Fader control permit smooth fading 
from one record to the other. Uses 2 
12SJ7, 65.17, 6SL7, 26L6G, plus 5Z3 
rectifier. Cabinet made of heavy - 
gauge steel with black crackle finish. 
Fits standard relay rack, or can be 
used as individual unit. Size 191/4 " 
wide by 171/4" deep by 91/4" high. For 
105 -125 60 cycle AC only. Underwrit- 
ers Lab. approved. No. 2G410R (Ship- 
ping weight: 60 lbs.) 
Regularly priced at $87.50. 
NOW $47.50 

Want to know why so many 
radio men are trying to beg, 
borrow or swipe a copy of the 
new 1950 Lafayette Catalog? 
Then take a gander at the 
prices shown on this page. Get 
that pencil out of your vest 
pocket, and prove to yourself 
that Lafayette is dollars 
cheaper - brand for brand. 
item for item! 
You'll find values like these on 
every page of the great new 
164 -page Lafayette Catalog. 
The latest, newest develop- 
ments straight from Amer- 
ica's leading radio electronic 
laboratories. 

EVERY DAY YOU LET GO 

BY WITHOUT THIS NEW 

CATALOG IS COSTING 
YOU HARD CASH 

The section on TV sets, parts, 
tools and accessories alone is 
worth its weight in gold. (You 
can save enough on one item to 
keep you in free smokes for 
weeks.) Plus complete, rock - 
bottom listings on Public Ad- 
dress, High Fidelity, Testing 
Equipment, Ham Gear, Parts, 
Tools, etc. 
So don't borrow somebody 
else's copy. You can get a new 
Lafayette Catalog all for 
yourself by pasting the coupon 
on a penny postcard. Mail it 
right now! 
SHOP IN PERSON AT ANY ONE 

OF LAFAYETTE'S 7 OUTLETS - 
NEW YORK: 100 Sixth Ave. & 

542 E. Fordham Rd. 
CHICAGO: 901 W. Jackson Blvd. & 

229 W. Madison St. 
ATLANTA: 265 Peachtree Street 
BOSTON: 110 Federal St. 
NEWARK: 24 Central Ave. 

RUSH THIS COUPON AT ONCE 
FOR YOUR FREE 1950 CATALOG 
LAFAYETTE RADIO, Dept. RJ9 

901 W. Jackson Blvd., Chicago 7 
100 Sixth Avenue, New York 13 

Check here for FREE Catalog (Please don't 
our mail list.) 
Please fill attached order. I enclose $ in postal 
note, money order or check. Please include shipping charge based 
on weight and zone. 

MAIL THIS 
FOR FREE CATALOG 

AND TO ORDER. 

check if already on 
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4t 
p5.«allaw 

eut 1950 ,eae 
PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
9eatzete.4_ 

The first truly television oscilloscope. Extended sweep range 15 cycles to 

Tremendous sensitivity .06 Vclt RMS 70,000 cycles. 

per inch deflection. New television type multivibrator 
Push -pull vertical and korizontol amplifiers. sweep generator. 

Useful frequency range to 21 Mega- New magnetic alloy shield included. 

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 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 posi' ioning 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. i# 

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 i) 

C.R. Tube Shield). Shipping weight 10 lbs. tt 
Order 05 Conversion Kit No. 315 $ 1 2.50 

;:.vx»r,v,nxV...awr n..a - :...;:E<:ï: ,,... . . ., "_:::::''#{6'taa:.... 

MORE 7ea1WteL THAN EVER BEFORE 

THE NEW ea 

HANDITESTER KIT 
Beautiful streamline Bakelite case. Quality Bradley Ac: rectifier. 
AC and DC ranges to 5,000 Volts. Multiplying type ohms ranges. 
1% Precision ceramic resistors. All the convenient ranges 10-30- 
Convenient thumb type adjust control. 300- 1,000 -5,000 Volts. 

400 Microampere meter movement. 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 connecticns. 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. 

,.;::KxX« ...w .. 

Wate 
HANDY 
OHMS 

ADJUST. 

...:: ï;e:rtiw:t:xxcssren.:.:::x::.xm»n>»;;:a:o:.>:.:::s:t:: si:;>.w:?t::tx> :o>»a:;,,xy 
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NEW YORK CITY (16) 
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MORE QUALITY in 
1850 e-arit 

%ls¢ NEW 19 5 0 i¢2r&e1e" 

VACUUM TUBE 
VOLTMETER KIT 

9eareere4, 
New 200 microampere meter. 
Uses 1% precision ceramic divider resistors. 

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. 

Modern push -pull electronic voltmeter circuit. 

Electronic AC circuit. No current drawing 
rectifiers. 
Shatterproof plastic meter face. 

A new Model V.2 Heathkit VTVM with new 200 microampere meter. four additional 
ranges -full scale linear ranges on both AC and DC of 0 -3 V., 10 V., 30 V.. 100 V., 300 V., and 1,000 V. 
Accessory probe listed elsewhere in ad extends voltage range to 3,000 and 10,000 volts D.0 New model 
has greater sensitivity, stability and accuracy -still the highest quality features -shatterproof plastic 
full view meter face -automatic meter protection, push -pull electronic voltmeter circuit, 
linear scales -db. scale -ohmmeter measures 1 /10 ohm to 1 billion ohms with internal 
battery- isolated DC test prod for dynamic measurements -11 megohm input resist- 
ance on DC -AC uses electronic rectification with 61-16 tube. All these features and still 
the amazing price of only $24.50. Comes complete with cabinet -panel -three tubes - 
new Mallory switches -test prods and leads. 1% ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your laboratory 
with this precision instrument. Shipping weight 8 lbs. Model V -2 

1 /eat 1950 VERNIER TUNING R.F. ñeeatlz/'r 

SIGNAL 
GENERATOR KIT 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB N.Y. 

7eatut 
New 5 to 1 ratio vernier tuning 
for ease and accuracy. 

New external modulation switch - 
use it for fidelity testing. 
New precision coils for greater 
output. 

Cathode follower output for greatest 
stability. 
400 cycle audio available for audio testing. 
Most modern type R.F. oscillator. 
Covers 150Kc. to 34Mc. on fundamentals 
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 $ 9.50 dollar bill. Better order it now. Shipping weight 7 lbs 

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 

.. .. ........sec$ 

?tie NEATH CO MIS III» AkIVY 

October, 1949 
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Beauty Quality Economy 

IMPEDANCE BRIDGE KIT 

110e4e4fp 
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., 1 16..... $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 

Wea, Vreecitidoce" 
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 experimenters. 

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 - 1i_ 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. 

72eue eeettitleif/ 

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 FM and TV frequencies 
0 - 110 and 165 to 220 Mega- 
cycles, a marker indicator covering 
19 to 43 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 16t /g" x 105/8" x 

7- 3/16 ". Phase control for single trace adjustment. Uses four 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. Also covers FM band. 

ifeekKg ELSE TO BUY 

7t.e HEATH C IVY 
. . a BENTON HARBOR 15 , MICHIGAN 
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all in HEATHKITS... 
Veeeldkr 

TUBE CHECKER KIT 
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' x 4' 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 parts - 
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. 

«...>...,,. ,,.,._ 

qiecieitleee- 
SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

?Jeun qleettlieet 
BATTERY 

ELIMINATOR KIT 

ELSE TO BUY 

NEWe1ae4ct 
SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER 

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 170) 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 110V. 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 \sit., 13 lbs. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N Y 

//rloher, 19 19 

Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 
71/ 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. 

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. 

... BENTON HARBOR 15 , MICHIGAN 
u 
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O'u&i YOUR HEATHKITS i:r' e 
Y he 

'eaeie 
ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

ELSE TO BUY 
s. Q 

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. 

leat?'tulaG 
3 -TUBE ALL WAVE 

CABINET EXTRA 

RADIO KIT 
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. 
H530 Headphones per set $1.00. 
21/2" Permanent Magnet Loudspeaker 1.95 
Mahogany Cabinet 2.95 

qeCC1t ecr 
HIGH FIDELITY 

AMPLIFIER 
Iteeftegf 

E 
U 

ELS TO 
BY 

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, 
14 %" x 141,Z x 8" $8.75 

Zero ee.atit4err 
FM TUNER KIT 

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. 

CABINET 1 4 % 5 Beautiful mahogany cabinet for FMS 

EXTRA 
Tuner (shown above) extra 3.75 

eat 
CONDENSER CHECKER KIT 

'7e4e4ere4,, 

,Power factor scale Bridge type circuit " "' - - -- 
Measures resistance Magic eye indicator 
Measures leakage l to V. transformer 
Checks paper -mica- operated 
electrolytics 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 BLANK 
HEATH CO. 

BENTON HARBOR 
MICHIGAN 

FROM 

S H I P V I A 

_Parcel Post 

_Express 
_Freight 
_Best Way 

Ouaa. DESCRIPTION Price Total 

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: ARLAB -N.Y. 

COMP"IVY 
. o o BENTON HARBOR 15 , MICHIGAN 
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ORDER NOW ALL QUANTITIES LIMITED 

di* 
PEIO1C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
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 

OM_ MMINNIffii.M1=== 
1 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- 
mutely 5,000 R.P.M. Ideal for 
tool -post grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

$3.95 

- - 
I POWER TRANSFORMER Srtee etet 
I NO. 226. Primary 117V. 60 cycle. 

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 $9.95 
11INIMMIN1111111111MI NEW 

T32 TABLE MICROPHONE 
NO. 210. One of the Army's best. 
Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new in original cartons. 1 

Add postage for 5 lbs. $2.95 
MINIATURE ELECTRIC MOTOR 

NO. 211. Tiny Delco motor only 1" x 
1'/4 "x2" 10,000 RPM. Operates from 6 
to 24 V. Excellent for mod- e 
els. Add postage for 1 Ib. $2.95 

$3.95 

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) 

T30 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 $ .50 each 

r BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8 "x10 "x5' /2 ".Contains Wes- 
ton 0 -150V. AC 31/2" voltmeter, motor' 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. $7.95 Shipping Weight 18 lbs. 7 

OUTPUT TRANSFORMER 
NO. 227. Push pull 6V6's to 6 - 8 ohm 
voice coil excellent 

I 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 $1 .00 

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 

$4.50 

1N90 FEED THROUGH INSULATOR 
NO. 276. Heavy duty feed 
through, 2" diameter 4" long, 
complete with brass hard- 
ware and gasket. Shipping 
Wgt. 2 lbs. 

FOR $1 .00 2 

1N86 STRAIN INSULATOR 
NO. 277. Husky army type 1'/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 

9 . 
$25 

for 20 lbs. L 7 

12.6V POWER TRANSFORMER 
NO. 247. New cased 110 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 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 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Ship- 
ping Wgt. 4 lbs. Each $1 .50 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filament. 
"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 Shipping Weight 4 lbs. 'r 7 
WALKIE TALKIE TRANSFORMER 
No. 744. Carbon microphone input 
transformer and output to head- 
phone transformer, all in one case, 
excellent for building your own. 
Shipping Wt. 1 lb. 4 for $1.00 

$1.95 

LOW PASS FILTER UNIT - - - - - - -- mill 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. Drawn steel 

NO. 213. An ideal dynamotor for I case, shipping Wt. 5 lbs. $2.50 
mobile operation in taxicabs, police `----gig ill -.--.0 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 ( FM PUSH BUTTON TUNER Volts or 500V. at 350 MA from 6 NO. 224. Brand new ten push but - Volts. Complete with starting relay, ton tuning assembly from Army FM and fuses. New. Our Dynamotor A. receiver. Contains 4 gang 100 MMF Shipping Weight 72 lbs. silver plated tuning conden- a - - S m - - NV ser. Add postage for 10 lbs. $2.50 EACH 

DYNAMOTOR 

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. 1'L 95 

Iii MI ME MI M. MIN MIME 1101 

I 
HEARING AID HEADPHONES 

dfNO. 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 lb. 

I 

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. 50t 

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 

HOW TO ORDER 
G I V E P A R T N U M B E R A N D D E S C R I P T I O N . . . ADD P O S T A G E F O R WEIGHT SHOWN. NO ORDERS UNDER $2.00...WE WILL SHIP C.O.D. 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAR -N.Y. 

October, 1949 

. '. BENTO HARBOR 15 , 
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"PLAYSALL" RECORD PLAYER 
Carbonneau Industries, Inc., Grand 

Rapids 2, Michigan, has come out with 
a record player unit which instantly 
converts any phonograph into a 3- 

speed instrument able to play 331/3, 45, 
and 78 r.p.m. records. 

Design of this aunit, called the 
"Playsall," makes it easy to connect. 
The device has stimulated the sale of 
331/3 and 45 r.p.m. records wherever it 
is demonstrated. 

It is constructed of lightweight alu- 
minum, complete with a featherweight 
tone arm and new permanent type 
needle. Weighing only 8 ounces, it 
can be slipped off the spindle as easily 
as a record and may be stored in the 
record compartment when not in use. 

ASSEMBLY PRODUCTS PANEL METER 
A new panel meter manufactured 

by Assembly Products, Inc., of Cha- 
grin Falls, Ohio, features a clear plas- 
tic case for a modern appearance, be- 
sides the desirable characteristic of 
being interchangeable with present 
21/3 inch types. The front of the 
meter measures 27/16 inches by 2% 
inches and fits in the same panel 
mountings as does the 21/2 inch square 
meter. 

A wide variety of ranges is avail- 
able, from 20 microamperes to 50 am- 

Peres, and 5 millivolts to 500 volts, all 
self -contained. Higher ranges of volts 
or amperes are possible with external 
shunts or multipliers. Rectifier types 

436 

for a.c. measurements and r.f. types 
are also obtainable. 

Front and back of the casing are 
clear for easy examination of the in- 
side of the motor. The housing of 
crystal polystyrene is high heat resist- 
ant, shatterproof, and does not cast 
a shadow on the dial. 

POCKET AMPROBE 
The Pyramid Instrument Company, 

49 Howard St., New York, has an- 
nounced a new design of split -core volt- 
ammeter in the pocket -type Amprobe. 
A plastic finger trigger opens the 
transformer probes and clamps around 
the conductor, measuring the current 
in that circuit. 

Measuring only 71/8 inches long by 
29/16 inches wide by 11 /s inches thick, 
the Amprobe is intended to be a 
rugged pocket instrument for the elec- 
trician, repair shop owner, and main- 
tenance man. It is very convenient in 
size, being only half as large as the 
usual type of volt- ammeter. The plas- 
tic trigger and 7- position selector 
switch can be operated by the hand 
holding the instrument. 

Two models are available, each with 
seven ranges : Model A -5 is 6.5/13/26/ 
65/130 amps and 130/260 volts; Model 

A -6 is 10/25/50/198/250 amps and 150/ 
600 volts. The Amprobe is completely 
insulated; no metal parts corne in con- 
tact with the operator. A nylon coat- 
ing over the probe jaws offers resist- 
ance to abrasion and is chip -proof. 

DIRECT CURRENT KITS 
Opad -Green Company in announc- 

ing its recently developed direct cur- 
rent power supply kits states that 
although they are primarily designed 
for testing and ground operation of 
aircraft and marine equipment, they 
are also suitable for broadcast con- 
trol relays and signal lights. 

These kits, which deliver 24 to 28 
volts from a 115 volt, 50/60 cycle a.c. 
source, are available in 2, 5, 10, 15, 
and 20 ampere capacities, and each 
unit features a primary tapped trans- 
former that permits adjustment of 
the d.c. output voltage. Other fea- 
tures are a full wave bridge type recti- 
fier and a filter network that main- 
tains ripple within 2 per -cent under 
full load conditions. 

Addressing the company at 71 
Warren St., New York 7, N. Y., will 

bring complete details on these power 
supply units. 

EICOR "PRESIDENT" RECORDER 
Eicor, Inc., 1501 W. Congress St., 

Chicago 7, Ill., manufacturer of rotary 
and electronic equipment, has intro- 

duced a tape recorder that offers im- 
provements on its "Senator" model. 
The new magnetic tape recorder, the 
"President," Model 1000 A, has a six - 
inch speaker and two watts output. 
Frequency response is flat from 100 to 
4000 cycles. Like the "Senator," the 
new recorder has a high -fidelity, five - 
tube a.c. amplifier. 

Encased in plywood, styled with tan 
morocco leatherette, the entire unit is 
completely portable, weighing but 27 
pounds with accessories. Storage space 
is provided for the sensitive crystal 
microphone, cord, and extra reels of 
magnetic tape in the five -inch or large 
seven -inch sizes. 

SYLVANIA 16AP4 TUBE 
Sylvania Electric Products Inc., 500 

Fifth Avenue, New York 18, N. Y., re- 
cently announced that its 16 inch metal 
direct -view television tubes are now 
being manufactured and are available 

for distribution. Advantages of the 
tube that are stressed are increased 
physical strength, a reduction in 
weight of approximately 50 per -cent, a 
relatively flat face, and an ion trap 
gun that eliminates ion damage to the 
screen. 
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Celebrates its 30th YEAR of FACTORY -TO -YOU 
Selling with a Sensationally NEW 1950 LINE of 

CONSOLES Compete CHASSIS 

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 illustra:ed (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! 

LOW 
FACTORY- 

TO-YOU PRICE 

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 magnifi- 
cent Symphony 
Grand Radio-Phono- 
graph with latest FM cir- 
cuit and new 3 -Speed Automatic 
Record Player. New portable and 
Models also available. 

BUY DIRECT FROM 
THE MIDWEST FACTORY and SAVE! 

SEND 
FOR 

Not a KIT...This is 

a Completely 

assembled Receiver 

32 -Page 

Full Color 

CATALOG 

Table 

MIDWEST RADIO & TELEVISION CORP. 

October, 1949 

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

MIDWEST RADIO & TELEVISION CORP. 
Dept. X373, 909 Broadway, Cincinnati 2, Ohio 

Please send me your new FREE 1950 Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 
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NEW TJefecoie 

Means NEW Life 

f o r JJe1ower 

Armor -Tough Coating 
Can't Flake Off! 

WITHOUT A PENNY'S 
INCREASE IN THE LOW 
PRICE, Penn's Teletowers 
and Thriftowers are now 
being finished with Tele- 
cote -the new, armor -tough 
coating that can't flake off. 
Developed by one of Amer- 
ica's leading steel makers, 
the use of Telecote in the 
television tower field is ex- 
clusive with Penn. Telecote 
is impervious to weather 
... protects equipment ... 
reduces servicing ... pre- 
serves the sparkling appear- 
ance of the' tower when new. 

Telecote is one of the most 
important new develop- 
ments in the whole field of 
television accessories. Prof- 
it- minded dealers will write 
today for details. 

PRICES TO RETAILERS 
(Shipped prepaid) 

THRIFTOWER "30" - 
Composed of 20' of tower 
welded as a single unit with 
10' 1" O.D. adjustable pole, 
total approximately 30' 
overall $24.75 
THRIFTOWER "40" - 
Composed of 20' of tower, 
same as Thriftower 30, with 
20' 1" O.D. doubly rein- 
forced adjustable pole giv- 
ing a total overall extended 
height of approximately 
40' $29.75 

PENN _JeCetower 
Penn Boiler & Burner 

Nag. Corp. 
Makers of Penn 
Pac4aje1 -Weal 
ESTABLISHED SINCE 1932 

LANCASTER, PA. 
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Approximate dimensions of the tube 
are a diameter of 15%" and an over- 
all length of 221/2"; minimum useful 
screen diameter is 13'4". Operating 
voltage of the high -voltage anode is 
12,000 volts; of the focusing anode, 300 
volts; of the control grid, minus 33 to 
minus 77 volts. 

This new tube is supplied with a 
heater rated at 6.3 volts, a.c. or d.c. 
at 0.6 amperes for unipotential cath- 
ode. Magnetic deflection, focusing, and 
ion trap auxiliaries are required. 

ELECTRODYNE IMPEDOMETER 
An Impedometer developed by Ed- 

ward S. Shepard of the Seismological 
Department of Boston College is be- 
ing manufactured by the Electrodyne 
Company, 899 Boylston Street, Boston 
15, Mass. 

Some of the determinations pos- 
sible by means of this instrument are 
impedance changes due to mechanical" 
changes, effect of d.c. in circuit corn- 
ponents, transformer characteristics, 
separation of resistive and reactive 
components, vacuum tube circuit stud- 
ies, and a.c. characteristics of bat- 
teries. 

Measuring impedances from .1 to 
100,000 ohms through a wide range of 
frequencies, the Impedometer provides 
the means for comparing the voltage 
drop across the unknown impedance 

with that across a resistive standard, 
with the same current in each. It uses 
standard resistors accurate to 1 per- 
cent. No specialized experience is re- 
quired to operate it. 

NEW AUDIOGRAPH RECORDER 
Audiograph Co., located at 1420 El 

Camino Real, San Carlos, California, 
has brought out a tape recorder that 
incorporates a new type of amplifier 
combining constant -current output 
with pre- emphasis equalization. The 
tape speed of 71/2 inches per second 
provides plus or minus 2 db. response 
from 50 to 10,000 c.p.s. 

Making a combined weight of 80 
pounds, the unit is housed complete in 
two carrying cases, with five separate 
amplifiers, tape- transport mechanism, 
and electric interlocking controls in 
one, and the power supply, monitor 
speaker and storage space in the 
other. 

The mechanical unit holds 1200 feet 
of tape on standard reels, and the 

power for tape takeup and feedoff is 
provided through a fluid -drive device 
which causes the reels to rotate in op- 
posite directions to prevent tape over- 
throw. The controls are interlocked 
to prevent accidental tape erasure, or 
other operating errors. Marking aper- 
ture and counter are included for ease 
in editing. 

PORTABLE TUBE TESTER 
A lightweight, portable dynamic 

mutual conductance tube tester, Model 

600, has been introduced by The Hickok 
Electrical Instrument Co., 10524 Du- 
pont Avenue, Cleveland 8, Ohio. The 
company states that although the 
unit is smaller and lower in cost than 
its other instruments, it is designed for 
lasting accuracy. 

The instrument tests all tubes for 
AM, FM, or television, with scale 
readings directly in micromhos, the 
ranges being 0- 3000 -6000 -15,000 mi- 
cromhos. The entire size of the port- 
able case, which is attractively built, 
is 71/2 by 113/4 by 163/4 inches, and the 
weight does not exceed 15 pounds. 
Write to Mr. H. D. Johnson, at the 
above address, for complete informa- 
tion on this technician's tool. 

ORTHOGONAL TORQUE CARTRIDGE 
Designed as replacement in RCA 45 

r.p.m. changers, a new Series 34 or- 
thogonal (vertical type) torque drive 
crystal phono cartridges is being of- 
fered by Electro- Voice, Inc., Buchan- 
an, Michigan. The cartridges come in 
two types : Model 34 with a replaceable 
osmium 1 mil needle, and Model 34 -S 
with a replaceable sapphire 1 mil 
needle. 

These cartridges are small, yet of- 
fer all features of the E -V torque 
drive, and track at 5 grams pressure. 

Output is 1.1 volt on RCA 12 -5 -31v 
records at 1000 c.p.s. Compliance is 
high, and frequency response is 
smooth, peak -free out beyond 10,000 
c.p.s. A special silicone moisture - 
proofing is said to increase crystal life 
some 20 times. 

Aside from these cartridges, Electro- 
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Voice is also making available the 
Series 14 torque drive crystal car- 
tridge as replacement for E -V torque 
drive cartridges used as original 
equipment in other 45 r.p.m. changers. 
This is available with or without 
mounting hardware and with replace- 
able 1 mil osmium or sapphire needle. 

HOLL UTILITY LOUDSPEAKER 
A specialty of the Holl Audio Indus- 

tries, 3133 Hollycrest Drive, Los An- 
geles, California, is a speaker designed 

and manufactured specifically for 
sound enthusiasts. 

This Holl Model 60 has long column 
loading with a concave refractor that 
guides the speaker back waves in and 
out of the cabinet with maximum 
velocity and a minimum of sound 
absorption. The loudspeaker is a 12 
inch p.m. Alnico -V with a voice coil of 
8 ohms and a power rating of 15 watts. 
The cabinet is finished in utility grey 
paint. 

Holl Audio Industries exhibited 
seven different models at the Fifth 
Pacific Electronic Exhibit recently. 

AMPLIFIER KIT 
A high -fidelity amplifier kit based 

on a recently published design by Con- 
sumers' Research, Inc., Washington, 
N. J., consisting of a 10 -watt, 7 tube 
unit with a flat frequency response 
(± 1 db.) from 20 to 15,000 cycles, is 
being distributed by Sun Radio and 
Electronics Company, In e., 122 -124 
Duane St., New York 7, N. Y. 

The instrument is available in two 
ways, as a kit or complétely wired 

and tested. In kit form, the unit 
(Model CR -10) comes with a punched 
chassis finished in hammertone gray 
with silk -screened front panel indica- 
tions. Step by step instructions, 
photographs, and diagrams are pro- 
vided. Kit price is $42.50; assembled, 
the unit is $69.50. 

October, 1949 

TELEVISION KITS 
AND INSTRUMENTS 

' Build it 
in 1 Day! 

MODEL WI5RS TV KIT 

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

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

SAVE by installing the set yourself. 

GIANT 
160 Sq. In. 

PICTURE 
Has 16" 
PICTURE 

TUBE 

LESS THAN $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 1/2 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 Net $79.50 

SERVICE -DEALERS . . . 

Be the TV Parts Jobber 
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. 
Practically no investment required. This offer is 
open only to service -dealers in territories where we 
do not have an authorized distributor. 
Contact Transvision Outlets listed below, or write 
to New Rochelle, for details on Transvision's "TV 
Center Plan." DO IT TODAY! 

TRANSVISION, INC., Dept. RN, NEW ROCHELLE, N.Y. 
For FREE 20 -page TV BOOKLET and CATALOG 

CALIF: 8572 Santa Monica Blvd., Hollywood 
3471 California St., San Francisco 

DEL: 4 East 15th St., Wilmington 
FLA: 42 Southeast Eighth St., Miami 
ILL: 1002 So. Michigan Ave., Chicago OHIO: 
MD: 1912 No. Charles St., Baltimore 
MASS: 1306 Boylston St., Boston 
MICH: 23216 Wilson Ave., Dearborn PENNA: 
N. J.: 601 Broad St., Newark 
N. Y.: 1425 Boscobel Ave., The Bronx TEXAS: 

485 Coney Island Ave., Brooklyn CANADA: 

TRANSVISION ALL -CHANNEL 
TELEVISION BOOSTER 

CONTINUOUS TUNING 

Model B -1 List $32.50 
All Transvision Prices are fair traded; subject to change 
without notice. Prices 5% higher west of the Mississippi. 

SHEETS, SEE YOUR TRANSVISION OUTLET! 1 
167 -01 Hillside Ave., Jamaica 
75 Church St., New York City 
606 Central Park Ave., Yonkers 
622 No. Salina St., Syracuse 
Fourth & Plum Sts., Cincinnati 
2001 Euclid Ave., Cleveland 
53 W. Norwich Ave., Columbus 
235 N. Broad St., Philadelphia 
620 Grant St., Pittsburgh 
700 Commerce St., Dallas 
Hamilton, Ont. 
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*** * * **** * * *** *** * * * * * * * * ** 

NEW FALL SPECIALS * 
yá GIBSON GIRL -The Emer- * T gency Radio Transmitter. g * Sends SOS signals auto - t * 
1( matically on 500KC. 150 r * mile range. No batteries - * required. Has hand driven y * * generator, tubes, wire 70 * 

eq. ft. parachute; all packed i t * * in heavy felt lined knap- * sack. Brand New in orig- ' * aA! * 
.$( final sealed car- $ o G * 
4( ton. It's only.. L..7J * 
* Sound Power FIELD PHONES -EE -108; Talking * * range 9 to 12 miles without batteries or current. A. 

Has crank and generator for signaling. In fine * leather case. Weighs 0 4 lbs. Brand New. A * wonderful buy. Each $ 19.95 * 
.I( FLAGEL FORM ANTENNA made by G. E. all * 
. steel- copper clad, comes in 22" sections, screw to- * * gether making one solid pole. Sets in heavy insu - 7 f 

*iator with stake and guying equipment. Wonder- * ful for Marine, Home and farm use. 25 foot..$3.95 

* BC -223A Transmitter. 2000 to 3000KC without * * tubes -with one tuning unit. Brand * 
*New $14.95 * 
9( With extra tuning unit 3000 to 45001(C.... $14.95 * 
* RADIO TUBES * * Standard Brands -All Brand New * 
* 2C 

24V.. .5 .59 616 
6 ....$ 

.79 80ÌA ...514.39 
* * 2C34 .... .39 6K6 

.59 817. "... 1.29 * * 3C24 .... 39 6SH7 ... .29 837 * 
'IC 3C30 

4B25/ 
.... .79 6X57.... .59 922 * * * 4825/ 

* 6CF ...5.95 
30 Special .19 

8012 * 
* 5FR7 ... 1.95 

737 9.79 
2051 * * * 6A K5 ... .79 724Á/B.. 4.95 7193 * 

4( 6AL5 ... .79 724B .... 1.50 9002 * 
* 

WESTINGHOUSE METERS * IC * * 3" Round & Square 0 -15 Mil DC. * 
. 3" Round 0 -1 Amp DC Each * *3 Round 0 -150 Amp AC * 
* 3" Round 0 -15V AC $3.45 * 3" Round 0 -50 Amp AC * 
* 3" Round 0 -300 Amp AC 

-I( GENERAL ELECTRIC METERS * 
* 2" Bound 0 -2 Amp RF * 2" Round 0 -15C AC & DC * 
4( 3" Round 0 -15 Mil DC * 
* 

3" Round -30 Mil D 
3" Round 200 Mil DCC * 

* 3" Square 0 -500 Microamp * 
* MISCELLANEOUS METERS 
* 2" Round 0 -35 Mil DC Triplett $2.25 * 3" Round 150V AC Triplett - 

4( 3" Round 100 -0 -100 Mil DC W.E 
3.45 * 
3.45 * 

-( 3" Round 1 Mil McClintoc 3.45 * 
2" Round 0 -2 Amp RE Simpson 2.25 * * 3" hound 75 Amp AC Burlington 3.45 * 3" Round 1000 Mil DC Beede 1.95 * * 2" Round 5 -0 -5 Amp DC .59 * 

* 
Roller /Smith portable lab 0 -15V DC with han- * 

dle; 51/2x6x35 19.50 * 

2.49 
2.49 

.69 
1.49 
1.95 
.49 
.95 
.39 
.39 

$2.25 
2.50 
3.45 
3.95 
3.45 
3.45 

* 
* 

* * WATTHOUR METERS -Westinghouse, metal * * case, 115 -120 volt 60 cycle -5 amp, single * 
-4( phase $4.95 * 
-( Sangamo -5 amp, same as above 4.95 * * Westinghouse or Sangamo, 10 amp 5.95 * 
* SOLAR TRANSFORMER -Step down (or up) * 
* trans., 200V center tapped to 110V, 60 cycle.$2.95 

* TBY Head and Phone Sets $1.49 * 
-K FOOT SWITCHES 1.49 * 
i( Transtat volt regulator, I15V 400 cy., 6 amp 1.99 * 
* TrARC 

i5te7 switches 
Box W.E. -type C -30/$1 

49 * Mirco Switches BZR -5 -S.P D T .29 

* Micro loe Switches 
YZ- 7RTC -S.P. normally 

.15 * 
.4( G.E. Interlock Switches .15 * 

TS -10 Sound Power handsets. Brand New * * Each, $15.00. 2 for $27.95 * 
* .4( 

8 

FRENCH TYPE PHONE- TS -13C Hand Set -but- * eorr flye 
earpswtocnh e 

oan 
nhd 

aPnLl6e 
f6 or 

ftmcike d with PL55 
$p3lu .* 

-( Prompt Delivery -25% deposit required on C.O.D. * 
i( order. Shipped F.O.B. New York -Write Dept. RNIO * 

MICHAEL STAHL, INC. * 

39 VESEY ST. * * 
* New York 7, N. Y. * 
-*K WO 4 -2882 * 
* * * * * * * * * * * * * * * * * * ** * * * * * ** 

CONDENSERS 
1 Mfd. 2000 G.E 
1 Mfd. 3600 Industrial 
.25 Mfd. 2000 Solar 
.5 Mfd. 1500 Sprague 
2 Mfd. 3000 Aerovox 
6 Mfd. 600 Sprague 
3 Mfd. 4000 Sprague 

$ .95 

.29 
2.95 

.79 
5.95 

* * * 
* 
* * 
* 
* * 

SELSYN MOTORS -50V 50/60 cycles. Can be used * 
to turn small beam antenna or as indicators. 3W' * 
diameter x 51x" high. Two can be used in series * 
on 110V AC. Brand New. Per Pair $4.95 * 

This Association is a patriotic non- 
profit organization, with chapters in- most 
of the larger cities, dedicated to develop- 
ing and maintaining efficient personnel, 
commissioned, enlisted, civilian, for the 
supply (including design and develop- 
ment), installation, maintenance and op- 
eration of communications and electronic 
equipment for Army, Navy and Air Force 
and their supporting civilian activities. It 
publishes a magazine "SIGNALS" at its 
national headquarters in Washington. 
Every American interested in any way 
in communications is eligible and invited 
to join. Further details may be obtained 
by addressing the secretary at 1624 Eye 
St. N. W., Washington 6, D. C. 

* * * 

1950 Annual Meeting 
Initial plans have already been 

made to hold the fourth annual meet- 
ing of the Association at New York 
City, Astoria, L. L, and Fort Mon- 
mouth, N. J., on-April 26, 27, and 28. 
The meeting will be sponsored by the 
Army and will feature the latest in 
Signal Corps developments. The 1949 
meeting was held in Washington, 
D. C., under Navy sponsorship; the 
1948 meeting took place at Wright 
Field, Ohio, under Air Force guid- 
ance. 

Signal Corps ROTC Camp Award 
At the final review of the 1949 

Signal Corps ROTC Camp at Fort 
Monmouth, N. J., July 28th, the first 
annual AFCA award to the honor 
cadet at the camp was made. Robert 
G. Chamberlin of the State College 
of Washington was selected by camp 
authorities as the recipient. Mr. Fred 
R. Lack, AFCA President and vice - 
president of Western Electric Co., 
made the presentation of the award, 
which consisted of a scroll, a special 
AFCA medal for wear on the ROTC 
uniform, a lapel emblem for wear on 
civilian clothes, and an honorary 
membership in AFCA. Of special 
significance to Cadet Chamberlin was 
a copy of General Dwight D. Eisen - 
hower's historical book, "Crusade in 
Europe," personally inscribed, "To the 
No. 1 ROTC Student, Summer Camp, 
Fort Monmouth, N. J., 1949. With con- 
gratulations from Dwight D. Eisen- 
hower." The informal presentation of 
the book was made for General Eisen- 
hower immediately after the review 
by Brig. Gen. S. H. Sherrill, AFCA 
Executive Director, who had been 
commander of ROTC camps at Fort 
Monmouth for three summers in the 
1920s while on duty as Asst. PMS &T 
at Carnegie Institute of Technology. 

The importance to national defense 
of this first annual award was em- 
phasized by the presence in the re- 

viewing party of many civilians and 
military leaders distinguished in the 
communications field. Fort Mon- 
mouth's commander, Maj. Gen. F. H. 
Lanahan, Jr., addressed the ROTC 
students during the ceremony, ex- 
plaining the purpose of the AFCA 
award and of the Association itself, 
membership in which is open to all 
students. He then introduced the 
guests who had come from New York 
and Washington. They included: Maj. 
Gen. Spencer B. Akin, Chief Signal 
Officer; Maj. Gen. J. O. Mauborgne, 
former Chief Signal Officer; Maj. Gen. 
W. H. Harrison, president of IT &T 
Corp.; Maj. Gen. G. L. Van Deusen, 
president of RCA Institutes; Brig. 
Gen. C. H. Arnold, who has directed 
the procurement and distribution of 
all Signal Corps supplies for the past 
four years; Dr. H. H. Buttner, presi- 
dent of Federal Telecommunication 
Labs.; Brig. Gen. C. O. Bickelhaupt, 
vice -president of AT &T Co.; Brig. 
Gen. Harry Reichelderfer, recently 
appointed director of the Signal Corps 
Engineering Labs; and Col. Ralph 
Hart of the Western Electric Co. 

AFCA CHAPTER NOTES 
Far East 

The annual convention of the Far 
East Chapter was held at the Union 
Club in Tokyo on June 30th. The prin- 
cipal speaker was Lt. Gen. George E. 
Stratemeyer, commanding general of 
the FEAF. Brig. Gen. George I. Back, 
chapter president, presided over the 
meeting and introduced the various 
distinguished representatives of the 
Army, Navy, and Air Force and the 
communications industry in Japan. 

Greater Detroit 
The first fall meeting will feature 

a lecture and demonstration of the 
Air Force's tri -dimensional photog- 
graphy show by Col. George W. God- 
dard, Chief, Photographic Laboratory, 
Engineering Div., USAF. 

Louisiana 
A business meeting was held on 

June 7th at the St. Charles Hotel, New 
Orleans. The chapter constitution and 
bylaws were adopted, and officers were 
elected for the ensuing year as fol- 
lows : President -Peter M. Miller of 
the New Orleans Public Service; vice - 
presidents -Capt. Glenn W. Legwen, 
USN; Col. A. H. Schroeder, USA; Col. 
Herbert B. deBuys, AAF -Res.; George 
W. Healy, Jr.; Curtis G. Walther; C. 
J. Briant; the Rev. Thomas J. Shields, 
S. J., president of Loyola University; 
treasurer -George A. Mayoral of Sta- 
tion WRCM; secretary -A. B. Hay of 
Southern Bell T &T Co. 
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$1,000,000 STOCK 
BRAND NEW TUBES 

Famous Brands . . . All Branded and Boxed 

TRANSMITTING RECEIVING 1f 

ALL QUANTITIES LIMITED 
Compare these prices with our full page * 

REDUCED S0% MORE THAN 

El 148 
2C26 
5BP1 
IOY 
211 
803 
805 
813 
815 
843 
954 
955 
957 
958A 
1619 
1625 
1626 
7193 
9004 
9006 

$0.28 

1.70 
.28 
.28 

3.63 
3.63 
6.90 
1.37 
.38 
.18 
.18 
.I8 
.18 
.18 
.18 
.18 
.47 
.18 
.III 

I H5GT $0.55 
3A4 
3B7 
3D6 
6C4 
6AR5 
6D6 
6K7GT 
65 H7 
6SS7 
7C4 
I2A6 
12H6 
12K7GT 
12SH7 
12SR7 
28D8 
35L6GT 
50B5 
50L6GT 

.27 

.29 

.29 

.28 

.54 

.55 

.54 

.27 

.53 

.28 
.28 
.29 
.53 
.29 
.29 
.29 
.53 
.55 
.54 

4( listing elsewhere in this publication. * 
* * * * * * * * * * * * * * * * * * * * * * * * * * ** 

i 

BC 728 PORTABLE 
RECEIVER CHASSIS 

6 tube, 4 channel chassis - push- 
button controlled. 2 to 6 mc. cov- 
ers marine, fire, police, aircraft and 
amateur freq's. Uses battery type 

tubes. lias T.R.F. and Audio Stages. All coils 
slug tuned in a very sensitive superheterodyne 
circuit. Small, compact and very desirable. Eas- 
ily converted to broadcast. Schematic furnished. 
Cat. No. N -105. $2.25 LESS TUBES Y 
Kit of 6 tubes: 3 -1T4, 1 -1Ro, 1 -1S5, 1- 
3S4. Special $4.72 

GET ON 160 METERS NOW 
NAVY ARC -5 Transmitters. 2.1 to 3 mcs. Re- 
tuning 2 self- contained padders puts you on 160 -entire job takes 5 minutes! Very few avail- 
able at any price. Brand New in Original Cartons. 
Cat. No. N -143. $12.95 
YOUR COST. 
11OVAC Power Supply Kits for any 274N or 
ARC -5 XMTR available. 
Cat. No. N -144. $8.95 YOUR COST 

SPLIT- STATOR 
XMTR CONDENSER 

Hammarlund 35 mmfd per section split stator vari- 
able transmitting condenser. Steatite mounting 
base, variable soldering lug- contacts. Special 
shield between sections, ,./4" shaft. 
Cat. No. N -126. 
A REAL BUY AT 89c 

NIAGARA RADIO SUPPLY CORP. Dept. N109 
160 Greenwich St., New York 6, N.Y. 

Please send free booklet. 

Rush items on attached list. 

Cl Place my name on mailing list to receive spe- 
cial bulletins of limited -quantity bargains. 

Name. 

Address. 

City. State 

L 
October, 1949 

SCR 506 -A 
Transmitter and Receiver 

FREE BOOKLET "The World At Your Fingertips" 
free 

mail upon below for your copy this ill 
de- 

scription of the 
illuminating 

growth of Amateur RadioistoN and grown. Get our name on our umailing list. to "Niagara k 
ble 

p abreast of the multitude of avail Dollar Savers" always Coupon Nowor 
our customers_Mail 

(A) (B) 

(B) RECEIVER BC 652 -A 
BC -652 -A is an eleven tube superhet. receiver 
with a frequency range of 2,000 to 6,000 kc. 
(75 -80 mtr ham bands), crystal frequency stand- 
ard and 12V dynamotor DM -40 -A on two sep- 
arate chassis combined in one case. Tube line -up 
consists of 12SG7 -R.F., 12KSY- Converter, 
12SK7 -1st I.F., 12C8 -2nd I.F., and noise lim- 
iter, 12SK7 -3rd I.F., 12K8Y- B.F.O., 12SK7- 
lst Audio, 6Y6G -2nd Audio, 6E8-Crystal Os- 
cillator, 6SC7 -20Kc Multivibrator, and 6SC7- 
100 Kc Multivibrator. Sensitivity is 1 micro- 
volt or greater. Front panel contains all controls 
and is ribbed for protection against damage. 
Unit requires absolutely no conversion other than 
addition of proper power supply. Brand new in 
original overseas shipping crates. 
Cat. No. N -176. ,$39.95 YOUR COST 

(A) TRANSMITTER BC653 -A 
BC -653 -A is a 7 -tube, variable frequency trans- 
mitter with range of 2,000 to 4,500 kc. modu- 
lator, voltage regulator and DM -42 -A dynamotor, 
all self contained in one case. Tube lineup con- 
sists of 1613 master oscillator, 807 buffer, two 
parallel 814 power amplifier, 1613 modulator 
and two 03C -105 voltage regulators. Power in- 
put: 100 watts C.W. and 25 watts phone. Prin- 
cipal feature is the speed with which any of five 
pre -set frequency channels can be selected from 
the front panel. BC -653 -A transmitter, brand 
new with all tubes and 12 V. Dynamotor, packed 
in original, unopened crates. 
Cat. No. N -177. $150.00 YOUR COST 

50 MMFD TUNING CONDENSER 
WITH MOUNTING BRACKET 

TVI got you licked? Don't give up, O.M.! Op- 
erate, but co- operate by installing this 50 mmfd. 
ceramic mounted, tuning condenser as part of 
the plate circuit, series tuned trap. Drilled and 
tapped bracket provided for convenience in mount- 
ing. 
Cat. No. N -119. 39c YOUR COST, each 

3 for $1.00 
FM WAVE TRAPS 

A wonderful device with many applications. 1- Unexcelled in matching high and low fre- 
quency TV antennas. 

2 -Very desirable in eliminating FM sound bars 
in TV pictures. 3- Perfect for eliminating amateur interference. 
(Shock excitation in TV receivers.) 

4 -Most useful in building that new 2 meter con- 
verter and dozens of other uses too numerous 
to mention. 

Trap consists of two slug -tuned silverized coils 
and two ceramic condensers. Mounted on a cad- 
mium plated bracket, conveniently drilled and 
ready for mounting. 

Cat. No. N -128. Each 39c 3 for $1.00 
BT CUT 1000 KC. CRYSTAL 

Fine precision crystal originally used in 
frequency standard. Low drift, moisture 
sealed, BT cut. Brand new in 3/4" pin spaced holders. LAST CHANCE! 
Cat. No. N -189. $4.95 YOUR COST 

19 SEE 

YOU 
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* * * * *** * * * * * * * * * * * * (* * * * * * ** : "ONCE -IN -A- LIFETIME" VALUES 

: Such as THESE! 
* Check every one: * 'f SONAR CFC 40 & 80 meter VFO, like new. $49.95 * ' SONAR VFX 680 F.M. VFO and exciter, )4- 

* L.N. . 69.00 * HANDY 10 meter converter, new 24.95 
BEACH Model 1700 80 meter VFO, new. 19.95 * GON -SET 50 -54 Mcs. converter, like new 27.50 

-Il RME -69 with spkr., excel. 79.95 * ' SPERTI handy talky, excel. 24.95 't MILLEN xtal. exciter w /pow.sup. Vy. gd. 24.95 * * McMURDO SILVER 700 2mtr. xmtr. COM- 
PLETE ........... .. .....34.95 

4C., McMURDO SILVER 800 6 -80 mtr. rcvr 
COMPLETE 29.95 

*McMURDO SILVER 801 6 -80 mtr. rcvr 
COMPLETE 34.95 * * FONDA tape recorder & playback, excel 29.95 * ATD NAVY 50 Watt xmtr. 40 -80 mtrs. 
NEW 49.95 

* 1Q 
NAVY Y 6v. portable audio amplif. Very 

9 95 

* 
BC 221 freq. mtr. w /xtal & calib. book, * 

EXC. 75.00 * * BC 342 NAVY communications rcvr. 110 
v. ac. 75.00 * * MARK II tank xmtr. brand NEW, complete 34.95 

CRV NAVY Rcvr. 100 -1500 kc. w /tubes * Very good 14.95 * 't T2- 27 /TSM resistance bridge (w /galvano- 't mtr.) 75.00 * * BC -939 -A Ant. tuner for BC -610, NEW 55.00 
BC -614 -D speech amplifier for BC -610, * NEW 45.00 * W125 electronic wavemeter, 22 -30 Mcs. * Exc. 

2 
49.95 

* * * * * * * * * * * * * * * * * * * * * * * * ;C ** 

POWER TRANSF 
ALL 117 V. 60 C 

T- 47177* 40VDC @ 250 ma. 5V @ 
3A., 1600V ins. $ 2.49 

SP -105 725- 0 -725V @ 60 ma., 5V @ 
3A., 6.3V @ 1.2A 

511 -T2* 350V CT @ 150 ma., 6.3V @ 
6A 2.10 

475 -T301* 245- 0 -245V @ 70 ma , 
6.3V @ 6.2A., 1600V ins. 2.75 

466 -T1R* 110 -0 -110 @ 225 ma., 5V 

PC 110* 600V CT @ 125 ma., 6.3V @ 
3.25 

3.8A., 5V @ 3A., 1600V ins. 2.85 

PLATE TRANSFORMERS 
T- 47168* 540- 0 -540V @ 660 ma 9.95 
475 -7302 2360- 0 -2350V @ 300 ma 23.50 
69125 2100V CT @ 500 ma. 17.95 

FILAMENT TRANSFORMERS 
T- 47164* 6.4V @ 8A., 1600V ins 
T- 47167* 5V @ 9A., 3500V ins 
SP -100 24V @ 10A. 
D161917* 6.3V @ 3A., 2.5V @ 2A 
510 -T4* 6.4V @ 10A., 6.3V @ 6A , 

1200V ins. 2.95 
475 -T201* 6V CT @ 15A., 1600V ins 2.75 

e HERMETICALLY SEALED 

ORMERS 
YCLE PRI. 

2.95 

2.49 
2.75 
4.95 
1.95 

L-143 
L-554* 
475-CH301* 
475-CH302* 

/ 15406* 
510-X2 
S-16886 
R-16885 
RC-72* 
L-218 
T-46256A 

CHOKES -REACTORS 
Cap. 
1.72 

20 
3.8 

10 
15 
12 
15 
2.5 -24 

.875 
15 
45 
12 

Current Res. Instil. 
4A 10,000V 

125 ma. 300 
75 ma. 160 1600V 

300 ma. 100 7500V 
200 ma. 150 2000V 
225 ma. 200 
200 ma. 145 
50/400 ma. 53 10,000V 
125 ma. 250 1600V 
400 ma. 45 10,000V 

90 ma. .. 
210 ma. ... 

*HERMETICALLY SEALED 

$8.95 
4.95 
4.15 
5.25 
5.25 
5.25 
5.25 
8.95 
8.95 
4.15 
2.75 
5.25 

IMPORTANT NOTICE: Please include 20% deposit with C.O.D. orders, unless rated. Orders received 
without postage will be shipped railway express collect. Send us your inquiries 
today. We correspond in English, Spanish, French, Italian, Polish, Rumanian, 

Hebrew, German, Portuguese, etc. Prices subject to change without notice. All stock subject to prior sale. 
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RADIO REPAIR 
IRYTHEO4 

RADIO AND TUBES TELEVISION 

Sales Stimulators Like These Are Pulling in Profits for 

RAYTHEON goaded ELECTRONIC TECHNICIANS 

Wherever Service Dealers are riding the Raytheon "Bond" Wagon, volume and profit are 
riding high, too. The bigger and better RAYTHEON Bonded ELECTRONIC TECH- 
NICIAN Program has a complete line of brand new displays, decals, mats, mailing pieces, 
shop and sales aids specially designed to create customer confidence and stimulate sales. 
Most of these hard -hitting sales tools are yours for the asking - if you can qualify as a 

RAYTHEON Bonded Technician. The Bond costs you nothing - but it pays big divi- 
dends. 
Better ask your RAYTHEON TUBE DISTRIBUTOR whether you can ride the 
"BOND" Wagon to bigger business. 

ASK YOUR RAYTHEON TURF DISTRIR. 
UTOR for this presentation. It gives you the 
complete "Bonded" story and shows you why 

you can't afford to pan up this free Raytheon 
"dividend ". 

The Raytheon Rental Tube simplifies your tube 
stook without loss of sales. Eight fast.moving Bancals' 
replace sixteen equivalent CT and metal types. A new 

and better tube at no extra cost! Ask your Raytheon 
Distributor for Raytheon Banta! Tubes. 

AtAI"1UFACTURING COMPANY 
Avila 406871r,ìv00 3c83: 01yi,,ia.n 

ELECTRONIC TUBE EXCHANGE IN STOCK -1000 Klystron 
5000 Magnetron 

WE BUY WE SELL Ask for List. 

1A3 . ..$ 0.29 5D21 
1822 .. 3.95 5MP1 
1824 .. 4.95 6.14 . . 
1538 , . 34.50 6C21 
11.23 .. .79 7BP7 
2C40 ., 3.95 15R . 
2C44 .. .66 100TH 
2021 .. 1.08 211 . 
2J26 
2J27 .. 8.95 
2.131 
2.132 .. 12.50 
2.149 .. 38.00 
2161 .. 45.00 
2162 .. 45.00 
3.131 .. 45.00 
2K2S .. 19.95 
21(28 .. 25.00 
3C23 .. 2.50 
4C35 .. 19.95 

..$27.50 
2.95 

.. 4.95 
19.95 
4.95 
.45 

10.50 

217C ...$ 8.95 
250TH .. 22.50 
304TH .. 3.00 
307A ... 3.95 
3505 ... 1.80 
3718 ... .75 
388A ... 1.80 
4179 ... 19.00 

TY EL 

450TH ..517.50 803 ... 
527 . 7.50 804 ... 
575A ... 12.50 809 ... 
703A ... 1.80 810 ... 
714AY .. 4.00 811 ... 
715A .. 6.00 813 ... 
715C ... 25.00 814 ... 
723A . . 7.95 832A .. 
723A/B 9.95 833A ... 
725A 8.95 834 .... ... 
730A ... 5.95 837 
802 .... 4.20 

CUtONICS, INC.861 8695 
135 LIBERTY STREET NEW YORK 6, N Y 872A 

Peoee WOar to 4.8262 
ASK FOR FREE CATALOG 

4.50 931A .. .9 2.69 
6.75 957 .... .15 
2.25 1629 ... .29 
6.45 2050 ... .75 
1.75 2051 ... .40 
6.75 8012A . . 1.25 
2.50 8013A .. 1.40 
3.95 8025 ... 3.50 

32.50 9001 ... .55 
575 9002 ... .35 

.... 1.25 9003 ... .55 
3.25 9004 ... .55 

29.95 9006 ... .24 
29.95 C55 .... 6.95 .. 29.95 C6A . . 6.95 

... 29.95 WL468 .. 6.05 ... 1.80 Rx21 ... 2.50 
.69 
.75 Thousands Others 
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Mr. H. B. Lackey of Southern Bell 
T &T Co., who had served as interim 
president of the chapter, then gave a 
report of the AFCA national meeting 
held in Washington in the spring. 

Southern California 
The July meeting of the Southern 

California Chapter was addressed by 
Commander Fredrick Y. Smith, 
USNR. Commander Smith discussed 
some of the uses of photography in 
the Navy and showed films, made by 
units with which he had been asso- 
ciated, of the large rocket "Tiny Tim," 
and of the experiences of the carrier 
"Franklin." 

NEW YORK OBSERVES 
AMATEUR RADIO DAY 

HONORING the services of ham radio 
in putting ability, time, and equip- 

ment at the disposal of the nation in 
peace and war emergencies, and for the 
contributions it has made to the devel- 
opment of radio, Mayor Wm. O'Dwyer 
of New York proclaimed Saturday, Oc- 
tober 8, as Amateur Radio Day. 

The announcement was made in 
conjunction with the A.$.R.L. Hudson 
Division Convention and Show to be 
held at the Ninth Regiment Armory in 
New York City on the 7th, 8th, and 9th 
of October, sponsored by the Amateur 
Radio Operators of the City of New 
York. Purpose of this convention and 
show is to further the interest of the 
younger generation in radio electron- 
ics, and amateur radio communica- 
tions. 

Mayor O'Dwyer's statement, in the 
form of a proclamation, called upon 
the citizenry to honor the men and 
women of the Amateur Radio Service 
for "unselfish devotion to a duty which 
they have voluntarily assumed, and for 
the invaluable aid they have rendered 
our country and its communities. " -M- 

SIMPLE FOCUS 
CORRECTION 

By JACK NAJORK 

SEVERAL makes of TV sets now on 
the market use focus coils which 

consist of a circular permanent magnet 
encasing a low- current coil. The mag- 
net supplies most of the focusing force, 
and exact focus is obtained by varying 
the small amount of current flowing 
through the coil by means of a front 
panel control. 

When setting up or servicing these 
receivers, it will sometimes be found 
that exact focus cannot be reached with 
the front panel control because the 
permanent magnet has too strong a 
field. While this can be corrected by re- 
placing the focus coil assembly, a much 
simpler, temporary remedy consists of 
hanging several small pieces of steel, 
such as machine screws, nuts, etc., on 
the side of the magnet. 

When this is done, care must be 
taken to be sure that the uniformity of 
focus is not disturbed, and it may be 
necessary to carefully distribute the 
external correction. On the other hand, 
non -uniform focus over the face of the 
picture tube can sometimes be cor- 
rected by this means. In such cases, the 
exact location of the correction should 
be determined experimentally while 
observing the trace lines on the picture 
tube screen. 

RADIO d& TELEVISION NEWS 
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OUTSTANDING VALUES NOW AVAILABLE 
CLARK 15 WATT 

AMPLIFIER KIT 

Another popular Clark kit. All 
first line parts to make an ex- 
ceptionally fine unit. 

6 tubes -2 -6507, 2 -6V6, 1 -6SN7, 1- 
5Y3GT. Mike and phono input. Separate 
treble and bass controls. Heavy steel chassis 
and cover. Frequency response 30 -17003 
CPS+1DB. Output impedances 4-8 -16 -500. 

Hum level 65 DB below rated $1 U95 output. 

POWER TRANSFORMER 

Heavy Duty Power Transformer -Ideal for 
heavy duty amplifier or small transmitter. 
Primary 115 volts. Secondary: 

6.3 V 10 amps 
6.3 V 6 amps 
5V CT 3 amps 

850 V CT 142 ma 
Bias 65 V 142 ma 

Terminal board type connections, upright 
mounting. 

PRICE NOW $395 

'12" SPEAKER BAFFLE 

Beautifully 
styled floor 
type cabi- 
net. Con- 
structed of 
heavy sec- 
tion wood, 
for finest 
sound re- 
production. 
High finish in 

mahogany or ivory. Dimensions 26 "x 
24 1/2 "x101/ ". A real Radio Parts 
Co. special! $8.95 

SPECIAL ON RECORD 

CHANGER! CRESCENT 

Conn rosi 

Tu.T9L 

Plays 12 -10" and 10 -12 ". Base size: 
12 "x15 ".Smooth action. A fine replacement 
changer. Only $11.95 

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 -6S.17, 6SC7, 2 -6L6G, 5Y3 

Attractive, well -constructed steal chassis and 

cover. Baked hammerloid finish 

Indirect lighted panel 

Frequency Response 20 -17000 

Nowhere can an amplifier of comparab:e 
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 COMPLETE 

WITH TUBES 

MICAMOLD 
TRANSMITTER KIT 

No coils to plug in, switch to the 20, 40 
or 80 meter bands. Uses a 6AG7 in an 
electron coupled crystal oscillator cir- 
cuit. Very stable signal output. Pinet- 
work will match any antenna system. 
Requires 1 each: 83, 6AG7, 1614/ 
6L6, a crystal and key. 11"x5 Y4 "x 
71/ " high built up. 

$14. Grey Enamel Only 95 95 

150 WATT SOLDERING IRON 

3 /e" plug -in type tip. Removed by se. screw. 
Perfect for general soldering work. Handle stays 
cool. UL approved cord. Price $2.29 

10 WATT 
AMPLIFIER SYSTEM 

An amazing value' 
Including: 10 watt 
high quality ampli- 
fier. Tubes: 6L6, 
5Y3, 6SL7. Mike 
and phono input. 
Attractive maroon 
and grey, all -steel 
cabinet. Hi -Gain 
crystal mike with 
table stand. At- 
tractive heavy -duty. 
carrying case 
Heavymagnet 
Alnico V. speaker, 
with matching 
transformer. 
This amplifier system is just the thing for all 

medium and small gatherings. It gives excellent 
performance on music and speech. 

Only $29.95 Complete 

Amplifier alone $15.95 

MICAMOLD 

ELECTROLYTIC CONDENSERS 

Check these Premier 

Values -All Guaranteed: 

Each Lots of 10 

5 mfd-50V $0.17 $1.50 
10 mfd-10V .17 1.50 
10 mfd-25V .17 1.50 
20 mfd-25V .17 1.50 
40 mfd-150V .32 2.90 
20x20 mfd-150V .35 3.30 
20x30 mfd-150V .35 3.30 
30x30 mfd-150V .35 3.30 
50x30 mfd-150V .39 3.60 
25x25 mfd-1 50V, 200 mfd 

35V .39 3.60 
30x30 mfd-1 50V-20/ 25 .39 3.60 
40x40x40 mfd-150V .39 3.60 
40x20x20 mfd-350V .39 3.60 
8x8 mfd-450V .39 3.60 
16 mfd-450V .39 3.60 

P.M. SPEAKERS 

All Alnico V -All First 

Line Speakers. 

FULLY GUARANTEED 

3" P.M. Square Frame $0.79 
4" P.M. Square Frame .95 
5" P.M. Round Frame .95 
6" P.M. Round Frame 1.39 
6" P. M. Pin Cushion Frame 1.49 
8" P.M. Round Frame 2.29 

10" P.M. Round Frame 3.49 
12" P.M. Round Frame 4.59 

WRITE FOR OUR LATEST CATALOG 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 

October, 1949 93 
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MODEL S -56 II -TUBE 
HALLICRAFTERS $59.95 * WIDE RANGE AUDIO * A.F.C. ON F.M. * PHONO INPUT * FINEST CONSTRUCTION 

Model S -56 Hallicrafters, high fidelity, 11 tube AM -FM radio receiver chassis for broadcast and FM 88 to 108 mc. Automatic frequency control on FM, holds the receiver in perfect tune. Phono connection on rear of chassis. Full range tone control with base boost. Push -pull 6K6 tubes in audio system. Frequency response essentially flat, from 50 to 14,000 CPS. Wide vision accurately calibrated slide rule dial, with pre -selection on broadcast band. Output transformer matches 500 ohm line. 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 radios 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 Hallicrafter chassis, complete with tubes and operation instructions, at only $59,95, less speaker. Speaker matching trans- former 500 ohm to voice coil $2.50 extra. Chassis size 123/4 "x10 "x7 3 /a ". Weight 25 lbs. Brand new factory cartoned. Buy your S -56's with a wide range PM speaker. Pick your combination from the prices listed below and save. 

hallicraffers 1 
$11000 2 VALUE 11 TUBE FM -AM CHASSIS FOR $5995 

S -56 WITH 12" 21 02 P.M. $74.95 
Hallicrafters 5 -56 chassis with tubes, 500 ohm to speaker matching transformer and our model A -50 super heavy duty 12 -inch 21 -oz. Alnico V PM speaker (regular $50.00 list). This gives you the complete radio for custom in- stallations. Shipping weight 38 lbs. Stock No. S- 56A50: 
A -50 Speaker S -56 and transformer all for 574.95. 
G.I. Dual Speed Changer. -Stock No. 0I -73: $17.95. 

S -56 WITH 12" COAXIAL P.M. $71.95 
Hallicrafters 5 -56 chassis with tubes 500 ohm to speaker matching transformer and our model CR -13X 12 -inch co- 
radi1 

PM wide range speaker. This gives you a complete 
o for custom tallations. Shipping weight 33 lbs. Stock No. S- 56CR13X: CR -13X speaker 5 -56 and trans- former all for $71.95. 

G.I. Dual Speed Changer. Stock No. GI -73: $17.95. 

CAPEHART CHANGER SCOOP $ 
While 500 famous Capehart 2 post automatic record changers last, we offer them to you for only $9.95. Plays standard 78 RPM records automatically; either 12 10" or 10 12 ". These changers are new and guaranteed O.K., except they have been removed from new sets, to be replaced with two -speed changers. They may require minor adjustment. This super heavy duty changer is equipped with new type high fidelity, true -timbre, transparent cartridge, with permanent needle. Requires same gain as the G.E. variable reluctance cartridge. Base size 141/4"x141/4". Stock No. 71 -WL, with connecting instructions. Weight 23 lbs. Net Price $9.95 each, 2 for $19.00. Extra tone arm with Asiatic MLP -1 cartridge and needle $1.00 extra. Extra tone arm with General Electric RPX -010 variable reluctance cartridge, $2.95 extra. 

CRESCENT 350 -A $12.95 AERO- STEWART WARNER $12.95 FARNSWORTH 3 POST $14.95 Crescent Model 350 -A, 78 RPM Aero- Stewart Warner, 78 RPM changer. Farnsworth, 3 post, 78 RPM chang- changer. Size 111/2x131/2. New fac- Size 12x13 ", with permanent needle. er. Size 121 /nx131 /e ", with Caltron tory toned. Net price $12.95, New factory cartoned. Net price VR tridge and dle. Net price 
2 

for $25.00. Leatherette base $1.95 $12.95, 2 for $25.00. Leatherette 914.95. Leatherette base $1.95 e x extra. base $1.95 extra. tra. 

95 

WALNUT ARM CHAIR CABINET $29.95 
Walnut armchair cabinet size 24x16x27, Radio 
compartment space 14x9x10 ". Changer compart- 
ment 14" square, hinged lid covers changer. Wal- nut armchair cabinet with blank panel stock No. 
AR -15 net $29.95. 
Blond armchair cabinet stock No. BAR -151 net $34.95. Either blond or walnut cabinet may be ordered specially cut for S -56 Hellierefter, Specify (cut for Hallicrafters). 

REGULAR $15.00 ELECTRIC CLOCK 
ONLY $4.95 

Beautiful Elexa self- starting electric clock, with heavy bronze case and unbreakable plastic front. Gold 
x 
numerals and sweep second hand. Size 6 x 51/2 look- ing at It4you could tell 

itauasultc 
least aß$15.00 clock. If you ant a really n e Christmas present for someone. buy this. While our limited stock lasts. $4.95 each. Shipping weight 4 lbs. Stock No. EX -1. Net $4.95. 

S -56 WITH 15" JENSEN P.M. $79.95 
Hallicrafters S -56 chassis with tubes. 500 ohm to speaker 

tching transformer and model A -15 PM Jensen 15 -inch 
6 -14. magnet speaker. This gives you plete radio for cstom installations. Shipping weight 47 lbs. Stock NO. 
Su56A15PM: Jensen Speaker S -56 and transformer all for 
579.95. 
G.I. Dual Speed Changer. Stock No. GI -73: 5 ,17.95. 

G.I. DUAL SPEED CHANGER 
WHEN PURCHASED WITH S -56 

OR S -59 $17.95 
General Instrument Dual 

s 
pp d automatic record changer 

plays 10 -12" or 12 -10" 33i/s or 78 RPM records auto- 
matically. Latest model with astatic reversible cartridge 
and Permanent needle. While our stock lasts we offer 
this changer, Stock EGI -73 for only $17.95 hen 

when with S -56 or S -59 Hallicrafters or $19.95 hen 
purchased by itself. Weight 11 lbs. 

WEBSTER 
CHICAGO 

77 -1 
NET $17.88 

WEBSTER 
CHICAGO 

MODEL 356 
NET $33.59 

Webster Chicago Model 356 3 -Speed Automatic Record 
Changer. Plays all records automatically. Tendon Tip needle 
with quick change lever. This is the finest 3 -Speed Chang- 
er on the market. Net 533.51. 
Webster Chicago 

77-1t. Playa 
7 ". records either 33í/a r 

above and 3 5 /l6 below. Net $17.88. /Spiders /for RCA 
records 10 for 25e. 
VM 406 Tri O Matte. Plays all records 331/2, 78 and 45 
RPM, Base size 14 x 121/4 x 71/4.2 Reversible crystal 
cartridge. Net $33.90. VM 406 -GE with GE Variable Re- 
luctance Cartridge and heads. Net $37.90. 

6 -TUBE AC 2 BAND RADIO KIT $9.95 
BIGGEST RADIO KIT VALUE IN U. S. 

BUILD A RADIO WITH MATCHED -'DETROLA" PARTS 
A 
6 tube transformer ete 

kit of parts, ubes and ready punched chassis to build a fine 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 6v6 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 a 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- 
cast, 550 to 1650 kc and FM, 88 to 108 mc (3 gang 
tuning on FM.) The audio system is wide range. 40 
to 17,000 cps., 5 lb. interwound high fidelity output 
matches S ohm 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. system, a recording amplifier, or for a high fidelity T.V. sound system. Chassis size, 1$1/2 x 7112 x 71/2" ready punched. Everything furnished with the kit, including tubes; 6AG5, 6SB7Y, 2 -6BÁ6, 6AT6, 6116, 68E6, 2- 12ÁT7, 2-6V6 
and 5Y3. The FM RF section is ready wired (coils and sockets), to make this kit easier for you to build. 6" slide rule dial. Complete kit model PRK -51, with photos and in- structions, $39.95. Speaker recommended, Oxford 12 ", 22 oz. PM, curved cone and 
11/2" voice coil. Model 12 -XMS $10.00 extra. 

New 3 -Way PORT- 
ABLE RADIO KIT 
ONLY $12.95 

Sensational n e w 3- 
a y portable radio 

kit. 4 tubes plus 
rectifier. Housed in 
an all aluminum, 
leatherette cover covered 
case made by Farns- 
worth, with loop an- 
tenna built -in. Size 
5x9x6 ". Build your- 

self a professional looking radio with this 
kit. Every piece furnished including tubes: 
1R5, 1T4, 155, and 3V4, as well as easy - 
to- follow diagram and photo. This set will 
make a full two gang superhet, that looks 
like a $40.00 radio. We should ask $17.00 
for this kit. Stock No. FP -4X, complete 
kit less batteries, weight 8 lbs. Net price 512.95. Kit of batteries, 671/2 volt "B" 
and "A ". $2.25 extra. 

34 -WATT 
WIDE RANGE 

AMP -KIT 
$29.95 

It's the newest thing 
in audio amplifiers. 
McGee's wide range, 
34 ant amplifier kit with inputs for crys- 

tal or dynamic ikes and any crystal phono 
cartridge, as well as then G.E. v lab e eluctance cartridge. Output transformer 
is wax 
coil taps114 -8 -15 '2 O 

weihs 
ohms. 

s. Voice 
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- 12AX7. Shipping weight 25 lbs. Stock 
No. XX -34, net $29.95. Model XX -34WT Amplifier is Kit Model XX -34 wired, ready 
to operate, net 539.95. 

33X Crystal Mike with 20 ft. of cable, fall sale price 510.95. 
33D Dynamic Mike with 20 ft. of cable, fall sale price 512.95. 
708A -CX5O Shure Crystal with cable $9.95. 
Belden Mike Cable, 50 ft. coil for $3.00. 

ONLY $9.95 
BUYS A 6 -TUBE 

RADIO KIT 
6 tube superhet, broad- 
cast AC-DC kit. Using full size tubes. Housed Farnsworth plastic 

c 
abinet, with slide rule dial. R.F stase, 2 antenna condenser, loop a tenna 5" speaker. This makes a factory like radio. The adium chassis is ready punched and sockets are installed. This type of kit usu- ally sells for at least $15.00, All parts furnished, including tubes: 12K8,2-12SK7. 12SR7, 35L6 and 35Z5. Complete with dia- grams and photos. Kit model FS -6. Wt. 8 lbs. $9.95. 

4 -TUBE RADIO KIT 
$6.95 

Complete Radio Kit Model 
TF -4. A 4 Tube AC -DC 

Kit Model TF -4 Broadcast Till' Receiver. 
$6.95 Ideal for the beginner. 2 

Gang Condenser. Ready 
punched chassis. Alnico V PM Speaker Air- 
plane Dial. Plastic cabinet. Diagram photos 
and special pictorial diagram for beginners. 
This is the simplest type radio to wire. 
Price includes every part and tubes. 12SK7, 
12SJ7, 50B5 and 35W4. Kit Model TF -4. 
Weight 6 lbs. Net $6.95. 

SUPER DELUXE 

30 -WATT AMP. KIT 

$19.95 
A complete kit of parts to build a 30 watt public address amplifier. Ready punched 
chassis with cover. 160 mill power trans - former for 110watt AC. Inputs for two 
mikes and crystal or G -E Variable reluc- tance phono -pick up. Base boost tone con- trol, heavy duty shielded output trans- 
former matches 4 or S ohm voice coils. Inverse feed back. Everything furnished including easy to follow diagram and tubes: 
2 -6SJ ,, 2 -7N7, 2 -6L6, 5V4. This kit 
makes a ready saleable amplifier, of corn wei - 

g1 quality and appearance. Kit TM -30 ht 25 lbs. Net, $19.95. 
With 34 watt wide range high fidelity (20 to 20,000 cps) compound filled output transformer with windings 4- 8- 250 -500 ohm add $5.00. 

COMPLETE AMPLIFIER KITS -WITH MIKE -PHONO AND V.R. INPUTS 

5 WATT KIT 
TM -4 

8 WATT KIT 
TM -8 

Kit Model TM -4, 5 Watt Amplifier Kit. 
Ideal for beginner construction. Has fea- 
tures of higher priced amplifiers. Inputs 
for phono pick .up or mike. Compensation 
for the G.E. Variable Reluctance pick up. 
Push pull output gives good tone quality. 
Output to S ohm Voice Coil. Variable tone 
control and fader control. Ready punched 
chassis. This makes a top quality AC -DC 
Audio Amplifier. Priced complete with 
tubes, diagram and photos. 2 -SOBS, 2- 
12AX7, plus selenium rectifier. Weight 3 
lbs. Stock No. TM -4, $6.95. Crystal 
Mike and utility desk stand $4.95 extra. 
Model TM -4WT Amplifier is TM -4 kit wired 
ready to operate, net 59.95. 

Kit Model TM -8. 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 
up. Output matches 8 ohm Voice Coil. 75 
Mill Power Transformer. Price includes tubes, diagram and photo. Push pull 6ÁQ5, 
Weight 8 bsplNerectifier. . 

Kit Model and utility 
amplifier 

desk stand $4.95 extra. Model TM- 
8WT mifier TM -8 kit wired ready to 
operate, Oct $11.95. 

New utility power supply 
kit o rt and amplifier 
up to 30 Watts and 110 
Volt -6VDC operation. Also 
furnish 110 Volt 60 cycle 
to run phono motor. Com- 

diagram. 
with ht tubes and 

Stock No. 6- 110KR, net $14.95. 6- 110KR- 
WT power supply ready to operate, $22.95. 
6 -110 Volt Power Transformer only $6.95. 
Heavy duty 60 cycle Vibrator only $1.95. 

12 WATT KIT 20 WATT KIT 
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. Input compensation for G.E. Vari- 
able Reluctance pick up. Output matches 
8 ohm Voice Coil. 100 Mill Power Trans- 
former. Complete with tubes, diagram 

d photos. 2 -6V6, 2- 12AX7, and recti- 
fier. Variable tone Control. Model TM -12, 
wy eight 

and desk 
$10.95. 
stand $4 

Crystal 
1 u 5 extra. 

Model TM -12WT amplifier is TM -12 kit wired ready to operate, net $14.95. 
Kit Model TM -20. A high quality 20 
Watt 
Power 

Audio 
asformerlland with 

pull 
Mill 

Inputs for mike or phono 
pul. 6Com- 

pe pickup. Com- 
pensation for G.E. Variable Reluctance pick up. Tone and fader controls. mer heavy duty universal oup at Ready 
punched 

tch ne two sp Ready 
iag am andssphots. 2_ lodes tubes, 

ßL6, 2-7N7, 7Z4. 
Kit 

teModel response e0 to 0.000 
Net $15.95. deM del2TM -20WT amplifier 

nis TM -20 kit wired ready to operate, et $20.95. 

ÇC 

Miniature 
Broadcast 

Station Kit $6.95 
Kit Model DE -6X. 
Build your own 110 Volt AC -DC 4 tube miniature radio sta- tion -)800 to 1500 KC) broadcast from 

crystal mike or phono record. Warning: 
this transmitter must be used with only 
a short aerial ial otherwise you will trans- 
mit 2 3miles.) Complete kit includ- ing tubes, diagram and instructions. 
Weight 4 lbs.. net $6.95. 
Model DE -6XWT Miniature transmitter 
ready to operate $8.95. Crystal mike 

extra. desk stand $4.95 xtra. 

McGEE RADIO COMPANY PRICES F.O.B. K.C. Send 25% Deposit TELEPHONE VICTOR 9045. Write for Flyer with order. Cal. re ertielade 
C.O.D. 

1422 GRAND AVE., KANSAS CITY, MISSOURI 
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S -59 8 -TUBE FM /AM 
CHASSIS $32.95 

Model S -59 Hallicrafters, high fidelity, 8 tube FM/AM chassis, for cus- tom installations. Receives broadcast 540 to 1700 KC and FM -88 to 108 
Mc. Size 121/2x71/2x9 ". An excellently engineered chassis, with accu- rately calibrated slide rule dial. Variable tone control and 60 to 14,000 
cps, wide range audio. (Push -pull 6K6) 8 ohm output transformer will match most PM speakers. No special output transformer required. Loop antenna built on, for broadcast reception. This is without a doubt the most radio chassis value we have ever been able to offer. Better rush your order in now. We have them. Heavy duty 6x9" PM speaker, for use with the blond console, pictured on the right, $2.95 extra. 

TUBE S -59 AM /FM 

$3295 HALL1CRAFTERS- CHASSIS 
REGULAR $50,00 DEALERS NET 

PUSH -PULL WIDE RANGE AUDIO 

WHY BUY AN ORDINARY RADIO 

WHEN YOU CAN BUY A HALLICRAFTERS S -59 

S -59 8 tube FM /AM chassis, 
with 

Net $32.95 
S -59 8 tube FALAM chassis, 
with tubes and regular $12.95 
12" coaxial PM speaker, CR- 
13X. Wt. 24 

Net $42.95 IDEAL FOR S -59 

CABINET FOR S -59 $19.95 
Beautiful blond console cabinet. Size 17 x 21 
x 33" high. This cabinet was intended for 
use. on a nationally known $129.00 radio- 
Phono combination. The lower half of the 
cabinet is divided for albums. The upper half 
has a hinged lid, which 

e 
r radio dio a d 

changer. Radio panel is 8 x 15" and may be 
Ordered ready cut for Hallicrafters S -59 or 
With a blank panel for installing your own 
chassis. Changer panel is blank, will hold a 
changer up to 12x15 ". Cabinet will hold a 
6" or a 6'x 9" speaker. Shipping wt. 40 lbs. 
Stock No. JB -4 blond cabinet, ready eut for 
the S -59 Hallicrafters. (Will not hold S -56) 
$19.95 
6 x 9" 4.64 Alnico V PM speaker.S2.95 extra 
Stock No. JB -5X some but blank radio 
panel .. ... .. ..$19.95 
Stock No. B -1000 cabinet just as we bought 
them. You re -do the radio and changer area 

1sx15 "u 
need. Changer is note 

15 1 and radio area 
area 

Stock No. B -1000. Shipping weight 40 
lbs. $14.95 

ST. GEORGE 
WIRE RECORDING 

MECHANISM 
$22.95 

S George 
s. r mechanismBand 

new, complete 
r e recording and 

playback mechanism. (Also plays 78 RPM 
records when rystal pick -up is installed.) 
Records and plays back up to 1 hour on 
standard Webster wire. Furnished with 
diagram for 3 -tube converter (adapts radio 
or amplifier for wire recording). X -93 St. 
George mechanism, weight 15 lbs. Re- 
quires 9x13x3l /z" space. N e t, $22.95. 
Crystal pick -up for playing and recording 
phono records,$1.95 extra. Webster wire, 
1 hour, $3.25; 30 min., $1.95; 15 in 
$1.30. Crystal mike and desk stand, $4.95 
extra. 
WIRE RECORDER CONVERTER $12.95 
With this 3 -tube converter you can adapt 
the St. George Airking, r Webster Chi- 
cago wire recorder mechanism to any radio 
or P. A. system. Only 3 connections nec- 
essary. Just plug in to the phono input of 
your amplifier and connect to plate of out- 
put tube. AC-Transformer 

C 
construction, 

gain 
position switch for Quickly 
changing from record to play -back. Priced 
ready wired and tested with instructions 
and tube 12AT7 pre- amplifier; 6AQ3 Oscil- 
lator erase; 6X4 rectifier. Stuck No. RR -Y, 
net, $12 .95. 

PORTABLE RECORD 
PLAYER KIT $9.95 

Deluxe Portable Record 
Player Kit housed in the attractive Capitol ce, In- 
cludes all parts and easy 
to follow diagram. Has 
4" Heavy Duty PM Speak- 
er. 78 RPM Phono Motor. All necessary 
Parts to build a 70L7 type Amplifier. Weight 14 lbs. Model CK -1, Net $9.95. 

WIRE RECORDER and 
18 -WATT P.A. SYSTEM 

SALE $ 
PRICE 95 

Three years of wire record- 
ing experience has lead us 
to the development of this 
combination wire recorder d 

address system. 
Housed in an attractive port- 
able case with hinged lid on 
the recorder c partment. 

Beautiful streamlined plastic grill. Storage 
compartment in back panel for mike and ac- 
cessories. Size 21x11x14. A full 18 watt 
HI FI amplifier with P.P. 6V6 tubes in out- 
put stage and separate 6AQ5 eraser circuit. 
This new super erase ire 1t eliminates all 
the bugs in ire recording. 12 -inch Alnico 
V. P.M. speaker. Extension speaker jack. 
Mike input, tone control. Equipped with 
the St. George wire recorder playback 
mechanism that has 78 rpm turntable and 
General Electric Variable reluctance pick- 
up. You can record or play phono records. 
Record from mike. The 

and 
quality 

is tops. Plenty f volume d good fidelity. 
This is lso a top wire recorder. Unit is 
completely 
Furnished 

assembled 
with minute 

and 
spool of 

operate. 
Webster 

recording wire. Extra recording wire, 15 
min., $1.30;30 min., $1.95; hour, $2.25. 
Model GE -16 Portable public address sys- 
tem and vvire recorder shipping weight 38 
lbs. Net, $69.95. 
Crystal Mike and Desk Stand, $4.95 extra. 

30 MIN. RECORDING WIRE . 

SCOOP PRICE $1.49 
Manufacturer's stock of recording wire, on 
metal spool, OK for Webster, Air King, etc. 
30 min. spool Stock No. 3OWS, net $1.79; 
10 for $16.95. Empty metal spools, 25e 
each; 10 for $2.19. 
100 watt Belden Soldering Iron. A $3.00 
value, $1.79; 3 for $5.00. 

1 HOUR TAPE RECORDER MECHANISM $59.95 
,TAPE RECORDER 
1 HOUR MECHANISM 

TWIN CHANNELS 
SPECIAL $59.95 

Our leader tape recorder mechanism-Size 
101/ax13s /ax7 -5 /16. weight 18 lbs. Tape speed full 71/ feet per and -two sound channels. One hour ith 7" reel, 30 min- utes with 5" reel. Bias frequency to erase 50K.C. Twin erase heads, one recording head. Response flat from 60 to 8.000 cps. 
Non -slip and Wow -less drive. Made for high fidelity recording and play -back on tape. Furnished complete ith suggested 
diagram and erase coil. Model TP4 -X. Tone 
recorder mechanism, sale price, $59.95. 
Recording Tape 7" Reel, $2.50. 

i!d AMPLIFIER KIT fs FOR TAPE RE- 

bw CORDING $19.95 
Tape corder, p x playback amplifier Kit 
Model TPR -10. All part s, punched 
chassis pan, tubes, photos and diagram 
furnished. When wired will make 

a 
tape 

recorder and playback amplifier of good 
quality. Inputs for crystal or dynamic 
mike 

a 
d phono pick -up. (May be con - ectedto the detector of any radio set to 

record radio programs.) 
former matches any8 ohm speaker. 

trans- 
former Tone 
control. Complete with tubes: 6505, 
7F7, 7N7, 2 -OV6, and 6X5. Shipping 
weight 20 lbs. Stock No. TPR -10, Net 519.95. 

a MUSICAL P.A. 
34 -WATT $54.95 

McGee's wide ge 1 ical 
P.A. amplifier, $54.95. `Pow- 
erful 34 watt, wide range amplifier, housed in an at. tractive leatherette covered cabinet, with tri -color plas- tie front. 12" super heavy - 
duty O x f or d ry lenler 

22 oz. Alnico V PM 
speaker. This speaker is 
used by others only on their highest priced amplifiers. Response from 40 to 17,000 cps. 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 price, $54.95. 

NATIONAL 
UNION 

CLOSE -OUT 

L / SALE 
SC TT AT CT T 

ORDER $100.00 WORTH -TAKE 10% OFF ON N.U. COND. 

TYPE "AT" N.U. TUBULAR ELEC. ALUMINUM WITH SEALED ENDS 
National Union Type AT Electrolytics. Housed in sealed metal tubes in spun -end cardboard sleeves. 

Bare 
wire 

e lin s. 
standard package of 10 condensers. Save over half. This is 

y every day need One -year guarantee. 
National Union Aluminum Tubulars, with paper insulating sleeves. Type AT 

30 MFD. 25v..155 24 MFD. 150v .30e 4 MFD. 450v.20e 20 -20 150v..300 
25 MOD. 25v..20e 50 MFD. 150v.35e 8 MFD. 450v.30c 40 -20 150v..350 100 MFD. 25v..25e 80 MFD. 150v.35e 16 MFD. 450v.40e 50.30 150v..500 

8 MFD. 150V 15e 8x 8 450v.40e 30 MFD. 450v.500 80 -40 150v..600 
16 MFD. 150v..25e 16x16 450v.50c 8x8 150v.20c 20 -20 450v..60e 

NATIONAL UNION ALUMINUM CAN "TWIST TAB" TYPE TT 
National Union Type TT Electrolytic Condensers- Aluminum can F.P. type .Twist Tab 
mounting common negative grounded to can. Individually Cartoned in green N.U. boxes. 
Each condenser s pplied with 1 bakelite insulating plate and 1 metal grounding plate. 
Save over half on these. All sizes and one -year guarantee. 

20 -20 MFD 140v..30e 
40 -20 MFD 150v..350 
40 -40 MFD 150v..400 
50 -50 MFD 150v ..50e 
80 -40 MFD 150v..600 
10 -10 MFD 450V. .40c 
16 -16 MFD 450v ..45c 
40-40 MFp 450v ..600 
20- 20 -20 450v ..65e 
20 -20, 150v. 

100 MFD 25v...455 

100 MFD 25v..19e 
500 MFD 25v..19e 

10 MFD 450v..25e 
20 MFD 450v..30e 
30 MFD 450v..40c 
40 MFD 450v..50c 
80 MFD 450v..60e 

40-40, 150v, 25 MFD 25v.. 
40-40-20 MOD 150v 
40-40-40 MFD 150v 
80-40, I50v, 25 MFD 25v,. 
10-10. 450v, 20 MFD 25v.. 
10-10-10, 450v, 20-25v 
10-10-10-10, 450v 

40c 
600 
60e 
60c 
50e 
70c 
70e 

N.U. THREAD MOUNT ALUMINUM 
CAN TYPE SC 

National Union Type SC- SCN -SCS Upright 
Aluminum 
mounting. Flexible insulated sleads, Indi- 
vidually Cartoned in green N.U. boxes. Save 
over half on this. One-year guarantee. 

4 MFD 450v..25e 
8 MFD 450v. .30c 

16 MFD 450v..35C 
40 

MFD 600v..35c 

8 MID 600v..60e 
16 MFD 600v..80e 

8 MOD 525v..50c 
8x 8 450V..50c 

16x16 450v..60e 
20x20 450v..70e 

100-600V. BY PASSES, $6.95 
MAKE YOUR OWN ASSORTMENT 
T .0001. T .00025, T .0005. 1' u01. 

T .002, T.005, T 006 -5c Each. 
T .02, T .03, T .04-6e Each. 
T .05 -7e Each; T .1-80 Each. 
T .25 -101/pe Each: T .5 -55e Each. 

N.U. CONTROLS 

100 Foi; $29.25 
Individually Cartoned 
Volume Controls, all 
have off -on switch at- 
tached. 

NU 5M -A 5,000 OHM 240 
NU 10M -B 10,000 OHM 24c 
NU 25M -A 25.000 OHM 24c 
NU 50M -B 50,000 OHM 29e 
NU 100M -B 100.000 OHM 29c 
NU 250M -TX 250.000 OHM Tapped 29c 
NU 500M -TX 500.000 OHM Tapped 39c 
NU 1 MEG -TX i MEG OHM Ta,, ed 390 
NU 2 MEG -TX 2 MEG OHM Tapped 39c 
NU- 500M -CB 500,000 OHM 39c 
100 National Union Controls $29.95. So- 
sorted as follows: 25 of the 1st 3 Types. 
25 of the 2nd 3 Types. and 50 of the las. 
4 Types. 

18 -WATT AMP KIT 
FOR INSTRUMENTS 
MIKES OR PICKUP 

$14.95 
General =purpose port- able 
housed sin an alttractive 
portable case with 10" 
speaker- o inputs 

e phono input. 
for 

ariable tone control. Kit is complete with diagrams and photos 
d tubes: 2- 12AX7, 6X4, 2 -6AQ5. 

AC transformer type. Stock No. MM- 
18RC, weight 20 lbs. Net $14.95. 
Crystal mike and desk stand, $4.95 extra. 

100 ASSORTED RESISTORS $1.29 

8/ 
and 1n watt carbon resistors all i 

n elated and color coded, popular sizes. 

100 RADIO TUBES $2995 
250,000 Tubes for fast sale. Tremendous value. Tubes up to $3.00 list. 100 Cartoned and branded Hyvac Miniature Tubes for $29.95. Over a million sold. Guaranteed full rem:icepment. 34e Each in smaller quantities. 
1T4 

12ßE8 12ÁU6 651.17 1258 
$2 99s 1U5 12ÁT6 12BF6 6AQ5 9001 

3585 6BÁ8 6ÁQ6 9002 6BÁ7 
3585 6BE6 6C4 66Nß 6BÁ6 

155 SOBS 6ÁT6 6X4 11723 35C5 
for 100 3V4 12ÁT7 6ÁL5 6AG 1978 354 12ÁV7 6AQ5 6ÁG5 6618 354 12Á%7 68Fß 6ÁU6 6ÁT8 34c each 12BÁ6 l26Á7 6AÚ7 678 

Popular GT Tubes, individually Cartoned and branded Hyvacs. $35.00 per hundred. 
39c Each in smaller quantities. 
6V6 6X5 6S n7 125F7 12SN7 32 L7 39c each 65NT 65 D7 65Q7 6.15 128F7 6BG6 
6C5 5Y3 25 L6 65.17 6SL7 
6P5 6KT 70 L7 12S 

65U7 100 for $35.00 
12A8 5Y3 184 6S F5 
6S8 6K6 12K3 80 I HYVAÇ 6ÁK5 6SN1 6J6 59c EACH 1258 6SA7 12A6 

Z4G 
A4 
A6 
B4 
BS 
C6 
C7 
05 
D7 
D8 
F4 
F5 
G4 

STANDARD BRAND TUBES and UANCARTONED 49c 
1G6 5V4 6F7 6SA7 6T7 7138 
1H6 5Y3 6H6 6SC7 6V6 7C4 
116 6A3 615 6SD7 6X5 105 
1L4 6AB7 617 621'5 6Y6 7C6 
105 6AC7 6K5 6SF7 6Z7 717 
1S5 6AG7 6K6 6SG7 6ZY5 7E5 
1T4 688 6K7 6SH7 7A4 7E7 
1V 6C4 6K8 6S17 7A5 7F7 
2A5 6C5 6L5 6SK7 7A6 787 
2A6 6C6 6L7 6SL7 7A7 7L7 
2A7 6D6 6N7 6SQ7 784 7N7 
3S4 6D8 6R7 6SR7 785 7Q7 
574 6F5 6S7 6SS7 7B6 7R7 

7S7 
7V7 
7Y4 
7Z4 
10Y 
12A6 
12A8 
12ÁH7 
12ÁT6 
12BA6 
12BD6 
128E6 
12Cß 

12F5 
12H6 
1215 
12K8 
12Q7 
12SC7 
12SF5 
12SF7 
12SG7 
12SH7 
12517 
12SL7 
12SN7 

12SQ7 26 43 6BE6 
12SR7 27 4525 50Y6 
12Z3 30 50B5 41 
1407 32 56 3585 
14B6 33 57 3Q4 
14C7 34 58 14A4 
1487 35 70LI 1217 
14Q7 35W4 75 6ÁT6 
1487 35Y4 76 6BÁ6 
19 35Z4 77 
25L6 35Z5 78 
25Z5 38 80 
2526 39 

NAME BRAND 11/2 VOLT LOCTALS, ETC. 
1LN5 11135 11114 1LC6 1LA6 1LB4 
1LC5 1LG5 3LF4 1LE3 1LA4 690 lA7 1HS 1A5 INS 3.35 ITS 
105 1P5 105 1G4 1G6 117Z6 69c 
35A5 50A5 69e Each. 
Standard Brand Tubes, fully guaranteed. 
New and perfect. 
12SA7 59c 1251(7 . 59c 
35L6 59e 50L6 . 59e 

10 of any of these for 55.50 
NUCLEAR "SNIFFER" GEIGER 

r Counter $54.50 
Nuclear "Sniffer," 
,ado by a leading 

manufacturer of no- 
el ear instruments 
for locating radio - activ en materials. 
This small Geiger 

2 
counter 

powered by 
standard flash- light batteries. .,shed complete with ith light weight headphones ready to sniff out radio-active material. Stock No. ATO -1. Shipping weight 4 lbs. Net. 554.50. 

10 for $6.50 

PHILCO 
MIKE SALE 
BRAND NEW 
WITH 20 FT. 

$9.95 $14.95 $14.95 OF CABLE 605 630 VI 

High imp. dynamic mike made for Phileo 
605, 20 ft. cable. Reg. $26.00 list. Sale 
price $9.95. 3 for $26.95 
High imp. dynamic mike made for Philco 
630, 20 ft. cable. Reg. $36.50 list. Sale 
price $14.95. 3 for $41.95 
High 
VI, 20 f ft. velocity. i Philco 

Reg. $40.00 list. Sale Sale $14.95. 3 for $41.95 

McGEE RADIO COMPANY 
Prices F.O.B. K.C. Send 25 / vitn 
Order, Balance sent C.O.D. Withsl Parcel 

Post Orders, Include Postage 
TELEPHONE VICTOR 9045. WRITE FOR FLYER 
1422 GRAND AVE., KANSAS CITY, MISSOURI 

October, 1949 95 
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NATIONALLY FAMOUS 12" COAXIAL P. M. SPEAKER $12.95 OUTPUT TRANSFORMER 
HIGH FIDELITY 
20- 20,000 C.P.S. 

SCOOP PRICE 

$695 EACH 

MODEL 
CR -13X 
3.2" COAXIAL P.M. 

MODEL 
5 -15X 
15" COAXIAL P.M. 

$12.95 $24.95 
DELUXE 12' COAXIAL MODEL CR -13X 

RESPONSE 40 TO 17,000 C.P.S. 
FINE CONSTRUCTION 
GREY FINISH REGULAR 532.50 

MODEL A MODEL 
15 -LS \h 15 -KR 

35" 50 WATT P.M. 15" JUKE BOX 

MODEL 
A -50 

12" 50 WATT P.M. 

$16.95 $9.95 $14.95 
$1295 

LIST 
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 

especially designed 12" 6.8 on. Alnico V Magnet PM for the 
low range Woofer and a coaxiallyy built in 3" Alnico V tweeter for 
the extended high range. The high Pass filter is concealed under 
the pot cover. Just hook to 

r Y 8 Ohm output transformer. Will 
work 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 ange poe 40 to 17,000 Cycles. This 
speaker should sell for $35.n 00. Why buy any ordinary speaker 
when we offer e 12^ Coaxial PM for only $12.95. Shipping weight 
A lbs. Model CR13X, $12.95. Two for $24.95 

15 -INCH "COAXIAL" P.M. $24.95 
REGULAR $62.50 LIST FINEST CONSTRUCTION 
KING OF COAXIAL SPEAKERS 210Z ALNICO V 

"IT WOOFS AS IT TWEETS" 
The King Coax. A 21.5 oz 15 Inch Alnico V PM speaker with a 
built -in high frequency tweeter. Will respond to from 40 to 17.000 
cycles. This is a ruggedly built speaker with a curvelenier one 
piece molded cone. Built-in high 

ever 
pass filter. Just hook to any 

8 ohm output. Built by the maker of our r popular 12 inch 
eons model CR -13X. This speaker has a retail list of over 360.00. 
We offer you our 5 -15X 15 inch coax for only 524.95. Shipping 
weight 16 lbs. 

15' DELUXE 50 -WATT P.M. SPEAKER $16.95 
WITH WIDE RANGE MOLDED CONE 

Model 15 -LS. 15" 211/ oz Alnico V Magnet PM Speaker. 
Will take 35 watts with ease. Thousands of dollars were spent 
in building the fine tools to produce this speaker. The 8 ohm 
voice coil is 11/ in diameter and has been heat treated and 
plastic coated. Constructed to eliminate loose voice coils, wires 
and warping. Made by a renowned builder of fine speakers . 
Truly the King of juke box speakers. Shipping weight 14 lbs. 
Net Price $16.95. Two for $32.95 

15" JUKE BOX P.M. SPEAKER $9.95 
Model 15- KR- Pre-War or Post -War, you ver bought a speaker 
like this for such a scoop price. Made by a nationally known 
builder of fine speakers. A full 15" 121 /e on. Alnico V magnet 
speaker of juke box quality . Has standard 8 ohm voice 1l. 
Will take up to 18 watts average or 25 watts peak. Here is a 
speaker that will bring out those low notes. Latest 1948 pro- 
duction; not line throu gh -outs. Every speaker Is guaranteed 
new and perfect. We may not be able to continue this offer for 
long. no place your order now. Stock NO. 15 -KR. INCLUDE 
POSTAGE. Wt. 10 lbs. A $35.00 value for only $9.95 

50 -WATT 12" SUPER HEAVY DUTY P.M. $14.95 
Model A- 50 -12 ̂ , 50 watt super heavy duty permanent magnet 

molded cone. Heavy halfhmM machined 
voice 

pot.o with bolt 
one 

ecured 
21 oz. Alnico V magnet. Frame is of heavy construction with 
metal pot cover. Finished in silver -grey eel. This peaker 
is the hest value possible today. Efficiency is two to three 
times that of ordinary speaker. Especially recommended for all 
Dubile address systems and high quality home audio systems. 
Will handle 35 and with ease d O watts peak or short 
lengths of time. Its 

r 
tail value is 350.00. But. by our large 

purchase. we are able to offer it to u for only $14.95. Do not 
Confuse this speaker with surplus merchandise. This is the lat- 
est production. Model A -50. Shipping weight I:1 lbs. Net 
$14.95. 2 for 529.00 

6600 OHMS PLATE TO PLATE 
Why ay $20.00 or 330.00 for an 
output? Supreme quality and high 
fidelity output transformer. De- 
igned to match push-pull plates 

12 -0L6. 2-OVO, or 2 -6AQ5) class 
AB. to 4.8.15.250 and 500 ohm; 
with 10% feedback winding. 
Housed in a compound filled cases 
37 /ax4t/ 3 ". Actual net eight. 
6 lbs. If you want the best 

ity from your audio system. order 
this transformer. Response essential- 
ly flat from 20 to 20.000 cycles. We 
have tried several high fidelity out- 
puts in our lab and find this to be 

the beat value. Even though your amplifier 
only puts out 10 or 15 watts. this 34 tt 

Iob Is hat you should have. Connecting 
nstructions are furnished. Stock No. 

A -403, shipping weight 8 lbs. 
Net price . $6.95 

40-Watt CAPEHART 
Wide Range $795 

Output Trans. 
Built for Capehart f o r this 
finest combination, 40 watt 
capacity all windings Inter - 

wound to increase high frequency response 
and decrease capacity losses. High induc- 
tance in coils makes for best efficiency at 
low audio frequency. This high fidelity 
output transformer is fully shielded and 
has a net weight of 6 lbs. Made to match 
push pull 

Has t tertiary winding for 
ohm 

10% feed 
back and voice. coil windings of 4 and 8 
ohms. Frequency response plus or minus 
2 DB from 30 to 12,000 cycles. Down 
6DB below 20 cycles and above 15,000 
cycles. Furnished with connecting instruc- 
tions. Size 31/zx4x4a/s tall. Shipping 
weight 8 lbs. Stock No. SX55 net $7.95. 

McGEE'S FALL SPEAKER 
3000 SPEAKERS 

450 OHM FIELD WITH 
P.P. 6K6 OUTPUTS 

HERE'S THE GREATEST 
SPEAKER VALUE EVER 

10" 450 ohm. with P.P. 
6K8 output .. $1.99 

8" 450 h m, with P.P. 
6K6 output ... 1.99 

609" 450 ohm ith P.P 
6K6 output 1.99 

1101 fssorttedc 
foro $18.50. These h 

buy 
speakers 

produced for Majestic by Utah Celtron and 
Carbonaras. Buy for less than half of the 
factory Cost. 

POPULAR FIELD COIL SPEAKERS 
50 8 .a This ishar quality 

with 
speaker. tit lias 

full size coil and hum lucking coil. 
A real special $1.49 

4x6" 450 OHM OPERADIO 
4x8 ". 450 ohm speaker. made by Operad'looc 
Special. only 

12" DYNAMIC BARGAINS 
12^ 450 ohm field speaker $2.49 
12^ 210 ohm field speaker 2.49 
12^ 800 ohm field speaker 2.49 
Some have outputs. All are fine speakers 
by Magnavox. Operadlo. Oxford. etc. Hot- 
test special e. er offered. each $2.49 

G.E. RPX010 
Y.R. CART. $2.95 
G.E. RPX010. with per- 
manent nt needle. $2.95 
each: 10 for $24.95. 

Kit of parts to build 6SC7 type preampli- 
fier, $2.49 extra. 

Genral 
purchase 

Elect is 
cartridge enables ter- 

rifle value. 

GENERAL ELECTRIC AND 
WEBSTER VARIABLE 

RELUCTANCE 
w Webster r 

tridge ith remov 
able permanent 
needle. Response Is 
second 

with pream 
N ll(6.71 er 1871 reads 
wired and tested 

at 55.95 a aeon., 
M -VR cartridge only. Net $4.41 

New General Electric V. R. cartridge 
No. RPX040, with removable needle. 
Net . $5.85 

era) Electric V. R. cartridge RPX04 I. 
for micro -groove records. Net ..55.85 
he Osc7 Lynn Pre -amplifier with ^ 
RPX -040 or PRX -041 cartridge. Net $7.95 

SALE -10 450 OHM FIELD SPEAKER $1.99 

SMALL SPEAKERS. NEAR 
MANUFACTURER'S COST 

31/2^ 1 oz. magnet PM speaker $0.99 
4" 1 oz. magnet PS! speaker .99 
4,03" 1 oz. magnet PM speaker 1.29 

1 on. magnet PM speaker .99 
These speakers are all late production. 
Made for us by one of America's biggest 
speaker manufacturers. Parked 30 to the 
case. Order 

ordered. 
lots. Deduct 50 for each 

speaker 

BIG BARGAINS IN 4 OHM AUTO 
SPEAKERS 

4^ 4 ohm field speaker $1.49 
5^ 4 ohm field speaker. 1.49 
6^ 4 ohm field speaker, square 1.4$ 
61/2" 4 ohm field speaker, round 1.49 
7^ 4 ohm square. Phiico Motorola 1.98 
8^ 4 ohm field speaker......... 1.98 
Made by Magnavox and Cinaudagraph. 

SPECIAL AUTO SPEAKERS 
51/2 ^, 4 ohm auto speaker. made by Mag- 
navox. Fits some Motorola sets. A real 
hot number. Special- only 995 
659^ 
p speaker. Original 

4 ohm 
equipment foru General 

era 
Motors auto radios. Special 6$1.95 

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 Permanux. 
All brand new factory cartoned. Every 
speaker guaranteed perfect. Buy yourselyf 

5.ÓO0 to sell. each 
anufaCturer's cost. 

$0.811 
Buy 10 assorted speakers. 10 for... 8.50 

s 

Webster N -7. same as 1.40. L- 70...$1.19 
Astatic a1I.P -I. with needle . 1.19 
Astatic MLP -2. with needle 
Astatic QT3 -M. with needle 
Asiatic NJ -1, with needle 
Asiatic L -72 or Webster Equal 

3.29 
3.29 
1.79 

Asiatic L -40 or Webster Equal 1.79 
.'.static 1.70 or Webster Equal ..... 1.79 

Take 10% off on 10 -lot assortment. 

COILS 
GANGS 
FM -AM 

2 Gang condenser. pair of 458 IFs, o.. 
coil a nd small loup antenna. All matched. 

te ............... 
assembly. CM/FM Coil and Condenser gang assembly. 

Consists of gang. and Itou and and 
AM's. 

Less 
accu. and ost.ruA 

fichb tats than manufacturer's cost. A 
hot buy, at e.a 
Universal. broadcast u antenna 

. Ideal for repairs. 809 value. 
Special 29e 
:i or 4 wire. tandard 456 Sc oscillator 
coils. 15e: 10 for only.......... $1.25 
Loop antennas: for broadcast: small- me- 
dium or large. For replacement of outside 
antennas nd repair jobs. Special, 19e 
each; 10 for $1.50 
Regular 456 kc I.F. transformers. Set of 
both input and output I.F. 
Special, only . $0.59 
10 sets for my 4.95 
Midget 456 kc, Iron Core I.F.. Set of 
input and output 985 

CHOKES FOR RECEIVERS 
50 MA.. AC -DC Choke. Special. 39e 
75 MA.. AC -DC Choke. Special 49e 
150 MA. Choke, fully shielded. 8 henry 
Special . 98e 

HEAVY DUTY P.M. SPEAKERS 
IDEAL FOR AUTO SET REPLACEMENTS 

6" square 3.16 oz. Alnico V magnet.$2.29 
7" square 3.16 oz. Alnico V magnet. gnet. 2.49 
659^ 3.16 oz. Alnico V magnet..... 2.49 
8^ square 3.16 oz. Alnico V magnet. 2.98 
All late production. not surplus. All have 
3/4" voice coils and are made with a small 
square back to mount In any set. - 

5V2" UTAH and output 
51/2" Utah PM. with 3Q5 ouput. Made 
for the famous overseas Zenith. Made with 

3 oz. magnet. A buy for only. ...51,95 
61/2" QUAM and output 

81/2" Quani PM speaker. 2.15 os. Alnico 
V, with 501.6 output transformer. A 84.00 
value. Special. only $1.95 

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 á2.98 

FAMOUS 12" MAGNAVOX 
Famous 12" Magnavox PM speaker. 21 oz. 
Alnico 3. heavy seamless cone. We have 
sold 10.000 of this fine speaker. Only 800. 
Very special. $4.95; 5 for $22.95 

1.500 61/2" OPER,ADIO 
81/2" Operadio PM speaker. 1.47 Alnico V 
magnet. We have 1500 of this beautiful 
speaker. Fully dust proofed. 01/2" PM 
made by Operadio. 1.47 oa. Alnico V PM. 
Buy a load at this unheard -of price. Each. 
$1.29; 10 for only. $12.00 

6" OXFORD and output 
8^ square Oxford. 1.5 os. magnet. with 
P.P. output. Special. each S 1.79 
20 to a carton. Buy 20 for only 17.00 

10" OXFORD PM SPEAKER 
10^ Oxford PM speaker. 7 oz. Alnico V 
magnet. Special, half price $3.49 

3" STIFF CONE TWEETER 
31/2" Tweeter. PM speaker with 5 oz. mag- 
net of Alnico P. Thick stiff cone for high 
frequency. Ideal for intercom use. Spe- 
cial. $1.29 each; 10 for $11.00 

POWER TRANSFORMERS 
GO MA.. Fully Shielded Upright 
St- - :- -". 600 volt CT. 8.3 

2 amp.. 5 volt. 2 amp 

lÓ iMA., Fully Shielded Upright 
Mounting. 700 volt CT.. 6.3 

volL 4 1p., 5 volt. 3 amp. Made by 
Merit. `. ^cial $2.95 
150 MA., -vlly Shielded Upright Mounting. 
750 volt L'.. 8.3 volt. 5 amp.. 5 volt. 3 
amp. Very Special Value $3.95 

200 MA., FL I 1 y Shielded. 
Flush Mounting. 800 volt. 

5 CT.. 8.3 volt. 5 amp.. volt. 
3 amp. Special 1$3.95 
50 Mill Flush Mounting. For 
small radios 6.3 5 volt and 
high voltage CT. Net 51.95 

SALE AC LINE CORDS 
For Radio Set Replacement 

8 ft. G.E. plastic AC cord and cap...16e 
8 ftt. G.E. plastic AC cord and api ..22e 
8 ft. rubber AC line curd. bakelite plug. 
Special sale price 12e 

CONSOLE 
BASS REFLEX 
SPEAKER BAFFLE 

$19.95 
6 Cubic Foot Utility Rase 
Reflex Speaker Baffle. Size 
32x22x18. Heavy construc- 
tion with curved pleasing 

Ones. Celotex lining assures rattle re. 

Chrome) front tr. Specify rehen ordering 
whether for use with a 12" or 15^ speaker. 
Weight 40 lbs. This is an ideal baffle for 
our deluxe Coaxial model CR.13X. Baffle 
Stock No. NA -12. Net $19.95. CR-13X 
12" Coaxial PM Speaker d NA -12 Baffle 
both for $29.95. You will be pleased with 
the floe tone of this combination. 

PLASTIC GRILL SPEAKER BAFFLES 

Juke -box operators. Sound men, here is the 
prettiest line of speaker barres 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 Bame, with curved plas- 
tic ll grill. 

$ 
Stock 

c5, 
Nu. 12 -It: $3.95. Buy 4 

for 
8 -10 IN. WALL BAFFLE $2.95 

8" or 10" Flat mounting wall barre, with 
plastic grill. Will hold either 8" or 10. 
speaker. Stock No. SR: Your cost, $2.95 
each: 4 for $10.95. 

12 IN. CORNER BAFFLE $3.49 
Unique design 12" corner mounting baffle. 
Mounts snugly into corner, giving best 

und distribution. Plastic front. Stock 
No. 12 -C: Your cost. 53.49 ea.; 4 for 
$12.95. 

HIGH QUALITY P.M. 
For Use With Above Batteries 

12" P.M. $4.95 
12 inch PSt with 6.8 oz. Al- 
nico V magnet. 8 ohm voice 

standard This is the tandard 12 inch PM of 
the sound industry. Ideal for juke boxes, 
PA systems and extension speakers. Stock 
No. Ch -12, net $4.95: three for $13.95. 
High fidelity 12 inch 7 oz. Alnico V magnet 
PM speaker with molded curved wide range 
cone and 8 ohm voice coil. Stock No. 
12 -L1. net $7.95. 
500-ohm line transformer to 3.2 or 8 ohm 
voice coil 18 watts, net each $1.10; 10 
for $9.95. 

SALE ON OUTPUTS 
Regular Universal Output 

Transformers 
2.000. 14,000 ohms to v o i c e 
poll 

4 watt. universal output.á0.99 
8 watt, universal output. .99 

12 watt, universal output. 1.19 
Special Push -Pull Output Transformers 

Small 1/g" push -pull, for 501.6 49e 
a//yy push -pull trans., for 8K6 59e 
VS", 

. 

push -pull trans., for 8V6 59e 
Small Equipment Output Transformers 

2,000 ohm, for SOLO output $0.39 
5,000 ohm, for BVB 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 61.6's. 
.fade for Scott. A real 35.00 value. Your 
net price only. $2.95 
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TELEVIS ON 
MATERIAL - SETS - TUBES - McGEE HAS IT! 

WARD T.V. ANT, 

$6.49 
MODEL TVH -9 

Ward $26.50 list, all 
band T.V. antenna 

Model TVH -9. (Pictured). 
Stacked high and low band 
folded dipole with reflec- 
tor. Furnished with mast 
as pictured. This is 
terrific antenna buy. he 

theme 
dealers 

t McGee 
was 

or 
over $15.00. 6.49 

10 for 
at only $59.95 

WARD TVA -94 $2.49 
Ward TVA -94. Folded dipole, with 5 ft. 
mast. Shipped less 300 ohm line. The 
regular net on this antenna is $6.36. 
McGee's hot weather price $2.49 

T.V. CHASSIS 
30 -TUBE, FOR 
16" PICTURE 
TUBE BUILT 
FROM RCA 

PARTS $159.95 
All RCA parts in this complete lti" Tele- 
vision Chassis for Custom installations. 
Completely 

p 
wired and tested with all 

built-inxvolttag 
the 

oubler' for proper opera- 
tion of 16" tube- This set is built 
100% from RCA components and the fa- 
mous RCA 630 Circuit. This Is without 
a doubt the most television receiver you 
can buy. ffered at the low price of 
only 

$1559.95. 16" picture tube. 16CP4 
$59.95 extra. (16CP4 tube not sold 

paratelyl. Stock SIRCA -3016. 
Stock it RCA -3012. Exactly the same 
as the 16" job described above only for 
a 1 'l'.1'. Picture 'rube $149.95, Du- 
mem 12 (',once Tut, $27.95 extra. 

GENERAL 
ELEC. $50.00 

AUDIO 
OSCILLATOR 
ONLY S19.95 

Brand new in original tacttUV cartons. 
O.B. Model YGA -4 Audio Oscillator. Fre- 
quency range 25 to 16,000 CPS. A red hot 
McGee Scoop while 100 last. Shipping 
weight 30 lbs, Net 319.95. 

Latest Asiatic Curved arm, light weight 
pick -up. Molded plastic. Less than one 
ounce needle pressure. 4 volt, L -82 Astatic 
cartridge. Regular $3.30 wholesale value 
$2.29. 
Same arm as above. but with L -70 cart- 
ridge- Special $1.99. 
Webster, light weight stamped metal pick- 
up, with 4 volt high output cartridge- Very 
special, only $1.95. 
Webster curved arm ed ar pick-up with normal 
voltage artridge. Very special price, 
only 51.95. 
Webster light weight plastic arm pick-up, 
with high tput, 4 volt cartridge. Spe- 
cial, only $1.95. 

SAMS T.V. COURSE $3.00 
Gives you a clear, complete 
rderstanding of T.V. princi- 
es, operation and practice. 

Beam Formation and 
Control: Beam Deflection Sys- 
tems; Beam Modulation and 
Synchronization. Full analysis 
aof 

the Cathode Ray tube, lt- 
Antenna pl 

circuits, functions. 
and IF 

systems, 
circuits, 

video amplifica- 
tion, contrast, etc. 216 pages: $1/ x 11 "; Profusely illus- 
trated; sturdily bound. 
Only $3.00 
Sams. T.V. Ant. Book - 192 
pages $1.25 

C 
( n.p - te 20 Tube T.V. set in 

atan tractive mahogaáv cabi- 
net. Complete with all tubes 
including 10" Picture tube. 
We have sold dozens of this 
set with good dealer a 

c 
cept- 

ce. Stock 5.A2010 10" 
T.V. Receiver. Net $149.95. 

10" TABLE 
MODEL 

$149.95 

i2 INCH T.V. SET $189,95 
Our Leader complete 24 tube 
+2 channel T. V. table model 
set complete with all tubes in- 
cluding picture tube. Made 
ley a nationally known T. V. 
set builder. Regular retail 
price on this set is $239.95. 
$took No. TV -46, McGee's 
scoop price $189.95. 

OUR LEADER 7" PORTABLE 
$99.50 

Made by a nationally 
known builder of finest 
radio and television 
ment. Attractive portable 

with telescopy V an- 
tenna. Made to retail 

originally for $150.00. Stock TVS -5, 
McGee s sale price only $99.50. 

SARKES TARZAIN 13 CHANNEL 
TELEVISION FRONT END 

0 WITH DIAGRAMS 
McGEE'S FALL SALE SPECIAL 

SARKES- TARZIANy, 13 channel tuner for Television receiver. This 3 tube 
front end is all red, including tube sockets. The same T.V. front end 

used by several nationally known manufacturers. Built in fine fre- 
,luency trimmer. Offered with printed schematic diagram. Priced complete c 
with 3 tubes, 6C4 

price. 
SAGS 

All 
mixer, and ORBS Be amplifier. This unit 

6o.. th twice our price. All 'r d, is be fed into your video 
It . I.. and used with the Farnsworth GVZ-60 chassis, advertised to the ]eft. 

itWeight les, 
tubes.... ........ Net price, ..........a.. 13 channel tunes, $9.95 With 3 cha - 

IT-SK3 l3 hIs fur ish. front end same as SK -T3 except for Intercarrier circuit (has no bound) $7.95 Vernier built in furnished with tubes and diagram. Net .D / .7 

95 

DUMONT $51.75 LIST 129P4 NET $27.95 
As usual, McGee offers you a better buy. We have on hand 100 Dumont 12QP4 
Picture Tubes in original cartons, first quality, while they last only $27.95. This 
is the best value In the U.S. today. 
1OBP4 10" Picture Tubes, manufacturer states, these tubes are well within toler- 
ance but not quite high enough to bear our brand name. McGee's tests fail to 
show any difference between this and any other 100P4. Full factory $19.95 
guarantee. 10BP4,, net 
Sockets for either above tubes 49c each. 

FARNSWORTH TELEVISION CHASSIS SCOOP $5.95 
Farnsworth Television Chassis Model GVZ60 partially built up Chassis Size 
12 x 17. Has 16 Tube sockets and over 150 small parts (Resister and Ceramic 
Condensers) no coils or Transformers or tuning unit. Sweep and sync circuits 

all partially wired up. This T.V. Chassis is ideal for the student and experi- 
menter. Learn T.V. by building your o set using this chassis to start from. 
Furnished with a 1948 regular $3.00 Supreme Publications Television Manual, 
which has a complete schematic of this chassis as well as 9 pages of service 
information. 

If you want to play with Television here is a chance to get started, 
Farnsworth GVZ60 partially built up Chassis and 48 Supreme T.V. Manual all for $5.95. $2.95 Include postage for 11 lbs. GVZ60 Chassis only .DL 

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. Chassis. 375 V.D.C. 
6.3 and 5 filament. Shipping wt. 7 lbs. Scoop price $2695 

JEFFERSON T.V. PWR. TRAN (not pictured) 
T.V. Power Transformer, similar to R.C.A. 290 ma. 110 volts, 60 cycle. 760 olts D.C.. filaments 
5 volts at 3 amps., 5 volts at 3 amps, and 6.3 volts at 8 amps. Trans. size 3./4 x 4i/z x 
Shipping weight, 12 lbs. Stock No. MB -4F. Net price - D 

h 
Television Vertical De- 
flection Output trans- 
former. Shipping weight 
2 lbs. Stock No. 
VD-5000. 
Net prie.. $1.95 

Sale McGRADE $13.95 
McGrade Intercom. Mas- 
ter and sub- station, 
housed in small match- 
ing walnut plastic cabi- 
nets, 51/2x7x31¡ inches. 
Sloping front for desk 

o wall installations. Furnished with 50 
feet of inter- connecting w Sub- station 
may be used up to 1000 feet from master 

These 
cartoned, Complete 

units 
Complete tubes. de to 

retail at 829.95. A lucky purchase en- 
ables s to 

N13.95 
Include postage 

these 
tage for 8 lbs. Stock 

o. MG -25. Pos 

G.I. RM -4 $5.95 
General Industries RM -4 
heavy duty phono motor 
with T.T. 78 RPM. Scoop 

Deluxe quality 78 S RPM 
Phono al h speed phono motor 3312 or 78. $R 
$11REPLACEMENTeMOTOR 

$1.29 
ss 

Scoop -Replacement phono motor fits 90o%n 
of all changers. A scoop at only $1.29 ea. 

SOLAR METAL F.P. CONDENSERS 
POPULAR TWIST MOUNTING IN ALUMINUM CANS 

8 Mfd. 450 volt FP condenser... 29e 25 -25 Mfd. 25v FP , -. 
16 Mfd- 450 volt FP condenser... 14e 40 150v, 20 25v FP ...15e 19e 

2(1 Mfd. 450 volt FP condenser... 39e 40 -40 Mfd. 150V FP -..29e 
30 Mfd. 450 volt FP condenser... 39e 24 -16 Mfd. 350v ...390 
20 Mfd. 525 volt FP tond. Specia149e 20 -10 350v 20 25v 
30 450v, 20 25v FP 39c 15 -15 450v 20 25v .- .59e 
40 250v. 20 25v FP 19c 40 -40 Mfd. 450v .. .59c 

Order 100 Assorted Solar Condensers and Take 10% Discount from Above Prices. 

$50,000 DELCO VIBRATOR SCOOP 
BUICK VIBRATOR 
FITS ALL BUICK 

SETS FOR I I YEARS 
1931 THRU 1941 

McGEE'S 
PRICE 

$195 

10 FOR ONLY $17.95 
Here is the hottest Vibrator Scoop in 
McGee's history. All new Delco Vibrators, 
not war surplus, but vibrators dumped by 
United Motors themselves. You save over 
half and still buy the best. This Delco 
Buick Vibrator (replaces Mallory 57161 
fits all Buick original equipment sets from 
1937 thru 1947. The regular dealers net 
on this Vibrator is $4.14. McGee's sale 
price only $1.95. 10 for $17.95. 
Standard 4-prong, 11 /z" can. short enough 

heavy duty.r, Replaces[ Mallory 294. o Regu- 
lar dealers' net. $2.62. McGee's price. 51.29: 10 for 511.90. 
Odd 4- prong, 11/2" can Delco 1301, re- 
places Mallory 852. Popular GM sets. 
Regular ;lÌr $2.46. 

McGee's price, 51.49; 10 

Chevrolet Vibrator. Delco No. 8622, 
places Mallory 273D. Can size 2041/ 
A sync with buffers. Odd 5- prong. Mc- 
Gee's price. 51.95- 
Delco No. 8611, replaces Mallory 

245 C a n standard 5 -prong sync, no buffers. 
size 2x31/2 ". McGee's price, $1.95. 
Delco 8612, replaces Mallory 271HD. Of- 
fers 5 -prong sync, no buffers. Can size 
11/2x31/4". McGee's price. $1.49. 
Delco 8637. replaces Mallory 954. Stand- 
ard 6 -prong sync, no buffers. 11 /ax31/2" 
can. McGee's price, $1.49. 
Delco 8610, places Mallory 245. 11/2x 
31/4" can. 5-prong sync, n buffers. Mc- 
Gee's price, $1,49. 

DELCO VIB UNITS 
Delco sync vibrator 
unit. with buffer con 
densers attached. 
This same unit used 

all sync vibrators. r regardless of case 
off.If buffers are not needed. simply clip 

You sav 
e 

p to $4.00 by r placinthe 
unit In your old vibrator can. $1.09 each: 
10 for $9.95. 
Delco 8 point, heavy 

n 
duty. non-sync re- 

placement vibrator it. The best non - 

e 
known cement u 

For regular 
ins 

and 
heavy duty replacement 
Fits them all. Net 99e each, 10 for $8.95. 

APPROVED ELEC- 
TRONIC T.V. SWEEP 

AND MARKER 
GENERATOR 

NET $79.50 
Approved Electronic 
Model 

Generator for Tele- 
and F.M. as well 

Tele- 
vision 

n Marker generator. 
Sweep Gene -Range O to 227 Megacycles. Sweep width 

marker from 0 to 12 Megacycles. Internal arker 
20 to 40 Megacycles. Priced Complete ready to op- 
Crate. Tube component 6J6. 6A136. 36C4, 714. A 

t the right'Iprice. Model A- 400.fO1Shippinservicing 25 instrument 
lbs. Net $79.50 

weight 

Television Focus Coil. 
Top quality for 10 or 
12" tubes. R.C.A. No. 
2 02D1. $2.49 
Net nprice 

Horizontal Oscil- 
lator Transform- 
er. Stock No. 
H -MA. 9f1. 
Net price .. 7 77 

Electro 
"Mag- 
netic" 

Ion Trap 

69c 
APPROVED ELEC- 

TRONIC T.V. FIELD 
STRENGTH METER 

$79.50 
Approved Electronic Model 
A -460 Television Field 
Strength Meter. 110 Volt 
AC operated. 12 Channel 
continuously variable tun- 
ing. 6" meter calibrated 

from 50 to 30,000 micro- 
volts. Earphone jack. Also may 
be used to check efficiency of 
T.V. boosters. Punched ready 
to operate with 6 tubes. Ship- 
ping weight 25 lbs. Net 
$79.50. 

Model 221-K Else 
Tube- Volt -Ohms Meter 

recision 
Kit. 

All ports, tubes and instructions 
furnished. AC -DC. Ranges O. 
10, 100. 500 and 1000 Volts. 
Ohms 

n 
5 steps. .2 ohms to 

1000 rags. New feature includes 
zero enter for T.V. discriminator 
alignment. 41/a" meter. K i t 
Model 221 -K. Weight 12 lbs. 
Not 523.95. 

i;tco Model 32 -K Signal Generator 
Kit. 

d tubes and instruc- 
tions furnished- 7 
Bands, 150 KC te 
100 M.C. Funda- 
A tremendous value' 
Shipping weight 12 
lbs. Net 519.95 

BUILD THESE THREE 
TEST INSTRUMENTS AND 

HAVE THE BEST. 
Model 400 -K 5" Scope Kit. All 
parts and tubes furnished. Ready 
punched Chassis and beautiful 
metal case. Sensitivity .3 Volts. 
Sweep 15 to 30 K.C. Tube com- 
ponent 2, 6517, 2, 5Y3. 884 
and 5BP1. This Eico Scope Kit 
is the best. Shipping weight 
40 lbs. New $39.95. 

VOLT OHM METER KIT 
$14.95 

Electronic Instrument Volt Ohm- 
meter Kit. 3" meter. 1000 
ohms per volt sensitivity. 
D.C. volt ranges to 2500 volts. 
4 A.C. voltage ranges to 1000 
volts. 3 ohms ranges to 1 meg 
-complete kit. Stock 5511K, 
net $14.95. 

SCR -518 RADIO ALTIMETER, $19.95 
Complete. New, with 29 Tubes 

Famous SCR 518 A Altimeter. Brand new factory car - 
toned. Worth over $900.00. Made by RCA. Complete 
as pictured. Has 29 tubes. Works in the 500 MC region. 
This is the complete unit. Transmitter, receiver, power 

pply nd 3" Cope indicator. Reads ltitude sp to 
30,000 ft. Operates o 28 Its D. C. Complete ith 
tubes, OSK7, 2 5012, 2 65J7. 6C8. 6SN7, 6F8. 3D4, 
6V6, 10 6AC7, 3 2X2, 954, 955, 956- 6J5 d 3 in 
CR tube 1808P- A RED hot scoop at only $19.95 com- 
plete. We ght 100 lbs. 

BC -456 
Modulators 

$2.00 
BC 456 Modu- 

tub , sedi s but b 
good condi- 

tion. While they last, net each $2.00. 
Weight 11 II'.... Dynamotor for BC -456 
$1.00 extra, it, :grit 9 lbs. 

10 -TUBE 
13313 

LOCALIZER 
RECEIVER 

$3.95 
733D Localizes Receiver. Receives 108 & 
110 megacycles, with 10 tubes: 12SQ7, 2- 125107, 1 -12A6, 1- 12AH7, 2- 125G7, 
3 -717A. All good condition. Weight 
24 lbs. Net $3.95. 

BC -458 
TRANSMITTER 
Sale 
Price 1' 

Brand new BC -458 
Command Transmit- 
ters. with tubes. 5.3 
to 7 mc. Only a few 
hundred left. Ship- 
ping weight 11 lbs. Scoop price $3.95. 
ANTENNA CURRENT METER $1.00 
Antenna 
transmitter. lr At 

meter 
scoopfor only $1.00 each. 

Weight 3 lbs. 
TINY EAR PHONES $1.00 

Small ear phones that plug your ear 
While they last $1.00 per set. Shipping 
weight 3 lbs. 

CIT. RELAY SCOOP $1.00 
Has 6 high 

r 
istance relays that operate 

on 8 mills. Also many parts and sockets. 
Shipping weight 13 lbs. Net $1.00. 

McGEE RADIO COMPANY 
October, 1949 

PRICES F.O.B. K.C. Send 25% Deposit 
with order. Bal. 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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COMBINATION SPECIAL! 
3-6 mes. Receiver and a 4 -5.3 mos. or 5.3-7 mos. 
Transmitter, less top cover. Used, good cond. 
With all tubes and crystal. $6.50 Per Set 

CE -1 SPEAKER: Similar to LS -7 Army 
speaker. 4.5 x 4.5 x 3 in. With clamp for mount- 
ing. Has 5 ft. cord with PL -55. Ready for use 
with high or low imp. transformer. $4.95 
NEW T 
HICKOK & SUPREME VOM METERS: 
6 x 7 x 6 in. Housed in either wooden or metal 
carrying case with handle. Has 4 ranges on 
ohms, 9 ranges on AC and output, 6 ranges on 
DC that extend up to 1500 V. All self -contained. 
Pipe the prices! 
Used, in excellent condition Ea. $22.50 
Used, in good condition Ea. 17.50 

RG8U COAX CABLE: New. Per foot 5e 
Per 100 feet $4.75 

SCR 515/BC 645 TRANSCEIVER. Ready 
for citizens' band with slight modification. 
Comes complete with following: transceiver 
unit, control box, dynamotor, rack, all plugs 
and antennas. Brand new. $19.95 
Each 

WALKIE- TALKIE: BC -322. 52 to 65 mes. 
Hot on 6 meters. Increase the number of turns 
on coil to put it on 10 meters. Excellent cond. 
Complete less antenna, - battery 
and handset $10.95 
WALKIE -TALKIE: BC -222. 28 to 52 mcs. 
Very few left $12.95 

APR -1 & APR -4 TUNING UNITS: Just 
what you need to get into ultra -high freq. bands. 
Contains an RF and /or oscillator and first de- 
tector. Will operate as converter or as front end 
of a UHF receiver. These are electrically perfect. 
APR -1 TN -1 freq. range 40 -90 mcs.Ea.$29.50 
APR -1 TN -2B " " 80 -300 mcs.Ea. 32.50 
Write in for SPECIAL PRICES on following: 
APR -1 TN -3B freq. range 300 -1,000 mes. 
APR -I TN-4A " " 500 -1,000 mes. 
APR-4 TN -16 " " 38 -95 mes. 
APR -4 TN -17 " " 74 -320 mcs. 
APR -4 TN -18 " " 300 -1,000 mcs. 
APR -4 TN -19 " " 975 -2,200 mes. 
APR -4 TN -54 " " 2150 -4,000 mcs. 

TRY VIBRATOR POWER SUPPLY 

4 volt input. 156 volts for plate 3 volts, 1.5 volt, 
-7) volts. With polarity switching relay. Has 
adapter for charging from 6 V. supply. It's ter- 
rific for portable battery sets, mobile units and 
small transmitters. Excellent con- $8 95 dition. A $20.00 value for only... . 

2 V- WILLARD WET CELL BATTERIES 

Excellent for use with TBY Vibrator Power 
Supply (above). Brand new, indi- $1 .49 vidually boxed. Each 
Order 2 for only $2.75 

For More Dope on Following Items See 

Our Ad Sept. 1949 Radio News Pg. 148 

Racks; Single, $1.29; Double $1.79 
Pots: 5,000, 20,000, 250,000 ohms. 15 for 1.50 
BC -1068 Receiver. Excellent condition 24.50 
Aerovox Oil Filled Condenser .49 
10 assorted oil filled bathtub and mica 

condensers, 600 B. Box of ten 2.25 
De Jur Meter, 3 in. square 2.95 
FOR TUBE PRICES see ad P. 100 Aug -1949 

RADIO NEWS 

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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NEIN AUTO1UATII! PLOTTING 

1tAYIJIST SYSTEII 

ATINY SHIP sailing a vast, dry sea 
and at the same time automatically 

reproducing in miniature the maneu- 
vers of a real ship many miles away is a 
recent scientific development. The de- 
vice was designed for precise marine 
navigation and hydrographie survey 
operations. The tiny ship is part of a 
new system known as a Raydist Plot- 
ting Board. The dry sea on which it 
sails is in reality a U.S. Coast and 
Geodetic Chart, or map, that shows 
the coastline, the harbors, rivers, and 
channels, as well as sandbars and reefs. 

Several years ago the potentialities of 
the Raydist System were recognized by 
the military services, and the Bureau 
of Ships obtained the first two- dimen- 
sional Raydist set. After more than a 
year of successful experience with this 
equipment, the Bureau of Ships spon- 
sored additional development which 
has resulted in the latest link in the 
Raydist System -a completely auto- 
matic plotting board on which a small 
ship with a recording pen attached 
moves directly on a chart or map show- 
ing the exact position of the ship being 
tracked, with an accuracy limited only 
by the size and readability of the chart. 

In the operation of the Raydist Sys- 
tem, a small radio transmitter in- 
stalled on the full -size ship sends its 
signal to several receivers on shore. 
These signals are used to pin -point the 
exact location of the ship. These re- 
ceivers in turn transmit their data to 
devices known as servo mechanisms 
which push and pull on the miniature 
ship by means of flexible steel tapes to 
reproduce on the chart the course of 
the ship. 

By watching the model maneuvering 
on the chart an observer on shore can 

Developed by the Hastings 
Instrument Co., Inc., for the 
U. S. Navy Bureau of Ships. 

follow the exact course of a ship miles 
away, with accuracies unobtainable in 
the past with all known methods of 
navigation. With the plotting board 
installed on board ship, it will be 
possible to safely navigate narrow, 
twisting channels under adverse weath- 
er conditions precisely and with 
complete confidence. 

The Raydist System is accurate to 
one foot in a mile, or in other words, at 
a distance of five miles, this system 
would show the position of a ship to 
within five feet of its exact position. 
With the plotting techniques used in 
normal navigation procedures this ac- 
curacy is so fine that the errors cannot 
be seen on the chart. 

Completely automatic Raydist Sys- 
tems have been successfully employed 
to track aircraft, vehicles, small boats, 
and ships. Many of these tests were 
purposely conducted under adverse 
weather conditions such as rain, snow, 
and fog, when optical measurements 
would not have been practical. Ranges 
in excess of 100 miles have been realized 
with a hyperbolic Raydist System 
tracking ships at sea. The maximum 
radiated power for these tests was only 
10 watts. In field tests involving U.S. 
Coast and Geodetic Survey distances 
above one mile, Raydist has repeatedly 
proven to be accurate to one part in 
five thousand. 

In addition to the Navy's immediate 
problem of tracking ships, it is antic- 
ipated that Raydist Systems and Auto- 
matic Plotting Boards will be used for 
oil exploration, hydrographic surveys, 
charting of rivers and channels, and 
general air and marine navigation 
and guidance. 

Following the course of a ship in mid -ocean by means of the Raydist Plotting Board. 
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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 
ModeleTY 

w 
-20 

A COMBINATION 20 000 OH 
VOLT ER MULTI -METER 

and TELEVISION KILOVOLTMETER 

;i l 

--1 
ADDED FEATURE 

Includes an Ultra High Frequency Volt- 
meter 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 -20 operates on sel)- contained batteries. 
('aises tossed in beautiful hand -rubbed oak 
enbinet complete with portable cover, 'Built -fn 
High Voltage Probe, H. F. Probe, Test Leads 
and all operating instructions. NET 

9 1). 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 Volts 
5 D. C. CURRENT 
RANGES: 
0 -50 Microamperes 
0- 5/50/500 Milli - 
mperes 

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 ODb = 
I Mv. into a 600 
ohm line) - 4 to + 10 db 
+ 8 to + 22 db 
+ 22 to + 36 db 
+ 28 to + 42 db 
+ 36 to + 50 db 
+ 42 to + 56 db 
+ 48 to + 62 db 
7 OUTPUT VOLT- 
AGE RANGES: 
0 to 2.5/10/50/ 100/250/500/ 

1.000 Volts 

THE NEW MODEL TV -10 

TUBE TESTER 

The Model TV -I0 operates on 105 -130 Volt 60 
cycles A.C. Comes housed in a 

$39J0 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, Novels,. etc. Will also 
test Pilot Lights. 
Tests by the well-established 
imission method for tube qual- 
ty, 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 hase numbering 
system, the user can instantly 
identify a hick 

e 
lement is un- 

der test. Tubes having tapped 
filaments and tubes with fila- 
ments terminating in more 
than one pin are e truly tested 
with the Model TV -10 as any 
of twhen pins may be placed in 
the neutral position nec- 
essary. 
The Model TV -10 does not use 
any combination type sockets. 
Instead individual sockets 
used for each type of tube. 
'chus it is impossible to dam- 
age a tube by i erting it in 
the wrong sockets 
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 Volte and 130 
Volts. 

The Model 88 -A COMBINATION 

SIGNAL GENERATOR 
AND 

SIGNALTRACER 

THE NEW MODEL 670 

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 -rapacity net- 
work provides a frequency range of 300 
cycles to l Megacycles. 
The Model 86 comes 
complete with all test 
leads and operating in- NET 
structions. ONLY 

SUPER 
METER 

Model TV -30 TELEVISION SIGNAL GENERATOR 

Model TV -30 comes com- 
plete with sh(elided co -axial 
lead and all operating in- 
structions. $2995 

Enables alignment 
of television I. F. 
and FRONT ENDS 
without the use of 
an oscilloscope. 

SPECIFICATIONS 

Frequency Bange: 
4 Bands -No 

switching 
18- 32 Mc. 
35- 65 DIc. 
54- 98 Mc. 

150 -250 Mc, 

Audio Modulating 
Frequency: 400 Cy- 
(des (Sine Wave) 
Attenuator; 4 posi- 
tion, ladder type 
with constant im- 
pedance control for 
fine adjustment. 

Tubes Used: 
6C4 as Cathode follower and modu- 

lated buffer. 
6C4 as R.lr. Oscillator. 
6SN7 as Audio Oscillator and Dow- 

er rectifier. 

THE NEW 
An Accurate Pocket She 

MODEL 770 VOLT -OHM MILLIAM METER 
(Sensitivity: 1000 ohms per volt) 

Features: 
Compact, measures 31/8" x 574" x 214". 
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 
filled with permanent white, insures long 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0- 15/30/150/300/1500 /3000 volts. 
6 D.C. VOLTAGE RANGES: 0- 714/15/75/ 
150/750/1500 volts. 
4 D.C. CURRENT RANGES: 0- 134/15/150 
Ma.0 -114 Amps. 
2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 
Megohm. 
The Model 770 comes coat- $0 plate with self- contained bat- 
tulles, test leads and all op- 
erating instructions. NET 

ORDERS 

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 / 
1500/7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 Volts. O U T P U T 
VOLTS: 0 to 15/30/1511/300 /1500/3000. 
D.C. CURRENT: 0 to 1.5/15/150 ma.; 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100.000 ohms, 0 to 10 Megohms. CA- 
PACITY: .001 to .2 blfd., .1 to 4 Mfd, 
(Quality test for electrolyties.) REACT- 
ANCE: 700 to 27,000 (Buns; 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 1 -58. 
The model 670 comes housed in 

Ra 

rug- 
cab, crackle-finished 

complete 
steel $28 cabinet complete with test 

leads and operating in- 
structions. Size 5 /s" X NET 
71/4" x 3 ". 

20 % DEPOSIT REQUIRED ON 

l 
. T :TiM . L..,13.8ó e trTS ca,! 

ALL C. O. D. 

GENERAL ELECTRONIC DISTRIBUTING CO. NEW YORK 

PA"PLN 

October, 1949 99 
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of a good LISTENER 

Modern, functional styling is 

just one feature of the new Turner 
Model 25. It's carefully engineered 
to listen attentively to voice, music, 

or sound and to reproduce faithfully 
without distortion. Not tempera- 
mental about operating conditions 
but dependable indoors or out. The 
Turner Model 25 is designed to 

travel in good company. It's recom- 

mended for all sound work and gives 

exceptional performance when 
teamed up with high quality equip- 

meht. Available with either crystal 
or dynamic circuits. Ask your deal- 

er. Write for complete literature. The Turner Model 25 
Model 25X Crystal $27.50 
Model 25D Dynamic $40.00 
Two -tone gunmetal grey finish with chrome 
plated grill standard. Satin chrome finish at 
slight extra cost. Stand extra. II 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 St., New York 4, N.Y. 

Microphones licensed under U.S. patents of the American Telephone 
and Telegraph Company, and Western Electric Company, Incorporated. 
Crystals licensed under patents of the Brush Development Company. 

ANOTHER OUTSTANDING JOBBER 

PIONEER RADIO SUPPLY CO. 
2115 PROSPECT ST. 

Cleveland 15, Ohio 

HAS THE 
SENSATIONAL NEW 

400 -K 
5" Scope Kit 

IN STOCK! 
two 

PIONEER RADIO SUPPLY CO. 
215 Prospect St. Cleveland 15, Ohio 
Dear Sirs: Enclosed find check or money order in the amount of r ma 

f_._. ......... ........._................_..., for which please send me the following: 

_No 400 -K @ $39.95 - __ No 145 -K @ $18.95 
221 -K @ $23.95 No. 511 -K @ $14.95 _No. 320 -K @ $19.95 No P75-K @ $ 3.75 

Name 

Address..................__._ -- 
City. _......:. ..___._._._.....__.._____._._._ Stme..._.._._.._.._ 

Please include 3% Ohio State sales too. 

100 

COMPLETE Radio Engineering 
Course. Television B.S. degree. 
Courses also in Civil, Elec., Mech., 
Chem., Aeronautical Engineering, Bus. Admin., Ace., 
Sec., Science. Visitors welcome. See beautiful campus, 
well equipped laboratories. Graduates successful. 66th 
year. Eater Sept., Jan., March, June. Write for catalog. 

TRI -STATE COLLEGE 
16109 College Ave 
Angola, Indiana 

TELEVISION RECEIVER -$1.00 
Complete instructions for building your own tele- 
vision receiver. 16 pages -11 "r x 17 "r of pictures, 
pictorial diagrams, clarified schematics, 17 "x22" 
complete schematic diagram and chassis layout. 
Also booklet of alignment instructions, voltage 
and resistance tables and trouble -shooting hints. -All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
5507 -13th Ave., Brooklyn 19, N. Y. 

RELAYS FOR 

COMMUNICATIONS 

PASS RIGID TEST 

THE great majority of purchasers of radio - 
electronic components have never had 

the opportunity to eavesdrop on a manufac- 
turer to see just how these components are 
designed, assembled, and tested. To the av- 
erage layman, it is a matter of basic specifi- 
cations that will best do the job at hand. 

Take the relay as an example. Did you 
ever stop to consider this item as one having 
any unusual problems of design, other than 
to open or close circuits? There's a lot of 
engineering required in the design of corn- 
ponents, and the editors decided to send our 
photographer over to visit a prominent relay 
manufacturer to see what goes on "behind 
the scenes." The Kodachrome on our front 
cover this month shows the final operation 
before these Advance relays are packed for 
shipment to makers of radio, electronic, ra- 
dar, aircraft, and to many government agen- 
cies, including the Army, Navy, Air Force, 
and Atomic Energy Commission. 

They must withstand rigid operational, 
heat, humidity, and shock tests. This requires 
that the relays be subjected to operational 
tests in ovens and dry ice refrigerators. They 
must also be operated while attached to a 
vibrating machine with accelerations up as 
much as 25G's. Most present -day military 
specifications require relays to operate in any 
temperature ranging from -55 °C. to +70 °C. 
Since this wide temperature range causes a 
great fluctuation in the d.c. resistance of any 
coil, it is necessary that this variation be 
computed when running operational tests. 

For example, a coil having a resistance of 
1000 ohms at normal temperature, 20 °C., 
would be reduced to 700 ohms at -55°C. 
and would rise to 1200 ohms at +70 °C. 
Instead of placing each relay under the ac- 
tual temperature conditions, the variation is 
simulated when making the final operational 
tests; then it is only necessary to run the 
complete test on about 10 per -cent of any 
given order. 

In addition to the heat checks noted, all 
such relays must be fabricated so as to with- 
stand 95 per -cent humidity and are usually 
fungus -proofed and tropicalized. 

In a future issue, we'll visit more plants 
for a peek "backstage." 

RADIO & TELEVISION NEWS 
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PERMALLOY SHIELDS 
for CATHODE RAY TUBES 

3' Shield 
5' Shield 

$1.47 
1.97 « SPECIALS-OF THE MONTH 

NOW AVAILABLE 
1000 KC Crystal $2.97 
Socket .07 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! 
1B21 $ 2.87 3EP1 . .8 2.87 805A $12.95 843 3 .39 C100D...5 1.95 
1822 3.95 3E29 8.97 307A 3.95 845W .... 4.25 CK507AX 1.95 
1B23 8.95 3FP7. 1.75 316A .54 851 15.95 CK1005.. .19 
1B24 4.69 3GP1.... 6.75 327A 2.75 860 2.49 CK1006.. .98 
1B26 4.57 4- 65A.... 14.49 338A 3.95 861 10.95 C1(1090.. 2.95 
1B27 8.95 4- 125A... 27.45 350A 1.25 864 .49 EF50.... .45 
1B29 3.49 4-250A. 37.45 350B 1.89 865 2.95 F123A... 12.95 
1B36 4.59 4AP10... 5.95 353A 2.95 866A 1.05 F125A... 14.95 
1B38 
1D21 

47.50 
5.75 

4B24 395 
19.50 

353B 
362A 

7.95 
1.95 

866JR.... 
ß69B 

1.10 
27.95 

F127A... 27.50 
F128A . . . 69.50 

1N21 .... .95 4E27 17.75 368AS.... 3.95 872A 1.49 F606 22.50 
1N21B... 1.65 4J32 97.50 371B .85 874 .57 F660 125.00 
1N23.... 
1N23B... 

.79 
1.95 

5AP1.... 
5AP4.... 

1.95 
1.95 

388A 
393A 

2.95 
3.85 

876 
78 1.98 

F862A...450.00 FGI7.... 2.89 
1N34.... .85 5BP1.... 1.89 394A 3.85 884 1.39 FG27A. .. 9.75' 
1P24 .79 5ßP4.... 3.75 417A 14.50 885 1.39 FG81A. 3.85 
1S21 3.95 5CP1 .... 1.85 434A 3.50 002P1.... 3.85 FG95.... 17.95 
2AP1.... 3.89 5CP1A... 9.95 446A 1.25 905 3.98 FG105... 9.95 
2C21 .27 5CP7 . 9.95 450TH... 17.95 908 4.95 FG172... 19.95 
2C22 
2C26 .19 

5C30 
5D21 . 

7.95 
27.95 

450TL... 
527 

37.50 
9.95 

923 
930 

.97 

.85 
FT210... 13.95 
GL146... 9.95 

2C34 .27 5FP7. 1.35 559 .85 931A 2.69 GL451... 3.25 
5GP1.... 5.95 575A 953B 19.95 GL562 . . . 85.00' 

2C43 8.95 5JP1 24.95 954 .37 GL697... 69.50 
2C44 .67 521'2 11.75 34.50 955 .37 HY115... .85' 
2C46 6.87 5229 17.50 701A 3.60 956 .39 11Y615... .79 
2C51 
2D21 

8.25 
1.17 

5230 
5LP1.. 

49.50 
13.95 

702A 
703A 

3.25 
3.95 

957 
958A 35 

HYE1148. .39 
KC4 49.50 

2E22 1.29 5NP1.... 2.89 705A 1.10 959 .37 KU610... 9.75 
2E24 4.87 6C21 19.69 7 06CY ... 18.75 991 ML100. 49.50 
2E26 3.49 6F4 5.59 707B 14.95 603 3.95 ML101...139.50 
2J21A.... 10.95 6J4 5.95 708A 3.95 1611 .97 ML501. 69.50 
2J22 
2J26 

8.95 
7.95 

7ßP7.... 
9GP7 .... 4.65 

12.50 
713A 

12.95 
1613..... 
1614..... 

.59 
1.45 

ML502...149.50 
REL21... 2.95 

2227 13.95 9JP1 6.95 714AY. 3.95 1616 .98 REL36. .79 
2230 49.50 9LP7 . 2.25 715C 24.95 1619 .24 RK21.... .79 
2231 9.7 10BP4... 24.95 717A .59 1624..... .98 R1í23.... 4.85 
12J32 5.95 10Y .49 721A 2.95 1625 .37 RK25.... 3.65 
2233 19.95 12DP7. , . 14.95 723A/B .. 24.95 1626 .39 R1(33.... .27 
2J34 19.95 12GP7. 13.95 724A/ß.. 3.95 1629 .2 RK34.... .27 

12HP7... 13.95 725A 8.95 1630 3.95 RK59.... 1.95 
2J38 12.95 15E 1.29 726A 14.95 1631..... 1.45 RK63.... 18.95 
2239 34.50 15R .79 730A 10.95 1632 .98 R1f65.... 24.95 
2240 49.50 23D4.... .29 7 50TL... 45.00 R1í72.... .97 
2246 89.50 24G .47 800 1.95 1636 4.75 RK73.... .97 
2248 39.50 30 Spec... .35 ß01A .49 1638 .79 RX21.... 3.19 
2249 24.95 45 Spec... .29 802 4.25 1641 .69 RX120... 8.95 
2J50 42.50 75TL.... 2.95 803 4.95 1642 .27 S836 2.95 
2353 14.95 100R 1.85 84 8.9 1665 1.10 TZ40.... 2.95 
22548 .... 39.50 100TH... 11.50 805 4.95 1851 .97 V70D..., 6.95 
2261 39.50 100TS.... 2.35 807 1.10 1960 2.95 V R65A... .98 

51.75 
808 1.39 2050 .75 VR75.... .97 

21(25 23.95 205B 809 2.75 2051 .43 VR78.... .65 
21(28 14.95 211 .49 810 6.95 7193 .19 VR90.... .67 
3API 4.85 215A .65 811 2.10 8005 4.75 VR105... .79 
3822 2.69 217C 9.95 812 2.79 8011 .69 VR150... -.55 
3B23 4.85 218 47.50 812H. 6.90 8012 1.47 VT127... 2.25 

4.87 
221A 1.95 813 7.75 8013A.... 1.45 VU111... .59 

3B25 225 8.70 814 2.75 8014A.... 22.50 WL468... 7.95 
3B26 1.79 227A 2.95 815 2.45 WL530... 17.50 
3B27 3.85 231D. 1.25 816 1.10 8020 3.25' WL531... 7.95 3881.... 2.95 249B 2.49 826 .42 8025 4.95 WL532... 3.50 
3C21 5.95 249C 2.89 829B 7.45 9001 .37 WL538... .69 
3C22 39.50 25011 7.45 830B 3.49 WL578... 1.95 
3C23 2.47 250TH... 18.95 832A 4.25 9003 .37 WL616... 87.50 
3C24 .45 250TL... 18.95 833A 32.50 9004 .37 WL619... 19.95 

C30 274B 1.19 834 5.75 9005 1.95 WX3245.. 49.50 
3C31 2.49 282B 9.75 836A .99 9006 .24 0A2 1 57 3CP1.... 
3D21A... 

2.67 
1.49 

294A 
304TH 

4.57 
4.95 

837 
838 

1.69 
3.2 

C5B 
C6A 

7.95 
8.45 O G 0132 1.75 31)1'1.... 1.97 304TL... 1.39 841 .49 C6J 4.95 OZ4 .57 

OIL CONDENSERS 

NATIONALLY ADVERTISED BRANDS 

$0.97 
1.27 
3.77 
3.47 
4.97 
3.97 
2.37 
1.27 
1.47 
1.77 
1.97 
2.67 
2.87 
6.97 
4.87 
4.97 
2.97 
5.37 
3.47 
3.27 
9.97 

All Ratings D. C. i 

2x.lmfd. 600v $0.37 2mfd. 12000v 
.25mfd. 600v .37 2mfd. I2000v 

.5mfd. 600v .37 4mfd. '2000v 
lmfd. 6O0v .37 8mfd. 2000v 
2mfd. 600v .37 15mfd. 2000v 
4mfd. 600v .57 4mfd. 2500v 
8mfd. 600v 1.07 2mfd. 2500v 

10mfd. 600v 1.17 1mfd. 2500v 
3x.lmfd. 1000v .47 .25mfd. 2500v 

.25mfd. 1000v .47 5mfd. 2500v 
lmfd. 1000v .57 .05m fd. 3000v 
2mfd. 1000v .67 .25mfd. 3000v 
4mfd. 1000v .87 lmfd. 3000v 
8mfd. 1000v 1.97 12mfd. 3000v 

lOmfd. 1000v 2.07 2mfd. 4000v 
lbmfd. 
20mfd. 

1000v 
1000v 

2.27 
2.97 lmfd. 5000v 

24mfd. 1500v 5.27 1mfd. 7000v 

.1mfd. 1750v .87 3mfd. 4000v 
1mfd. 2000v .97 2mfd. 3000v 

.25mfd. 2000v 1.07 2x.lmfd. 7000v 
.5mfd. 2000v 1.17 .02mfd. 12000v 

HIGH CAPACITY CONDENSERS 
All Ratings D. C. 

2x3500m1d. 
2500mfd. 
3000mfd. 

2x1250mfd. 
1000mfd. 

,25v $3.47 200mfd. 
3v .37 100mfd. 

25v 2.47 4x10mfd. 
10v 1.27 4000mfd. 
15v .97 4000mfd. 

35v S .57 
50v .47 

400v .87 
18v 1.97 
30v 3.27 

001A $ .25 
1A3 .57 
1A4 1.09 
1A4P .97 
1A5GT .49 
1A6 .79 
1A7GT .67 
LABS .49 

1B5/25S 
1.19 

1C5GT .67 
106 .89 
1C7G .89 
1D5GP .97 
1D7G .89 
1D8GT .95 
1F4 .75 
1F5G .75 
1G4GT .69 
1G6GT .69 
1114G .69 
1H5GT .54 
1H6GT .87 
1J6GT .89 
1L4 .55 
1LA4 .79 
1LA6 .89 
1LB4 .89 
1LC5 .79 
1LC6 .57 
1LD5 .79 
1LE3 .89 
1LG5 .89 
1L114 .65 
1LN5 .67 
1N5GT .59 
185GT .67 

1R4 .69 .69 
1R5 .69 
1S4 .79 
1S5 .57 
1T4 .57 
1T5GT .79 
1U4 .59 
1V .69 
2A3 .97 
2A4G 1.07 
2A5 .69 
2A6 .79 
2A7 .89 
2V3G .99 
2X2 .39 
2X2A .69 
3A4 .37 
3A5 .99 
3B7 .35 

3Q4 
.35 
9 

3Q5GT .67 
3S4 .67 
5R4GY 1.10 
5T4 .89 
5Ú4G .57 
5V4G .89 

5X4G .59 
5Y3GT .37 
5Y4G .49 
5Z3 .49 
5Z4 .79 

TRANSFORMERS-115 V. 60 Cy. 

HI-VOLTAGE INSULATION 
6350v @ .025 arms $12.95 
2500v @ 4 ma; 6.3v @ 1A; 215v @ 2A 5.97 
2500v @ 15 ma... 4.29 2100v @ 10 ma 3.97 
1700v @ 4 ma; 6.3v @ lA; 214v @ 2A 4.98 
1600v @ 4 ma; 700v CT @ 150 ma; 6.3v @ 9A . 5.97 
525-0-525v @ 60 ma; 925v @ 10 ma; 2x5v @ 3A; 

6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ lA 6.97 
500-0-500v @ 175ma 4.95 
500-0-500v @ 25 ma; 262-0-262v @ 55 ma; 6.3v 

@ 1A; 2x5v @ 2A 4.45 
425-0-425v @ 75 ma; 5v @ 3A; 6.3v @ 1.5A 3.98 
400-315-0-100-315v @ 200 ma; 2.5v @ 2A; 5v @ 

3A; 2x6.3v @ 9A 5.95 
385-0-385-550v @ 200 ma; 2.5v @ 2A; 5v @ 3A; 

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

@ 3A 4.95 
375-0-375v @ 240 ma; 255-0-255v @ 12 ma 4.98 
340-0-340v @ 300 ma; 1540v @ 5 ma 4.95 
300-0-300v @ 65 ma; 2x5v @ 2A; 6.3v @ 215A; 

6.3v@lA 3.47 
120-0-120v @ 50 ma .97 
80-0-80v @ 225 ma; 5v @ 2A; 5v @ 4A 3.49 
36v @ 15A 9.95 24v @ l0A 4.97 
18v @ 15A........ 8.95 13.5v CT @ 3.25A 2.47 
12.6v CT @ 10A: 11v CT @ 6.5A 6.95 
I2v CT @ 10A; 2x9v CT @ l0A 7.49 

8v CT 
VCT @ 7A 6.95 

6.3v @ 2114A: 6.3v @ 2A; 215v @ 2A 4.45 
6.3v @ 12A; 6.3v @ 2A; 115v @ .1 amps 3.45 
6.3v @ 10A; 6.3v @ 6A 2.47 
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 @ IA; 2.5v @ 2A. 2.25 6.3v @ lA .77 
5v @ 20A; 10 KV ins 9.97 
5v @ 3A; 2.5v @ 2A 2.97 
2.5v @ l0A 2.95 

COMPARE! TUBES::. 
6A6 8 .89 
6A7 .69 
6A8 .79 
6AB7 .79 
6AC7 .77 
6AF6G .79 
6ÁG5 .77 
6AG7 .98 
6AH6 1.29 

6AK5 .85 
6AK6 .79 
6AL5 .65 
6A5 .59 
6AQ6 . .59 
6AT6 .47 
6AU6 .59 

6B4G 
.47 

6B6G .79 67 89 
6B8G .89 
6BA6 .55 

6BF6 .57 
6BG6G 1.47 
6ßH6 .57 
6ßJ6 .59 
6C4 .25 
6C5 .47 
6C6 .57 
6C8G .69 
6D6 .47 
6D8G .87 
6E5 .69 
6F5 .47 
6F6 .65 
6F7 .85 

6G6G 69 
47 

6J56 .49 
626 .77 
627 .67 
6K6GT .45 
61(7 

1(8 .79 
6L5 .89 
6L6 1.17 
6L6GA .87 
6L7 .79 

6Q7 .59 
6117 .79 
6S7 .89 
6SA7 .44 
6SC7 .59 
6SD7GT .69 
6SF5 .49 
6SF7 .59 
6SG7. .59 
6SH7 .49 
6527 .57 
6SK7GT. .55 
6SL7GT. .65 
6SN6GT .97 
6SN7GT .65 
6SQ7 .45 
6SR7GT .57 
6SS7 .59 
6T7G .98 

6U7G 
6V6 .97 
6V6GT .63 
6X4 .59 
6XSGT... .49 

6Z7G 1.15 
6ZY50 .69 
7A4/XXL .59 
7A6 .67 
7A7 .57 
7AG7 .72 
7B4 .57 
7B6 .59 
7B7 .59 
7C4 .37 
7C5 .57 
7C7 .59 
7E5 .67 
7E6 .59 
7E7 .69 
7F7 .69 
7117 .64 
7L7 .69 

7Q7 .59 
7R7 .69 
7W7 .89 
7X7 .89 
7Y4 .57 
7Z4 .57 
12A .57 
12A6 .19 
12A7 .98 
12A8GT .59 
12AH7GT .85 
12AT6 .45 
I2AU6 .67 
12AU7 .79 
12BA6 .57 
128E6 .49 
12C8 .49 
12F5GT .58 
12116 .27 
1225 
21(7 .54 

12Q7 .49 
12SA7 .57 
12SC7 .57 
1SF7 57 
12SG7 " .57 
12SH7 .35 
12527 .49 
12SK7 .57 
12SL7 .59 

.52 
12SQ7 .49 
12SR7 .49 
12Z3 .79 
14A4 
14A7 69 
14B6 .67 
14F7 .69 

14117 .65 

14Q7 .57 
14R7 .67 
15 .89 

$ .65 19 $ .98 
24A .67 
25L6 .53 
25Z5 .49 
25Z6 .49 
26 .57 
27 ,47 

28D7 .35 
30 .57 
31 .89 
32 .97 

32L7GT .97 
69 

.69 

.57 
67 

.65 

.65 

.54 

.39 
49 

.57 

.44 
39 

.35 

.29 

.27 

.52 

.49 

.49 

.52 
57 

.49 

.69 

.69 

.69 

.55 

.52 

.57 
87 
45 
.38 
.49 
.89 

1.17 
.67 
.53 
.39 
.43 
.45 
.39 

1.29 
.87 
.72 
.89 

33 
34 
35/51 
35A5 
35135 
35C5 
35L6 
35W4 
35X4 
35Z3 
35Z4 
35Z5 
37 
38 
39/44 
41 
42 
43 
45 
45Z3 
45Z5 
46 
47 
50A5 
SOBS 
50L6 
501'6 
53 
56 
57 
58 
59 
70L7 
71A 
75 
76 
77 
78 
80 
81 
82 
83 
83V 
84/6Z4.... .63 
85 .69 
89Y .39 
117L7/M7 1.29 
117N7 1.37 
117P7 1.27 
117Z3 .57 
117Z6 .65 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT OUTPUT 
up to 18v AC up to 12v DC ,4 Amp. 
up to 18v AC up to 12v DC 1 Amp. 
up to 18v AC up to 12v DC 5 Amp. 
up to 18v AC up to 12v DC 10 Amp. 
up to 18v AC up to 12v DC 15 Amp. 
up to 18v AC up to 12v DC 30 Amp. 
up to 36v AC up to 28v DC 1 Amp. 
up to 36v AC up to 28v DC 5 Amp. 
up to 36v AC up to 28v DC 10 Amp. 
up to 36v AC up to 28v DC 15 Amp. 
up to 115v AC up to 100v DC .25 Amp. 
up to 115v AC up to 100v DC .6 Amp. 
up to 115v AC up to 100v DC 5 Amp. 
UP to 115v AC up to 100v DC 3 Amo. 

$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 by @ 400 ma .55.97 1 hy I& 8)0 ma $14.97 
15 by ® 70 ma... 1.17 10 hy 9 250 ma. 2.47 
12 hy ® 150 ma.. 3.47 10 by 9 200 ma. 1.98 
25 hy @ 65 ma... 1.37 10/20 @ 85 ma 1.57 
.05 hy 9 15 amps 7.97 15 hy 9 125 ma. 1.47 
.1 hy @ 5 amps... 6.97 15 hy @ 100 ma. 1.37 
4 hy ® 600 ma... 5.97 3 by @ 50 ma .27 
200 hy 10 ma.. 3.47 30 hy Dual 00 20 
600 hy 93ma.. 3.17 ma 1.47 
325 by @ 3 ma .. 3.41 3/30 by 0 250 ma. 3.47 

PHONE DIGBY 9 -0347 

RADIO HAM SHACK Inc. 
89 GREENWICH STREET . NEW YORK, N. Y. 

1)etoLer, 1949 

PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 

All Merchandise Guaranteed 
F. O. B. New York City. Minimum 

Order $5.00 
20% De?osit Required 
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MID- AMERICA'S 
NBEATABLE 

LOW PRICES 
FAMOUS -MAKE 

RECORD CHANGER 
ONLY 
$9.95 

ROCK BOTTOM PRICE 
Takes twelve 10 -inch or ten 12- 
inch records. Smooth, gentle 
change cycle. Removable metal 
base measures 13',4 "x13 "; over- 

all height 7 ". Complete with high -quality crystal 
cartridge and interconnecting wires. A real steal at 
our low price! 

STANCOR TELEMATCH 
Regular List $9.50 ,95 NOW ONLY 

Used by TV set owners everywhere! Increases an- 
tenna efficiency, minimizes ghost images, rejects ad- 
jacent channel interference. Attaches to antenna 
terminals of set with 300 -ohm twin lead provided; 
that's all there is to installation! Brand new, orig- 
inal display cartons; complete with instructions. 

POWER TRANSFORMER SCOOP! 
Fully shielded; tapped primary for adjustment over 
105 to 250 volt AC range. Provides 250 VDC at 100 
MA and 0.3 V at 2.5 amps. Ideal MA -2500 
for critical TV set replacement, A 
experimental power supplies, etc. $2.49 

29c GENUINE DELCO 
RADIO TUBES 

Every Tube in Original Carton! 
1G6GT 1J0GT 2E5 1.2Sß7 
1J6G IV 757 36 

Terrific_,Savings! 
CERAMICON CONDENSERS 

Made to close tolerance; rated 500 VDC. Small size 
with pigtail leads. 7c each, 10 of one type for 
59e, 100 of one type for $5.00 
mmf mmf mmr mmf mmf 

2 15 40 68 140 
5 20 47 78 150 
8 25 50 108 170 

10 30 56 125 175 

29c 

mmf melt 
232 400 
237 470 
250 600 
350 6800 

Write For 
BIGBARGAIN 
BULLETINS 

EXTRA SAVING! 
WARD TV ANTENNA 

MA -3131 TV -88. 44 to 88 MC. Complete with 60 
feet of 300 -ohm lead -in, insulators mtg hardware 
and instructions. Regular 512.50 list only S2.95 
MA -3132 TVA -88. Same as TV -88 but less 300 - 
ohm lead -in and insulators only S2.49 
MA -3133 TVA -94. 44 to 88 MC; provides broad 
band, high gain. Complete with hardware and in- 
structions. Regular list price $10.60 $2.49 
MA -3134 TV -28. 174 to 216 MC. Easily attached to 
any dipole using a 1 -inch OD mast. Allows inde- 
pendent orientation of either high or low bays. With 
hardware and instruction,:. rAst. Price 8!1.60 

only $2.95 
Write for quantity prices on all Ward TV 

antennas above. 
Famous -Make Model 50 

ANTENNA CHIMNEY MOUNT 
Sturdy all -metal mount fits any average size chim- 
ney. No guy wires required, Complete wills hardware 
and instructions. Save over 50% on this item! 
MA -3135 $ I .75 

300 -OHM TWIN LEAD -IN 
Dòn't miss this great buy! Standard 300 -ohm lead -in 
for TV and FM. Buy in quantity and save! 

per 1000 ft....$ 1 3.25 
MA -3136 per 100 ft.... 1.40 

per foot .02 

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 E109. Minimum order $2.50. 
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Rhombic Antennas 
(Continued from page 63) 

channel. (This will result in an un- 
desirable effect called "periodicity.") 

An open wire line constructed as 
above will have a surge impedance of 
from 450 to 500 ohms, or somewhat 
above the standard 300 ohm receiver 
input impedance. However, this is 
nothing to worry about, because as the 
impedance of the line is raised, and 
the match becomes worse at the set 
end, the match improves at the an- 
tenna end of the line. As a result, it 
is possible to employ a 450 -500 ohm 
line without running into transmis- 
sion line ghosts, loss of picture detail, 
or increased loss due to impedance 
mismatch. 

Two examples of the improvement 
to be expected over 300 ohm ribbon 
used under unfavorable conditions can 
be cited. Substituting an open line for 
160 feet of ribbon exposed to beach 
weather for four months resulted in 
an increase on two low band channels 
of more than 10 db. After six months 
the performance of the open wire line 
had not deteriorated enough to notice. 

In another case an open line was 
substituted for 1100 feet of 300 ohm 
ribbon newly installed and not pro- 
viding adequate signal strength. The 
location was not near the ocean. The 
measured increase in signal at the re- 
ceiver on Channel 5 was approximate- 
ly 12 db. (measured in dry weather), 
a very worthwhile gain. Wet weather 
proved to have little effect upon the 
performance of the open line, which 

is more than could be said for the rib- 
bon line. It should be kept in mind, 
however, that for a comparatively 
short run not near the ocean, ribbon 
or tubular 300 ohm line is entirely 
satisfactory. 

Where noise pickup by the line is 
not a serious problem, the same order 
of improvement will be obtained with 
an open wire line on the high band 
when the installation is near the 
ocean or the run is very long. 

When expense must be kept down, 
plastic curlers of the type sold for use 
with home permanent wave kits may 
be used for spacers. Get the clear ones 
rather than the colored. 

Somewhat more care must be taken 
with an open wire line to avoid sharp 
bends and to keep the line away from 
objects as much as possible. Nylon 
cord or fish line may be used to sup- 
port and position the line where neces- 
sary. The feed line in any case should 
leave the antenna symmetrically for 
at least six feet on the high band or 
at least fifteen feet on the low band 
before making a bend to the right or 
left. Contrary to popular belief, lit- 
tle if any reduction in noise pickup 
will be realized by twisting or trans- 
posing the line. 

Construction Pointers 
It is recommended that wood poles 

be used to support the array unless 
they are spaced several feet from the 
apices. Guy wires should be well 
broken up where they run within a 
few feet of the antenna, or else rope 
guys should be used. All joints should 
be soldered. 

30 . 

First amateur televiser in the San Francisco Bay area is 23- year -old Bob Melvin, who 
built a TV camera and control system in less than one month. Entire cost was less 
than $200.00. On the air practically every night between 8 and 10 p.m., he is as- 
sisted by Don Melvin, shown here at left training the camera on "Rudy." a small 
waiter's figure carrying the station's call letters as a test pattern, while Bob (right) 
monitors the image and talks accompanying sound effects into the microphone. 

RADIO & TELEVISION NEWS 
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TV Offers YOU Good Pay, Security and Bright Future 
CREI On-the-Job Training Can Give You the Technical Ability to 
Step Ahead of Competition and Get the Better Joh You Want 

GET IN and get ahead in Television! You can make your 
own opportunity if you start preparing now. No need to 

tell you how fast Television is expanding -or, of the great 
number of jobs that are being created. One of industry's 
leaders predicts: 1 Million Persons in TV within 4 Years! 
He estimates 12 Million TV sets by 1953 -40 Million by 1958. 

If you are now in radio, and wish to get in Television, CREI 
offers the very training you need to go after -and Bet- 
a good TV job. 

CREI can show you the way with convenient spare -time 
study at home that gives you the up -to -date technical back- 
ground and understanding you must have for Television. 
CREI courses are designed to give you a thorough grounding 
in basic principles and take you step -by -step through the 
more advanced subjects of TV and its related fields. It must 

VETERANS: CREI TRAINING AVAILABLE UNDER G.I. BILL 
For Most Veterans July 25, 1951 Is Deadline -ACT NOW! 

If you have had professional or amateur radio ex- 
perience and want to make more money, let us 
prove to you we have. the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry -please state briefly your 
background of experience, education and present 
position. 

Capitol Radio 
Engineering Institute 
An Accredited Technical Institute Founded in 1927 
Dept.1110A, 16th and Park Road, N. W., Washington 10, D. C. 

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

October, 1949 

be remembered that all new electronic developments have 
their roots in past techniques. That's why your own radio 
experience is so important and worth while when coupled 
with modern CREI training. You will find CREI basic and 
helpful right from the start. You will learn about and under- 
stand such subjects as: Optics, Pulse Techniques, Deflection 
Circuits; RF, IF, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray, Iconoscope, Image 
Orthicon and Projection Tubes; UHF Techniques, Television 
Test Equipment, etc. 

FREE SAMPLE LESSON 
Nov, see for yourself! Mail the coupon for free sample lesson and sea 
how interesting it is to study at home and improve your income 
through ability the CREI way. 

"THE ORTHICON AND IMAGE ORTHICON" 
This lesson describes the development of the small, 3 -inch image 
orthicon tube; theory and operation of the orthicon; image orthicon; 
specific features. 1 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept.1110A,Washington 10, D. C. 

Gentlemen: Please send your FREE SAMPLE LESSON and free booklet, 
Your Future in the New World of Electronics," together with full details of your home -study training. I am attaching a brief resume of 

my experience, education and present position. 
Check field of greatest interest: 

PRACTICAL TELEVISION ENGINEERING 
PRACTICAL RADIO ENGINEERING TELEVISION, FM & ADVANCED AM 
AERONAUTICAL RADIO ENGINEER- SERVICING 

ING ADVANCED ELECTRONICS COMMU- 
BROADCAST RADIO ENGINEERING NICATIONS 

(AM, FM, TV) RADIO -ELECTRONICS IN INDUSTRY 

NAME 

STREET - 

CITY ZONE STATE 
I AM ENTITLED TO TRAINING UNDER G. I. BILL. 
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International Short -Wave 
(Continued from page 69) 

system for Europe and another for 
the West. Coast of North America for 
the purpose of concentrating radiated 
energy more sharply to those regions. 
In either case, the frequency of 11.795 
may be used also, while 6.045 may 
be employed for the transmissions to 
South East Asia and Northern Aus- 
tralia. 

Following experimental transmis- 
sions -which should be under way by 
now, the "K. 100" will be put into reg- 
ular daily use, according to Mr. Stu- 
art. 

Our congratulations go to Radio 
Indonesia and to its capable staff. 

* * * 

Brazil Data 
Direct from Jair Picaluga, provi- 

sionary administrative director, Ra- 
dio Nacional, Rio de Janeiro, Brazil, 
comes this information: 

"PRL -7, PRL -8, and PRL -9 use 50 
kw., and the transmitters are RCA. 
They are equipped with uni- direction- 
al, non -directional, and directed an- 
tennas. The towers are 180 meters 
in height, and the antennas are of the 
curtain type. 

"All the material of our radio sys- 
tem is RCA, except a transmitter of 
20 kw. used as reserve which is a 
Philips. 

Choice of Ó2Ó Tubular Resistor Values 

N STOCK 
Hundreds of other Stock Types, sizes and values! 

Always Available for Quick Needs 
More Ward Leonard Wire Wound Resistors have 
been produced and used over more years than 
any other make. Among these are the great 
number of Vitrohm stock units always quickly 
available to you ... for a wide variety of 
needs. So remember ... for result- engineered 
quality -for time - proved performance -for 
prompt delivery ... choose Vitrohm resistors 
right from stock, at your W L Distributor. 

Radio and Electronic Distributor. Division 
WARD LEONARD ELECTRIC CO. 

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

forhandy WARD LEONARD Stock Untt 
Catalog D -130 

RESISTORS RHEOSTATS RELAYS CONTROL DEVICES 

WHERE BASIC DESIGNS ARE RESULT-ENGtNEERED FOR YOU 

It1t 

"PRL -8, 11.720 (25.60 m.) ; PRL -7, 
9.720 (30.86 m.), and PRL -9, 17.850 
(16.81 m.) comprise Radio Nacional 
s.w. transmitters. PRL -9 is still be- 
ing tested and regular transmissions 
are expected to be set up soon. 

"The station owns seven studios 
and a large auditorium. Each studio 
is equipped with the material neces- 
sary to give excellent performance. 
Microphones are RCA Model 44 rib- 
bon type. We also have recording 
equipment which is used for taking 
down principal events all over Rio 
de Janeiro. This equipment is of the 
electro- magnetic kind. Its great ad- 
vantage is its light weight, allowing 
it to lie easily mounted even in the 
streets. It is used chiefly by our 
News Department. Right now we are 
planning to establish a new system of 
transmissions of our News Depart- 
ment by means of portable transmit- 
ters of 7 kw. and 1 kw. The mate- 
rials for this service already have 
been purchased, and we hope soon to 
put it to use. 

"Presently, we are reorganizing our 
department of 'exclusive' recordings. 
We have special arrangements with 
out best musicians for making these 
'exclusive' records right here at Ra- 
dio Nacional, and they are not per- 
formed in commercial recordings. The 
greatest part of the music we broad- 
cast is 'exclusive.' In addition, Radio 
Nacional is constantly renewing its 
cast with . artists of Brazil and other 
countries. For instance, we already 
had under contract Carlos Ramirez, 
Pedro Vargas, Ana Maria Gonzales, 
Jose Iturbi, Irmas Meireles, Gregorio 
Barrios, Alberto Ribeiro, and many 
others. So you see that we are al- 
ways trying to give the best to our 
listeners. This is our chief purpose." 

Mr. Picaluga stated that reports are 
welcomed. Printed schedules (in Eng- 
lish) listed PRL -7, 9.720, on the air 
daily 1135 -2235, and PRL -8, 11.72, on 
the air every day except Saturdays 
and Sundays at 2130 (now moved to 
2200) with the "Hello, America" pro- 
gram, spoken in English. 

On the sheet was this notation - 
"We beg our listeners to send us re- 
ports of reception which will be con- 
firmed by our verification cards." 

(The chimes on the "Hello, Amer- 
ica" program play the theme of one 
of Brazil's most popular compositions, 
"Luar Do Sertao," by Catulo da Pai- 
xao Cearense.-Radio Nacional via 
Bellington, N. Y.) 

Our congratulations go to Radio Na- 
cional and its staff for the splendid 
programs now being sent out in Eng- 
lish as well as in Portuguese. Eng- 
lish- speaking DX -ers are delighted 
with the fact that more and more 
Latin American nations are inaugu- 
rating broadcasts in English in addi- 
tion to other languages. It is cer- 
tainly a forward step! 

* * * 

ILSE 
Present members of the Interna- 

tional League of Short -Wave Editors 
are: 
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G -E Portable Radio Battery 
2V /25AH STORAGE BATTY 
PerfectSubstfor GERadio25 -2 
FitsIdentSpace(6x21/2x21/ ") 
Mfrd WILLARD. Leads read- 
ily adapted to same connec- 
tions. ONLY $2.98 
STORAGE BATTY'S- Save$$ 
2V /11ÁH Wi11dBB206U 1.89 
2V /27AH WI11dBB54...1.89 
4V /40AH TBY Used...3.95 

G V /6AH NT6 /BB214U.. 1.75 
8V /25AH Willard .....3.98 
6V /40AH Wi11dER40- 6.6.98 
3OVmin BR18 /BB52... .81 

866A KIT 
2 Tubes& 
Xfmr 1153,60 
vet /O10A /210 
KVinsP L U S 
sekts 55.95 
872A K i t , 

12.5KV Sekts &Xfmr $12.95 
PHOTOFLASH KIe 

Skit Complete S upply 
dsi lamp. data, 

ta /ÁG 
Corps 1169 

set 
Air or 

Batt 
set 115/ÁC or 

Lamps 
Batt w/2 

1169Ai C Flash Pw$rS Pack 
NEW,incIData $19.95 FlashCndsrs- 7mfd /2500vdc/ 21.9W -Sec $2.75;5/$1250 
15mí /330vac/1800de $3.98 25mf/330vac/1800dc 6.49 16mf /600vac /2800dc. 6.95 
ALL DC RATINGS INTER- MIT. 16mm PAN 50 fiImGSAP camera54rolls $5.49 
RI-1/ P 'FLASH PWR KIT 
Ideal 1800V Dblr Ckt: 115 VACinpt;Outpt- 900V /35ma 
&2x2.5V / 2A,eaWndg / 4KV 
insSigCspec H'Sld PLUS 2x 25mfd /90Watt -Sec F l a s h Cndsrs &Data forFlash$17.98 
W /Flesh Lamp 26.98 

"Sunflash" Special! 
100 to 300 Watt Sec Inpt 

Non -Darkening, Shock Mt, 100,000 or More 
Flashes 4 -p gBaselnt 

e /5804X 
Tube & Data $10.98 
Sylvania R4330, 12 
million lumens, 100 
W -Sec $14.98 

U91 Lamp 
AirCorps 

11.98 
BC456 

MODULATOR 
as is 

Less 
-- " Tubes Or 

&Dyn. .70 
BC457 or BC458 Xmtr As Is 
Less Tubes . $3.49 
BC455Revr 6 -9.1Me L e s s 
Tubes &Dyn,ASIS .....$4.95 
Hi Pwr Var Ant Netwk 1001A 
NEW 1KWHF RF 1.5to7mc'a 
ConvertibleHiFregsPi Net AdA 
IN &OUT Csd 15 x 15 x 23 
Rack Mtg Ribbon Coil, 240 
mmf 7000V endsr, RF rntr, 
Insltrs, Tech Manual. Match- 
es Most Ants. BRAND NEW 
(Coil Dmgd) Worth 10 times 
PriccforPartsAlone ...$8.95 
BARGAINS! As Is Surplus 
Serviceable- LessTu bes. 
BC624VHF 2Mtrs 5 9.95 
BC625 XMTR 13.95 
889 /ARNS UHF Seperhet 
3.3Mc's ... ..$4.98 
BC605 Int Phone Amplif Hi- 
Gain4Watts ........$6.98 
BC1206 200.400Kc tcvr 
Compact . $2.98 
MN26 or R5 /ARN7 Compass 
Rcvr.A Steal at 58.98 

PAR - 

Precision Drafting Tool Mfr. 
BRUNING, 6" wide. For Ra- 
dlomen,Engineers, Students - 
Unsurpassed forQuik CktDia- 
grams. SPECIAL 39c 
EXT PWR SUPPLY CORD 
CD -277 & Plug PLI14 for 
SektSO4 Rem BC312, 314, 
341. 344 BRAND NEW 
O'seas Pkgd ........$1.89 
SIGNAL GENR'TOR I -198 
Test Oscillator NEW! Modu- 
lated & Attenuated /1 -10- 
100 -2000 outpt & PW11115 
VAC,Calib7 to t5Me Shielded 
MetalCase, 37, 41 &6Z4Tubes 
NEW $13.98 

4 Year FLASHER 
Ideal for C a r or 
B o a t. Neon Bulb 
Flashes Brilliantly 
in Dark. Four Yr. 
Life /oServieing. 
Less Batt 98c 
W /Batty ....$1.96 

POWER PACK I(ITS 
250VDC /50Ma &Filter. $2.98 
350VDC /125Ma &Fils 4.49 
550VDC /200Ma &Fils 9.98 
1200VDC /300Ma &Fils 21.95 
15000 V'Dblr /35 Ma 
& Fltr 

ALLEL 
RULES 

6 -VOLT DYNA- 
MOTOR SCOOP! 
CARTER "M A G- 
MOTORS" -Perm 

Magnets Extremely Hi- 
Eff. Compact 51 /2x33/4 
x21/2". Lo -Temp Rise. 

XMTG " MAGMOTOR" -Input,5.5 
VDC; Outpt,400V /150Ma,571/2 Wp Etf,6500RPM.43/5lbs. Only $8.98 
RCVNG "MAGMOTOR" - Inpt,6 VDC;Outpt,250V /IOOMa,52./ Eff, 4800RPM.41 /e lbs. ONLY.. $4.98 

Both Units Above, 

SPECIAL $12.49 

HOOKUP WIRE SPECIAL! 
1000ft. HookupWire 10Oft. 
asstd rolls ONLY.. 52.49 
Plug &CordSets 6 ft. UI, 
appvd 10 for $1.20 
Intercom &Spkr Wire Twisted 
500 ft 
loft SJ Est Cord HvyDty 
Male &FensPlugs 98e 
Wire ií10 /I000ft...$12.95 
Wire iy 18 /1000ftAN.$4.50 
RG -8U Coax.100ft... .54.98 
CABLE Std HiV Rubber Hvy 
Dty 25 ft.... 490 
"SJ" HvyDty 2 -con.d Std Ft......3e; 100 ft. .$2.49 
ZIPCORD 2 -cond HvyDty Std 
Ft. Wt.; 100ít.....$1.39 
Inslt T w 
INTERCO 

FL 
Solid c0 

2e; 100 
ft. $1.39 

Ill1116Á1N DYNAMIC 
MIKE & 

XFMR BUYI 
Comb hi -gain Dyn 
MikeXfmr UTC /Su- 

per Elec 3wdg, 600 ohmCT 
& 4000 ohms Tapped250& 
150 ohms. Fully Shielded 
Mike. 

PLUS 
. Bo h for c 1i ONLY$1.49 

Xta! HTR OVEN 
Const Temperature 
Thermostatic Cover 
&Case for ANY FT- 
243 Mt Xtal. Op- 
erates 4 to 28VDC 
orAC 98e 

CONDENSER SPECIALS! 
OIL- 1mf500wvGE ...4/98e 
5m1/600wVBekts 79c 
2mf /330vac /1000 de 2/89e 
025mf /1500WV 2/98c 

2x5mf(lOmf) OILMITEto WE 
specs Rated 400wvde -65ín 
+85 °C GTO usable 600wvdc 
2 for 
VAC5Ommf /7500V.GE. 985 
CERAMICON -50mmf Button 
Cent'Lab 10 for 98c 
MICA .Olmf /600wv TOBE 
DP 12 for 98c 

ELECTROLYTICS 

15mf/3003, for.. ..985 
50mf/350v "FP" 5 for 98c 

40- 20mf//250 -25wv ..6 /.9R 
30-2x2Omf450-2wv 4.98 
10- 2x2Omf /450 -25wv 5/.98 

TUBULARS -Paper 
.009mf /600wv 20 for $0.98 
.65mf /600wv.. 15 f for or .98 
.1mf /150wv ...25 for .98 
METER SPECIALS! Csd! 

5MaTUning2l/2 "GE ..$0.98 
11 /4MaDC Miniature 
Dipper MO 3.49 

DC AMMETERS 
15A,21/ä "Hoyt 
30A,21/ "WE /Wstg. 2.49 
60Á,2r/ "WStg, 98 
120A.21/2 " W stg. .. 3.98 
240A,21/2" lessShunt 2.49 
300A,3" less Shunt 4.49 
RF MW 0 -120Ma 31/20 
WestonAccyto65Me . 12.95 
1AmpRF21/2"GE 3.95 

DC VOLTMETERS 
30 /.21 /2 "Wstg .....5 2.49 
200V, 31/' WE .... 4.95 
500V, 31/2" WE 4.95 
20KV. 31/ "Weston.. 10.98 

AC VOLTMETERS 
71/ V.3 "Wstg. 3.98 

4.95 155/9 W 15092 stg /GE 3.49 
1509/3" Sq WSTG 4.98 

XTRA SPECIAL 
NEW TV PARTS 

UTAH 9318H'BOXfmr.$0.89 
UTC 88662 V'BO Xfmr .89 
MaguyocusCoil . 2.98 
Yoke Magri Dell 2.49 
SBeRCA204T2 2.69 
Sim211T5 HDepl /HV 2£9ßr 

SimRCA21 1 T 1 4.98 
RCA 203D I IonTrap .98 
Cndsr500mmf /1OKV .39 
Cndsr 50Qmmf /20KV .69 
TV- Twinxcable 100ft 1.10 
HcllerTwi xTV Tacker 2.98 
000HvyqtvStaples 2.98 

Collins ART13 
Speech Amp 

D y n /C a lbon 
Mike Line 
Inpt.Aud Driver 
PPG & Monitor 
Tube. Less 
Tubes 54.50 
Same w /CLIPPER Kit, 
Tubes &Data 58.25 
BAND PASS FILTERS 

0112 ....5 1.69 OZ4.... .87 OlA.... .45 
CIA .... 9.95 
IA3 .... .59 
1A4 . 1.26 
IASGT .. 70 
1A6 . 1..26 

1133/8016. .81 
1821/471A 2.95 
1822 . 4.50 
1624 . 4.85 
l826 . 4.50 
1827 4.75 
1B29 . 3.39 
1B32 . 3.24 
1637 . 45.00 
1838 . 37.00 
1840 . 29.95 
11341 . 49.95 
1854 . 49.95 
1B58 . 49.95 
1B60 . 29.95 
105 . . .86 
106 . 1.26 
1C7G 1.7 

. 1.25 
1E5 . . 1.38 
lE7G 1.17 
1F4G . 1.05 
1F7GV . 1.55 
1G4GT . 1.05 
IG6GT . .98 
IH4G . . 87 
1H5G . . .65 
1116G . . 1.27 
126G 
1L4 
1LA4GT . 

11234 . . 

1LC6 
11.E3GT 
1LH4 . 

1LN5 . 

1N5GT 
1P5GT 
1P24 . 
1Q5GT 

1.27 
.69 

1.05 
1.05 
.85 
.96 

1.05 
.75 
.69 
.69 
.96 
.85 

. 

75.00 
1R4/1294 .98 
1R5 ... .59 
154 ... .49 
155 ... .54 
1521 ... 3.75 
1T4 ... .54 ITSGT... 1.05 
IU4 ... .69 
IV .87 
1Z2 1.98 
2A3 1.25 
2A4G 1.08 
2A5 .86 
2A6 1.05 
2A7 1.05 
2B4 .98 
2B7 .85 
2822/GL559 .73 
2C21/1642 .81 
2C22/7193 .18 
2C34/RK34 .55 
2C39 18.00 
2C40 2.88 
2C43/464A 8.91 

7.98 
1.69 
.90 

2C51 
2D21 
2E5 . 
2E22 1..66 34 
2E24 2.98 
2E25/HY65 2.98 
2J21 .. 11.98 
2J21A .. 11. 
2522 .. 29.95 
2225 .. 34.95 
2J 27 .. 8.85 
2J31 .. 9.95 
2J32 .. 39.95 
2533 .. 14.50 
2J34 .. 23.98 
2537 .. 17.25 
2238 .. 13.89 
2J39 .. 34.00 
2J47 .. 39.95 
2.158 . 45.00 
2J49 .. 24.00 
2250 .. 40.00 
2.153 .. 40.00 
2J56 .. 81.00 
2J61 .. 39.00 
2262 .. 39.00 

2 TO 4 WATT AMPLIFIER 
8ln. HvyDty Spkr. 11 OVAC or DC. Removed from Hi -FI Demon- strator. W / 3tubes,vol &tone on- trols,mike phone jack. Black crackle panel for ease or cabinet. 

/data ONLYrate $4.98 

ES... 
2K28 
2K29 
2X39 
2V3G 
2X2 
3A4 

..$24.89 .. 24.95 
54.00 

1.05 

1.20 
3B7/1291 .95 
3822 ... 2.68 
3824 ... 1.85 
3825 ... 4.95 
3828 ... 589 
3C23 2.48 
3C31/C1B 1.98 
3C45 
306/1299 24.85 
3D21A .. 1.37 
3D22 7.49 
3E29/829B 4.89 
3Q4 .... .54 

3V4 .... .69 
4A1 1.29 
4627/201 2.49 
4831 .. 18.95 
4C33 .. 81.00 
4C35 .. 22.95 
41332 .. 7.98 
4J31 .. 95.00 
4.132 95.00 
4J42/700A 29.85 
4J47 .. 45.00 
4T4/2 .. 9.95 
5C22 29.95 
5C30 /C5B 9.95 
5D21 .. 25.95 
5523 .. 14.25 
5529 .. 17.39 
5,130 . 49.27 
5R4GY .. 1.12 
5T4 . .. .96 
5U4G 

5W4 .87 
5X40 .. .71 
5Y3GT .. .38 
5Z3 .. .81 
524 .. .88 
C6A .. 8.35 
6A3 
6A4 .. 

11.29 6Aß7/1853 .84 
6AC5 .. 1.08 
6AC7 .. .75 
6AD6 .. .81 
6AD7 . 1.17 
6AF6G .87 
6AC5 .. .75 
6AG7 1.08 
6 .98 
6AJ5 .. .85 
OAKS 
6AK6 
6AL5 
6A1.7 
6AQ5 .. .63 
6AS5 .. .59 
6AS6 . 3.49 
6AS7G .. 4.68 
OATS .. .45 
6A06 .. .63 
6134G .96 
667 . .. 89 6H8G .. 1..05 
6ßA6 .59 
6ßE6 .. .59 
6BG6G .. 1.49 
6ßH6 .79 
6B.76 .. .59 
6C4 . .24 
6C5 . .. .47 
6C6G .55 
6C8G 1.05 
6C21 .. 23.95 
OD6 . .. .45 
6E5 . .. .81 
6E6 . 1.05 
6F6G .. .59 
611 1.00 
6Fß6 1.04 
606G 1.05 
6116 .43 
SHOOT .. .38 
C6J . .. 4.75 

.. .95 

.. .78 
81 

.. 

.. 1:24 

6.T5GT .48 
626 . .. .78 
657 . .75 
6K5GT .. .86 
OKOGT . .45 
8K7G ... .55 

READ THIS AD 
AND SAVE PLENTY $ $ 

Television Power Supply Transformer 
HI- VOLTAGE for CR Tubes 5" to 20" 
& late Volts 
Firs, Complete w/d 

ALL 
taTfore 5000 to 

20000 Volt Circuits; also Full Wave 
Outpt 300VDC /275Ma & 6.4V /10.3A, 
5.4V/8A.2.5V/3A. Inpt 105- 125VAC/ 
50- 400cyc HypersilCOre Oil Imprefr. 
W.E.forUSN SPECIAL . $9.95 

"TAB" TESTED 
& GUARANTEED 

6K8 . . . $ 0.86 
6L5G .. .98 
6L6 ... .98 
6L7 .83 
6N7GT . .90 
605G/884 1.27 
6Q7 ... .75 
6R7G .. 1.05 
657G .. .81 
6SSGT . .79 
6SA7GT .45 
681371 . .81 
65C7 .65 
6SD7GT .45 
65F5 .. .55 
6SF7 .. 
65G7 .. 
65117 .38 
65J7GT .55 
6SK7GT .45 
OSL7GT .55 
65N7GT .55 
6SQ7GT .47 
6557 
6T7G .. .19 

6Ú$/6G5 .72 
6U6GT . .69 
6U7G .. .54 
6V6GT.. .65 
6W7G .. .87 
6X4 .49 
6X5GT . 
6Y6G .. 
6Z7G .. 1.23 
6ZY5G .67 
7A4/XXL .57 
7A5 ... .70 
7A6 ... .69 
7A7 . .56 
7A8 ... .69 
7AG7 .. .85 
7B4 ... .55 
785 ... .70 
7B7 ... .60 

.78 
.63 

.55 

.87 

7C4/203A .36 
7C5 .... .55 
7C6 .... 69 . 
7C7 .... .65 
7C23 69.00 
7E5/1201 .89 
7E6 ... .69 
7E7 ... .85 
7F7... 
7G7 
7H7 
7K7 
7L7 
7N7 .. 
7Q7 ... 

74 .. lOY... 
12A6 .. 
12A7 
12A8GT . 

12AH7GT. 
12AT6 . 
12AT7 
12AU6 
12AU7 
12AX7 . 
12BA6 
12BA7 
12BE6 
12C8 . 
12H6 
12J5GT . 
12J7GT 
12K8 . . 

12I.8 . 

12Q7GT . 
12S8GT . 

12SA7GT. 
12SC7 . 
125E7 .. 
12SG7 . 

12ßH7 
12SJ7GT. 
12SK7GT. 
125L7GT. 
12SN7GT. 
12SQ7GT. 
12SR7GT. 
12Z3 
14B6 
I4R7 
15E . 
15R 
FG17 
19 
19T8 

20 5 1.17 
P221 . 4.98 
REL21 4.85 
PJ22/CE1C 1.49 
24G/3C24 .45 
25A6 .. 
2586 
251.6GT. 
25Y5 .. 
25Z5 . 

25Z6GT 
FG27A 
28D7 
30 
31 
32 
FG32 
32L7GT 
FG33 
35A5 .. 
3505 .59 

SCS .60 
REL36/634 .75 
35L6GT .54 
35W4 .42 
35Y4 .55 
35Z5GT .41 
37 .36 
38 .34 
39/44 .25 
CRC40 .54 
41 .50 
43 .57 
45S/VT52 .27 
46 .65 
48 1.20 
50 1.49 
EF50 .40 
5035 .54 
.005 .59 
SOLS . .56 

MIA S5 
. .89 

RK65 . 22.98 
F067 . 12.75 
HY69 2.29 
70L7GT . 1.15 
72 .95 
CRD72 1.85 
CRP72 1.37 
73 1.67 
NR74 . .29 
75 .56 
VR75 . .95 
76 .45 

1.03 77 .45 

.65 
78 .45 

1.05 80 .36 
.86 81. 1.29 
85 FG81A 4.45 

.72 S2 .85 
1.04 83 .75 
69 94/6Z4 1.57 .60 85 .57 

.36 

.67 

.23 
. 14.98 
. 10.75 

.63 
HY114B 

. 
.81 

HY115/145 .80 
1 17N7GT. 1.36 
117Z6GT. .77 
117Z7GT. 1.49 
F127A . 16.95 
VR150 . .49 
VT158 . 9.85 
F0166 . 49.00 
FG172 . 29.50 
FG190 12.98 
205B/VT2 1.98 
211/VT4C .45 
RX215 . 9.95 
WE215A .25 
217A 3.98 
GL227A 

1.04 
1.49 
.55 

1.08 
.46 
.55 

9.50 
.36 
.36 
.36 
.89 

4.98 
.95 

5.49 
.65 

.18 89 .96 VR90 .56 VR92 

.84 0104 

.45 FG105 

.79 

.59 VR1O5 

.69 

.89 

.56 

.89 

.45 

.35 

.34 

.35 

.78 

.75 
1.49 
.55 
.79 
.55 
.55 
.56 
.55 
.34 
.46 
.55 
.63 
.54 
.54 
.37 
.90 
.72 
.81 
.85 

1.44 
.75 

2.87 
3.49 
.98 

231 1.20 
250TH . 18.49 
250TL . 18.90 
282B . . 8.49 
304TH . 5.95 
304TL 1.39 
307A/RK75 3.90 
327A 
350 
350B 
371B 
C376 
380A 
388A 
393A 

. 2.90 

. 1.23 
.98 

4 . 
1.8 
2.79 .98 

. 

. .40 

. 3.80 

394A ...$ 3.75 
FP400 .. 7.98 
417A . . . 19.95 
GL434 3.45 
446A/2C40 1.17 
450TH .. 17.75 
450TL .. 39.95 
07,451 1.90 
460 /HF20011.98 
W1,468 .. 7.49 
RH507 -- 7.49 

4.90 
1.80 
1.95 
2.45 WL531 

GL534/ 
1521 .. 1.95 

4.98 
1.69 

19.95 
12.75 

.19 
9.50 
27 

20.00 
KU627 7.49 
631P1 /ßN4 3.98 
W I.632Á.. 8.98 
702A/702B 3.20 
703A ... 2.79 
704A 1.08 
705A/8021 1.05 
7707B 

.. 7.98 
10A/801 1 .65 

71,3A ... 1.49 
71513 ... 7.29 
717A ... .61 
722A/287A 9.95 9 

723A .. 6.95 
723A/13.- 14.95 
7244/B.. 3.90 
725A 9.36 

10.90 
4.75 
6.90 

. , 3.80 
1.10 
1.35 
2.40 
6.45 
1.67 

.. 2.60 
6.25 

.. 2.61 .. 1.39 

G1.546 . . 

550P1 
'75A/975 
60IB . . 

KU610 
HY615 .. 
W1.619 .. 

730A 
803 
804 
805 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
826 
8290 
832 
832A 
836 
837 
842 
843 
845 
851 
860 
861 
864 

3.98 
4.89 

- - 

. 
3.98 

. 4.20 .. .95 .. 2.35 .. 2.79 
2.75 

39 -. 
4.15 

14.95 
1.62 .. 10.26 

8664 .. .99 
866Jr 1.00 
868 /PJ23 1.90 
869 . .. 30.00 
872A . . 1.49 

878 . 1.95 
584/6050 1.27 
885 .... .95 
920 .... 2.70 
922 .... 1.19 
923 . .85 
027/CE25 1.26 
930 ... 
93lÁ . 3..95 

75 
954 ... .14 
955 ... .16 
956 ... .27 
957 ... .20 
50968 . 4.98 
991 . .25 
1000UHF. 59.95 
CK1005.. .18 1603/6C6 2.90 
1609 5.98 
1613/6F6X .55 
1614 .. 1.42 
1616 .. .89 
1619 

4.95 
.18 

1620 .. - 

1622 
1624 .. 1.69 
1625 .. .37 

1626 . .$ 0.35 
1629 . . 26 
1833 . . .97 
1641 /RK60 .68 
2050 . .63 
2051 .42 
UX6653 . .69 
8012A . 1.45 
8013A . 2.50 
8020 . 1.90 
9001 . .34 
9002 . .30 
9003 .35 
9004 . .27 
9006 . .18 

CRAY TUBES 
3.79 

. 4.85 
4.75 
2.98 
7.98 
2.65 

, 1.95 
1.87 
2.75 
1.49 
.98 

4.95 
3.49 
5.90 

2AP1A 
3AP1 
3BP1 
3BP1A 
3CP1 
3CP1-S1 
3DP1 
3EP1 
3FP1 
3FP7 
3GP1 
3HP7 
4AP1O 
5BP1 
5BP4 
5CP1 
5CP7 
5FP5 
5FP7 
5HP1 
5JP2 
5LPl 
5LP5 
5LP7 
51vfP1 
7ßP7 
7CP1 
7HP7 
9GP7 
9LP7 
12DP7 
12GP7 
12LP4 
16AP4 

905 .. 
912 .. 

. 1.85 
2.75 

. 1.75 
7.50 
6.49 
1.26 
4.95 

. 10.95 
11.00 

. 14.00 
18.00 

- 3.95 
4.65 

12.95 
. 5.95 

12.33 

. 

2.21 
. 12.80 

12.49 

75 
55.00 

. 3.89 

. 89.98 
TUNGAR 

12X825 . 2.25 
20X672 2.95 
1890486E 3.- 
199698.. 2.95 
289881.. 2.50 
859483.. 3.98 

MAZDA PILOTS 
44 Box 10 .50 
49 Box 10 .60 
55 Box 10 .50 
S6 T4 Ea. .15 
100W/20V .25 
313/28V. .15 
Sylvani S6/ 

.10 
6W/120V 
st sC7/ '31 

7W /120V .09 
NEON BULBS 

NE16/9911/ 3.25 
NE45/1/4W .24 
DIALCO type 

Bull's Eye 
Pilot Lite 
Complete 
w/S6 115V 
bulb or neon 
bulb ...2/.98 

BALLAST 
IPl . .. .49 

.. .49 
.49 
.49, 

.. .49 

. 
7H12 
9 -3 
10-4B 
13 -4 . 

20 -4 . 

K49A 
K55B 
M55B 
L62A 
WLI21A.. 2.61 
NE51 /NE20 .07 
TEL Slidelamps 
6. 12, 24, 

48, 55VEa. .18 
Tubes Gt. Exc. 
Open Fil & Break- 
age CR Tubes 
Gtd Only Vls 
R'Exp. 

CONSTANT V'REG 
NEW RAYTHEON 

SHARP C U T- 
OFF HI Q Cased 
6n d Shielded 
0, 90. 150 

cycles. Each $2.25; 3 for 
$5.95.UTC 854 cycles 1024 cys. 1250 cots. 39.95 Each $1.95; 3 for $4.50. 

CIRCULAR SLIDE RULE 
Equiv 12" -Only 21/8" Ra- 
d i u s. LAMINATED -Print 
Stays On! All basic functions 
98e; 6 for $5.00. 
RCA UNIV Output Xfmr 
10W, to 10Kc,Matches ANY 
Line orSpkrsw /VC's3to4or15 
ohms to ANY Load &TubeIMP 
bet 50 & 10240 ohms. Over 1000combinations! AIsoEXC BandPassFltr or FregAtten Unit for DynMike. Cuts HI'sor 

Lows. IDEAL. Lazy Q- SactionCWorPhone. Gets ONLY Signal you WANT to hear. W /data $1.39 

Inpt: 95- 130V /Goeyc; Output: 115V/ 
60 W atts Csd ..... .. .. $10.95 
RAYTHEON ConstV'Reg Inpt: 198 to 
242V/50 -60 eye; Outpt: 220V/500 
Watts /0.5 %Regltn Rack Mtg.$36.00 
SOLA ConstV'Reg USN Csd Inpt: 
95 to 190V/50 -60 yc;Outpt 115 V 
2KW /17.4A /ConstDty 1% Reg LN 
5130; Same New $369 USN 5162 
SOLA ConstV'Reg Inpt: 92to138V; 
Outpt:115V26.1A /3KVA, New $185 
GEN ELEC ConstV'Reg Inpt: 95to 
130V 50- Ooeyc: Outpt 113/115/117 

78KVAat.80PF. Used Gtd 543.00 
NEW 

GLY PTAL Cent 4 Jars 
$63908e 

TG10 /20W Amp less Tubes $19.95 
CLOCK 

O AC// 60eyc/ 4rrpm w /Sw985 nC6f lOV 
12/510.00 

CLOCK MOTOR HAYDON Sync 
1RPM /115Vac $2.49 
BUTTERFLY CNDSR 21/2Mtr30mmf 
w /RF Tank &Choke 755; 2/51.25 
$3.00 Min. 

Order. 

F.O.B. 
N.Y.C. 

ADD Shpg. & 

THAT'S 
A 
BUY 

XFMRS -115V 60 Cyc Inpt 

Plate & Filament Xfmrs 

1000VCT /200 Ma, 6V /5A, 5V /6A. 
18V /.55A. 90VbiasTapCSD...56.95 
880VCT /125Ma, 6.3VCT /3A. 5VCT/ 3A6.3VCT /2A Csd HVins Herrn Sld Mors 250maUSN $3.98 
700VCT /120Ma, 115V /100Mä, 2X 6.3V /IA,5 V /2A, CSdHVins $2.98 650VCT /175Ma, 6.3V/1.2A,5V/3A 
CSdHVins Jeff /Stancor $3.29 
500VCT /60Ma, 6.3V /4A USN Hold HVins 51.29 
42OVCT /85Mä, 6.3/V1.9A also PM 6-12- 24- I1SVDC &230VAC Univ Vib 
Xfm Csd $2.39;2/$4.39; 10/519.98 Plate Transformers 
6800V or VCT /1A /17KV 208 to 251 Vinpt ... ,$59.50 

7 3400V 

or VCT /1A /1KV 107 to 126 Vinpt $59.50 
10800VCTOr21000Dblr 1$ 95 MaCsd 
RAYTHEON $19.95 7500or15000V'Dblr /35Ma $18.95 5000V /1OMa(for2X2) Csd ..$7.95 
3000V /10Ma CsdHVins......54.50 2100V /1OMa STANCOR CsdHV 53.98 1800V /4Ma USN Csd HVins..$3.29 
1200VCT /300Ma & 18V /1A wndg 

Cad HVins . .... $695 
2x330VCT /lOMa (or 680VCT/10Ma) 
Csd HVins $1.49 

FILAMENT TRANSFORMERS 
Cad 
2.5V/1.75A, 4V /16A 20KV 

in,, 2.5V/2A HVins2X2, 690; 10/55.98 
5VCT /60A Kenyon HVins $6.95 
5V /115A Kenyon HVins... .$12.95 
8.3VCT /.7A USN CsdHVins $1.39 
6.3VCT /4A(gud6.5A) CsdUSN $1.69 
6.4V /12A, 6.4V/10.6A. 3x5V /3A 2.5V/1.75A Stancor Csd HVins Una - bleASAutoFermer . 54.98 

6 3 -F XFMRS / MRS 6KeDoubl SÌ gTuned. 
Shielded. Ea. 395; 3 for. .51.00 
Telev & FM I -F Xfmr 10 to 14 Mc Double Slug Tuned Adjustable "Q" 
Shielded. Ea. 59e' 2/985 

FILTER CHOKES 
13.5Hy /1Amp /420ohm /17KV$54.00 
15- 291Iy /150Ma Csd 2.95 
12Hy /300Ma 3.95 
3Hy /40Ma......... 3 for 1.00 
1511y /400Ma or 20Hy /300Ma 
I 2KV insul .. . 7.95 
SHY! 150MaNE W UTC Cracked 
Term Bd 2 for 2.25 

1800V 'SCOPE PWR SUPPLY 
Ideal CRT Xfmr 1800V Dblr Ckt; 115 VAC inpt; Outpt -900V /35ma 2x2.5V/2A ea. Sect. 4KVins. Sign Specif. Herrn Old. Two 2X2 tubes& 
ALL F1trParts &Data 55.98 

"TAB 
25% Deposit DEPT.10RN SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A..CO 

// THAT'S 
BUY 

NER CHURCH á LIBERTY STS. 
ROOM 200 

October, 1949 105 

www.americanradiohistory.com

www.americanradiohistory.com


 

MORE THAN 4000 

JFD ITEMS TO HELP A 

SERVICEMAN 

MAKE MONEY 
JFD produces over 4000 items 
for TV and radio servicing. Here 
are a few of our most recent 
developments. Typical JFD qual- 
ity at mass production prices 
with a good margin of profit 

for you. 

JFI) 
"Snap -On" 

Insulators 

No other clamp like 
it. Snap ... click ... 
and it's on with a 
tight, spring steel grip. 
Polyethylene inserts for 
twin lead. Ask for No. 
SPT100 for 1" masts, 
and No. SPT125 for 
11/4" masts. List 

10c 
"Drive -In" 
Insulators 
Can be hammered in quickly and 
conveniently. No. NT100 for twin 
lead. No. NR100 for coaxial cable. 

List 

6c 
R60 "4uik -Rig" 

RangeConi Band at 
Top 
rockbettom 

Price. 

Instant assembly' 

Lfst Only 

vivo 

ifp R60 but 
poly J 

1l4 wavelength aveleng List 

stacked 
for extra 

24 gain needed remote 
fringe end 

areas 

JFD Twin Lead 
Lightning Arrester 

Underwriters Laboratories ap- 
proved for indoor- outdoor 
use. Safeguards sensitive TV 
parts against lightning and 
static charges. List 

$225 
Wri e for Free JFD Catalog 
of TV Accessories No. TV100 

More than a catalog, it contains 
installation and servicing data 
of interest to every Service- 
man. 
Also FREE for the asking 
JFD Catalog of Radio Ac- 
cessories. No. 438. 

106 

MANUFACTURING CO., Inc. 
6105 16th Avenue 
Brooklyn 4, N. Y. 

TINS' IN TELEVISION ANTENNAS AND ACCESSORIES 

Copyright 1949 JFO Manufacturing Co., Inc. 

Sweden - Arne Skoog, chairman. 
America -Ken Boord. Australia -Rex 
G. Gillett. New Zealand -Arthur T. 
Cushen. Africa- Ernest H. Stephan. 
(Skoog) 

* * * 

Lamphouse Annual 
Cushen, N. Z., says the new 1950 

edition of Lamphouse Annual will be 
ready for release by this time; he will 
be pleased to send copies to anyone; 
price is 30 cents in 5 -cent stamps 
(please do not send IRC's). The An- 
nual contains extensive s.w. logs; Aus- 
tralasian BCB and complete North 
American BCB log (except 250 watt 
channels). QRA is Arthur Cushen, 
212, Earn St., Invercargill, New Zea- 
land. 

* * e 

Club Notes 
Australia - The British Branch of 

the Australian Correspondence & Ex- 
change Club, now in association with 
the Koala of Australia, is welcoming 
new members interested in radio and 
DX listening. All members entering 
will be listed (with their particular 
interests) in the club organ published 
every six weeks. While this club is 
primarily a stamp exchange direc- 
tory, through the efforts of the pub- 
lisher, Mr. Goldfinch, a radio column 
(edited by L. M. Harris of Califor- 
nia) will soon be used in the house 
organ. Further details may be had 
by writing to the American repre- 
sentative, L. M. Harris, Route 1, Box 
101, Winters, California. 

England -Eric Good, Chief of the 
Swedish DX Fan Club, informs me 
that the club now has a membership 
of 162, of whom 139 are Swedes. Seven 
countries are now represented in this 
organization whose primary purpose 
is to foster world friendship and 
peace. (I was honored with Member- 
ship number one (W -1) in the United 
States. -K.R.B.) Members are wel- 
comed from anywhere in the world, 
and Eric extends a special invitation 
to America s.w. listeners (both 
SWBC and hams) to membership. He 
is eager to have a representative for 
each State in the U. S. Membership 
is free to all, but return postage in 
the form of one IRC will be welcomed. 
Many projects are planned by the 
group, including several special DX 
broadcasts from stations throughout 
the world. One of these DX sessions 
is scheduled from Radio Saigon, 11.78, 
6.165, on December 13; exact time 
will be announced well in advance by 
Radio Sweden in the "Swedish DX -ers 
Calling" session. Editor of the club's 
house organ, DX -Fan News, is Bertil 
Falk, Sweden. Mr. Good's QRA is 5, 
Aldred Street, Worksop, Notts., Eng- 
land. 

Direct from A. W. H. Wennell, 
Hon. Gen. Secretary, British Short - 
Wave League, 145, Uxendon Hill, 
Wembley Park, Middlesex, England, 
comes this notice -"In the interests 
of all concerned, the Council and 
Management of the League are of 
the opinion that a complete reorgani- 
zation of the League is most neces- 

sary. Members, therefore, are hereby 
notified that the League's activit'es. 
including the publication of `Short 
Wave Review,' must be temporarily 
suspended. The reorganization is ex- 
pected to take some six to eight weeks 
and all members will be informed 
when same is complete. In the mean- 
time, please accept our best 73's and 
sincere thanks for your continued sup- 
port." 

New Zealand -New officers for the 
coming year of the New Zealand DX 
Club, Inc., are -S. G. Bennett, presi- 
dent; A. Gunn, vice -president; H. J. 
Barr, secretary. The executive com- 
mittee includes G. S. Connelly, D. B. 
Gate, Keith A. Robinson, N. Barrett. 
G. Clark, and S. Gordon. Station ad- 
dress service is in charge of M. Alli- 
son. Monthly house organ is "NZ 
DX -TRA," and QRA of club head- 
quarters is 10, Koraha St., Remuera, 
Auckland, New Zealand. 

* * * 

Verification Data 
Radio Norway is sending out a new 

type of card. (Peddle, Newfoundland) 
XEWW, 9.500, Mexico City, verified 

in 10 days, giving QRA of Cadena Ra- 
diodifusora Mexicana, S. A., Calle 
Ayuntamiento 54, Mexico, D. F. (Slut - 
ter, Pa.) 

TFJ, 12.175, Reykjavik, Iceland, re- 
cently verified. (Peddle, Newfound- 
land) 

Radio Ceylon still verifies on old 
SEAC sheet with "SEAC" crossed out. 
(Osterman, N.Y.) 

ZAA, 7.852, requests reports to Ra- 
dio Tirana, Tirana, Albania. (ISWC) 

Verie -letter received from CHNX, 
6.130; power listed 500 watts; is oper- 
ated by The Maritime Broadcasting 
Co., Ltd., P.O. Box 400, Halifax, Nova 
Scotia, Canada. (Smith, Ala.) 

* * * 

This Month's Schedules 
Aden -The Broadcaster, Perth, 

Western Australia, says "ZNR, 6.760, 
can be picked up easily" at 1115; this 
one is officially listed on 6.765 as Ca- 
ble & Wireless (N.E.), Ltd., at Aden - 
Bas Boradli and as inactive. Has it 
been brought into broadcast use? 

Albania -ZAA, Radio Tirana, is 
scheduled to North America on 15.640 
at 0700 -0730 with news and program 
(presumably all- Albanian) ; has any- 
one heard this transmission? Is listed 
with 3 kw. power. 

Anglo- Egyptian Sudan -After hav- 
ing "disappeared" for some time, Ra- 
dio Omdurman recently was noted 
back on 9.747 with its daily 2315 -2345 
program (all- Arabic). (Stark, Texas) 
Is heard afternoons also in Europe. 

Angola -Radio Club de Benguela 
sent QSL card for reception of 
CR6RB, 9.165; schedule given 0615- 
0700, 1230 -1400 on 9.165, 7.041. 

Argentina - Schedules printed in 
the various languages used in the SRI 
(International) Program from Bue- 
nos Aires outlets are being widely 
distributed. Also being sent (probably 
in lieu of QSL card) is a triangular, 
dark -blue pennant bearing name and 
call of station heard, together with a 
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CATALOG 
... of Radio Electronics Television 
... for Industry Schools Homes 

Broadcast Stations Amateurs 
Service Technicians Experimenters 

Your Trade -In's worth more 
at the Walter Ashe Store 

convenient NEW 
HANDBOOK SIZE 

contents Sectionalized 
easy reference 

4RdGt. M.tet 

SEND FOR YOUR 

FREE 
COPY TODAY 

Use the handy coupon 

Ideal for Electrical Engineering, Physics and 
Chemistry students, Hobbyists, Experimenters, 
Amateurs, etc. 

Designed to be attached to a balloon and released by U. S. 
Government weather stations for descent by parachute, this 
electronic wonder records temperature, barometric pressure 
and humidity in the high altitudes and relays the findings via 
radio. Contains miniature 72 MC (approx.) Transmitter, Tempera- 
ture Sensitive Resistance Element, Humidity Sensitive Strip and 
Barometer. Complete with 3 A 5 or I B 6 GT /NB tube Sensitive 
Relay and Temperature- Humidity Chart. In original packing. 

Formerly sold for $3.95 
up to $7.95 

October, 19-19 

NO 
$ 

O N L 
95 
each 

Plus 30c to cover packing and 
postage anywhere in the U. S. 

Phone: r 
CHestnut ' 

1125 

Walter Ashe Radio Co., 
Bill DuBord, W d Q D F, 
1125 Pine St., St. Louis 1, Mo. 

Rush my FREE copy of New 160 page Catalog. 
Enter my order and ship same day __ _ -- type AN /AMQ -1 

quantity 
' RADIOSONDE @ $1.95 each, plus 30c (each) to cover 

packing and postage. 
All Prices Remittance for $ _- is enclosed. 
F. O. B. Name 
St. Louis Address 

City Zone. State 

R-49-10 
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There's a 

CINAUDAGRAPH 

SPEAKER 
For Every Purpose! 

139 DIFFERENT - MODELS 

From 

commercial 

in the World's Most Comp- lete Line! 

two -inch units for portable radios ... to fifteen -inch models for 
phonographs and public address systems . . . there's a 

CINAUDAGRAPH SPEAKER tailored for each job. 
Whether you need a standard speaker, or a 

specialized unit for a particular application, 
CINAUDAGRAPH meets your exacting require- 
ments with precision engineered equipment. 
When you buy speakers, always specify CINAU- 
DAGRAPH ... and be sure you're getting the best! 

FREE 
Just off the press -the brand 
new CINAUDAGRAPH Cata- 
log. Write Dept. CS -100, 
CINAUDAGRAPH SPEAKERS, 

1401 Fairfax Trafficway, 
Kansas City, Kansas. 

0 
World's Finest and Most Complete Line 

- DIVISION OF AIREON MFG. CORP. 
SALES OFFICE and FACTORY 1401 FAIRFAX TRAFFICWAY KANSAS CITY, KANSAS 

CANADIAN OFFICE: Charles W. Pointon, 1926 Gerrard St. East. Toronto. Ont 
EXPORT OFFICE: 13 E. 40th St., New York, N. Y. CABLE ARLAB 

AMPERITE 
Studio Microphones 

at P.R. Prices 

Ideal for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," 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." 

I I 1 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

Special Write for Special Introductory 
Offer, 

Offer: and 4 -page illustrated folder. 

JMPER /TECmpany lnc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 

108 

Introducing the new 
SHORE DIAMOND 

ANTENNA 

* Stacked array offers high DB 
gain on both bands. 

* High signal to noise ratio. 
* Channels 2 to 13 plus FM. 
* For use with 72, 150 or 300 ohm 

transmission line. 
* U -Bolt clamp provided to facili- 

tate proper spacing and inde- 
pendent orientation of each bay. 

* No loose ends to become victims 
of adverse weather conditions. 

Fast assembly -easy to mount. 
Net weight -81/2 lbs. 
Shipping weight -91/2 lbs. 
No. RW102 (single diamond) 

$16.90 list 
No. RW104 (as illustrated with 14 

wave transformer) $33.80 list 
Write for Details 

SHORE ENGINEERING, Inc. 
Box 325 Long Branch, N. J. 

white and light -blue bullseye on pen - 
nant. Complete SRI schedules are 
currently listed - LRU, Radio El 
Mundo, 15.29, 2100 -0100 in Spanish for 
Latin America; LRY, Radio Belgrano, 
9.545, 1545 -1645 in Spanish for West- 
ern Europe (Madrid- Rome); 1715- 
1745 in Italian for Western Europe 
(Rome- Genoa); 2115 -0100 in English 
to Central and Eastern U.S.A.; LRS, 
Radio Splendide, 11.88, 1000 -1300 in 
Portuguese for Sao Paulo and Rio de 
Janeiro; 1500 -1600 in Spanish for 
Madrid; 1601 -1730 in French for West- 
ern Europe (Paris -Brussels); 1731- 
2030 in English for Western Europe 
(London); 2030 -2230 in Portuguese 
for Sao Paulo and Rio de Janeiro. 
This letter also is being sent out - 
"We were very pleased to receive your 
kind letter and beg you to excuse us 
for the delay in answering; we wish 
to thank you for the information and 
suggestions you were good enough to 
send us regarding the transmission 
and program from our short -wave 
station. . . . The International Broad- 
casting Service has as its aim to let 
people know what present -day Argen- 
tina is like, the development, the cus- 
toms of its inhabitants, its work and 
expectations, its historical, scientific, 
and artistic background and all of the 
facts that will lead to a better under- 
standing with other countries and to 
a sharing of mutual ideals. Naturally, 
as we wish to improve our service, 
we have noted your remarks which 
have proved so useful to us in our ef- 
forts to attain perfection. We should 
welcome any further reports that you 
care to make, particularly regarding 
our signal strength, quality of trans- 
mission, and program material. In 
this connection, and if it were not a 
presumption, we beg you to continue 
to collaborate with us in this broad- 
casting which exists solely by friend- 
ship and for friendship. Your con- 
tinued comments will be very much 
appreciated, and we take the liberty 
of thanking you in advance. 

"As a pleasant souvenir of the 
friendly relationship which has sprung 
from this correspondence, would you 
please accept the small pennant which 
we enclose. It is a momento of our 
broadcasting service. . . (Worris, 
N. Y.) 

Australia -At the time this was 
being compiled, Radio Australia was 
to -move from 11.76 to 11.85 for the 
1643 -1800 (to 1755 on Sat.) beam to 
Eastern North America; recently, the 
11.76 channel has been QRM'd great- 
ly by Moscow's Home Service which 
runs to 1800 on that frequency. If 
11.85 proves unsatisfactory, Radio 
Australia will resume operation on 
11.76 for this particular transmission. 

A new layout has been effected for 
the Forces' broadcast (for relay by 
WLKS and WLKU in Japan) at 
2158 -2315, when stations now in use 
are VLA6, 15.20, VLB5, 21.54, VLC9, 
17.84, VLG6, 15.32; on Sundays and 
Mondays (EST), the transmission be- 
gins 2100. (Hutchins, Radio Austra- 
lia) 
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DIAL LIGHTS 
1/2" Green Enclosed 

Chrome Finish. M e 

bay base 
V 

..5Re- 9e 
1" ed 113 Bulb 

movable f r o n1 front: 
Smooth Jewel hay b89e 

1" 
11I5V. Removable Froom 
Front: Smooth Jewel 
Candelabra Base. 
Price 99c 

FILTERS 
LINE AND BAND PASS 
LINE FILTER. GE 100 
Amp Filter w /2x5Mfd 
50V oil cond. Operates on 
I10VAC 
DC $1.98 
1 KW LINE FILTER. 
clean up MCI & TVI. 
Uses 4- .002Mfd Cond. 

Mö ett° $3.95 
NOISE FILTER 

SPRAGUE I15Vac 10 
Amp. 8c J1)(51E . 97 

BAND PASS FILI. 90 
cy. & 150 cy. sharp ecut 

Hi 
Q... $2.25 

TIME DELAY RELAY 
VACUUM 45 Sec. 117v 
60 cy Metal Tube 4 
Prong. Edison 
Price $ 1.95 
GE Relay Herm. Sealed 
CR2791 5 prong 5 Amp. 

SPDT $1.25 

ROTARY 
BEAM 

COUPLER 
RF Coupler 
360° rotation I turn coupling 
link. Plastic 

mount case 
de. Price.on.$2.95 i 

RECTIFIERS 
KS 9020. 20 MA, Twenty 

1 2V Discs. 13/4" Dia. 
Two .tacks. one of 
[her 15 discs for TG3O. 

Price .... . 5 ^.49 
Rect. , 7. VAC- Out 2.4V 

C? 3A Gal. 61285 Dual 
Sel. Price ..$1.49 

Rect. Full Wave in. 180 
VAC. Out 120VDC. .4A. 
Price , , , , , 

Rect. 36V in /28V 
...$3.49 

ut /1.5 
Amp. . .$1.49 

Rect. Dual ÌnP. nt 2.2V 4$ 1.SA:' Ont w /6.5V for 
SCSI 503.BC728. 
Price $1,49 

SOCKETS 
8 Prong Cinch Steatite. 

11/2" C.toC. ..49e 
7 Png. Steatite, VCR" 

5 Png. Wafer 
. 

Socket, 
Mica Filled 17e 

Socket for 705-15- 
iD21 

Steatite w/ 
.uck . 69e 

7 Peg, Wafer Min Tube 
vx" G.ta. . Ile 

8 Png. Octal Bake w/ 
Met. 11/2" C.teC 130 

A roo. Octal Steatite 
/]tct, Bing, 4 

tact.. Sc ea. 10 for 45e 
Acorn Socket Steatite 

$1.00 
Diheptal RCA ......690 
8 Pug. ,'octal Amphe- 

inl w /Mut. 1 u /le" 
C.to(,. . 390 

3102 
3102 
3102 
3102 
3102 
3102 
3102 
3102 
3100 
3106 
3106 
3106 
3106 
3106 
3106 
3106 

CONNECTORS 80% OFF LIST 
145 2P &S 
IBS 3P 
18 IS 
18 3P 
18 4P 
20 I P 
20 4P &S 
22 17S 
28 2S 
10SL 4S 
12 5S 
145 2P&S 
14S 5P &S 
18 55 
I4S 6S 
12S 3P 

3106 18 
3106 
3106 Ì8 
3106 22 
3106 24 
3106 28 
3106 28 
3106 28 
3106 28 
3108 16S 
3108 165 
3108 20 
3108 20 
3108 20 
3108 22 
3108 22 

4S 
I IS 

IS 
IOS 
7P 
IP 

2P&S 
4S 

12P 
IP 
4P 
7S 

IIS 
I7P 
6P 

100,000 DIFFERENT TYPES IN STOCK 

MICROWAVE 
WRITE FOR FLYERS OF 
SURPLUS PLUMBING AND 

ACCESSORIES 

RADIO -RADAR SETS 
APS -15A 50.13 (used) QBG -I (new) 
SE (new) SQ (used) TBM (used) 
SF (new) CPN -6 (unused) TDE (used) 
SG (used) APS -3 (used) RA K-7 (new) 
SN (used) APS -4 (used &new) TBK -19 (new) 
SO -I (used) APS -15 (near comp) SCR -545A (new) 
SO- 12 -SO.8 SO -3 (new) BC -4461 (new) 

1.25 -3 -10 CM. Plumbing 
WRITE FOR DATA OF MANY OTHERS 

FILTER CHOKES 
5 HY 40 MA 3 for $0.99; 20 HY 50 MA 
30 HY 2.5 MA .79; 11.5 HY 90 MA 

6 HY 150 MA 
8.5 HY 125 MA 1.49 
1.75 HY 100 MA .59 
30HY20MA ,98 
15 HY 100 MA 1.39 
2HY600MA 1.95 

Swing 1.0/3.0 HY .225/.02 Amp, 
.22 HY 600 MA .44 HY 400 MA 
Dual 1.52 HY .167A 51. 95 
Dual 120 HY 17 MA 2.49 
Dual 10 HY 150 MA 3.50 
3.5 HY 500 MA 4.95 
10HY500MA 12.95 
Swing 9-20 HY .525/.075 MA 
6HY150MA $1.50 
.116 HY 150 MA 4.25 
.35 HY 350 MA 7.25 
Dual 2.2 HY 550 MA 9.95 

50.79 
1.39 

25 HY 75 MA 1.25 
.030 HY 2A 1. 39 
5HY150MA 1.45 
Dual 7 HY 75 MA, 

11 HY 60 MA 1.39 
.75 HY 225 MA 2.25 

1.75 
.100 HY 1.4A 51. 95 
.333 HY 1.12A 2.29 

1 HY 1 Amp 3. 95 
20 HY 300 MA 7.95 
10HY450MA 12.45 

14.95 
2.5HY130MA $1.25 
.01 HY 2.5A 1.45 
5HY200MA 1.45 
Write tor list of others 

AtbT,V. Transformer, 7" or 9" scope. 3000v/ 
SMA, 726yct/200,(A, 6.4/S.7A, $6.95 
6.4/.6A, 5/3A, 1.25/.3A. 

WRITE or PHONE DI 9 -4124 
Att. Mr. Chas. Rosen 

* 

YOU'LL SAVE 

MANY DOLLARS 

WITH THIS 

FREE 
CATALOG 

AVAILABLE 
TOP TRANSFORMER BUYS! TODAY 

Power Transformers- 115v/50.60 cps input 
Volts uut Amp. 

770V 
550VCT 
2x200V 

20110VCT 
2x110V 

550VCT 
580VCT 
700VCT 

2300V 
100VCT, 65V 

1500V 
1100VCT 

Tapped (o 400V 
78V 

825VCT 
800VCT 
2x300V 
585 

1080VCT 
600VCT 

1120V 

.0025 

.050 

.35 
.01 
.010 
.100 
.040 
.017 
.004 
.1 

.160 

.250 

Filaments Each 

2.5V/3A 
6.3V/.5, 2.5VCT/1.75 

2x20V/.01 
6.3V/10, 2.5VCT/7 
6.3V/2.5, 2x2.5V/7 
6.3V /1.5, 6.3V /.6 

5VCT /3 
5VCT /3A 
2.5V/2A 

6.3VCT/10, 40V/.1, 
18VCT /.1, 18 -6/1, 6.3V/.1 f 

2.5VCT/12, 30V /.01 
6.3V/.6 

.300 6.3/2 

.190 5VCT/3A 

.150 5V/3, 2.5/2 

.042 55V/125, 45V/3.5 

.086 5V/3, 6.3V /6 
.055 6.3V/1.2, 6.3V/1.2 
155 6.3VCT /5, 5VCT /3 

.600 2x5VCT/6 -2, 6.3VCT/3, 
ó.3V /.300 

215VCT .300 5VCT /6 . 

Plate Transformers- 115V/50.60 epe Input 

$1.98 
2.49 
2.49 
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 
5.95 
3.95 

14.95 
2.29 

Volts Out Amp. Each Volts Out Amp. Each 

65V 
500VCT & 650VCT 

2x150V 
600VCT 
25OVCT 
890V 

1470VCT 

.500 
150 -.015 
2x.940 

.0165 
077 
450 

1 
4 

12 

$1.49 
3.00 
4.25 
2.49 
4 .95 

24.00 

70V 
100V 

1620VCT 
246VCT 
121V 
126.5V 
132V 

1. 
3. 
.400 
.880 
1.5 l 

1.5) 
1.5 f 

51.95 
1.95 

11.95 
3.95 

2.25 

Filament Transformers- 115V/50 -60 cps input 
Rating Each Rating Each 

2.5V/5A HV INS 
6.3V /2A, 78V.300 

36V /1.11 
5VCT /20A 

4V /16A, 2.5V /1.75 1 
HV INS. 
5V /115A 

7.2V/7, 6.4V/10, 6.4V /7l 
2x26.2V/2.5, 16V /1 f 
6.3VCT /20, 6.3V/1.8 l 

6.3V/.6 f 
6.3VCT /1, 6.3VCT/7A 

6.3V /5A, 6.3V /lA 
6.3VCT/3.2, 6.3VCT /lA 

5V /6A 

$1.79 
t .79 
1.49 
5.49 
a 75 

12.95 
5.95 

5.25 
2.75 
2.25 
2.25 
2.25 

6.3VCT /1A, 5V /2A 
30VCT/.330, 34VCT/.380 

6.3V/2.5, 2x2.5/7 
2x2. 5VCT /6.5A 

25V/1.75A, 5V /3A 1 

6.5V/8A, 6.5V /.6A f 
10VCT/13A,10VCT/3.25A 
5VCT /13.5A,2x5VCT/6.75 

1.3V /.009IKVA 
6.3VCT/.6A, 5V /2A 

6.3VCT /2A, 6.3VCT/2 
6.3V /1A, 6.3V /lA 

6.3V/2.5A, 2.5V/7A, l 
2.5V /IA f 

6V /3A 

$1.85 
1.95 
3.25 
3.25 
3.85 
6.95 
695 
2.95 
1.85 
2.45 
1.95 
3.25 
1.10 

SPECIAL TYPES 

INPUT OUTPUT EACH 

6,12, 24 or 115VDC, 
or 230VAC 

420VCT/85Ma, 6.3 V /3A, Univ 
Vibrator Kfmr 

$2.49 

230V 60 Cy 230V .05A 1.10 
115V/78V .410 /MA /.600 MA 1.59 

110/115/120/125 60 Cy 13.5V/1.11 Amp .. 1.49 
210/220/230 60 Cy 2.5VCT /4A 1.49 

230V 60 Cy 2.5V/6.5A 1.95 
230V 60 Cy 200V /20A, 4x6.3V/.9A 2.95 

220/440V 60 Cy 286VCT/290 MA 2.95 
220V 60 Cy 260V /.03A, 100V /lA, 6.3V/4.2 2.95 
220V 60 Cy 700VCT/75 MA, 4OVCT /.IA, 

15/10/15V/.1 Amp 
2.39 

45/78/90V 1V to 10V Tapped 2.95 
220V 60 Cy 2x40V/.05 MA, 2x5V /6A, 

12.6V/1A 
2.95 

220V 60 Co 24V /.6A, 5V /3A, 2x6.3V /lA 2.29 
43/78/90 /115 /180/230 2.5V/6.5A, 2.5V/6.5A, 6.3V /4A 3.95 

110/115/120/125 6/12/18/24/75/100/115V 150 MA 2.4 9 

230V 60 C0 5V /9A HV INS 4.25 
200V 60 Cy 700VCT /.08A, 110VCT /.08A 

24V /.OSA, 6.3V/.3, 6.3VCT /lA 4.28 
5V/3, 5V /5A, 2.7V/5A 

230V 60 Cy 4Ó0V/.03Á, 190V /.03A, 5V/2.5A 4.25 
5V/2.5A, W/2 -866 Sockets 

50V 60 Cy 2x750V/.001A 1.95 
6V & 12V 84V/9 MA, 51V/3 MA, 1.4V/.5 MA 1.95 

Vibrator Transformer 

230V 60 Cy 250V /.IA, 5V /2A, 5V /9A 4.95 
220 & 440V 3x2.5V/5A, 2.5V/15A 5.9 5 

230V & 115V 5VCT /7.5, 5VCT/7.5, 5VCT /15A 10.95 
440 60 Cy 3 Phase 3 Phase 220V 30W or 220V 5.95 

& 6V Single Phase 60 Cy 

230V 60 Cy 110V/200 MA,33V /200 MA,SV /IOA 5.9 5 
2.5/1.4V/10A, 1500V /160 MA 

95 -130V 60 Cy 115V/3.6A, 40.9V/3.3A 1 0.95 
220/440 60 Cy 115V/6.52A 1 2.95 
220/440V 60 Cy 115 /110/105V/7 Amp 1 3.95 

RATED CONCERNS SEND P.O. 

XFMR TELEV PWR 
SUPPLY KITS 

BASIC 3" and 5" T.V. 
PWR SUPPLY Trans. 108OV/55Ma, 

6.3V/I.2A, 6.3/1.2A. 2 -.1 
Mid 2500V 2X2 Tube, 
Socket, l- 100000 ohm 
Rosis. Price $7 95 
BASIC 5" AND 7" TV 

PWR SUPPLY 
Trans. 2300V /4Ma, 2.5/ 
2A. 2 -.I Mid 7500V Pyr. 
2X2 Tube, Socket, 1.100- 
000 ohm Resis $9.95 

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 $6.95 

TV TRANSFORMER 
I0.000V /5Ma f o r 12" 
Tube. Price $10.95 

BASIC 15 WATT 
AMPLIFIER 

Pwr. Su p p I y 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 $8.75 

BASIC 50 WATT 
AMPLIFIER 

Pwr. Supply contains 
Trans. 880 V CT /200 M A. 
Dual 10HY 200MA Choke. 
2 -7MFD 600V,5T4Tube. 
Socket. Price $10.75 

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 MIR 3 Prong Bar 
100w $1.19 
# 154R 14.8 -I8MC. 500w 

$1.19 
# 154R 8.3 -10 MC. 500w 

$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 100w 

$1.19 

CERAMICONS 
MMF. 

3 24 62 
3.1 25 67 
5 35 79 
6 30 115 
7 47 125 
8.5 50 150 

11 57 180 
10 

100 FOR $7.50 

220 
240 
250 
350 

1000 

BUTTON FEED THRU 
40 100 SO 

180 200 500 
175 500 470 
185 

100 FOR $9.50 

* ** SPECIALS *** 
ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR, PRONG MOUNT, LUG TERM. 

18c ea. 10 For $1.75 
MFD. VOLT MFD. VOLT 30 250 40 +40 150 40 200 40 +20 150 40 300 20 2x20 20 10 300 20 +10 150 10 200 
30 +30 25 8 450 40 +40 25 40 250 40 400 4 150 50 200 4Ó/2O 150 2x10 150 25/40 25/200 2x20 25 2x40 150 30 +15 150 

29c ea. 10 For $2.75 . MFD, VOLT PRICE 
2x10 300 2x90/20 200/50 5.79 225 

20/20 15 
350/25 

150 -20/6 25/50 .49 120 -60.20 150/25 .49 20/30 
2x30 

250 
150 

3x20 450 .69 2x20/20 450/25 .39 
30 +20 30/20 

150 
350/25 

20 -8/25 450/25 .49 40-20/20 450/25 .69 10/50/100 
15 -15/20 450/100/50 

350/25 
40 +10 +10 450 .98 40/40/25.475/400 /50.59 

15 -15/40 
25 -25/10 150/25 

25/350 
40/20/25 450/50 .69 40/40/16 450/400/350.89 

20 -20/10 50/400 4x20 450 1.10 2x30-15/20 400/25 .89 
2x20 

20/20 
150 
400/25 30_15_10/20 450/25 .89 3x10 /10 450/25 .69 10 -20/20 

10 -15/20 350/25 
350/25 

3x10/20 400/25 .69 80 /40 /150 400/50 1.10 15 -15/20 
10 -10/20 250/25 

350/20 
2x80/60 250 .65 150 -50-25 150 .49 3x10 

3x8 
150 
150 

20 -10/50 450/50 .49 2x20/20 400/25 .59 12 
15 

525 
450 

40 -20/20 400/25 .59 40 -40/25 400/25 .59 10 
20 

450 
525 

40 -10/80 450/150 .69 40 -40-10 450 .69 80 
40 +20 +20 

150 
150 

40 -30-10 450 .89 
3x15 -30 300 .69 40/20 

40/25 150/25 
200/25 2x30/20x10 450 1.10 

DS TYPE CARDBOARD 10/50 /100 350/100/50 
10 0/10-10 4só/150 

-150 w /LONG PIGTAILS 
20 350 MFD. VOLT PRICE 
15 250 2x10 450 $.45 

3x40 150 .65 
MINICAPS PIGTAIL 22-20 150 .34 

MFD VOLT PRICE 30-30 150 .40 30 
30 

450 $.49 
300 .45 

32 -32 350 .49 30-50 150 .42 
30 
40 

350 .48 
450 .50 

40-20 150 .42 
32 -32 250 .49 40 

16 
525 .70 
350 .35 

40-40 150 .42 
32 -16 450 .55 

16 
16 

525 .45 
450 .40 

3x40/10 150 .98 80- 40- 30/100 150/25 1.59 
16 
20 

100 .24 
25 .20 

8 -8 /25 450 /75 1.40 30-20 /20 450 /25 1.40 20 
20 

80 .25 
450 .0 20 -16/10 200/25 .50 50-30 350 .55 24 

8 
350 .30 
400 .30 

2x5020 150/25 .69 
8 450 .35 

8 
10 

150 .15 
150 .20 

16 450 .40 
20 150 .18 10 

4 
50 .15 
50 .10 

20 450 .40 
Write for List of Other 4 150 .14 Values 

CONDENSERS 

1.5 MFD 
1 MFD 
.5 MFD 
1 MFD 
.1 MFD 
.06 MFD 
.25 MFD 
15 MFD 
15 MFD 
10 MFD 
6 MFD 

O M M LJ NI C A T E p NM CApÑONEDDIGBY 
COMSU Po 24 7 

11:11411 1%1 "ir YORK Z, -- 1 Y 31 LIBERTY ST.DEp'T., N.Y. AI 

C.E.C.MONEY BACK GUARANTEE, $ 3 MIN.ORDER . 
F.O.B. N.Y.C.SEND MONEY ORDER OR CHECK, ONLY SHIPPING CNAR6ESSENTC.OD. 

OIL CONDENSERS 
6000 VDC 

15000 VDC 
25000 VDC 
25000 VDC 
10000 VDC 
15000 VDC 
20000 VDC 

5000 VDC 
1000 VDC 
1000 VDC 
1500 VDC 

October, 19 -19 

O M PANY 

$10.00 
32.50 
37.50 
85.00 
15.00 

8.00 
17.50 
27.50 
2.25 
1.95 
2.25 

WRITE 
FOR 

OTHER 
VALUES 

IN 
STOCK 
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fu st Published! Published! 
FOURTH EDITION 

of 

The RADIO 
MANUAL 

Complete, practical and 
authoritative, this 

great new handbook con- 
tains up -to- the -minute 
information on all types 
of radio equipment. It 
gives in step -by -step de- 
tail the actual proce- 
dures to be followed by 
operator, technician or 
student. 

The Radio Manual ex- 
plains the operation of 
communication equip- 
ment of all types -re- 
ceiving, transmitting, 
broadcasting; for AM, 
FM, television, radar, 
and loran; for marine 
radio, police radio and 
other specific services. 
it covers motors, gen- 
erators, batteries, ampli- 
fiers, oscillators, 'trans 
mitters, and antennas, 
and all other specific 
types of apparaw3 "`that 
enter into the °complete 
illustrations. 

Prepared by Experts 
In this brand -new edition the authors, 
George E. Sterling, Commissioner, Fed- 
eral Communications Commissions, and 
Robert B. Monroe, Radio Engineer, Co- 
lumbia Broadcasting System, give you the 
specific detailed information you need to 
qualify for work in government and in- 
dustry. Basic principles are simple and 
clearly explained. All necessary computa- 
tions are illustrated by fully worked ex- 
amples that require no mathematical 
knowledge beyond arithmetic. The duties 
of the operator of any type of installation 
are set forth explicitly and fully. Hun- 
dreds of diagrams, photographs and charts 
show every detail of construction and 
wiring. From the first page to the last 
this brand -new working manual gives the 
most complete, authoritative information 
on all up -to -date radio equipment. 

Examine This Great Book FREE 

'MAIL THIS COUPON' - 
Radio and Tel 10 -49 

D. VAN NOSTRAND COMPANY, Inc. 
250 Fourth Avenue 
New York 3, N. Y. 

Please send me a copy of THE RADIO MANUAL 
for free examination. Within 10 days I will either 
return the book or send you $3.00 as first payment 
and $3.00 a month thereafter until the total price 
of $12.00, plus a few cents postage is paid. 
NAME 
ADDRESS 
CITY ZONE.... STATE 
(If you send $12.00 with this coupon we will pay 
the postage. Same return privilege guaranteed.) 
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New setup for the DX session each 
Sunday is 0025 on VLA8, 11.76, VLC9, 
17.84, VLG6, 15.32, all to North Amer- 
ican West Coast, and VLB5, 21.54, to 
Africa; at 0902, VLC7, 11.810, to North 
American Eastern, Central, and 
Mountain Zones, VLA6, 15.200, VLB3, 
11.76, VLG6, 15.32, to British Isles 
and Europe and to Asia. (Radio Aus- 
tralia, via Walters, Ariz.) 

Baleanic Islands- " Emisora Radio 
Menorca" or ' "Aqui Radio Menorca," 
or "Transmite Radio Menorca," at 
Mahon, heard R6 -7 from sign -on 1400 
on 7.545; opening tune, call, and "Viva 
Franco! Arriba Espana!" Plays most- 
ly recordings, many vocal selections 
including operatic as well as typical 
Spanish type songs; usually signs off 
around 1530 but sometimes has been 
heard after 1600. More recently the 
frequency has been approximately 
7.510. Full opening call apppears to 
be "Aqui Menorca, Emisora Radio 
Menorca, Delegacion Insular del 
Frente de Juventudos, Islas Bale - 
anes," (Pearce, England) 

Belgian Congo- OTM -1, 6.295, Ra- 
dio Congo Belge, Leopoldville, noted 
opening 0000 with drums, good signal 
in New York. (Bellington) Ridgeway, 
South Africa, reports Leopoldville is 
now using 11.73 at 0500, French news 
0530. Also that OTM -2 has moved to 
9.400 from 9.380, heard to 1500, French 
and Flemish announcements only. 
Change of frequency confirmed by 
Balbi, Calif., and others. The 9.400 
channel heard in Texas signing on 
0000. (Stark) Is strong in New York 
at that time. (Bellington) Some time 
ago I ran across Leopoldville on about 
11.645 at 0615 in French; fair level 
through the usual CWQRM on that 
spot. 

Belgium -In a newscast, the Swiss 
Radio recently said that the Belgian 
Radio had placed orders with a Swiss 
company for two 100 kw. transmitters 
for s.w. use. (Worris, N. Y.) 

Brazil -PSL, 7.937, PSH, 10.220, 
heard 1645 -1700 in Newfoundland. 
(Peddle) PRL -9, 17.850, Rio de Ja- 
neiro, Radio Nacional, heard 1500- 
1800. (GDX -aren, Sweden) ZYC -8, 
9.610, Radio Tamoio in Rio de Ja- 
neiro, noted 1945. (McPheeters, N. Y.) 
ZYK -3, 9.56, Recife, noted with English 
program, "Wake Up Brazil," daily 
2030 -2040. (Boice, Conn.) 

ZYC -9, 15.37 (listed 15.375), Rio de 
Janeiro, heard around 2100. (Domzal- 
ski, Ill.) This is Radio Tupi, not Ra- 
dio Tamoio as widely reported, al- 
though it is in a network with Radio 
Tamoio. Both are controlled by Di- 
arios & Emissoras Associadas; all - 
Portuguese programs. Bellington, 
N. Y., reports ZYC -8, 9.61, with good 
signal 2050, only slight QRM. ZYN -7 
15.165, Fortaleza, noted 1600 with 
English announcement. 

Bulgaria -Radio Sofia, 7.671, has 
less potent signal lately with much 
QRN during the 1515 -1530 news pe- 
riod. (Peddle, Newfoundland) Heard 
in New York 2315 with setting -up 
exercises, good signal despite slight 
CWQRM. (Bellington) 

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 - 
Tape kit today! If your dealer cannot 
supply you, write us direct. 

$44.95 
DUOTAPE CO. 

360 N. Michigan Ave., Chicago, III, 

TELEVISION 

MODEL 

TV 50 

Net Price 

$49.95 

MARKER 

Designed for use in marking television sweep 
generators. The large planetary driven dial is 

calibrated to an accuracy of 1%. Uses 4 fre- 
quency bands covering frequency of 5 to 130 

mc and 96 mc to 260 mc. A self contained 
crystal oscillator circuit is available for simul- 
taneous marking or may be used alone with the 
variable frequency marker turned off. Due to 
the type of oscillator any crystal from 100 KC 
up, may be used in the crystal socket. An inter- 
nal mixing arrangement is provided so that 
the output of a sweep generator may be con- 
nected to the TV 50 and the output lead will 
carry both the sweep frequency and the 
marker frequency. Buy it from your jobber. 

RADIO CITY PRODUCTS CO., INC. 

152 West 25th St. New York 1, N. Y. 
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Burma -Radio Rangoon, 6,035, has 
English 0915 -1015; news 1000, and pro- 
gram preview just before closedown. 
(Ridgeway, South Africa) 

Canada - VED, 8.266, Edmonton, 
Alberta, usually is fairly good around 
0000 but through heavy QRN; an- 
nounces program as coming from 
Trans -Canada Network; news fol- 
lows. Balbi, Calif., hears this one 
2200 -0100 sign -off. 

Canary Islands- EAJ43, 7.510, 
Santa Cruz, heard daily from 1600 
sign -on to 1700 closedown; sometimes 
is a little late in signing on. (Pearce, 
England) Heard in Pennsylvania near 
1700 through terrific CWQRM, very 
weak. (Slutter) 

Cape Verde Island -Stephan, South 
Africa, reports Radio Clube de Cabo 
Verde, CR4AA, Praia, is broadcasting 
now on 5.880, same frequency used by 
Cape Town; CR4AA is on the air 1530- 
1700 and Stephan says this station can 
be referred to as "an entertainer of 
note." (Swedish DX broadcast) 

Chile- CE920, 9.200, Punta Arenas, 
heard with fair signal when tuned 
1912; woman announced at 1915 and 
they were still going strong when 
checked 2105. (Ferguson, N. C.) 

China -Old XGOE heard in Aus- 
tralia on 9.86 at 0645 with Western 
music, then Chinese news; current 
callsign in use is not known. Nanking, 
11.83, heard 0430 with Chinese news 
and music, poor signal; Nanking, 9.73, 
heard 0500 with music and Chinese 
news, only fair. (Sanderson) 

Balbi, Calif., recently has heard 
Shanghai on 11.85 after 0530, nice sig- 
nal; often identifies as Shanghai; does 
not seem to be in parallel with any 
of the other Communist- controlled 
outlets. 

Colombia -HJFK, 6.103, Fereira, on 
nightly, identifies at 2120; all -Span- 
ish. ( Leinbach, N. Y.) 

Cuba -Cocy, 11.74, Havana, heard 
opening 0625 with music and an- 
nouncements in Spanish and then in' 
English; strong in North Carolina. 
(Ferguson) Noted on Sunday with 
English announcements from 0900 to 
around 0920; stated program "origi- 
nating in the studios of the Institute 
de Edison, Cuba's foremost educa- 
tional institution in Havana "; net - 
work is RHC Cadena Azul (Cuban 
Blue Radio Network), the first tele- 
phone wiré radio network in Cuba; 
also heard signing off 0100 in Span- 
ish and English. (McClearen, Tenn.) 

Cyprus -Lakatamia, 7.215, "Forces 
Broadcasting Service," has Ceased 
broadcasting on this channel and now 
is on m.w. only. (Bluman, Israel, via 
Radio Australia) The "Voice of Amer- 
ica" is constructing a relay station 
for the Middle East near Nicosia. 
Sharq -el -Adna will soon move from 
Limassol, Cyprus, to Amman, Trans - 
Jordan. (Bluman, Israel, via ISWC) 

Czechoslovakia -Not long ago in 
Prague's daily period 1900 -2000 on 
11.840 to North America, the an- 
nouncer asked for listener reports and 
criticism; much improved signal 
noted. (Ormond, N. C.) In addition 

October, 1949 

R E 
DUAL 
SPONS 

., 

Gives You High Fidelity 
Instantly .wa want it ., 

Characteristic . . . as yorc y r 

r Rising 

.. the Only High Level Cardioid Crystal 
Microphone with All these Features! 

*EXCLUSIVE E -V DUAL FREQUENCY RESPONSE 
Convenient screw control provides: 
1. Smooth, Wide Range Response for High 

Fidelity Sound Pick -up. 
2. Wide Range with Rising Characteristic 

for extra crispness of speech or em- 
phasis of high frequencies. 

*HIGH OUTPUT LEVEL 

*E V MECHANOPHASE* CARDIOID 
Overcomes background noise, rever- 
beration, feedback. Extends front pick- 
up range. Solves troublesome 
problems. 

*ENCLOSED METAL -SEAL CRYSTAL 
Greater Protection against Moisture 

*BUILT -IN "ON -OFF" SWITCH 

* HIGHEST PURITY PRESSURE CAST CASE 

*DURABLE SATIN CHROMIUM FINISH 

*TILTABLE HEAD. ;t " -27 THREAD 

*BUILT -IN CABLE CONNECTOR 

Favorite of thousands for its quality, its 
performance, its value! 
CARDAX Model 950.List Price $39.50 
CARDAX Model 950A. Made to match 

Collins 32V -1. Built -in control 
switch. MC -3 connector on free end 
of cable. List Price $42.50 

Send for Full Facts Today 
NO FINER CHOICE THAN 

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

Cables: Arlab 

E -V Pat. Pend. Licensed under Brush Patents. 
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ACORN 
* KENYON TRANSFORMERS 

Kenyon T516. Swinging choke. 
5 -20 HY. md. 400 -50 mil. 3,000 
V. insulation. 80 ohms DC re- 
sistance. 
Wt. 16 lbs $4.89 
Kenyon Modulation Transformer. 
Pri. 18,000 ohms c.t. -push -pull 
811s. See. 9400 ohms, 140 watts. 
List $42.50. 
Our Price $14.95 

Driver Transformer. T271 P.P. 45s, 2A3s, 6F6s. 
Class AB or Class B -61.6s, 809s, T4ZOs, $1.95 
Ratio Pri. to Vg sec. 3.7 -I 

* HOT WATER IMMERSION HEATER 
115 V. 500 w. Excellent for photo lab use during 
cold weather. Brings your solution up to the de- 
sired temperature within 1/60 seconds. Individu- 
ally boxed. 
Very Special $2.79 
Throws 

* U 0 foot beam. Uses 
ASH11 

"A" 
dry cells. Brand new, less $3.95 batteries 

* TV COMPONENTS 
RCA 

Part No. EACH 
204L -1 Filter Choke $ 0.12 
203L -1 Peaking Coil .26 
203L -2 Peaking Coil .26 
203L -4 Peaking Coil .26 
2018 -3 Horiz. line control .43 
201R -5 16" Horiz. line control .48 
20111-1 10" Horiz. Width control .38 
2018 -4 16" Horiz. Width control .43 
211T -3 Horiz. output transformer 4.45 
211T -5 16" Horiz. output transf 5.60 
204T -2 Vert. output transformer 2.95 
208T -2 Vert. blocking transf 1.55 
2D2 Focus coil 6.54 
4X2 Coil kit, complete 12.74 

RCA Front End, Completely aligned 29.95 
RCA Blank Chassis, punched 5.79 
Universal mounting brackets (12" to 

16" tube) 4.65 

HEADQUARTERS FOR TOP VALUES 
IN GUARANTEED NEW MERCHAN- 
DISE. 

SPEEDY SERVICE -GREATER BUYS 

* HEAVY DUTY POWER TRANSFORMER 
Pri. 110/220 v. 60 cy. Sec. No. 1- 410 -0 -410 
@ 400 mils. No. 2-6.3 v. @ 3 amps. No. S- 
6.9 v. @ 13.5 amps. No. 4 -5 v. @ 

$1 49 3 amps. No. 5-2.5 V. @ 1.7 amps. y 
Dimensions H -6W'. W -6% ", D- 
5% ". Wt. 33 lbs. Made by G.E. for 3 for $20 U.S. Navy. Tremendous Value. 

* I F TRANSFORMERS -MILLER 
Permeability tuned, iron core. 456 KC. Input 
interstage half wave. List $4.00. 69c Our Price, Each i7 

* RESTER p 
SOLDER Rosin core. 1 lb. spools 890 each 

* MIXER 
COIL 
For 
TV 

Front 
End 

ea. 89c 
10 for 

$7.95 

* Sound Powered 
MICROPHONE 

Ideal for TV service 
work. With breast 
plate, strap and 20 
feet of rubber cov- 
ered shielded cable. 
Can be used as 
mike and r 

e 
ceiver. 

Made by W.E. Wt. 
lbs. Re- $3.49 

e: duced to... 

* TECH -MASTER'S 630 TV KITS 
The Super 16 

3 TIMES PICTURE AREA OF 
10 -INCH TUBE 
31 Tubes -Voltage Doubler 
Ultra- Simolified Wirino Instructions 
Easily Wired Over a Week -End 

'Nutt All components mounted. Complete 
with tubes (less CR tube). Shipped 
Prepaid any part $177.50 of U.S. 

10 INCH DE LUXE KIT 
All components mounted. Shipped prepaid $163.50 any part of U.S 
30,000 volt RF Power Supply for 

$89 50 Projection TV 

PHONE: WORTH 4 -3270 

I ACORN ELECTRONICS CORP. TERMS: 20% cash with order. Balance C.O.D. 
All prices F.O.B. o warehouse in New York 

76 Vesey St., Dept. N -10, New York 7, N.Y. City. No orders under $2.50. 

FOUR TUBE 
PHONOGRAPH AMPLIFIER 

A dandy little amplifier with high -gain mike chan- 
nel. Has 6V6GT output -hum free, not AC -DC has 
good -sized power transformer, 110V 60 cycle, AC. 
Includes output transformer to voice coil -tone con- 
trol- separate volume controls for phone and mike - 
both can be used and mixed at the same 
time. Plenty of gain -fine tone $12.95 

A 
Tremendous 

value! 

AUTOMATIC VOLUME CONTROL UNIT 
Originally designed to maintain even volume level 
on Wurlizter, Rock -ola, Seeburg and other coin - 
operated phonographs. Use also for AVC on phono- 
graphs, radios, amplifiers. Simple rewiring makes 
expander, compressor, peak -clipper, pre - amplifier. 
Five tubes-6S17, 6SK7, OJO, 6116, 5Y3. 40 ma. 
power transformer and adequate filter. Aluminum 
chassis, grey wrinkle finish with bottom cover plate. 
Shielded input and output cables with plugs also line 
cord with plug. Separate fuse. I-Il- impedance input 
and output for dynamic pick -up or mike. 110V, 
60 cycle operation. Brand -new in original $5 95 boxes ! 
Prices 

e 
bject to change without notice. All items 

subject te prior sale. 20% with all orders, balance 
C.O.D. 

MARKET RADIO STORES 
Two stores to serve you. 

MARKET RADIO SUPPLY CO. 
1240 Market St., San Francisco, Calif. 

Phone MArket 1 -2115 
MARKET RADIO STORES INC. 

1918 16th St. Sacramento, Calif. 
Phone Gilbert 3 -2913 
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A. J. GINKEL 

Station W1 LS 

Beckley,W.Va. 

"Stands out 
above all 

others" 
VARIABLE 

RELUCTANCE 

CARTRIDGE 

SEE PAGE 27 

to the North American daily beam, 
Prague also broadcasts in English at 
1245 -1300, 11.840; 1445 -1500, 9.550, and 
1645 -1700, 9.550, according to sched- 
ules just received by Balfe, Mass. It 
was stated: "We would appreciate 
letters and reception reports which 
should be addressed to Czechoslovak 
Radio, Prague XII, Stalinova 18, 
Czechoslovakia." 

Denmark -The shift to 2100 -2230 
has resulted in considerable improve- 
ment in reception from OZF, 9.52, 
Copenhagen, in the North American 
transmission; some English; the trans- 
mission on OZH -2, 15.165, believed 
beamed to Latin America, appears to 
have been shifted to 1900 -2000 (moved 
forward by one hour), and runs only 
on Monday, Wednesday, Friday. 

Dominican Republic -HI2L, 9.525, 
Ciudad Trujillo, "La Voz del Tropico," 
noted back on this channel mornings. 
(Stark, Texas) Listed with 500 watts. 
Heard in Australia to 0235 closedown 
in Spanish, according to Simpson, 
via Radio Australia. Bellington, N. Y., 
says is heard around 2300 -2325 when 
is covered by BBC on same channel. 

Eire -T. J. Monaghan, Engineer -in- 
Chief of Radio Eireann, Dublin, in- 
forms Osterman, N. Y., that "The 
Irish Short -Wave Station at present 
broadcasts news daily from 1:30 to 
1:40 p.m. and 6:30 to 6:50 p.m. (that 
would be 0730 -0740 and 1230 -1250 
EST) on 17.840. A New 100 kw. s.w. 
station is expected to be in operation 
before the end of the year and is now 
in course of completion. The trans- 
mission hours will be between 1 a.m. 
and 4 a.m. local Summer Time (that 
would be 1900 -2200 EST) and will be 
directed to North America." While no 
frequency was mentioned for the new 
100 kw. outlet, watch for it . on one of 
these frequencies allocated to Eire - 
6.190, 9.595, 11.740, 15.120, 17.840. Inci- 
dentally, the 17.840 channel currently 
can be heard occasionally at 1230 -1250 
through terrific QRM from Radio 
Brazzaville; has beeen heard by Os- 
terman, in New York, whose report 
was verified, and by Hankins in Pa., 
and by myself here in West Virginia. 

Fernando Poo -Dobeson, England, 
airmails me that Fernando Poo's "Ra- 
dio Atlantica" (to be 200 kw.) is still 
under construction; the studios and 
accessories were completed some time 
ago but opening is being held up 
awaiting high -powered tubes (prob- 
ably from the U. S.) . 

French Equatorial Africa -Radio 
Brazzaville's 6.024 channel noted in 
English when tuned 1910. (Ferguson, 
N. C.) 

Germany - Munich, 15.28, heard 
coming on the air 0845. (Peddle, New- 
foundland) Is often heard point -to- 
point with "Voice of America" in New 
York around 0930 -1000. (Balfe, Mass.) 

Rias, listed 6.080, Berlin, has in- 
creased power to 100 kw., according 
to press dispatches from Germany. 

Guatemala -TGWA, 9.76, 15.17, ap- 
pears to be off the air. 

TGDA, 7.460, Quezaltenango, heard 
(Continued on page 153) 
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RADIO TUBES at Lowest Prices! 
AM, FM, TV- Tremendous Selection of All T f es -ORDER TODAY! 

29c ea. 

39c ea. 
105 
106 
1L4 
1 R5 
1S4 
155 
2A5 
2A7 
3Q5GT 
3S4 
5Ú4G 
5W4GT 
5X4G 

49c ea. 
OZ4 
1ASGT 
1A7GT 
1C7G 
1HSGT 
1LA4 

59c e 

1T4 4A6G 
1114 6A3 
3A4 6C4 
3Q4 6F8GT 
3V4 6SD7GT 
6S8GT 10 
O3A 12A 

14X7 
39/44 
47 
50 
71A 
112A 
1828 

FREES 
$20.00 List Value 
Cornell -Dubilier, 
Mallory, Aerovox, 

Sprague, Solar. Filter Conden- 
sers -ten fast moving filters 
FREE with each 100 tubes. 

183 
25S 
25Z6GT 
4828 
483 
1 A 4 
1A4P 

1A6 
1B5 
1DSGT 
107 
1D8GT 
1F4 

1F5G 
1G4GT 
1G6GT 
1H4G 
1H6GT 
1J6G 

SY3GT 613E6 
5Y4G 6BH6 
5Z3 6BJ6 
6AC4 6C5 
6AC5 6C8G 
6ACSGT 6D6 
GAGS 6F5GT 
SAKS 6F6GT 
GALS 6G6 
6AL6 6H6 
6AQ5 6H6GT 
6AT6 6J5 
6AU6 6J5GT 
6A7 6.16 
6A8G 6J7G 
6A8GT 6J7GT 
6B6 6K6GT 
6BA6 6K7GT 
6BD6 6K8GT 

6Q7 
6Q7GT 
6PSGT 
6SA7GT 
6SC7GT 
6ßG7 
6SG7GT 
6ßH7 
6ßJ7 
6SJ7GT 
6SL7GT 
6SK7GT 
6SN7GT 
6SQ7GT 
6SR7 
6Ú6G 
6U6GT 
6Ú7G 
6Q7GT 
6V6GT 

6W4 
6X4 
6X5GT 
6Z4 
12A8GT 
12AT6 
12AU6 
12AÚ7 
12AX7 
12BA6 
12BA7 
12BE6 
12FSGT 
12H6 
12JSGT 
12J7GT 
12K7GT 
12K8GT 
12S8GT 

12SA7GT 
12SFS 
125F7 
12SG7 
12SH7GT 
125.17 
12SJ7GT 
125K7GT 
125N7GT 
12SQ7GT 
125R7GT 
2050 
2051 
24A 
25L6GT 
25X6 
25Z5 
30 

31 
32 
33 
34 
35 
3585 
35CS 
35W4 
35Z3 
3SZ4GT 
35ZSGT 
35Z6GT 
36 
37 
38 
39 
46 
SOAS 
SOBS 

1LE3 2E24 
1N5GT 5V4 
1P5GT ßZ4 
3Q5GT 6AC7 
1T5GT 6AV6 
1V 6B4G 
1C5GT 668 
2A3 6C6 
2B7 6138 
2C34 6D8G 

6F5 
6F8G 
6K7G 
606 
6R7 
6SFSGT 
6T7G 
6T8 
6U7 
6W7G 

6Y6G 
6Z7G 
7A4 
7A7 
7B6 
7E5 
7E6 
7E7 
7F7 
7G7 

7H7 
7J7 
7L7 
7N7 
7Q7 
757 
777 
7W7 
12A7 
12AT7 

12C8 
12J5 
12Q7GT 
12Z3 
14N7 
19T8 
20 
32L7GT 
35/51 
35L6GT 

163 1LB4 1LH4 3LF4 
a LADS 1LC5 1LN5 6B7 

1LA6 1LC6 2V3G 6BG6G 

Above prices are for 50 tubes or more -may be assorted. 

I50L6, 35Z5, 12SK7, 12ßQ7, 12SA7 All American Five.$ 1.95 I 
5 tubes for 

SPEAKERS 
Best quality Alnico 5 PM Speakers. 

10 or more Price 
Each Each 

5v- 95 -$1.os 
2', 3', 4' -95c - 51.05 

6' $1.49 $1.59 
8' 2.95 3.25 
10' 4.25 4.50 
12'..... 4.95 5.95 

IF TRANSFORMERS 
Standard Replacement 

2 Regular size ca. c 
M idget ea. 39c 

4 PRONG VIBRATORS -VERY BEST BRANDS 
Standard replace- ment- Sensational 
Value 

$129 ea. 

OCTAL SOCKETS 10 for 49c 
CRYSTAL CARTRIDGE 

Standard replacement crystal 
cartridge. Each . 1 

.39 

c 29... 

39c ea.. 
50Y6 
51 
56 
57 

76 
77 
78 
80 
ß4/6Z4 
85 
89 

349c ea. 
40 
41 
42 
43 
50L6GT 
117Z3 
V R150 
XXL/7A4 

6J6G 6L6 4 59c ea. 07 
6L6G 6ß7S7 G 45 117Z6GT 

6SU7GT 70L7GT 8 
Less than SO tubes, 5c per tube extra. 

Individually boxed -Standard factory guarantee. 

I354, 1R5, 155, 1T4 Battery Tube Special. $ .f. 29 I 

RADIO PARTS 
íp 4 tubes for 

VOLUME CONTROLS 
VERY BEST BRANDS 

10 or more 
Each 

35 meg. with switch - long 
shaft 

2 meg. for battery sets -DPST 
switch, long shaft 
meg., 1 meg., or 2 meg., long 
shaft, less switch 

29c 
29c 
15c 

BY -PASS CONDENSERS 
100 Condensers assorted 

$5.95 in package 
.001 mfd. 600 V ea. 6c 
.002 mfd. 600 V ea. 6c 
.005 mfd. 600 V ea. 6c 
.01 7c 
.02 ea. 7c 
.05 ea. 8c 
1 ea. 9c 
400 VOLT BY -PASS CONDENSERS 

.2 mfd ea. 6c 

.25 mfd. ea. l0c 

.5 mfd ea. 15e 
BUFFER CONDENSERS 

.005 mfd. 1600 WV 

.008 mfd. 1600 WV 

.01 mfd. 1600 WV 15c sa. 

Price 
Each 

35c 
35c 
19c 

C 

N 
D 
E 
N+ 

S 
E 
R 
S 

VARIABLE CONDENSERS 
Two gang for superhet Standard $(' shaft 69c 

OUTPUT 

TRANSFORMERS 

c ea. 

For 6V6, 6F6, 3Q5, 45c etc ea. 
UNIVERSAL OUTPUT TRANSFORMER 

SPECIAL: 
Up to 8 watts to any speaker 98C ea. 

(while they last) 

PILOT LIGHTS -100 BULBS 
$490 

1 bon of 54c 30 bulbs 
No.40 6-8 V.15 No.46 6-8 V.25 Amps. No.41 2.5 V .50 Amps. No. 47 6 -8 V .15 Amps. No.446 -8 V.25 Amps. No.51 6-8 V.20 Amps. 

6 -Ft. LINE CORDS 
Good Rubber with Underwriters' Ap- 
p 
tlug. r. I proved. 

0 fo... $1.25 10 for. .. 1.69 
SELENIUM RECTIFIERS 

Standard 100 mii. 79c Each 7 
PUSH -BACK WIRE 

j 100 ft. rolls 39C each 

FILTER CONDENSERS 
Very best brands. 450 Working Volts Fresh stock 

8-450 V ea. 21c 
10-450 V ea. 24c 
10 -450 V with 20- 

20-25 V ea. 29c 
15-450 V ea. 29c 
20-450 V ea. 39c 
30 -450 V ea. 49c 

30-450 V with 20- 
20-25V ea. 29e 

8-8-450 V ea. 39c 
10-10-450 V ea. 43c 
20-20-450 V ea. 49c 

150 Working Volts 
15-15-150 V ea. 29c 
20-20-150 V ea. 29c 
20-20-20-150 V ea. 39c 
30-30-150 V ea. 39c 

40-20-150 V ea. 39c 
40-30-150 V-30-20- 

25 V ea. 39c 
40-40-150 V ea. 39c 
40-40-150 V-25-25V ea. 39c 
50-30-150 V ea. 39c 
50-50-150 V ea. 39c 
60-60-150 V ea. 39c 
15-150 V ea. 21c 
16-150 V ea. 23c 
20-150 V ea. 25c 

30-150 V ea. 29c 
40-150 V ea. 29c 

25 Working Volts 
10-25 V ea. 16c 
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 day. -all others 20% deposit with order, balance COD. Minimum order $5.00. All shipments FOB Chicago. Prompt atten- tion paid to foreign oraers. ORDER TODAY. 

PREMIER RADIO TUBE COMPANY,1812 Winnemac Ave., Chicago 40,111. 
"Your Tube Source Since 1926" 
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Satisfaction is 
guaranteed 
when you use 

ATLAS 
SPEAKERS 

MIKE STANDS 
ACCESSORIES 

From professional microphone boom 
supports to a small microphone fit- 
ting, the Atlas line is complete. 
Atlas is your guarantee of quality 
engineering. Precision Built - Pre- 
tested ATLAS SOUND products are 
of the finest quality and give com- 
plete and lasting satisfaction. 

Specialists know that it is often the 
one little "finnigan pin" which holds 
up the final completion of a well 
engineered and constructed sound 
system. 

Atlas produces not only a complete 
line of speakers and accessories 

but also fittings, adaptors, 
parts and gadgets. Atlas 
stocks these small items 
for your convenience. This 
is just part of the "all 
around" service to users of 
ATLAS SOUND EQUIPMENT. 

Write for our new catalog 
today. 

ATLAS SOUND CORP. 
1447 39th Street 

Brooklyn 18, New York 
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Wide Range Amplifier 
(Continued from page 53) 

approximately unity at middle fre -. 
quencies, but approaches 100 at the 
extremes of frequencies. 

High -priced equalizers, as used by 
broadcast stations and recording stu- 
dios, use tuned circuits to get their 
boost and attenuation. Unfortunately, 
high -Q audio reactors having ade- 
quate shielding and low incremental 
permeability (i.e. in which the induct- 
ance does not change with power lev- 
el) are very expensive, hence, the 
RC combinations plus tube. A 7C7 
pentode was chosen as the amplifier, 
as it draws but 150 ma. of filament 
current. The power for the unit was 
"borrowed" from the set itself, by 
means of an adaptor placed under one 
of the power amplifiers. A 6SJ7 or 57 
would do the job equally as well. 

The unit may be constructed on a 
chassis of any convenient size. This 
one was built on a U- shaped piece of 
aluminum which fits conveniently into 
a corner of the radio cabinet, permit- 
ting the two controls to extend 
through the panel for easy manipula- 
tion. Most of the resistors and con- 
densers comprising the equalizing 
circuits were assembled on a terminal 
board having 15 sets of soldering lugs. 
The bass switch is of the type which 
progressively short -circuits contacts 
as the switch is rotated. The switch 
shown had one more contact than was 
necessary; this was filled with solder. 
The only precaution necessary is to 
keep the filament wiring short and 
spaced away from the other wires. 

In this construction, the pickup was 
provided with a pin plug which fits a 
jack on the radio chassis. A similar 
plug and jack were obtained; the jack 
was mounted on the equalizer chassis 
to take the pickup lead, and the 
shielded lead from the equalizer was 
fitted with the plug, which went into 
the jack on the set. Almost all radio - 
phono combinations are fitted with 
this identical plug and jack. The only 
thing that the wiring diagram does 
not specify is the value of R19 which, 
with the volume control of the set 
proper, must total 2 megohms. If the 
volume control is 1 megohm, R,9 is 1 
megohm; if the volume control is .5 
megohm, R,9 is 1.5 megohm, and so on. 

When the unit was placed in opera- 
tion, results far exceeded expecta- 
tions. The bass boost was smooth and 
natural, and did not in the least af- 
fect the middle and high frequencies. 
The treble boosting made records 
which had previously sounded dead 
come to life. On worn records, 
rotating the tone control full counter- 
clockwise almost completely elimi- 
nated scratch, while still preserving 
a good deal of the brilliancy. 

All in all, the unit was a decided 
success, and anyone desiring an im- 
provement in phonograph reproduc- 
tion would do well to include one in 
his setup. 30 

"America's Best Buy" 
RADIO TUBES -39c each 

100 for $35.00 
GT type. Cartoned and guaranteed. 

O1A 6A8 6K7 6X5 12SR7 41 
1B5/25S 6AQ5 6P5 6U6 12BE6 42 
1G4 6AQ6 6S8 12A8 12BF6 38 
1116 6AT6 6SA7 12AT6 12F5 46 
1J6 6AU6 6SD7 12AT7 12H6 47 
1L4 6BA6 6SF5 12AU6 12 .15 50B5 
1Q5 6BE6 6SG7 12AU7 12J7 70L7 
1R4 6BH6 6SH7 1213A6 12K7 80 
1R5 6BG6 6SJ7 12887 12K8 117Z3 
1S5 6AL5 6SK7 12SH7 12Q7 .12A 
1T4 6C4 6SL7 12SJ7 12S8 6.17 
1114 6C5 6SN7 12SN7 25Y5 6K8 
3A4 6F5 6SQ7 10 32L7 
3Q4 6F6 6SR7 20 37 
3S4 6H6 6S117 25L6 35W5 
3V4 6.15 6V6 25Z5 39/44 
5Y3 6K6 6X4 25Z6 40 

49c each, 100 for $45.00 
lA5 6AC7 6Y7 27 56 78 
2A5 6B8 12AH7 35/51 57 81 
2A7 6C6 12SA7 35L6 58 84/6Z4 
5154 6D6 12SK7 32 71A 117P7 
6A3 6F8 12SQ7 36 75 
6A6 6Y6 26 50 77 

© © 

e 

CRYSTALS 98c each 
Your frequency plus or minus 1 OKC 

80 Meter, 3500- 4000KC 
40 Meter, 7000- 7300KC 

for multiplying into 
20 Meter, 7300 -7425KC 
10 Meter, 7300 -7425KC 
2% Meter, 8000- 8222KC 

TOP COWL ANTENNA 98c 
4 section. 15' closed, extends to 48'. Less lead - 
in 98c, 10 for $7.95 

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. 

Improve 

Operates 

F1.9 
5TP4 
to 

5TP4 
RCA 
G.E. 

necessary 
10" 
Tube. 

T.V. 
Write 

10ßP4 
12T1'4 
15AP4 
16AP4 

Your T.Y. Reception with 
THE ORIGINAL 

CONICAL TV ANTENNA 
Kam' Single Stack. Model $7 95 2x complete. Only B 

Double Stack. Model 4X 
complete. $ I 4,95 Only 

RCA TYPE 630 
CHASSIS 

Completely wired and tested 
with all tubes except Picture 
tube. Standard RMA guar- 
antee. 

10 "- 12 " -16" Picture ó?ee $I7A.CO 

MANUFACTURERS 
CLOSEOUT! 

BAUSCH & LOMB 
FI.9 PROJECTION 

TV LENS 
EF.5 in. (127.0 mm). For use with Type 
Tube. Lens will project suitable pictures up 

6x9 feet. Reg. 
SALE PRICE ONLY $59.95 

Projection Kinescope Net Price $67.50 
KRK -2 Tuner complete with tubes 34.50 
151íV Conversion Kit. Includes all parts 

to convert H.V. supply on any 
T.V. set to operate up to 20" Picture 

Priced at Only $10.98 
Parts for RCA 630 Chassis Sold Separately. 
for complete list of parts and prices. 

FAMOUS NAME C.R. TUBES 
ALL RMA GUARANTEED 

-10" $26.95 
-12 4" 44.50 
-15" 59.50 
-16" 64.50 

TERMS: Cash with Order or 20% Deposit. 
Balance C.O.D. 

Prices Are Net F.O.B. Asbury Park, N. J. 

EDWARDS 
TELEVISION SUPPLY 

Box 525 ASBURY PARK, N. J. 
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Tubeless Tone Generator 
(Continued from page 39) 

from heat effects, tubeless operation 
resulting in long life and almost zero 
maintenance, and the fact that the 
output signal has the same frequency 
stability as that of the input signal. 

The diode -type tone generator has 
many practical applications, such as 
use as a bridge signal source, modu- 
lator, a.f. amplifier, signal injector, 
etc., which suggest themselves im- 
mediately to the experimenter and 
amateur. One such application is the 
code practice oscillator shown in the 
photographs and in Fig. 1B. This unit 
is operated from the 117 volt a.c. 
power line at exceedingly low power 
drain and delivers an output signal at 
240 cycles. This is a pleasant, easily - 
read tone frequency, and we did not 
see the advisability of adding another 
doubler stage to obtain the higher - 
frequency output of 480 cycles which 
it would have afforded. 

The "oscillator" uses four 1N34 
crystals. It might, instead, employ 
two type 1N35 dual crystal units, if 
desired. Operation will be identical 
with either type of crystal. However, 
do not attempt to employ silicon crys- 
tals (such as the 1N21 series), since 
the latter are not designed to handle 
the relatively high currents flowing in 
the multiplier stages. 

Transformer T, may be any con- 
venient microphone transformer hav- 
ing a 200 ohm primary and a center - 
tapped secondary designed for push - 
pull grids. The transformer shown 
in the photograph happens to be an 
"ouncer" type salvaged from an inex- 
pensive government surplus inter - 
comm. amplifier. 

The entire code practice unit is 
built into a 5 "x3 "x2" box chassis. The 
unit has sufficient wallop to supply a 
number of high- resistance headphones 
and may be keyed by a machine as 
well as by hand key. 

THE MOUNTING TV SET 
PRODUCTION 

ACCORDING to figures received from 
Radio Manufacturers Association 

member companies, over one million 
television receivers were produced dur- 
ing the first half of 1949. This estimated 
total for just the first half of the year 
exceeded the total produced during the 
whole of last year. 

Following is the breakdown in tele- 
vision set production by RMA members 
for the first half of 1949: January. 
121,238; February, 118,938; March (five 
weeks), 182,361; April, 166,536; May, 
163,262; and June (five weeks), 160,736; 
a total of 913,071. Of this figure, 591,482 
were table models. 

Assuming that an additional 15 per- 
cent was produced by kit 'manufac- 
turers and non RMA members will 
bring the number of sets manufactured 
in the first six months of 1949 to a total 
of 1,050,032. 

30 
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Become an 

ELECTRICAL ENGINEER 

MAJOR IN 
ELECTRONICS 

B. S. Degree ... in 36 months 
Make one of the most important 
decisions of your life! Capitalize on 
your electronic interests -decide to 
become an Electrical Engineer. 
Choose, also, to save a valuable year 
by earning your Bachelor of Science 
Degree here in 36 months of inten- 
sive study. 

This 46- year -old, non -profit Techni- 
cal 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 devel- 
opments. It presents a solid back- 
ground in the basic sciences . 

Chemistry, Physics, Mathematics, 
Economics and Electrical Engineer- 
ing subjects ... plus 19 technical 
specialty courses in Engineering 
Electronics, including four courses in 
Electronic Design. 

Practical, military or academic train- 
ing will be evaluated for advanced 
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 indus- 
tries by 1951. In 18 months you be- 
come a Radio -Television Technician, 
ready for positions in receiver and 
transmitter testing, servicing, sales, 
supervision 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 
PROGRAM is offered for men lack- 
ing high school diplomas. 

TRAIN in modern, well- equipped 
laboratories, shops and classrooms. 
Faculty of 85 specialists -over 1500 
students and 30,000 graduates. 

`1"1"4 -MILWAU4 EE---Isow 

5CHL of ENGINEERIN' 
FALL TERM OPENS OCT. 3 Founded 1903 by Oscar Werwath 

Electrical Engineering 36 months 
Electronics Major 

Send Coupon for tree 
Electronic Technician 12 months 48 -page Pictorial 

Bulletin, Your 
Career," and 

Its -page Catalog. 
Radio -Television Technician 18 months 

r MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -1049, N. Broadway and E. State, Milwaukee, Wis. 
Without obligation send me the Bulletin, "Your Career," and your catalog. 

I am interested in course. 

NAME AGE 

ADDRESS 

I 
II 

I 
II 

Veteran of 
CITY STATE World War II I mm mmmmmm =------- we= NE --- mom I-- - - - -- 
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11TONEs 
meet changing 

pickup needs! 
NOW a full line of Titone's amazing 
ceramic pick ups -made by famous 
Sonotone! All with these great basic 

from 50 to 10,000 cycleá )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 fail. NO pre -amplifiers. 
Performs perfectly for years! 

.. 
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Call your Jobber or write to 
SONOTONE, Box 5, Elmsford, N.Y. 

i 
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hiiivacturers 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. 

RCA PICT -O -GUIDE 
A loose -leaf handbook on television 

trouble- shooting issued by RCA Tube 
Department, Camden, New Jersey, 
shows common operating troubles en- 
countered in receivers and should be 
useful as a shop tool or study volume. 

To permit localization of TV re- 
ceiver faults more quickly, the book is 
designed on the "picture analysis" 
method whereby the picture displayed 
on the screen of the receiver is com- 
pared with a similar picture in the 
"Pict -o- Guide." Captions under each 
photo describe the symptoms and ex- 
plain the causes of the difficulty. Each 
chapter of the guide has a basic sec- 
tion of the receiver, providing a com- 
plete schematic of the basic circuit for 
the particular section. 

Users of RCA electron tubes may 
obtain the guide through RCA, RCA 
Victor or Cunningham distributors. 

SOLDERING GUN CATALOGUE 
A recently issued specification bulle- 

tin of the Weller Manufacturing Com- 
pany describes the new soldering gun 
line, including Model WD -250, designed 
for heavy -duty with a 250 watt han- 
dling capacity. Features of the Wel- 
ler guns are fast, five -second heating 
and prefocused spotlights. 

Specifications, characteristics, tip 
types, and prices for each of the four 
models covered are included in the 
bulletin. Address the company at 808 
Packer Street, Easton, Pa., for a free 
copy. 

LEKTROMESH FOLDER 
A plated screen, designed for use in 

aircraft, radio -communications, auto- 
motive, and chemical applications, is 
described in a new bulletin put out by 
the C. O. Jelliff Mfg. Corp., Southport, 
Conn. 

The screen is formed by the electro- 
deposition of pure copper, pure nickel, 
or a combination of the two. It is be- 
ing used as a filtering medium, for 
electronic shielding, and even as dec- 
orative material. 

Illustrations and specifications in 
the new booklet give complete infor- 
mation. The material is free of 
charge. 

SIX ELECTRO -VOICE BULLETINS 
Electro- Voice, Inc., Buchanan, 

Michigan, has issued a series of six 
bulletins on its line of pickups, micro- 
phones, and phono cartridges. 

Illustrated bulletin No. 150 shows 
how the E -V touch -to -talk stand works 
with light finger -tip action, and fits 
any microphone with standard % inch 
27 thread. 

A four -page booklet, No. 104, gives 

concise information and list prices on 
the company's line of microphones and 
stands for all types of applications. A 
special bulletin, No. 154, highlights 
the features of the Mercury Model 
911 crystal and Model 611 dynamic 
microphones. 

Three folders have been made avail- 
able on the E -V phono cartridges and 
pickups. These bulletins, Nos. 153, 
152, and 151, as well as the others, 
may be obtained free of charge by 
writing to the company at the above 
address. 

DUBIN CATALOGUE 
Bulletin No. 78, published by the 

Dubin Electronics Co., Inc., 103 -02 
Northern Boulevard, Corona, New 
York, provides illustrated material 
and specifications on the Lambda 
regulated power supplies, and West- 
ern Electric and General Electric 
generators, plus many government 
surplus items. 

The company will send bulletins to 
all who desire them on a regular 
basis; simply cable "Dublectron, New 
York." Write Dept. E -6 for the latest 
catalogue. 

SWITCHCRAFT CATALOGUE 
Containing valuable engineering 

data and complete listings on many 
new products used in radio and elec- 
tronics, a catalogue has been issued 
by Switchcraft, Inc., 1328 -30 N. Hal- 
sted St., Chicago 22, Ill. 

Specifications and prices on jacks, 
plugs, switches for low -power appli- 
cations, schematic circuits, and de- 
tailed line drawings are given. 

All of these products are available 
at most radio jobbers, and the booklet 
may be obtained free of charge from 
the company. 

NEW CONNECTOR BULLETIN 
A revised fourth edition of the 

Cannon connector bulletin, No. LS4- 
1248, has been put out by Cannon 
Electric Development Company, Cata- 
logue Department, 3209 Humboldt St., 
Los Angeles 31, California. 

The eight -page bulletin in two col- 
ors contains application photographs, 
explanatory material, dimensional 
sketches, and complete assembly pho- 
tographs on all types of laboratory 
testing equipment and experimental 
operations. Twelve different standard 
fittings, ranging from one to four con- 
tacts, rated at 75 amperes, comprise 
the series. 

G -E POCKET OFFICE 
Designed to be taken along on serv- 

ice calls, a new sales aid has been an- 
nounced for radio and television serv- 
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SFt ENvM 
RECTIFIERS 

and 

ELECTRONIC COMPONENTS 

THREE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0 -126 VAC 
Type # 
3B7 -4 
3B7 -6 
3B7 -15 

Input 
0- 234VAC 

Current 
4 AMP. 
6 AMP. 

15 AMP. 

Output 
0 -130* VDC 

Price 
$32.95 

48.90 
70.00 

Output 
0- 250 *VDC 

Type # Current Price 
3B13 -4 4 AMP. $56.00 
3B13 -6 6 AMP. 81.50 
3B13 -15 15 AMP. 120.00 

CENTER TAPPED RECTIFIERS 
Single Phase Input 

10- 0 -IOVAC 
Type# 
C1 -10 
C1 -20 
C1 -30 
C1-40 
C1 -50 
C1-80 
Cl -120 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
80 AMP. 

120 AMP. 

Output 
0 -8 *VDC 

Price 
$6.95 
10.95 
14.95 
17.95 
20.95 
26.95 
34.95 C POWER 

CUSTOM 

Built to your specifications. 
For: 

INDUSTRY 
LABORATORIES 
UNIVERSITIES 
GOVERNMENT NC 

NC AgE1E5 
on 

We will be pleased to quote 

Y 
our requirements. 

SINGLE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0-18VAC 
Type # 
B1-250 
B1-500 
Bl-1 
B1-1X5 
B1-3X5 
Bl-5 
B1-10 
B1-15 
B1-20 
B1-30 
B1-40 
B1-50 
B1-60 
B1-80 

Input 
0-36 V AC 
Type # 
B2-150 
B2-250 
B2-300 
B2-450 
B2-1 
B2-2 
B2-3X5 
B2-5 
B2-10 
B2-15 
B2-20 
B2-30 
B2-40 

Input 
0-54VAC 
Type # 
B3-150 
B3-250 
B3-600 
B3-5 
B3-10 

Input 
0-72VAC 
Type # 
B4-600 
B4-3 
B4-5 
B4-10 

Input 
0-115VAC 
Type # 
B6-150 
B6-250 
B6-600 
B6-750 
B6-1X5 
B6-3X5 
B6-5 
B6-10 
B6-15 

Input 
0-234VAC 

Current 
250 MA. 
500 MA. 

1 AMP. 
1.5 AMP. 
3.5 AMP. 

5 AMP. 
10 AMP. 
15 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
60 AMP. 
80 AMP. 

Current 
150 MA. 
250 MA. 
300 MA. 
450 MA. 

1 AMP. 
2 AMP. 

3.5 AMP. 
5 AMP. 

10 AMP. 
15 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 

Current 
150 MA. 
250 MA. 
600 MA. 

5 AMP. 
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. 

Type # Current 
B13- 600 600 MA. 
B13 -1X5 1.5 AMP. 
B13 -3 3 AMP. 
B13 -5 5 AMP. 
B13 -10 10 AMP. 

* Select Proper Capacitor to Obtain Higher DCV Than Indicated. 

VACUUM CAPACITORS 
Standard Brands 

12 Mmfd. 20 Kv 
50 Mmfd. 
50 Mmfd. 

20 Kv 
32 Kv 

$4.95 

4.95 

5.95 

SILVER CERAMIC TRIMMERS 
120 -Z 5 -20 Mmfd Zero Temp... 24c 
822 -N 5 -20 Mmfd Neg. 300 24e 
822 -AZ 4.5 -25 Mmfd Zero Temp 24c 
823 -AN 20 -125 Mmfd Neg. 650 33c 

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 .79 
10 Mfd 440VAC /1500VDC w /brkts 1.55 
8 Mfd 660VAC /2000VDC w /brkts 3.50 
.15 -.15 Mfd 8000VDC Voltage Doubler 

Type 26F381 w /brkts 3.95 

ATTENTION!!! 

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 

D -C POWER SUPPLY 
FTR 3377 -AS 

Rating 115 VAC to 115 VDC, .77 Amperes. 
Operates fans, motors, magnetic chucks, busi- 
ness machines, relays, etc. Descriptive litera- 
ture available. $16.50 Complete, ready to operate 

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 
0 -15 Volts D -C 

Any range $2.49 each 

Minimum order $3.00. No C.O.D.'s 
under $25.00. 25% deposit on C.O.D. 
Add 10o%p 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 
All 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 
12 $3.95 
2 3.95 
5 4.95 

XF15 -12 15 
TXF36 -2 36 
TXF36 -5 36 
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 3'., 
34, 36 Volts. XFC Type is Tapped to Deliver 
16, 17, 18 Volts Center Tapped. 

Type # 

HY5 
HY8X5 
HY10 
HY12 
HY15 

RECTIFIER CHOKES 
Amps. Price 

.02 Hy 

.02 Hy 

.02 Hy 

.02 Hy 

.015 Hy 

5 
8.5 
10 
12 
15 

$3.25 
7.95 
9.95 

12.95 
13.95 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and 

Type Cl $0.35 per set 
For Types B13 .70 per set 
For Types 3B - 1.05 per set 

RECTIFIER KIT 
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 following components are supplied: 

1 ea. Full Wave Bridge Rectifier 
1 pr. Rectifier Mounting Brackets 
1 ea. Transformer 115 VAC 50/60 CPS. 
3 ea. Silver -Plated Binding Posts 
1 ea. 4- Position Tap- Switch 
1 ea. Fuse and Fuse Holder 
1 ea. Line Cord and Plug 
1 ea. Pilot Light Assembly & Bulb 

The primary of the transformer is multi - tapped permitting adjustment of the DC output voltages. 
Complete with sehsmatic diagram 
and instructions; Shpg. wt., 12 lbs. $15.95 

FILTER KITS FOR ABOVE 
1 section choke input, 10% ripple... $ 9.64 
2 section choke input. 2% ripple... 19.28 

SYNCHRO MOTORS 
Type 1F Special -KS -5949, Ll Western 
Electric. 115/90 VAC -400 Cycles. 
Brand new -Boxed. Pric, Each.. $8.00 

WRITE FOR SELENIUM RECTIFIER CATALOG 
NO. 719 ON COMPANY LETTERHEAD. 

ap49 -GREEN 
-s- camus, - 

71 Warren \St. 
New York 7, N. Y. 

Phone: BEekman 3. 7385 -6 
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PROGRVISI YE 
Alrs 

The best quality -the largest variety 
For Beginner, Technician or Engineer 

FREE GIFT WITH EACH KIT 
PLUS FREE MEMBERSHIP 

in PROGRESSIVE Radio & Television 
Club: Provides FREE Consultation 
Service. 

Absolutely No Knowledge of 
Radio Necessary 

You Need No Additional Parts 
Excellent for Background In Television ... 
Contains everything you need. Instruction book, 

metal chassis, tubes, ndensers, resistors and all 
other necessary r dio parts. The Instruction Book writ- 
en by pe dio instructors and engineers teaches 

to build radios in a professional The cir- 
cuits re designed to provide excellent 

manner. 

Each of the 1S radios you will build operates on 
110 -120 volts AC or DC. The PROGRESSIVE Radio Kit 
is excellent for learning the principles of Receiver, 
Transmitter and Amplifier design. It is used in many 

s Radio 
used by 

Schools 
the Vet rans. Admin strati 

abroad. 
on for veteran 

training. 
FREE: ELECTRICAL AND RADIO TESTER, plus FREE 

Membership in the Progressive Radio Television 
CInh. You will be entitled to FREE e netr t advice and 
consultation 

e 
rv' e with licensed radio technicians. 

ORDER YOUR KIT NOW! 

7rß -10" TELEVISION KITS 
Factory -built and aligned 13 
channel Timer -1S Tube Kit - 
7" Kit 559.50 
Complete set of tubes, including 
Cathode Ray Tubes 541 .58 
Factory -built and aligned 13 

channel Tuner, 10" Kit, less tubes $82.99 
Complete set of tubes, including Cathode Ray 
Tube $55.80 
Cabinet for 7" or 10" 524.50 

FREE: Television Servicing Notes. 

5" OSCILLOSCOPE KIT 
AM -FM TELEVISION -An absolute 
"must" for today's radioman. Input 
Impedance: 1 Meg. and 50 Mmfd. 
Tubes-- 2 -6SJ7, 2 -5Y3, 1 -884, 1 -5BPI. 
FREE: Book on Cathode Ray Oscil- 
loscope $39.95 

VACUUM TUBE 
VOLTMETER KIT 

A professional piece of test equipment 
you need for FM and TV. Attractive steel 
case. FREE: Book on Advanced Serv- 
icing Techniques $23.95 

SIGNAL TRACER KIT 
An invaluable aid in trouble- 
shooting. FREE: Book on Radio 
Test Instruments 821.95 

SWEEP GENERATOR 
KIT 

A necessity for television work. 
5 -Tube circuit. 2MC to 220MC. 
Sweep width 0 to 105íQ Variable 
phasing control . . . 110v 60C 
operation. 
FREE: Television & Fist Servicing 
Notes $22.95 

SIGNAL GENERATOR KIT 
AM & FM alignment and trouble- 
shooting marker for sweep genera- 
tor. 1501w to 34 MC on funda- 
mentals. Over 100 MC on strong 
harmonics. 400 eycle audio. 110V 
6110 Operation. 
FREE: Book on Radio Test In- 
struments $ 18.95 

TOOL KIT 
Consists of Diagonal eatters, com- 
bination long -nose pliers and cut- 
ters, amber - handle screwdriver, 75 
watt soldering iron, and supply of 
solder $5.75 
FREE: 35 Watt, Midget soldering 
iron and supply of hook -up wire. 

OTHER KITS 
7 -Tube FM Receiver, Battery portable receiver, 3 -way 
Portable Receiver, 5 -Tube Bro elcast Band Superbet 
Receiver, 6 -tube 2 -band superhet receiver, multi - 
tester, amplifier, signal wave( pro se. 

FURTHER 
payment pns odeDedt% if full 

INFORMATION amaierr. 
C. O. D. orders accepted in U.S.A. 

PROGRESSIVE ELECTRONICS CO. 

Phone: Evergreen 8 -0054 

Dept. RN -26 497 Union Avenue 
Brooklyn 11, New Yorlr 
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ice technicians and dealers by the 
General Electric Company Tube Divi- 
sion, Schenectady, N. Y. 

The sales aid is patterned along the 
lines of a billfold and has a number 
of stitched pockets for holding busi- 
ness cards, chassis stickers, job cards, 
tube test stickers, outcards and job 
tickets. Each carrying case also con- 
tains a pocket -size price list on re- 
ceiving tubes and a note pad and card 
bearing Ohm's law and resistor and 
condenser codes. 

The Pocket Office is available free 
of charge through G -E and Ken Rad 
tube distributors. 

ELECTRICAL PRODUCTS CATALOGUE 
Designed to take the place of many 

individual pieces of literature apply- 
ing to its various products, the new 
35 -page catalogue, "Electrical Prod- 
ucts for Farm and Home," gives illus- 
trations and complete descriptions of 
all Westinghouse products that can 
be used on farms. 

Functions of the publication are to 
provide farm dealers with a conven- 
ient selling tool. Among the products 
presented are radio and television sets, 
motor controls, motors, wiring de- 
vices, home appliances, etc. 

The booklet, B -4042, is available 
upon request to Westinghouse farm 
dealers, or by writing to Westinghouse 
Electric Corp., 306 Fourth Ave., Box 
1017, Pittsburgh 30, Pa. 

RADIATION COUNTER TUBES 
Amperex Electronic Corporation, 

25 Washington St., Brooklyn 1, N. Y., 
has issued an 8 -page booklet on self - 
quenching radiation counter tubes for 
use in research and in industry. 

Illustrations and tables of specifi- 
cations are shown on the alpha and 
beta counters, alpha, beta, and gam- 
ma, beta -gamma -x -ray, and gamma 
counters. The company also makes 
tubes for experimental and special 
applications. 

DEALER INFORMATION 
A "line" folder put out by the 

Noblitt -Sparks Industries, Inc., Co- 
lumbus, Indiana, shows the wide range 
of decorators' colors available in the 
Arvin radio sets. 

Emphasis is being placed on color 
in the Arvin line because of the tend- 
ency of homemakers to blend their fur- 
nishings into the decorative schemes 
of their various rooms. 

TRACERLAB CATALOGUE A 
A 39 -page catalogue on radioac- 

tivity detectors has been printed by 
Tracerlab, Inc., 55 Oliver Street, 
Boston 10, Mass., giving complete in- 
formation and specifications on its 
counters and detectors, absorbers, pre- 
cipitation apparatus, lead shields, and 
assorted laboratory equipment. 

Each piece of equipment is fully il- 
lustrated and described, and complete 
specification tables are also provided. 
Portions of the book are devoted to 
radiochemical services and informa- 
tion on protective devices. Everything 

TREMENDOUS SCOOP! 
Brand New 

COIN -OPERATED 
RADIOS- (While They 

Last) 
Finest 

coin - 

operated 

'radio 

ever 

manu- 

factured 

Originally sold for $70.00. We pur- 
chased complete stock and offer 
these all new (original carton) radios 
for only 
In lots of 5 or more. $36 
F.O.B. Chicago. 

95 
Each 

Individual price $39.95 ea. F.O.B. Chicago 
Plays one or two hours Double- locked cabinet 

for 25c -your choice & coin mechanism 
6 tube superheterodyne Has slug rejector for 
Operates on 105 -125 your protection 

volts-AC. 50 -60 cycles Needs no servicing 

Internal volume con- Tubes guaranteed for 
Crel 

90 days 
o Mechanism guaranteed 

9" x 7" x 15" for one year All steel cabinet, gray Satisfaction guaran- 
wrinkle finish teed. 

Mail orders filled immediately. Send 25% 
deposit with order. 
ORDER TODAY 

Here is your opportunity to get into a 

really profitable business. 

BRADLEY ASSOCIATES, INC., Dept. RN 
1652 N. Damen Ave., Chicago 47, Illinois 

4 
Listen to your most cherished 

orchestral selection on the 

BROOK All- Triode High 
Quality Audio Amplifier 

Model 12A3 -10 Watts 
(Model 10C3-30 watts also available) 

For REALISM in critical music reproduction. 
Hear this finest of amplifiers at your Brook 
Dealer's now! 

Use of triodes in all stages- together with 
Brook -designed transformera, produces cleanest 
amplification. Distortion minimized to negli- 
gibility. 

Write TODAY Fer FREE Technical Bullatis 
asd Detailed Distortion Analysis 

BROOK ELECTRONICS, Inc. 
Dept.RJ-9 34 DeHart Place 
Elizabeth 2, New Jersey 
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relating to radiochemistry and x -ray 
in the way of research is covered in 
this handbook, entitled Catalogue A. 

CASTING DATA SHEET 
Cooper Alloy Foundry Co., Hillside, 

N. J., is making available on request 
its four -page bulletin recently com- 
piled on corrosion resistance of stain- 
less, monel, and nickel castings. 

Chief Chemist and Metallurgist N. 
S. Mott of the Cooper firm prepared 
the comprehensive sheet to aid mate- 
rials engineers in selecting the best al- 
loy when corrosive agents and condi- 
tions are known. 

TRANSMISSION BELTING DATA 
United States Rubber Company, 

Rockefeller Center, New York 2, New 
York, has recently issued a new cata- 
logue comprising 28 pages on its line 
of transmission belting, from studies 
made by the mechanical goods divi- 
sion. 

Details of design, engineering, and 
performance are given, and the book- 
let also includes tables on belt speeds, 
arc of contact, friction, horsepower 
correction, and information on dura- 
bility and service. 

The company has added hints on the 
proper selection of transmission belt- 
ing and procedures for analyzing belt 
drives. Copies are free of charge. 

THERMOSTAT BULLETIN 
A bulletin containing a schematic 

drawing of operating principles on the 
company's Type C standard and her- 
metically sealed thermostats is offered 
by the Stevens Manufacturing Com- 
pany, Inc., Mansfield, Ohio. 

The bulletin, F -2002, describes uses 
of the Stevens bi -metal strip thermo- 
stats, showing how a high degree of 
temperature stability is provided to fill 
the requirements of communications 
equipment, electronic devices, and 
other types of electrical apparatus. 

SUTTON TOOL CATALOGUE 
A new 25 -page catalogue, liberally 

illustrated with many special tools, 
has been issued by Sutton Tool Com- 
pany of Sturgis,' Michigan, and is 
available free of charge. 

In addition to the Sutton standard 
line of screw machine collets, special 
items such as expanding mandrels, 
spring chucks, milling machine adapt- 
ers, and chuck jaws are illustrated. 

Descriptions and advantages of dia- 
mond- serrated, quick- change, full - 
floating, and standard master collets 
and various types of master feeders 
are given, with illustrations and cross - 
section views. Second half of the cat- 
alogue is devoted to specifications and 
list prices of collets and fingers for 
automatic and hand machines, and 
turret lathes made by several different 
companies. 

COOPER BULLETIN 
"Names of Valve Parts" is the title 

of a new bulletin just published by 
The Cooper Alloy Foundry Co., Hill- 
side, N. J., copies of which are avail- 
able on request. 

October, 1949 

2 NEW BOOKS -Just Published! 

Don't let the oscilloscope "stump" you! Learn to use it 
properly -and watch your efficiency and earnings soar! No 
other instrument is so intensely valuable in AM -FM and 
TV servicing. Here, at last, is a complete, easy-to-under- 
stand book by an expert who gives you the oscilloscope facts 
and how -to- use -it data you've been wanting. 

MODERN OSCILLOSCOPES 
AND THEIR USES 

WHAT IT IS -HOW IT WORKS 
I. Introduction to Os- 5. Details of the Mod - 

cilloscopes ern Cathode Ray 
Tube 

6. The General Pur- 
pose Oscilloscope 

7. Power -Supply Cir- 
cuits 

8. Amplifiers, attenua- 
tors, and Position- 
ing Circuits 

9. Time -Base Circuits 

2. History of the Os- 
cillograph 

3. The Development of 
the Cathode Ray 
Tube 

4. Principles of Cath- 
ode Ray Tube Oper- 
ation 

HOW TO USE IT ON THE JOB 
10. Operation of the 16. Servicing Television 

Oscilloscope Receivers II. Interpretation of 
Basic Patterns 

12- Auxiliary Equip- 
ment 

13. Typical Applica- 
tions in the Elec- 
tronics Industry 

14. Servicing A -M 
Radio Receivers 

15. Servicing F -M 
Radio Receivers 

17. Use of the Radio 
Transmitter 

18. Using the Oscillo- 
scope in Teaching 

19. Additional Indus- 
trial Uses of the 
Oscilloscope 

20. Photographing 
Cathode -Ray Pat- 
terns (a) Glossary 

by JACOB H. RUITER, Jr. 
of Allen B. Du Mont Laboratories, Inc. 

350 pages, 400 illustrations 
Price $6.00 

This big book gets right down to earth in 
explaining the oscilloscope (cathode ray oscil- lograph) and showing exactly how to use it 
on specific AM -FM -TV service jobs. No guess- 
work. No involved mathematics. First the author explains all about the instrument - 
how it is made -when and where to use it- 
how it works. Then he tells exactly how to 
employ it on specific jobs -from locating 
many types of receiver troubles to aligning 
and adjusting the most complicated circuits. Each operation is carefully explained in- 
cluding the making of connections, adjust- 
ment of circuit components, setting the oscil- 
loscope controls, and analyzing oscilloscope patterns. About 400 illustrations, including literally dozens of pattern photos, make things doubly clear. e" 

Besides its radio and TV uses, you learn about many oscilloscope applications in in- dustry and medicine. Send coupon today for your copy of MODERN OSCILLOSCOPES AND THEIR USES. If not more than satisfied, re- turn it after 10 days and we'll gladly refund the purchase price. 

WHAT IT IS -HOW IT WORKS - 
MODERN FACSIMILE SYSTEMS 

and how to service them 
Broadcast a weather map to a plane in flight? Transmit still pictures by wire? 

Radio a blue print to a far -off construc- 
tion crew -a sample of a criminal's handwriting to scattered law enforce- 
ment agencies -a magazine proof to dis- tant editors. . 

Of course, you're familiar with the marvels of facsimile in a general way - but how much do you really know about modern facsimile equipment, how it is 
made, how it works and how to service it? And are you aware of the rapidly growing uses of facsimile in telegraphy, 
publishing, banking, mining, advertis- 
ing, manufacturing, police departments, transportation and dozens of o t h e r 
places? 

FACSIMILE, a new book 
by an expert in this fast- growing field not only cov- 
ers the entire subject, but includes dozens of tips and 
detailed notes on servicing facsimile equipment. In 
clear, easily understood 
terms, you learn about the latest developments, t h e i r present and potential uses, 
how they operate and exact- 
ly what makes them "tick." 
Throughout, FACSIMILE is 
an invaluable book for all radio men who realize that 
it pays to have specialized 
data on all of the latest, fastest -growing d e v e 1 o p- ments at their fingertips. 
Send coupon now! Read it for 
10 full days AT OUR RISK! 
BY THE PUBLISHERS OF 

FACSIMILE 
by CHARLES R. JONES 
Development Engineer, 

Finch Communications, Inc. 
380 pages, 225 illustrations. 

Price $6.00 
1- Facsimile in the past. 2- Modern 

equipment. 3- Facsimile services. 4- 
Facsimile broadcasting. 5- Transmitters 
and transmission facilities. 6-Reception. 7- Synchronization and phasing. 8-Tape 
facsimile. 9- Standards. 10- Facsimile 
makers and complete descriptions of 
leading equipment. 11- Servicing fac- 
simile equipment. 12- Detailed service 
notes. 

10 DAY MONEY -BACK GUARANTEE 
Dept. RN -109, MURRAY HILL BOOKS. Inc. 

232 Madison Ave., New York 16, N. Y. 

Enclosed' findt 
$ plus postage and rI 

book(s) checked: or send C.O.D. for 
outside 

amount 
If books a not satisfactoory, it postman. 

understood I may return them in 10 days and you guarantee to refund my money. 
MODERN OSCILLOSCOPES AND THEIR USES. Price $6.00 ($6.50 outside U.S.A.). 
FACSIMILE, Price $6.00 ($6.50 outside U.S.A.). 

Name 

Address 

City, Zone & State 
I 
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HARVEY 
HI- FIDELITY 

COMBINATION 
FM TRANSLATOR 

General Electric Model XFM -T 

Covers 88 -108 me range, dial 12 inches 
long, power inputs for 110 to 250 volts, 
50/60 cy. Quantity limited. 

Special Price $49.50 

DUOTAPE MAGNETIC RECORDER 

ANYONE CAN ASSEMBLE THIS KIT with 
a screwdriver, pliers and a soldering iron. 
Playing time is one hour, using dual track 
on Scotch tape. Recording speed is 71/2 

inches per second, response is excellent 
from 80 to 9000 cycles, with exceptionally 
low distortion. 

Complete Kit of Parts $44.95 

BROOK HI- QUALITY AMPLIFIER 

Model 12A3, 10 -watt amplifier, remote con- 

trol cabinet with pre- amplifier, channel 

selector, tone and volume controls. Fre- 

quency virtually flat from 20 to 20,000 

cycles, 3 inputs, two equalized for GE, 

Pickering, and similar pickups. $169.50 
NEW LOW PRICE ALTEC 604B 
New 604B Duplex Speaker and N -10008 
Network incorporate many improvements. 
Impedance 16 ohms, power rating 30 watts, 

15" diameter, 111/2" deep. 

New price, incl. network $143 
NOTE: All prices are Net, F,.O.B. N.Y.C. 
and are subject to change without notice. 

Telephone: lUxemburg 2 -1500 

/í% /ní/ 
103 West 43rd St., New York 18, N. Y. 

% ////i/h/9y9'/"7 

7120 

Valve users should find the dia- 
grammatic sketches of gate, globe, 
check, and lever operated valves, to- 
gether with the uniform material and 
parts identification code, worthy of a 
place in their permanent file. 

FIVE RCA BROCHURES 
On written request to the RCA En- 

gineering Products Department, RCA 
Victor Division, ,Camden, New Jersey, 
this company will send its five new 
booklets on the latest equipment de- 
veloped in the microphone, recorder, 
and loudspeaker fields. 

Form 2J -4864 is a 20 -page illustrated 
booklet on broadcast microphones and 
accessories, covering AM, FM, and TV 
equipment, and presenting all features, 
uses, descriptions, and performance 
data on more than 40 items. Form 
2J -4910 introduces the new portable 
and studio tape recorders, while Form 
2J -4784 contains complete information 

on the Type 73B high -fidelity profes- 
sional recorder. A lightweight, remote 
amplifier, Type BN -2A, is described in 
Form 2J -4770, while the recently de- 
veloped Type LC -1A duo -cone monitor- 
ing loudspeaker is illustrated with 
complete specifications in Form 2J- 
4771. 

H -B INSTRUMENT CATALOGUE 15 
A 40 -page publication of the H -B 

Instrument Company, 2633 Trenton 
Avenue, Philadelphia 25, Pa., contains 
a complete cross indexing and new, 
systematic layout, making it easy to 
find instruments suited to one's par- 
ticular needs. 

Besides the specification and gen- 
eral information on psychrometers, 
hygrometers, barometers, thermo -reg- 
ulators and relays, there is a temper- 
ature conversion table, an alphabeti- 
cal index and a thermometer index 
by temperature range. 30 

IMPORTANT COMMUNICATIONS ADVANCE 
CLAIMED BY ARMY SIGNAL CORPS 

RECENTLY the U. S. Army Signal 
Corps predicted that a new discovery 

in the processing of quartz crystals, 
important in the communications in- 
dustry, will bring substantial econo- 
mies to both government and com- 
merce. In addition, its discovery may 
make it. possible to crowd more radio 
and television channels together, one 
into the other. 

Quartz crystals are used in electron- 
ics to stabilize frequencies. Without 
them, radio and television stations 
would have trouble in always trans- 
mitting on their assigned frequencies. 
These crystals deteriorate, however, 
and the new process, discovered by 
scientists of the Frequency Control 
Branch of the Fort Monmouth, N. J., 

Signal Corps Engineering Laboratories, 
virtually eliminates this aging charac- 
teristic. 

The process involves placing finished 
blank crystals on a conveyor belt, simi- 
lar to an automobile assembly line, and 
drawing them through an electrically 
heated oven for periods of from two to 
three hours; they are then subjected 
to exactly controlled cooling for 24 
hours. 

In the past crystals deteriorated in 
large numbers, permitting the signal 
to slide or "drift" away from the de- 
sired frequency as time passes. Sub- 
jected to the Signal Corps' process, 
however, they will hold to the desired 
radio channel indefinitely and will not 
have to be replaced. 30 

Arthur C. Prichard and Dr. David G. McCaa, Signal Corps Engineering Laborato- 
ries physicists, examine crystals processed at Fort Monmouth by the new method. 
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EXTRAi: 

MORE TUBES -LOWER PRICES! 
ALL 

BRAND 
NEW 

STANDARD BRAND 
Iype Price 
11122 $ 4.95 
11123 9.50 
1 B24 4.95 
1825A 4.95 
1826 7.95 
11127 4.95 
11129 .89 
1832 4.95 
1838 49.50 

1 B40 4.95 
1 B59 12.95 
1860 4.95 
1N21 1.00 
1N23 

1.95 
2API 3.95 
2C4. 1.18 
2C21 .98 
2C22 .39 
2C26Á .28 
2C34 .59 

2C43 9.50 
2C44 1.75 
2C46 7.50 
2C51 6.50 
2D21 1.18 
2E22.. 1,50 

2E25A 25 
2E26 3.95 
2E30 2.39 
2J21A 12.95 
2326 8.95 
2J27 14.95 
2J30 19.95 
2331 19.95 
2J32. 24.95 
2333 24.95 
2336 75.00 
2337 24.95 
2J38 24.95 
2349 24.95 
2J B51 4.95 
23546 24.95 
2K23 
2K25 24.95 
2K28 24.95 
3API 4.95 
3B22 4.95 
3B23 4.95 

3ß24W 2.95 

3B28 5.95 
3BP1 3.95 

3C24 4.69 
3C30 1.50 
3C31 4.95 
3CPI 3.00 
3DP1 -A 3.95 
3EP1 3.95 
3E29. 4.95 
3FP7 3.95 
3GP1 4.95 

4-125A 27.50 
4-250A 37.50 
4A1 .98 
4APIO 4.95 
4C35 19.95 
4326 110.00 
SAPI 4.95 
SAP4 4.95 

5BP4 4.95 
5C22 49.50 
5CPI 3.95 
5CPIA. 9.95 
5D2I 29.95 
5FP7 3.95 
5GPI 9.95 
5HP4 9.95 
5323 100.00 
5J29 100.00 
SJP2 11.95 
5LPI 11.95 
5M PI 4.95 
SNPI 1.98 
6AF6G .88 
6C21 24.95 
6F4 5.95 
634 4.95 
7BPl 4.95 

7C23 75.80 
7C24 80.00 
7C25 90.00 
7DP4 17.95 
9C23 250.00 
9CP7 15.00 
9JP1 7.95 
9LP7 15.00 
9NP1 7.95 
10Y 9 
IO SPEC .69 
10BP4 24.50 
10CP4 29.50 
12DP7 14.95 
12DP8 14.95 

12GP7 14.95 
f7rlP7 ne 

11 YPe Price 
12 K P4.. 349.50 
12LP4 49.50 
15E. 1.50 
1SR .98 
23D4 .49 
24G .98 

45SPEC 4.49 
53A 24.05 
75TL 3.95 
100TH..., 12.95 
100TS 3 00 
101F 4.95 
II4A. .69 
114B. 1.25 
120 5.95 
121A 2.65 
203A 16.95 
205B 4.50 
205F 4.50 
211 .98 
215A. 3.00 
218 49.50 
221A 2.95 
2311) 1.49 
249C 3.49 
25011 7.95 
250TH 19.50 
252A 4.95 

262A/B 3.50 
274B 1.25 
275A 7.95 
282A/B 9.95 
283A 10.95 
286A 10.95 
290A 4.95 
291A 4.95 
294A 4.95 
300A 3.95 
301 A 6.95 
304B 5.95 
304TH 6.95 
304TL 1.49 
307A 4.95 
310A 7.95 
315A 6.95 
316A .69 
327A 4.95 
338A 4.93 

350A/B 2.95 
354C/D 19.95 
357B 49.50 
368AS 4.93 
37IA/B .89 

393A 7.95 
394A 7.50 
399A. 2.50 
400A 3.25 
401A 1.95 
403A/B 1.75 
417A 24.95 
434 795 
446Á/B 1.95 
450TH 24.95 
450TL 45.00 
464A 9.50 
527 12.95 
531 24.50 
532A. 4.95 

700B/D 49.50 
701A 4.95 
703A 4.95 
705A 2.95 
706AY 49.50 
706CY 18.95 
706GY 49.50 
707A/B 24.95 
708A 7.95 
710A 2.95 
713A ... 1.65 
7I4AY 6.95 
715A/B 9.95 
715C 24.95 
717A .99 
720DY B 3. 721A 4 35 
723AB 7.95 
724A/B 4.95 
725A 9.95 
726A/B/C. 23.50 
728GY. 24.95 
730A 24.95 
750TL 49.50 
800 2.25 
80IA .98 
802 4.25 
803 8.95 
804 12.95 
805 5.95 
807 1.25 
808 1.89 
809 2.93 
810 7.95 
811 2.45 
812 2.95 
812H 6.90 
813 8.95 
814 3.95 
815 2.95 

1.1^ 816 

826 $ 
Price 

69 
829A/B 7.95 
829B/3E29 4.95 

839B 5.25 
832/A.. 4.95 
833 

5.95 
836 1.15 
837 2.50 
838 3.95 

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 

117.95 
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 
93IA 4.95 
934GT 1.50 
949A 69.50 
950 .98 
954 .75 
955 
956 .75 
957 
958A .75 
959 2.95 
966A .99 
972A 2.95 

991 
14.95 

91 
1613 .75 
1614 1.75 
1616 1.39 
1619 .75 
1620 4.95 
1621 .98 
1622 1.75 
1624 1.75 
1625 .49 
1626 .49 
1628 4.95 
1629 .69 
1631 1.50 
1633 .89 
1634 .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 
2051 1.98 
5514 4.95 
5516 5.95 
5562 10.00 
7193 .39 
8005 4.95 
8011 2.95 
8012A 4.95 
8013A 2.95 
80I4A. 24.95 
8016. 1.49 
8020 3.95 
8025A 7.95 
8026 12.95 
BR 2.50 
BH 4.95 
CIA 4.95 
ClB 4.95 
C5B 12.95 
C6A 9.95 
C6J 12.95 
CK1005 .35 
CK1006 .69 
CK1090 4.95 
EF50 .79 
EL1C 4.95 
EL3C 4.95 
F123A 12.95 
F128A 79.50 
F660 150.00 

FG27A 9.95 

FG33 8.95 
FC81A 6.95 

Type Price 
FG95 5 9.95 
F6105 

G172A 32.50 
FG235 59.50 
FG238B 160.00 
GL146 11.00 
GL473 65.00 
GL502A 1.98 
GLS30 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 
HVI8 12.95 
HY6I5 1.25 
HYE1148.,, .48 
KU23. 15.00 
KU610 9.95 
ML101 150.00 
MX408U .49 
PJ23. 1.35 
R100 3.75 
R200 7.95 
R1130 12.95 
RK2OA 7.50 
REL36. .98 
RK22 4.95 
RK23. 4.95 
RK31. 2.50 
RK33. .98 
RK34. .59 
RK39 1.75 

ÁK52 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 
T2I 1.75 
T55. 3.95 
T200 10.95 
TZ20 1.50 
TZ40 2.95 
UH50. 5.95 
UX200 
V7OD 6.95 
VR75 .98 
VR78. .75 
VR90 .75 
VR91 1.49 
VR105. .98 
VR150 .75 
VT127A 3.00 
VU111 1.19 
WL460 14.95 
WL468. 14.95 
WL532A 4.95 
WL562 150.00 
WL616 105.00 
2225 1.95 
ZB120 6.95 
2B3200 150.00 
ZP477/12DP8 14.95 

0A2. 1.69 
0A3/VR75. . .98 
0A4G 1.06 

8113/V R90. . . 2.75 
0C3/VR105 .98 
0113/ V R 150 . .75 
0Y4 .88 
024 .88 
OZ4G. .88 

ÌÁ3 .72 
IA4 1.28 
IA4P 1.56 
IA5GT .72 

IÁ7GT 1.80 
IB3GT 1.49 
164. 1.56 
1B5i25S 1.28 
1B7GT 1.06 
1CSGT .88 
106 1.28 

1D5GP 1.55 

1D8GT 1.56 
IE5GT 1.38 
IE7G 1.56 
1F4. 1.06 
1F5G 1.06 

IF7G 1.56 
IG4GT 1.06 
1G6GT 1.06 

1H5 GT .66 
1H6G. 1.28 

1 6GT 1.28 
1L4. .80 
ILA4 1.06 
1LA6 1.06 
11.84 1.06 
II c5 1.06 

Type Price TIM $1.06 
ILDS 1.06 
1LE3. 1.06 
ILG5 1.06 

lGÑS 1.86 
INSGT .80 

1.06 
105GT 1.06 
Ilt4 1.06 
IRS .80 
154 .96 
1S5. .72 
1T4. .80 

lÚ4GT 1.86 
lU5 .72 
IV .88 
2A3 
2A4G 1.28 
2A5 .88 
2A6.. 1.06 
2A7 1.06 
2B7 88 
2V3G 1.98 
2X2A 1.25 
3A4 .39 
3A5 1.49 
3A8GT 1.98 
3B7 .36 
3D6 .36 

34 1. 3Q4 88 
305GT .96 
3S4 .80 
3V4 .80 
5AZ4 .50 
5R4GY 1.15 
5T4 1.28 

5V4G .96 
5W4 1.06 
5W4GT .66 
5X4G. .72 
5Y3GT .42 
SY4G. .60 
5Z3. .72 
524. 1.06 
6A3 1.28 
6A6 1.06 
6A7 .80 

6Á8GT .80 
6AB5/6N5... .88 
6AB7/1853. . 1.06 
6ACSCT 1.16 
6AC7/1852. . 1.16 
6AD6 .85 
6AD7G 1.25 
6AF6 1.28 
6AG5 1.06 
6AG7 1.28 
6AH6 1.56 
6AJ5 .99 
6A K5 1.56 
6AK6 .96 
6AL5 .80 
6AL7GT 1.06 
6A05 .80 
6AQ6 .72 
6AQ7GT .88 
6AR5 .66 
6AS7G 4.95 
6AT6 .60 
6AU6 .80 
6AV6 .60 
6B4G 1.28 
6B5 1.56 
6B6G. .88 
6B7.. 1.28 
688 1.28 
6B8G 1.28 
6BA6 .80 
68E6 .72 
6BG6G 1.92 
6BH6 .80 
6BJ6... .80 
6C4 .39 
6C5 .66 
6C5GT .66 
6C6 .80 
6C7 1.28 
6C8G.. 1.28 
6D6 .66 
6D8G 1.28 
6E5 .85 
6E6 1.06 

6F55 GT .66 
6F6 .80 
6F6GT .66 
6F7 1.06 
6F8G 1.28 
6G6G 1.06 

6H6 GT .60 

6J5GT .54 
636 1.16 
637 .80 
6J7GT. .80 

6K GT 1.96 
6K6GT .60 
6K7 .66 

.66 

6K8GT .96 
6L5G 1.06 

Type Price 
6L6 

GA S I 16 
6L6G 1.1 
6L 

6L7G 1.16 
6N6G 1.56 

6Ñ7 GT .96 

T Q6G 1.06 

6Q7GT .72 
6R7 1.06 
6R7GT 1.06 
6S7 1.28 
6S7G 1.28 
6S8GT 1.06 

6SÁ7GT .66 
6SB7Y. .88 

6SD7GT .49 

6SFSGT 
66 

6SF7 
6SG7 
6SH7 
6SJ7 
6SJ7GT 
SK7........, .66 

6SL7GT .96 
6SN7GT .88 

60 
6S07GT .60 

6SR7GT .72 

6ST 7 .88 
6S V7 .88 
6T7G 1.24 

6Ú6GT 
.72 

6U7G. .72 
6V6 

1.80 
6W7G .88 

6X5GT .68 
6Y6G 96 
6Y7G .88 
6Z7G 1.28 
6ZY5G 

.7] 
7A5/XXL. 

. .72 
7A6 .72 
7A7 
7A8 .72 
7AD7 1.06 
7AF7 .72 
7AG7. .88 
7AH7 .88 

7115 .72 

767 .72 
7B8 .72 

7C5/1203A 
.39 

7C6 .72 
7C7 .72 
7E5/1201 1.66 
7E6 .72 
7E7. .88 
7F7 .88 
7F8. 1.06 
7G7/1232. .. . 1.06 
7H7 .80 
717 1.06 
7K7 1.06 
7L7. .88 
7N7 .88 
707 .72 
7117 .88 
7S7 1.06 
7V7. 1.06 
7W7. 1.06 
7X7/XXFM 1.06 
7Y4 .72 
7Z4 .72 
10 .69 
12A .60 
I2A6 .39 

12ASGT 1. 
12AH7GT..., .88 
12ALS .80 

12ÁT7 1.16 
12AU6 .80 
12AU7 .96 
12BA6 .72 
12BE6 .72 

12FSGT .72 
12H6 .39 
12J5GT .39 
12J7G .80 

12K GT .66 
I2K .88 
12K8GT .96 
12p7GT .72 
12SA7 .66 

.66 I2SA7GT... 
.72 

12SF5 .80 
12SFSGT. . . .80 

72 
.80 

.39 
66 
66 

2SF7 3r8ó 
12SF7GT. . . .80 
12SG7 .72 
12SH7 .39 
12SJ7 .66 
12SJ7GT.... .66 
12SK7 .66 
12SK7GT. . . .66 
I2SL7GT. . . .88 
12SN7GT. . . .80 
12507 .60 
12SQ7GT. . . .60 
128117 .39 
12SR7GT,,., .39 
12X3 .98 

.88 
14A7/12Z3. 12B7.., .88 
14AF7/XXD. .88 
14B6 .88 
14B8 .88 
14C5 .88 
14C7 
14E6 

.88 

.72 
14E7 .88 
14F7 .88 
14F8 1.06 
14H7 .88 
14J7 1.06 

1407 1.88 
14R7 .88 
1457 1.06 
14W7 1.06 
14X7 1.06 
14X4 .88 

i9T8 1.56 
22 1.28 
24A .88 
25A6 1.06 
25A6G 1.06 
25ACSGT.. . 1.16 
25L6GT .66 
25Y5 1.16 

. .60 
25Z65Z5GT .60 
26 .72 
27 .60 
28D7 .39 
30 .39 
31 .39 

32L7GT 1.28 
33 .39 

35/51 .80 

3535L665 .80 

GT .66 

354 
.46 

35Z4GT .60 
35Z5GT .50 
36 .39 

39 
38 .39 
39/44 .39 
41 .66 
42 .66 
43 .66 
45 .66 

I 

45Z5GT .72 
46 1.06 
47 .96 
49 .88 
50 .56 

.88 
5065 I 

50L6CT .66 
SOY6GT .72 
53 1.06 
56 .72 
57 .80 
58 .80 
59 1.06 
70L7GT. 1.56 
7lA .80 I 

75 .66 
76. .66 
77 .66 
78 .66 I 

79 .88 
80 .46 
81 1.56 
82 1.06 
83 1.06 

84/67A 1.72 I 
89 .72 
89Y .39 I 
117L7GT... . 1.56 
117M7GT 1.56 
1 I7N7GT. . . 1.56 
117P7GT... . 1.56 
117Z3 .60 
117Z4GT 1.16 
117Z6GT .96 1 

FM-1000 1.28 
UX120. 1.38 
UX200. 1.28 
9001 .89 
9002 .39 
9003 .69 
9004 .49 
9005 .98 
9006 .49 

MINIMUM ORDER S5 
QUANTITY PRICES ON REQUEST 

All tube types in stock now -subject to prior 
sole. Prices subject to change without notice. 
20 °° DEPOSIT WITH ORDERS. UNLESS RATED. 

All Prices F.O.B. N.Y.C. 

llrlub/r. 19 19 

t / 
n:: 

; :: °': ° 
4:: :Sara aáío pply or 

Phone 
Dlgby 9- 
1 132.3 -4 
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ROI pIE HY 

With a Workshop TV antenna 
system you have an array spe- 
cifically designed for each 
channel in your area, perma- 
nently oriented for maximum 
signal strength. 

- Channels are selected instantaneously. 
-High gain response on each channel. - No mechanical breakdown. 

1- itEMEtABER your pictures are only as good as your antenna system. 

Send for the new Workshop TV Catalog (No. 49) 

TN! WORKSHOP. ASSOCIATES, .Inc. 
Specialists in High-Frequency Antennas 

62 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASSACHUSETTS 

AGAIN! PEERLESS DEMONSTRATES SUPERIORITY. 

OF ITS TRANSFORMERS BY SQUARE WAVE TEST 

AT WCEMA SHOW AND WEST COAST I. R. E. 

CONVENTION IN SAN FRANCISCO 
Photos show square wave 
response with 11,000 cycle 

fundamental frequency 
Square waves provide the most 
rigorous test of an audio system 
and give indisputable evidence 
on transformer performance. 
These square wave tests were 
made under conditions simulat- 
ing actual transformer opera- 
tion, that is, square waves were 
fed from a balanced generator 
through resistors equivalent to 
the plate load of the tubes. A 
non -inductive resistance load 
was used on the secondary. All 
transformers were demonstrated 
under identical conditions. No 
compensation of any kind was 
used. A switching mechanism 
was arranged to give an A -B 
comparison between any of the 
transformers. All competitive 
transformers (as well as the 
Peerless transformer used) were 
selected from jobber stock items 
of leading transformer manu- 
facturers. Only the highest 
priced "high quality" trans- 
former of each manufacturer 
was chosen. Equally decisive 
comparative results were ob- 
tained at all other frequencies 
from 20,000 down to 20 cycles. TRANSFORMER E 

Let Peerless figure on all of-YOUR 
transformer requirements. 

PEERLESS 
E L E C T R I C A L 
P R O D U C T S 
D I V I S I O N 

1161 N. Vine Street, Hollywood 38, Cal. 
161 Sixth Avenue, New York 13, N. Y 

FRAZAR & HANSEN LTD. 
301 Clay Street, San Francisco 11, CaL 

Exclusive Export Agent 
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Station WCCP 

Savannah, Ga. 

"The greatest 
advance in 

record-playing .r 

0 VARIABLE 
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CARTRIDGE 

E PAG 27 

Servicing Intermittents 
(Continued from page 68) 

change in grid bias, or a good mica 
condenser can be shunted across the 
suspected one. Intermittently noisy 
mica condensers can also be located 
with an audio signal tracer. 

In newer sets, bad connections are 
common, but the trouble may be de- 
layed for a few years. Visual inspec- 
tion, aided by pushing each connection 
with an insulated prod, is usually suffi- 
cient. The different types of trouble 
brought about by bad connections are 
so numeous it is safe to say that any- 
thing can happen. Disturbance in the 
oscillator section may be caused by 
insulation being left on the coil wire 
where it was soldered to the lugs. A 
defect of this type may be uncovered 
by isolating the oscillator stage with 
the v.t.v.m. and checking the coil re- 
sistance with an ohmmeter. A buzz in 
the receiver at high volume may mean 
the wire from the ground terminal to 
chassis is just touching the terminal 
connection; with higher volume, the 
chassis will vibrate enough to break 
the connection. 

A set that "just dies out once in a 
while" may have a socket with too 
large a clearance on one filament con- 
tact. Pinching the contact to make 
the opening smaller is the only ad- 
justment necessary. 

Older sets may have screw or nut 
and bolt connections loose whether 
from age or banging around, causing 
intermittent trouble. Using the signal 
tracer or v.t.v.m. to isolate the stage, 
tighten those screws or nuts to which 
connections go from the stage. 

With all of these tests and step -by- 
step detection methods, it is entirely 
possible that a service technician may 
be baffled occasionally by the problem 
of " intermittents." However, these 
freakish problems do recur, often 
many times over, and the technician 
with practical experience to back up 
his knowledge will, in most cases, be 
able to isolate the various troubles 
as they come up, without too much 
difficulty or waste of time. 30L 

RMA FALL MEETING 
PROGRAM 

IT has been announced that program 
arrangements for the Radio Fall 

Meeting of members of the RMA En- 
gineering Department and the Insti- 
tute of Radio Engineers, scheduled for 
October 31 and November 1 and 2, at the 
Hotel Syracuse in Syracuse, N. Y., are 
virtually complete. 

There will be two sessions devoted to 
television, a session sponsored by the 
IRE Professional Group on Audio Tec li- 
niques, a session emphasizing quality 
control, the usual Fall Meeting Dinner 
with a popular radio man as speaker, 
and the other features which have 
made previous meetings so popular. 
Many speakers well known to radio en- 
gineers have been scheduled for the 
technical program, and their subjects 
will cover a wealth of engineering in- 
formation. 30 
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R&M's (az-MONTHLY) 

Bargain BuIIetn 
gives you lowest prices on 

Parts 

WRITE 

FOR 

FREE 

COPIES 

NOW! 
CHOICE ELECTRONIC EQUIPMENT 

You will find the most desirable 

electronic equipment, both Stand- 

ard and Surplus, listed in our bi- 

monthly bulletins. 

GUARANTEED PRICE PROTECTION 

The prices listed are the lowest 

BUT if there is a further price re- 

duction by the manufacturer .. . 

this savings is passed on to you 

when you buy from R & M 

Radio Co. 

MONEY BACK GUARANTEE 

Every item is guaranteed by us. 

If you are not satisfied return it 
immediately and your money will 

be refunded. 

PROMPT SHIPMENTS 

Everything advertised by R & M 

Radio Co. is in stock. Our ship- 

ping department gets things out 
in a hurry. 

TERMS 

F.O.B. Arlington, Va. Under $10- 
cash with order. Over $10-25% 
deposit; balance C.O.D. 

October, 1949 

Radie 

TYPICAL VALUES in the current bulletin! 

WRITE FOR OUR COMPLETE 

TUBE LIST 

EXAMPLES OF SAVINGS 
12A -6 12c 1625 16c 
12SR -7 22c 1626 16c 
12K -8 39c 1629 12c 
12SK -7 39c 12J5GT. 21c 

12SF -7 22c OD3 /VR- 150 - -23c 

TV Picture Tubes 
Not just prorated but GUARANTEED ONE 
YEAR . top quality performance (misuse 

or mishandling excepted.) 

10FP -4 26.80 16AP -4 55.88 

I2KP -4 36.45 

IOBP -4 24.75 I2LP -4 34.40 

FIRST RUN TUBES - NO REJECTS 

HEADPHONES 
HS -33 with cord and plug 

Used, Good Condition 
Only one toa customer 

19c 
EACH 

None 
to 
Dealers 

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 
coast --190 -550 KC ( Lazy Q Fiver). 

FOR PERFECT SINGLE SIGNAL RECEPTION 

Says JAN. QST 1p. 40, Tech Topics) : 

453A) will perk up that old broadband superhet 
of yours and make it cut through the QRM 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 

to 

R 8 M RADIO COMPANY 
2701 WILSON BLVD. DEPT. RNIO ARLINGTON, VIRGINIA 
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To be sure your 
calculations are 

RIGHT, use 

1. Fischer's 

RADIO & 
TELEVISION 

MATHEMATICS 
Save time and trouble. In this new book you 
can quickly find the solution of any mathemat- 
ical calculation required in radio or television 
work, as, for instance, the factors in distortion, 
television focus control, antennas, etc. When- 
ever you are "stuck" on a problem, look in 
this book. Its complete index shows you imme- 
diately where to turn for the answer you want. 

Over 400 sample problems, completely worked 
out. All the calculations commonly required in 
the design, operation or servicing of radio, tel- 
evision and modern industrial electronics are 
included, arranged under electronic headings 
where they can be easily found. All formulas, 
mathematical tables, and a math review are in- 
cluded. A highly useful handbook for anyone 
working in radio or television and for all those 
preparing for FCC license exams. $6.00 

Have you got these useful books? 

2. Introduction to Practical Radio 
By Tucker. Says one of the thousands of radio 

men using it: "I have this book and it is money 
well spent." It explains all radio essentials in 
the clearest, most practical terms, with hun- 
dreds of problems showing specifically how 
theory is used in the construction and servicing 
of radio equipment. $3.00 

3. Principles of Radio for Operators 
By Atherton. Using wartime training meth- 

ods this book teaches radio essentials through 
hundreds of illustrations and graphic demon- 
strations, with very simple explanatory text. 

$4.00 

4. Introduction to Electronics 
By Hudson. Will help you understand the 

principles and key equipment of television and 
other modern electronic developments. $3.30 

5. Public Relations for Retailers 
By Mahoney & Hession. The first complete 

practical guide to modern business techniques 
-that the retailer can profitably use to gain pub- 
lic approval and increase his trade, with exam- 
ples of successful public relations practices in 
over 200 stores throughout the country. $4.50 

SEE THEM FREE e » 
The Macmillan Co., 60 Fifth Ave., New York 11 

Please send me a copy of each of the books 
checked by number below. I agree to remit in 
full or to return the books within ten days 
without further obligation. 

1. 2. 3. 4. 5. 

Signed 

Address 

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. 

INNER of the MARS Sta- 
tion of the Month award for 

' October is Colonel E. S. Van 
Deusen, W3ECP- A3ECP, of Washing- 
ton, D. C., according to Captain E. L. 
Nielsen, Chief, MARS -Army. 

The Colonel's interest in radio dates 
back to the year 1908 and his boyhood 
at Fort Plains, New York. Articles 
appearing in "Modern Electrics" mag- 
azine fired the enthusiasm of the 
youthful Van Deusen. He acquired a 
Ford spark coil and a work bench 
and was started on his hobby. Two 
years later he had a two -inch spark 
coil, but it was not until 1911. that he 
made his first contact -one -third of a 
mile across town. 

The "typical" ham shack at his 
Chevy Chase home today is a far cry 
from the boyhood workshop where the 
retired colonel, Quartermaster Corps, 
U. S. Army, first embraced amateur 
radio. 

W3ECP receivers are store -bought 
jobs -a DB 22A, a HQ129X, and a 
SX16. But the xmtrs are Van Deusen 

variations. A homegrown 10 -meter rig 
sits atop the final stage which is a 
pair of push -pull 809's with up to 250 
watts input. The modulator deck is a 
pair of 6L6's with 50 watts input. The 
power supply is a 600 -750 volt supply. 
There is a dual bias supply, and 750- 
1000 volts for the final. 

There is a BC 221 frequency 
meter, a BC 453 "Q5er" with power 
supply and speaker, a single speaker, 
and a v.f.o. exciter. 

The exciter consists of a 6SK7, a 
6AG7 "Class A" amplifier, a 6F6 
(plate tuned), a 6V6 (used as doubler 
or as xtal oscillator), and an 807 final 
driven by either the 6F6 or 6V6 and 
link -coupled to drive the 809's. 

Antennas are a 132 foot, a 66 foot, 
and a 33 foot, all flat -top, end -fed, 
thirty -five feet in the air, and an in- 
door one -half wave 161/2 feet for the 
10 -meter rig. 

Colonel Van Deusen is a member of 
MARS and the American Radio Relay 
League. 

He is a route manager for the 

Colonel "Van" enjoys a QSO at his home station in Washington, D. C. 
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Maryland -Delaware district, ARRL, 
former editor of the Washington Ra- 
dio Club's "DC Notes," member of the 
BPL, Rag Chewers, ORS; TLAP, Traf- 
fic Outlet Net, and AEC. 

Tracing the operating history of 
W3ECP - the Van Deusen family 
moved to Syracuse, New York, where 
the Colonel received his formal school- 
ing. World War I came along, and 
the amateur radio hobby was put 
aside in favor of an all- expense trip 
to Europe as a part of Uncle Sugar's 
American Expeditionary Force. 

After the hostilities were over, the 
young soldier found himself in Ko- 
blenz, Germany, stationed in the same 
compound with an Armed Forces Sig- 
nal Unit. Needless to say, the radio 
bug bit again; by the time Van Deu- 
sen returned to the States in 1922, he 
was adept at building receivers, a fact 
which many of his friends soon found 
out. 

"Then," the Colonel says, "I got 
married and started to raise a family. 
That was the end of most of my work- 
shop time. However, I kept my hand 
in with traffic nets and the old Army 
Amateur Radio System." 

In 1933 the Colonel was licensed as 
W3ECP at Camp Holabird, Mary- 
land. He has operated from Camp 
Holabird, Yeadon, Pennsylvania, and 
Washington, D. C., ever since. 

W3ECP is known to message han- 
dlers everywhere as a c.w. man. How- 
ever, he points to his station logs as 
proof of the fact that no one enjoys a 
good phone contact more than Colonel 
( "Van ") Van Deusen. 

Audio Service Techniques 
(Continued from page 73) 

first audio amplifier grid so that oscil- 
lation results. This oscillation may be 
above audibility so it can't be heard. 
It can be of sufficient amplitude to 
overload the entire audio system so 
that the audio signal does not have a 
chance, to start with, and will be 
badly distorted even at low levels. If 
an output transformer is replaced 
it must be phased right in a circuit 
containing negative feedback, or oscil- 
lation will surely result. This oscil- 
lation in many cases, will be above 
audibility. 

The receiver may be overloaded by 
an inadequate low pass filter in the 
detector output circuit. The r.f. signal 
voltage appearing across the detector 
output should be bypassed to ground. 
If this condenser is open or too small, 
the first audio amplifier may have too 
high a voltage applied to its grid. 

As we have seen, aside from the 
every -day servicing and testing uses, 
these instruments are invaluable 
when new circuits are being devel- 
oped, and you, as a regular user, 
knowing your scope, oscillator, and 
voltmeter inside out, will find these 
instruments a considerable help in 
analyzing your circuits. 

October, 1949 

Your BEST BUY is 

TV TEST EQUIPMENT by 
Originally designed by McMurdo Silver ... developed 
and constantly being improved by McMurdo Silver's staff of engineers. 
Manufactured of the highest quality, tested components by the trained 
electronic technicians in McMurdo Silver's modern factory. Compact! 
Low- priced! You can't beat the value that is built into every McMurdo 
Silver Laboratory Caliber Test Instrument! 

Model 900 -A "Vomax" 
The new " VOMAX" makes TV, FM, and AM measurements ac 
curately, at highest meter resistance. Giant meter, non -breakable 
glass; 45 ranges, new single probe for a.c., d.c., a.f., r.f., volts, 
ohms, db. and current measurements. "VOMAX" measures TV 
power supply potentials up to 30 Kilovolts when used with the 
High Voltage Adaptor Probe. A world- beater at only 568.50 net. 

Model 918 Multiplier Probe 
Built for long life and hard usage, each probe 
has been thoroughly tested: assuring safety of Y 
operation on voltages up to 30,000 volts d.c. 
Plug -in tips make it readily attached to your 
VOMAX VTVM, Model 900 or 900A, on which 
direct meter readings can now be made front 
1/10 volt to 30,000 volts d.c. Only 59.95 net. 

Model 915 Tubeless 

Grid Dip Adapter 
Checks oscillators, an- 
tenna systems, trans 
mitters, trap circuits, 
without mechanical 
coupling. Determines 
value of all coils and condensers. Requires no 
power supply or tubes; connects to any signal 
generator. Three calibrated plug -in coils cover 
100 kc. to 300 mc. Equipped with phone jack for 
easy identification of oscillator frequencies. 
Model 915 is only 534.95 net, including coils. 

Model 905 -A 

"SPARX" 
Combining signal - 
tracer and uni- 
versal test speak - 
er,905-A is amaz- 
ingly sensitive yet free of usual tracer hum. 
Vacuum -tube prod with r.f. a.f. switching; high - 
gain high -fidelity amplifier, 6" PM speaker; 
18 wart output transformer gives wide choice 
of impedances. Two essential instruments in one, 
905 -A is a value for exceeding $44.50 net 

®ms INt ER 2. DV S09.10 M09,60 53.844.8die ts4 so SEND COU 

Model 906 

FM -AM 

Signal Generator 
Choice of the big 
engineering labora- 
tories plus thousands 
of service technicians, 
906 stands out as maximum value. 90 kc thru 
210 mc. in 8 ranges, 1% accuracy; less than V2 

microvolt, including strays to over 1 volt v.t.v.m.- 
metered output; multiple shielding; adjustable 0 
to 100% amplitude modulation, adjustable 0 to 
1000 kc. FM sweep. Price only $116.50 net. 

. ' . MMOM&&&é 

Model 911 

TV FM Sweep 

Generator 
Here is an all -in- 
one TV service 
center. Continu- 
ous range of 2 
thru 226 mc. Output from 0 1/2 volt. 1 and 
5 mc. precision crystal markers insure pin -point 
setting of TV i.f. band width, and trap circuits. 
Phased 60 cycle sine and 120 cycle saw -tooth 
voltages for direct scope control. Sweep from 
0 -10 mc. An outstanding buy at only $78.50 net. 

PON TODAY mmftg .3 a. maeesen Aka cxnuw 

McMURDO SILVER CO., Inc. Date 1949 
1240 Main Street Hartford 3, Conn. 

Please send me - and bill through my jobber - the instruments I have checked below: 

900 -A " VOMAX" @ $68.50 

918 Multiplier Probe @ $9.95 

915 Tubeless Grid Dip Adapter @ $34.95 

MY JOBBER IS: 

Name 

City 

Address 

906 FM -AM Signal Generator @ $116.50 
905 -A "SPARX" @ $44.50 

911 TV /FM Sweep Generator @ $78.50 
Send Free catalog of 
Laboratory Caliber Test Instruments 

Name 

City 

Address 

7/2 4 sdpar 9-?ze 
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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 at 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. It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is 8" high x 5" wide x 14e long, 
attractively finished in "hammered "opalescent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
6SJ7- 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 

CRYSTALS 

UP TO 77% OFF 
Your choice of: 

ASIATIC L72 Hi Output 
SHURE P30 Lever Type 

All Less Needle 
BUY AN ASSORTMENT 

$, 49 
EACH 

NO LIMIT 

5" 450 ohm 
DYNAMICS 

Perfect- clean- 
Where else but 

at RSE? 

Limit of 5 to 
customer 

990 
EACH 

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 

K1 H1 SUPPLY & 
ENGINEERING CO., Inc. 
89 SELDEN AVE. DETROIT 1, MICH. 
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The TV Freeze 
(Continued from page 38) 

hills, buildings, water towers, etc., in 
the path of the signals will block the 
passage of the signals more effec- 
tively. Engineers say that the shad- 
ows cast by these obstructions will 
be blacker. This is merely a reference 
to the effect obstructions have on 
light -the bigger the object the more 
completely it acts to block out the 
passage of light. 

This blocking effect is accentuated 
from the largest to the smallest ob- 
ject -from high hills and large build- 
ings to trees and even high shrubbery. 
Each of these objects absorbs some or 
all of the passing u.h.f. television sig- 
nal, leaving less for the television set 
to receive. At the ultra -high frequen- 
cies -more than at the present fre- 
quencies- placement of the antenna 
as high as possible to obtain an unob- 
structed signal path to the transmit - 
ter-is important. 

Working against the height require- 
ment is the fact that, as the frequency 
increases, the attenuation introduced 
by the transmission line increases, 
too. A typical example is the RG -59/U 
coaxial cable, so widely used by tele- 
vision installation men on ,Channels 
2 to 13. At 100 mc., the attenuation 
of this line, per hundred feet, is 
3.75 db. At 400 mc., this attenuation 
increases to 8.3 db. and at 900 mc., it 
becomes 13 db. In terms of voltages, 
an 8.3 db. attenuation means that the 
signal reaching the receiver is reduced 
2.6 times, or roughly less than one - 
half of the voltage received by the 
antenna reaches the set. At 900 mc., 
a 13 db. attenuation reduces the volt- 
age 4.5 times, or less than 25 per -cent 
of the antenna voltage reaches the 
receiver. The inference from all this 
is quite clear -keep the length of the 
feed -in line as short as possible - 
which limits, in turn, the height of the 
antenna. 

U.h.f. signals not only suffer great- 
er attenuation in traveling between 
the transmitter and the receiver, but 
even the receiving dipole abstracts 
less voltage from the traveling wave. 
The voltage which is developed across 

Fig. 10. Dipole and reflector for 6 mc. 
channel (504 -510 mc.). Twelve -inch ruler 
indicates the relative size of the array. 

with 
ADVANCE 
RELAYS 
Engineers and Designers 
who insist on dependable 
components have adapted 
ADVANCE RELAYS into their 
control circuits. They are 
specifying ADVANCE 
products, and are sub- 
mitting their relay prob- 
lems to us. Our expanded 
engineering and plant 
facilities, plus the recog- 
nized dependability of 
ADVANCE RELAYS, make it 
possible for us to offer 
the most complete line of 
relays for light, interme- 
diate and heavy duty 
applications. Proved and 
Improved relay perform- 
ance through ENGINEERED 
adaptability. 

Follow the Engineers 
. to ADVANCE 

ADVANCE ELECTRIC & RELAY CO. 
1260 WEST SECOND STREET t LOS ANGELES 26. CALIFORNIA Y 

youtea« ezeeeú<emet 

BARGAIN 

BULLETINS 

gaee 1e eaduuy t 24ttetl f Ap. 
AMAZING 
SOUND POWERED 

K/GLI2L2- 
Complete 2 -way intercommunication system 

NO BATTERIES! NO LINE CURRENT! 
It's real . . . It works! . Excellent quality - 
good volume. Works up to a mile or more with sim- 
ple twisted pair of wires (25 feet of wire included). 
Ideal for TV antenna orientation. Practical for gen- 
eral intercom requirements. Great entertainment 
value. Convenient and foolproof. Beautifully pack- 
aged. 
Cat. No. N906. Your Law Cost. 

Postpaid $2.95 

RADTONIC COM ANY 
Tribune Theater Entrance 

170x Nassau Street :: New York 7, N. Y. 
WOrth 2 -0421 :: Open daily 9 to 6 -- Saturday 9 -5 
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Fig. 11. A specially constructed array 
designed for a unidirectional response. 

a transmission line matched to a half - 
wave dipole is given by 

1 50E Z. 
Af 

R.- 
where V = voltage on the transmis- 

sion line, in millivolts 
E= field intensity in milli- 

volts per meter 
f = frequency (in mc.) of the 

received signal 
Z,=- characteristic impedance 

of the transmission line 
R, = radiation resistance of 

the half -wave dipole. 
From this equation, the voltage V 

on the transmission line is inversely 
proportional to f. Thus, as f increases, 
V decreases. The only way to over- 
come this decrease in voltage induced 
in the antenna is by using more elab- 
orate arrays or by increasing the ra- 
diated power. From tests conducted 
by RCA, it was indicated that tre- 
mendous amounts of power would be 
required at the u.h.f. to produce the 
same type of coverage that is now en- 
joyed on the low channels. One ex- 
ample quoted was that at 510 mc., the 
power had to be increased 550 times 
over that employed at 67.25 mc. in 
order that usable signals be received 
at 70 per -cent of the receiver loca- 
tions that would be as great as that 
enjoyed at 70 per -cent of the receiver 
locations at 67.25 mc. At 910 mc., the 
power ratio required increases 3000 
times to achieve the same conditions. 
Even assuming a moderate radiated 
power of 3000 watts at 67.25 mc., we 
would need 1,650,000 watts (1.65 meg- 
awatts) at 510 mc. and 9 million watts 
(9 megawatts) at 910 mc. Since none 
of these values are obtainable using 
present equipment, we can expect to 
see more complex arrays in use at the 
u.h.f. band. Fortunately, the size of the 
antenna is small (121,2 inches for a 
half -wave dipole at 475 mc. and 61/2 
inches at 890 mc.), and a complex ar- 
ray need not be very large physically. 
In the tests conducted by RCA, some 
of the antennas used are shown in 
Figs. 1, 10, 11, and 12. None of these 
units, except perhaps that shown in 

October, 19.19 

Standard RMA Guarantee.. 

Best Bet, Best Buy for 

Custom Installations 

131 5( 
less 

C.R.T. 

plus 51.83 Fed. Tax fi) 

very same T. V. receiver now in sets selling 

up to $795... acknowledged country's finest ! 

NOT A "KIT" .. . 

BUT A FACTORY CUSTOM 
ENGINEERED, FACTORY 
TESTED, FACTORY ALIGNED 

TV SET THAT'S READY TO 

USE! JUST PLUG IT IN 
AND IT WORKS! 

NATIONALLY 
FAMOUS 

COMPLETELY 
WIRED, 

DIRECT VIEW 

22 TUBE CHASSIS 
INCLUDING 

16" TV 
mammoth 

TUBE 

n. picture mmoth 145 
s of reception 9. operating 

12,500 
volts. 

The country's finest TV chassis ... at a fraction of what it costs in 
sets at retail! Direct from the factory, where top engineers put in 
everything television has to offer ... every single advance, every 
improvement is incorporated into this phenomenal value! 13 chan- 
nel tuning; excellent "fringe area" reception; 22 tubes including 
2 rectifiers and CRT; high gain audio amplifier; AFC and AGC. 

For supreme all- around TV performance 

CUSTOM -WIRED ( , 

for 12" operation (29 tubes) ... $155.75 less CRT 
plus $2.25 Fed. Tax 

630 CHASSIS ' for 15" or 16" operation $165.75 less CRT 
(30 tubes - approx. 14,000 volts) plus $2.25 Fed. Tax 

Each with highly sensitive no -drift AM and FM TUNERS . $31.50 additional 
plus $1.80 Fed. Tax 

Send certified check or money order. $25 minimum deposit. 
Balance C.O.D. F.O.B. N. Y. 

For free demonstrations, visit our showroom 
Prices subject to change without notice. 

CHELSEA TELEVISION CENTER, INC. 
187 SEVENTH AVENUE, NEW YORK 11, N. Y. CHelsea 3 -8162 
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THE RIGHT COMBINATION FOR AM -FM -TV SERVICING 

The Cosmopolitan Electronics Co. 

Presents 

"THE COSMOPOLITAN ANALYZER" 
Featuring 

1. The Two instruments used mostly 
in servicing combined into one kit -a Vacuum Tube Voltmeter and 
an Oscilloscope! 

2. "The Cosmopolitan Switching" 
where only ONE input lead is used 
to perform the functions of both 
instruments. Take voltage checks, 
ohms, scope waveforms with but 
one lead, just throw a switch - 
RESULT -Time saved, no cum- 
bersome leads to worry about! 

3. A direct viewed meter and an Os- 
cilloscope viewed through a mir- 
ror- RESULT -a small light unit 
easy to handle. 

4. A front panel and cabinet that 
you may really be proud of -one 
of the best on the market today! 

5. Read Ohms from 0 to 1000 meg, 
AC volts from 0 to 1000V, DC 
from 0 to 1000V! A sensitive ver- 
tical input scope with a built -in 
time base from 5 to 30,000 cycles. 

6. Complete set of pictorials, sche- 
matics and instructions. 

Send your check, money order or 
specify C.O.D. to: 

PLEASE INCLUDE POSTAGE 

IN KIT FORM 

Only $69.5° 
The Right Combination 

Plus 

The Combination Made Right 

Equals 

The 
COSMOPOLITAN 
ELECTRONICS CO. 
Box 4, North Baldwin, L. I., New York 

COMPLETE 

$119501 

Nothing Else to Buy 

SONOLINE RECORDER 

DIRECT FROM MFR! 
TAPE RECORDER model #2R complete with reel of tape, take -up reel A mic -High quality full hr play - 
1 track, easy editing- Rewind 3 min, fast forward 5 min for 1 hr tape -Jack for earphones or remote spkr -61" Alnico #5 spkr- Provision to attach Tone - arm- Automatic erasure -Tubes: 6SQ7, 6SL7, 6V6, 
6.15, 6X5- Monitoring- Recording level indicator - Freq resp 80 -5000 CPS -5 watts max -Tape trans- port; sturdy precision built, hvy duty motor, dynami- 
cally balanced hvy flywheel -115V 60 cyc A.C. 100 watt -17" x 16 "x 10 " -38 lbs. 

SONOLINE, 497 Union St. 
Brooklyn, 31, N.Y., Dept. R 

YES! RUSH UNIT -ENC: CHECK 
PLEASE SEND MORE INFORMATION 

NAME 

ADDRESS 

CITY _ STATE 

25% deposit on all C.O.D. orders 
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M.O. 

O. E. Vanerstrom 

Station KBRC 

Mt. Vernon, 

Wash. 

"The finest 
instrument 
of its kind " 

SEE PAG 27 

Fig. 11, is very elaborate but this was 
due primarily to the fact that most of 
the receiving locations were situated 
within 7 miles of the transmitter. At 
more distant points it can be expected 
that highly elaborate and directional 
arrays will be used. 

The television service technician 
can expect to find a greater number 
of dead spots within any area than is 
now encountered. These dead spots, 
where the signal is too low to produce 
a usable picture, will generally be in 
the shadow of some large obstruction. 
Even at points where the signal level 
is high, it will generally be found that 
careful observance will have to be 
given to antenna placement in order 
that the best possible picture be ob- 
tained. In this respect, placement of 
the antenna will be more critical than 
it is now when several different sta- 
tions are to be received. It is not at 
all unlikely that in " the u.h.f. band, 
each installation will require more 
separate antennas than we require 
now. This will be due to the criticalness 
of the rays arriving at the location 
rather than the fact that the stations 
are operating at different frequencies. 
At the ultra -high frequencies, interfer- 
ence arising from man -made contriv- 
ances such as ignition systems, electrical 
motors and generators, neon signs, etc., 
is considerably less than in the v.h.f. 
region. This obviously will aid the serv- 
ice technician and, in many instances, 
offset somewhat the criticalness of an- 
tenna location. 

The amount of multipath propaga- 
tion at the u.h.f., which results in the 
formation of ghost images, depends 
upon several factors. If the signal 
level is high and the receiving and 
transmitting antennas are located in 
an area containing tall buildings, then 
in general, more ghost signals will be 
observed at u.h.f. than at v.h.f. How- 
ever, where the terrain is fairly level, 
very little trouble was encountered 
from multipath wave travel. As the 
frequency of the signal rises, the num- 
ber of ghost signals increases, which 
means that at the upper end of the 
u.h.f. band more care will be required 
in antenna placement than at the low 
end. The situation is further compli- 
cated when several stations are to be 
received and will tend again to lead 
to more than one antenna per instal- 
lation. 

Fig. 12. Rhombic antenna for u.h.f. regions. 
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- THE BEST IN ELECTRONIC SURPLUS - 
BIGGEST BARGAIN - FOR PUBLIC ADDRESS MEN ! 

32 V. DC_11 o V. AC CONVERTER 

RCA -25 -Watt Mobile Amplifier -with RCA 
Dynamic Microphone 

This is a swell buy for sound men, for installation in 
trucks, excursion boats, carnivals, etc. The unit oper- 
ates from 12 volts DC (storage battery power), is ex- 
tremely compact, and delivers 25 watts peak power on 
speech or music with extremely good fidelity. Am- 
plifier measures 11 '/4 "x8 "xóa/4 ", and incorporates a 6J7 
driving a 6SN -7, driving 2 --6L6 Beam Power tubes. A 
self- rectifying 12 -volt vibrator pack is mounted within 

the amplifier. A fine close- talking dynamic hand microphone with 
cable and plug connector (all RCA mfr.) is also supplied. Value of this 
beautifully constructed equipment is over $250.00. New, Surplus, and 
guaranteed! 

NEW, COMPLETE, ONLY $42.50 

PRICE, EACH 
TWO FOR 
QUANTITIES OF SIX 
"Snooperscope" lens 

AMAZING "SNOOPERSCOPE" TUBE 
An Infra -Red Image Converter Tube (British) that enabled combat 
men to see in the dark and through camouflage. No scanning or am- 
plifiers necessary! Uses only infra -red light source and simple high - 
voltage supply which can be easily built from toy ignition transformer 
and rectifier tube. An optical system, for long -range work or where 
magnification of image is desired, can be made from toy telescope. 
Shows image in greenish -white color on 1%" screen. Has wonderful 
possibilities for darkroom work, fog penetration devices, night pho- 
tography, etc. With technical data and diagrams. All NEW tubes. 

$8.00 
$15.00 

OR MORE $6.00 EACH 
unit front. Bausch & Lomb F/2.1. 3.5 in. E. F.. each..$12.00 

MOBILE DIRECTIONAL ROTARY ANTENNA 
For 20 to 40 MC 

MODEL RC -163 RADIO BEACON EQPT. 
One antenna for complete 20 to 40 me directive transmission and 
reception! Four simple plug -in inductors permit this wide coverage, 
eliminating necessity for changing antenna. Powerful 12 V. motor 
rotates array clockwise 91/2 rpm. Designed for use with SCR508, 608, 
etc., and for vertically polarized radiation, but design permits changes 
for horizontal radiation and for use with practically any transmitter 
or receiver. Design is 4- element Adcock, and includes an audio oscil- 
lator with coded (8 characters) discs to send different character signal 
every 15 degrees, for homing or bearings. Coding discs and audio 
oscillator easily removed. Equipment is all NEW, and includes: An- 
tenna Array with antenna mount and motor in weatherproof housing, 
code discs, audio oscillator, phase load box, 4 plug -in inductors, field 
strength and wavemeter, valuable compass and tripod, control panel, 
all necessary cables and complete technical manuals. Export packed, 2 
cases per complete set. 

PRICE, PER COMPLETE SET $149.50 
230 V. DC to 110 V. AC 60 Cycles, 71/2 KVA Output 

MOTOR GENERATORS at Sensationally LOW PRICE! 
NEW, UNUSED, ofd. by Star Electric Motor 
Company of Bloomfield, N. J. Motor volts -230 
DC, 71/2 HP, compound wound, 1800 RPM, 
equipped with 8" large flat contact field rheostat. 
Generator -7.5 KVA at 1800 RPM, 120 volts, single 
phase, 60 cycles, equipped with 13" large flat con- 
tact field rheostat. Equipped also, with built -on 
automatic DC Motor Speed Regulator which oper- 
ates as an automatic mechanical governor -oper- 
ated field rheostat. Overcomes voltage or fre- 
quency variations, incorporates anti -hunt and sta- 
bility features. Ideal for ships, shipyards, in- 
dustrials or wherever DC to AC conversion is de- 
sired. Domestic packed, FOB Warehouse, NYC. 
EACH, $345.00. Substantial discount on Quan- 
tity. 

VOLTAGE DIVIDER PROBE FOR OSCILLOSCOPE USERS 
Permits viewing and measuring voltage waves of larger magnitudes than normally possible. 
Consists of 3 -piece molded body containing resistors and capacity which make up divider circuit; plus coax cable and alligator clips for connections. Permits measuring and analyzing voltage peak values of 1400 volts. with less loading on source and less wave shape distortion. NEW, with technical bulletin. 

PRICE. EACH 

25% Deposit with All COD's All Prices F.O.B. N.Y.C. 
Phone- 
LOngacre 4-4490-1 

$4.95 

:MM. by Nato Engineering, for marine or farm 
installation. Rotary tyke, compact and ruggedly 
built for continuous duty. Rubber shock mount- 
ing on filter case, with complete input and output 
filtering. Output 110 volts, 60 cycles AC. .225 
KVA, but will operate efficiently on loads up to 
300 watts. New units only. 
PRICE. EACH $39.95 
Quantities, 10 or more, Each. , $32.00 

SPECIAL BARGAINS!! 
BC -319 -A Transmitter, CW only 300 watts output Freq. range to to 13.4 lite. Operates from 110/220 
volts. 60 cycles AC. Excellent condition. Less tubes. huICE EACH $300.00 
Wilcox, 96 -200A 2 -KW 11F section. Large cabinet with 
complete RF end containing the VFO, intermediate 
-ectioas and PA stage. Almost new, but lacks l'A in- 
ductance only. Power supply separate unit not avail- 
able, hut can be built. Less tubes. PRICE $400.00 
MACKAY SHIP TRANSMITTERS. The following 
Mackay ship -radio types are available: 150 -AY, 151- 
Aí, 149 -A, 136 -A, 104 -M, 147 -M. Some new, most in 
excellent condition. Write for prices. 
LINK FM Transmitter- Receiver, 70 -100 MC. 50 Watts 
Output. Model 1408 DC, Wall style cabinet containing 
transmitter, receiver and 14 V.D.C. power supply. 
handset. Dint.: 34 "x21 "x11 ". NEW CONDITION. Com- 
plete with tubes. crystals, special telescopic antenna, 
instruction book. 50 W. output. PRICE EACH.$500.00 
BC -620 FM Transmitter- Receiver- Mobile or portable 
unit main part of SCR -510. NEW, with tubes and 
crystals but less accessories or power supply (Operates 
front batteries or vibrator power supply). Export 
packed. PRICE EACH $35.00 
PRICE, New BC -603 Receiver, w /dynamotor, 
tubes $40.00 
PRICE, Used but excellent condition $30.00 
PRICE, New BC -604 Transmitter, w /dynamotor, 
tubes, crystals $50.00 
BC -684 Transmitter, New w /dynamotor, tubes and 
crystals. EACH $50.00 
BD -72 Switchboards, 12- position field switchboards. 
Reconditioned, and expert packed. EACH $17.50 

TUBES 
IOBP4 Genuine NEW RCA Television Tubes, in RCA 

sealed cartons. EACH $27.95 
861 Commercial Power X'mitting Tube. 400W. 
PLATE DISSIPATION. EACH 19.95 
750TL EIMAC, Popular X'mitting Power Tube 

EACH 39.95 
527 VHF, Hi- Pulse Power (Radar) Tube. EACH 6.95 
833A 1 KW Power Tube, plus 34.50 
127A VHF Platinum grid Power X'mitting Tube 2.45 

DECK ENTRANCE INSULATORS 
BOWL AND FLANGE TYPE 

Manufactured by 01110 BRASS CO. for Army and 
Navy use. Has heats- galvanized metal flange 8 %" 
diameter. porcelain bowl set in rubber gaskets, top bell 
is 614" in diameter. Brass feed -thru rod 111/2" long. 
Insulation distance between top bell and flange is 41/2 ". 
Individually packed in cartons. Quantities available. 

NEW 10 for $15.00 
Spare porcelain bowl, only 10 for $ 5.00 

AMPLIDYNE MG SET 
Motor 110/220, 60 C. A. C. 

For Automatic or Remote Control of heavy equipment, 
Med. by General Electric. Generator is Type V- 
5875677, motor 73AB58: Navy type CG- 21ABU. Gen- 
erator delivers 250 volts, DC, 375 watts. Motor, 11 
or 230 volts 1- phase, 611 cycles AC, rated at Ill' 
RPM 1725. Includes capacitor for starting, and in- 
structions for 115 or 230 volt connections. Generator 
section can be removed. and entire assembly shortened 
to make valuable 'Y,, H.P. AC motor. Quantity suffi- 
cient to warrant this conversion. 

PRICE. EACH $60.00 

All Material Offered Subject to Prior Sale 

TELEMARINE COMMUNICATIONS COMPANY 
280 Ninth Ave., 

N. Y. I, N. Y. 
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Sun Radio's 410040/ 
emvieweef 
CRYSTALS! 

All crystals have Army MC 
harmonic ratings but Sun 
encloses directions for deriv- 

ing the correct fundamental frequency in kilocycles. 

JUST ARRIVED -NEW FREQUENCY CRYSTALS - 

FOR HAM & GENERAL USE 
FT -243 holders, IA' pin spacing, fractions omitted. 

GENERAL HAM USE 
USE 2- 6 -10 -11 -20.40 METERS 

6006 
6025 
6040 
6073 
6075 
6100 
6106 
6140 
6150 
6173 
6206 

6208 
6773 
6840 
6873 
6906 
6940 
6973 
7740 
7773 
7806 
7840 

7873 
7906 
7925 
7940 
7950 
7973 
7975 
8240 
8273 
8306 

49c EACH 
10 for $4.50 

5305 5806 5975 6506 7173 7606 
5675 5825 6000 6540 7206 7640 
5677 5840 6273 6573 7240 7673 
5700 5850 6340 6606 7306 7706 
5706 5873 6373 6640 7340 8000 
5725 5875 6406 6673 7373 8040 
5740 5900 6425 6706 7406 8050 
5750 5906 6440 6740 7440 8073 
5760 5925 6450 6806 7473 8100 
5773 5940 6473 7073 7506 8173 
5775 5973 6475 7140 7540 8175 

7573 8340 

99C EACH 10 for $9.00 

CRYSTALS WITH A MILLION USES 
FT241- Fractions Omitted 

kc kc kc kc kc kc kc kc kc kc kc kc 
412 422 433 442 462 477 490 498 504 508 515 519 
413 423 434 443 468 479 491 502 506 509 516 522 
414 424 435 444 472 481 492 503 507 511 513 523 
415 425 436 445 473 483 493 512 
416 426 437 446 474 484 494 
418 427 438 447 475 485 495 w on each 419 429 440 448 487 496 
420 431 441 451 488 49/ 

Crystal Frequency 
Standards 
98.356Kc 

Easily altered for 100kc 
Standard. Mounted in 
low loss 3 prong holder. 

$3.89 each 
I.F. Frequency 

Standards 

450c 461,111 99C 
451,388 464,815 each 452,777 465,277 

For Crystal Controlled 
Signal Generators 

FT241 -.52SKc 
526,388 533,333 537,500 
527,777 536,111 538,888 
529,166 

si °;sáá 99c each 
200 KC CRYSTALS 

Without Holders 69c 21/2 x 23/, . Each 

3 for $2.00 
Assorted Miscellaneous 

Crystals 
Fractions Omitted 

371kc 377kc 384kc 387kc 
374 379 386 388 
375 
376 

380 
381 39c 
383 Each 

priced at a fraction of the 
cost of their holders alone. 

For Ham and 
General Use 

Fractions Omitted 

390kc 
391 
392 
393 
394 
395 

396kc 403kc 408kc 
397 404 409 
398 405 411 
400 407 

492 79c each 
CRYSTALS 

FOR 
SCR 522 
5910k- 7480 
6370 7580 
6450 7810 
6610 7930 
7350 

$1.29 
each 

CRYSTALS 

FOR 

HAM USE 

Fit 243 Holder 
1/2 Spacing 

each 
3735 KC... .69e 
4190 KC....39e 
5030 KC.... 39c 
5485 KC... , 39c 

Crystals from BC 6 10 
Spacing -2 Banana 

Plugs 
2045 2305 3202 3550 
2105 2320 3215 3570 
2125 2360 3237 3580 
2145 2390 3250 3945 
2155 2415 3322 3955 
2220 2435 3510 3995 
2258 2442 3520 
222282 

2545 P 1 .29 
2300 2557 Each 

Payments must accompany order. Enclose 20e for postage and handling. Minimum order -$2.00 plus postage. 
Crystals are shipped packed in cloth bags inasmuch mounted. they are shock ounted. All shipments guaranteed. 

TUBES all new and guaranteed, some 
boxed, some bulk, at tremendous 

savings -stock up now for that fall and winter 
business. 
105GT....50.49 6C6 $0.72 7Q7 $0.72 39/44 5038 
1H6GT.... 1.10 6C7 .59 12M .9946 39 
1S5 .39 6D6 .6012SA7GT.. .49 55 .69 
114 .43 9670T.... .60 123F5 .60 80 .50 
2A6 .59 6K7GT.... .6012SH7GT.. .72 89 .49 
2A7 .88 6N6G 1.2812517G1 .. .60 485 .49 
2B7 .59 6SF5 .60 12SK7GT.. .49 954 .50 
2S /4S .49 6SH7 .72 12SQ7GT.. .54 955 .55 
5V4G .88 6S17GT... .4912SR7 .72 957 .55 
6A6 .88 6V6GT.... .7214A7/12B7. .881619 .55 
6AE6G.... .72 6V7G .4931 .88 *VR53 .19 
6B4G 1.06 7A4 .7232L7GT ... .99 *Use to replace 
687 .59 7C5 .7235W4 .45 I2K7 or 1217. 
6C5 .60 7H7 .4038 .72 

Mixed quantities in lots of 700- --10a% discount 
from these prices. 

HEADPHONES: HB -4 High impedance with long rub- ber cord and plug $2.49 
PHONO ARMS: 

American model No. 1 -j ith CR la 3.5 volt output cartridge. Unboxed. NEW $1.65 Asiatic SL 8 and D 9 ith L -26a cartridge. Stand- ard replacement unit. Boxed. NEW.. $1.89 Phone arms lless rtridge, but with all necessary hardware, straight or curved. Five (51 for..$1.95 
TERMS: All items F.O.B., Washington, D. C. All orders $30.00 or less, cash with order. Above $30.00, 25 per cent with order, balance C.O.D. Foreign orders cash with orders, Plus exchange rate. 

Ç'UN RADIO 
_ 

OF WASNNCTOnr D e 
938 FSTREET. N. W. WASH 4. D. C. 

NEED HELP? 
THE current issue of your excel- 

lent publication carries several 
letters decrying the c.w. exam. for 
ham licenses. Examinations for ma- 
rine radio posts and the armed forces 
still call for c.w. Are we to believe 
that these services are 'old fashioned' ? 

"C.w. communication is frequently 
possible when static renders the phone 
station unintelligible. Will disaster 
wait till the bands are in good shape 
to strike ? The team of horses is often 
called upon to pull an unfortunate 
motorist out of the mud or snow, so 
why speak so poorly of them? No 
ham looks forward to learning the 
code, but most of them feel they 
have really accomplished something 
when they successfully pass that por- 
tion of the exam. and find many uses 
for it in operating their stations. 

"Writers of such letters must have 
some narrow application of a ham 
license in mind or else don't know 
much about the ham setup. Who 
would want countless phone stations 
each taking up about 6 kc. of the 
band on our already crowded fre- 
quencies ? 

"If any of your Canadian readers 
need assistance, please add my name 
to that of the 'weary old jerk,' and 
may that list grow in true ham fash- 
ion. You have started a grand move- 
ment in support of the world's finest 
hobby, and I sincerely hope that hams 
the world over appreciate it. 

"Best wishes to you in your very 
fine contest and keep up the good 
work with your excellent publication. 
Oh, yes, more v.h.f. dope please." 

Bruce H. Underwood, VE3ANU 
R. R. 4, Kitchener 
Ontario, Canada 

* * * 

CODE A PAST ART? 
HAVE just finished reading 
'Letters From Our Readers' in 

your August issue. 
"It seems to be the idea of many 

people that code is a past art. I 
think this is just a little overstated. 
I was a Navy radioman, and code was 
the main means of communication for 
ships. I admit that radio teletype 
and phone are wonderful advance- 
ments in radio; however, I have been 
in plenty of places where neither one 
was of any value. 

"To maintain communication with 
phone, a person has to hear the other 
person with a fairly good signal 
strength. Also, in radio teletype one 
burst of static can garble the copy. In 
working with code, the signal strength 
can be almost zero, and the interfer- 
ence quite high, yet contact can still 
be maintained. 

"I think that if a person wants to 
join the ranks of hams he should have 
enough courage and initiative to tac- 
kle an obstacle such as code. Here 
at the Milwaukee School of Engineer- 
ing where I am a student, we have a 
ham club, W9HHX, and code classes 
are conducted for anyone interested 
in getting his ham ticket. All of those 
fellows consider it an honor to be pros- 
pective hams, and are earnestly work- 
ing to learn code. Anyone can pick 
up a mike and press the button and 
start talking -but not everyone can 
sit down and pound a key! I, myself, 
am all for code." 

J. Edward Boyd, W9HXV 
2509 N. 26th St. 
Milwaukee 6, Wisconsin 

* * * 

ALL FOR CODE 
1IIR. PRUCHA (August issue, 
11Y Letters From Our Readers) 

evidently has never tuned in the thou- 
sands of manually- operated code sta- 
tions outside the amateur bands, or 
he wouldn't say 'the days of the fist 
are gone.' 

"Persons who know very little or 
nothing about a subject should not 
feel so authoritative in their criticism. 
I think it's pretty well established 
that all rules and regulations govern- 
ing ham radio are sponsored by ama- 
teurs, whether they be in the FCC, 
ARRL, or some other organization. 
Further, if a vote were taken, I am 
quite sure you would find 90 per -cent 
or more of the amateurs are in favor 
of the code test. 

"If Messrs. Prucha, Ryan, and the 
others ever sat down and worked a 
few of the boys on c.w., using a crys- 
tal oscillator running 5 to 10 watts, 
and then tried the same thing on 
phone, they would soon learn why the 
code is an essential part of ham ra- 
dio. 

"Fill the ham bands with phone 
rigs, and ham radio will lose the real, 
conscientious 'ham' who made this a 
hobby instead of a sport." 

Jack Watt, W8HYQ 
Ontonagon, Mich. 

e * * 

CODE HINDERS FELLOWSHIP? 
em WAS particularly interested in 

reading the letters in the Au- 
gust issue from John Ryan and R. V. 
Prucha in reference to abolishing the 
code for amateurs. The code require- 
ment has been a thorn in the side for 
many, and I also am in favor of doing 
away with this antiquated form of 
communication. 

"If the foremost amateur radio or- 
ganizations in the U. S. would submit 
proposals to the FCC making the code 
optional, I think they would eventu- 
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ally agree. The FCC acts on all pro- 
posals submitted by these organiza- 
tions. 

`For a long time I have been inter- 
ested in becoming an amateur oper- 
ator but could not arouse any desire 
to learn an uninteresting phase, and 
I am sure others feel the same as I 
do. Just recently I read proposals 
submitted to the FCC by amateur or- 
ganizations and found that every li- 
cense is governed by a code require- 
ment. When the new Citizens' Band 
was authorized by the FCC, these 
same organizations were against the 
action partly because there was no 
code requirement. When you read 
things of this nature, it begins to add 
up to the fact that the leading ama- 
teur organizations are against abol- 
ishing the code requirement from ex- 
aminations. 

"Amateur radio promotes fellow- 
ship between all nations, and one way 
to promote this fellowship still fur- 
ther is to abolish code for all those 
would -be amateurs who find this very 
unnecessary requirement a block to 
having their own stations. 

"Let those that want the code have 
it, but some consideration should be 
shown those who wish it eliminated." 

Carroll H. Weyrich 
2800 Alden Road 
Parkville 14, Maryland 

* * * 

FUTURE HAM QUOTES 
QOME day in the near future, I 77 hope to be a ham. 

"Maybe I am old- fashioned (not be- 
cause of age, as I am only 15 years 
old), for I want the code test to stay. 
I say this because we beginning hams 
won't have a chance on the phone 
bands, mainly because of the price of 
the equipment. Besides, most of us 
like the test because it challenges us 
to something we know we can be 
proud of. 

"Please let me live for writing this 
because I sure want that wonderful 
little ticket. I am going to write to 
one of those boys who want to help 
us beginners because I do need help." 

James W. Poole 
Box 431 
Front Royal, Va. 

* * * 

CODE IS IMPORTANT 

" "MAY I take up some of your 11 valuable space and time to get 
in my two cents' worth regarding code 
in the ham license exam. Some of 
the writers in 'Letters From Our 
Readers' cause my blood to boil be- 
cause in my estimation the code exam. 
is a most essential part of a ham li- 
cense. 

"I believe that all those who wish 
to see the code exam. abolished are 
in two classes: Those just too lazy 
to learn, and those who do lack the 
coordination necessary between head 
and hand. John Ryan should be made 
to realize that code is no toy, but the 
basic art of radio communications, 
and the most reliable means of com- 
munication where consistent opera- 
tion is demanded. 

"If there were no code exam., there 
October, 1949 
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TOWERS 
ASSURES SPARKLING RECEPTION 

for 

TV FMLI 

LIGHT 

INEXPENSIVE 

ONLY 

/15 
PER FOOT 

Weight of one pound per foot 
lations. 
Available in knocked 
foot sections. 

assures safe, easy instal - 

down or factory assembled six 

Attractive "life- time" beauty with no maintenance 
worries. 
Heights up to 120 feet may be safely used. 
Self- supporting (no guy wires needed) to heights of 
24 feet. 
Aircraft Aluminum of spring tempered alloys is used 
exclusively in Alprodco Towers. 

Part No. 

T-6 
AT-6 

MK-1 

B-1 
S-4 

S-12 
GB-1 

WRITE FOR FREE LITERATURE 
Dealer net price 

Standard 6' Tower (knocked down) .$6.91 
Standard 6' Tower (assembled) 8.56 
Mast Kit, including top angles and 
mast bracket 1.80 
Hinged Base Plate 2.10 
4" Standoff Support Bracket 1.15 
12" Standoff Support Bracket 1.70 
Guy Bracket, each ... __ .07 

SOLD THROUGH LEADING DISTRIBUTORS 
IF YOUR TERRITORY IS NOT REPRESENTED ORDER FROM FACTORIES 

STRONG 

ALPRODCO INC. 
Factories at Either DEPT. N, MINERAL WELLS, TEXAS, or 

BOX 607 -N, WEST LAFAYETTE, INDIANA 
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TRYLON 
Amy-axed 

...THE FIRST 

PRACTICAL, 

EAST Ta- iasTACC, 

LOW casi 

TV MAST 

Easy to handle -easy to climb 

Mounts any type of TV antenna 

40' Trylon mast and antenna 

installed by 2 men in 3 hours 

or less -at mast cost of about 
$1 per foot! 

Now you can get all the 
height you want for TV 
antennas -at little more 
than the cost of makeshift 
mast devices -and twice 
as easily installed ! Trylon 
TV Antenna Masts are 
made in handy 10' sections. 
They weigh only about 2 
lbs. per foot ! Sections can 
easily be joined for mast 
heights of 20', 30', 40', 50' 
or 60' as desired. Triangu- 
lar in shape, formed of 
double- welded "serpen- 
tine" steel rod construc- 
tion, they can be mounted 
on either flat or peaked 
roofs and climbed like a 
ladder. Clamp -on working 
platforms are available for 
installation or adjustment 
of antennas. Safe, durable, 
fully tested in numerous 
installations. 

WRITE TODAYs {0u 

Folder and price list gMasts and 

accessories 
details of Trylon 

oavailable. 
Write to- 

ps out of every 4 TV users 

day ediate prospect! 
is an imm 
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WIND TURBINE CO. 
Tower and 

Antenna Division 

WEST CHESTER PA. 

would be an influx of inadequately 
equipped hams, and the bands would 
be so cluttered that chances of work- 
ing anyone would be remote. Thus. 
code does limit new members to those 
who are properly trained operators. 
I know, I have some friends who would 
like to be hams, but the code exam. 
(10 w.p.m.) holds them up. It just 
boils down to 'Give me something 
easy. I don't want to work.' 

"Let's face facts. Code is impor- 
tant. The exam. makes the ham pro- 
gressive and teaches proper operating. 
If anyone thinks I am tooting my horn 
only for c.w., they are wrong. I took 
the trouble to increase my code speed 
so that I could enjoy all band phone 
privileges." 

Tom Stacey, VE2XB 
713 Irelle Ave. 
Verdun, Quebec, Can. 
* s a 

C. W. IS SIMPLE 
AFTER reading several gripes in 

your August issue about the 
code examination for a ham ticket, I 
wondered if these fellows were afraid 
they might have to learn something. 

"I am 15 years old and haven't been 
licensed very long, but I have found 
c.w. a very efficient and inexpensive 
means of communication, especially 
in handling traffic. I feel that if these 
men were genuinely interested in ham 
radio, they wouldn't spend so much 
time beefing over a little test but 
would settle down and learn a com- 
paratively simple but useful thing. 

"Not denouncing phone operation, I 
do say, let's keep ham radio on an 
equal basis for all, huh ?" 

Dick Rucker, W5PZD 
23 College Circle 
Stillwater, Okla. 

a a a - 

HAM RADIO A SERVICE 
REGARDING the August 'Let- 

ters From Our Readers,' I'd 
like to point out a few facts. First, 
amateur radio is classified as a serv- 
ice, and there are two major rea- 
sons why. It provides efficient com- 
munication facilities in emergencies 
when commercial lines are inade- 
quate, and it provides a pool of trained 
operators and frequencies for the mil- 
itary in time of war. 

"Second, a c.w. station costs less 
to build, less to operate, and for a 
given amount of power the effective 
range of c.w. is greater than other 
forms of transmission. Because of 
lightweight, simple construction, and 
the ease with which code messages 
may be transmitted, radiotelegraph 
equipment is universally employed at 
battalion and regimental levels. Fi- 
nally, by actual performance in Army 
schools, it was demonstrated that 
nearly everyone is capable of learning 
the code; the percentage of those un- 
able to grasp it was minute. 

"Here is another factor in obtain- 
ing maximum use of the bands. Sta- 
tions using A -1 emission require less 
band space, and can be copied through 
each other if slightly spaced. Ten 
c.w. stations can operate in the same 

spectrum space necessary to accom- 
modate one phone station. 

"I also want to use this opportunity 
to praise the article in 'Mac's. Radio 
Service Shop' for April, 1949. I read 
it several times, and also to anyone 
I could get to listen." 

D. H. Skatzes, W8OUR 
R. 4, 
Athens, Ohio 
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Fair Trade? 
(Continued from page 41) 

mally do. Fair Trade does, however, 
permit the manufacturer to know that 
his goods will be sold at the Fair 
Trade price and that he can keep his 
faith with legitimate dealers by using 
the law to enforce observance of this 
price. 

In fact, the effect of Fair Trading 
has been to keep prices considerably 
below the normal trend. To quote 
John W. Dargavel, Secretary of the 
National Association of Retail Drug- 
gists: 

"Above all, Fair Trade has enabled 
the drug industry to achieve a price 
performance in the public interest, 
unequalled, to my knowledge, in any 
other industry. By 1939, over -all prices 
in the drug field, under Fair Trade, 
had dropped one per -cent from pre - 
Fair Trade, depression prices. This 
was revealed by a study made by staff 
members of the University of Minne- 
sota's School of Business Administra- 
tion and published by the Druggists 
Research. Bureau in 1940. The study 
analyzed the effects of Fair Trade on 
the prices of 50 leading trade -marked 
products in 42 Fair Trade states. 

"During the war and postwar infla- 
tion, an unprecedented 'holding of the 
price line' was achieved. The Fair 
Trade prices of 7334 drug products 
rose only 3.1 per -cent in the period 
between 1939 and 1947, according to 
a study made by the National Asso- 
ciation of Chain Drug Stores. During 
this same period, Bureau of Labor 
statistics showed that food prices have 
risen 93 per -cent; household products. 
81 per -cent; the over -all cost of living, 
59.3 per -cent; miscellaneous items 38.5 
per -cent; and drug products as a 
whole, 15.4 per- cent." 

Third, it should not be felt that 
Fair Trade is a new vehicle of govern- 
ment control, as is sometimes sug- 
gested. As we pointed out previously, 
Fair Trade merely permits the manu- 
facturer or vendor to establish a mini- 
mum price and gives him the power 
to maintain it, if he chooses to do so. 

Fourth, Fair Trade laws are merely 
to encourage fair trading and should 
be thought of as rules necessary to 
maintain fair competition in distribu- 
tion, in just the same way that rules 
are necessary to ensure fair play in 
baseball, football, or any other group 
activity. 

Predatory, unwarranted, uncon- 
trolled price cutting is "cheating" of 
the most vicious sort and will erode 
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RADIOMEN'S HEADQUARTERS ciE WORLD WIDE MAIL ORDER SERVICE!!! 
$9.95 TAKES ALL THREE BIG 

BARGAINS "B" 
HOME WORKSHOP AT BARGAIN 
PRICE. Accurate and precise 2 speed 
guaranteed hobby lathe, the essential ma- 
chine for the home workshop. Sturdy enough 
for tight production il01k or factory stand- 
by service. Supplied with 56' of belting for 
connecting to any available electric Motor 
or power take-off. Also included in hi ts 
unbelievable offer are such accessorie as 
a t/" drill chunk with specially hardened 
tool steel jaws, a 4" electric furnace high 
speed grinding wheel, a cotton buffing 
wheel with a large supply of buffing com- 
pound, and a 4" steel wire scratch brush. 
Your cost $6.00. Sole export agent. Dis- 
tributor inquiries invited. 
SENSATIONAL, FASCINATING, MYST RI- OUS SELSYNS. Brand new Selsynsneiade 

o r by G. E. Company. Two more connected together work perfectly on 130 V A.C. Any rotation of the shaft of one Selsyn and all others connected to it will rotate exactly as 
unerringly 

degrees in the to direction, afol ow- imany ng' a if the units were con- nected to either by shafting instead 
o 

of 
shaf' 

This is true whether You twist the t of the n aster unit a fraction of a revolution or many revolutions- Usefu for indicating direction of weather vanes, ro- tating directional antennas, or contro ling innumerable opera- 
tions fron a dis- tance. Complete 
with diagram a n 

Matched Pte instructions. 
e d Pair. $4.95. 

STROMBERG CARLSON 
Power Switching Relay Box Neat :31/ex4x 
51/2" Steel case with tight fitting cover,I fin- 
ished i t Stromerg'u usual beautiful choco- late ate color crackle finish .0 
Battery type 11Á:18. 103.15v, battery usad in handytalkies and Mine detectors. I xlx 
Outdated but test OK..$1.98 
Standard type normally open 
MICRO SWITCHES 39e 
Leaf actuator SPDT MICRO 
SWITCHES 49e 
Brand new folly shielded GE single htstton 
mike transformer in beautiful silver finish 

99e case elevision 300 ohm twinline, per 500 ft. spool .. $9.95 Miniature bayonet pilot light socket - per hundred .. $2.50 
Universal 4 'lead broadcast band oscillator 
toil lean be converted to 3 lead 

ope by addition of jumper). 
1:ra d new motor 'driven band- switching turret with slug-tuned t-14 silver wire coils on 
fnlatis and air 1 0 0 trimmers. 00tto 160 MC. A5 steal at S 

NEW! INSTRUMENT KITS 
at new low bargain prices! 

5" OSCILLOSCOPE 
& STETHOSCOPE 

Model TS -71< $46.50 
FOR TELEVISION, 

FM & AM 
High quality laboratory 
n5" 

oscilloscope plus sig- 
al tracer: 2 instru- 
ments for price of o Designed f o r TV and 
FM alignment and AM 

Has jack for probe listed below. Per- mits signal tracing in 
a y circuit through 
phones 

These 
screen a fea- tures in addition to conventional scope use. Built -id high gain (0.5 

amplifiers /inch) plifiers ith response to 350 Xe. Complete with all tubes including 5" CR tube. ess probe a n d head 
phones. 

Steel case 1515 
11 x I 7 .:, 

TS -7PK. Pro. be Kit $4.25 
TS -7, factory built 89.95 
g,5- 7P,factory built 8.25 

DeLUXESIGNALTRACER 
Model TS -3K $22.75 

Newest, fastest u-ay to find 
iI rdio faults in minutc- 
nstead f hours. Gives you 
know h o w" 

rl 
r toughe 

jjobs. Easy to u aby expert 
or beginner. Test parts. 
cates causes of fading, dis- tortion. dead sets, etc. -lack, 
for nnectin 

visual 
your prawns 

V.O.M. give dine 
on op- 
erated. 

ll RF and audio. AC op- 
erated. Steel case 81512x6 ". With 4 tubes, probe med 
service de. 
model TS-3, factory 

built . $34.95 

HEAT GUN 
Streamlined pistol g r i p 
heat gum in vivid red 
housing that delivers a 
powerful 20 Cubic Ft. per 
minute blast of hot air at 

160 Fahrenheit- Ordinary blowers have 
small fan motor, but this has a lifetime- 
lubricated AC -DC motor of the rugged 
vacuum cleaner type, that produces a hur- 
ricane of either hot or cold air. Perfect 
for blowing out dirt or dust from radio 
chassis, drying out ignition systems, warm- 
ing up carburetors, quick- drying paint, 
thawing out radiators or water pipes, etc. 
Warning:-Keep this away from your wife, 
or she will be using it to dry her hair be- 
cause it will do it in half the time of her 
ordinary hair dryer, to say nothing of her 
using it to dry stockings or clothing, or 
defrost the refrigerator instantly. Only 
$12.95. Satisfaction guaranteed or money 
refunded if returned prepaid within 5 days. 

Foggy Weather Is Here 
"SO" RADAR RECEIVER 

Complete with 9 tulles including picture tube. This Plan-Position-Indicator Oscillo- scope has a elf- contained pack designed to un from the 110V. power supply on I.ST or PT boats. It provides a 5" diam- 
eter picture adjustable at will to an 80, 40, 4 or 2 mile circle with the boat at the cen- ter, showing location of land, other ships 

beany obstruction. so that navigation can car led out in pitch darkness pea -soup fore with ' s much safety as sun- light. n brightest sn- liht. Also natural for adaptation as television seta Your cost $39.95 

"P.M. SPEAKERS" 
Latest type PM Speaker i, fully- enclosed finished metal 

cabinet. This speaker and 
match common ation receivers. 
eperfect cdinterc 

addition 
n 

te stations. Our ice, $4.50. Inelvd ins output transformer .. 54.95 

t= _1 

DELUXE SUPERHET 
A.C. -D.C. Radio Kit 

Extra high quality standard production line radio in kit form with complete instruc- tions. Features 2 iron core I.F. transform- ers. a 2 gang, condenser, and polyethylene insulated edgewise wound antenna loop. Tubes 
t 
n lude I2AT(i, 12BA6, 12ßF.6, 085 & 35W4. Receives broadcast band from 550 to 1700 KC. Kit form $8.75 or 

2 for $17.00 
Assebled, Wired & Tested $12.95 
2 for 

m 
$25.óó 

BRAND NEW APNI 14 -TUBE 
ELECTRONIC ALTIMETER 

This famous 18x9x7 CAA approved unit, which t cum, Only 25 Ills, without plugs cables, light t`li for the smaller v 
plane. cost the govt 

tubes, a 0. ith ,cnoes a transmitter, a t ve ll 
installed 

i sic: tor, altitude lima switches and two easily ip eel the r Working on the adaram' principle the receiver tth measures the absolute blind from 3 to 4000 feet With 
altitude limt'tswitcht blind In addition the gives m alarm 

landings. 
the plane's height Tarses more than 10 feet Prurit am readjusted ob- This unit might also be used to warn boats of y ob- stacle that on their course. 12V.. $75.00. 28 volt model, $45.00. 

COMPRESSED AIR INSTANTLY 
ANYWHERE 

Portable Air Compres- 
sor and storage tank. 
Ruggedly built of best materials using life- 
time lubricated ball- bearing on connecting 
rod 

main 'beam 
impreg- 

nated 
shaft. Unusual 

p a rra i t e s al we trouble, the 
c fault in air 

unique 
compressors, PAT- 

ENTED in- take system increases 
efficiency tremend - usly over other com- pressors s that aW outpu is ntut 

( 

greater than that from larger compressors powered 
by heavier motors. Will deliver approxi- mately 3500 cu. inches f it per minute Lute at maintained pressure of 30 Ills., or swill inflate a 90 lb. truck tire in less than one minute. Conies complete with 100 lb. gauge, 

s e, 
although 

fingertip 
adjustment al- 

alue, which will automatically be tea al main- tained. o- tained. Works from any 1/4 H.P. motor. Useful for spraying paints or lacquers- dis- 
infectants, insecticides, a neali g or braz- ing with natural gas, inflating( tires. etc. postage prepaid anywhere ' the U.S. Efficient, completely , liustable syphon type pray gun complete with 12 ft. of 100 lb. tested hose available for only $7.75 with pint container, also prepaid, 057c required on all C.O.D. orders. 

Sensational Value in 
AC -DC POCKET TESTER 

This analyzer, featuring a sensitive repul- 
rent the cul of 

housed 
mination o 

kil;te ear' represents 
achievement 

years' 
the instrument field by 

sap 
eI ar ge c ntpany 
elisliziztg i, elec- tronic test equip- 

ment. 
w AC-DC 

Specifications 
f the AC -DC Model Volt- Ohmm ill its - eta , 125,'150. 

0-25. :i 0. 1 25 _ O. 
125. 25 Mill :t0. u a o. mto 50. 
pares AC -0 50. 
DC Milliamperes-0 1 

i0ÿ00° tao, Scale Ohms Full le '® shale 100,000. 
Scale- 2400. 

Ohms Center 
O 

y. .wwt0/ Capacity-.05 
to 15 Mfd. Total 

in the USA-$7.00. prepaid e- 
ter, lacking the AC' operated 

Sidtilra DC Me- ter, 
$5.50 pre 

operated r. of prepaid. 
RT -1655 crystal controlled 
SUPERHET Rl'ICEIVER 
that covers the FM band. 
The ultra modern circuit 
uses the latest types of 
tubes. Beautiful chassis 
and al (minim cabinet. Eleven tubes and 
schematic supplied $14.95 

a. 

FCC AUTHORIZES RADIO for 
PRIVATE SERVICE!!!! 

(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, no 
code test or technical knowledge are necessary.) 

GENERAL ELECTRIC 15 TUBE 
TRANSMITTER- RECEIVER SET 

This brand new 15 tube transmitter -re- 
ceiver was designed for mobile storage bat- tery powered service. It will operate in the "Citizens" band where no amateur license 
to transmit is necessary. It's a cinch for 
ally experimenter to connect this unit for 
110 VAC operation by following the in- structions and diagrams supplied, which 
cover numerous applications, including 
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 FlIER descriptive bulletin. 
Order our RT -1245 for only $29.95, or two 
for $53.90. 

AUDIO AMPLIFIER 
Brand new, dual triode amplifier having 2 
of the valuable and scarce mincer type au- 
dio transformers that sell for over $10.0l) 
apiece, Neat allnllinllol case, fully enclosed 
(largest dimension 6 inches.) Perfect for 
intercom systems, phono amplifiers, mike 
amplifiers. or signal tracer amplifier for 
testing radio sets. A sensational bargain 
at only $3.40 each. 

RT 1579 
wifh Pubes 

diagram and 
parts list only 

$14.95 
A three stage, 
cascade 6SJTs 
and 6F6 output 
stage high gain, 
high fidelity amplifier with 60 cycle, 110 v, 
Power supply on the same 131x14Vz chas- 
sis, which is protected by a substantial 
steel cover over tubes and parts. Made by 
Western Electric with typical quality com- 
ponents such as a husky power transformer 
and oil condensers, this unit is obviously 
intended to give years of trouble -free serv- 
ice with no more need for repairs than 
a telephone. Disconnecting one wire each, 
front the special input and output filters, 
will result in as high a fidelity amplifier 
as can be obtained. 

MICROPHONES 
Super Special - 
Highest quality 
all chrome bullet 
shaped CRYS- 
TAL MIKE of 
top -flight nation- 
ally known brand 
-$5.95. Bullet 
D Y N A M I C 
MIKE - $7.95, 
MIKE dr. -600, 
PUSH -TO -TALK 
MIIKE switch on 

handle -98e, LAPEL 
DIKES- (Simcify wheth- 

er carbon Or magnetic) 93e. 

RT1711 Brand New 12 Tube, 130 Volt Receiver -Indicator -Oscilloscope complete 
with all tubes nd powersupply. Has telescoping hooch over scope tube, which 
is 

screen. d 
equipped s centering' 

with detachable 
am- plitude plitude controls and two video inputs. 

A natural for television $39.95 

SUPER SPECIAL 
FAIRCHILD bombsight POWER UNITS. 
Our 

ntitypofethese is too limited to 
but each unit is brarequired d new, contains 

photo, 
tubes which alone have 

a 
total Value 

electric motors $15.00; 8 motors or gen- 
erators, G of which are of the perma- nent magnet field types relays; and 2(a 
valuable precision resistors p l u s multitude of the ordinary kind, in ad- dition to many condensers d poten- tiometers. All for only $14.95. We will ship but one to a customer while 
our small quantity lasts. 

1000 Cycle AUDIO FILTERS 
Navy P1752010 -1 low pass audio filters 
as entioned in the "Peaked Audio" article in June CQ. and designated by 
the above number, a the exact electri- 
cal and physical equivalent of commer- cial audio filter units selling for $35.00 wholesale. They are infinitely better than the surplus "Radio Range Filters" 
being sold for reducing QRM, and at 2 
KC off resonance for example, a 2 sec- tion filter PD52010 -a is callable 
of twice the selectivity available thru the use f the Q,- (the BC453 sec- tion of the 274N which has provided the amateur's previous highest stand- ard of interference elimination). EX- TRA SPECIAL, NAVY PD52O1O -1 ith diagram $5.00 

TOGGLE SWITCHES 
Order Number 
SW -11- Single Pole, Single Throw.. 35e SW- 12- Single Pole, Double Throw .45e 
SW-13-Double Pole, Single Throw.57c 
SW -14- Double Pole. Double Throw.69e SW-15-Spar. Double Throw, Cen 

BUFRAD TOWER 
This latest addition to the famous line 
of BUFRAD antenna products makes 
up to a hundred foot tower from any 
desired number of ten foot sections of 
extremely strong welded eons( ruction. 
The sections are shipped assembled 
and painted, so that erection is a mat- 
ter of minutes rather than hours. As- 
sembly is a one man job, and is 
accomplished by climbing up the com- 
pleted portion of the tower with the 
next 25 lb, section to be installed, 
hand and footholds are provided to 
slake the work safe and easy. Cap at 
top of tower, provides bearing surface 
for rotating, and prevents water from 

Te 

entering tubes. Useful for police, or 
amateur transmitters, and in addition 
the tower will provide satisfactory TV 
reception where otherwise it would be 
impossible. Ideal for supporting per- 
manent or temporary pourer lines, wind 
generators, stadium public address 
speakers or spotlights for gas stations 
or parking lots. "B" and "C" sec- 
tions together cost a total of $15.75 and 
total 20 feet, "A" sections, which 
make up the entire tower except for 
the top, are each 10 feet long and cost 
but $12.75 apiece. Those who wish 
a mast base will be able to obtain 
one (not shown above), for only $6.00. 
The base is especially useful when 
erecting the tower on a sloping roof 

BUFFALO RADIO SUPPLY 219 -221 Genesee St. De it. 
October, 1949 

RN-8, 

SOS EMERGENCY 
TRANSMITTER SOS 

This is the famous Gibson Girl Trans- mitter that saved so any lives during the war. is It ì used a distress call transmitter on boats and irplanes. The 
Gibson Girl is the easiest transmitter in the world to Operate. No instruction or experience necessary. No external 
15 rely 

supply required 
to turn ether turn in the top of the transmitter and power 

s g erated and the distress signal is 
sent out on the interna- tional distress frequency. Brand New Gibson Girl transmitter complete with tubes, 59.95. 

Antenna Kit for Gibson Girl transmitter. This kit was designed to improve the effectiveness of the Gibson Girl Trans- mitter by increasing the range s ral times. The kit includes 300 feet of special antenna wire, two balloons for raising the antenna in calm weather, two hydrogen generators to inflate the balloons, special box kite for antenna erection in windy weather, and a searchlight, powered by the crank op- erated generator in the transmitter. Complete kit $9.95. 
ALL PURPOSE NEON TESTER. 60 to 550 volt. Indicate all kinds of cur- rent. AC, DC or RF, and c mes om- plete with instruction booklet outlining various tests on radio sets, including the location of fading, dead stages, shorts, a n d making screen -grid and plate circuit tests. 35e ea. Per don. on attractive display card -$3.50. 

$7.05 TAKES BARGAIN "C" 
(All three items below) 

ALUMINUM GEAR BOX 18 x 8 x 7 that contains two powerful electric [ors and t w o atch' d gear trains, 62 gears in all varying in size from 
un 

to 4 Inches in 
ye 

diam- eter. This it is readily converted to rotate in beam antenna or any other similar use $5.00 
SIGNAL CORPS INTER - 

CONNECTOR RELAY BOX 730A 
This valuable unit, made by Bell, 
U. 

d m familiarly known by the S. Army designation BC616, is encased 
case highly 

51/ 
polished alu- minum 

150 mfd. f condenser o r capacity. sensitive relays, resistors, 
and terminal strips. Order several at the giveway price of only $1.95. 

REMOTE CONTROL 
UNIT - Aluminum 
case 4x3x2 contain - 
i n g 2 potentiom- 
eters. triple pole 
switch, 4 Ç n o b s, 

Cone k, phone 
counter 

d gear mechanism 
TIn 

eluding 8 Is r o n g 
JAN ctor to fit box- $1.39. 

BUFFALO 3, N. Y. 
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INVENTORY SALE 
ALL PRICES CUT TO BONE 

WESTINGHOUSE KUPROX RECTIFIER 
0.64 amps -28 volts, Reg. $11.00 ea., SPECIAL.$1.95 
25e TUBE-SA-LE-4 tubes min. /Y53-2A7-55- 

27-01A-85-31 $1.00 
12 BRAND NEW 10" PHONO RECORDS -Asst. Jazz-Pop-Hillbilly-Polkas $1.49 
WOOD MIDGET CAB. 8 /ee57 /ex4 /4" 69e 

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 1hs. 
SPECIAL PRICE $3.00 

TUBE REACTIVATOR KIT 
New Electronic Welding Process instantly welds burnt 
out filaments of 25 -35 and 50 volt tubes, thereby 
saving money and time. Complete wiring diagrams 
and instructions. Also instructions for repairing 35Z5 
tubes. Component, diagram and instructions $2.95 
JONES 20 TERMINAL BARRIER TYPE STRIP....25e 

TRANSMITTING FILTER CHOKES 
63 Henries, .018 Amp.. 930 Ohms 75e 

CONDENSERS 
CCA 2MFD. 1000V (43/ "x31 "x31/ ") $1.25 
CCA 8 MFD. 1000V (7 "x6 "x43/ ") 1.75 
DUB 1 MFD. 3000V (5 "x734"x21/2") 2.00 
FARADON 125 MFD. 1500V. 2 Amps. @ 39 

K.C. (57 /s "x51/2"x4 ") 95c 
.00005 MFD. 2500 W. V. D.C. Trans. Mica '35r 
Signal Corps Phones -2 M. Ohms (8 M. Ohms 

Imp.) . ............................... S1.25 
2 Ft. Extension Cord (Female Plug) 40c 

OIL FILLED FILTER CONDENSERS 
1.-MFD-2000 volts 755 ea. 
1. -MFD -1000 working volts. 6 for 99e 

FAMOUS BRAND RECORD CUTTING HEAD 
Size 13/4x21/2 ready to fit your cutting arm or 

bracket. SPECIAL $2.95 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V..29r 41) -40 -20 MFD. 
40 -40 MFD. 150 V..37e 150 V 38r 
30 -30 TIED 150 V 
LOTS OF 12 (1 Type) 3cr Disc. per Cond. 
21 z M.H. R.F. CHOKE COIT. -275 ea. 5 for $1.00 
3 BAND OVAL DIAL.- 71/2" L x 51/2" H. 79e 
100 RESISTOR ASST. 14 -1/2 -1 WATT 95C 

Low -Loss Short Wave 
Variable Condensers 

3/4" Shaft Type 
5 Plate -20 MMFD 20e 

14 Plate -55 -60 MMFD 275 
Lock Type Air Trimmer 

Variable Co- densers 
3 Plate -12 -15 MMFD im. 
5 Plate -20 MMFD 110 
8 Plate- 30 -:15 MMFD 13e 

10 Plate -40 MMFD 145 
14 Plate -56 MMFD 20c 
20 Plate -80 -100 MMFD 25 
27 Plate -100 -110 MMFD. 35c 

3 GANG T.R.F. 
VARIABLE CON- 
D E N S E R S 
.0003615 Con.75e 
D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....230 
2 piece 5 -pole 
Male and Female 
Separable plug. 
Both with Flex. 
Cord. 4 prs. $1.00 
35c per pr. 

4 PR. WAFER SOCKETS -$1.49 nec C. each ......3c 
PHILCO 4 MF -300 V -13 /s CAN CONDENSER -10e ea. 
W -L -10 W. 1.000 ohm Power Rheostat.. ..290 
5 -6 PRONG WAGER SOCKETS .52.50 per C 
100 ASST S00KsTS- a.5 -6 -7. .... 51.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER... 15e 
30 HY- CILTER CHOKE SHIELDED . . 49e 
UNSHIELDED . 

30 WIRE WOUD RES. KIT -5 -50 W. ASST age 
2.000 ohm Wire Wound Rheostats.. ..$1 ner doz. 
CAPTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS $1.00 per doz. 
RCA 6 OHM POWER RHEOSTATS.......... .39e 
PHILCO AUTO SUPPRESSORS-S5.00 ner C....75 ea 
GEN. ELEC.. WESTINGHOUSE. ete.. 60 CYCLE WaTT 

HOUR METERS. .slightly used, no'-°e,t condition. 
same as sed in your home. 110 -125 volts. 
5 Ampere $2.95 30 Amps $3.95 

Grind your own crystals -Pure Brazilian Quartz. all 
sizes and thicknesses -1/2 lb. package $1.00 

340- degree dial with 10 push button attachment - 
14" shaft -ideal for Xmitters -Sig. Gen. or -Ose .39c 

RCA Band Switches - 
3 gang. 3 pos. 3 band.30e 6 gang. 5 pos. 4 -5 band.40e 
I. C. A. 30'MH RF choke 25e 
Trimmer- Padder Asst. alI isolantite- singles, dual: 

triples -100 asst. pieces $2.25 
5" -450 ohm AC -DC dynamic $1.35 
5" 5M OHM RCA SPEAKER 1.00 
Philco rotary tap tone control 25C 

ATTENTION: Prospectors 
Explorers for Hidden Treasures! 

Construct a U.S. Army Tyne of Metallic Mine Detec- 
tor from these U.S. Army Mine Detector Amplifiers. 
Amplifier unit only (less tubes and batteries) with 

e 
cables headihto cord and .jack. Army wiring diagram. 
Type AN/PRS-1 $1.95 
TUBES -034 -79c; 117L7 -895: }115. same as +1224 
-20c. 
10 DRY ELEC. FILTER COND. ASST. $1.10 
6 ASST. WET ELECTROLYTIC CONDENSERS....590 
RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON- 
TAINS BYPASS & 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 "x10 "x15/a" 

-29c; 5 "x10 "x11 /s" ..... .. .. ...... .250 
RCA ADJUSTABLE CODE INTERFERENCE WAVE 

TRAP 456 -475 K.C. 25c 
PHONE JACKS -OPEN & CLOSED AUTO. 18c 
NATIONAI. 5 -15 -450 VOLT CAN Fil. TER CON- 

DENSER . 390 
EBY SPEAKER VOL. CONTROL -60 OHMS 15e 
SALE -PHONO RECORD ALBUMS -SALE 

10 " -3 comp.-15e; 4 comp. -20c: 12 comp. -49c 
12 " -3 comp.-15c; 4 comp. -205;. 12 comp. 690 

WESTERN ELEC. TRANSMITTING STEP -DOWN 
TRANSFORMER -AC. 190, 210. 230. 250 V. W.E. 
20 AMP RETARD 
ea. FreightShipmentts Only. 8 EC AL.t 1 $5.00 ea. 

MINIMUM ORDER $2.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. OC 
324 Plane Street NEWARK 1, N. J. 
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and destroy any industry in which it 
is permitted to go uncontrolled. 

Fifth, Fair Trade laws may not be 
used for vertical price fixing within 
an industry. That is to say, two or 
more manufacturers may not get to- 
gether with the purpose of establish- 
ing similar prices on like products so 
as to control the field. Such practices 
are still in violation of the Sherman 
Anti -Trust Law, are expressly prohib- 
ited in State Fair Trade laws. 

But now, let us consider for a mo- 
ment, what the wide- spread applica- 
tion of Fair Trade procedure could 
mean to the television industry. Can 
you imagine what it would mean to be 
able to talk to a prospect and to know 
that he could not go anywhere else 
and buy the same receiver for 15 to 
30 per -cent below list ? Can you ima- 
gine how much more salesmanship 
you would be able to use by knowing 
that price alone would not be the final 
deciding factor, regardless of what you 
might say? Can you imagine how 
much more willing and complete 
could be your service on a set that 
you had sold at a legitimate profit, 
and how much more recommended 
business would come as a result of 
such service? 

Actually, it would mean a return of 
the radio and television business to 
the status of a stable industry prom- 
ising a good future to anyone who 
was properly trained and willing to 
apply himself. Today it has fallen 
into the hands of cut -throat price ma- 
nipulators who think only in terms of 
rapid turn -over and immediate profits 
(if any!). 

Of course, like all dreams, this one 
is not capable of 100 per -cent realiza- 
tion -for a time at least. But the suc- 
cess of Fair Trading in other fields 
promises that it is possible for the 
radio industry to gradually build into 
its fiber the sound elements of price 
regulation and to eliminate the evils 
of wide -spread price cutting. 

To quote Augustus Wolfman, Editor 
of National Photo Dealer in a special 
statement made for RADIO & TELEVI- 
SION NEWS: 

"Fair Trade, when effective, bene- 
fits every bracket of an industry as 
well as the consumer. It prevents 
destructive price competition which 
eventually ends in the failure of a 
number of retailers with consequent 
loss to manufacturers and possible 
failures among this group as well. 

"As far as the consumer is con- 
cerned, a series of failures of this type 
will first of all decrease the number 
of available jobs. Secondly, in order 
to meet the pressure of retailers who 
are fighting a price war, manufac- 
turers may decrease the quality of 
their products in order to reduce 
prices, and again the consumer suf- 
fers. 

"As far as the photographic field is 
concerned, Fair Trade is not yet fully 
effective. However, one of the most 
noteworthy gains in the photographic 
industry, made possible by Fair Trade, 
is the elimination of retail advertising 

PRECISION 
N EW ELECTRONICS 

SIGNAL TRACERS 

Write for literature and 
name of your nearest Jobber 

WtC\S \ON TCCCROl1 \GS, \rc. 

64\ -643 M\\W '")\SE 
C',\ \CAGO 21, \ \ \ \N O\S 

SIGNAL TRACER SPECIALISTS 

HIWAY mummy 
JACKPOT SPECIALS OF OCTOBER! 

TUBE OF THE MONTH -829 
Brand new. Boxed. 
Ea. $2.75 
Order 4 for $10.00 and we prepay shipping. 

TCS EQUIPMENT -Eye 'em! Buy 'em! 
TCS TRANSMITTER $65.00 
TCS RECEIVER 65.00 
TCS 12 VDC POWER SUPPLY 21.00 
TCS 110 VDC POWER SUPPLY 47.50 
TCS REMOTE CONTROL. NEW 14.50 
CABLES FOR ABOVE EQUIPMENT: 

20 FT. LENGTH 3.50 
18 IN. LENGTH 1.75 

NOTE: All of above equipment (except Remote 
Control) is used, in good condition guaran- 
teed. All units pre- tested to assure perfect 
operating condition. 

SCR -274N, ARC -5, ATA /ARA 
EQUIPMENT 

.19-55 Mcs. Receiver. New $14.75 
3 -6 Mcs. Receiver. Good cond. guar 4.95 
6 -9 Mcs. Receiver. Good cond. guar 5.95 
'7-9 Mcs. Arc -5 Trans. New but not 

factory packed 9.95 
(average wt. of above items 13 lbs.) 

The Hottest Buy in the Book! 
ANTENNA LOADING COIL 

Used with GP -6 equipment. Brand new! A buy 
in just for parts alone! Has coil form which is 
6 in. long, 21/2 in. diam., heavy, 4- position 
porcelain tap switch, 2 feed -thru insulators, all 
housed in aluminum case 6 in. a 61 /s in. x 4 in. 

$1.49 ea. POST PAID 

The Hiway Policy: 25% DEPOSIT WITH ORDER. 
Remit in full -SAVE C.O.D. CHARGES. SAT- 
ISFACTION GUARANTEED OR YOUR MONEY 
BACK! 

HIWAY COMPANY 
Electronic Division 

1304 S. HOOVER ST. 
(Just S. of Pico) (Fitzroy 0343) 

LOS ANGELES 6, CALIFORNIA 
Send for FREE Catalogue! 
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which contains cut prices on new mer- 
chandise. 

"In addition, may I point out that 
in a recent survey conducted by Na- 
tional Photo Dealer magazine, 53 
per -cent of photographic dealers re- 
plying stated that Fair Trade was 
working in their areas, 26 per -cent 
indicated that it was partially suc- 
cessful, and only 21 per -cent men- 
tioned that it was not successful. 

"The two principal reasons for the 
failure of Fair Trade wherever it is 
not working are the inability of the 
dealers to co- operate to make it work 
and the indifference of manufacturers 
towards enforcing their Fair Trade 
contracts. 

"The fight for more effective Fair 
Trade. is still being carried on in the 
photographic industry and we are 
looking forward to achieving our goal 
in the not -too- distant future." 
The Problems of Enforcement 
Naturally, the application of Fair 

Trade laws presents problems -some 
of them quite serious. But, none of 
them are so great that they could not 
be solved by the same genius for or- 
ganization and planning that has 
brought us the modern television re- 
ceiver. 

A most important problem, as men- 
tioned by Mr. Wolfman, is that of 
enforcement. Fair Trade laws in 
themselves impose no penalty. They 
are, in the terms of the lawyer, "per- 
missible" rather than "mandatory" 
laws. They permit the manufacturer 
or vendor to establish Fair Trade 
prices, but they are only effective if 
someone enforces them. It has been 
definitely and repeatedly proven that 
where Fair Trade laws are properly 
and consistently enforced, uncon- 
trolled and unwarranted price cutting 
is reduced to a minimum and cut - 
price advertising is eliminated. There- 
fore, where such enforcement is lax 
or entirely lacking, the resulting 
failure cannot be charged to Fair 
Trade laws but rather to the failure 
to enforce them. 

Actually, when an article is Fair 
Traded, anyone who is injured by the 
price cutting may obtain the neces- 
sary injunction to cause the offending 
party to cease. However, because of 
the legal complications and the ex- 
pense involved, it is hardly practical 
for a single dealer to undertake such 
enforcement, and it is generally done 
by the manufacturer or a distributor. 

For example, in the case already 
cited in Chicago, it is the distributor 
who initiates the enforcement, though 
it must be admitted, since his is the 
only line in that area that is Fair 
Traded, it is in some ways a thank- 
less task. 

On the other hand, many of the 
photographic dealers in the Chicago 
area have organized themselves into 
the Chicago Area Photographic Re- 
tailers Association under the leader- 
ship of Mr. Harry Graw, President of 
the General Camera Company. 

Since most of the items sold in pho- 
tographic stores are Fair Traded, the 
October, 1949 

A RELIABLE SOURCE OF 6 -VOLT DC 

STANCOR " M°` Power Pack 

Ideal for... 
Servicing auto radios ... 
demonstrating auto ac- 
cessories . . . replacing 
storage batteries . . . 

testing push -button sole- 
noids . .. testing 6 -volt 
battery -type radios . . . 

electroplating and many 
other uses. 

The Stancor Model 752 Power Pack is an efficient selenium rectifier type of power supply -indispensable for many uses around the modern service shop where a dependable source 
of 6 -volt DC is required. 
Low internal resistance provides high current capability with 
good voltage regulation, while heavy duty components are designed to withstand high over- loads. For demonstrating or testing auto radios, several sets with motor tuning can be operated simultaneously. 
The Stancor Model 752 Pack plugs into the standard 115 - volt, 50 -60 cycle AC supply to provide a continuous output 
of 6 -volts at 12.5 amperes DC, or 25.0 amperes inter- mittently. A built -in voltmeter permits visual 
checking of output voltage, and a seven -posi- 
tion switch provides variation of output 
voltages over a convenient range for vari- 
ous loads. 

ONLY 

$439° 
SEE THE STANCOR MODEL 752 POWER PACK AT YOUR DISTRIBUTOR TODAY 

Write or ask your Stancor distributor for the new Stancor catalog, listing complete specifications and prices of more than 400 Stancor transform- ers, chokes and related components for radio and television servicing. 

STANDARD TRANSFORMER CORPORATION 
ELSTON, KEDZIE & ADDISON CHICAGO 18, ILLINOIS 

These savings are possible as a result 
of our new policy of selling from 

factory direct to you. 
Old Price 

AB -3 Power Amplifier $159.00 
ATB -3 Power Amplifier 168.00 
C -500 Phonograph Preamplifier 12.50 
DR -1 Duplex Arm. 58.20 
DR -2 Duplex Arm. (Auto. Switch) 65.70 
N -7 Magnetic Noiseraser 57.60 
N -14 Magnetic Noiseraser 97.50 
NSA -20 Noise Suppression Ampl 154.50 
NSF -1 Noise Suppression Filter 36.00 
NSF -2 Noise Suppression Filter 7.50 

New Price 
$112.00 

119.00 
9.90 

40.00 
44.00 
49.50 
86.75 
97.50 
24.00 
5.00 

The Minnesota Electronics Corporation 
97 East Fifth Street . St. Paul 1, Minnesota 
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SOFT IRON 
POLE PIECES 

RIP 

Precision machined soft iron pole pieces 
and alnico magnets, used by Burlington 
have no equal for permanent magnetic 
strength and uniform flux distribution. 
All ranges AC and DC available in rec- 
tangular or round case styles and are 
guaranteed for one year against defects 
in workmanship or materials. Refer in- 
quiries to Dept. K -99. 

frIINSTRUMENT COMPANY 
BURLINGTON, IOWA 

SUPPRESS TV I 
ag;c4 Dza.ke 

Drake 
T V -300 -50H P 

High Pass 
TV RECEIVER 

FILTER 
Amateur c 57 

Net 

Add 25¢ for postage anywhere 

Provides high attenuation at all low 
frequencies - more than 60 db down at 
the TV I.F. frequencies. This receiver 
filter will improve TV reception to a 
remarkable degree by rejecting low 
frequency interference (below 50 mc.) 
from amateur and short-wave broadcast, 
diathermy, QRN and other noise. This 
small filter with attached ground strap 
may be easily installed near the TV 
Tuner for best possible results. Will 
not reduce the strength of the TV signal. 

Drake 
TV- 52 -4OLP 

Low Pass 
TRANSMITTER 

FILTER 
Amateur, Net 

$1295 
Add 40¢ for postage 
anywhere in U.S.A. 
Inserted in 52-ohm coax transmission 
line or coax link between transmitter 
and antenna coupler, this filter provides 
excellent attenuation of all antenna and 
feed system harmonic radiation above 
30 mc. with no reduction in signal 
strength in the ham bands, 10 meters 
or below. Handles I KW on reasonably 
flat lines. No adjustment required 
when you QSY or move from band to 
band. 

PERMS: Cod 

with order, or 

25% deposit. 

balance C.R.R. 
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ins. 
STANDARD RADIO Pe ELECTRONIC PRODUCTS 

135 E. Second St. DAYTON 1, OHIO Tel. TUlton 2174 

FLOYD HALL 

Station KO C S 

Ontario, Calif. 

"Out- performs 
all other 

systems " 
SEEPAGE 27 

primary task of this group has been 
to police their markets and to see that 
Fair; Trade prices are upheld. 

To do this they have hired shoppers 
who periodically check on the prices 
at which various items are being of- 
fered, and when it is established that 
price cutting has been practiced, pre- 
liminary warnings are given; if these 
are ignored, the matter is turned over 
to the Association's legal counsel. 

A similar plan of procedure has 
been adopted by the Guild of Photo- 
graphic Dealers of New York, Inc., 
and other groups are gradually being 
formed over the country in an effort 
to give protection to dealers who wish 
to carry on a legitimate retail busi- 
ness. 

While cases where manufacturers in 
other fields, have successfully used 
Fair Trade to control price cutting 
are too numerous to list here, one of 
special interest to us in the television 
field is the recent suit of Allen B. Du- 
Mont Laboratories to restrain R. H. 
Macy and Company from advertising 
and selling DuMont television receiv- 
ers at cut prices. Legal action was 
instituted against Macy's after the 
store ran newspaper ads in New York 
papers offering DuMont sets at 20% 
off. 

At the time of publication of RADIO 
& TELEVISION NEWS, Macy's had been 
legally restrained from representing 
themselves as DuMont dealers. 

DuMont has disfranchised eight or 
ten dealers for price cutting in the 
past, but this is the first instance of 
legal action to protect the manufac- 
turer's price structure. 

As previously mentioned, because of 
the limitations of space, it has been 
quite impossible to completely present 
the story of the possible advantages 
and the problems of Fair Trading as 
a means of controlling price cutting 
in the television industry. We have, 
however, sought to establish the basic 
principles involved and to illustrate 
the manner in which it has been suc- 
cessfully applied in other fields. 

Naturally, there are many questions 
that will arise in the minds of our 
many readers, and we refer them to 
two sources from which they may ob- 
tain additional, accurate information 
on the matter. They are: The Ameri- 
can Fair Trade Council, Inc., at 11 E. 
44th Street, New York 17, N. Y. and 
the Bureau of Education on Fair 
Trade at 205 East 42nd Street, Suite 
1909, New York 17, N. Y. 

In closing, we feel we can do no 
better than quote a special message to 
RADIO & TELEVISION NEWS readers from 
Mr. Don White, Executive Secretary 
of the National Association of Visual 
Education Dealers whose group has 
the benefit of many years of experi- 
ence with the problems of price con- 
trol. 

"The best way I know to explain 
the effect of Fair Trade on the audio- 
visual business is to compare it to the 
Bible. That is, not everyone abides by 
the rules it sets up, but we'd be in a 
dickens of a fix if we didn't have it at 
all. 
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"Most of the products in the audio- 
visual field are now covered by Fair 
Trade contracts. Our experience with 
these has been that when properly en- 
/weed, they serve to protect the man- 
ufacturer, the dealer, and the cus- 
tomer. 

"The manufacturer is protected 
against the loss of his good name, 
which occurs when his product is 
price -cut. The dealer is protected 
against cut -throat competition and 
can afford to get out and develop sales, 
confident that he will not lose them to 
price- cutters. And the customer is 
protected because he knows he is buy- 
ing the Fair Traded product at the 
lowest price at which it can be sold 
by any reputable dealer. He is re- 
lieved of the necessity of 'shopping' 
for a better price. 

"In these days of competition for 
every consumer dollar, each industry 
needs to build up, at the dealer level, 
a hard -hitting and effective sales 
force -not just order takers, but a 
sales force that can create the desire 
to buy. 

"The only way such a sales force 
can be maintained is through protec- 
tion against price- cutting. And a sol- 
idly enforced Fair Trade contract is 
the only sound means of providing 
that protection." 

EMPIRE STATE GROUP 
TO GIVE TV COURSE 

ESFETA, the Empire State Federation 
of Electronic Technicians Associa- 

tion, launches a New York state -wide 
television course to continue through 
the Fall and Spring of 1949 -50. 

There will be a total of 16 meetings 
in the series, each to be presented in 
four major areas: New York City, 
Poughkeepsie, Binghamton- Endicott, 
and Rochester. The lectures in New 
York City will be held on each first and 
third Wednesday, beginning with the 
first week in September. The lectures 
in Poughkeepsie will be held on each 
second and fourth Wednesday. begin- 
ning with the second week of-Septem- 
ber. The Bingham ton -Endicott lectures 
will be held on the first and third 
Wednesdays of each month, beginning 
with the third week of September. The 
Rochester meetings will be held each 
second and fourth Tuesday, beginning 
with the fourth week of September. 
These lectures will continue at each of 
t he above locations until all 16 are e 
pleted, skipping only the Christmas 
and New Year's week. 

Among the companies sponsoring the 
courses will be John F. Rider, Pub- 
lisher, bard Products Co., Philco, 
Westinghouse Electric, Emerson Radio 
and Phonograph Corp., Allen B. Du 
Mont. Bendix, Motorola, Hickok Elec- 
trical Instrument Co., Radio Service 
Dealer, RCA, and General Electric. 

Addis' al information, including a 
complete list of the topics to he cov- 
ered, is available from Samuel L. Mar- 
shall, Educational Director of ESFETA, 
262 Sullivan Place, Brooklyn, N. Y. 
Everyone is welcome to attend any of 
these lectures. Should you care to par- 
ticipate, please advise the educat al 
director beforehand at the above ad- 
dress. -Z 
October. 1919 

NOW ... THE FAMOUS #630 TYPE TELEVISION CHASSIS 
THAT HAS SET A STANDARD FOR THE TELEVISION INDUSTRY 

OFFERED TO YOU IN A 16 INCH CHASSIS 
Not in kit form, completely wired and ready to operate 

A COMPLETE TELEVISION CHASSIS 
Ready for Custom Built Installation 

LICENSED BY RCA 
Built -in voltage doubler 
31 RCA tubes incl. rectifiers 
RCA 13- channel tuner 
16" brackets included 
Automatic picture stabilizer 
Long -range fringe reception 
New improved daylight viewing 
Dimensions W -21) 2" H -10" D -16" 

NO FINER RECEIVER AT ANY PRICE 
Your Net Price 

Complete as Pictured 
(Less CR Tube) '179' 

16" RCA #16AP4 (Metal) $54.25 
16" TEL -O -TUBE #16CP4 (Glass) $57.50 

BEAUTIFUL TV CABINET 
Fits any 630 type chassis 

In Genuine 
Mahogany or Walnut. 

Ins I. Safety Glass & sup- 
ports. 

W -23%",H- 24 ",1) 224,/, ". 

'4750 
special 

G.I. 3 SPEED CHANGER 
Plays all 33,,3, 45 & 
78 RPM records. 
Simple, streamlined. 
Combine with your 
radio or TV rt 
Complete 52349 ready to 
operate. 

TWIN TRANSMISSION 
WIRE 

(300 Ohms) 
100 foot hank S 1.39 
500 foot spool 6.45 
1000 feet 11.95 

HIGH VOLTAGE FLYBACK 
Horizontal Output 

Transformer 
Similar to RCA No. 211 - 
T5. Ample stepped up 
voltage to convert your 
Io" receiver to a It; inch 
set. 

Only'489 

ALL CHANNEL ANTENNA 
Covers all TV & A'M 
channels. Tuned im- 
pedance for line 
matching. Assembles 
in it jiffy. 10 ft. up- 
right. List price, 
$14.75. 

Yours for.. 
$737 

INDOOR TV ANTENNA 
Instantaneous adjust- 
ment, chrome telescop- 
ing dipoles. Excellent 
performance. 300 ohm 
lend -in included. 
Regular price A 
$6.95. $ a 3 U 

U 
.7 

Special at 

i 
COAXIAL 

CABLE 
RG59U 

(72 Ohms) 
100 foot huu)k.$ 4.65 
500 foot spool. 21.95 
1000 feet 39.85 

RCA FRONT -END TUNER 

Complete ready to install; 
pre- aligned and tested. 
Including 3 676 tubes. 

Net $2895 
GUARANTEED TELEVISION TUBES, RCA, SYLVANIA, ETC. 

1 B3GT $1 .49 6AC7 
5U4G .59 6AG5 
5V4G .85 6AL5 
615 .49 6AT6 
6J6 .69 6AU6 
6H6GT .39 6BA6 

$ .79 6BG6G $1.59 
.69 6SH7 .59 
.79 6SK7GT .49 
.79 6SN7 .69 
.79 10BP4 24.95 
.79 12LP4 39.50 

IMMEDIATE DELIVERY -SEND 20 °b DEPOSIT WITH ORDER 

BROOKS RADIO DISTRIBUTING CORP. 
80 VESEY ST. (Dept. B) NEW YORK 7, N. Y. 
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NE 
ABOUT 

1.1111E 
CAPACIIORS 

( ExTRn 

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 COmPARY 
Distributors' Division 

of the Sprague Electric Company 
NORTH ADAMS, MASS. 

Tune Your Antenna 
(Continued from page 47) 

leys on the center mast, where it will 
separate by itself. Next, tie another 
strong, paraffin- soaked cord securely 
to the feeder. (Tape should be used 
here to prevent the cord cutting into 
the insulation.) It should be tied to 
the feeder about 20 feet below the 
pulleys on the center mast. The exact 
location where it is tied on the feeder 
may have to be changed later to suit 
your particular set -up. 

If the cord begins to get too near 
the pulleys when making initial ad- 
justments, it should be tied lower 
down. Fasten it securely to some 
firm support, preferably inside the 
shack. It should extend straight down 
from the pulleys to avoid any side 
pull on the center mast. Running the 
cord through a pulley near the base 
of the mast would accomplish this. 
Fastening the bottom end keeps the 
feeder from being drawn further than 
desired through the pulleys. 

Weights are now attached to the 
cords by the masts at the ends of the 
antenna; use a step ladder to tie them 
up about 10 feet or more from the 
ground. These weights should be 
heavy enough to keep the antenna 
from sagging, but not so heavy that 
they will interfere with the proper 
working of the mechanism. Window 
weights are ideal, as their slender 
shape gives them a neater appear- 
ance. 

Next step is to connect the bottom 
end of the feeder to the transmitter 
tank link. Set the transmitter fre- 
quency near the low end of the 80- 
meter band. Untie the bottom end of 
the cord that is fastened to the feeder, 
and, with the transmitter on, slowly 
let it out while you keep an eye on 
the plate current to the final. As the 
weights now pull the antenna, making 
it longer and pulling the feeder up 
through the pulleys, separating it 
there to form the antenna, the plate 
current will rise excessively at one 
point, indicating maximum load. This 
will be . the maximum length of the 
antenna on this particular band. Tie 
the cord securely again. 

Allow several more feet of feeder 
before cutting off the surplus length 
and connecting it permanently to the 
transmitter, since the harmonic on 20 
meters will require a longer antenna 
wire to load to resonance. 

If, in this process, the weights have 
reached the ground, they will, of 
course, have to be tied up again, pref- 
erably about 10 feet from the ground. 

Tune the transmitter near the high 
end of the 75 -meter band. While it is 
on, pull the cord, drawing the weights 
up and shortening the antenna until it 
loads to maximum again. This will 
be the shortest position. For con- 
venience in tuning, the cord could be 
wrapped around a 1/2 -inch shaft, with 
a crank attached to it. 

When the antenna is shortened, it 

BRAND NEW 

SAVE MONEY GUARANTEED 
GENERAL ELECTRIC SELSYN 
Type 2JIGI 

Will operate from 
110 volts, 60 cycle 
by using a resistor 
or a condenser in 
series. Size is 21/4" 
in diameter 4a/ß" 
long. Ideal for 
beam antenna po- 
sition indicator. 

Price $21.75 
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 $2.70 
ea. net, new 

Type 36938-2 
110 volts, 60 cycle, 2.2 
watts, % R.P.M. Price $ 70 

ea. net, new 

Type 33669 -2 
110 volts. 60 cycle, 
2 watt, 'oo R.P.M. Price 42.70 

ea. net, new 

Type 1600 
110 volts, 60 cycle, 2 -3 
watts, 1 R.P.M. Price $2.70 

ea. net, new 
NEW ADDRESS 

INSTRUMENT ASSOCIATES 
37 EAST BAY VIEW AVE. 

GREAT NECK, N. Y. 
iMperial 7 -1147 

"SPECIAL" 
Beacon Revr BC 357 NEW $3.50; NEW 11L -8 $2.00; 

or both for $5.00. 

AIRCRAFT RADIOS 
ART /13 Complete,_ Tested, Guaranteed, $240.00. 
SCR 522 parts, Antenna 104A or 104 -B, $1.00 (new). 

Dynamotor, NEW, $5.00. .1 boxes, manual, and 
(Lvnamoror, $85.00. Transceiver only, $40.00. 
Anton ̂ a, $1.co 

BC 34S Reconditioned, tested, guaranteed, complete, 
$125.00. Receiver only (no -Q or -it), $79.50. 

BC 348 RF unit complete, NEW, $2.00 each. 
JIN -2012 NEW. $35.00. 
ARN 7 or BC 4334; Radio compass units, complete 

with manual and all component parts, $85.00, In- 
verter for above 141G, $25.00. (See us for all 
component parts, new.) BK 22K relay, $3.00; 
Plugs, $1.50 ea.; 35C 124 Tuning Cable .015 per 
inch, Control Boxes, $7.50 and $5.00, used, with 
hack FT 214. Loop LP21A, $5.00, new. 1 -81 In- 
dicator, NEW, $5.00; I -82, $7.50; CD 365, 75c; 
Chart lIC 358 (specify set), 50e; Each FT 213, 
$ I.00. 

MN 20E Loop (new for MN 20), $7.50. 
IITA1B Transceiver. new, Bendix, $400.00. 
ANT /13 RCA 25 Watt transmitter, new, $112.50. 
SCR -108 complete a ith Snit BC604 & Revr BC 003 

25 -35 MC, $:5.00 (10 channel push button). 
TA -11 Bendix 140 Watt (new) transmitter, $45.00. 
Sonar sets, NIP) \model (VA, used, good, $150.00. 

PLUGS and hard to get items all new 
ART/13, all plugs, set, $15.00; BC 348 plug, $1.50. 
A1tN /7 or 433 -G Plugs, set, $5.00 (includes inverter 

plug) : l'l, 112, 118, or Pl. 112. individually, $1.50. 
Command .set, plugs, receiver, or xntr, any 3 for 

$ 
)tigh1.t 

00. 
angle. drives for Command sets, 75c; Flex. 

tuning shafts, 13' long, $1.00; PL 55 Phone plug, 
39c; I'Q, 6S, JR 26. Pl 54 or Phone Jacks, 25c 
each; SCR 522 plugs, set of 16, complete, $20.00; 
any single plug, $1.50 each; Co -ax Plug 259A. 
35e, or 4 at $1.00; ARC /3 or BC 4 PL 154A, new, 
35c. 

ACCESSORIES 
Earphones HS 33 or 38 with headband (new), $2.00. 

Same, export packed with rubber cushions, $3.75. 
P -1 Generator. Eclipse, NEW. $30.00. 
Slug tuned inductances (new) for SCR 522, a hot item 

at 10e each order. $1.00). 
Airplane switches, any u type, SP. 355; DPST, 50c; 

DPDT, 75c; Micro switches, 75c. 
Jewell Lights, can be dimmed by turning. Colors: 

Red. Amber, Green, Yellow. Any 5 for $1.00. 
1042 -6A Eclipse voltage regulator, new, $15.00. 

DYNAMOTORS -New original cartons 
DM 33A, $1.50; PE 73, $5.00; PE 94. $5.00; PE 115, 

$10.00; DM 32. $4.50; PE 206, $5.00. 
TELEPHONES 

EE8 Field Phone, $7.50, canvas, used: Leather, New 
$15.00; Western Electric 5 -bar generator wood call 
box id French hand type 

or 
phone, used, very good 

at $7.50 each; Call box only $4.00; 
TS -13 Rand set. $4.50. Ideal shack 

m-to 

-house rig. 
for the XYL. Holders for sound powered phone, 
$1.00; Holder for other phones, 495 ea. 

FARWEST TRADING CO., Inc. 
209 1st Ave. South Seattle 4, Wash. 

W7XQV 
(We do not issue catalogues) 
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may be drawn back through the pul- 
leys in the center and become part of 
the feeder. This section that is pulled 
back through the pulleys has been 
separated, but if the grooves in the 
pulleys are not cut too deep, the wires 
will come down practically together 
because of the tension on them. 

Loading on the third harmonic, 20 
meters, now becomes an easy matter. 
The lower end of the 20 -meter band 
should load with the antenna slightly 
longer than it was when loading on 
the low end of 80. 

Now there will be no more need to 
say, "Well, OM, I usually work on this 
frequency because my antenna seems 
to load up better here than anywhere 
else." For you have now constructed 
an antenna without any of the "cut 
and try" methods and will always be 
ready to load it to any frequency in 
the band by a mere "pull of the 
string!" 

3Ór 

Self -Supporting Towers 
(Continued from page 57) 

and the tower trued up, go over the 
welds and fill in all open spaces be- 
tween the various parts. Use plenty 
of brass to make good joints. This is 
important, as a poor joint will break 
loose in a high wind. Test the finished 
tower by standing it up in the yard 
and having two men climb it before it 
is put up on the roof. When installing 
the tower on the roof, carry it up with 
the feet bolted in place, but without 
the antenna array, so that you may 
mark the location of the holes where 
the feet are to be bolted to the roof. 
Use long bolts and pieces of 2 x 4 
lumber inside the attic, if this is at all 
possible, in preference to lag screws 
which may easily pull out of roof 
sheeting boards. 

After the feet are bolted to the roof, 
two of the tower legs may be un- 
fastened and the entire assembly 
tipped over on its side. The antenna 
array may be installed now while the 
tower is in this horizontal position and 
easily accessible. 

Weld stand -off insulators to the 
tower to carry the twin -line or coax 
cable used for lead -in, but do not tape 
the lead -in line to the metal tower. 
Run a #4 wire from the base of the 
tower to a ground stake for lightning 
protection, using a stake or piece of 
pipe at least 6' long for the ground, 
which is very important and should 
not be overlooked. 

The upper part of the twenty -foot 
section is the same as the ten -foot sec- 
tion shown in the photograph. No 
dimensions are given for the cross 
braces (see the drawing) because these 
pieces should be cut to fit after the 
rest of the pieces are welded in place. 
There will be some variation in the 
length of these pieces, owing to nor- 
mal errors that will be made in work- 
ing with the longer lengths of tubing. 
For the sake of clarity some of the 
diagonal bracing has been omitted 

October, 1949 

"HARD -TO -FIND" SPECIALS: 

COMMAND 

BC -645 -A TRANSCEIVER FOR CITIZENS BAND 
15 Tube Transceiver ideal for conversion to 460 MC. Citi- 

zens Band. Freq. coverage 435 to 500 MC. For 
conversion info. see QST, Feb. '47 f/420 MC; see $i 695 Electronics, Aug. '48 f /460 MC. v 
Price NEW and BOXED 
DYNAMOTOR PE -I01 for BC- 645 -13 or 26 volt input. Re- 

quired voltage output $2.95 
TRANSFORMER for BC- 645 -110 Volt 60 cycle input ; output 

400 Volt 150 MA. after filter. 12, 9, & 6V. A.C. 
4 amps and 5 V., 3 amps. No. NH -645 $6.95 

CHOKE -15 Hy. 150 MA. No. NH -646 $2.95 

RECEIVERS - TRANSMITTERS - And Accessories: 
USED 

BC -453 Rec. 190 -550 KC $12.95 
RC -455 Rec. 6 -9.1 MC. 7.95 
BC -454 Rec. 3 -6 SIC 6.95 
DUAL or TRIPLE Rec. RACK 1.50 
BC -450 Triple Con. BOX 1.95 
TRANSFORMER -F /Comet. Rec. 110 
V. 60 cy. input; output 250 -0 -250 
VAC., 60 MA., 24 AC .6 A. & 6.3 
VAC .6 A. 
No. NH 109- $3.00 

DYNAMOTOR -(ian be used on 6 VDC 
to supple 2111 V., 50 MA. f /Comm. Rec. 
Mobile Operation. USA /0 515 $2.95 

EXTRA SPECIAL: 
Cu -213 ('ABLE, Seven cond. No. 20 AWO., 
two rood. separately shielded, within an 

outer shield for all 7 conductors. Insulated. 
rubber covered. 35 ft. length S I .25 

BC -459 Trans. 7 -9 MC 
USED 
$12.95 

NEW 

BC -457 Trans. 4 -5.3 MC 7.95 $9.95 
13C -458 Trans. 5.3 -7 MC 5.95 8.95 
T -18 Trans. 2.1 -3 MC 8.95 
T -20 Trans. 4 -5.3 SIC 9.95 
T -28 Trans. 100 -156 MC 29.95 
DUAL TRANS. RACK 1.50 

MOBILE 
DYNAMOTOR 

11811 Volt< 216 MA. output 
at 12 VDC input. IIVDC 
input: 300 Volt 150 MA 

output. As illustrated. Size: 

No. 1M1-cso Br we S7.95 
DYNAMOTOR -0 VDC input: outprlt 450 V 60 MA. 

6V111.3 input: output 275 V. 511 51A. with Blower. 

No. DM -1450 -Price $3.95 

CONDENSER 

BC -442 ANTENNA RELAY BOX 
with Cond. $2.95 

13C- 456 Trans. MODULATOR Re- 
issue $2.50 

TRANSFORMER F /Comm. Trans. 
110 V. 60 cy. input; output 600 -0- 
600 VAC 250 MA. 12 VAC It A. 
.@ 12 VAC It A. t& 

5 VAC It A. 
#NH -108 $6.90 

CHOKE -15 ny., 250 MA. 
# N 1I -121 $4.95 

MP -22 MAST BASE 

Mounting with spring action and 
mounting bracket insulated at top to 
receive MS -53 Mast Section, as listed 
below. Mast Base M1' -22 only.S2.95 
MAST SECTIONS: For above MP -22 
Base, tubular steel, copper coated, 
painted -in 3 foot sections. Bottom 
Section MS -53 ear, be oµsed to slake 
any length. AIS -i12- 513S-49 for ta- 
per. Screw-in type. Any section- 

L...... 

]'rice 50e Ea. 

ASS'Y. 
5 GANG with vernier tuning. 
Its AIMED. to 450 SlMF1). each 
section. Size: 7%"x3% "x3M ". 
('rice $2.95 
CONDENSER -3 Gang. 25 

AIMED. to 450 17M6'Ú. ea. 
section. Size: 6"8:144."3.. section. 

S I .95 

TRANSFORMERS -110 Volt 
60 Cycle Primaries: 

Sec. 12 V. 1 amp. $1.50 
Sec. 24 V. 1 amp 1.95 

Sec. 24 V. .5 amp 1.50 

Sec. 36 VAC. 2.5 amp 2.95 

Sec. 14 -14 or 28 Volt. 
4.95 7i or 15 amp 

SELSYN TRANSMITTER AND 

INDICATOR SYSTEM 
Ideal as radio beam position indicator for Haim Tcle- 
(isiou, or Commercial use. Complete with 5 inch 1 -82 
Indicator, Autosyn Trans., 12 Volt GO epic Trans- 
tinnier, and wiring instructions. 
Prices: NEW $9.95 USED $7.95 
Pl.-118 1'LUG 
f /1 -82: $1.00 Autosyn Trans.: ...$2.95 

DYNAMOTORS AND INVERTERS: 
Write today telling us your requirements -Or send 
for list It stock available of the following numbers: 
1)51- 20- .22- 3:3- 40 -42; PE-73-94-98 ; 141)-- 77 -86- 
43; PE -21Ì1i -218 -115; 5114- 149 -1405- 153 -153F: 
D- 401 -402 -104, etc. 

SELSYN SIZE V -No. C- 78248 -110 Volt AC 60 Cycle. 
'an be used to turn .small antennas or for position 
ndi('ator systems. Size: 3%"x5%". 

Price -Per Pair $5.95 
SELSYNS 211G1 -WITH CAPS -Can be used as po- 

ll-ion imlicatm' for antennas. 110 Volt 6O Cycle. 
Instructif tI furnished. Normally operates from 57.5 
V. 400 1'>c'uo. Price -Per l'air S3.00 

l'rieo- I :II.s Only 500 Ea. 

SELENIUM RECTIFIER UNITS 
Heavy -Duty 

30 Volt DC output: 115/200 V. Three Phase 400 Cycle 

input. Transformer types: 
Type 143 wïTransformer and V.R. 100 amp. 

(' $89.50 68,50 

Type IFS-5 w /Transformer, V.R., and Blower. 200 

amp. ('rice 

RECTIFIERS ONLY -30 Volt DC Output: 
Re- 52 -A -11 200 amp. Cased $49.50 
A -1 200 amp. Cased 59.50 
Re -GO 4110 amp: Cased 69.50 

All units are like NEW. 

BC -348 Q's & R's 
S 1 39.50 

Others: $114.95 
Excellent Cond. 

BC -1206 RECEIVER 

SETCHELL- CARLSON 
200 -400 KC. 5 Tubes. 
Operates from 24 -28 Volt 
DC. IF Freq. 135 RC. 

FL -8A FILTER -1200 CPS $ I .95 Size: 4 "x4 "x6 ". 
LN 57.95 

. . . MARK II B19 Transmitter and 

FT -237 MOUNTING 
BASE f /BC -604 & 

603's; BC -684 & 
683's. N EW : $9.95; 

USED: $7.00 

Limited Supply 
Receiver 15 -Tube Sets 

2-8 MC., 240 MC.. AND INTERCOMMUNICATING! 
IDEAL FOR MOBILE AND STATIONARY USE! 

" °.i - Set Transmits and Receives 2 s tG dPhone, 
Receives 

W and M W 25 
t Master Oscillator (Betio(. Transmits and Receives 240 MC Phone. Also 

t4 hlterconlmuni,atin `et. Complete with 15 Tubes, Headset, Micro., .,'._:. 4 Antennas, to11n'o1 Box, 12/24 Volt Power Supply. and instructions. 
Ready to operate. Set size: 27'x10 "x1311 ". $39aJ0 Prices: NEW $59.50: USED (Tested) 

Also Available -All Parts and Accessories for 819 Mark 11 Sets! 

Address DEPT. RN Minimum Order $2.00 Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

132 SOUTH MAIN ST. 

LIMA, OHIO 
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Boston's famous RADIO SHACK 

puts a Flying Tackle , 

on Puffed -Up Pricesijii 

R 

/ 
C 

HOWARD 9 -TUBE 
FM /AM CHASSIS ! $39.45 

Here's the bargain -est high -fidelity package of 
'49! NOT a mfgr's cast -off pup, but a genuine 
HOWARD AM /FM chassis made to sell for 
twice our fabulously low price. Straight AC 
operation, 7 new.type miniature tubes (9 in all). 
with 41/2 watt beam power outout, high -gain 
permeability -tuned i.f.'s. And LOOK at these 
extra's: (I) 9x6' elliptical alnico5 PM speaker; 
(2) high.Q loop antenna; (3) metal escutcheon, 
mounting hardware and knobs included! Use as 
tuner only, if desired! Size 121/2x71/2x6" high. 
LIMITED quantity, so rush your order! 

Get this R7 /APS -2 
Scope for the 

price of the tubes 
only $49.95 

We've seen this BRAND NEW export.packed 
oscilloscope selling for 330 more than our price. 
because a bargain like this is SCARCE! Complete 
with 2AP1 and SFP7 scope tubes; PLUS 14. 
6SN7, 7.61.6, 8.6AC7, 3- VR105, 3.5Ú4G, 2.6HG, 
2- 6XSGT, and one 2x2 tubes (42 IN ALL) ! 

Also 60 me i.f, strips, two 115V 400 cy. power 
supplies. meters. blower, and 100's of other 
valuable parts! Size 22x19x131/2" 

BC -222 WALKIE TALKIES 

Portable radiotelephone Only 
sends /receives to to is $39.95 
miles. Ideal for amateurs. 
police, explorers, boats, 
airports, etc. BRAND 
NEW. including tubes and 
handset. 

trolled VHF 2 
with xmtr /rcvr, 
and all tubes! 

SCR -522 
Complete for $45!! 
Most useful piece of ham 
gear in the surplus mar- 
ket! Swell for air navi. 
gation aids, airport con. 
trol, railroads, police, rural 
phone, taxis, etc., because 
it covers 100.156 mc. 
Makes a great xtal -con 

meter rig, too! New, complete 
dynamotor, control box, plugs. 

BC -1206 LAZY Q -FIVER only $7.95 
Perfect replacement for BC -453 
lazy Q -5'r. Weighs only 3 lbs. 
14 oz., and is only 4x4x6y2° 
Convertible to 455 kc. Tuning 
range 200.400 kc, i.f. freq. 
135 kc. Low .75 amp drain. 
Stock No. RS -538. 

Sensitive Relay SCOOP! 
only $1.65 2 for $3.00 
Brand new vibration -proof relay. 
operates from 6 to 110 VDC. 
SPDT contacts. 11.300 ohm coil. Closes C4 7 
ma. opens @ 6 ma. Perfect for burglar or fire 
alarm, vacuum tube circuits, instrument pro- 
tective devices, etc. Stock No. RS912. 

MAIL ORDERS FILLED PROMPTLY 

FREE 108 -PAGE CATALOG 
and SURPLUS BULLETIN! 

1IO 

7e RADIO 
SHACK 
161 WASHINGTON SI.. BOSTON, MASS. 

from the drawing, but it is shown in 
the photographs. 

Thinwall conduit, either 1" or 1% ", 
makes a good mast for supporting an 
array above the tower, as it is light, 
strong, and cheap. Weld a pipe fitting 
to one end to attach the antenna, or 
make a simple clamp for this purpose. 
Some arrays will be supplied with a 
short stub mast which can be fitted to 
the tower, but about one ten -foot 
length is as much mast as should ever 
be used above the tower; otherwise 
there will be too much swaying around 
in the wind. 

It is unnecessary to get up more 
than ten feet above surrounding ob- 
jects to get a good signal. Going up 
higher than this will seldom effect a 
noticeable improvement in signal 
strength. A good rule to follow in 
raising the array is to keep the an- 
tenna as low as possible, and still have 
it above objects in the immediate vi- 

cinity. Keep the lead -in as short as 
possible; loss in a long lead -in improp- 
erly placed near water pipes or other 
metal objects often defeats any advan- 
tage of a high antenna. 

Since most arrays are highly direc- 
tional, some method of rotation must 
be provided for when the tower is 
built. Use a motor if at all possible 
and a direction indicator, if this is 
convenient. If there is no provision 
for turning the array, reception will be 
confined to one station or to stations 
located in one particular direction. 
For reception from one station only, 
however, it is satisfactory to position 
the array and fasten it permanently in 
place. Use an array cut to favor the 
weakest station you plan to receive, 
and remember that best results will 
be achieved with an array cut for one 
particular channel, rather than for 
the middle of the band. 

PICTURE POSITIONING WITHOUT CONTROLS 
By MATTHEW MANDL 

its television receivers do not 
have positioning controls but rely 

on focus coil adjustment for proper 
picture centering within the cabinet 
mask. Technicians unfamiliar with this 
fact normally assume the sole function 
of the focus coil is to improve picture 
sharpness and are therefore at a loss 
regarding positioning of the picture in 
the absence of specific controls for this 
purpose. 

While it is true that the primary 
purpose for the focus coil is to bring 
the picture into sharp focus, the latter 
is accomplished by manipulation of the 
focus control, which in turn varies the 
current through the focus coil so that 
the change in magnetic field will influ- 
ence the electron beam. A change in 
position of the coil, however, will move 
the picture around on the face of the 
tube because it changes the beam angle. 

Two common types of focus coil 
mountings are used as shown in the 
illustrations. In Fig. 2 three thumb 
screws are provided so that the tilt of 
the focus coil can be adjusted either 
horizontally or vertically. Adjustments 
are facilitated if the thumb screws are 
not loosened too much, because re- 
tightening after the proper positioning 
has been found may mean a change in 
coil tilt. A mirror placed in front of the 

picture tube will permit observation of 
changes as the coil is undergoing ad- justment. 

In Fig. 1 adjustments to the focus 
coil are made by the four bolts at 
each corner of the mounting frame. 
The set -screws extend through four 
springs which keep the focus coil as- 
sembly rigid during and after adjust- 
ment. Each set -screw should be turned 
a few times in succession, and mean- 
while watch its effect on picture posi- 
tioning on the screen. If proper posi- 
tioning requires excessive loosening of 
one or two screws, all should be tight- 
ened and the procedure started over. 
Readjust the ion trap magnet unit, for 
the focus coil change will have some 
effect on ion trap placement for maxi- 
mum brilliancy. Finally, the focus 
control should be set for clearest pic- 
ture. 

Focus coil adjustments will swing 
the picture in every direction, but will 
not correct a tilt. If the picture is tilted 
downward at either side, the yoke as- 
sembly must be loosened and swung 
around slightly until the picture is 
level. On seven -inch tubes using elec- 
trostatic deflection, picture slant is 
corrected by a slight rotation of the 
picture tube itself. 

Fig. 1. Focus coil is adjusted by means of 
four bolts, each under spring tension. 

FO,JS 

Fig: 2. Three thumb screws are 
provided for vertical or horizon- 
tal adjustment of focus coils. 
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1060 -2 N. ALLEN AVE. PHOTOCON SALES 
OCTOBER SPECIALS 

APN -4 INDICATOR SCOPE AND RECEIVER, 
POWER SUPPLY complete with tubes, 
crystal, new plugs, and mounts- Excel- 
lent clean used condition $56.00 

BC -620 Mobile FM Transceiver -P. 0. 
SCR -610. Includes 10 meter hand. 
Excellent condition with tubes $11.95 

PE -120 Power Supply with tubes Ex- 
cellent condition 5.50 

Combination BC -620 and PE -12Q- 
Both for 14.95 

TEST EQUIPMENT 
1 -200 Calibrator, 115 V., 60 cycles, 345 

and 621 cps., Western Elect.ric...NEW $39.50 
TEST SET, Type 89 19.50 
Model 105S Microwave Signal Generator 

375 -725 M C. 39.50 
THERMISTER BRIDGE... Western Electric 29.50 
LM Frequency Meter, Excellent Condition, 

less Cal. Book 29.50 
I -122 SIGNAL GENERATOR, Designed for 

Signal Corps Radar Lab., Made by Espey 
Mfg. Company .... ... ........... . 

Espey Model 101 AUDIO SIGNAL GENER- 
ATOR 27.50 

79.50 

SCR -522 EQUIPMENT 
SCR -522 TRANSMITTER RECEIVER, with 

tubes. EXCELLENT COND. $60.00 
PLUGS -Set for SCR -522 NEW 3.75 
PE- 94C -24 Volt DYNAMOTOR NEW 4.50 

USED 2.50 
PE -98 -12 Volt DYNAMOTOR NEW 19.50 
BC -602 Control Box NEW .95 
BC -631 JACK BOX NEW .79 
AN -104A ANTENNA NFW STEEL 1.95 

(COPPER 2.95 

Weston Electrical TACHOMETER 11E- 
TER, Model 545 for use with Model 
724 magneto. Speed 0-2.000 
R.P.M. Radio 2:1. . BRANI) NEU $17.50 

Weston TACHOMETER GENERATOR, 
Model 72.1, Type i'. ...GOOD USED 16.75 

'E -10:3 Dynamotor Power Supply. BRAND 
NEW -Overseas Packing -Complete ... $19.50 

Electronic Megaphone -Light wgt. portable 
Excellent cond. with new batteries, amp- 
lifier BC -641, Speaker LS6, and case 
Ready to operate 42.50 
BC -611 A rap) ilitr only 9.95 

Ií3 -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 matching 

transformer, 6' cord & PL -55 Plug. .NEW 1.95 
HS -30 HEADSET NEW .95 
DYNAMIC HEADSET AND MIKE -P.O Mark 

11 NEW 1.95 
HEADSET EXTENSION CORD- CD -307A with 

PL -55 and JK -26 .49 
Headset Adapter MC -385D -High to low im- 

pedance N81W .3S 
T -17 Hand Mike NEW 1.95 
T -32 Desk Mike ....USED $1.93... .NEW 3.00 

1 -82 Selsyn Compass Indicator 5' 360 
degree dial $2.45 

Plug to fit either I -82 or I -81 .65 
1 -81 Selsyn Compass Indicator. .NEW 3.25 

. F. Transformer -lst, 2nd or 3rd, from 
SCR -522, 12,000 K.C. Iron core riving, 
can he tuned to television I.F. Frequency 
by removing padder cond....35c each; 
3 for S '1.00 

APN -1 ALTIMETER, COMPLETE NEW 34.50 
APN -1 ALTMETER INDICATOR, basic move- 

ment 0 -1 ma: 5 ma. shunt, 270° dial. An 
excellent basic movement for selecting 
your o ne ters.. NEW 1.95 

Meter Rectifier. full wave midget Selenium. 
1() volts, :30 ne NEW .29 

Bassett Aircraft Radios and Accessories-Two- 
Way Radio Communication -Freq. :3105 K.C. - 

ALL NEW EQUIPMENT 
MC6 -11/2 Watt Trans. -Recr.. tubes, 

crystal, battery case, antenmt 531.50 
MC6B -8 Watt Trans.-Recr., t u b e s, 

crystal, vih *smack, antenna, 12 volt. 49.50 
MR3A RECEIVER- RANGE, weather and 

tower freq. . . . . . ..... 13.50 
MCU1 AIRCRAFT .MICROPHONE 4.93 
HEADSET and PLUG 2.95 
Model TR15- Trailing Antenna wire set 6.95 

SOUND POWERED HEAD & CHEST SET. 
M^'ì. by Automatic Elec. Co.. . 

PAIR -$11.00 FACH -NEW $ 5.95 

BC -348 Mounting Base $2.25 
BC -348 Outlet Plug .69 
BC -348 Mounting Base and Outlet Plug 2.50 

BC -35 7 J- BEACON RECEIVER, 75 mc. 
tubes . NEW $ 3.45 

MN- 26C- Bendix Radio Compass 150- 
1,500 K.C. tuhe..LIKE NEW CONDITION 17.50 

SYCAMORE 4 -7156 
PASADENA 7, CALIF. 

BC- 464 -TARGET RECEIVER -5 channel 
remote, battery case. antenna 68 -73 
MC ..NEW $14.95 

INTERPHONE AMPLIFIER-BC-709 - Ideal 
for Aircraft, booster for telephone sys- 
tem, etc. NEW 4.50 

TRANSFORMER -6200 V. @ 325 Ma. 
secondary- easily C.T. for 3100 -0- 
3100 (0 650 ma.- Primary 105/ 
1 10/ 115 V. 60 cycles- American 
Transformer Company NEW $49.50 

TRANSFORMER -2.5 V. @ 10 amps. 
C. T.- 15,000 volt insulation -115 
V.A.C. primary- Kenyon S- 9883.. 5.95 

TRANSFORMER - 200 -0 -200 @ 50 
ma. -6.3 V. (0 3 amps. 115 V. A.C. 
Primary NEW 1.95 

WELDING TYPE W TRANSFORMER - 
100 amp.-5 volt secondary -115 
V. A.C. primary, mfg. by American 
Transformer Co.... .. BRAND NEW 16.95 

TRANSFORMER -115 V. A.C. Primary 
-700 volts C.T. @ 75. Mils; 6.3 
V. @ 1.2 turps: 5 V. @ 3 amps. 

NEW, F.A. 2.25 

NTERPHONE 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 K.C. Specify frequency - 
2 crystals and 2 coils per set NEW 2.25 

400 Cycle INVERTER- G.E.5D71 NJSA Input 
27 V.. 35 amps. Output 115 V. -485 V.A. 

ogle phase 512.50 
400 Cycle INVERTER -0.E. PE -218 Input 

27 V., 100 amps. output 115 V., 1.500 
V.A. Single phase. USED 517.50.. NEW 29.50 

800 Cycle INVERTER-PE -206 NEW 5.95 
800 Cycle BI tt cr and Motor -1 ph- 6.700 1.50 R.P.M. 120V CAV- 21773.. 
24 V.D.C. ]flower and Motor -1700 R.P.M. 1.95 -1.35 amps. A.G. Redmond Co. 

MINE DETECTOR- SCR -625A Used for locating 
metal, underground pipes, gold, etc. 

NEW WITH MANUALS $69.50 
USED EXCELLENT COND. 45.00 

IDEAL MOBILE POWER SUPPLY 
PE -237 Heavy duty vibrator power supply, 

6, 12, or 24 V.. input. 525V.. 95 .; 

1 

105 V., 42 .: 6.3 V., 2 amps; 61 V., 
.00 a.: 1.5 V.. 950 a small supply 
100 V., 17 1.35 -450 ma. with 
tubes, shock mounted BRAND NEW $27.50 

CD -501 cable for 113-103-BC-654 NEW $1.95 
SPEAKER -6" P.11. Compartment, 25 watts. - 

50 -6.000 ohms, watcrmOf. 
EXCELLENT USED 8.95 

TERMS: rices f.e lt. Pasadena, t n 
idPme. Californians add 325% Sales tax. 

Il C.O.D. or 

Yeoman 
Series 

Quality Plus 
Series 

Industrial 
Series 

ADC Adds a New Low - Priced Line 
of Quality Transformers 

The unvarying high quality of ADC transformers has been 
recognized through the years. This excellent record for 
quality results from (1) experience and training in trans- 
former design, (2) modern production methods, (3) the 
use of only quality materials, and (4) a careful system of 
production testing in the ADC plant. 

NOW! ADC has designed the new Yeoman to bring 
you high transformer quality at lower prices. 

Series Incorporates: 
FEATURES OF BOTH THE FAMOUS ADC DUALITY PLUS 

AND INDUSTRIAL LINES. 

OPEN FRAME CONSTRUCTION, FLEXIBLE LEADS. 

TRANSFORMERS FOR SPECIFIC APPLICATIONS. 

TOiT 9«P./ 9soyunatioa about ADC's Yeoman, Quality 
Plus and Industrial transformer series, write for your 
new ADC catalog today. 

k`e's 
Ada DEVELOPMENT CO. 
2845. 13th Avenue South, Minneapolis 7, Minn. 
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FLASH! 

for 

tube. 

bearing 

BC- 

4 

6" 
cone, 
univ. 
25 

Back To Give -Away Prices On C -R Tubes! 

All Brand New in Original Packing 
5GP1 /5BP1 XXX Standard Test Scope $1.19 
5BP4 Same but white screen. Use for remote 

TV viewer ... 
SC P1 High intensity test scope, extra accelerat- 

ing anode $1.89 

COMMAND UNIT SPECIALS 
Transmitters 

274N Type: 2.1 -3mc (Marine) Repacks, like 
new ..... .. ....... 

s, 
..................$12.95 

T- 18/ARC -5: 2.1 -3mc (Marine) Repack like 
T -19 /ARC -5: 3 -4mc (80 mtrs) Repacks, like 

PO NV $14.95 
BC457: 4-5.355c. Like new $ 4.95 
BC-458: 5,3 -7me. Excellent used $ 5.95 

As is Condition $ 2.95 
BC -459: 7 -9.lme (40 mtrs) Repacks, like new,$ 9.95 

Fair used less xtal $ 5.95 
As is Condition S 4.95 

T -22 /ARC -5: 7 -9.1mc (40 mtrs) Repacks, like 
new $ 9.95 

ACCESSORIES 
BC -442: Antenna Relay Unit. with 50 mmfd, 5 

KV Vacuum condenser- BRAND NEW $2.95 
FT -229: Shock mount for above, used 39e 
BC -456: Modulator, used $1.95 
FT -220: 3 rerack, used $1.50 
FT -221: Shock 

receiver 
mount for above, used 69e 

FT -226: 2 Transmitter rack, new $2.19 
ARC -5 or FT -226, 2 -TX rack, used $1.50 
FT -227: Shock mount for above. used 69e 
DM -32: Dynamotor, BRAND NEW..... $1.95 
MC -215: Flexible drive shaft, for receivers $2.45 

THE HOTTEST 10 METER SPECIALS! 
BC -923 RECR. 4 chan. auto or manual tuning, 27- 
38.9 Me, AM or FM. Self cont. spkr. Double per - 
ekt. Contains xtal. cal. het -type freq. eter, check 

points every 100 and 1000 kos. Instructions for 
vi ding 3 of 4 chans.. for full coverage 27 -150MC 

and AC power. Exlnt used, checked and guar. OK 
before shipping. WITH 12V DYNAMOTOR $27.50 
LESS DYNAMOTOR .... ... ...........$24.50 

BU-924' 

Exhit used. SPECIAL WITH DYNAMOTOR $22.t 

with 
B$22t 5 

LESS DYNAMOTOR $19.95 
RA-34 Rectifier for BC- 375 -E, BC -191; input 115 or 230 v. 60 y. Filtered outputs 1000 V. 350 MA and 
12 V. 3.2 A. plus 12 v. 14.5A AC. Guaranteed. FIXED OUTPUTS. NO METERS 565.00 
VARIABLE OUTPUTS, WITH METERS $85.00 TUNING UNITS FOR BC -375. Exlnt used $1.95 
RG -7 /U 95 ohm cable. New Ft 51./ze 

or COMPLETE ADF INSTALLATION, SCR -269 -G a 
AN /ARN -7 with MG -149. ExInt used ....$69.50 

BD -71 ARMY TELEPHONE SWITCHBOARD 
Magneto monocord, the simplest type, 6 trunks 
(loops). Each loop has cord. jack, drop, and 2 way 
lever key. Built in ringer and head and chest set 
for operator. Ringing from,.. distant end of a loop operates the drop. Op's phone connected to lose 

Aping key switch in one direction. Snapping 
key in other direction connects hand gent.. to loop. Establish connection between 2 loops by connecting 
cord of neoto% jack of other. Exint used 

an 
$9.95 Brand New, port 

packed 
$12.95 W1100 2 nd.Jiieid wire. New, mile $22.50 

. EXPERIMENTERS! 
Here's a r you can do wonders with! High -Q 
901rmodulatiosnoe 

analyzer 
fibyerpput Make 6audio da 90 amplifier 

(buzzer hash thru 90 cy. filter) to input, measure output thru 1.50 cy. filter. Also contains dual bridge instrument rectifiers. Also best AVC system yet de- vised, flat from 5 to 100,000 mv., uses 100 v. DC 
RF power supply for AVC bias, lift out intact to wire 

e 
into your r 6.9 MC IF, good for FM. RF is 
108.3- 110.3 mc. 3 717A tubes, direct replacement for your 6SK7 with much more gain. Also 2- 125F7, 
1- 12SQ7, 1 -12A6, 1- 12AH7, 2- 125117. With sche- matic. Excellent used $4.95 

CITIZEN'S BAND IS LEGAL! 
BC -645 Xmtr -Rear. 15 tube interrogator- receiver 
designed for airborne use, 460 to 490MC. With 
modification (instruction furnished) set can be used 

2 way communication, voice code, on following 
bands: 420 -450me Ham; 450.460 m 

e 
. fixed and mo- bile; 460 -470 mc. Citizens; 470- 500mc. TV experi- mental. Complete ith all tubes, inc. WE doorknob 

Size 101 /zx131 /x43 /q ", wt. 25 lbs. 
BRAND NEW $14.50 
PE -101 -C Dynamotor for above, 12 or 24 r....$3.25 
Extra Doorknob tubes, each 39e 

DIRECTION FINDER SPECIAL! 
DU -1 LOOP, 12 or 24 v., easily changed to 6 v 
2 stage pre -amp., put ahead of 

a manual DF. Obtains power from rec Tunes 195- 
1600 kc., easily extended thru 2800 6e. Correct 

immediately, o 180° ambiguity. With sche- matic, operating and freq. extension instructions. 
BRAND NEW $27.50 

223 -AX TRANSMITTER. 15 watts, brand 
a 

. 
With used 12 V. dynamotor PE -55, connecting cable, marine freq. xtals, and mike $89.50 

SPEAKER SPECIALS! 
Hvy Duty PM, General Electric $1.89 Outdoor Waterproof Navy Bulkhead pkr, phenolic 

very heavy PM for Hi -Fi and efficiency. With matching xformer in gasketed case. Handles 
w- Excellent used $9.95 

6 
windings! 
brushes 
Complete 
BRAND, 

20 
381/5 

saw 
Per 
SPECIAL! 
METALLIC 
battery- 
erates 

MOBILE SPECIAL! 
V. DYNAMOTOR- Very low battery drain. Multiple 250v. DC Ç 100ma to 350v DC @ 50 ma. Second winding gives 190v DC 70 a. No 

to add or shift around! No mechanical work! 
dope sheet furnished, connections, etc. 

SPANKING NEW! ONLY $3.25 

WHIP ANTENNA. Make 16' tapered whip for 16 and meters or any other length. Mast sections each ". MS -53's screw together, then taper off with 
MS -52. 51, 50 and 49. No base. Buy extra MS -53, 

off for female receptacle to improvise base. section 29c 
MS -51. 10 for.. _ .$1.39 
MINE DETECTOR SCR -625 with BA -38 For non-ferrous or ferrous metals. Also op- under water. Brand new, export packed.$39.50 

WILLARD 
plastic 
SPECIAL 

Dynamotors, 
stating 

2v. BATTERIES, Dry charged. Transparent 
case, 3 balls. New, orig. cartons. 

98e 
Wanted! Your Spare Surplus Equipment! 

ear 
s 

xmtrs, test equipment. Send list, 
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. 
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Modern TV Receivers 
(Continued from page 60) 

electrostatic deflection systems to ver- 
tical electromagnetic deflection sys- 
tems was simply made, this is not true 
in the case of horizontal systems. The 
reasons for this are twofold. First, the 
retrace time for the horizontal de- 
flection voltage is only seven micro- 
seconds long. To accomplish retrace 
in so short a period requires a rela- 
tively high voltage which, in turn, 
means the use of low -loss components. 
The tendency for the circuit to oscil- 
late beyond the seven -microsecond 
period is, consequently, quite marked, 
and special damping elements must be 
provided. Second, the large amount of 
energy that is developed during this 
horizontal retrace interval has been 
utilized in many sets to provide the 
high accelerating voltage required by 
the cathode -ray tube. This is done by 
connecting a high -voltage rectifier 
across the primary of the horizontal 
output transformer. This method of 
developing the high voltage is stable, 
simple in operation, and economical. 
It is known as the fly -back method 
and is one of the two methods cur- 
rently employed in practically all tele- 
vision receivers. The other method 
utilizes a separate oscillator to de- 
velop the high voltage and will be dis- 
cussed in a subsequent article. 

A diagram of the horizontal sweep 
system when adapted to electromag- 
netic cathode -ray tubes is shown in 
Fig. 7. The circuit, up to the horizon- 
tal output transformer, follows closely 
the design employed in vertical elec- 
tromagnetic deflection systems. Be- 
yond this point the circuit changes, 
containing a diode damping tube in 
addition to the horizontal deflection 
coils. In order to properly interpret 
the action which occurs in this dr- 
cuit, the following relationships with- 
in the horizontal scanning interval 
must be known. A complete horizontal 
scanning cycle is 1/15,750 of a second, 
or approximately sixty -four microsec- 
onds. Of this, the visible portion of 
the horizontal trace is about fifty - 
three microseconds long. The blanking 
interval, then, is eleven microseconds 
long, and during this time the beam 
must be returned to the left side of 
the tube and the forward trace started 
and made linear. If all this is to be 
accomplished within eleven microsec- 
onds, only seven microseconds can be 
allotted to the return trace. 

During the fifty- three -microsecond 
trace period, the voltage across the 
deflection coils is positive and con- 
stant, as shown in Fig. 8C. This will 
produce a linearly rising saw -tooth 
current in the coils. In addition, there 
is a small saw -tooth voltage which 
compensates for the resistance in the 
circuit. This state of conditions con- 
tinues until the beam has been deflect- 
ed across the screen. At this moment, 
the voltage at the grid of the output 
tube drops sharply (Point A, Fig. 8A) 
and the plate current of the 6BG6 

Charley F. Hooper 

Station WLBB 

Carrollton, Ga. 

"...there's 
nothing else 

like it!" 

BARGAINS 
PHONOGRAPH MOTORS (Genl. Indies.) AC -DC dual speed, 331/a-78 rpm with plate -used 

good condition $ 9.95 
TRANSMITTER BC -375E incl. '7 tuniunits, dynamotors, used, tuner, d, condition. (Shpg. wt. 266 lbs.) 29.75 
KEY Code practice TAC J38 New (prepaid) .69 
CATHODE RAY TUBE -5CP7 2.49 
TRANSFORMER- Kenyon Trans. Co. primary 110v 60 cy; seedy. 5 v 60 amp. CT 4.49 
METER Westghse. 0 -150v AC-2" panel mount 2.95 
RADAR TRANSMITTER (Mickey Mouse) Ultra high frequency. BC -947A. 500 lbs 45.00 
RADAR JAMMING TRANSMITTER AN /APT2, Range 500 -700 meg. 10 tubes. New 9.49 

LAST CHANCE 
SCR -522 Equipment 

SCR 522 TRANSMITTER -RECEIVER & DYNA- 
MOTOR. Used, good condition 39.50 

SCR -274N COMMAND SETS. Used, good condi- tion 44.50 
All C.O.D. orders must he accompanied by 25 o de- posit. Orders without postage will be shipped express collect. F.O.B. Berwyn, Md. Cannot accept orders for export. 
R. & T. ELECTRONICS COMPANY. INC. 

9715 Baltimore Blvd. 
Berwyn, Md. Phone: TOwer 5384 

RADIO 
COURSES 

Preparatory Mathematics, 
Broadcast, Marine Operat- 
ing, Servicing. Aeronautical. 
Television, Frequency Modal- / lation, Radar, 

Classes forming for Fall term Oct. I. 
Entrance examination Sept- 19 

Veteran Training. Literature 

COMMERCIAL RADIO INSTITUTE 
(Founded 1920) 

38 W. Biddle St. Baltimore I. Md. 

RADIO .1k TELEVISION NEWS 
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driving tube will be suddenly cut off. 
The magnetic field, which has been 

building up in the output transformer, 
collapses. The rate of collapse is de- 
termined by the natural resonant fre- 
quency of the system, and this is de- 
signed to be 75 kc. in order to insure 
a sufficiently short retrace period. 

Note that the system is shocked into 
oscillation by this sudden cut -off of 
plate current. The voltage generated 
by the collapsing field is negative on 
the plate of the damping tube prevent- 
ing this tube from conducting. Thus, 
there is actually no load across the 
transformer, and the system, if left in 
this condition, would oscillate vigor- 
ously. This is actually done for one 
half -cycle. At the end of the first half - 
cycle the deflection coil current 
reaches a maximum value in the re- 
verse direction to which it was flow- 
ing at the end of the trace period. 
The induced deflection voltage now 
reverses polarity and the damping 
tube begins to conduct. By now, beam 
retrace has been completed, and the 
next trace must be started. 

The energy which was developed in 
the coil by the output tube when it 
was cut -off is still largely present. 
Very little energy was lost during the 
first half -cycle of retrace, because the 
damping tube was non -conductive, 
and the circuit loss was low. When, 
after the first half -cycle, the damping 
tube does begin to conduct, it places 
such a heavy load across the deflec- 
tion coil that further oscillations are 
prevented. The magnetic field begins 
to decay at a rate determined by the 
load of the damping tube across the 
coil. 

Before we proceed further, let us 
stop and note carefully the sequence 
of events. When the negative portion 
of the deflecting voltage drives the 
grid of the output tube to zero, the 
deflecting yoke, output transformer, 

Fig. 8. Voltage and current waveforms in 
the horizontal output circuit of Fig. 7. 

rr 
GRID VOLTAGE AT HORIZONTAL OUTPUT TUBE 

(A) 

OUTPUT TUBE 
STARTS CONDUCTION 

A III 4 
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r° 
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rr 
COIL 

VOLTAGE ACROSS DEFLECTION 

(C) 

COIL 

October, 1949 

SENCO SPELLS ECONOM 
..... _....,,,,,,,,,,,,,,,,,,,,,,,,,,,,, lari 

...,,,.,:miao//rai 

TUBES for 
Economy Wise Servicemen 

SPECIAL DISCOUNT: Deduct 5c. from each 
tube when ordering 25 or more assorted tubes. 

Guaranteed! Brand New! Immediate Delivery! 
Individually Cartoned! 

19c Each 
57AS 
1644 
V9s 
X99 

29c Each 
2A7 
2X2 
6C4 
6C8G 
6SH7GT 
6SR7GT 
6Q7G 
7Y4 
12A6 
12A8GT 
12F5GT 
12H6 

36 

39c Each 
1 A3 
íU4 
1U5 
IV 
2A6 
3A4 
5U40 
-W4 
5X4G 
5Y3G 
5Y3GT 
5Y4G 
6AF5G 
6AH6 
6ÁT6 
6AU6 
6BA6 
6BE6 
6C5GT 
6C6 
6F6G 
6H6GT 
6.17 
6K6GT 
6K7G 
6K7GT 
6N4 
6SA7GT 
6SD7GT 
6SF5GT 
6SJ7 
6SK7GT 
6SQ7GT 

6T8 
6U6GT 
6V6GT 
6X5GT 
12AH7GT 
I2AU6 
12.15 
12.170T 
12K7GT 
1207 GT 
I2SA7GT 
12SF5 
12SH7 
12SK7GT 
I2SL7GT 
12SN7GT 
12SQ7GT 
19T8 
24A 
25Z6GT 
27 
32 
35/51 
35L6GT 
35W4 
35Z5 
35Z6 
41 
42 
47 
SOBS 
.7 
76 
78 
80 
85 
G84 

45c Each 
1B5/25S 
1L4 
1R5 
IS4 
1S5 
I T5GT 
2A5 
286 
3B7 
305GT 
GALS 
6BJ6 
6D7 
6F5GT 
6060 
6P5GT 
6R7GT 

6SN7GT 
6SS7GT 
6V3 
6Y6G 
7A4/XXL 
7A5 
7B6 
7E5/1201 
7K7 
12AT6 
12BA6 
12BE6 
12S.17GT 
12Z3 
25A6G 
251.6GT 
32L7GT 
34 
35Z4GT 
43 
45Z5 
46 
50Y6G 
53 
56 
1177.3 

50e Each 
1A5GT 
IA6 
IA7GT 
105 
1C6G 
IC7G 
1137G 
IDBG 
1E7G 
íF4 
1F -G 
1 G4G 
1060T 
1154G 
1H5GT 
1H6G 
1J6G 
IN5GT 
íR4 
3D6 

35,4 
5Z3 
5Z4 
6A6 
61360 
6A05 
688 

6SL7GT 6F8G 

6L5G 
6Q7G 
6SV7 
6T7G 
7A7 
7C5 
7F7 
7Q7 
121306 
12C8 
14B6 
25AC5 

OC6 
50L6 
2050 
2051 
59c Each 

OlA 
OZ4 
1í.A4 
1LC6 
I1.D5 
11.83 
ILH4 
11 N5 
1N6G 
1T4 
4A6 
5V4G 
6AB5G 
GAGS 
61376 
6806G 
613116 
6J8G 
6U5/6G5 
6W4 
6W6 
6Y3 
12A 
12AT7 
14A7 
14Q7 
22 
70L7GT 
483 

69c Each 
6AC7/1852 
GAKS 
117Z6GT 
89c Each 

1B3GT /ßO16 
5R4G 
61.6G 

HARD TO GET TUBES: Our tube stock is constantly 
being expand d. If your tube is not Ins ed, write us! 

POWER TRANSFORMERS 
Fully shielded! Guaran- 
teed! 110 V., 60 Cycle 

60 mil -6.3V @ 21/2 amps 
5V @ 3 amps 600V CT. (Up- 
right) $1.89 

OUTPUT 
TRANS- 

FORMERS 
3Q5 

only 39c ea. 

50L6 
only 39c ea. 

6V6 -Push Pull 
only 49c ea. 

FLUSH MOUNT 
100 mil -6.3V @ 3 amps 6V 
@ 2 amps 750V CT. .$2.79 
120 mil -6.3V @ 3 amps 5V 
@ 2 amps 700 V CT.. .$2.95 
150 mil-6.3V @ 4 amps 5V 
@ 3 amps 750V CT.. $3.19 
200 mil -6.3V @ 3.3 amps 
5V @ 3 amps 815V CT.$4.25 

Save 20c on Each by 
Ordering Any S!!I 

Minimum Order: $2.50. When ordering, send 25% 
deposit for all Ç.O.D. shipments. Include sufficient postae- excess will 1 refunded. Orders without post- 
age will be shipped express collect. All prices F.O.B. 
New York City. 

.,.ï ïiiiiia/////r 

VOLUME 
CONTROLS 

WITH SWITCH AND 3 
SHAFT 

10.000 ohms Only 
25,000 ohms 
25,000 ohms 

100,000 ohms 
250.000 ohms 

-Tapped each 
500.000 ohms -Tapped 
1 meg. ohms - Tapped 
2 meg. ohms -Tapped 
ORDER AN ASSORTMENT 
OF 10 FOR ONLY $4.20 

Save Plenty on These 

TELEVISION 
PARTS 

RCA TYPE 

HIGH VOLTAGE 
FLYBACK 

Like RCA No. 211 -TI 
horizontal output trans- 
former. Provides about 9 
KV in electro-ma gne 
deflection for excellent 
picture brilliance in 10" 
or 12" tube. $3.45 Each. 

RCA TYPE 

FOCUS COIL 
At New Low Price! 
F o r kinescopes that are 
focused magnetically with 
deflection angles up to 50° 
like RCA's 10BP4. Free 
from corrosion peration- 
1 a r g e conductor. Like 
RCA. No. 202D1. $3.41 
Each 

RCA TYPE 

HORIZONTAL 
OUTPUT 

TRANSFORMERS 
Like RCA No. 
204T1. Each....$6.75 

A 
WEBSTER 

RECORD 

CHANGERS 

A real buy! 
Changes 12 10" and 10 
12" records automatically. 
Complete tv 1 t h crystal 
cartridge arm. 110 V., 
60 cycle. 
Webster, Model t11.95 
50, c plete.... 

New stock of 

TUBULAR 

ELECTROLYTICS 

Nationally Known 
Brands 

10 Mfd. @ 150V, 
30 :nfd. @ 25V...$.34 

20x20 Mfd. @ 150V .39 
40x40 Mfd. @ 150V .40 
50x50 Mfd. @a. 150V .41 
50x30 Mfd. @ 150V .40 
80x40 Mfd. N 150V .42 
50x30x20 Mfd. @ 
150V 46 

8x8 Mfd. @ 450V.. 40 
16x 8 Slid. @ 450V 42 
16x16 Mfd. @ 450V 42 
20x20 Mfd. @ 450V 47 
10 Mfd. @ 150V... 29 
20 Mfd. @ 150V... 32 
40 Mfd. @ 150V... 34 

4 Mfd. @ 450V... 35 
10 Mid. R 450V... 39 
16 Mfd. @ 450V... 40 
40 Mfd. @ 450V... 47 
32x16 Mfd. @ 450V 49 
10 x10x10Mfd. @ 
450V, 100 Mfd. @ 
50V 49 

Order These High Quality 

SPEAKERS 
AT THESE LOW PRICES 

MAGNAVOX 
Buy 4 and Save More 

Gets of 4 
Ea. Ea. 

8" 680 ohms 
field with 
6 V 6 P. P. 
output, cord 
and plug... $3.69 $3.29 

12" P.M. -21 
oz. gnet, 
6 V 6 P. P. 
output, cord 
and plug... 5.95 5.50 12" 1,000 
ohms field, 6V 6 ca P. output, d 
and plug... 5.95 550 

12" 680 ohms field. 65,6 
P.P. output, t, cord and 
plug . 5.95 5.50 
RCA SPEAKERS 

2" x 3" P.M. Alnico V 
Ea. . ..$.79 

12" P.M. Alnico V. 3.95 
12" P.M. - 6.8 oz 
Alnico V 4.75 

ree! NEW 1950 
CONDENSER -RESISTOR 
COLOR CODE CHART 

It's SENCO's w a y of thanking 
their customers and to greet new 
friends. It's yours . . . and it's 
FREE. Just mail this coupon to- 
day! 

ALL 
ALNICO V 

P.M. Ea. 
3"- .68 oz. $.99 3"-1.47 oz. 1.15 
4"-1.47 p2. 1.15 
4"x6" 1.69 5"-1 oz. .99 5"-1.47 oz. 1.15 8"-1.47 oz. 1.55 
8"-2.15 oz. 2.75 8"-4.64 oz. 2.95 
8"-6.8 oz. 3.69 10"-6.8 oz. 3.75 

Lots 
of 
Ea. 
5.95 
1.05 
.95 

1.05 
1.59 
.95 

1.05 
1.45 
2.25 
2.59 
2.74 
3.39 
3.43 

5" P.M. with 50L6 output 
Large mar-o $1.24 Large e:.ate. 

Nothing to Buy . 

If's Yours for the Asking 
MAIL TODAY 

Radio Men Who Know SENCO 
SAVE AT 

SENCO RADIO. INC. 
Dept. N, 71 West Broadway 
New York 7, N. Y. 
Please RUSH my 1950 Resistance - 
Condenser Color Code Chart abso- 
lutely FREE. 

Name 
(Print) 

Address 

R.F.D. No. P 0 Box 

City Zone- State 
=NCO RADIO, INC., Dept. N, 71 Weas Broadway, New York 7, N. Y., Tel. BEekman 3 -6498 

143 

www.americanradiohistory.com

www.americanradiohistory.com


feaarifi&, 
CHICAGO 

FEATHERWEIGHT 
MULTI -TESTERS 

Highest Quality- Chicago "Featherweight" Multi -test- 
ers are made with the precision of a fine watch. Strict 
tolerances provide accuracies far above commercial standards- readings are absolutely dependable. 
Most Compact -Chicago "Featherweights" are the small- 
est multi- testers in the world. They are truly pocket -size 
instruments, weighing only a few ounces . . . a pleasure 
to use in or out of the shop. 
Lowest Cost -Chicago "Featherweights" guarantee more real usefulness 
and dependability at considerably lower cost. There is nothing like a 
"Featherweight" for standing up under hard daily use. They are built 
to "take it." 

Chicago "Featherweights" 
Model 450A 

Volt -Ohm Milliammeter for DC 
Volts 0- 5/10/50/500/1000 Mils 0 -1 

Ohms Full Scale 5000/50,000/500,000 
Ohms Center Scale 30/300/3000 

Net price $10.00 

Volts 

Model 451A 
Volt- Ohmmeter for AC and DC 

Volts DC 0- 10/50/100/500/1000 
Volts AC & Output 0 -10/50 /100 /500 /1000 

Ohms Full Scale 500,000 
Ohms Center Scale 7200 

Net price $14.00 

Model 452A 
High Sensitivity DC Volt- Ohmmeter 

0- 10/50/100/500/1000 10,000 Ohms per Volt 
Ohms Full Scale 2000/20,000/200,000 /2,000,000 

Ohms Center Scale 30/300/3000/30,000 
Net price $14.00 

There is a Chicago Multi- Tester for every purpose 

Write for our complete catalog 

CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST. CHICAGO 10, ILL. 

More leading engineers and 

technicians have built 

Tech -Master for their own use than 

any other Television Kit 
best! 

they í ! the bes 

TECH-MASTER 
deluxe 630 -TK TELEVISION KIT 
with the original RCA 630TS Circuit 

Supplied complete with genuine RCA parts 
98% assembled. Ultra- simple wiring dia- 
grams make it a simple matter to finish the 
final wiring in a week -end. For all picture 
tubes from 10 to 20 inches. 

There is only one Tech -Master 
. . . accept no substitute! 

At all leading distributors. Write for 
name of your nearest distributor. 

Few choice jobber territories still available. 

TECH - MASTER PRODUCTS CO. 
443 Broadway, Dept. RN- 10,New York 13, N. Y, 
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and other incidental components form 
a resonant circuit which is shocked in- 
to oscillation. The time of a half cycle 
of this oscillation (75 kc.) is about 
seven microseconds, and the retrace 
occurs within its allotted time. At 
the end of a half -cycle, the damping 
tube begins to conduct, causing the 
oscillatory voltage to decay in essen- 
tially a linear manner. Note, how- 
ever, that very shortly after this the 
output tube starts to conduct again 
and this additional current, in con- 
junction with the decay current in the 
deflection coil, produces a linear trace 
motion of the electron beam. 

The waveforms in Fig. 8 illustrate 
graphically the action within the cir- 
cuit. Fig. SA shows the voltage ap- 
plied to the grid of the horizontal out- 
put tube. In Fig. 8B we have the cur- 
rent in the deflection coil, as indicated 
by the heavy solid lines. At Point (1), 
the tube is driven into cut -off and the 
magnetic field collapses and reverses 
itself. At Point (2) the retrace inter- 
val has ended, although the cathode - 
ray tube is still blanked out. The 
dotted curve A shows what would oc- 
cur if the damping tube did not begin 
to conduct and prevent the oscilla- 
tions from continuing. From Point 
(2) to Point (3) the energy remaining 
in the deflection yoke is decaying in a 
fairly linear manner. At Point (3), 
this energy has begun to die off, and 
at this moment the output tube starts 
once again to conduct. The resulting 
interaction of these two currents is a 
linear rise in current. This sequence 
of events is repeated each cycle. 

The damping tube serves not only 
to prevent continued oscillations in 
the deflection coils after retrace, but 
also to convert some of this energy to 
a useful d.c. voltage. At the time the 
horizontal output tube is brought into 
cut -off, a tremendous amount of ener- 
gy is in the output transformer. Part 
of this energy is used to bring the 
electron beam from the right -hand 
side of the screen to the left -hand 
side. When this has been accom- 
plished, a considerable amount of 
energy remains, which would result in 
continued oscillations if the damping 
diode were not present. As it is, the 
diode begins to conduct at this mo- 
ment, not only preventing the con- 
tinuance of the oscillations, but also 
rectifying the pulse into d.c. This 
rectified voltage appears across con- 
densers C, and C. These condensers 
become charged from the "B +" sup- 
ply voltage, as well as from the reso- 
nant voltage produced during the re- 
trace interval. This added voltage 
amounts to about 75 volts. As can be 
seen from the connection of the cath- 
ode of the damping tube to the junc- 
tion of L,, C,, and C2, this additional 
75 volts acts in series with the d.c. 
plate voltage, thereby increasing the 
effective d.c. voltage on the output 
amplifier. Thus, in the circuit of Fig. 
7, the 270 volts from the power supply 
is increased to 345 volts. 

The voltage across C, and C, varies 
due to the charging by the deflection 
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coil kickback and the discharging 
through the output tube. The rise 
and fall of this voltage is equivalent 
to an a.c. ripple in the "B +'," supply 
reaching the horizontal output tube. 
L, C1, and C., form a phasé- shifting 
network and by shifting the phase of 
this ripple, it is possible to alter the 
tube's characteristics. L, is variable 
and can provide small improvements 
in linearity. Adjustments of the in- 
ductance of L, causes the second quar- 
ter of the picture to stretch and the 
first quarter to crowd. 

An additional control in this circuit 
includes L: (width control). L2 is 
shunted across the secondary winding 
of the horizontal output transformer 
and can vary the output of this trans- 
former and hence the picture width. 
Except when the set is first turned on, 
the damping diode conducts only dur- 
ing the retrace interval. At all other 
times it is kept cut off by the voltage 
existing across 

(To be continued) 

A Signal Tracer 
(Continued from page 51) 

the use of the signal tracer for check- 
ing a.c. -d.c. receivers is to connect 
the ground clip of the signal tracer to 
one side of the power line. When the 
ground clip of the tracer is connected 
to the floating ground of an a.c. -d.c. 
receiver, the signal tracer will pick 
up 60 cycle a.c. hum. Connel?ting the 
ground clip of the signal tiracer to 
the power line will remove this diffi- 
culty. 

As an added suggestion, in check- 
ing a.c. -d.c. receivers, an idea that 
has proven very satisfactory is to 
connect an isolation transformer be- 
tween the power line and the re- 
ceiver. This is merely a transformer 
with a 120 volt primary and a 120 
volt secondary. These transformers 
come equipped with a cord and plug 
on one winding, and a socket on the 
other. Using this transformer re- 
moves the power line ground from the 
receiver under test and simplifies all 
testing on the receiver. 

30 

"Let's make up our minds as to which 
program well have on!" 

October, 1949 

...1 111 -- 11=1/" 1111/ . ..., 

DOWN PAYMENT L $35.90 

T -64 
TV CHASSIS 

Big picture television at a small set 
price. Complete with 10 inch picture 
tube. Dual focus switch gives 56 or 64 
sq. inch picture. Factory wired, 
aligned, and tested- backed by RMA 
90 day warranty. Price includes CR 
tube, 19 tubes, 3 rectifiers, speaker. 
Push button tuning. 
NOTE: Model T -64 equipped with 12 
inch tube $199.50. 

$179.50 
COMPLETE WITH TUBE OPERATElk 

READY TO 

S -40A 
RECEIVER 

Frequency Range 540 
KC to 43 MC. Temper- 
ature compensated os- 

cillator. One RF, 2 IF. 3 

Watt Output. 4 Bands. B tubes 
plus rectifier. Infernal speaker. Has AF & 

RF gain controls, AVC, BFO, and Noise Limiter switch- 
es. The finest set on the market at this low price. 

$79.95 DOWN PAYMENT 
$15.99 

SENSATIONAL NEW LOW PRICES! 

514TV -7 Inch Portable (antenna included) $119.50 
SX -42 $275.00 
SX -43 Less Speaker $159.50 
S -53 $ 69.95 
S -38 $ 39.95 

BEST E -Z PAYMENT PLAN IN THE COUNTRY - 
No Red Tape -We finance our own paper. Only 20% DOWN 
PAYMENT and the best trade -in deal on your present equip- 
ment. You can't go wrong when you deal with WRL. The 
World's Most Personals ::ed Radio Supply House" -The World's 
Largest Distributor of Amateur Radio Transmitting Equipment. 

NEW GUARANTEED CRYSTALS 
In FT -243 holders. You name the frequency -we'll 
hit it or come darn close! 

80 .& 40 meter bands 79c each 
160 meter bands ' 98c each 

WRITE -WIRE {1Zc PHONE 7795 

LEO I. MEYERSON 
WQ GFO 

GIANT RADIO 
REFERENCE MAP 

Just right for your control room 
wall. Approximately 28 "x42 ". 
C. tains time zones, amateur 
zones, leading short -wave sta- 
tions, monitoring stations. Mail 
Coupon Today and 25c 

The most corn - 
plete HAM 
CATALOG 
ever assem- Fp'. 

bled. Every- mEa 
,n 

thing in radio V 
from soup to 
nuts. Send for 
your copy 
today! 

FREE! 

Ir 
WORLD RADIO LABORATORIES 

1 744 West Broadway 
Council Bluffs. Iowa 

I Please send me: 
New Catalog 
Radio Map 
List of Used 

Equipment 

I'f cW 1GII ItQ 
LABORATORIES \-- 1111N-94 INCORPORATED r LABORATORIES _ 

H 

COUNCIL BLUFFS. 
. 

IOWA 

s.1 
R-10, 

T -64 TV Info 
S-40A Info 
COMPLETE TV. 

PRICE SHEET 

Name..... __.- - - ..__....._....._....... 

Address_ -_ 
City..... 
1111. s' re 1111 11M111 11 s11111. r_ MIN M11=111 El 

RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS -EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dept. RN -49 
RCA INSTITUTES, lac. 

A Service of Radio Corporation of America 
350 Wes+ 4th St., New York 14. N. Y. 

ederated urchaser 
INCORPORATED 

80 PARK PLACE 

NEW YORK CITY 
HAS THE 

SENSATIONAL NEW 
221 -K 
VTVM Kit 

IN STOCK! 
E/CD 

-WAR SURPLUS - 
VERTICAL 

GYRO UNIT 
Originally 

Cost $2855.00 

NOW ONLY 
14.95 

Aluminum housing One 400 -cycle, 115 -v.. 3 -ph. 
Motor Propelled Gyro Two 24 -v. DC shunt -wound 
motors 2 Electronic Relays Auto Transformer 
Hundreds of precision parts 35 lbs. 

You pay shipping costs. Send check or money order to 

SURPLEX RETAIL SALES INC. 
2409 S. LaSalle St. Chicago 16, III. 
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ARR- 1' CONVERTER 

With 4 tubes type 
954's easily converted 
to 10-6-2 meters. Con- 
version frequency 800 
KC. Schematic furnish- 
ed. 

7.95 ea. 

- DIRECTION FINDER - 
Type DAB -3 - Complete with spores. Frequency 
range 2 to 18 MC. Operates on 110 volts A.C. 60 
cycle. Export packed F.O.B. Norfolk. 
New $3,C00.00 

SO-1 RADAR Complete less spares. 

New export packed $2,500.00 

ANTENNA MAST- type AN 104 -B. Ideal 
for 2 meter rig. NEW $2.00 ea. 

ARC -5 ANTENNA RF Meter & 50 MMFD 

Vacuum Condenser (amp 0 to 10). 

Mounted $3.95 ea. 

ARC -1 TRANSCEIVERS Complete with MT 

230 Rack C -45 remote control head plugs and 

cables -equal to new. Guaranteed. Also spares. 

10 channel, 20 channel. 

ARC -4 complete, plugs, racks, remote control box, 

also spares. Reconditioned. Guaranteed. 

AMPLIFIERS 
500 Watts (New) speech clipping and volume 

compression, tube line -up. 4 -type 809, 2 -type 2A3, 
2 -type 866, 2 -type 6K7, 2 -type 6H6, 4 -type 617. 

Ideal for modulator (less tubes) - ..- ....... $195.00 
Some items but used . $95.00 

300 Watts (New) tube line -up 4 -838, 2 -866. Self 

contained power supply, 110 volt, 600 cycles. 

New $150.00 Used $80.00 
All above amplifiers have less than 4% distortion 
at maximum rating. Output 500 OHMS in each 

case, with 500 OHM transformer back to back, 
perfect match for 920 watts RF input. 

VOLTAGE AMPLIFIER 40 Watt driver for 
above amplifier (less tubes). Tube line -up: 4.6L6, 
2 -76, 2 -6C6, 2.284, 2-5Z3. 

New $135.00 Used $70.00 
I D -6 /APN -4 INDICATOR. 
R -9A /APN -4 POWER SUPPLY AND RECEIVER. 

Complete tubes and plugs. New. $145.00 

FREQUENCY METERS LM -10 and 14 without 
power supply, with books $90.00 

Without books, Used . $30.00 

CONDENSERS Range .01 to .008 at 5000 
volts. 
New -_ $1.00 ea. 

CAPACITOR Range .02 to .09 Mica capacitor 
voltage range 1000 to 6000 Cornell -Dubilier. 
New $12.00 ea. 

CONDENSER MICA Range .00005 to .01 

.20 ea. 

GEORGE J. 

¡9 Aircraft & Electronics Components 

t v 639 W. 24th St. 
NORFOLK, V A 

Beginning Amateur 
(Continued from page 43) 

accusation. It is unfortunate that this 
tiny but garrulous minority exists at 
all, and that there is no treatment for 
these "phone- phonies" other than 
ostracism. 

Many otherwise sane and sober citi- 
zens appear to go berserk when they 
wrap their fingers around a mike 
stand. The ham ticket is a license to 
operate a private radio station for 
point -to -point communication, and is 
not official permission from Uncle Sam 
to make a fool of one's self in public. 
What's the point in telling the other 
guy that you received his last trans- 
mission okay, and then repeating back 
to him every word he said; or of giv- 
ing a poor imitation of Arthur God- 
frey; or of using the regal "we" when 
you're referring only to one person, 
yourself; or of giving your life his- 
tory without being asked for it ? Be 
natural, and be human. You'll make 
more friends that way, on the air and 
off. 

Keeping your location and identity 
a "secret" from the neighbors is well 
nigh impossible. You have to give 
your call letters, and from then on, 
tracking you down is easy. What fun 
will you get out of one of the grandest 
hobbies in the world if you have to 
act almost as a fugitive? 

History is only repeating itself. 
During the early days of sound broad- 
casting, "amateurs" were blamed for 
every rumble of static, every bit of 
noise produced by sparking elevator 
switches, diathermy machines, etc. 
Sure, they did contribute a little to 
the QRM, but as broadcast receivers 
improved in performance and trans- 
mitter technique forged ahead with 
new tubes and new circuits, the com- 
plaints quickly fell off almost to zero. 

It is no secret that many expensive 
TV receivers have perfectly "lousy" 
r.f. systems and are, therefore, highly 

How the r.f. and modulator sect" -ns are 
mounted in the top portion of a three -foot 
rack, with a receiver in the bottom layer. 
All interconnecting leads, fuses, etc., 
are at the back of the chassis, conven- 
ient for changing and experimentation. 

susceptible to interference from close - 
by ham transmitters; but it is also do 
secret that hams are just beginning to 
understand the necessity for harmonic 
suppression, r.f. shielding, etc., in their 
rigs. Keep working on your trans- 
mitter to minimize its unwanted emis- 
sions, and talk on the air as you would 
over the telephone, in a calm, sensible 
-fashion. If a neighbor hears you car- 
rying on an interesting conversation 
with another ham in Africa or Japan, 
he's likely to become interested him- 
self, and maybe he'll ask to see your 
station instead of suggesting heatedly 
that you blow it up. 

One of the most rabid hams I have 
encountered in years is a retired fire- 
man, who before he was bitten by the 

Myron Zobel, W2NMC, aboard the 
yacht "'Norte. "' With a fixed 10- 
meter, three -element beam over- 
head, he has worked all over the 
world. Equipment is Hallicrafters' 
HT -18 exciter, HT -9 transmitter. and 
SX -42 receiver. The three -element 
beam antenna on the "'Norte"' 
excites attention wherever the boat 
goes. The vertical antennas are for 
operation on the lower frequencies. 
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71' 4 -HOUR MAIL -ORDER SERVICE. WE SHIP ANYWHERE. 
20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO. 
372 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE -ORdway 3 -8551 

bug, lived just over a 20 -meter phone 
man in a New York apartment house. 
The guy used to spend all his time 
next to a radio receiver, so it didn't 
make any difference when the phone 
man operated; he was sure to QRM 
him. One day, the ham had the in- 
spiration to invite the complainer in 
to listen to a "real receiver," his pet 
HRO, the implication being that there 
wouldn't be any interference on a 
good set. Conditions were "hot," and 
the HRO dragged in signals from 
everywhere: hams, ship -to- shore, for- 
eign broadcasting, etc. The fireman 
stayed on far into the night, worked a 
couple of South Americans himself 
(he knew a little Spanish), and left 
with the ham's copy of the Handbook. 
Within three months, the fireman was 
on the air with a 100 -watt rig of his 
own on 10- meters and on the receiving 
end, this time, of complaints from 
housewives who couldn't hear their 
soap operas! He moved to a place in 
the country, put up a veritable forest 
of antennas, and is so busy building 
and rebuilding that he has completely 
forgotten about his arthritis, gastritis, 
and other imaginary afflictions! 

(To be continued) 

MICROPHONE 
CONNECTOR- ADAPTER 

ANYONE who has worked much with 
sound and p.a. equipment has at 

some time or another come face to 
face with the problem of tying to- 
gether microphone and phonograph 
lines with different kinds of plug -and- 
jack arrangements. 

Commercial radio companies, 
hams, and other specialized groups 
usually employ the "phone plug and 
spring jack" type of connector, while 
most open- market public address and 
phonograph equipment is provided 
with so- called "cable connectors," 
fastened together by screw threads. 

A partial, but very effective, solution 
to this dilemma is shown in the photo- 
graph. A chassis -type male "cable con- 
nector" is mounted in the back of the 
bakelite shell provided with a standard 
phone plug. (If shielding is important, 
a nickel -plated brass shell should be 
used, of course.) The connector and 
the phone plug are properly wired to- 
gether with short loops of solid hook- 
up wire, and the unit screwed together. 

Several of these handy adapters will 
meet almost any situation. Thus a 
"cable- connector " -equipped micro- 
phone can instantly be transferred from 
a like- equipped p.a. amplifier tube to 
a conventional "plug- and -jack" ama- 
teur transmitter, simply by the inser- 
tion of the adapter "gimmick" be- 
tween the transmitter jack and the 
mike connector. . . . . . . H.C.A. 

October, 1949 

BEST BUYS KITS -PARTS -ACCESSORIES PRICES 

GET YOUR FREE COPY OF "FL -8 FILTER FACTS" WITH EACH 

PURCHASE OF AN FL -8 FILTER!! 

This booklet, prepared exclusively for us by Clayton F. Bane. WOWR, 
gives you the real inside dope on FL -8 filters. Complete circuits, se- 
lectivity curves.-breakdown Deus of interior components, coil induc- 
tances and resistances. Get the most out of the FL -8 as -is but also 
see how to convert this unit to many other types of filters for use with 
transmitters and receivers. High -pass, low -pass, peaked. A gold-mine 

of useful, easy -to -apply information written by a man who knows his subject. 
Combination offer, FL -8 Filter and "Filter Facts" booklet $2.08 
Booklet alone (prepaid) 50c 

TUBES! TUBES! TUBES!!! 
OVER 150,000 BRAND -NEW SURPLUS TUBES. 
JUST ARRIVED! 
We list only a very few of the hard -to- obtain types. 
Write or wire your requirements -we can probably 
supply you with the tubes you need. 

W -E 388A "DOOR KNOB" 
Fil., 1.5V at 9 amps. Plate V. 500. 
Plate cur. 125 ma. max. m Grid c 20 
ma. Plate diss. 50 watts. urLook 
at these UHF ratings! 12W at 400mc, 
10W at 00mc. SW at 600mc, 6W at 
700mc, 2W at 800mc. 

A steal at $3.95 ea.; or 4 for $13.95 

W -E 708A GROUNDED -GRID TRIODE 
High hop on UlIF receivers. Fine sig- 
nal -noise ratio. Grid, (shell) bolts di- 
rect to chassis with ring. Only $1.95 ea. 
or 4 for $6.00. 

RCA 8012 VHF TRIODE 
TANTALUM plate and grid! 35 
watts output, 40 watts plate diss. 
Use as ose. or amp. at full ratings 
up to 500 mc! 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 of $1.50 
each. 4 for $5.00. 

VT -I21A HIGH -POWER TRIODE 
High -vacuum, rated up to 15,000V 
plate! Pair will handle 1 kw input on 
0 meters. Use as amp. or ose. at full 
ratings up to 150 roc. Similar to 
1110TH but heavier filament. (5V @ 
10A) Platinons grid. Only $2.49 each. 

A 
V 

I I. i 

HY -615 UHF TRIODE 
0.3V filament. 4.5 watts output. 98c each 
or 4 for $3.00. 

HY -114B UHF TRIODE 
Ideal for battery portable sitar. 2 watts 
output at UHF. 98e each or 4 for $3.00. 

2J -32. MAGNETRON 
Frequency range, 2780- 2820mc. Pk. 
Pwr.Out. 285kw. $14.85 each. 

WL -532 TRANSMIT -RECEIVE TUBE 
cl)Use to automatically short receiver input 
when transmitting or dozens of other applica- 
tions. Every amateur can use one or more at 
the very low price of $1.25 each or 4 for $4.00. 

805 ZERO -BIAS, CLASS B MODULATOR 
A pair of these will modulate 1 lay input to the 
final with 1200V on the plates. zero b!as..$4.25 ea. 

810 HIGH -POWER TRIODE 
The real powerhouse carbon- plater. A solid 1 kw 
per pair, or over 51111W single, up to IOule. BRAND 
NEW! $3.95. 4 for $21.95. - 

838 POWER TRIODE 
100W plate diss. Full ratings to 30mc. 200W 
pair, Class B audio $3.50 each 

CATHODE RAY TUBES 
3CP1. 3" C -R tube. Green, med. persist. 

screen . $2.95 
3DP1A. 3" C -R tube. Green, 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. 
5MP1. 5" C -R tube. Green, med. persist 2.50 ea. 
5NP1. 5' C -R tube. Green, med. persist. 

screen 2.50 ea. 

NEED H.V. RECTIFIERS? 
New 836 high -vacuum rectifiers similar to 866 but 
with "hash" troubles. Fil. 2.5V at 5 amp. 
Plate cur. 500 ma for 2 tubes. Inv. peak volts 5000V. 
OUR PRICE IS THE SCOOP OF THE YEAR! 2 for 
51.10. Oat in on this bargain. 

tube 
and 
new 

EE -89A TELEPHONE 

REPEATER 
Extend talking range of 
EE -8 and RM -29A tele- 
phones on two-wire lines. 
Has Hybrid coil for two - 
way transmission. Tele- 
graph and 20 cycle ring- 
ing possible. Feather- 
weight phone and 305 

are supplied. Uses l',5 
90 volt batteries. Brand 
with instruction manual 

ONLY $9.95 ea. 

HOT SPECIAL ON OIL CAPACITORS 
8 mfd. 1000V. Oil -filled. Arroyos. Rect. case com- 
plete with mounting brackets..51.95 ea. 5 for $8.95 
4 mfd. 000V. Oil- filled. Round case, upright, single - 
hole mtg. with mtg. hardware...95c ea. 5 for $3.75 

HEAVY -DUTY 
FILTER CHOKES 

A hermetically sealed unit, conserva- 
tively rated at 10 henries @ 200 ma. 
Has hunt- bucking tap. Steel cases - 
ONLY $1.98 each. 

HANDSET HANGER 
Accommodates all makes and models 
(W -E, Kellogg, American, etc.), 
handsets such as TS -9, 11, 13, etc. 
Fastens to side of desk or on tele- 
phone equipment. Felt facing pro- 
tects handset. Black crackle fmish 
only $1.95 each. 

TS -10 SOUND 
POWERED HANDSETS 

ALL brand -new! Made by W -E, 
RCA and Automatic Electric. Re- 

quires no batteries or transformers! Useful for TV 
antenna installations inter -coms, line communica- 
tion, etc. "No battery" feature provides safe com- 
munications in plants where explosive chemicals are 
used. Air -mail or n'ire your orders now as supply 
is very limited. Price $16.95 per pair. 
Replacement W -E receiver units for TS -10 handsets 
$4.95 each. 

RM -29A TELEPHONE 
Contains magneto ringing sys- 
tem. Uses standard batteries. 
Only two wire line required. 
Several units may be paralleled 
on same line. Ideal for com- 
munication, farms, factories, 
TV work, etc. 
One RDI- 29A telephone with 
battery and one TS -13 Hand- 
set. Brand new. Price $12.95 
each. 

SENSITIVE, 6500 OHM 
SP -ST RELAY 

Made by Automatic Electric Co. Nor- 
mally-open, wiping contacts, relay is 
midget 

ma. Ideal for models and control. co trot 2 ma 
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 -mmfd. to 
50 -mfd. Self -contained prover supply and neon 
bulb indicator with socket and bezel. Drilled metal 
cabinet. Complete instructions and diagrams in- 
cluded with each kit. Only $4.85. 

HARRIS SHOCK MOUNTS LORD 

LORD 8 lb. 7c ea., 4*i 
8 for 45c; 53.00 per C 

LORD 10 lb. 15c ea., 
8 for 98c, $7.50 per C 
HARRIS 8 lb. 8c ea., 
8 for 45c, $4.00 per C 
HARRIS 12 lb. 16e 
ea., 8 for $1.05, $9.00 
per C. 
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4 * * * * * * * * * * * * * * * * * * * * * * * *** 
15" GLASS or * 

16" METAL 

Without 
Magnifiers! 
Without 
Hee! o Holes to * 
Drill! I 

Wired Sub- M. 
Assembly * 

* CONVERT TO 
DIRECT VIEW 
TELEVISION 

* IN ONE 
HOUR: 
Counch 

avert 

any 
s 

t- 

* 630da, or other 
standard TV with 
Flyback cire uit, 

.0 t s i hen 

..sr Chassis, other similar kit chassis. 
TELERAMIC 

booklet 
teof ion Kits c main stl c port t 

** 
including of simple step-by-step embly chassis * instructions. The Tnd read sub-assembly chassis 
*s compltteln coved and r ady For tallation. You 
get front d r r punting brackets plus rs- 

on ring d sleeve, 
necessary 

output tram- 
* pleteecon ersionr 

erything necessary for the com- 

CHOICE OF 3 MODELS * Convert RCA tune 630TS chassis to 16" metal tube. 
Model No. 116R.. .. ... .. $24.60 

. Convert RCA type 630TS chassis to 15 "glass tube. * Convert Tr nsvis oon'hassis to' 15 "'glass tube. 1( Model No. G -116T $19.80 * 
* CaREE! 

Write today for complete Radio & TV Kit 

* WHEN ORDERING -Send 20% deposit on C.O.D. * orders. All prices F.O.B., N.Y.C. I 
* ELECTRONIC KIT COMPANY * * 326 Park Row Bldg. New York 7, N. Y. * 
* * * * * * * * * * * * * * * * * * * * * * * * * ** 

Rato I Q ó ÉGé áEEERINGZ 
MONTHS 

Intensive, specialized course, including strong basis 
in mathematics and electrical engineering, advanced 
Radio Theory and Design, Modern laboratory. Low 
tuition. Self -help opportunities. Also 27 -month 
courses in Aeronautical, Chemical, Civil, Electrical 
and Mechanical Engineering. Gov't approved for 
G.L's. Enter Dec., March. June, Sept. Catalogue. 

INDIANA TECHNICAL COLLEGE 
1 9109 E. Washington Blvd., Fort Wayne 2. Indiana 

ederated rchaser INCORPORATED 
1115 HAMILTON ST. 

Allentown, Pa. 

HAS THE 
SENSATIONAL NEW 

400 -K 
5" Scope Kit 

IN STOCK! 
E/60 

BIG MOM' TELEVISION 
New 7- Volume Set 

FREEievtuavd-Pleat 
APPLIED PRACTICAL 

RADIO 
Be The Radio Expert Of 
Your Locality Who Handles 
The Toughest Service Jobs 

This new, 7 volume set gives 
you solid orking knowl- 
edge of Radio and Tele- 
vision. Covers everything 
from fundamentals to newest 
in FM. Television. Elect-mi- 
tes, etc. Clear, practical. Tells you 
how to 
Short -cut trouble ets n l shooting methods. Randy "on the job" 
manual included. More than 2500 pages, 1200 illustra- 
tions, charts, diagrams. 

FREE TRIAL OFFER: Examine these great, pay 
raising books for 7 days at our expense. Just mail coupon below. 

FREE RADIO -TELEVISION 
DIAGRAM BOOK 

Act at once and get with APPLIED RADIO, 
book of "150 Radio -Television Diagrams 
Explained" as a FREE Gift. Keep it even 
if you send the set back after 7 days Free 
Trial. If you keep the set, send either 
$22 cash, or $3 in 7 days and $3 a month 

until $23.50 is paid. Either way, Diagrams book is 
yours! Send coupon TODAY! It's t o de -.jest a 
request to see Set and get Diagrams book Free. Act now! 

GOOD FOR FREE TRIAL and FREE BOON! 
1 Educational Book Publishing Division 

I 500 S. Pauli aRSt..,, Dept. 79 -73, 
SCHOOL 

hi ago 12, III. 
Rush 7- Volume APPLIED PRACTICAL RADIO, post- I 
paid, 

FREE 
days 

ok of 150 RadioTelevisionyDiagrams. I 

I Name 
Address 
Town Zone State v_ 
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Fringe Area Reception 
(Continued from page 46) 

terest. One of the difficulties with 
receiver operation in fringe areas is 
poor sync -stability. One of the major 
sources of sync -instability of televi- 
sion receivers in the fringe area today 
is the a.g.c. system, if a.g.c. is used. 

Considerable improvement in sync - 
stability in fringe areas can be real- 
ized by grounding the a.v.c., or by 
applying a fixed bias. This bias should 
be such as to allow maximum gain of 
the receiver without exceeding the 
tube rating. 

Receivers in which the sync clip- 
ping level is not affected by the con- 
trast control perform better than re- 
ceivers whose sync clipping is de- 
pendent upon the contrast control set- 
ting. If the received picture contains 
a considerable amount of snow, the 
best contrast -level setting does not 
coincide with the proper sync -clipping 
level. 

The a.f.c. type of horizontal sync 
control is quite important in the fringe 
area. If triggered -type sync is used, 
although it can be designed to pro- 
vide sufficient immunity against in- 
terference pulses, the thermal input 
noise will still cause a slight shift of 
each horizontal line and thereby de- 
crease the picture resolution. 

It is usually vertical -sync stability 
which suffers first, due to interfering 
pulses. Two types of vertical oscilla- 
tors are in general use. One type is 
the multivibrator, and the second 
type is the blocking oscillator. The 
blocking oscillator will not hold sync 
as tightly as a multivibrator with the 
sync injected in the first grid. How- 
ever, the multivibrator is more sus- 
ceptible to noise pulses than is the 
blocking oscillator. Unless the sync 
pulses are very well clipped, a large 
noise pulse will cause a momentary 
collapse of the vertical oscillator. 

To minimize the susceptibility to 
noise pulses of the multivibrator, the 
impedance at the sync- injection grid 
should be as low as possible and still 
maintain a positive lock -in with the 
sync pulses. Some receivers using 
blocking oscillators show a tendency 
to roll vertically even though the re- 
ceiver will lock horizontally and suf- 
ficient contrast is available to see the 
picture. This is due to insufficient 
sync -amplitude injection and can be 
corrected only by increasing the gain 
either in the sync -amplifier chain or 
by additional preamplification. 

The sound section of the receiver 
should not be overlooked. It is im- 
portant that it have good discrimina- 
tion against interfering amplitude 
pulses. 

The intercarrier type sound, al- 
though it is generally thought of for 
use in cheaper receivers, can be made 
to operate surprisingly well in the 
fringe areas. In one case, a receiver 
has been made in which the sound 
beat was taken off the second detector 

Jobbers: Write for Confidential 

Price Information 

NEW 

TELEKITS 

10 -B $82.99 
7 -B $59.50 

Sparkling new Telekit 10 -3 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 1211 /t, 15, 16 inch tubes. 
Telekit 10 -B, $82.99. Tube kit, including 10884 and 
all other tubes, $55.80. 10 -B Telekit cabinet $15.95 
to $24.50. Telekit Guarantee includes free factory 
service. 

Write for catalog listing 10 -B and 7 -B Telekits. 
New 7 -B Telekit for 7 -inch tube, $59.50. Tube kit, 
including 7JP4, $39.58. 7 -B cabinet, $15.95 to 
$24.50. 

Note simple clean lay -out for easy assembly of 
new Telekit 10 -B. Features 2 sound I. F. stages, a 

new pre -built, pre -aligned tuner that includes a stag 3 

of R. F. for distance reception. Easy -to- adjust hori- 
zontal lock circuits. Beautiful new model cabinets for 
7 -B and 10 -B are heavily constructed of hand 
rubbed walnut. 

13 

CHANNEL 
TUNER 

$19.95 

NEW 13 CHANNEL TUNER is o small compact unit 
with stage of R.F. Tunes all TV and 2FM channels. 
Made to conform with Telekit or any other TV set 
having video I.F. of 2575 Mc. Complete with tubes, 
pre- wired, pre -aligned; only three connections to 
make. See your jobber, or write to us for information. 
Your cost, $19.95. 

Write for catalog of Telekit antennas, boasters, 
television kits tuners, television parts and tubes. 

TELEXT 
ELECTRO- TECHNICAL INDUSTRIES 
1432 NORTH BROAD STREET PHILADELPHIA 21,PA. 
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output. This was followed by two 
stages of 4.5 mc. amplification and a 
ratio detector. The ratio detector was 
followed by a pentode audio amplifier 
and a 6V6 power- output tube. This 
receiver would produce reasonably 
good sound, although the video carrier 
level was so low as to render the pic- 
ture unrecognizable. 

In cases of very weak signal, it is 
possible to receive improved pictures 
by disregarding the proper vestigial 
side -band characteristic. In other 
words, although it is proper to set the 
video carrier at a point 6 db. down 
the side of the r.f. -i.f. characteristic, 
if the thermal noise is great enough 
to limit the picture resolution to ap- 
proximately 200 lines or less, the pic- 
ture will improve both in stability and 
signal -to -noise if the video carrier is 
set near the top of the r.f. -i.f. char- 
acteristic. 

If the receiver is aligned in this 
way, although it will work best on 
extremely weak signals, when the 
signal strength is increased, the reso- 
lution capabilities of the system will 
not be realized. In other words, even 
a noise -free picture would probably 
have only 275 to 300 lines of resolu- 
tion, whereas 350 lines should be 
readily obtainable. 

The intercarrier sound system al- 
lows the oscillator to be set in such 
a manner as to produce the best com- 
promise between picture resolution 
and sound for various input signal - 
strengths. 30 

LEVER SCREWDRIVER 
O UNFREEZE those stubborn bolts, 
you need only a simple homemade 

tool -a converted screwdriver. 
Just bend the tool's tip about five or 

ten degrees, at an inch or so above the 
end of the shaft. You'll find that this 
quick alteration affords plenty of extra 
leverage when you need it to loosen up 
an extra tight. screw. 

It wouldn't be wise to bend the bit 
of an expensive ratchet screwdriver as 
the author did, accidentally). Better 
sise an older, or less expensive one! 

H C. A. 

A lever screwdriver makes a useful tool to 
loosen rusted bolts on a magnetic speaker. 

Our 27th Year EEO 
CHOKES 

TYPE 
SMOOTHING 

RIC[ [ACH`- /hr 
//woe o!' /f.tU//1 

C.83 
1g 

C-89 
4-16 

200 S].é 
A11 oóeve- j0 j 55.29 

0?0 Volts ncu/ation 55.39 

QUALITY-PRICE 
DEPENDABILITY 

TI AL r ti 

BOOSTER 

!iv.' live In a fringe 
area? Want clear 
bright pictures? 
Want noises reduced? The 
new National TV Booster solves your .1 
problem. Covers all 12 channels. It's Ideal 

s where 
t be used. Self 

power supply, 115V AC, 60 

. cycles, 10W. Special - $39.95=::-. 

WIRE WOUND ....... : 1 :;: . ter apartments or other place 
POTENTIOMETER 

` : :: : i'':. -` "r " : 'r 
100,000 hm, precision SELSN MOTORS -' outdoor a nos cannot 

1rP, 25 :115 V.A.C. 60 cycle ÁC- 7fí218. 'contained 

_ll /%l 
mete, 

G.R. 
4" diameter Can se lern small an- 

Brand Nw s er as indicators. Sixe : : : :' - -.. --- ml;:::: 
tonne t.....,.:::..........::.........-..----..-_:.....:::::::::::: : : : : : : : : : : : : : 1.95 

::1.t 

t :: x sip'.. 6.95 1` 
- 

: :: :..... :; : : : :; : : : : 

_ :. Price Per pese $ FILAMENT -TRANSFORMERS 
- Type 940 2.SVCT «' 10 Amps. 7500V Ins_.._ j2,7q Type 040 5. VCT 3 Amps. 2500V Ins.._. $2.06 Type 941 5 VCT 6 Amps. 2500V.Ins____...53.38f Type 943 5 VCT g 20 Amps. 2500V Ins..__ .$5.29eí 

YPe 946 6.3VCT e 3 Amps. 2500V Ins.. . ..$1.91 Type 947 6.3VCT 5 6 Amps. 2500V Ins.__... $2.79 : Type 948 6.3VCT 01 10 Amps. 2500V Ins.___ $3.67 1 Type 960 7.SVCT (no 4 Amps. 2500V Ins.__._. $2.35 Type 143 7.5VCT 5, 8 Amps. 2500V Ins_. _... $4.12`C Type 146 10 VCT Gu 10 Amps. 3000V Ins .. $4.99 PP: Type 961 Dual 6.3VCT (d 3 Amps 2500V. Ins $3.38 'i. Typs 041 SVCT 5 3 Amps. 2500V Ins ... .53.38 6.3VCT (r4í1, 3.6 Am s 

PLATE TRANSFORMERS 
For Small Transmitters. DC Voltage Ratings ore App ox. Value 
Obtained at Output of a 2 section Choke input Filter. Usin Mercury Vapor Rectifier Tubes Pri. is for 115 V. 60 cy 

Sec. DC Dimensions 
Type Sec. Rms. DC Sec Price 
No. Volts Volts MA. H. W. D. Each 
P 57 660 -660} 500 250 43'9 3; 40/4 S 6.76 

550 -550 400 
P 58 1080 -1080 1000' 125 4'/e 3 ;1 5 8.23 500-500 400 150 
P 59 900 -900 750 225 43'4 31' 5t /4 7.94 

800 -800 600 
P 67 1450 -1450 1200 300 53/4 61/4 4 19.84 

1175 -1175 1000 
P 68 2100 -2100 1750 300 51/4 61)4 .41/4 24.99 

1800 -1800 1500 ' For dual operation with simultaneous use of both sec ratings. t Has 40 -volt bias tap. 

less SCOPE & TELEVISION y -lOC Chassis with tubes 
TRANSFORMERS & CHOKES ictus tube & cabinet .... 

$11 
495O 

ß12500V. EMS C 5 Ma D.C. -6.3V. C 3 amps r llEEE 

tapped at 2.5V. Çi 3 amps; 2.5V. C 2 m'sp `TV -10W Same Chassis with 10" tube & $26950 " Type P -3171 $6.76 
:ik 1700V. RMS e 2 Mn D.C. -6.3V. f 9 amps handsome genuine mahogany cabinst___ ---- 
g: tapped at 2 5V. Gr 2 amps; 2.5V « 2 am - PP _ P C Ps; ci 'clos tube. 
ii Type P -3170 ...........$5.14 :The most versai ¡le tels 1. Operates 112 or 12" its 

a' ilrvision chassie yet de. 2. Tunas all 12 channels. 3. Wired, 
íï32 ,Hys C 250 Ma D.C. 50 ohms óa¡yne, t Three banc pre -tuned and tested -notre kW 

A type C -2991. ...... 

$$5:6124 

1,62 °=,units - Power supply !, RF stage employs tuned grid and 

2 Hys (ci 200 Ma D.C. 50 ohms ichoaais, RF chassis and plate for maximum gain and optimum 
... 

type C -2974 __.. _._._.. $ __..... 1.92 =.deflection Yoke assem- ' 

bl - may be placed band width. S. ,e. 36 mc IF mini- 

VERTICAL BLOCKING OSC. turns ratio pri. '; ;side b aide, one above misas interference. 6. Firs, tuning con - 

fm olug Y <abinel- 
infercarrier rsound.1.' Magnai ceci flet- 

::. to sec. 1:4.2 'the of m oued 
Unshielded type A- 3000..... ..._.$1.18 mum tuning y. 

r Shielded type A -4000 _.... 1.62 :::'simply p n the cable `` 

:.HORIZONTAL BLOCKING O5C. turns ratio ri:.xonnectore. Each unit is }1Op and "flyback" high voltage 
i/ pri. to sec. 2:1 Y ply. 9. 72 -ohm unbalanced and 300 - 

_ sound) engineered and 
1 Unshielded type A- 3002 ____._....._.....$1.32 iibp'It to famous Nation- ohm balanced inputs. 10. SOPPIied 

Shielded type A4002.....__...._.._ .._ yp ._._............ 1.76 Ec ?al standards o4 Per. cq 

maxi- 

with two atx -inch PM 

:::::: 
VERTICAL OUTPUT form ratio pri. toi ?fo mon <e. S : : : : : : : 

sec. 10:1 :'; ̂  : ISOLATION TRANSFORME RS 
- Unshielded type A- 3035 $3.09 aFiÌ? EtlFi`C F All 117 Voles ro 117 Volts 60 Cy. 

96, 40 watts 53.60 P- ...::...._....................: r:::::::::::::............: : : : : : : : : : : :E : :: :P- 
98, its watts 5 ,.. t::: : : : :........ :::::: ....,- ...' ''..:::: : : :: :: : : :'1, : : : : ::P 

-97 80 watts $5.10 P- RAYTHEON VOLTAGE STABILIZERS 99 2 wáus 
51Positive 

aion 1/7 19" Rack Panel Cabinets 
LYS 

RID IP METER Input 95 -130 volta, 60 

65 volts stabilize 
/zx211 o Me fo 150 Me fee RC -10 -101 /zx15 ...$ 9.99 9a; calibrated 

P Net RC- I4 -14x2P /2x15 _. _..... ._. 12.15 For Signal rated dial. IdencI 
-. . -- RC -15- 153 /ax211 /zx15 _ ............ 13.69 300 

RC -19- 191/40211/2015 76.64 meal, , Mc 9 °^8t Pho 
4 

RC-28-28x211/2x15 
_ 78.80 sorption wave,,,' er ab - RC- 36- 363/40211/2x15 21.55 Piece Pow metr Com. r 

TRANSFORMER ECIAL 
tubes Really a e °PPIY and S: 

70 volt CT 6250Ma with 80V but ta ..aOd buy m p335 O ; 

S volts a 3 amps - "" ° - -- 
21 volts CT 5d 10 amps $5.88 2lh volts O 3 omits V 

6.3 volts © 1.S amps 
1 60 cycle primary 

Output N 
Catalog Cap. wgt. Net 

No. Watts lbs. Price 
VR -6110 15 4 $15.00 
VR -6101 30 5 517.00 
VR -6111 30 5 $17.00 
VR -6112 60 8 524.00 
VR -6113 120 14 $31.00 
VR -6114 250 25 $48.00 
VR -6115 500 45 $75.00 
yo-6,116 t.,... 10.0..1?.... 9 2 12 5.0 

LI..... POWERSTATS 
Smooth, efficient voltage control. 0 to 135V. 
output from 115V. AC line. 

Type 20 (illustrated 3 amps .._..__ $12.50 
116 for table mtg 7.5 amps . 23.00 

116U for panel mtg 7.5 amps.. 19.00 
1126 15 amps...__....._._ _.._ ................._ 46.00 
1156 45 amps.._.. _ ..... .........................118.00 

Also available for 230 volt input. Write 
for descriptive literature. 

October, 1919 

If not rated 25% with order. balance C.O.D. All prive,. 
F. O. B. our warehouse New York. No order under $2.00 

We ship to any part of the globe. 

LEEDS RADIO 
75 Vesey Street 
COrtlandt 7 -2612 

CO. 
Dept. PNIO 

New York City 7 

Dynamic Mutual Conductance 

TUBE TESTERS 

CTHE HICKOK ELECTRICAL INSTRUMENT CO. 1 
10524 DUPONT AVE. CLEVELAND 8, OHIO J 
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VW TV REC DIVERS 

on the Market 
NEW HALLICRAFTER LINE 

The Hallicrafters Company, 4401 
West Fifth Avenue, Chicago 24, Ill., 
recently announced prices on the five 
TV models introduced in the July 

market in Chicago. Among the five is 
the Model 600, a 10 -inch tube table 
model, which retails at $189.95. 

All of the models use the same basic 
chassis, with a simplified control sys- 
tem of three knobs, one for contrast 
and brightness simultaneously, an- 
other for volume, and the third for 
channel seleetion. A fine tuning con- 
trol is próvided in the center of the 
channel selector knob. 

Prices on the new models represent 
reductions from prices of comparable 
models in the current line of the com- 
pany; for example, the 10 -inch wood 
table models were dropped in price 
from $269.50 to $189.50, and the new 
sets will have built -in antennas. 

Two 12 -inch and two 16 -inch tube 
table, console, and consolette styles 
comprise the remainder of the newly 
introduced line, ranging in price from 
$239.95 to $369.95. 

"MYSTERY MODEL" DEBUT 
Hitherto a carefully guarded secret, 

details of the Model TV -121 were re- 
vealed recently by the Pilot Radio 
Corporation, 37 -06 Thirty -Sixth St., 
Long Island City 1, N. Y., in conjunc- 

tion with the announcement of its new 
merchandising policy which will ap- 
point one exclusive franchised dealer 
in every TV city in the country. Each 

150 

dealer will, therefore, be the exclu- 
sive purveyor of Pilot sets. 

Slated to retail for $269.50, Model 
TV -121 has a 26 -tube chassis, offering 
a full 121/2 inch direct -view picture, 
FM radio, and phono jack for any type 
of record player. Focus and bright- 
ness controls are at the rear of the 
chassis, but do not require resetting 
after initial adjustment. "On -Off" 
and volume, tuning, and contrast con- 
trols are on the front. It was further 
demonstrated that the circuit design 
of the model offers improved perform- 
ance in both fringe and metropolitan 
areas, with only a simple indoor an- 
tenna required in most locations. 

81/2 -INCH TV RECEIVER 
Offering over 50 per -cent increase 

in picture size as compared with 
small -tube receivers in the same price 
range, a set with an 8% inch screen, 
announced by Motorola, Inc., 4545 Au- 
gusta Blvd., Chicago 51, Ill., is the 
first to be produced. 

A new circuit development was de- 
signed to keep picture brightness sta- 
bilized. The viewing tube incorporated 
in the set is a high -voltage type, ex- 
clusive with Motorola. Three controls 

only are needed for normal operation, 
with the picture and sound tuning 
accomplished simultaneously. For its 
picture size, the new set, priced at 
$149.95, is light and compact, weigh- 
ing just 26 pounds. 

Some of the other TV receivers in 
Motorola's new 1950 line will now 
contain a new "Bilt-in-tenna," a dou- 
ble -loop television antenna con- 
structed right into the cabinet. It has 
been reported that this antenna will 
permit reception in good signal areas 
without need of an outside aerial of 
any kind. 

Also featured in Motorola's new 
line is a simplified tuning system, with 
only the station selector and volume 
control knobs on the front of the set. 
All other controls are to be automatic. 

DUMONT "RUMSON" 
Among the three new television re- 

ceiver models recently introduced by 
the Allen B. DuMont Laboratories, 
Inc., is a 121/2 inch table model, called 

the "Rumson," which has a direct - 
view picture size of 85 square inches. 

All three of the new models feature 
several electronic special develop- 
ments for superior fringe area recep- 
tion and sharper pictures. The `Rum - 
son" has, besides, the DuMont square 
station selector dial with tuning made 
easier by both fine and coarse adjust- 
ments. Size of this 30 -tube model, 
which is provided with full -range FM 
radio, is 22% inches wide, 171 /2 inches 
high, and 20 inches deep. 

Introduction of these three models, 
the " Rumson." "Sheffield," and the 

"Sussex," marked the fourth new re- 
ceiver to be added to the line of the 
Passaic, N. J., firm. The "Bradford," 
was placed on display just previously. 

V.H.F. AND U.H.F. TV 
After testing its new television 

models, Industrial Television, Inc., of 
Clifton, N. J., announced that it is 
ready to produce combination v.h.f. 
and u.h.f. receivers just as soon 
as the service is inaugurated. It was 
stated that the I.T.I. design covers the 
present twelve v.h.f. channels and the 
entire u.h.f. range of 470 to 890 mc. 
with continuous tuning. Both the pro- 
posed FCC commercial channel as- 
signments and the experimental tele- 
vision region are covered to insure 
against obsolescence. 

At present, the company is manu- 
facturing a converter to allow use of 
the presentv.h.f.receivers in the u.h.f., 
so that present owners of its receivers 
will not suffer from the changeover. 

On the question of cost, it was 
quoted that the new all -band receiver 
would be one -quarter more expensive, 
due to increased production expenses, 
than a comparable v.h.f. set, although 
it was not necessary to make them 
larger than conventional v.h.f. re- 
ceivers. 

ZENITH "ST. REGIS" 
One of the features of the new 

Zenith console is a picture control 
switch which allows a choice of either 
the "Giant Circle" screen, or the 
smaller, conventionally- shaped pic- 
ture. The Chicago firm, located at 
6001 W. Dickens Ave., also announced 
that the "black" Glare -Ban tube pro- 
vides a picture with greater contrast 
and clarity, and is also devoid of eye 
straining properties. 

Although the sets have automatic, 
single knob tuning and one control 
that automatically locks in both audio 
and video, for minor adjustments, 
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there are four controls governing fine 
tuning, vertical motion of the picture, 
brightness, and contrast. Another fea- 

ture of the Zenith "St. Regis" is a spe- 
cially- designed, built -in turret tuner 
with provisions for receiving ultra- 
high frequency. 

Besides the screen and three recti- 
fiers, there are 25 tubes and an extra 
heavy power transformer. Cabinet is 
in Honduras mahogany veneers, 35" 
high, 231)16" wide, and 195/16" deep. 

ALTEC TV LINE 
Altec Lansing Corporation, 161 

Sixth Avenue, New York 13, N. Y., 
long known in the sound reproduction 
field and motion picture industry, has 
introduced its first line of TV re- 
ceivers 

In the announcement, a "new and 
unique" easy turning channel selector 
providing for positive station tuning 
was specified as one of the features of 
the grouping. Altec Lansing also 
stated that the sets would have the 
benefit of an exclusive television cir- 

cuit design, for which an increase of 
40 per -cent in picture quality was 
claimed. 

Table and consolette models are 
both available in mahogany, walnut, 
or blonde finish, and table sets are 
$367.00, while consolettes are $408. 
For the chassis alone the price is $308. 

ADMIRAL 16 -INCH TV SET 
At a distributor meeting recently, 

Admiral Corporation, 3800 Cortland 
Street, Chicago 47, Ill., announced 
that with the introduction of its new 
16 -inch tube console, its line would 
now offer a choice of 10 -inch, 121/2 - 
inch, and 16 -inch receivers. 

In this new set, Model 25A16, com- 
plete 12- channel coverage is provided, 

October, 1949 

COMPLETE SET OF COMPONENTS 
NOW AVAILABLE FOR A TRULY HIGH GRADE, 

DELUXE SCHMIDT -TYPE OF 

LARGE SCREEN PROTECTION SYSTEM 
NO FINER PROJECTION SYSTEM 

AVAILABLE AT ANY PRICE! 
This 37 -tube Projection Chassis incorporates all the depend- 
able features of the RCA 630 plus dual 66G6 Sweep Amplifier 
for fully sweeping the 5TP4 tube. Set also incorporates cut -out 
relay for turning off high voltage power supply in the event of 
any horizontal or vertical sweep failures, affording complete 
protection for projection kinescope. 
The set has cables permitting remote operation up to 50 feet, 
making it ideal for custom installations. 
The 4 video stages allow unparalleled contrast and brightness. 
The 11 -tube Regulated 30KV Power Supply, available only 
with above kit, allows any brightness or contrast settings with no 
change of focus or blooming of any kind on projected picture. 

Switch at rear of chassis enables set to be used for rear or front projected pictures. 
Kit available with System No. 1 for 15' x 20", System No. 2 for 3' x 4', System No. 3 for 6' x 9'. 
The complete 48 -tube system including 12 -inch speaker is now available. WRITE FOR SPECIAL PRICES TODAY. 

SCHMIDT 
OPTICAL SYSTEM 
for bright, large screen Television 

Projection 
For 15" x 20' size picture, Sys- 

tem No. 1 !s required. 
For 3' x 4' size picture, System 

No. 2 is required. 
For 6' x 9' size picture, System 

No. 3 is required. 
The above picture sizes can be 
varied (smaller or larger) to get 

exact dimensions required by simply twisting control in 
front of the barrel. For instance, on a 3' x 4' size the 
picture can be varied from below 2' x 3' to 6' x 4' /z 
Folder with complete information, dimensions and price 
of Schmidt System is available. Write for it now! 

630 -TYPE 
CHASSIS 
less Kinescope. A carefully 
built and tested chassis 
available at $175.00 
Complete conversion data 
included upon request to 
convert the chassis to a 

projection unit with full sweep, including cathode fol- 
lower and additional video stages for 50 -foot remote 
operation with above Schmidt optical barrel. 
630 chassis also available with voltage doubler for use 
with 15' tubes up to the 20" size. 

HIGH VOLTAGE COILS 
5 KV $ 3.25 

10 KV 7.75 
15 KV 7.75 
25 KV 35.00 
30 KV 35.00 
FILAMENT TRANSFORMER for 
1B3 Rectifier Tube for use in 
200 KC RF Power Supply. 90e 

A REAL 
SALES 
BOOSTER! 
Give Your Customers a 
22" Direct View Circle 
Picture. 
The 16' glass tube with 
a 180 degree sealed 
lens giving bright, sharp 

and largest direct view pictures is now available. 
ON ORDER -30" direct view 20AP4 direct view 
capped tubes. 
Send for our special prices on these new moneymakers. 
Tubes can be used with above 630 -type chassis or in 
any chassis except electro- static types. 

30 KV RF 
POWER 
SUPPLY 

For Television or 
Experimental Uses. 

Dimensions - 
Length WV, 4 ", 
Width it.", 
Height 12N" 

The above unit is com- 
plete including low 
voltage DC supply. 
The voltage is vari- 
able from 15KV to 30KV through a control on the 
front panel. The high voltage unit includes a focus 
control and voltage tap variable from 4KV to 6KV for 
use with 5TP4 Projection Kinescope Tube. The high 
voltage 30KV -6KV cables are 3 ft. 11 inches in length 
and are of the safety type. Utilizes 6 tubes. 
Net Price Complete $99.50 
REAR PROJECTION PLASTIC TELEVISION 

SCREENS -only $3.00 per square foot. 
5TP4 PROJECTION KINESCOPE TUBE 

Send for our special price. 

INCLUDE 25% DEPOSIT WITH ORDER, BALANCE C.O.D. 

: 

e 

SPELLMAN TELEVISION CO., -INC. 
DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. A L 5-3680 

BODY 
MOUNT 

$95 
NEr 

' =! MOBILE RIG? 
ANTENNAS / / /RdPJL / / /Ogg MOUNTS 

Presents a QUALITY LINE OF MOBILE 

ANTENNA EQUIPMENT...Priced Right! 
MASTER MOUNTS... 

have hells shock absorbing springs (no more 
broken or bent antenna whips, duo to impact shock) 

two spring 
types, 

straight and double tapered to 
meet i requirements. 
have two types for .body and bumper mounting 
installations - Unique design allows Body Mounts 
to 0t any auto body contour - Bumper Mount clamps 
to bumper in few seconds. 

have heavy bakelit, or micartu insulation for low 
losses. 
have heavily plated cadmium on all meld 
surfaces. 

MASTER WHIP ANTENNAS... 
are one piece ,,,a,Iess- ground tapered and 

designed to prevent excessive swingina - with. 
stand rigorous treatment. 

featured in two lypw- Stmnleo Steel and 
Cad plated tempered spring Mee,- 

SEEMS 190 in Stainless or Cod Mated Neel 
with Ys' stud fitting an end to screw directly 

to mount. available in T2-. ]8". 8E1', 90" 
96" length. - 86" Cad or 51alnle... f 

Net Price 

SERIES 106 in Stainless or Cad plated Neel - 
Series 100 except has plain end to tit in same 

92 extension -86" Cad or 5,e9G 
Stainless Net Price e7JJ 

MASTER EXTENSION... 
MODEL 91- provides change ìv length of w 

0 18" for series 106 whip an a. Colleted 
head allows easy adjustment and locks securely. 

Net Price '2.95 
All Master products are guaranteed one year 
against detective materials or workmanship. 

MODEL 92 Extension. 

Sold el en leading Distributers or Write: 

MASTER MOBILE MOUNTS, INC. 
5200 Wilshire Blvd. Los Angeles 36, Calif. 

General Sales Agent: Harry Appleton Co.311 W. Pico Blvd.. Los Angeles 15. CetiL 
"Dealer Inquiries Solicited" 

BUMPER 
MOUNT 

an. rat. 

$595 
NET 

92 

Series 
106 
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TIOHAL 
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Chassis 

UNIT DESIGN 

FITS ANY CABINET 

The most versatile television 
chassis yet designed! Three 
basic units - power supply 
chassis, RF chassis and deflec- 
tion yoke assembly - may be 
placed side by side, one above 
the other, etc., to conform to 
any cabinet. Simply plug in 
the cable connectors. Each 
unit is soundly engineered and 
built to famous National 
standards of performance. 
1. Choice of 10" (TV 10C) or 
121/2" (TV12C) chassis. 2. Tunes 
all 12 channels. 3. Wired, pre - 
tuned and tested -not a kit. 
4. RF stage employs tuned grid 
and plate for maximum gain and 
optimum band width. 5. Unique 
36 mc IF minimizes interference. 
6. Fine tuning control covers 
range of 2 -3 mc. for maximum 
tuning accuracy. 7. Improved 
intercarrier sound. 8. Magnetic 
deflection and "fly- back" high 
voltage supply. 9. 72 -ohm un- 
balanced and 300 -ohm balanced 
inputs. 10, Supplied with two six - 
inch PM speakers. 

Specify either TVIOC 
or TVIOC when ordering $14950 

(less picture tube) 

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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as well as a turret -type tuner that 
may be adapted to any new channels 
that may be assigned. 

Available in walnut, mahogany, or 
blonde veneers, the cabinet is in the 
modern style, and measures 26 inches -,,, Y> 1 

wide, 35 inches high, and 23 inches 
deep. The direct -view picture screen 
and vertical control panel are con- 
cealed behind double doors opening 
flush against the cabinet sides. Retail 
price is $399.95. 

MAHOGANY "MODERN" 
A specially- styled cabinet in the 

modern genre is the latest console to 
be introduced by Freed- Eisemann, 200 
Hudson St., New York 13, N. Y. The 
company stresses the fact that this 
new cabinet, far from being only a 
conventional bleached wood version, 
was designed to conform. with its func- 
tional lines and original styling, to the 
demands of the most style- minded 
homemaker. 

Rendered in mahogany in a bisque 
finish, with solid brass knobs, the cabi- 
net is provided with double doors that 
conceal the picture tube and controls 

Fix your eyes on these 

BEST BUYS 
BC375 TUNING UNITS 

Plenty of good transmitting coils, condensers, 
switches & chokes. TU7, 8, 9, 10 available. 
Shpg. wt. 20 lbs. Used, clean. ea., $1.45. 

SCR274N RACK 
FT226A dual- transmitter rack includes two 
plugs which fit back socket of ARC5 & 274N 
receivers. Shpg. wt. 6 lbs. NEW, 59 c. 
FT331A quad- transmitter rack. Shpg. wt. 8 
lbs. NEW. 89 c. 

BC348 POTENTIOMETER 
Dual -section volume control. NEW, $2.25. 
Plug, 35e 

BC312 DYNAMOTOR 
Use this one to power small receiver from a 6- 
volt car battery. DM21M 14 -volt input, 230 volt 
90 milliampere output w /filter & spare brushes. 
Shpg. wt. S lbs. NEW. $2.45. 

CONTROL BOXES 
BC732A switching and volume control for 
BC733 localizes receiver. Includes plug PL256. 
Shpg. wt. 2 lbs. Used, clean, 89c. 
TÁ12 Control Box w /plug. Shpg. wt. 5 lbs. 
NEW, $3.95. 

ARCS SHAFT 
Complete 81" flexible tuning assembly used in 
aircraft for remote control of ARC5 & 274N 
receivers. Includes MC211A Right -Angle drive. 
Shpg. wt. 3 lbs. NEW. $ I .65. 

ARB RECEIVER CRANK 
Includes dial. Shpg. wt. 2 lbs. Used, 89 C. 
13 -foot flexible tuning shaft (shpg. wt. 10 lbs.), 
$ I .95 extra. 
Include sufficient postage - we refund excess. 

LONG ISLAND RADIO COMPANY 
164 -21 Northern Blvd. Flushing, N. Y. 

IN. 3 -2200 

when they are not in use. Carrying 
out the authentic modern design is the 
rattan speaker grille. 

Aside from its modern treatment, 
this cabinet is identical in its equip- 
ment with the company's Hepplewhite 
console. In addition to a 16 -inch pic- 
ture tube and 29 -tube circuit, the 
"Modern" employs a 12 -inch high -fi- 
delity loudspeaker and audio system 
with a phonograph connection, and 
the entire unit retails for $495. 

RADIO- TELEVISION 
Save school time and money with WRTI Specialized 
Training. Practical lecture-shop training develops 
skills essential to successful careers. Become an FCC - 
licensed commercial ial Radio Operator; o a Television 
Technician. WRTI graduates employed world -wide. 
Day iir evening classes. Approved for veterans. non 
Veterans. Send for free booklet, no obligation. 

WESTERN RADIO -TELEVISION INSTITUTE 
341 -C West 18th St. Los Angeles 15, California 

ANOTHER OUTSTANDING JOBBER 

GREEN RADIO DISTRIBUTORS 
482 SUTTER AVENUE 

Brooklyn 7, N. Y. 

HAS THE 
SENSATIONAL NEW 

400 -K 
5" Scope Kit 

IN STOCK! 

RADIO & TELEVISION NEWS 
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International Short -Wave 
(Continued from page 112) 

amid severe CWQRM 2000 -2100. (Ped- 
dle, Newfoundland) 

Haiti -SWBC stations heard using 
new calls but amateurs seem to still 
be using old HH calls. (Peddle, New- 
foundland) Station 4V2S, 5.951, Port 
au Prince, listed with 300 watts, noted 
in New York with Spanish and English 
2000 -2045. (Bellington) Normally uses 
French mostly. However, Balfe, Mass., 
has just received a QSL card from the 
station (card must be an old one as 
still lists call as HH2S), shows power 
300 watts, frequency 5.945; closing an- 
nouncement at around 200 is in 
French, Creole, and English, always 
preceded by "The Swan" by Saint - 
Saens; QRA is P.O. Box B -81, Port au 
Prince, Haiti. 

Holland - PCJ, Hilversum, is re- 
ported to have put into use a new 40 
kw. transmitter on its 11.73 and 17.775 
channels. Is now scheduled to the 
U.S.- Canada daily 2130 -2230 on 11.73, 
9.59, 6.025. (Day, Mass.) 

Honduras -HRP1, 6.351, San Pedro 
Sula, listed 500 watts, identifies at 
2145; all- Spanish. (Leinbach, N. Y.) 

Hungary -Radio Budapest's 9.825 
channel is no longer being heard in 
Newfoundland; spot is covered by 
BBC afternoons. 

By this time Budapest should have 
increased power and may have ex- 
tended schedules. Operates on 6.247, 
9.820. Increase in power is believed to 
be from 400 watts to 2 kw. 

India -The 17.84 channel is good in 
Australia 0300 with news. (Sanderson) 
This frequency noted in W. Va. 1915 
with news to 1945, then in native lan- 
guage. (Arthur) 

The NZ DX -TRA recently carried 
this data about AIR -India ranks 
fourth among the world's users of 
broadcasting, frequencies rank after 
Britain, U.S.A. and Russia. Three new 
100 kw. s.w. transmitters are to be in- 
stalled. External Services carry 25 
news bulletins each day in 13 lan- 
guages. Indian radio stations broad- 
cast for 200 hours per day. 

Current schedules of AIR, received 
airmail, are : 

Delhi- VUD2 -10 kw., 7.290, 2100- 
2300; 9.630, 0200 -0400; 7.290, 0630- 
0800; 4.960, 0815 -1230. VUD3 -5 kw., 
15.290, 2030 -2230, 0200 -0240; 17.760, 
0300 -0400; 17.830, 0730 -0750; 15.290, 
0830 -1100; 9.590, 1130 -1230. VUD4- 
10 kw., 11.850, 2030 -2230, 0200 -0400, 
0730 -1230. VUD5 -100 kw., 15.190, 2030- 
2230; 15.210, 2300 -2330; 21.510, 0230- 
0330, 0600 -0800; 17.830, 0830 -0915, 
1000 -1040; 15.210, 1100 -1230; 11.710, 
1400 -1500; 17.840, 1930 -2015. VUD7- 
100 kw., 11.790, 2030 -2200; 9.565, 2215- 
2310; 17.830, 0230 -0330, 0430 -0530; 
15.160, 0615 -0730; 9.590; 0745 -1045; 
17.830, 1110 -1330; 9.620, 1400 -1500; 
11.890, 1845 -1900, 1945 -2000. VUD8- 
7.5 kw., 11.870, 2030-2115; 7.275, 2130- 
2215; 11.830, 0220 -0400, 0700 -0915; 
7.275, 0945 -1330. VUD9 - 7.5 kw., 

October, 1949 

MERCURY PRECISION 
THERMO -REGULATOR 

Instant Action! 

titre ne1Ly Sensitive & Accuratex- 
forMost Exacting Requirements -FIRE PREY, RESEARCH, LAB, 
FREEZE PT CONTROL,orMAX- 
MIN TEMP control. 41/2" L, 
BRAND NEW! Boxed Individ w/ data &Ckt. 98C List Over $20.SPECIAL 

Sig Corps Dry Batteries -Gtd 
BRAND NEW Shelf Dated - Tested- Guaranteed. 
BA34 

1/2 /6/41/2 /3/11/2 
39e 

BA3 5 11/2 V s i mBurg.4 FH 
081.9 

e 
BA36 45.22l/2VBUrg539e 
BA37 11 /eV Walky-Talky. 29e 
BA38 1031 /V Wky-Tky.$1.49 
BÁ39 150 /71 /2VBUrgFSA 

$11.6.6 9 
BÁ40 90/11/2V Burg4GB60 

$1.9e 
BA41 90/45/í/2V 
BA43 90/45/11/2V 89e 
BA51 671/2 

Burg 
89c 

WESTON 
3V Burg F2BP.. ELL 

W09l4V STANDARD 
$5.98 1.0914VAverageUnMtd $5.98 

PRECISION RESISTORS 
OVER 2,500,000 IN STOCK 

Tab " -Specialists in Precision Resistors 
We Ship Types in Stock -Accuracy up to 0.1 Percent 

0.116 75 350 699 1830 2463 5910 14250 
0.42 80 360 700 1865 2485 6000 14400 
0.425 81.4 366.6 711 1892 2490 6100 14500 
0.607 88 370 733 1894 2500 6125 14550 
0.7 89.8 375 740 1895 2525 6140 14600 
1.03 90 380 750 1896 2600 6200 15000 
1.3 95 389 830 1897 2625 6300 16000 
1.75 100 390 836 1898 2635 6495 16500 
2.5 101 400. 850 1899 2700 6500 16800 
3 105 410 854 1900 2750 6840 17000 
3.83 105.7 414.3 899 1901 2850 6990 17500 
3.95 107 418.8 900 1902 2860 7000 17977 
4 120 425 910 1903 2870 7320 18000 
4.35 121.2 426.9 917 1904 2900 7500 18300 
5 125 427 946 1905 3000 7700 18380 
5.025 135 440 978 1906 3100 7717 18500 
6.25 140 450 1000 1907 3163 7900 18800 
6.5 147.5 452 1030 1908 3259 7930 19000 
7 150 460 1056 1909 3290 7950 19500 
7.8 160 470 1067 1910 3300 8000 20000 
7.9 165 475 1100 1911 3333 8094 20441 
8 170 478 1110 1912 3384 8250 20500 

10.38 175 480 1150 1913 3500 8500 21000 
11.25 179 487 1155 1914 3509 8700 21500 
12 182 500 1162 1915 3700 8770 22000 
13.52 182.4 518 1175 1916 3730 9000 22500 
14.2 200 520 1200 1917 3760 9100 22990 
14.25 209.4 525 1225 1918 4000 9445 23000 
14.5 216 540 1250 1919 4030 9500 23150 
15 220 550 1260 1920 4200 9710 23325 
16 220.4 575 1300 1922 4220 9800 23400 
17 225 580 1322 1924 4280 9900 23500 
19 230 588 1350 1926 4300 9902 24000 
20 235 600 1355 1960 4314 10000 24600 
22 240 612 1400 1980 4440 10430 25000 
23 245 625 1488 2000 4444 10500 25200 
25 245.4 633 1495 2045 4500 10600 25400 
26 250 640 1500 2080 4720 10900 25833 
28 260 641 1510 2095 4750 10936 26000 
30 271 645 1518 2141 4850 11000 26500 
31.5 275 649 1600 2142 4885 11400 26600 
37 280 650 1640 2145 4900 11500 27000 
48 286 657 1646 2150 5000 11690 27500 
49 289 665 1650 2160 5100 12000 28000 
50 299 670 1670 2180 5210 12500 28430 
51.78 300 673 1680 2187 5235 12600 28500 
55 310 675 1710 2195 5270 13000 29000 
56.7 311.5 680 1712 2200 5300 13100 29500 
60 320 681 1740 2250 5500 13500 29990 
63 325 684 1770 2300 5600 13550 30000 
68 330 689 1800 2400 5730 13600 31000 
74 340 697 1818 2450 5770 14000 31500 

Any Size Above, Each ...... ....25c, Ten for... 
100000 150000 190000 238000 314000 420000 550000 
110000 155000 198000 240000 316000 422000 570000 
115000 160000 200000 245000 325000 425000 575000 
116667 165000 201000 250000 330000 450000 600000 
120000 166750 205000 265000 333000 458000 620000 
125000 167000 210000 268000 333500 470000 650000 
130000 169200 215000 270000 350000 478000 654000 
135000 175000 220000 275000 353500 500000 660000 
140000 180000 225000 294000 375000 520000 690000 
141000 180600 229000 300000 380000 521000 700000 
145000 185000 230000 307500 400000 525000 716300 
147000 186600 235500 311000 402000 543000 750000 Any Size Above, Each 35e, Ten for 
Megohms 1.579 2 2.75 3.673 4.5 6.5 7.74 

1 1.35 1.6 2.11 2.8 3.75 4.7 6.6 8 
1.1 1.39 1.65 2.2 2.855 3.9 5 6.7 8.02 
1.2 1.4 1.75 2.25 3 4 5.5 7 8.5 
1.25 1.5 1.8 2.5 3.3 4.23 6 7.5 9.05 
1.3 1.57 1.9 2.7 3.5 4.25 6.3 7.62 9.5 

10 Any Size Above, Each 70c, Ten for 

32000 
33000 
35000 
37000 
38140 
38500 
39000 
39500 
40000 
42000 
4300D 
45000 
47000 
47500 
48000 
48660 
49000 
50000 
52000 
55000 
56000 
57065 
58333 
60000 
61430 
62000 
64000 
65000 
66600 
66650 
67500 
68000 
70000 
72000 
73500 
75000 
80000 
82000 
84000 
85000 
85750 
88000 
90000 
91000 
93300 
95000 

$1.98 
761300 
800000 
813000 
850000 
900000 
933000 
950000 

52.98 
11.55 
12 
12.83 
13 
13.85 
15 
20 
$5.98 

$3 MIN. 
ORDER 
FOB NYC 
ADD Shpg 
Charges 
á 25% Dep 

AAHAT'S 11 T A BUY 

Vac Precision Hi -Volt Resistors 
Megohms -.12, .25, .6, 75, .83, .99. 1, 1.5, 2, 3, 3.75 -1/ 99 Accy. Each....$1.10; 10 for $7.50 
JAN -1t29 MFC105s' 1Meg /1KVrs l /2% 
SPRAGUE WWB 20 Me /20ICV/l/1% Accy. JAN g / 5. 515.95 
"IRC "MVT 2Meg/ WR7.5KV 

Resistors 
"IRC "MVT 2.5Meg!5W /7.5KV k Sizes Above, Ea. $1.08; 10/58.95 IRC " MVP SMeg /10W /10KVwkg "IRC "MVP 7Meg /lOW /10KVwkg "IRC" MVP 1OMeg /10W /10KV kg SPRAGUE 12Meg /lOW /10KVwkg Sizes Above, Each $1.49; 8 $10.00 
"IRC "MVE 50 Meg /25W /40KVwkg Sizes Above. Ea. $1.98; 0$10.00 

DAVEN ATTENUATORS 
5000ohms /20pos. .51.98 .5000ohms /30 pos. . 2.44 
"TEE "dual 5000 
"h ms / 20 6 pos. 2.9 'IRC" tten 100, - 000ohms /20pos. 1.98 
"IRC" otter, 200,000 

RHEOSTAT 20ohm /50Watt w /Knob. 
& Dial 

RHEOSTATS 25Watt IRC & OHMITE Slotted Shaft 350, 500, 1500 & 5000 ohms, 3 for $1.00 

CRYSTAL DIODE SPECIALS! 
1N21..39c; 3 for.........$ 1.00 1534..840; 2/51.59; 10 /.. 7.89 1548..51.15; 2/52.25; 10 /. 10.49 1551..51.08; 2/52.10; 10/. 9.49 

ANTENNA UHF 12 " /30cm 
AT5 /ARRI Usable Cit. & Ham Band Coax Terminsltd SilvPl Cora w gash 

.fixed & MOBILEF Itg SPECIAL 39c; 4 for $1.00 
PL259 for above 29c 
Ant AN130B 33" Whip 98e 
AntAN131A 1Ift8seet .51.89 
Ant MS49 -52. 121/ ftWhie 

$1.69 
Ant MS49 -53. 16ftWhip $2.49 
Ant MS49 -53 & Xtra 53, 

19 ft Whip ..$3.69 
Ant 6 24 ft 'Wh(i2p 

53's). 
55.95 

® Mast Base MP22 $3.95 
Mast Base MP48 $3.98 

e§r,,r, 

HI -FI AMPLIFIER KITS -10 Watts HIGH FI- DELITY KIT -654/2Á3 
Chassis e 

RCA 514.95 
SUPER HI -FI KIT -.Pre- 

Amp Plus Separate Bass & Treble 
Ckts. Write for Full Details $24.95 

2 for 

2J1G1 -GE 
SELSYNS 

Plus data for 
24V or 110V60 
eye oper. Used, 
Tested. Sensa- 
tional Buy! 

$1.49 

Oil Cndsr Special. DUAL 
2x0.1 mfd / 2000W V Com 
mon TermOFF Gnd. To. 
be Mfr $1.08; 2/$2. 

o 

DEPT.ig RNSIX CHURCH ST. NEW YORK 6, N.Y..U.S.A. - CORNER CHURCH & LIBERTY 5T5. 
ROOM 200 

Your T.V. set is no better than its antenna. Get 
strong, crystal -clear pictures day -in ... day ouf with 
Tel -a- Ray -video reception- master. 

Extremely rugged ... yet light -weight 
Quick, trouble -free assembly 
Guaranteed against corrosion ... weather damage 
Made of Dural; stainless steel fittings 
Absolute lightning protection 
Very high front to back ratio. 
Twenty -two models to meet every requirement for 
both fringe and service areas. 

Write for further 
facts and prices to: TEL-A -RAY ENTERPRISES HENDERSON, KENTUCKY 
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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! 

1A5GT 3Q4 6AU6 615 6517 12AU7 12517 35W4 53 
1A7 3Q5 6BA6 616 6SN7 12AX7 12SN7 35Z5 58 
1H5 3S4 6BA7 6J7GT 6SQ7 12BA6 12507 38 7017 
114 3V4 6BE6 6K5GT 6SU7 12BA7 19T8 41 75 
INS 5U4 6BF6 6K6GT 6T8 128E6 2516 42 76 
1P5 5Y3 6BG6 6K7GT 6V6 12F5 25Z6 43 77 
1Q5 6A7 6BH6 6P5 6W4 12J7 26 45 78 
1125 6A8GT 6816 6Q7 6X4 12K7 27 45Z5 80 155 
1T4 

6AC5 
6A G5 

6C4 
6C6 

658 
6SA7 

6X5 
12A8 1258 321.7 46 82 

ITS 6A K5 6D6 65D7 12AL5 125A70T 35 47 84 

1U4 6A15 6F5GT 6SFS 12AT6 125E5 3585 5085 85 
1U5 6AQ5 6F6GT 6517 12AT7 12517 35C5 ' SOCS 11723 
2A5 6AT6 6H6GT 6SK7 12AU6 12SK7 351.6 5016 117Z6 

PER 100 ASSORTED 
Any Tube Above 32e 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. 

cA, 

k1 

, GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRIG 

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 included. After 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 
IMMEDIATE DELIVERY ON ALL MAIL ORDERS 

ssg, 
COMPLETE 

CINEX, INC., 165 W. 46th St., N. Y. 19, N. Y., Dept.RNiD 

PORTABLE POWER 
SUPPLY 

(Low drain) 
AVA -126A, RCA 
mfg., for mobile. 
boats, planes. In 
grey crackle steel 
box 5" 61/ " 7 "- 
wt. 10 -lbs. Oper- 
ates from 6 or 12 
V. DC source and 
delivers 320 V. DC 
at 110 Ma. with 
taps for rcvr. and transmitter. 
OZ4GT rectifier, 3 
built -in relays, 
complete filters, 2 
vibrators (6 and 12 V.) , mtg. $14 9 C 4e accessories, diagram. NEW. `$ 7.7 
PORTABLE FOLDING WHIP ANTENNA- AN -131A 
famous "Throw Out" folds into 8 interconnected 
lengths 17" long. When thrown out measures 
10'6". Threaded base for mounting. $1 {{77.7 NEW ..... 5 

Immediate el.ivery. FOB. 

COMMUNICATION DEVICES CO. 
2331 TWELFTH AVENUE NEW YORK 27. N. Y. 
Cable: Communidev Tel: AD -4 -9277 

SA Vf WITH SO VfßE /GN! 

889 
5 

LESS TUBES 

COMPLETE WITH 
10" KIT 
121/2" KIT 
16" KIT 

ALL TUBES 
$134.50 
$149.50 
$169.50 

THE "ALL PURPOSE" 

TELEVISION KIT 
10" - 12'Y2" - 16" 

MONEY BACK GUARANTEE 
FEATURING 

Latest Type of Circuits 
AGC- Automatic Gain Control 
Picture and Sound Automatically Locked 
Sound Cannot Drift 
Non- Microphonic 

Channel 
Stagger 

Toned I 

F. for Max. Gain and Ease of Alignment 
Elec.romagnet,c Focus and Deflection 
Automatic Stabilized Synchro -Lock Circuit Holds Picture 
Steady 
Voltage 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 don't 
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. 203/4 deposit with order. IMMEDIATE DELIVERY 

SOVEREIGN TELEVISION CO. 5508 New Utrecht Ave. Bklyn 19, N. Y. 
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15.350, 2030 -2115; 9.660, 2145 -2215; 
15.350, 0220 -0250; 9.670, 0310 -0400, 
0700 -1330. VUD10 -20 kw., 15.160, 
2030 -2200; 7.225, 2215 -2310; 17.780, 
0230 -0330; 21.510, 0430 -0530; 17.840, 
0615 -0730; 7.225, 0745 -1045; 15.290, 
1110 -1500; 15.160, 1845 -1900; 15.290, 
1945 -2000. VUD11 -20 kw., 9.680, 
2030 -2200; 11.790, 2300 -2330; 15.190, 
0230 -0330; 17.780, 0600 -0800; 15.190, 
0830 -0915; 15.130, 1000 -1040; 11.790, 
1100 -1230; 11.760, 1400 -1500; 15.130, 
1930 -2015. 

Bombay -VUB2, 10 kw., 7.240, 2100- 
2230; 9.550, 0215 -0400; 7.240, 0630- 
0845; 4.890, 0900 -1230. VUB3, 9.550, 
2100 -2300; 7.240, 0215 -0400; 9.550, 
0630 -0845; 7.240, 0900 -1230. 

Calcutta -VUC2, 10 kw., 7.210, 2000- 
2200; 9.530, 0200 -0430; 7.210, 0630- 
0800; 4.880, 0815 -1230. VUC3, 9.530, 
2000 -2200; 7.210,0200-0430;9.530,0630 - 
0800; 7.210, 0815 -1230. 

Madras -VUM2, 10 kw., 7.260, 2030- 
2230; 9.590, 0200-0430, 0530-0630; 4.920, 
0700 -1200. VUM3, 0.25 kw., 9.590, 2030- 
2230; 7.260, 0200 -0430, 0530 -0630, 0700- 
1200. 

Idonesia- Stark, Texas, has been 
hearing a Radio Indonesia outlet 
mornings on about 9.705; no further 
details. Radio Sario, Celebes ? 

YDE, 11.77, Batavia, heard 0400 
with news, followed by music; Fort - 
de -Kock, 10.64, Sumatra, heard 0615 
with Dutch news for troops and civil- 
ians. (Sanderson, Australia) 

Radio Indonesia, 11.085.5 (meas- 
ured), YDQ -3, Makassar, Celebes, fair 
signal through CWQRM 0610 -0645. 
Radio Indonesia, 10.367.5 (measured), 
Batavia, good signal through CWQRM 
0750 -0800. (Huse, Washington) 

The 19.345 channel of Radio Indo- 
nesia, Batavia, heard in England 1230 
with French program, then dance mu- 
sic; closed 1300 with native music 
after short news in French. (Pearce) 

Charles Stuart, head of the English 
Department at Radio Indonesia, Ba- 
tavia, was scheduled to leave Java in 
September for a year's study in Eng- 
land and the United States. (Cushen, 
N. Z.) 

Solo, 3.330, Java, heard around 
0600 in Dutch, then has news in Indo- 
nesian; YDA, 3.390, has modern Eng- 
lish numbers around 0630. (Cushen, 
N. Z.) 

Iran -EQB, 9.660, is scheduled daily 
now 0345 -0600. (Bluman, Israel, via 
ISWC) EPB, 15.100, is still good level 
in Eastern U.S., 1330 -1500, news 1400; 
widely reported. 

Israel - Kol- Yisrael, 9.000, Tel - 
Aviv, has been heard in Eastern U.S. 
frequently this summer, opening 2245; 
at 2250 has setting -up exercises, fol- 
lowed 2300 by news in Hebrew (read 
by a woman). Bellington, N. Y., re- 
cently heard Kol- Yisrael with weak 
signal opening 2245 on about 6.83. 
Haifa also parallels the Tel -Aviv out- 
lets, using 8.170 which channel has 
not been reported to me as audible in 
the U.S. 

Kol- Yisrael has concluded tests on 
11.820, and is now operating at 2245- 
0100, 0300 -0715, 0830 -1515, on 9.000, 
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6.830, 8.170. (Bluman, Israel, via Ra- 
dio Australia) 

The Army of Israel, "Forces Broad- 
casting Service," Tel -Aviv, is sched- 
uled on 4X4EA, 6.725, at 2330 -0130, 
0530 -0730, 1300 -1500; no English, 
mostly in Hebrew and with music. The 
Galilean Regional Service, 7.000, Ti- 
berias, broadcasts in Hebrew, but has 
not been reported lately; the Negev 
Regional Service was operating on 
6.700V, around 1130 or 1230 some time 
ago, but has not been reported as 
heard recently. 

Japan -JKK, 6.015, Tokyo, good sig- 
nal 0728 -0800; JKC, 7.258, Yamata, 
strong signal 0746 -0800; JKE2, 4.860, 
Yamata, strong 0808 -0830; JKF2, 
4.910, Nasaki, strong 0805 -0830, but 
at 0828 has CWQRM. (Huse, Wash- 
ington) 

Korea -HLKA, 7.933 and 2.510, 5 
kw., Seoul, are both good in New 
Zealand to sign -off 1030 with a long 
announcement in English; now oper- 
ated by the Republic of Korea. (Cush - 
en) 

Lebanon -Radio Lebanon, Beirut, 
broadcasts to Lebanon and the Near 
East on 8.020 and 730 kcs. at 2330- 
0100 (Sundays 0030 -0200 and 0430- 
0545), 0530 -0730 (Sunday from 0430); 
Sunday only at 0930 -1030; 1015 -1030 
on Tuesday only for Lebanese Army; 
daily 1030 -1600, with English news at 
1030 then musical program in English 
to 1130. (Norris, Lebanon) 

Luxembourg - Radio Luxembourg, 
6.090, has English on Sundays at var- 
ious times around 1130 -1630; expects 
to increase English programs come 
winter. Reception reports are always 
welcomed and should be sent to Radio 
Luxembourg, 36 Davies St., London, 
Wl, England, or direct to Luxem- 
bourg. (Patrick, England) 

Malaya - Kuala Lumpur, 6.025, 
heard 0615 with request program of 
music, news 0630. Singapore's Radio 
Malaya outlet on 7.22 heard 0530 with 
news and music, good level in Aus- 
tralia. (Sanderson) 

Monacc =Radio Monte Carlo is cur- 
rently using 6.035, 9.785. (Peddle, 
Newfoundland) Noted on Sundays 
with modern dance music 1600 -1700, 
all announcements in French and 
English. (Pearce, England) The 9.785 
channel is fairly good level signing on 
0100, news in French follows; the 
6.035 channel is audible but is much 
weaker here in West Virginia. 

Mozambique - CR7BM, Lourenco 
Marques, is reported relaying a Por- 
tuguese program on 3.465 and 4.820 
at. 0045 -0100. (Radio Australia via 
Grove, Ill.) CR7BE, 9.76, is heard in 
Sweden at 1140 -1250. (Nordh) The 
English transmission from CR7BE ac- 
tually runs 0000 -0300, says Ridgeway, 
South Africa, and is carried in paral- 
lel over CR7BU, 4.92. However, it gen- 
erally fades out in America around 
0100, although is good at start. Uses 
commercials and has frequent time 
checks and identification. The outlet 
on approximately 9.65 carries Portu- 
guese at the same time, is quite good 
level here in W. Va. 

October, 1949 
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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 OAKS 6SD7GT 6W4GT I2SN7GT 
IR5 6AT6 I2AT6 35C5 6AL5 6SJ7GT 6X5GT 12SQ7GT 
155 6AU6 12AT7 5065 6C5GT 6SK7GT 12A6 RCA I2S8GT 
11-4 6BA6 12AU6 17Z3 6C6 6SL7GT I2A8GT 25L6GT 
IU4 6BA7 12AU7 9001 6J6 6SN7GT I2J5GT RCA 25Z6GT 
IU5 68E6 12AX7 9002 6P5GT 6SQ7GT I2SA7GT 32L7GT 
3A4 6BF6 12BA6 9003 6S8GT 6SU7GT I2SJ7GT 35W4 
3Q4 6BH6 12BA7 954 6SA7GT 6V6GT I2SK7GT 53 
3S4 6BJ6 1213E6 955 77 
3V4 6C4 12BF6 956 
6AG5 6T8 19T8 

TUBE 
ANY ABOVE 33c each 

$2795 PER 
Assorted 

Please do not order types not shown on this list. 

Type 
7J P4 

108 P4 

CATHODE RAY TUBES 
First Quality -Fully Guaranteed 

Your Cost Your Cost 
Size Each Type Size Each 

7" $15 95 12LP4 121/2" $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 

ANY ABOVE 37c 
TUBE 

$3250 PER 100 
Assorted 

each 

Please do not order types not shown on this list. 

TRANSMITTING & 

SPECIAL PURPOSE TUBES 
AT SENSATIONAL SAVINGS 

2API CR $3.95 
7C44 1.49 
3B7 1291 .39 
3C30 .39 
3D6 1299 .39 
5CPI 1.95 
5CP7 1.95 
5FP7 1.95 
5NPI 3.95 

ISR 
7I7A 
801 
807 
954 
955 
956 
1625 
1626 
1629 

$0.69 
.69 
.69 

1.09 
.39 

-.39 
.39 
.39 
.29 
.39 

2050 $0.99 
2051 .39 
8012 3.95 
9001 .49 
9002 .49 
9003 .49 
KU627 4.95 
RK34 .49 
VR105 .99 
VRI50 .59 

HYTRON No. 5516. 44.95 

We also carry a complete line of other famous 
brand tubes and standard radio -electronic com- 
ponents. Send for our catalog today. 

TREMENDOUS SPEAKER BUYS! 
3 ", 4" or 5" PM, less output, Alnico 98c $t5, each 

In cartons of 30, each 86c 

6" x 9" Oval PM, Alnico #5, 3.16 oz. $2.49 
magnet, each 
In cartons of 24, each $2.29 

3" DYNAMIC, 3000 -ohm field, 
each 49c 

71/4" PM Rep:acement Auto 
Speaker less output, each... $2.19 

Minimum order is $10.00. Orders below $10.00 cannot be accepted at these amazing prices 

115 Liberty 54., New York 6, N. Y. 

Phone; COYtfaiidt 7-2918 

GEIGER -MUELLER COUNTER TUBES 
$15.00 

Postpaid in U.S.A. Mounted in metal case. 
Starting voltage between 750 and 800 
volts. 

J. H. O'CONNOR 
2304 South Ogden St., Denver 10, Colo. 

ANOTHER OUTSTANDING JOBBER 

RADIO 437 STORE 
437 MARKET STREET 

Philadelphia 6, Pa. 

HAS THE 
SENSATIONAL NEW 

E /CO 221 -K 
VTVM Ktt 

IN STOCK! 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio ant ele.. 
tronics, open to high school and Junior college grad- 
uates. Old established school specializing in Radio 
training exclusively. nts Modern n 

Approved 
laboratories 

veteran 
training. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso. Ind. 
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WHERE TO BUY IT 

WHOLESALE RADIO 
of Baltimore 

Completely Assembled & 

Wired ... Ready To Play! 
PHILMORE'S 10" T.V. CHASSIS 

For Custom Installations 
Circuit Design 

of 630TS & 830TS 
New Low Price! . 

x 

184.50 
(Less Picture Tube) 

Here it is ... Philmore's custom-built T.V. receiver. Completely assembled, wired and aligned. eay o install and play. Complete 
and 

12 channel tuning. 30 RCA tubes including r ctifiers d video. New im- proved daylight viewing. PM Speaker with choke. Receiver supplied without cabinet. Can be installed in breakfronts, bookcases, walls or cabinet. Brackets for 12" Tube 
- $1.50 10" S 12" PICTURE TUBES 10FP4 533.25 12KP4 $41.90 1OBP4 27.50 12LP4 39.80 

Unbeatable T. V. 
For the strongest, sharpest, 

picture possible in any 

Snyder Lazy XX 

T.V. ANTENNA _a- 
Quick to install 

Just unfold, 
tighten and erect. 

. 

ENtretnely hi-ga lOI . 
Recommended for - -- 
fringe areas- 
stacked double coni- 
cal Lazy X type. All T.V. Channels 
plus FII. Overall height 11 feet 
erected. Complete with 3 mating Mast sections, guy wire anchors, stand -off pole insulators and ad- 
justable mounting base. Completely 
der Model TX -2. 
SINGLE CONICAL LAZY X Model 

Reception 
brightest 

location. 

___ -! 

lT- 
e-úúú 

A YyUU $1988 

preassembled, Or- 

TX- 1 311.25 

T.V. ANTENNA ACCESSORIES 
Lightning Arresters. RCA Strap -on style for 300 ohm lead $ .66 Steel Extension Poles. 31 /a ft. long, 1I/4" di crimped to connect t side antenna mast .75 Aluminum Poles. 10 ft. long, 11/4" di 1.95 Guywire. 6 strand No. 20. 50 ft .29 72 Ohm Coaxial Cable RG59U (4e per ft.) 100 feet ....... 3.75 300 Ohm Twin Lead ($1.95 per 100 ft.) 1000 ft. 11.75 Chimney Mount Brackets. Complete with trap 1.98 HI -BAND ADAPTER. Folded dipole and re- flector. Clamps on existing pole 2.00 3/' 300 OHM STAND -OFF INSULATORS Wood Screw -in type (3e ea.). Per hundred 2.75 SAMS T.V. ANTENNA MANUAL 1.25 

Best Reception In Fringe Area!! 
ANCHOR All Channel T.V. Booster 
Increases Signal - 

2l/2 Times 
Covers a II T.V. Channels. Simultaneous iron core tun- ing 

f id an 
le cir- cuits. Ú response on all channels. Impedance' 

patching to 
input $22.50 

Look of These Other T.V. Booster Values JERROLD T.V.- FM. 
with Built -in Match -A -Trap $22.50 RMS -SP 2 20.75 REGAL 23.50 

MILLEN GRID DIP METER 
Accurate and Dependable 

Compact and completely self- contained. Ae 
power the 
transformer type. 

of 
The 

drum dial has 7 cali- 
brated uniform length ( scales from 1.5 me to 
270 me with generous 
Overlaps plus an arbi- 

trary sale for use with special application inductors. 
Internal terminal strip permits battery operation for 

tenna 
r 

a n ent. $55 Order MILLEN 90651 .p 

WRITE FOR OUR FREE "FYI" BULLETIN 
Phone Mulberry 2134 

Address Orders to Dept. QR -88 

ALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 
BALTIMORE 1, MD. 
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New Caledonia -Radio Noumea ap- 
pears to be using a new outlet on 
3.410 at 0200 -05300 daily in parallel 
with the 6.000 transmitter (latter suf- 
fers severe interference from Manila) ; 

announces "La Voix de la France dans 
le Pacifique, Noumea "; the Noumean 
outlet, "Radio Electric," in 1941 used 
this (3.410) channel with 100 watts so 
it may be that old transmitter has 
been brought back into service; sig- 
nal very strong in New Zealand. 
(Cushen) 

New Zealand -Radio New Zealand, 
Wellington, has made some frequency 
changes and now appears scheduled 
1300 -0420 on ZL3, 11.78, 0425 -0630 on 
ZL3, 11.81, and 1330 -0630 on ZL4, 
15.28; also is reported irregularly us- 
ing ZL2 on 9.54 or 9.78 (latter most- 
ly). 

Northern Rhodesia-Lusaka has 
dropped its 31 -m. channel; now trans- 
mits on 7.26 with news 1000; high 
level in South Africa. (Ridgeway) 

Norway -Radio Norway now has a 
letterbox program on Saturdays 1400- 
1500 on 9.610, 15.170, 17.825, 21.730. 
(Swedish DX broadcast) Letters are 
read and answered in Norwegian or 
English, depending on the language in 
which they were written. (Worris, 
N. Y.) 

Pakistan -Radio Pakistan, Dacca, 
has moved to 15.335 from 15.27, where 
it is difficult to hear. Still carries news 
0700. (Stark, Texas, others) Heard in 
North Carolina occasionally around 
0645 -0705. (Ferguson) Reported test- 
ing on 17.835 at 0330 -0430; may open 
on this channel as early as 2200 or 
2230, however. News is scheduled on 
the 15.335 channel at 2100, 0110, 0700, 
0945. (Cushen, N. Z.) Transmissions 
are listed 2030 -2200, 0030 -0230, 0600- 
1130. Lahore is officially listed on 
11.748, scheduled 2100 -2300 (Sat. to 
2330), 0130 -0330 (Fri. to 0230), and 
0700 -1230. 

Panama -HOLA, 9.505, Colon, noted 
with English request program 2200- 
2245. (Hankins, Pa.) May be a Satur- 
day only feature ? 

Paraguay - ZPA3, 11.850, Radio 
Teleco, Asuncion, is coming through 
fair in Connecticut around 1700. 
(Boice) 

Philippines -DZH3, 9.45, heard 0400 
with "Where to Dine" session, news 
and music; DUH2, 11.84, heard 0415 
with "Sunset Rhythm" series of pro- 
grams; DZH4, 6.000, heard 0600 with 
"Smile a While" session of music. 
(Sanderson, Australia) DZH3 has been 
reported moved from 9.500 to 9.45 
and /or 9.40, but later reports indicate 
is still on (announced) 9.500. 

Reunion -A Swedish DX -er has re- 
ceived a letter from Monsieur P. 
Poirer, chief of Radio Saint Denis on 
the island of Reunion, who thinks that 
the Swede must have a good receiver 
and a very good antenna since he is 
able to hear this small station at such 
a great distance. (The receiver, inci- 
dentally, is a common Swedish 6 -tube 
set and the antenna is 60 metres 
long.) Radio Saint Denis operates two 
200 -watt transmitters on 4.800 and 

7.170, respectively, on the air daily 
2200 -2230, 0845 -0930; reception reports 
are greatly appreciated; QRA is Ra- 
dio Saint Denis, Saint Denis, Reunion. 
(Swedish DX broadcast) 

Roumania -Radio Bucharest, 9.250, 
heard daily signing on 0100 for a short 
newscast (presumably in Roumanian), 
then leaves the air. (Pearce, England) 

South Africa- Stephan, South Af- 
rica, says usual times of operation of 
SABC outlets are weekdays 2345 -0130, 
0315 -0710, and 0900 -1605; Sundays 
0055 -0115, 0315 -1605. He details pro- 
grams as follows: 

Johannesburg- Programs in Afri- 
kaans, 3.450, 1050 -1605 daily; 6.007, 
2345 -0130 weekdays, 0055 -0110 Sun- 
days; 9.523, 0315 -0710, 0900 -1040 
weekdays, 0315 -1040 Sundays. Pro- 
grams in English, 4.373, all usual 
times of operation; 4.800, 2345 -0130 
weekdays, 0055 -0110 Sundays, and 
1120 -1605 daily; 9.870, 0315 -0710, 0900- 
1110 weekdays, 0315 -1110 Sundays. 

Cape Town - Programs in Afri- 
k a a n s, 5.880, 2345 -0130 weekdays, 
0055 -0130 Sundays, and 1200 -1605 
daily ; 9.610, 0315 -0710, 0900 -1145 
weekdays, 0315 -1045 Sundays. (This 
one does carry some English. -KRB) 

Pietermaritzburg - Programs in 
English, 4.878, all usual times of 
operation. (Swedish DX broadcast) 

ZRB, 9.110, Pretoria, has news 0000, 
BBC news relay 0100. (Bellington, 
N. Y.) This one is scheduled to oper- 
ate in parallel on 9.110 and 6.210, and 
relays mostly SABC broadcasts. 

Southern Rhodesia-Salisbury is 
testing on 3.320 to 1500 daily; relays 
the usual Southern Rhodesian pro- 
grams, but at 1445 and 1500 makes 
its own announcement from the 
transmitter; asks for reports from 
listeners in Northern and Southern 
Rhodesia to Chief Engineer, P.O. Box 
1380, Salisbury, Southern Rhodesia. 
(Cushen, N. Z.) The 3.320 channel is 
listed as ZEAF, with 15 kw. Umtali, 
6.082, Salisbury, 6.000, and Bulawayo, 
3.800, are scheduled occasionally with 
special events 0300 -0430; Sunday only 
0330 -0335 and irregularly to 0430; 
sometimes 0430 -0615 (BBC English 
news relay 0600) ; and Bulawayo, 3.800, 
Salisbury, 3.685, and Umtali, 3.400, 
are scheduled irregularly 0815 -1055 
and on Fridays 1000 -1055, and irregu- 
larly at 1055 -1500 or irregularly to 
1530 (sign -off varies); this is all Home 
Service programs. 

Sweden -Radio Sweden, 10.780, 
heard 1900 -2030; opens with news and 
commentary for first 15 minutes in 
English period; remainder of prograln 
is in Swedish to 2000 when a further 
English program ( "Sweden Today ") 
is given; some days has Esperanto at 
2015. (Ormond, N. C.) By this time 
may have extended the transmission 
by 15 minutes, that is to 2045, at least 
on some days. 

Radio Sweden now has a program 
in English for scouts every first Sun- 
day of the month at 0230, 6.065, 15.155; 
1030 and 2030, 10.78, 15.155. (Swedish 
DX broadcast) 

Syria- Damascus, 12.000, heard 1730 
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with Arabic program of news and 
music, some QRM. (Sanderson, Au- 
stralia) Has news now at 1400. (Swed- 
ish DX broadcast) 

Tahiti -A new station widely heard 
in the Eastern U.S. announcing as 
Radio Tahiti appears to operate 2315- 
2359 daily on approximately 12.075 
(may be as high as 12.085). Opens 
with Hawaiian -type music, identifies 
in French, and then continues with 
news in French (this may be taken 
from Radiodifusion Francaise pro- 
grams). Around 2330 identifies again, 
"Ici Radio Tahiti, Papeete." Music of 
good quality and various kinds fol- 
lows to around 2350 when signs off 
the French portion of the broadcast 
and says will continue in "Langue 
Tahitienne." Also that will return at 
1815 local time (which would be 2315 
EST). One night after the news, the 
announcer said something about the 
program being relayed by various 
stations in Comorien (language of 
Madagascar), and so on. After sign- 
ing off in French at around 2350, 
there are a few bars of Hawaiian - 
type music, then a man gives news in 
Tahitian language to around 2358 
when the chorus only of "La Mar - 
seillaise" is played and the station 
leaves the air. Usually has been a 
fair to good signal in the Eastern 
U.S., some nights perfectly in the 
clear, but on others has had QRM 
from a commercial (ship -to- shore) 
phone. I hope to have further details 
next month. Also reported by Mc- 
Phadden, California, with S7 to S9 
signal; McPhadden informs me that 
the station is operated by the French 
Government. McPheeters, N. Y., heard 
the announcer say one night that the 
music was coming from the "Café 
Sélect" in Papeete. 

Tangier -It is reported that follow- 
ing an agreement with the French, 
the "Voice of America" has started 
construction of six high -powered s.w. 
radio relay transmitters at Tangier. 
Four of the transmitters are to be 
100 kw. in power and two will be 50 
kw. Two of the transmitters are ex- 
pected to be carrying the "Voice's" 
news and features eastward within 
two months with another two units 
scheduled to be in operation within 
eight months. The cost is reported to 
be $1,500,000. The added facilities 
will augment four relay transmitters 
in Munich, Germany, and five leased 
from the BBC. The Munich wave- 
lengths and time budget are said to 
have been completely saturated for 
some time with the stepped -up broad- 
cast schedule of the official radio 
service. Construction of the transmit- 
ters at Tangier followed extended 
negotiations with France on details 
of the lease. The French will use the 
transmitters several hours daily. 
(Worris, N. Y.) 

Thailand-Bangkok is heard on 
7.005 at 0600 with Thai program of 
news and music. (Sanderson, Au- 
stralia) This outlet is officially listed 
7.023. Radio Australia reports Bang- 
kok schedules as 1900 -2000, 6.010, 
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INSTRUMENT 

Here is a fine radio, in chassis form, to please the most 
discriminating music lovers. 

Easy to install 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. KD for your free catalog. 

Makers of fine radios since 1928. 

MIL \e 
MANUFACTURING COMPANY, INC. 

528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. BUtterfield 8 -2300 

EASY TO LEARN CODE, 
It is easy to learn or increase seed 
with an instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to au WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS' 

The Instructograph Code Teacher lit - 
irally takes the place of an operator - nstructor a n d enables anyone to 
learn and aster de without fur- 
ther assistance. Thousands of successful operators have acquired the code" with the Inatruatograph System. Write today for convenient rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 

AUTOMATIC M -90 AUTO RADIO 

Six Tube Superheterodyne Three Gang Con- 
denser Powerful. Long- Distance Recept,ann 

ft t (Flits 
II Mounting 

model 
Included Net .pL.7..77 6 Tube M90 $29.97 

5 Tuba model X5O $24.36 
MAIL US YOUR ORDERS 

All orders filled within 24 hours. Illustrated parts list 
on request. Sylvania and Cunningham tubes SO %off list 

eitiefatten1 
Fifth at Commerce 

Wholesale 
Electronics 

Fart Worth, Texas 
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Now...Shortcut your mastery 
of the best 

TELEVISION 

SERVICING 

TECHNIQUES 

FACTORY TO YOU 

HERE IS an up -to- the -minute manual cover- 
ing TV receiver installation and servicing. You get 
a detailed picture of both AM and FM circuits, 
operation, and servicing. Everyday TV receiver jobs 
go faster with the understanding of fundamentals 
you get in this down -to -earth manual. 

Elaborate trouble- shooting charts show 
symptoms, causes and cures for over 50 common 
TV receiver problems. Simplified diagrams, sche- 
matic drawings, and photographs help show you 
what to do and how to do it. 

Just Published! 

BASIC TELEVISION 
PRINCIPLES AND 

By BERNARD GROB 
Instructor, RCA Institutes 

592 pages, 6 x 9, over 
400 tables, charts, 

illustrations 
$6.50 

THIS NEW book 
combines well -rounded 
self- instruction in basic 
TV principles with prac- 
tical, ready- reference re- 
ceiver trouble -shooting 
guidance. Each block of 
receiver circuits is dis- 
cussed separately to en- 
sure clear understanding 
of all details. 

You get more than 
enough material to qual- 
ify for the FCC's added 
FM and TV requirements 
for the 1st class license 
test. 

SERVICING 

COVERS 
Oscilloscope operation 

ratio detector sys- 
tem and interearrier 

und receivers 
automatic synchroniz- 
ing control and syn- 
chroguide system 
projection systems 
sequential, simultane- 
ous color TV Pic- 
ture tubes from 3NP4 
to 20BP4 power 
supplies brightness 
control separation 
of the synchronizing 
signals, etc., etc. 

1._ 

10 DAYS FREE EXAMINATION 

McGraw -Hill Book Co., 330 W. 42nd St., NYC 18 
Send me- Grob's BASIC TELEVISION Principles 
and Servicing for 10 days' examination on approval. 
In 10 days I will remit $6.50, plus few cents for 
delivery, or return book postpaid. (We pay for de- 
livery if you remit with this coupon; same 
return privilege.) 
Name 
Address 
City Zone. . State 
Company 
Position RN -10 -49 

r 

THE NEW 

TELEVISION KIT 

7,, 
KIT.. $49 

$8450 WITH TUBES 

50 
LESS TUBES 

This kit can be used with 10' electrostatic 
tube without any changes 

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 

;24:6TELEVISION 

LABORATORIES 

5507-13th AVE. BKLYN. 19, N. Y 

rilvb p>s "MAMA SuPPIIIS WINS 
TBY8 

TRANSCEIVER 
VHF Transmitter- 
Receiver Mil MC 

In 4 Bands 
Voice or MCW 

XTAL Callibrated 
on 130 Channels. 
Uses 2.30 Tubes, 

1 -1E7, 6 1 -959. 
Comes with Carrying Trunk. Vibropack. 
Headset and Mic. Ant. Spare Tubes. 
Instruction Book Canvas Carryinq Case. 
Like New. Orig. 5150.00 $'J9 00 

ARC -5 /HF SET 
Rea RCVR: Snperhe operatmg o 4 cal 
chan 100156 Mc. remote control o 

Mate turret-tuning mechanism. 12 tube. 
4.717A. 12A6.3 -125147 d 

2.1161.7GT. w dyn. $04.9.5 Originally 565.00 

MD, MODULATOR: Contains oll necessary 
cireuits A components let plate mad of T23 

m g:. 
supplies upplies te .m mr man. 

Used Originally 536.00 $9.75 
T-23 xMIT ER: MCW S 

100156 . 

o 

automatic p m re turret tuning. 
circuits remote trolled. 
4 tubes 1.1621LB32A. 

tr 
01J3e06/3.9.5 

Originally 550.00 

All Mugs. Rocks. Control Boxes. etc. for ARCS 
271,1 Equipment available at sloshed prices. 

ARB- 
RECEIVER 

6 Tube. 4 Band 
Super Het. Fre- 
quency Range. 
196 Kr to 9 Mc. 

Covering Range Broadcast. Boat and 
Amateur Frequencies. The Unit also 
has facilities for Loop Input. with 
Tubes. Dynamoter. 

Used. Excellent. 
Originally $150.00 5/9.95 

APS -13 WARNING RADAR 
17 Tubes as follows: 9 -6AB5. 5.616. 2.2D21, 
and VR -105. 410 to 420 Mc. and 30 Mc. 
IF. Brand New 
With Instruction Book. 
Originally over 5100.00 $/.70 

COMMAND RECEIVERS 
190 -550 MC Used.Orig. $40..Now $8.95 

6 -9.1 MCUsed.Orig. $35..Now 5.50 
3 -6 MC Used. Orig. $30..80w 3.95 
3 -6 MC New. Orig. $35..Now 5.50 

520 -1500 MC Used.Orig. $85..Now 22.50 

COMMAND XMITTERS 
7 -9.1 Unna. Ong. SSo. novS 6.95 

T as ARCS 7.9.1 New. Orig. 550. Now 10.50 
3.4 MC Used. Orig. 550. Now 12.95 
5.32 MC Used. Orig. 530.. New 3.95 
T.21 ARCS 5.3.7 New. 0- 540. Now 5.50 
4.5.3 Me used. Ong. 530. Now 2.95 
T.30 ARC-5 New. Orig. Sie Now 5.50 
1.1.2 MC Used. Orig. 540 Now 7.50 

i 

ARC -4 
TRANSCEIVER 

Makes excellent 2 metal. rit 144- 
148 Mcs. 

w /t es. 
tube 

$17 49 148. and xs. 
cellent condition. 

SCR 
Used, excellent. $32.50 
TA 12-C 

med. bNw.d MP 28$4500 
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TUBES 
838 2 for $1.00 
Excellent replacement for 866 
2.5V Fil. 
3EP1 $1.95 
815 2.95 
872 1.95 

n^-348 
BC-376 
APS-13 
APN-4 

RACKS 

$1.95 
ugh 

1 RADIO & ELECTRONICS 
-- DEPT. R. 2,2033.37 W. VENICE BLVD. 

LOS ANGELES 6, CALIFORNIA SUPPLY 

APN -1 ALTIMETER 
420 Mc 'tter/re- 
ceiver /es. Ex- 
cellent condition. $595 
APN -1 INDICATOR 

Basic Movement O -1 

270° dial 
A. shunt, $1.95 

GO -9 XMITTER 
W /tubes, New- $69.50 

Send 30% with order or full price. Save C. O. D. 
ch 'ge. Shipments made 

v 
is Railway Express unless 

ot instructions given. Prices subject to change 
wi haut notice. Merchandise subject to prior sale. 
Q entity Prices on Request. WRITE FOR CATALOG. 

7.105, 11.650; 0200 -0630, 6,010, 11,650; 
0700 -1030, 6,010, 7.105, 11.650. (Wor- 
ris, N. Y.) 

Trinidad - VP4RD, 9,625, Port -of- 
Spain, heard several times recently 
asking for reports. (Balfe, Mass.) 
Opens around 0500. 

Uruguay- CXA19, Radio El Espec- 
tador, Montevideo, states it is operat- 
ing on 11.835 at 0600 -2200, and says a 
new transmitter of 20 kw. is under 
construction and will be used in the 
19 -m. band. (Swedish DX broadcast) 
The 11.835 channel is now coming in 
well around 1900. (Bellington, N. Y.) 

U.S.A. -WRUW, now 50 kw., is to 
be operated at 120 kw. during "Voice 
of America" relays, but will remain 
50 kw. during World Wide Broadcast- 
ing Foundation broadcasts. Construc- 
tion is still under way on facilities to 
increase WRUW's carrier power to 
250 kw. A newspaper dispatch from 
Boston states that Walter S. Lem - 
mon, president of the WWBC, had an- 
nounced that the Federal Communi- 
cations Commission had authorized 
the increase of one of its five Boston 
senders to 120 kw,, more than doubling 
its power. "This new power ampli- 
fier," Mr. Lemmon was quoted, "will 
be used to boost the service of the 
State Department programs to listen- 
ers in all of the countries behind the 
Iron Curtain, and to assist further 
the efforts of the State Department 
to overcome the Russian jamming of 
its transmissions from the United 
States." The 120 kw. station is ex- 
pected to be in operation by next sum- 
mer, the dispatch stated. It was added 
that reports during the past year in- 
dicated the Boston stations had been 
"heard clearly in fifty -six countries." 
(Worris, N. Y.) 

U.S.S.R. Radio Moscow, 11.63, has 
English transmissions to Britain at 
1330 -1430, 1530 -1600, 1630 -1700; also 
carries Latin American Service 1900- 
2100 (approximately); usually fair to 
poor signals except during Latin 
American service (in Spanish) which 
usually is good level, easily read; at 
other times there is some CWQRM 
on the channel. (Ormond, N. C.) 

In the North American Service, the 
Letterbox Program is Saturdays 1900; 
frequencies in use 1820 -1930 are 11.88, 
11.96, 15.23, 15.31, 15.39; the 2030 -2215 
period is over the same channels plus 
15.41. (Ormond, N. C.) 

Moscow noted on 21.580 ( ?) at 1355 
with English; in French 1430. (Nordh, 
Sweden) 

Vatican -At end of the English pe- 
riod 1315 -1330, HVJ announces chan- 
nels of 9.640, 5.970, 11.740; has French 
transmission 1345 on 5.970, 6.190, 
9.640. (Pearce, England) 

Yugoslavia- Stark, Texas, has heard 
Radio Belgrade, 9.505, signing off in 
French (saying "Ici Radio Beograd ") 
at 2359. 

* * * 

Last Minute Tips 
Radio Italiana verified by airmail 

with QSL card showing view of Colos- 
seum in Rome. Correct QRA is Radi- 
odiffusioni per L'Estero, Via Veneto 

RADIO & TELEVISION NEWS 
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,r 56, Roma, Italy (Italia). Rome is 
currently transmitting on 9.63, 11.81, 
and 15.12. Schedules are -0500 -0530 
to Far East and the Pacific on 19- 
and 25 -m.; 0500 -0520 Italian; 0520 -0530 
English. At 0900 -1025 to Europe on 
19- and 25 -m.; 0900 -0915 Slovak; 0915- 
0930 Polish; 0930 -0945 Hungarian; 
0945 -1025 (except Sundays) Italian; 
0945 -1000 (Sundays only) Italian; 
1000 -1025 (Sundays only) " Problemi 
della Radio" (in French -Swedish and 
English- German on alternate Sun- 
days). At 1031 -1045 to North America 
on 19- and 25 -m., Italian. At 1050- 
1230 to Europe on 19- and 25 -m.; 1050- 
1105 Yugoslavian; 1105 -1125 (Sundays 
and Thursdays only) Dutch; 1105 -1125 
(except Sundays and Thursdays) Dan- 
ish; 1125 -1200 French; 1200 -1230 Turk- 
ish. At 1235 -1300 to East Africa on 
19- and 25 -m.; 1235 -1250 Italian; 1250- 
1300 dialects. At 1300 -1340 to Europe 
on 25- and 31 -m., German. At 1340- 
1410 to South Africa on 25- and 31 -m.; 
1340 -1355 English; 1355 -1410 Italian. 
At 1410 -1515 to Europe on 25- and 
31 -m.; 1410 -1450 English; 1450 -1515 
Greek. At 1515 -1545 to North Africa 
on 25- and 31 -m., Arabic. At 1545- 
1700 to Europe on 25- and 31 -m.; 1545- 
1615 (Sundays and Thursdays only) 
Norwegian; 1545 -1615 (except Sundays 
and Thursdays) Swedish; 1615 -1630 
Roumanian; 1630 -1645 Russian; 1645- 
1700 Czech. At 1710 -1925 to Latin 
America on 19- and 25 -m.; 1710 -1745 
Portuguese; 1745 -1830 Spanish; 1830- 
1925 Italian. At 1930 -2055 to North 
America on 25- and 19 -m.; 1930 -2015 
English; 2015 -2055 Italian. (Worris, 
N. Y.) 

I have just received via airmail from 
Buenos Aires a neatly -printed sched- 
ule (in English) for S.R.I. English 
Language transmissions for the United 
States; listed for only LRY, Radio 
Belgrano, 9.455, daily 2115 -0057. 

Mafrak, approximately 8.100, Trans - 
Jordan, heard calling Fayid 0230. 
(Bluman, Israel, via Radio Australia.) 

COCH, approximately 11.81, Havana, 
Cuba, now signs off 0000; transmits 
in parallel CMCH, 790 kcs., and an- 
nounces `(Radio Cadena Habana." 
(Mueller, Ohio). 

,OXI, 5.942, Godthaab, Greenland, 
"Greenland Radio," heard in England 
1630. (Staples.) 

Prague's OLR4A, 11.84, has im- 
proved in quality and volume lately 
in the daily 1900 -2000 beam to North 
America; English 1900; Czech 1920, 
and Slovak (relayed from Bratislava) 
1940. (Worris, N. Y., Ferguson, N. C.) 

Radio Rabat, 6.006, French Morocco, 
logged with QRM 1430 when had Ara- 
bic music; also heard around 1600 with 
announcement in French, "Ici Radio 
Maroc," followed by French record- 
ings. (Patrick, England.) 

Tel -Aviv, Israel, noted on 8.170 at 
1500 -1515 with news. (Patrick, Eng- 
land.) 

From Japan, Fellers airmails that 
the Peiping (New China) Broadcast- 
ing Station (Communist -controlled) 
operates on (announced) channels of 
6.096, 7.500, 9.04, 10.26, and 680 kcs. 

October, 1949 

WAR SURPLUS -SP CIAL SAL ! 
Paper Tubular Condensers 

MFD WVDC EACH 
4 450 17c 
8 150 17c 

10 
350 

10 12e 
16 350 17c 
20 350 17c 
25 10 12e 
25 90 12c 
40 350 170 
8 -8 350 17e 

:ny other. values of lesser quantity are in $1.29 stock Assortment of 10 

Paper Tubular Condensers 
MFD WVDC EACH 
200/25 -25 10/200 29c 
125/25 -25 10 /150 29e 
80 -40/20 150/50 29c 
60 -20 -20 150 29c 
50 -50,20 150/25 29c 
50 -40 200 -250 29c 
50 -30 150 29e 
5 0/20 -10 -5 25/450 29c 
40 -40 350 39c 
40 -40 150 29c 
40 -30 -20 150 29c 
40 -20 -20 150 29c 
40 -20 400 -450 39c 
40 -20 150 29c 
35 -30 150 29c 
30 -30 150 29e 
30 -20 150 29c 
30 -20/5 150/25 29e 
20- 20 -20 -20 360 -275- 245 -22 39c 
20 -16 -16 350 39c 
20/12 -10 25/400 29e 
16 -8 150 24c 
15 -15 -15 :300 29e 
15 -15 140 24e 

Many other values . . . Assortment of 10.... $1.95 
"FP" Standard Brand Plate- Mounting 

Electrolytic Condensers -Aluminum Can 
MFD WVDC EACH 
3000 3 12c 
1250 -1250 10 140 
200/40 -40 -20 10/150 39c 
200/40 -40 12/150 29c 
200 -40 10 -150 29e 
150/70 -30 25/150 29c 
100;80 -40 -30 25/150 290 
100/50 -30 25/150 29c 
100/40 -20 10/15 29e 
80 -40/20 150,05 29e 
80 -40 150 39c 
80 300 29c 
50 -50 151) 29c 
50 -30 150 29c 
50 450 39e 
40 -40 150 29c 
40 -20 -20 150 29c 
40 -20 -10 150 29c 
40/10 -10 450,350 39e 
40 450 34c 
40 150 29c 
30 -30 -20 350 300 -25 39c 
30 -15 150 29e 
30 300 29e 
20 -20 -20 400- 300 -25 39c 
20-20-15 300 -25 -400 29c 
20/20 -10 25/400 390 
16 475 29c 
15 -15 -10 450 29c 
15 -15 450 350 29c 
15 -10 400 29e 
8 -4 -4 475 29c 

Many other values . . . Assortment of 10.... $1.95 

COMMAND EQUIPMENT 
BC 442 

USED NEW 
BC-450 $ 

S 2.95 
1.25 

BC-453 12.95 
BC-454 4.95 6.95 
BC-455 6.95 
BC-456 2.95 
BC-457 5.95 
BC-458 5.95 7.95 
BC-459 (or T 22) 9.95 
BC-696 (or T 19) 14.95 24.95 

SURPRISE PACKAGE 
20 pounds asst'd. radio pmts. $1.95 A $25.00 value for only 

GEARED TUNING DIAL 
5 hand, v Freq. range from 3.2 to 32 
BRAND NEW. 

,eIdeal 
for many applications. An 95i excellent buy 

CONDENSERS 
2 MFD, 4000V, Pyranol 

ee $ 2.95 
10.00 
3.95 ea. 

20.00 
5.95 

4 for 
2 MFD, 5000V, C -D type 

f 
25 MFD, 15,000ß V 

or 

ea 

BRAND NEW TUBES 
304TL 90e 5B1'1 ea. $1.95 

4 for 
c. 

S3 00 SBP4 ea 2.95 
4AP10 ea. 1.95 

1.70D Tuning Meter 
Can be used as "S" meter in any communica- 09c tion receiver U.7 

BC223 TUNING UNIT 
TU -17 or 25 

ea. 
$2.95 

Metal case for above 
.95 ea. 

ID57 /APQ7 
Radar indicator unit as used in AN /AP @7 high altitude bombing and navigation radar set. 5 inch scope $9 (15 tube, used, but complete with all tubes V.7 c7 

AN /APN -4 
Indicator: Uses 5 CPI, Loran. convert to test scope. panadapter, etc. Contains extremely accurate 100 kc Xtal to time - sweeos and marker lips at 2, 20. and 100 ko. Two parallel horizontal sweeps, obtain time differences between signals, between half power points on pass - 
band curves. and numerous merous other scope uses. Experi- menters' delig ht! Use the counter circuits to try the new system f PM demodulation (July Proc. IRE) to time camera shutters. 25 tubes. Condition: $29.50 used, excellent. With schematic DLD J 

ANTENNA 
8 font, 3 section, telescopic, 

000 9aD NEW 

C -1 AUTO PILOT AMPLIFIER 
The complete amplifier includes one rect. 71'4, 3- 7F7'.s 
for amplification and control. 3 -7N7's for signal dis - 

nation, 1 power transformer. 6 relays, 4 control pots chokes. condensers, etc. Convert fo u radio 
Scontrolled models, doors. etc. Operates from o24VDC. 

ize: 91/4061/4x7 5/7". Complete Used.. $2.95 
ONLY 

AM -61 
Indicator Amplifier; complete with 15 tubes-3/1R105; 

e 5Y3, 3/651.7; 7/6SN7; 1 /8016 -Blower, $12.95 motor, etc. Brand New. original .D L .7 

G. E. METERS 
o -300 volts. AC. 60 cps., square framed 3" $3.50 
0-500 MADC. square framed 3.50 

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

TERMS: All shipments FOB Chicago or Los Angeles, unless specified. 20 % Deposit required on all orders. 
Minimum order accepted -85.00. California and Illinois residents, please add regular sales tax to your 
remittance. 

ARROW SALES, Inc., Dept. N 
Main Office: 1712-14 S. Michigan Ave- No. Side Branch: 1802 N. Humboldt Blvd. 

Chicago 5, III. Chicago 47, Illinois 
West Coast Branch: 1260 S. Alvarado, Los Angeles, Calif. 

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. 

SUB -MINIATURE 
PRINTED ELECTRONIC CIRCUITS 

Components and assemblies available from stock! 
Circuits printed on ceramic. plastic and paper bases 

Designed for miniature radio and electronic appli- 
cations. 

SAMPLES 
SINGLE 

VOLTAGEAAMPLIFIER 
CIRCUITS 

.85 x 1.90 x .285 in. POWER AMPLIFIER 

High Temperature Resistors, Silver Leads and Ca- 
pacitors fired on special vitreous base. Complete am- 
plifier less popular brand subminiature tube $2.99 
each. 

State Amplifier Desired. 
C.O.D. Orders 

PLASTICS & ELECTRONICS COMPANY 
272 Northland Ave. Buffalo 8, New York 
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-NEWS FLASH! 
PLATT HAS 'EM ALL AT LESS!! 
TUBE RIOT! 
:,1 :1'1 $2.45 
N7 2A 1.47 128]7 $0.66 
10Y .39 12116 .39 
5E1'7 1.37 128117 .39 
4A P10 4.95 \-11150 .75 
955 .75 9004 .49 

Standard Brands 
All New Tubes 

SPECIAL OF THE MONTH! 
8® RECONDITIONED 

®5 SCR -522 
e O With New Components 

Very Il iah Frequency 
T11ANS\I ITTER- 

RECE1VElt 
100- 156MC. 4 Chan- 
nels. Crystal -Con- 
trolled. Amplitude 
Modulated Voice. 
Complete as shown 

Only S7950 

SPECIAL! DYNAMOTOR for DYI2 
POWER SUPPLY for ART13..only $9.95 
AN /APN -I RADIO ALTIMETER 
New- original packing, complete ready for 
operation. Only Few Left! Special $29.95 

BC-348 RECEIVER -Brand New- Original 
Packing now $165.00 

BC- 348 -Excellent Condition -Used only 125.00 
PE-94C Dynamotor for SCR- 522 -Brand 

New now 5.95 
BC-602 Control Box for 522-Brand New 

1'155 Plug 

special 

onl . 

98 
flugs -Set for 522 -Brand New only 4.95 

1'1.68 Plug only .12 

EVERYTHING GOES! 
FL -5 Lazy q Itudio Filter Unit. Iligh Im- 

pedance. Brand New $0.75 
SI'ST Switch. 5 amp. Bat Handle. Luminous 

Tip .15 
Allen- Bradley Relay --24 Volts, DC .79 
heel Control Ilex, ARC -461 -A .89 
Ik-dix Radio Control Box. AI1C -434 -A 2.95 
Microphone Adaptor, M -299 1.29 
T -24.O Microphone with PL -106, JA 38, 

Brand New. Original Packing 1.95 

TRANSMITTER-RECEIVER 

Navy Model ABA -I 
(CG- 43AAG) 

Army Model SCR - 
515A known as 
the BC -645 

ORDER 
TODAY! 

450 MC -15 Tubes 
BRAND NEW -ORIGINAL CARTON. Can be 
easily converted for phone or CW 2 -way communi- 
cation. Covering for the following bands: 420 -450 
MC ham band. 450 -460 MC for fixed or mobile. 
400 -470 2IC Inc citizens. 470 -500 MC television ex- 
perimental. Size 111% x 13% x 4%. Contains 15 
tubes: 4 -7F7, 4 -7117, 2 -7E6, 2 -6F6. 2 -955. 1- 
IVE -316.N door knob. 
Complete as shown above only $17.95 

OIL FILLED CONDENSERS 
Terrific buys! Stock up now before they're all gone. 
GENERAL ELECTRIC .25 Mu -f 6000 V. DC.$1.95 
OF:NEIRAI. ELECTRIC 30 31u-í. 90 volts. :1 

Phase. tits cycles 1.19 
CORNELI. DFBILIEIt 2 MFD 000 V. DC .29 

HEADSETS- Reduced Prices! 
IIS -22 lleadset- Brand New with ear pads $2.95 
IIS -33 Ileadset- Iirand New with ear pails. 

ems! and 1'1.54 plug 2.95 
I:stem:ion Cord C11-307A with PL55 and 

.1R 7n .59 

Mazda 023. 24 -28 Volts. Pilot Light, Box 
of 10 special 69c 

MINIMUM ORDER 52.00 
Immediate Delivery -Send 20% deposit on C.O.D. 
orders. All shipments F.O.B.. N.Y.C. (N.Y.C. 
residents add sales tax to your remittance.) 

PLATT ELECTRONICS CORP. 
Dept. A. 489 BROOME STREET 

NEW YORK 13. NEW YORK 
PHONES -RE 2 -8177 and WO 4 -2915 
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(BCB). These outlets carry Chinese 
programs mostly, except 0830 when 
English news and commentaries are 
presented until generally around 0855. 
Nanking, 5.98, 9.73, relays this English 
period but is not announced. It is 
possible, Fellers adds, that Shanghai 
is currently operating on about 11.87, 
but QRM prevents positive identifica- 
tion of the station on that frequency 
which "seems" to carry the 0830 news. 

Rangoon, Burma, is heard well in 
Japan on 6.035 in native after 0800; 
English 0900; Singapore on 7.20 is very 
strong level 0700 -0930; Kuala Lumpur, 
6.025, is heard fairly well at that time; 
Radio Hanoi, 6.19, Fr. Indo- China, 
noted with news in French 0700 but 
suffers bad QRM after 0730. (Fellers, 
Japan.) 

Moscow transmits to Asia on 11.84, 
15.14, 15.34 in English daily 0700 -0800. 

(Fellers, Japan.) Is heard in U. S., 
best on 15.14 and 15.34. 

DeSouza, Singapore, airmails me 
that "Radio Republic of Indonesia, 
Sumatra," 11.640, Sumatra, is on the 
air daily 0630 -0900. Identification is 
"Radio Republic Indonesia, Sumatra 
Udara." Has Javanese language pe- 
riod 0630 -0730; Arabic music with Ja- 
vanese announcements 0730 -0800; news 
in English and popular Western music 
0800 -0830; last half -hour is devoted to 
Indian language programs; opens with 
playing of a popular Malay tune called 
"Bunga Raya." Reception is good in 
Singapore. 

QRA for XEQQ, Mexico City, is P.O. 
Box 940. (Osterman, N. Y.) 

Moscow is strong on 11.63 at 1430- 
1530, 1630 -1700, 1730 -1800; 7.29 is fair 
level. (Cox, Delaware.) 

VLR2, 6.150, Melbourne, Australia, 

DULL PICTURES IN TELEVISION RECEIVERS 
By MATTHEW MANDL 

MOST service technicians are familiar 
with the old adage about checking 

tubes first but too often neglect this 
sage advice w hen it comes to the pic- 
ture tube of a television receiver. The 
reason, of course, lies in the incon- 
venience of handling such a large tube 
and in the difficulty of setting up test 
equipment for the various types and 
sizes encountered in daily servicing. 
Then, too, the symptoms are often 
such that they seem to indicate troubles 
in other parts of the receiver, rather 
than in the picture tube. 

This is particularly true when the 
picture is dull and cannot be brought 
up by advancing the contrast and bril- 
liancy control. The immediate assump- 
tion would be that the two controls, or 
the circuits associated with them, are 
defective. The high -voltage power 
supply, of course, would also be a like- 
ly suspect, and much time is lost in 
vainly checking one circuit after 
another. Eventually picture tube sub- 
stitution solves the problem, but only 
after considerable man hours of serv- 
icing have been wasted. Much of this 
time can be saved by making a few 
simple checks and by careful evalua- 
tion of the symptoms observed. 

When both brilliance and contrast 
are down, there is no need for checking 
any of the signal stages from the r.f. 
amplifier to the video amplifier. for 
even without a signal the raster should 
still be available on the screen. Inabil- 
ity to bring the raster up to full bril- 
liance, however, could mean that the 

A dull picture, with poor whites and blacks 
will most likely indicate a faulty tube. 

high- voltage supply or the tube is at 
fault. Inasmuch as the high voltage 
can he checked very quickly, this should 
be done with a v.t.v.m. of suitable 
range. Another method which will give 
an indication of the presence of the 
high voltage is to remove the high - 
voltage plug from the side of the tube 
and hold it within a quarter to a half - 
inch from its receptacle. A good, strong 
arc should result. Do not, however, 
draw a spark by holding the high - 
voltage plug near a ground point. since 
this will cause excessive high -voltage 
currents. Holding the plug near the 
receptacle to which it is connected will 
draw a spark without danger of over- 
load. 

Once the presence of high voltage 
has been established, it will be reason- 
able to assume that the yoke and hori- 
zontal sweep systems are functioning 
satisfactorily. (Since most sets other 
than the 7" ones employ the inductive 
fly -back type of high -voltage system, 
the horizontal sweep circuits, high - 
voltage supply, and yoke function are 
all interrelated.) A final check can be 
made regarding the bias on the picture 
tube, for an excessive negative potential 
between grid and cathode can also cut 
down picture brilliance. Once these few 
simple checks indicate normal voltages, 
a new picture tube should be tried. 
This procedure will save signal tracing 
time, waveform checks with the scope, 
and numerous other time -consuming 
procedures. 

-f31- 

A good picture tube will have a wide lati- 
tude of ranges in contrast and brilliancy. 
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is sometimes heard with ABC news 
0400. (Osterman, N. Y.) 

A press dispatch from Warsaw 
states -"The 'Voice of Poland intends 
to make itself heard in the far corners 
of the world with a new 200 kw. sta- 
tion." (Fried, Michigan) 

"Radio Makronesio" is the Greek 
station on 7.040 opening 0000 With the 
Greek National Anthem. (Bluman, 
Israel, via Radio Australia) 

CS9MB, 4.845, Ponta Delgada, 
Azores, is heard in Sweden at 1800. 
(DX- Radio, Sweden) 

Radio Brazzaville noted recently on 
17.84 with news 0715; had muslic 0730- 
0745 sign -off. (Stark, Texas) 

Douala, Cameroons, has not been 
heard lately on either 7.950 or 9.145. 
(Peddle, Newfoundland) 

Vatican Radio noted on 15.095 open- 
ing 1000 with news. (Fargo, Ga.) A 
frequency of approximately 9.645 is 
used in parallel and is heard lin Brit- 
ain. (Pearce, England) The 9.645 
channel has been heard recently in 
New Zealand at 1315 with news. 

The "Hello, America" broadcast on 
Mondays through Fridays from Radio 
Nacional, PRL -8, 11.720, Rio de Ja- 
neiro, Brazil, is now radiated át 2200- 
2215. Reports are welcomed.) (Wor- 
ris, N. Y., and others) 

Radio Sofia, 7.670, Bulgaria, noted 
2255 -0045 and 0455 -0610 (Sundays 
2325 -0030, 0455 -0630); also noted with 
English 1720 -1730 and 1845 -1900; 
French 1710 -1720, 1830 -1845. (Staples, 
England) Peddle, Newfoundland, says 
that Radio Sofia is using only 7.670 
now, despite some reports to the con- 
trary coming out of Europe. 

ZIM -8, 9.650, Cyprus, noted in Eng- 
land 1400 but heavily QRM'd by 
CR7BJ, Mozambique. (Staples) 

Radio Beirut, approximately 8.030, 
now has English daily 1030 -1130, news 
1045. (Norris, Lebanon) 

Tips just received via airmail from 
Dorothy Sanderson, Australia, include 
-ZBW -3, 9.525, Hong Kong, heard 
0545, now in clear, BBC news relay 
0600; BCAF, 11.68, Formosa, opens 
0400 with march, Chinese news and 
Western music follow; BEAT, 11.83, 
Nanking, noted 0445 with Chinese 
news and Western music, fair signal; 
Radio Ceylon, 21.62, heard 0500 with 
request program of music and news. 

A current list of Japanese stations 
received from Nippon Hoso Kyokai 
(The Broadcasting Corporation of 
Japan), Chiyoda -Ku, Tokyo, Japan, 
gives these schedules -JKL, 4.860, 5 
kw., Yamata, 0400 -0900; JKI, 4.910, 5 
kw., Nazaki, 1425 -1615; JKM, 4.930, 5 
kw., Kawachi, 0410 -0800; JKK, 6.015, 
5 kw., Nazaki, 1445 -0900; JKH, 7.257.5, 
5 kw., Yamata, 1425 -0800; JKJ, 7.285, 5 
kw., Nazaki, 1525 -0800; JBD, 9.505, 71/2 
kw., Kawachi, 0425 -0800; JBD -2, 9.560, 
5 kw., Kawachi, 0425 -0800; JKL -2, 
9.605, 5 kw., Yamata, 1425 -0400; JKI -2, 
9.655, 5 kw., Nazaki, 1625 -0415; JKM -2, 
9.695, 5 kw., Kawachi, 1525 -0400; JBD - 
3, 15.225, 71/2 kw., Kawachi, 1650 -0415, 
and JBD -4, 15.235, 5 kw., Kawachi, 
1650 -0415. (Oskay, N. J., via NNRC) 

Radio Brazzaville's 17.840 channel is 

October, 1949 

HOW Atteteee ed( A AI 

PROGRESS WITH THE 

S TELEVISION 

ADDITIONAL 
IMPORTANT 
FEATURES 

f. Self -contained power 
supply operating from 
!IS volt, 60 cycle AC 
power line. 

2. On -off switch allows 
booster to be switched 
in or out of the circuit 
at will. 

3. Recessed pilot light indi- 
cates when booster is on. 

4. Beautiful, furniture- finish 
mahogany cabinet (81/4" 

wide x 61/2" high x 

7%" deep) to comple- 
ment fine home furnish- 
ings. 

5. Simple to install and op- 
erate- complete instruc- 
tions with each unit. 

MODE AT-1 

TELEVISION 
BOOSTER 

New Astatic Booster Has Gain 
Equivalent to Two Ordinary Boosters 
... Covers All 12 Channels with 

Very Uniform Gain ... Eliminates Sacri- 
fice of Good Sound for Good Picture, or Vice 

Versa, with Dual- Tuning. 

ASTATIC RESEARCH - which has led the march of 
progress in various sound reproduction fields since 
the company first pioneered in crystal microphones, 

phonograph pickups, cartridges, parts and accessories - 
now brings major new advantages in reception and tuning 
to the television field. The new Astatic device which makes 
it all possible is the Channel Chief, Model AT -1, a radically 
improved type of television booster. The common failing of 
many boosters - showing a "peak" on some channels and 
"fall -off" on others -has been eliminated. The Channel Chief 
provides extremely high gain - equivalent of two conven- 
tional boosters - uniform on all 12 television channels. Its 
dual controls allow separate tuning of picture and sound, 
with no sacrifice of one for the other. Or, if one signal is 
weak and the other adequate, both controls may be adjusted 
to the weaker to bring it in strong. A variable gain control 
permits reduction of signal strength to prevent picture dis- 
tortion when the signal input is greater than that required 
for good definition. Altogether, the results are the consider- 
able extension of fringe areas, good reception in areas 
previously rated as unsatisfactory- easier tuning and added 
selectivity on any receiver, elimination of the need for ex- 
pensive outdoor antennas within service areas. The in- 
creased selectivity serves to reduce drastically, or eliminate, 
interference from adjacent channels, amateur and commer- 

cial fundamentals and harmonics in the re- 
ceiver's I.F. range, FM stations and oscillators 
of nearby FM, TV and short wave receivers. No 
other booster can do so much ... for your in- 
stallation and service business, for the- televi- 
sion receiver owner. Write for added details. 

Dynamotor DM -33A; 28 V -5 A; 575V- .16A 1.50 
Dynamctor AD -2; 14V -3 A: 220 V -.06A 2.50 
Dy amotor RL -24A: 28 V -1.3A; 240 V- .08A 2.85 
Drop Line & Relay; WE # D161895B; Tele .38 
BELL RINGERS; MC -131; also 5C -115 AC .33 
BATHTUB CON D. 3X.I mfd -400V DC; also .1X 1 .14 
DUAL COIL SET; F -ranne 2040 -3000 KC; 

N -range 6000 -£050 KC; for RU- I 7 Aircraft 1.25 
COIL SET & HAND CALL CHART: 16 steps; 

2500.3200 KC; for GF Eq. WE #47136 1.30 
FUSES: Bussman 4AG5 (5 amos.) per M 5.00 
FUSES; Littlefuse, non- renuab:e Cart.; per M 16.00 

304 -TH 9LP7 371E 70 

5CPI 3DPI 371A 75 

5API 8013 
2X2 

0ó 65 
5AP4 878 8013 -A 150 

4API0 3B24 9GP7 350 
864 per 100 4 85 $1.95 95c 2X2A 75 

GOULD GREEN, 252 Greenwich St., N. Y. C 7 

Make Your Career 

RADIO and TV 
In no other industry does the future hold brighter 
financial promise and security than in AM and FM 
Radio, Television. These fields need and want men 
trained as announcers, script writers, disc jockeys, and 
radio technicians. It will pay you to investigate the 
Don Martin School of Radio Arts, established in 
1937. Complete day end night classes . the 
latest equipment . and a staff of 30 nationally 
known instructors. Over 97% of the combination 
men graduates are placed on jobs immediately through 
the free placement service. Approved for veterans. 
FREE -Write for Free Booklet Your Future in 
Radio." 

DON MARTIN SCHOOL OF RADIO ARTS 
1655 No. Cherokee, Hollywood, Calif., HUdson 23281 
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Scientific Tests Show How To 

PR SERVE 

YOUR RECORDS 
and Get Superb Reproduction 

DIAMOND STYLI 
maintain a polished, rounded tip which 

minimizes wear on record grooves 
AFTER 1000 PLAYS ON STANDARD - GROOVE RECORDS 

Osmium Sapphire Diamond 

AFTER ONLY 15 PLAYS ON MICRO- GROOVE RECORDS 

Osmium Sapphire Diamond 

The above photomicrographs (greatly enlarged) 
show the results of wear on stylus tips. Note the 
smooth, round, unchanged contours on the diamond 
styli. Compare them with the sharp chisel points 
worn on the sapphire and osmium tips. These sharp 
edges cut groove walls and destroy response. 

Scientists find that diamond is 

90 TIMES MORE RESISTANT TO WEAR 

AND 4 -10 TIMES STRONGER 

than sapphire -the next hardest material 
Why subject the records you treasure to the ruinous 
grinding action of worn styli? You can preserve 
your collection -and save money too -by using a 
diamond stylus. It would cost at least $100 in 
sapphire stylus replacements to equal the durability 
and efficiency of one diamond stylus. 

SPECIAL OFFER SAVES YOU MONEY 
Remember that in many cases a stylus becomes 
worn -and causes damage -long before the defect 
is audible. It is far cheaper to replace your present 
stylus with a diamond than to have to replace or 
bear the loss of fine records. And you can now 
obtain a genuine diamond stylus -for standard or 
micro -groove records -at the LOWEST PRICE 
EVER OFFERED! 

These are the finest styli available. 
The same styli are used by radio stations. 

REPLACEMENTS CAN BE MADE ON 

NEARLY EVERY TYPE OF CARTRIDGE 

ATTENTION G. E. CARTRIDGE OWN- 
ERS: Don't throw away your old model 
variable reluctance cartridge. The worn 
stylus can be replaced with diamond by 
our experts. 

Here's how to get your diamond stylus replacement, 
which will pay for itself over and over. Just fill out 
the coupon below and mail it today. We will send 
you a special mailer in which you mail your 
cartridge or stylus assembly to us; we will replace 
with a new diamond stylus and return to you 
within a few days. If not completely satisfied after a 
10 day trial, your money will be refunded. 

Please Print 
Andrew's Radio Co., 44 Warburton Ave., Yonkers 2, N.Y. 

Enclosed is check money order for $14.95 
for one diamond stylus replacement. 

Make and model of cartridge 
Stylus required D for standard groove 

D for micro -groove 
Special radius sizes on request; no extra charge; 

state size 

Name 

Street 

City Zone ....State 

i 

heard in New York around 1100 -1700; 
news 1345 -1400. (McPheeters) 

TIPG, 9.620, San Jose, Costa Rica, 
heard recently to 0030; announced 
sign -on as 0700. (McPheeters, N. Y.) 
Slattery, Oregon, and Smith, Ala., say 
sign -off is 2330, so may vary on occa- 
sion. Announces "La Voz de la Vic- 
tor." 

Radio Monte Carlo has English on 
Sundays at 1600 -1700 on 6.035, 9.785. 
(Swedish DX broadcast via McPhee - 
ters, N. Y.) 

"Ondas del Lago," Maracaibo, Vene- 
zuela, has been heard in Portugal on 
4.800 at 1815. (Sousa) 

"Radio Broadcasting Station of A 
and B Army Corps" is new call of the 
National Greek Army station at La- 
rissa, Greece, operating on 6.745; has 
news Sundays, Tuesdays, Fridays 1535- 
1555. "This Is Nairobi Calling," 4.85, 
Kenya Colony, heard from 1300 with 
world news relayed from BBC; 1310 
news from home (BBC); 1315 local 
(Nairobi) news, weather forecast; 1320 
South African news from the South 
African Publicity Bureau; continues 
to 1400 except Wednesdays, Saturdays 
when runs to 1500; has time pips and 
closes with announcement, "until 1 
p. m. tomorrow." "This is Belgrade, 
Death to Fascism, Liberty to the 
People," is announcement from Bel- 
grade, 9.505, Yugoslavia; heard daily 
in England with news in Spanish 
around 0100, followed by news in Eng- 
lish 0115; says "next English is at 1115 
on 49.18 m." Radio Bucharest, 9.250, 
Roumania, now has news 1500 -1530 in- 
stead former 1600 -1630. Hamburg, 
7.290, Germany, noted with news in 
German 0200; Helsinki, Finland, 
heard 0745 on 9.550 in parallel with 
15.190, at 0800 the 9.555 channel left 
the air abruptly but broadcast con- 
tinued on 15.190. (Pearce, England) 

A new "Voice of America" relay sta- 
tion is under construction near Nicosia 
on Cyprus. (Radio Australia) 

Radio Italiana, Rome, now seems to 
have commercials as a definite feature 
in the North American service. (Wor- 
ris, N. Y.) 

Nattugglan, Sweden, reports con- 
struction is under way on the new 100 
kw. station at Diosd, near Budapest, 
Hungary, to be put into operation on 
April 15 of next year. Lists the s.w. 
stations now in operation as on 6.247 
and 9.820 with 400 watts; QRA given 
as Magyar Kozponti Hirado Rt. Brody 
Sandor -Utca 5 -7, Budapest VIII, Hun- 
gary. 

Radio Tabriz, 6.090, Iran, is now on 
the air "early mornings" until 2330 
when signs off with clock chiming 
eight. ( Nattugglan, Sweden) 

CE622, 6.222, Santiago, Chile, noted 
signing off in English 0010. CXA -19, 
11.835, Montevideo, Uruguay, heard 
with English 1800 -1830. (Cox, Dela- 
ware) 

The interval signal used by the BBC 
in its Spanish transmission to Latin 
America is taken from the "Children's 
Overture" by Quilter. (Worris, N. Y.) 

The next (first annual) edition of 
World Radio Handbook, compiled in 

SAVE MONEY HERE! 
NEW SELENIUM RECTIFIERS -CUT PRICES! 

0.18 VAC In. 0 -14 VDC OUT. 5 AMP $4.25 
(Write for our cut prices on all types.) 

3 MFD -4000 V. Oil Cond. new (2 for $9.00) 4.95 
Acfta Freq. Meter 350 -450 cycles. Ace. lia ' 

Hickok Model 59, new 19.95 
Are. 5 Rec. 3 -6 MC less dial & dr (2 for $8) 4.50 
GF /RU Coil Sets, Rec. & Xmtr (6 for $5) used, 

1.00 each 
(Nearest stock Freq. will be shipped) 

Ham Rigs -Reconditioned Bargains! 
150 W.-$85.00; 500 W- 5195.00; 800 W. 260.00 

Write for details and photo. 
B.C. 423 Sig. Gen. 54 -106 MC Fund. Freq. 

Pulse Mod. for F.M. -TV & A.M. RF Tuning 
near new 14.95 

Cabinets for rack panels 19x8a /yx13 deep, 
hinged cover, blk. crackle finish. May be 
stacked. New (3 for $13.00), each 4.95 

Insulators, 9" porcelain bowl. For entering 
new feed thru, w (2 for $3.00), each 2.00 

Hi -Volt power supply, RF type for TV etc , 

new, small, safe. 3 -6 KV- $14.95; 6 -10 KV 19.95 
Scope Dumont 208B, near new 175.00 
varias, 2 KW powerstat1126f., near new.. 29.50 
B.C. 221 Freq. Meter, Calib. Book, near new 55.00 
HRO Receiver, 4 coils, power Sup. excel. cond. 95.00 
Motor, G.E. 1/2 HP, 1 PH, 1725 RPM, 1/5" 

shaft, new 14.75 
RK -34 dual HF Xmtg triode, 16W output 

4 for 1.00 
Resistor 10,000 

boxed s(31 for $1.00). 
mtg. 

3.00 
Cond. 

r 
FP Can 40 MFD -25V. DC Elec., 25 for 1.00 

"Trade -ins" accepted-25% with C.O.D. or 
deys. F.O.B. Hempstead 

ALGERADIO 
385 Jackson St. Hempstead, N. Y. 

WRITE 

FOR 'S 
SWINDLE SHEET 
THE HOTTEST LIST IN THE LAND 

DICK ROSE 2912 Hewitt Ave., Everett 31, Wash. 

ELECTRONIC SALES 
& SERVICE 

734 MARKET ST. 
Sunbury, Pa. 

HAS THE 
SENSATIONAL NEW 

145 -K Signal 
Tracer Kit 

IN STOCK! 
(WO 

HOW TO GET THE 

MOST FROM 

YOUR RADIO 

"KNOW -HOW f! 
Learn all about a new, 
simplified was of fixing 
radios. Nothing complex 
to learn, no calculating. 
Used by beginners and 
experts. Send for FREE 
manual, THE INSIDE 
STORY." today. 28 pages- illus- 
trated -easy to read! Shows how obsolete methods 
prevent full use of your real ability. Explains use of 
NEW techniques. 
You owe it to yourselt and your future to "get out 
in front" in your work. 

j" ' .id. Sens 
of 

STETHOSCOPE 
SERVICING 

SEND COUPON OR 

PENNY POSTCARD FOR 

FREE MANUAL TODAY! 

FEILER ENGINEERING CO.. Dept. 10 -Ha 
945 George St.. Chicago 14. Illinois 
Please RUSH my FREE copy of "The Inside Story" 

Name 

Address 

City Zone.... State 
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Copenhagen, will probably be avail- 
able in America by October 1. The 
U. S. representative is Ben E. Wilbur, 
32 Whittlesey Ave., East Orange, New 
Jersey. 

KZRC, "Voice of Cebu," at Cebu 
City, Philippines, is logged regularly in 
South Africa on 6.130 from 1600 with 
its "early morning" musical program; 
fair signal. English programs from 
Lourenco Marques, Mozambique, are 
weekdays 0000 -0300 over CR7BE, 9.72 
(actually 9.760) and CR7BU, 4.92; 
0700 -1100 over CR7BE only, and 1100- 
1600 over CR7BU and CR7AB (3.490). 
Portuguese programs are carried 0430- 
0630 over CR7BJ, 9.640 and at 1100- 
1500 over CR7BV, 4.79; English 
sessions on Sundays begin 0200 and 
continue to sign -off 1600. Reports of 
reception from all parts of the world 
are welcome at Box 594, Lourenco 
Marques, Mozambique, Port. East 
Africa. (Ridgeway, South Africa) 

QRA of HOLA, 9.505, is P. O. Box 
444, Colon, Panama; announcer says 
station opens 0900 and that it has a 
daily program at 2130 called "America 
Speaks." (Bellington, N. Y.) 

Radio Pakistan verified for Hankins, 
Pa., from Station Director, Pakistan 
Broadcasting Service, Dacca, Pakis- 
tan. 

Israel will have a new high -powered 
s.w. transmitter on the air late in 
1950; 14 frequencies have been allo- 
cated already for this new station - 
ranging from 21 to 6 mes.; "Kol -Yis- 
rael," Tel -Aviv. has news in English 
now at 0600 -0615 and 1400 -1415 on 
6.820, 8.170; every first Wednesday in 
the month the Forces programs from 
1200 -1245 are presented in English and 
also are relayed over 4X4EA, 6.725, 
the Forces' Station; every third Wed- 
nesday in Spanish ( "La Hora Latino 
Americano") over same stations; a 
further program in French is pro- 
jected. (Bluman, Israel, via ISWC) 

OZH, 15.165, Copenhagen, has news 
in English and musical programs 0500- 
0600 on Tuesdays, Thursdays, Satur- 
days. (ISWC) 

ISWC, London, says Radio Eireann, 
Eire, is on the air daily on 17.840 at 
1330 -1350 and on 9.595 at 1510 -1530; 
reports may be sent to Radio Eireann, 

G. P. O. Dublin, Eire. A U. S. 
listener reports the 17.840 outlet more 
recently with news 1230. Several 
other stateside monitors have checked 
this channel with no results. 

A verification letter received from 
Radio Station Pontinak, YCN -3, 8.090, 
Pontinak, West Borneo, stated that 
the transmitter is a Philips product 
with antenna output of 200 watts, 
phone; it has no QSL card. (McPhad- 
den, Calif.) 

DZH -5, 9.690, Manila, "The Station 
of the Stars," heard 0500 at good 
strength in New Zealand with English 
program; DZH -4, 6.000, Manila, has 
strong signals around 0530. (Gray, 
N. Z.) 

Cajee, India, informs me via airmail 
that he knows of no short -wave broad- 
casting station in Tibet, but that in 
February he did hear AGH, Lhasa, 
October, 1949 

SPECIALS 
Lecture Type Galvanometer, DC 

Galvano -Volt- Ammeter, scale 
5 -0 -5. complete with shunts, 
15" long 141/ " high x 
71/2" wide. Mfg'r Cenco No. 
82145. NEW $74.95 

BC -325 Transmitter 400 Watts 
A -1, 100 Watts A -2, A -3, fre- 
quency 18 

.206 cycle. NW $70ÓÓ0 
TBL -l3 Navy Transmitter. 

With spares. NEW. . $400.00 
Test Equipment 1E -36 for SCR 

522. NEW $19.95 

CAPACITORS 
BATH TUB 

EACH TEN 
40 mfd 25 VDC $0.30 $0.25 
4 mfd 50 VDC .35 .30 
50 mfd 50 VDC .40 .35 
3X.1 fd 400 VDC .25 .20 
2 mfd 40(1 VDC .45 .40 
.05 mfd 600 VDC .20 .15 
.25 mfd 600 VDC .25 .20 
.5 mfd 600 VDC .30 .25 
.1 mfd 600 VDC .30 .25 
2 mfd 600 VDC .45 .40 
.05 rnfd 1000 VDC .55 .50 
2X.1 mfd 1000 VDC .60 .55 

OIL-FILLED AND GE PYRANOL 
.5-.5 mfd 400 VDC $0.35 $0.30 
.1 mfd 500 VDC .30 .25 
2 mfd 600 VDC .35 .30 
4 mfd 600 VDC .55 .50 
5 mfd 600 VDC .60 .55 
6 mfd 600 VDC .60 .60 

.90 
1.10 
1.00 
.60 
.50 
.90 

1.65 
1.70 
2.30 
9.00 
6.50 

11.50 
3.25 

1-8 mfd 600 VDC 
10 mfd 600 VDC 
4 mfd 700 VDC 
2 mfd 1000 VDC 
.5 mfd 2000 VDC 
.25 mfd 3000 VDC 

mfd 3000 VDC 
.1 mfd 7500 VDC 
.1 mfd 12.000 VDC 
.0008 mfd 15,000 VDC 
.2 mfd 15,000 VDC 
.045 mfd 16,000 VDC 

1.20 
1.10 
.65 
.55 

1.10 
1.95 
7.00 
2.60 
9.50 
6.95 

12.95 
4.15 

PAPER 
8 -8 mfd 600 VDC 

Tobe Filtermite $1.00 $0.90 
3X8 mfd 600 VDC 1.45 1.25 
8 -8 -4 mfd 650 VDC 1.45 1.25 
160 -160 mfd 150 VDC 1.25 1.00 

ELECTROLYTIC 
25 mfd 25 VDC $0.20 $0.15 
40 mfd 25 VDC .20 .15 
50 n fd 25 VDC .25 .20 
1000 mfd 25 VDC .85 .80 
150 mfd 50 VDC .25 .20 
500 mfd 200 VDC 1.00 .90 

-ION LINE STARTER 
DPST 115V 6000 Westinghouse type DN size 0, class 15- 

82.5.0. NEW $3.25 
TIME DELAY SWITCHES 

3 Micro Switches m ke contact at 40 -41 -42 see, time delay, 110VAC 
60cy motor $4.00 
1 Minute 115VAC 60cy e wa- terproof metal c $2.95 
3 Micro Switches n ke 

c 
ntact at 2 minutes, remains closed by holding 

relay, 110VAC 60cy: motor 115V 
60cy. mfg. Cramer $4.50 

ROTARY SWITCHES 
Posi- Sec - 

Pole tion fion Shaft Price 
2 4 6 
4 10 4 1" $0.35 
2 8 2 21/" .30 
4 10 2 0.5" .35 

12 2 4" .45 
2 8 2 30A. 9KVA 

flash -over 1.45 

TfrAO/Na vAiuES, 
AIRCRAFT EQUIPMENT 

MN -26Y Radio Compass Receiver 
150- 325KC, 325- 695KC, 3.4 -7.0 
MCS. 28 volts, mfg'r Bendix. 
NEW .. $34.50 BC-709 Interphone Amplifier - -deal for aircraft, booster for 
telephone systems. NEW.. 54.25 

A Marker Beacon Trans- mitter- Portable instrument land- 
ing system. NEW $95.00 
BK -22E Relay. NEW. 

. 4.50 BC -733D Receiver Less Dynamo- tor. NEW .. $12.95 
Impact Switch Operates on 10 G Kidde. NEW $2.50 

TUBES 
2C34 ..5 0.25 9003 $ 0.35 
2C44 .. .65 9006 .25 
2X2A .55 3BP1 1.35 2X1/879. .35 5BP4 2.90 
3C24 .. .36 5CP1 
3C30 .. .35 5F1'7 1.00 
3E29 .. 7.95 C5B . 7.50 
10Y . .. .45 CEQ -72 1.30 
15E . .. 1.50 CK -70 . 3.95 
15R .75 E -1148 .39 
45 SPEC. .35 HY -615 .25 
316A . .35 VT -90 BRIT. 
371E .80 Mat.hed 450TH .. 18.25 PAIR 5.95 
750TL . . 43.50 VT-127A . 2.25 
803 .. 4. 7.5 1J6G .85 
805 .. 3.75 2A3 .85 807 .. 1.00 3A4 .35 810 .. 6.10 3Q4 .55 826 .. .45 6AJ5 .75 
872A .. 1.45 6C4 .... .25 
957 .20 6146 .... .40 1005 .. .30 6K6 .... .45 1616 .. .95 0SG7 .60 1629 .. .28 6SH7 ... .35 2051 .. .40 12A6 .20 8012 .. 1.30 25L6 GT. .55 9001 .. .35 25Z5 ... .45 9002 .. .35 

MICROPHONES-HEADSETS 
Handset I-Iolder $1.00 
HS -33 Headset 600 Ohm 1.95 
MC -385A Adapter High to Low Imped. . .39 
T -17 Microphone 1.25 
T -30 Throat Mike .. .40 
T -48 ek Mike Single Carbon 

Button 3.00 
Navy Headset 600 Ohm 1.95 
So 

phone 
Powered Chest Micro- phone . 4.95 

RELAYS 
6VDC DPST Contacts 6A Coil 

33 Ohms $0.45 
12VDC DPST Allied Control 

No. Box 32 .85 
12VDC DPST 64 Ohms .60 
24VDC DPDT Allied BJ6D36 .60 
24VDC 3PDT 8 Amp....... .95 
24VDC Solenoid Operate 2 

Micro Switches 1.25 
110VAC DPST 1 Amp Contacts Str'th's Dunn CXA 1970 2.45 
115VAC DPST Str'th's - Dunn 

CXA 2997 
WIREWOUNO 
Cat. No. 
.089 
.176131 
.091 
.O92ß1 
.00375 
.04811 
52017 

.148132 

.033 

.155131 

.105 
OHMITE 

.079 

.024 
IRC 
OHMITE 
HELIPOT 
CARBON 

.101 

.084 

.13451 
.12081 

ROUND PANEL METERS 
10 -0 +6 013 Weston 506 21/2" 54.50 
0 -4 RE Amps GE 2" 4.00 
0 -5 RF Amps Westinghouse 31/2" 4.50 
0 -15 RF Amps GE 21% 3.75 

0 -300 MA DC Simpson 23/4" 3.75 
0 -300 MA DC Simpson 31/2" 4.25 
5 -0 -5 MA DC Weston with 

50MA Shunt 31/2" 4.25 
0 -8 Amps DC McClin. 21/2" 1.95 
0 -50 Amps DC Weston 31/2" 4.75 
0- 100AmpsDC Hoyt 3" 5.00 
0 -3 Volts DC Gruen 21/2" 2.00 
0 -5 Kilovolt DC 0 -10 MA DC 31/a" 575 

PORTABLE METERS 
0 -10 Amps Weston 489 7.50 
0 -25 Amps Weston 433 23.95 
0- 3 -6 -30 VAC Weston 280 17.50 
0 -300 VAC Weston 433 24.95 
0 -100 Amps DC Switchboard 4" with 
100 Amp Shunt Weston 269 23.50 

POWER EQUIPMENT 
Inverter PE -151 input 12VDC, out- 
put 110VAC 150W 60cy. 
NEW $10.95 
Vlbrapack VPG 369 42VDC output 
250V @ 70MA synchronous Mallory. 
NEW $3.45 
Voltage Regulator Raytheon 95/130V, 
1.25 Amp 60cy. Output 115V 60 
watt. NEW ..$9.50 
Vibrator ATR No. 2410 24VDC out- 
put 110V 100 Watt. NEW....$2.95 
ATR Inverter I2VDC to I1OVAC 50/ 60cy. 100 Watt. NEW $16.75 
Vibrator VB -6 12V non -synchronous 
p/o PE -156 $3.75 
Vibrator VB -5 12V 6 prong p/o PE- 
125AX $1.00 
Copper Oxide Rectifier 45VAC output 
25VDC @ 4 Amps_NEW $4.95 

DYNAMOTORS- CONVERTER 
Dynamotor 24VDC 79 1.75A output 480 Volts 5 .042 AMP $2.75 
Dynamotor BD -77C, 14VDC output 1000V p 350 MA $9.00 
Dynamotor PE-100 6VDC @ 7.5A output @ 100 MA....$14.95 
Rotary Converter 230VDC C 1.5A output 110VAC @ 1.82A 60 cy with spares $32.95 

SPECIALS 
80.86 KC Crystal in Holder 51.50 
100 KC Crystal in Holder 1.35 
CD -501A Cord Connects BC- 654 Transceiver to GN -45 

Gen. .... . . .. 1.59 
50 Watt Tube Socket 872, 211 .19 

77 (i Plug for. Dynamotor 
Sbeket on Xmitter BC -223 .39 

TU -17A Tuning Unit- used.. - 2.25 
Balloon with Hydrogen Gen. 

for . 2.50 
160 Meter Coil Mtg .59 
GN -58 Hand Generator 9.95 Battery Tester 0 -30 Volt, 0 -35 
Stand-off Insulator Giazed ii /a" 1.08 

POTENTIOMETERS - PRICE 
Ohms Watts Taper - Bushing Shaft Mfg'r Ea. 

100 2 Linear W s /a" Chic. Tel. $0.25 
200 2 Linear %" 
300 2 Linear 

3000 2 Linear 
5000 2 

50 25 
100 25 

1000 25 l9 /e" 
3000 25 l0 /6" 

15,000 25 1" 
20,000 25 

800 50 
400/400 50 

10,000 50 
15 75 

750 150 /Knob 
20,000 0.5% 5 

Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 
Linear 

ls/te" 
%a" 
SA" 

l7/e" 
l9/t6" 

500 
10,000 
20,000 
25,000 

2 Linear 
2 Linear 
2 Linear 
2 Linear 

1/z" 
1/a" /a" 

/a" 
1Y6" 
11/e" /a" 

/a" 
1/a" 

Chic. Tel. 
Chic. Tel. 
Wirt 
Delta 
IRC 
Dolar 
Dejar 
Dejar 
Dejar 
Oh mite 
Dejar 
Dejar 
IRC 
Oh mite 
Gibbs 

/a" AB 
/a°SD AB 
Ye°SD AB 
1/a°SD AB 

.25 

.25 
.25 
.30 
.50 
.55 
.55 
.65 
.70 
.85 

1.10 
1.10 
1.50 
1.50 
2.45 
4.50 

.25 

.25 
.25 
.25 

$0.20 
.20 
.20 
.20 
.25 
.44 
.45 
.50 
.55 
.65 
.70 
.95 
.95 

1.25 
1.25 
2.10 
4.00 

.20 

.29 

.20 

.20 

TERNIS: Mail orders promptly filled -all prices F.O.B. Boston, Mass. Send M.O. or check. Ship- ping charges sent C.O.D. Minimum order $5.00. 25% deposit required with all orders. 
SEND FOR OUR 

CATALOGUE NOW! 
Inquiries from Dealers, Schools 22 Washington St. Brighton 35, Mass. 

and Industrial Firms Invi +ed BEacon 2 -7863 

C O M E T NIC 
SALES CO. 

LEARN 

TELEVISION 
ELECTRONICS RADIO 
Modern Completely Equipped 

Laboratories 
DAY AND EVENING CLASSES 

G.I. Approved -Veterans Receive 
Subsistence 

ENROLL NOW! 

ELECTRONICS INSTITUTE, INC. 
21 Henry, Detroit 1, Mich. 

DESK MODEL 

$17.95 PAIR 
either type 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 parto- 
but real honest to goodness 
first class material and finest 
workmanship. Lowered costs 
due to increased volume make 
possible this special low price. 

WALL MODEL 
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? 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW BC-433 -G Conversion $2.00 
R- 5 /ARN -7 Conversion $2.00 

BC -375 -E original schematic, tuning units, 
complete parts list, values, characteristics, 
circuit functions. Plate currents $2.00 
BC- 224 -F, K, BC- 348 -H, K, L, R original 
schematic, parts list, AC conversion $2.00 
BC- 348 -J, N, Q original schematic with parts 
values, plus AC conversion $1.00 
BC- 224 -F, K, BC- 348 -J, N, Q, H, K, L, R 
(specify which) complete illustrated reprints 
of all pages from manuals on trouble -shooting 
and complete alignment, voltages, etc. $2.00 
ARC -4 schematic, parts, cabling $1.00 
Another $2.00 for 2 -meter AC conversion 
with all specs, tone -up, color -coded wiring. 
ARB (CRV- 46151) complete and simplified 
schematics and alignment chart $1.00 
Another $1.00 for AC conversion with added 
AF, and broad -sharp, avc -mec. cw -mcw, rf 
gain, of gain with on -off, phone jack, all on 
front panel. 
ASB schematics, parts values, voltages; spec- 
ify: Indicators CJP55A.AZ, 55AER; rcvr. 
CPR46ACJ; xnitr CAY52ACU. Ea. $1.00 
BC -645 original and conversion $1.00 
ARCS schematics, all units $2.00 
ART -13 ham -band calibration charts $2.00 
PE -117 conversion, mobile power for surplus 
rcvrs. 6v in. 12vac and B+ out $1.00 
SCR -522 -A, AM, and C schematics, parts 
lists with circuit functions, explanation of 
differences, chart for xtal selection $2.00 
BC- 659 &PE -117 schematics, voltages $1.00 
SCR -518 all schematics with circuit opera- 
tion, values, reprint of manual $2.00 
APT -5 schematic, AC power, complete set -up 
and tuning instructions $1.00 
SCR -274N rcvrs. BC -453, etc., all schemat- 
ics, AC conversion, local control adapter, 
alignment, parts locations, voltages $2.00 
BC -9468 best AC home-rm. conversion $2.00 
PE -103 schematic, circuit explanation $1.00 

The to!lowinr schematic; are $1.00 each: 
APN -1; APN -9; APT -2; ARN -7; ART -13A; 
System hookup for BC -603, 60A, 683, 684, 
923, 924 (specify which); BC- 1206 -C; GO -9; 
GP -6, GP -7. TCE-2; MN -26; No. 19 Mark 
II; R- 89 /ARN -5A; RA -10; BC -733D; BC- 
433-G; SCR -625. 

The following schematics are $2.00 each: 
BC -654; BC -603, 604, 683, 684; BC -923, 
924; ID-6A, ID -6B, R -9A. R -9B /APN -4 
(specify which); RU- 16/GF -11; RU- 17 /GF- 
12; SCR -( )- 183, 283; SCR -625. 
Please emit with order. We pay postage 
Send 25e and stamped addressed envelope for comprehensive list, cross-indexed for BC and 

C. Includes chart explaining code used in Army -Navy nomenclature. 
R. E. 

GOODHEART 

1 

3451/2 N. PALM DRIVE 

BEVERLY HILLS, CALIF. 

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. 

Base pay, Bonus, Living Allowance, Vacation 
add -up to $7,000.00 per year Permanent 
connection with company passible 

Apply by Writing to 

D -4, P.O. Box 3575, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 

Replacement or Experimental? 

INSIST ON LECTROHM RESISTORS by name 

when you stock up next time. Then you'll 
never have to worry about your resistor per- 
formance again. 

Quality is foremost with Lectrohm. You get 
permanent electrical bond because the resist- 

ance wire is silver soldered to the lugs. The 

At Better Dealers 

Everywhere. 
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LECTROHM 
Wire -Wound 

RESISTORS 
Proved Ultimate 
in Dependability 

entire unit is integrally embedded in high 

temperature vitreous enamel, assuring con- 

stantly safe heat dissipation. Wide selection 

in 5, 10, and 25 watt and other sizes . . . 

resistances up to 50,000 ohms. REMEMBER 

the name- LECTROHM -for the BEST in 

Resistors. 

5907 Archer Avenue, Chicago 38, Illinois 
Division of 

National Lock Washer Co., Newark, N. J. 

Tibet, in the 14- megacycle band; 
power was 12 watts input, 12 -volt 
power supply; signal clear but weak; 
presumed to be an amateur station. 

A Swedish DX -er has heard a mys- 
terious station called Radio Stanitza 
(or so sounds), a voice of the revolu- 
tionary Yugoslav emigrants, and giv- 
ing a proclamation every night at 
1500 -1515 on approximately 6.870, 
strong signal in Sweden but jammed. 
(Swedish DX broadcast) 

Leopoldville now has a monthly 
contest with five World Radio Hand- 
books as prizes for the five best week- 
ly reception reports (that is, for 7 
consecutive days); each month starts 
a new contest. (Leinbach, N. Y.) 

Ken Dobeson, England, informs me 
via airmail that he will accept re- 
ports and non -verie complaints on 
Spanish transmitters at his QRA of 
BM /EABC, London, W.C. 1, England. 
He sends this current list of Spanish 
transmitters and schedules: 

Radio Nacional De Espana, Madrid, 
40 kw., 15.625 (announced 15.636), 
1145 -1220 in Spanish to South Amer- 
ica (beamed.) (Note -This is not 
complete schedule for this outlet as 
I have heard it recently at 0715, and 
it is reported also afternoons. - 
K.R.B.) Radio Nacional De Espana, 
Madrid, 9.368, 40 kw.. 1230 Polish; 
1300 French; 1350 Roumanian; 1345 
Italian; 1400 Portuguese; 1420 Rus- 
sian; 1500 English; 1530 Spanish; 1600 
Hungarian; 1615 German; 1630 Ara- 
bic; 1700 closes; 1715 in Spanish to 
Philippines; 1750 closes; 1800 in Eng- 
lish to North America (new transmis- 
sion); 1830 closes; 1845 in Spanish to 
Latin America; 2200 closes; all 
beamed to respective areas. Radio 
Falange De Alicante, 7.940, 1.2 kw., 
0800 -0930, 1400 -1800. Radio Menorca, 
Mahon, Menorca, Balearic Islands, 
7.542 (nominal frequency is 7.550 or 
7.500) ; new station, heard in England 
between 1500 -1700 in Spanish, bad 
modulation; tests and records in reg- 
ular schedule. Radio Club Tenerife, 
Canary Islands, EA8AB, 7.518, 0.5 kw., 
1600 -1700; now in the clear; will QSL 
if IRC is enclosed. La Voz De La Fa- 
lange, Madrid, 7.380, 0.2 kw. (power 
to be increased to 10 kw.), 1530 
French; 1600 -1830 Spanish; QSL's 100 
per -cent by letter airmail. Radio Seu, 
Madrid, EDV10, 7.151, variable from 
7.117 -7.191, irregular schedule. Radio 
Mediterraneo De Valencia, 7.037, .1 
kw. (power to be increased), 0600- 
0900, 1300 -1700. Radio Falange De 
Valiodolid, F.E.T.1, 7.002, 1 kw., 0630- 
0830, 1400 -1630 (Fridays to 1700 and 
Sundays to 1730). Radio Nacional De 
Espana En Malaga, EAJ9, 7.025, .2 
kw., 1100 -1800. Radio Tetuan, Span- 
ish Morocco, 6.067, 1.5 kw., 0230 -0300 
0830 -1000, 1300 -1800 (except Sunday 
when is scheduled 0830 -1000, 1430- 
1800) ; weekdays has Arabic 1300 -1430. 

Dobeson adds: "Reliable sources in 
Madrid say that various high -powered 
transmitters for s.w. broadcasting are 
being built in Spanish radio factories 
for Radio Nacional, and the broad- 
casts in lists to Philippines, Americas, 
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U.S.S.R. will be augmented, present 
schedules being really `trials.' I know 
of four 100 kw. transmitters ordered 
from Marconi Espanola and reports 
say others are being built by Philips 
Ibenica." 

Lyttle, Ontario, has received infor- 
mation from VE9AI in Edmonton, Al- 
berta, operating on 9.540, that power 
is 200 watts, transmitter is Canadian 
Marconi PP -805, "Class C" PP -805 
modulated. Antenna is a horizontal 
doublet, 50 feet high; reception re- 
ports are verified and correct QRA 
is Broadcasting Stations CJCA and 
VE9AI, 452 Birks Bldg., Edmonton, 
Alberta, Canada; verified with color- 
ful QSL card, signed by T. Olsen. 

The director of "La Voz de la Fa- 
lange," 7.380, Madrid, which is to in- 
crease power to 10 kw. shortly, says 
the station hopes to broadcast in Eng- 
lish daily soon; now uses only Spanish 
and French. He explained: "Owing 
to the shortage of electrical power, 
we have recently reduced our broad- 
casts, but when circumstances are 
normal, we will broadcast in English 
as we do in French. (Patrick, Eng- 
land) 

Schedule for The Happy Station 
Programs produced and presented by 
Eddie Startz over PCJ, Hilversum, 
Holland, is- Sundays and Wednesdays 
1030 -1200, 17.77, 15.22, 6.02; 1600 -1730, 
11.73, 9.59, 6.02, and 2200 -2330, 11.73, 
9.59, 6.02. Monthly program sheet is 
sent free -of- charge to anyone request- 
ing it from Radio Nederland, Station 
PCJ, P. O. Box 137, Hilversum, The 
Netherlands. (Patrick, England, and 
Day, Mass.) 

Canada is now using the 13 mc. 
band at 0850 -0920 (may be Monday 
through Friday only) to relay UN 
programs to South Africa over CKRP, 
21.60; in parallel for this transmis- 
sion is CKNC, 17.82. 

Radio Espana Independiente seems 
to have improved its modulation and 
escaped intended jamming. (Peddle, 
Newfoundland) Is scheduled irregu- 
larly and on various channels -15.840, 
14.657, 13.619, 11.610, 10.440 Usually at 
1130 -1150, 1230 -1250, 1330 -1350, 1430- 
1450, 1500 -1520, 1530 -1550, 1600 -1620, 
1630 -1650 (Tuesdays at dictation 
speed) ; on 15.840, 14.657, 13.619, 
12.104, 11.610, 10.440 at t700 -1720, 
1730 -1750, 1830 -1850 (Tuesdays at dic- 
tation speed); all- Spanish. Actual lo- 
cation of the Espana Independiente, 
Estacion Pyrenaica transmitters re- 
mains unknown, as far as I can as- 
certain, but it has long been widely 
reported that the broadcasts originate 
within the U.S.S.R. All frequencies 
seem to vary, usually within 100 kcs. 
to avoid jamming. 

* * * 

Acknowledgment 
Thanks for the FB reports that 

have come through during the sum- 
mer. As we begin the winter DX 
season, conditions should improve, and 
better DX should result. Keep your 
reports coming to me at 948 Stew - 
artstown Road, Morgantown, West 
Virginia, U.S.A. Thanks! . . K.R.B. 

October, 1949 

New-Just Off the Press 20 a / j 
Chuck Full of valued/ 

144 big "pages, a complete guide to 
the very latest products of the top 
makers in Radio, Video, Sound and 
Recording fields . . . complete units, 
kits, components . test appara- 
tus, books, tools and supplies . . 

everything -down to the little things 
usually too troublesome for others to 
stock. 

FREE FOR THE ASKING - WRITE US 
IF YOU DID NOT RECEIVE IT. 

B -A is in the full sense of the term 
a one stop source of supply for Deal- 
ers, Servicemen, Broadcasters, Schools, 
Factories, Public Utilities, Laboratories, 
Engineers, Amateurs, Experimenters. 

22 years of "know how" assures speedy 
shipments . the B -A reputation 
for honest dependable and friendly 
dealings protect your every purchase. 

Ask anyone ... anywhere, about B -A. 

100 WATT SOLDERING IRON 

GE TYPE DW52 
R.F AMMETER 
4 Amperes, 2% accuracy. 
EXPANDED scale. 2.19" 
diameter body. Has internal 
thermocouple. G. E. type 
DW51. List Price, $19.75. 
20A840 Spec. Ea $2.95 
Lots of 10 Ea $2.45 

Top make and quality with ceramic core 
heating element and 3/8" removable copper 
tip. $7.50 List -regular net $5.25 -a whop- 
ping Buy at $2.62. Complete with cord and 
plug for 110 volt' AC or DC. 

50 Foot Coil, factory assembled with stan- 
dard 83 -15P (PL259( connector at each end. 
Coils can be connected together with type 
83 -11 connectors (not supplied/ .$3Op 
No. 4A65, Brand New, Per Coil "_.. 

POWER SUPPLY KIT 
275 V. DC, 80 MA 
Consists of 117 V, 60 
cy. Trans. 630 V. CT, 
80 MA; 5V, 2A; 6.3 V, 
2.3 A. 33/8x23/4x35/8 - 

11 2 Filter Chokes, 80 MA, 
10 Hy. 240 ohms and. 
1 Filter Cond., 8 -8 mfd., 
450 V. in metal can. 
Wf, lasd $3.45 No. 4A78. Per Kit as describe 

Remit with order, include enough to 

G -E VARIABLE 
RELUCTANCE 

Phono CARTRIDGE 
RPX -010 
No.17A819..$2.95 

The original G -E type DL1 RM63 with per- 
manent sapphire needle. Thousands were 
sold at Net $4.68. Save $1.73. 
Kit of parts to build pre -amplifier for above. 
Includes punched chassis all parts, 65C7 
tube and diagram. $2.49 Na. 17A822, Unwired Kit, Each 

SEEBURG MODEL -L CHANGER 
Fínesf 2 -post record changer made. Plays 
standard 78 RPM records -fourteen 10 -inch 
or twelve 12 -inch, automatic shut off after 
last record. Base 141/4" square, extends 
23/4" below, 41/2" above mtg. "T" type 
Astatic needle included. Shpg. wt. 16 lbs. 
No. 31A250 

.A $42.50 List Value $15.88 
cover postage, overpayment refunded. 

101UXSTElN- 
APPLÉ6EÉ 

2 McGEE, KANSAS CITY 6, MO. \ ` it 
YOU'VE BEEN WAITING FOR THIS . . . 

SPECIAL SOUND AND AUDIO ISSUE 
authoritative articles like 

HIGH QUALITY AUDIO FOR AM -FM -TV AT REASONABLE COST 
HORN TYPE TRANSDUCER OF MINIMUM DIMENSIONS 
SPEAKER ENCLOSURES INTERCOM FOR THE HOME 

and others of equal import 

DON'T MISS RADIO 
& TELEVISION 

NEWS 
FOR NOVEMBER 

RESERVE YOUR COPY AT YOUR NEWSDEALER -ON SALE NOVEMBER IST 
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`Itir.l Pitemomesft 

F M (74tote4 

$51.50 

syr 
Plus Automatic Frequency 

Control and much, much more 
Here's FM at its best and at mighty low cost, too. 
Highly compact, newly designed, the Sun FM Tuner is 

built to our own specifications and has a combination 
of features never before available at any price: Full 

Armstrong circuit, 2- microvolt guaranteed sensitivity, 
AFC, no drift after two -minute warmup period, IF 

bandwidth 200 KC at 6 db down, patented perme- 
ability tuning head for high Q selective RF circuits. 
13 1/4" long x 7%s' wide x 5 %s" height overall. 10 
high -gain miniature tubes: 6AK5 RF, 6BE6 converter, 
3 -6AK5 IF's, 2 -9001 cascade limiters, 6AL5 
Foster -Seeley discriminator, 6X4 rectifier, 616 AFC. 

Complete, ready to use, not a kit. All for only 
$57.50, F.O.B. 

Order today by mail direct from Sun. Send check 
or money order for full amount or 75% with COD's. 

Complete specifications for this tuner (model AFC - 
10) are available on request. But please don't ask us 

for the circuit -we guard it rather jealously. Can you 
blame us? 

*hale ¡an $ esc2iptiaff.l 
We also have complete -descriptive literature on our 
famous all- triode, high -fidelity, 10 watt amplifier kit 
(engineered by us from design published by Con- 
sumers' Research of Washington, New Jersey), 
and on our complete "219" top quality home music 

system. This literature is yours for the asking. We're 
preparing a handy, new high -fidelity booklet -catalog, 
too. So better get on our mailing list now. 

vid4 Its 
ilte rrfYKdla vfnG.ih 

rr 

See us at the "Audio Fair" at the Hotel New Yorker, 
room 640, on October 27, 28, and 29. You'll be thrill- 
ed by our exhibits of new ideas, new products, new 

perfection in high -fidelity reproducing equipment. See 

and hear our interesting collection of Edison and other 
cylinder -type antique phonographs. We'll be looking 
for you, so be sure to drop in. Remember, it's room 
640, the Hotel New Yorker, October 27, 28, and 29. 

sun RADIO '= 
u'.o - ELECTRONICS COMPANY INC.. 

122 -124 DUANE STREET 
New York 7, N. Y. BArcloy 7 -1840 

2 BLOCKS NORTH OF CHAMBERS ST. 
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e"RADIO SERVICE STANDARD 
RATE ROOK" 3rd edition. By Rob- 
ert T. Oelrich. Published by Oelrich 
Publications, Chicago 41, Ill. Price 
$1.00. 50 pages. 

Radio dealers and service techni- 
cians wishing to avoid a hit or miss 
system of charges, which may result 
in antagonistic and disgruntled cus- 
tomers, should welcome this rate 
standard. 

Radio tube list prices are given for 
all of the known numbers, and labor 
rates, service call charges, pickup and 
delivery costs, estimates, receiver 
alignment, etc., are all covered in the 
listings. Auto radio repair charges 
are shown, as well as the standard 
charges on every conceivable repair 
done on a.c. -d.c. portables, consoles, 
and table models. 

The latter part of the book covers 
labor, replacement, and service 
charges on record players and chang- 
ers, besides the regulation replace- 
ments made on these items. A tube. 
substitution chart and cross index 
complete a valuable bit of material 
for the technician and dealer. 

* * * 

"RADIO- TELEVISION QUES- 
TIONS AND ANSWERS" by Wood- 
row Smith. Three editions, published 
by Editors and Engineers, Ltd., Santa 
Barbara, California. Price, 85 cents 
each. $1.00 by mail, postpaid. 60 pages 
each edition. 

These study guides for FCC corn - 
mercial operator licenses are pub- 
lished in separate booklets, one for 
each element of the examination. The 
object of publishing separate books 
is to minimize obsolescence as future 
revisions occur. 

Questions have been answered in 
considerable detail, and supplement- 
ary "how" and "why" explanations 
are included wherever necessary. Em- 
phasis is given on important subjects 
or those that would most likely be 
misunderstood. 

Element 2, basic theory and prac- 
tice; Element 3, radiotelephony; and 
Element 4, advanced radiotelephony, 
are the parts of the examination that 
have been completed as of this date. 

* * * 

"INTRODUCTORY RADIO THE- 
ORY AND SERVICING" by H. J. 
Hicks. Published by McGraw -Hill 
Book Company, Inc., New York 18, 
N. Y. 393 pages. Price $4.00. 

For those disliking to attend regu- 
lar school classes, whether beginners, 
wishing to learn more about radio con- 
struction, or experienced service tech- 
nicians, interested primarily in re- 
pair work, this book will be a com- 
prehensive help. 

Using tested, practical, and usable 
projects, the book progresses from the 
most basic fundamentals, teaching how 
to learn by doing. Although present- 

day electronic circuits have become 
very complicated, this text is written 
in nontechnical language, and only 
the simplest mathematics problems 
are given. As the reader emerges from 
fundamentals he will find that,he has 
been well grounded for the more com- 
plex sections on AM and FM receiver 
servicing techniques that follow. 

A large section on test equipment 
shows the technician how to build and 
service his own test equipment and 
explains signal tracing, alignment of 
radio receivers and trouble- shooting 
problems. A well- rounded textbook, 
the book also carries material on 
loudspeakers, public- address systems, 
and antennas. The special "additional 
projects" chapter provides additional 
material for the more advanced stu- 
dent. 

* * * 

"KEY AND ANSWERS TO NEW 
RADIOTELEGRAPH EXAMINA- 
TION QUESTIONS" compiled and 
edited by Alexander A. McKenzie. 
Published by Alexander A. McKenzie. 
Hackensack, New Jersey. Price $1.00. 
62 pages. 

This booklet for radiotelegraph 
first- and second -class license appli- 
cants has been based upon the FCC 
publication, "Study Guide and Refer- 
ence Material for Commercial Radio 
Operator Examinations," and upon 
the mimeographed Supplement No. 4. 

Element 1 of the examinations, 
questions on basic law, has been pre- 
sented in full; answers to questions 
233 through 296 of Element 5, basic 
radiotelegraph, and questions 226 
through 295 of Element 6, advanced 
radiotelegraph, comprise the remain- 
der of the publication. 

A supplement to the ninth edition 
of Nilson and Hornung, "Radio Op- 
erating Questions and Answers" (re- 
viewed in the March RADIO & TELEVI- 
SION NEWS), the booklet covers all of 
the changes made last April 1, in- 
cluding the references to radar and 
loran. Additional readings are sug- 
gested by the author in his introduc- 
tion. 

* * * 

"HOWARD W. SAMS' AUTO RA- 
DIO MANUAL" published by Howard 
W. Sams & Co., Inc., Indianapolis 1, 
Indiana. 300 pages. Price $4.95. 

Service technicians who must fre- 
quently tackle unfamiliar auto radio 
jobs, and who have had to explore 
through numberless separate manu- 
facturers' pamphlets for information 
on the circuits, will appreciate this 
latest Photofact publication by the 
Sams staff. 

Formerly presented as a series of 
separate folders, the manual covers 
over 25 manufacturers' radios and 
provides pictures, complete specifica- 
tion charts, parts lists, and diagrams 
on each model. Each radio has four 
pages devoted to such description, 
leaving no phase of the circuit open 
to question. 

Rather than a collection of mate- 
rial from available sources, data on 
each model was based on actual labo- 
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ratory analysis of the equipment, and 
is accurate and authoritative. The 
whole is uniformly presented so that 
one will know where, at all times, to 
look for specific 'information. 

* * * 

"THE A.R.R.L. ANTENNA BOOK" 
published by the Headquarters Staff 
of the American Radio Relay League. 
288 pages. Price $1.00. Publication 
15 of The Radio Amateur's Library. 

This latest antenna manual is a 
completely rewritten edition incorpo- 
rating many antenna structural dis- 
coveries made in the past ten years. 

Divided into two principal parts, 
Chapters 1 through 5 deal with anten- 
nas and transmission lines, wave prop- 
agation, and characteristics of direc- 
tive antenna systems. These comprise 
more or less of a text book instruct- 
ing the reader on designing systems 
of his own to suit his needs. 

Chapters 6 through 10 contain com- 
plete data on specific designs for the 
amateur bands, and will help those 
preferring not to make their own cal- 
culations in putting up a ready -made 
system. 

The remainder of the work deals 
with specific mechanical features of 
construction and related subjects. The 
831 illustrations, photographs and de- 
signs, five pages of index, and the 
well- informed bibliographical material 
make this book a valuable addition 
to the ham library. 

-El- 

PORTABLE PROBLEM 
SOLVED 

By MILTON KALASHIAN, WINXT 

IN some of the a.c. -d.c. battery port- 
able, i t is a nuisance to roll up the 

line cord and place it inside the cabinet 
where, in most cases, no room has been 
provided, every time the set is taken 
out and operated on the batteries. 

A simple way to eliminate this prob- 
lem is to cut the cord a few inches from 
where it enters the chassis and attach 
a miniato re male plug. On the detached 
end of the line cord, place the minia- 
ture female plug, and whenever the 
portable is taken out -of- doors, all that 
is necessary is to unplug the line. 30 

"All I get on it is, Glub-Glub'." 

October, 1949 

TUBES! NATIONALLY TUBES ADVERTISED BRANDS 
RCA- Kenrad- Sylvania- Tung -Sol -National Union -G. E.- Philco- Hyfron 

All new tubes. 100% guaranteed. Individually boxed. 
TYPE PRICE TYPE PRICE /) TYPE PRICE TYPE PRICE 
0A4G 
OIA 
OZ4 

A3 
A4P 
A5GT 
At 
A7GT 
B4P 
B5/25S .. 

C5GT .... 
C6 
C7 
D5GP 
D7G 
DBGP 
E5GP ... 
E7GT . . 
F4 
F5G 
G4 
G6GT 
H4G 

HEGT 
16G 
L4 
LA4 
LA6 
LB4 
LC5 
LD5 
LG5 
L E3 
LH4 
LN5 
N5GT 
P5GT 
Q5GT 
R4 -. 
R5 

S5 
T4 
T5GT 
V 

$0.96 5T4 $1.40 

.8Ó 5V4G .8s 

.80 5W4 .96 
1.40 5X4G .65 
.65 5Y3GT .45 

1.15 5Y4G .54 
.72 5Z3 .65 

1.40 5Z4 . .96 
1.15 6A3 .96 
.80 6A4/LA 1.15 

1.15 6A6 .96 
1 15 6A7 .72 
1.40 6A SGT ... .72 
1.15 6AB7 1.15 
1.40 6AC7 .56 
1,40 fiAD7G 1.15 

. . 1.40 6AF6G .96 

,96 6A G5 .96 
.96 6A G7 I.15 
.96 6AK5 1 7 
.80 6A L5 .80 
.60 6A L7 .96 

1.15 6A Q7 .80 
:72 6AT6 .54 
96 6B4G .96 

.96 6B7 1.15 
_66 6B8G 1.15 
.96 6C4 .60 
.96 6C6 .72 
96 6C8G 1.15 
.96 6D6 .60 
.96 6E5 .80 
.96 
.72 
.80 
.96 
.96 
.72 
.85 
.65 
.72 
.96 
.80 

1.15 
1.15 

.80 

.96 
.96 

1.15 
.72 
.96 
.96 
.80 
.85 
.72 
1.40 

2A3 
2A4G 
2A5 
2A6 
2B7 
2X2 
3A4 
3B7/I291 . 

3D6/ 1299 . 

3Q4 
I3Q5GT 

3S4 
5R4GY .. 

6F5GT .60 
6F6 .72 
6F6G .60 
6F7 1.15 
6F8G 1.15 
6G6G .96 
6J5GT 
616 .96 
617 :72 
6K6GT .54 
61<8 .85 
6L5G 

1.26 
6L6GA 1.15 
6L7 1.15 
6N7 .85 

6Q7 
GT 

72 
fiR7 .96 
6S7 .96 
688GT .85 
6SA7GT .60 
6SB7-Y .85 
6SC7 .72 
6SD7GT 1.15 

SPECIAL! SAVE! 
7L7 $0.80 31 $0.96 
7N7 .80 32 1.15 
7Q7 .72 32L7GT ... 1.15 
7V7 .96 33 1.15 

26- 27- 76 -77 -78 7W7 .96 34 1.15 
7X7 35 .72 

6K7- 6C5 -6H6GT 7Y4 XFM). 
72 3565 .72 

7Z4 .72 35L6GT ... .66 49C 2A 1.15 3524 .65 EACH 2A5 1.15 35Z4G7 ,.. .54 
2A6 .96 35Z5GT ... .45 

2A7 1.15 36 .96 
2A8 .72 37 .65 
2AH7GT... 1.15 38 .80 
2AT6 .... .60 39/44 .96 
2BA6 .... .65 40 .80 

EACH OR 
213E6 .... .65 41 .60 
2C8 

1.65 415 3 .60 i 00 ASSORTED 39 MGT ... .54 45 .60 
ONLY 217GT ... .72 45Z3 .65 

2K7GT ... .60 45Z5GT .65 

o FOR $4.49 

6SF5 $0.72 6Y 7G $1.15 
6SF7 - .72 6Z7G 1.40 
6507 .72 6ZY5G .... .80 
6SH7 .80 7A4 .72 
6517 .60 7A5 .72 
6SK7GT ... .60 7A6 .72 
6SL7GT ... .85 7A7 .72 
6SN7GT ... .80 7A8 .72 
6Sß7 - .60 7B4 .72 
6SR7 _ .65 785 .72 
6SS7 .65 7B6 .72 
6ST7 .96 7B7 .72 
6SV7 1.15 7B8 .72 
6T7G 1.15 7C5 .72 
6U5 .72 7C6 .72 
6U6 .65 7C7 .72 

6U7 .65 7E6 .72 
6V6 1.15 7E7 .80 
6V6GT .... .72 7F7 .80 
6V7G .96 7F8 .96 
6W7G .96 7G7 .96 
6X5GT .54 7H7 .72 
6Y6G .85 717 .96 

TERMS: 25% with Order 
-Balance C.O.D.- F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00. 

2K8 .65 27T 65 
25AGGT . .65 

2SF5 .65 
2SF7 .72 
2SG7 .72 
2SH7 .80 
2517 .60 
2SK7GT .60 
2SL7GT .85 
2SN7GT .80 
2SQ7GT .60 
2SR7 .80 
2Z3 .. .96 
2Z5(6Z5) . 1.15 
4A4 .96 
4A7 .80 

.80 

.80 

.80 

.80 

.96 

.96 

.80 

.80 

.96 
1.40 
1.15 
.80 

25L6GT .60 
25Z5 .54 
25Z6GT .60 
28D7 1.15 
30 .72 

4B6 
4C7 
4F7 
4H7 
417 
4N7 
4Q7 
4R7 
4W7 
9 

47 .85 
48 1.40 
50 1.40 
50A5 .80 
50135 .72 
50L6GT .66 
50X6 .80 
50Y6GT .65 
53 

6 .65 
.72 
.72 

1.40 
72 

.60 

.96 

.45 
1.40 

96 
.96 

1.15 
.65 
.80 
.80 

1.40 
1.40 
1.40 
.65 
.85 
.96 
.96 
.96 
.80 

80 
1.15 

1173 

71A 
75 
79 
80 
81 
82 

83V 
64/6Z4 
85 
89 
117L7GT 
117N7GT 
I17P7 
I17Z3 
117Z6GT 
VR-90 
VR-105 
VR-150 
9001 
9006 .. . 

FM-1000 

FRANKLIN -ELLIS CO 
1313 West Randolph Street 
Dept. RN -10 Chicago 7. Illinois 

RADIO ELECTRIC SERVICE. 
Co. of Pa., Inc. 

7th & ARCH $75. 
Philadelphia 6. Po. 

HAS THE 
SENSATIONAL NEW 

221 -K 
VTVM Kit 

IN STOCK! 
E/60 

JACKSON TUBE TESTER 

YOUR COST 

Jackson Model 103 Challenger Tube Tester provides 
tube tests under actual use conditions. Tests over 
700 types including TV rectifiers and sweeps. Built - 
in roll chart, shorts and noise tests. Combination 
push- button, rotary switch element and voltage se- 
lection. Write for yours today. 

Write for FREE Broadcaster newspaper 

I0 
Cash 
with 

Orders Covers 

Phone 
LO 

3 -9255 

509 ARCH ST., PHILADELPHIA, PA. 
SIXTH AND ORANGE, WILMINGTON, DEL. 

6205 MARKET ST., W. PHILADELPHIA, PA. 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

2 6ppcollsoti4 47deI1S 
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. 

FREE BOOKS 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 NOW! 

B. W. COOKE, Pres. 
COYNE Electrical & Radio School, Dept. 79 -85H 
500 S. Paulina Street, Chicago 12, Illinois 

Send FREE BOOK and full details on: 
RADIO- TELEVISION ELECTRICITY 

NAME 
ADDRESS 
CITY STATE 
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BARGAINS OF THE MONTH 

THORDARSON 
PLATE TRANSFORMER 

350.0 -350 volts @ 150 mills, 5 volts 
3 amps, 6.3 v 4.5 amp. Pri. 110 a 60 
cycles. Fully shielded. 

Only $2.99 each 

THORDARSON CHOKE 

8 Henry 150 MA 195 Ohms ,97 each 

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 55.75. 
HV. TRANSF. 1500 -0 -1500 volts at 600 ma. Pri. 
110/220 v. 50/60 cycles. 8 x 81/4 x 7 s.w.t. 78 lbs. 
Made by Amertran. Only $19.95 

OIL CONDENSERS 
20 mfd 330 vac. $1.85 4 mfd 1000 vdc. $0.95 

5 mfd 150 vac. .49 15 mfd 1000 vdc. 2.95 
1 mfd 600 vdc. .29 2 mfd 1500 vdc. 1.25 
2 mfd 600 vdc. .39 6 mfd 1500 vdc. 2.95 4 mfd 600 vdc. .59 1 mfd 2000 vdc. 1.45 
6 mfd 600 vdc. .79 2 mfd 2000 vdc. 2.25 3 /3 mfd 600 vdc. .79 6 mfd 2000 vdc. 3.95 10 mfd 600 vdc. .89 2 mfd 4000 vdc. 4.95 
2 mfd 1000 vdc. .79 1 mfd 5000 vdc. 4.50 

HIGH CURRENT TRANSF. 820 Volts CT at 775 
Ma. Pri. 110/220 Volts 60 cycles. Fully Cased.$6.95 

STANDARD BRAND VIBROPACK 
6.3 Volt input- output 300 Volt @ 100 ma. Com- 
plete only Each $8.95 
TRANSFORMER & 534C Vibrator as used in 
above Both for $5.95 
UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. 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 
2300 @ 4 Ma. 2.5 Volts @ 2 Amp 4.95 
1050V @ 20 Ma. 20V 4.5A, 2.5V 5A 4.75 
4400V @ 4.5 Ma. 5V CT 3A 6.75 

SELSYN MOTORS 
115 volts 60 cycles. Large size, high torque. Made 
by Diehl and Bendix. Ideal for rotating TV beam, 
etc. Great value at 56.75 per pair 

WESTERN ELECTRIC 
MOTOR i 1 110 Volt 60 cycle input. 

3" diam. x 3i /z" deep. 
.65 R.P.M. Torque 75 ounce 
inch. 11 Watts. Ideal for H. F. 
Beams, Displays etc. Complete 
with starting capacitor, each 
$3.75. 

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 10A, 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 I Amp /I00 ma 15 ohm 19.95 

PANEL METERS -BRAND NEW 
2" SIMPSON 0.20 Ma DC (amp scale) $1.49 
2" WESTON .0.1 Ma DC 26 ohms res 3.59 
2" GE 0 -I Ma DC (volt scale) 2.95 
2" GE 0 -5 Ma DC (amp scale) 1.95 
2" WESTINGHOUSE 0 -10 Ma DC 2.45 
2" GRUEN 0 -500 Ma DC 1.95 
2" GE 0 -10 Volts AC 2.50 
2" GE 0-30 Volts DC 1000 ohms /v 2.50 
2" WESTON 0 -250 Volts DC 2.50 
2" WESTON 150.0 -150 Microamps DC 3.49 
2" GE 0 -30 Amps DC 2.45 
2" GE 0 -1 Amp RF (Internal Thermo) 2.45 
2" WESTON 0 -1 Amps RF (Internal Thermo) 2.95 
3" WESTINGHOUSE 0 -2 Ma DC 3.95 
3" WESTERN ELECTRIC 0 -80 Ma DC 2.95 
3" DEIUR 8 -100 Ma DC 2.95 
3" GE -0 -200 Ma DC 3.95 
3" WESTON 0 -50 Amps AC 4.95 
3" TRIPLETT 0 -75 Amps AC 2.95 
3" WESTINGHOUSE 0 -20 Ma DC 3.95 

PEAK ELECTRONICS CO. 
188 WASHINGTON STREET DEPT. MR 

NEW YORK 7, N. Y. 
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Mac's Service Shop 
(Continued from page 48) 

tories. When times get tough -and I 
speak from experience during the last 
depression- customers are all the 
more likely to patronize a shop that 
can turn sets out cheaper because it 
turns them out faster. Trying to get 
more money out of fewer sets is the 
same type of foolish action that the 
man took when he killed the goose 
that laid the golden eggs; and, in 
time, it will end just as disastrously." 

"Is that just an opinion, or can you 
cite an example." 

"There is plenty of proof all around 
us. During the war, when there was 
a lot more service work than normal, 
several fellows around here -some 
new to the game and a few, I am sorry 
to say, old- timers -fell for the temp- 
tation of easy money. People were 
willing to pay almost any price to keep 
their irreplaceable sets going, and 
these fellows took advantage of these 
conditions. They charged all that the 
traffic would bear, and they were 
slovenly and lazy in their work. In- 
stead of doing all the good work they 
could, they did about half of that and 
made up the difference in overcharges. 

"Now things are rapidly changing. 
New sets are plentiful; competition is 
more keen; people are watching their 
nickels and dimes more carefully. As 
a result, we see the boys who belonged 
to the `pour it on' school are beginning 
to fold up and go out of business. The 
customers who had to put up with 
their poor service during the war are 
now in a position to be more choosey. 
By the same token, the shops that 
played square with the customers 
when they could have taken advantage 
of them are still covered up with 
work." 

"Okay! So you and Ben have me 
convinced that the way to be a success 
in the service business is not to see 
how much money you can squeeze out 
of each set, but to see how many sets 
you can squeeze into a day's work. 
And now let's change the subject. 

"The owner of this set complained 
that it was noisy when tuned, and it 
was. Blowing out the condenser plates 
with the air -jet took care of that, but 
I noticed on the job record card that 
we had the same set on the same com- 
plaint last March. It doesn't seem to 
me that it should get dusty that soon. 
The condenser plates are well spaced, 
and they don't look very dirty. It 
just seems that the dust that is in 
there is of a kind that does an excep- 
tionally good job of shorting out." 

Mac rubbed a finger across the chas- 
sis and then rubbed the dust picked up 
between his finger and thumb while 
he looked at it closely. Next he 
glanced at the job card, picked up the 
telephone, and dialed a number. 

"Mrs. Brewer," he said when the 
party answered, "this is Mac's Radio 
Service Shop. I am wondering if your 
little radio that we have in the shop 

METERS! METERS! 
3" Round Panel Instruments 

D'Arsonval movement, made by leading mfr. Here is 
your chance to obtain a set of matched meters at a 
really substantial saving. 
0 -25 DC Mil $3.95 
0 -50 DC Mil 3.95 
0 -100 DC Mil 3.95 
0 -250 DC Mil 3.95 
0 -500 DC Mil 3.95 
0 -1000 DC Mil 3.95 
ALI, OF THE ABOVE TYPES. SAME SIZE, SAME STYLE! 

ALUMINUM BEAM TUBING 
The following sizes are ST -61 hardness and have 
.058" wall thickness which allows for perfect tele- 
scoping of each succeeding size. We have selected 
It especially for use in the construction of all types of 
beam antennas. 

1/1" OD x 12' 1g..$1.36 1/2" OD x 6' 1g...$0.78 
ng" OD x 12' lg.. 1.73 5q" OD x 6' lg... 96 
%" OD x 12' lg.. 1.99 " OD x 6' lg... 1.10 
c /s" OD x 12, lg.. 2.35 Vs" OD x 8, 1g... 1.32 
1" OD x 12' lg.. 2.65 1" OD x 6' lg... 1.48 

BEAM CONTROL CABLE 
io 1215 stranded, color coded conductors. Extremely 
heavy and durable outer rubber covering. Overall 
diameter 7 /e ". A really superb control cable for 
beans use or any other application where 

15 a heavy duty multiple conductor cable may J 
be used. Per Foot 

25% deposit on COD's. 
All shipment FOB Portland, Ore. 

UNITED RADIO SUPPLY INC. 
22 N.W. 9th PORTLAND 9, OREGON BIIi 
SPOT SPE TALS, 
MODULATION TRANS. THERMADOR or SOLA 
Sig. Corp. 229634.29. Pri. loop. 6600 Ohm C.T. 
500 MA See., 4600 Ohm 400 MA. Sec. 2300 Oluu 
800 MA. New! $ 1 8.95 
BC-1068-A. New! 535.00 
JOHNSON VARIABLES 350D70. Single Section 
151 31MF .175 Air Gap 7000 V $5.50 
PE -103 -A DYNAMOTOR, w. ALL Cajoles. 

$ 1 7.95 
5 V. 190 AMP. TRANS., Tapped, Fri. 105 -125 V. 

S 1 5.95 
RL -42 -A ANT. REEL w. Bobbin. New!...53.75 
THOR. CHOKE PUV TYPE 10H. 450 MA. 70 

Ohm. 10 KV., Ins $ 1 2.75 

Prices FOB Phila. -Check or M.O., no COD's 

® THE ELECTRIC SPOT 
132 S. 11th St. Phila. 7, Pa. DDDD' 
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 

1425 EUTAW PLACE, GALT. 17, MD. 

ANOTHER OUTSTANDING JOBBER 

M. & H. RADIO CO. 
512 MARKET STREET 

Philadelphia 6, Pa. 

HAS THE 
SENSATIONAL NEW 

E /CO 320 -K Signal 
Generator Kit 

IN STOCK! 
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could possibly be used in your home 
in a spot that is near a steam radia- 
tor. On a shelf in the bathroom di- 
rectly over a radiator, you say? And 
is the radiator painted with metallic 
paint ? It is ? Well, Mrs. Brewer, I 
suggest that you try to find some other 
position for the set. Not only is it bad 
to have your set in a spot where it is 
likely to become so warm, but in this 
case tiny particles of the metallic 
paint are being carried upward from 
your radiator by convection currents 
and are lodging between the plates of 
your tuning condensers, causing them 
to short out. That is what made the 
noise when you turned the dial. If 
you leave your radio there, it will have 
to come into the shop every few 
months to be cleaned. That will be 
fine, Mrs. Brewer; you are quite wel- 
come." 

"Oh me!" Barney groaned as Mac 
hung up the receiver. "Not only do I 
have to be honest like Ben Franklin 
and tell my customers how to keep 
their sets out of my shop; but I have 
to make like Sherlock Holmes and be 
able to feel the dust on a set and tell 
where it sits in the owner's home! 
Why didn't I take up something easy, 
like ditch-digging ?" 

30 

A MAGIC SLATE 
FOIE RADIO 

EDWIN W. HILL, Chief Engineer, WDHL 

D1> YOli use up a lot of scratch 
paper in drawing and redrawing 

schematic diagrams when designing 
some new piece of radio apparatus? 
A handy aid to radio doodling is a 
,Magic Slate" type of drawing board, 

of the type sold to children under that 
lrada name ill dime and stationcry 
stores. 

This consists of a sheet of celluloid or 
other clear plastic, laid over a special 
surface. When the celluloid is written 
on with a stylus, the writing appears 
on the surface under the celluloid. 
When the celluloid is lifted off the 
surface momentarily, the writing dis- 
appears, and the "Magic Slate" is ready 
instantly for re -use. Thus, a new radio 
circuit design can be whipped into final 
shape without consuming reams of 
paper. This gadget is also one of the 
best things to use for a copy pad in the 
amateur radio station. 

-El- 

For 

0 

1 
4 

"How do you like the cute shades I made 
for your funny lamps?" 

Del Ober. 1919 

For Clearer Television! 
alliance 

CTENNA ROTOR 
TV -FM ANTENNA ROTATOR 

Sharper Pictures 
Wider Range 

Peak Reception! 
This antenna rotator turns your TV antenna instantly as needed 
-"aims" it at the station -keeps image clear- overcomes 
interference and distortion! In multi- station and fringe areas 
Tenna -Rotor brings in that station you couldn't get before - 
increases selectivity, directivity and range! 

Weather -proof enclosed electric rotor unit, (size 7" x 8 ") fits 
antenna mast -is quick and easy to install -self -lubricated for 
long life! Smart, plastic remote -control case plugs into 110 -volt 
house circuit. Price $39.95. (Slightly higher west of Rockies.) 
Complete assembly, rotor and control case, weighs 12 lbs. End 
your "fixed position" antenna worries - ask your dealer or 
service shop! 

Ask for Alliance 4- Conductor Cable mode especially for Ten/la-Rotor! 

ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
Export Department; 401 Broadway, New York, N. Y., U. S. A. 

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- sensitive 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 
you! 

. high fidelity audio completes the picture 

AUT -O -LOK TUNER 
RC -8 FM -AM tuner fea- 
tures automatic fre- 
quency control- revolu- 
tionary FM development 
that entirely eliminates 
drift, simplifies tuning. 

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. 

V 
THE RADIO JSm 

P 
INCORPORATED 

ra 
DEPT. C, 1617 S. MICHIGAN AVE., CHICAGO 16, ILL. 
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TV TUNER ... $4.95 

here is a precis ion front -end made by well -known 
mfr. Covers all 13 TV channels with 8 permea- 
bility -tuned coils; coarse & fine tuning; IF freq. 
21.25 Mc; uses SAGS RF, 6AG5 mixer & 6C4 
oscillators; completely wired but not tested; with 
diagram, less tubes & IF coil. Some RF coils may 
need minor repairs, but satisfaction guaran- 
teed. An outstanding value- compares with any 
$20 tuner. Hurry for this bargain. 3%x2 %x7; 
shipping wt. 4 lbs. 
ONLY $4.95 
In lots of 10, $4.25; In lots of 100 3.50 
Same as above but with perfect coils 7.95 
A few damaged but good for parts 1.95 
WIRE RECORDER MECHANISM, St. 
George, with recording & playback head & 78 
RPM turntable; same as used in most wire re- 
corders; records up to 1 hr. radio program, voice 
or direct from own phono turntable; has place to 
mount standard phono pickup. Furnished with 
ose. coil & diag. to wire 2 -tube ose. to adapt unit 
to any radio or amplifier. 9x13x3lA, 15 lb. 
List $75 $22.95 

VIBRATOR POWER 
SUPPLY PE -120 for 
BC -659 & BC -620; op- 
erates from 6, 12 or 24 
volts, depending on vi- 
brator; with 12 or 24 v. 
vibrator, battery cable 
& plug. 
SHOP *ORN.... $9.95 
Used, good 7.95" 
Used, fair 4.95 

20 to 28 MC FM RECEIVER BC -603 for 11 
meters; can be tuned to 10 meters or con- 
verted to receive up to 45 Mc; superhet, BFO 
squelch; 10 push buttons & 
manual tuning; makes 10- 
meter converter or IF strip 
for 88 -108 Mc wideband FM; 
with all tubes, speaker, case, 
diagram. 
UNUSED $19.95 
USED, Excellent 17.95 
Used, Good 14.95 
CONVERSION INSTRUC- 
TIONS FREE WITH IN- 
STRUMENT. If purchased 
separately $1.00 
DYNAMOTOR DM -34, 12 
volt input, when purchased 
with receiver $3.00 

20 to 28 MC FM 
TRANSMITTER 
BC -604 for 11 & 
15 meters; can be 
operated on 10 
meters by use of 
proper crystal; 10 
channel; with all 
tubes, meter, dia- 
gram, case and 
covers; less xtals 
and drawer. 

USED, Excellent, w /dyn $19.95 
USED, Good, w /dyn 15.95 
USED, Good, w/o dyn 12.95 
BC -684 TRANSMITTER 27 to 38.9 MC; 30 watt 
10 channel (as above); with covers, tubes, meter. 
diagram; less crystals and drawer. 
U -1 with dynamotor $34.95 Without dyn... $32.95 
U -2 with dynamotor 29.95 Without dyn... 27.95 
PLUG, Cannon female fits into any of above FM 
sets. Does away with Mounting FT -237 $2.45 
HANDSETS: TS -10 sound -powered; no batteries 
required. Just connect 2 or more & start talking. 
USED, good 816.95 /pair; each $8.95 

FREE SCREWDRIVER 
WITH ORDER OF 510.00 OR MORE 
U -1: used, excellent; U -2: used, good 
Postage extra. Minimum order 52.03 

TERMS: Net Cash, 25% deposit on C.tr.D.'s 

ELECTRONIC SUPPLIES 
219 -R East 1st St. Tulsa 3, Oklahoma 
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1 0-Meter Beam Antenna 
(Continued from page 71) 

ing with its yield point of 60,000 to 
70,000 p.s.i. has an appreciable factor 
of safety in this application. 

For 50 m.p.h. wind and " radial ice. 
P = .0025 (50)2 = 6.25 pounds -per- 

square foot. 
The projected area of one element 

with ice is 1.5/12 X 8 = 1 square foot. 
Total load on member is 1 X 6.25 

pounds. 
6.25 X 8 X 12 

M = 
2 

= 300 in. pounds 

300 X .25 
Stress = MC /I = .00108 = 69,000 

pounds per square inch. 
The above condition produces stress 

which can be met by 24ST aluminum 
tubing; however, a very narrow mar- 
gin of safety is all that can be ex- 
pected. Whipping of the elements in 
a high wind should force much of the 
ice to crack and fall off; however, even 
with ice the array will withstand winds 
up to the 50 m.p.h. mark. 

Due to variations in wind and icing 
conditions in different localities, it is 
advisable to consult your local weather 
bureau for the statistics of the severe 
conditions of wind and ice to be ex- 
pected. 

Conclusions 
This first attempt at the lightweight 

array has been so encouraging that it 
is felt further experiments will prove 
beneficial. We are looking forward to 
stacking two such units one above the 
other and feeding the two in- phase. 
This may be accomplished quite easily 
due to the construction of the angle 
mounting bracket which allows the 
mast to slip through. In order to real- 
ize an appreciable amount of gain, it 
will be necessary to stack the two 
beams about 10 to 12 feet apart with 
16 feet preferable, if possible. At any 
rate, the stacked beams will produce 
a definite lowering of the angle of ra- 
diation at any stacking with the half - 
wave case contributing about 4 db. to 
the forward gain. 

Another interesting project will be 
to try to extend this particular type 
of construction to the three -element 
beam. No difficulties are contemplated 
in the elements themselves; however, 
the added length of boom required will 
no doubt require some redesigning, 
perhaps to larger size square tubing. 
It is felt that a three -element array 
may be constructed to stand the same 
wind and ice loads as this one de- 
scribed and still weigh under six 
pounds. 

The views shown in the photographs 
give a good idea of the neat, graceful 
appearance of the unit and just how 
inconspicuous it appears when set up. 
Mounting of the two -meter beam or 
even the television array above the 
ten -meter unit is practical, and even 
desirable in most cases. 

PROP PITCH MOTORS 

$14.95 
For Your beam antenna, 9001 to 1 ratio, 3/4 rpm, 
24 vac, 4 amp, reversible, with 1/4 hpm. Com- 
pletely converted. Shipping wgt. approx. 35 lbs. 

CURRENT TRANSFORMERS 
10 to 1 ratio SOc ea. 

OUTPUT TRANSFORMERS 
Single 6V6 output transformers, heavy duty, glass 
insulated. Wgt. 13/4 lbs 2 /51.00 

CABLE 
No. 8 ga. high voltage ignition cable.100 ft. $3.00 
No. 16 ga. 6 different colors 100 ft. 1.50 

SOCKETS 
Miniature tube sockets 20/51.00 
Drawing compass (surplus) 50e ea. 

TOBE LINE FILTERS 
30 amp, 250 vac /de, 0.15 to 1000 
m r's. Cont. duty $2.50 
or 2 for 4.00 

ASSORTED RESISTORS AND 
CONDENSERS 

150 assorted resistors, all color 
coded . $1.00 
25 assorted condensers 400/ 
600 volts 1.00 
.0001, .00025, .0005, .002, 600 
volts, ceramicon condensers 20/$1.00 

24 V. MOTORS 
Rooster fuel pump motors, laminated field, 10.000 
rpm series motor $3.00 
24 vdc series motor reversible, good for inter- 
mediate duty on 110 ac....85e ea. or 2/51.50 

WESTERN SALES 
Ph. Ma. 1052, 1218 Prospect Ave., Cleveland. Ohio 
Minimum Order $2.00. Ohio Buyers add 3% Sales Tax 

lAQ /Q Surplus Buys 
COMMAND RECEIVER 

Used, Good 
BC 453 -1.:1 -550 KC_ S 1 2.95 
BC 454 -3 -6 MC 5.85 
BC 455 -6 -9.1 MC 6.95 
6u' C O N T R O L 

CABLE for a b o v e 
command sets I .00 

R- 5 /ARN -7 C O 3I - 
PASS RECEIVER. 1 4.95 

BC -4R3G COMPASS 
RECEIVER I4.95 

BC 883 RECEIVER, Used Good g7a,nS 
BC 684 TRANSMI'CTER, Used Good 1 5.95 
11- 1 /ARli -1 RECEIVER, Used Good 9.95 

'ounting Ft. 237 -D for 603, 604, 683, 684 7.95 
DM -35 12V DYNAMOTORS 9.95 
l'ole Climbers S FETY BELT, with Body 

BELT (New Web Type) Set 3.95 
SEND 10c for complete SURPLUS CATALOG 

Enclose Money with Order All Equipment F.O.B. 

C & H SALES CO. 
1850 -RIO East Colorado St., Pasadena 8, Calif. 

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 

ANOTHER OUTSTANDING JOBBER 
LOUIS M. HERMAN CO., Inc. 

885 Boylston Sf. 
Boston, Mass. 

HAS THE 
SENSATIONAL NEW 

400 -K 
5" Scope Kit 

IN STOCK! 
E/CO 
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Spot Radio News 
(Continued from page 18) 

audience. Describing these programs, 
Poppele said: "Motion picture films on 
combating plant disease, controlling 
pests, treatment of crops, suggestions 
on planting, etc., which have been 
made but have never quite reached 
the fullest potential audience, would 
provide excellent material for the ru- 
ral audience. . . . Truck farmers who 
are learning more and more about the 
value of packaging their crops for 
maximum profits can be taught inter- 
esting packaging methods by video. ... It is not inconceivable that the 
day will come when the great mail - 
order houses will supplement their 
catalogues with daily or weekly tele- 
vision programs demonstrating prod- 
ucts shown on their pages. . . . All 
in all, television can bring to the rural 
resident a new insight on living. . . . 

Radio was able to bring to the coun- 
try dweller the finest in music, drama, 
and comedy, but, of course, only in the 
aural sense. Television now broadens 
that scope to a degree not dreamed 
of a quarter of a century ago." 

FCC OPERATIONS were subjected 
to quite an acid inquiry during the 
three -day reappointment hearings of 
Commodore E. M. Webster, who was 
up for approval as FCC Commissioner 
for a seven -year term. Chief interro- 
gator, Senator Charles W. Tobey, 
threw a barrage of questions at the 
Commissioner covering clear chan- 
nels, motion -picture ownership of 
stations, abilities of the technical 
members of the FCC staff, research 
facilities of the government agency, 
public hearings on ownership cases, 
and of course, that popular topic, 
color TV. 

The color TV query, in which an 
activity of CBS and RCA on patent 
exchanges and color -work shelving 
was suggested by the Senator, brought 
a prompt denial of such action from 
CBS President Frank Stanton. In a 
letter to Senator Johnson, Stanton 
said: "Not only is CBS doing nothing 
to hinder the development of color 
television, but CBS has done more 
than any other factor in the industry 
to foster its development. . Any - 
one familiar with the industry need 
only review in his mind the vigorously 
competitive situation between CBS 
and RCA in the broadcasting and re- 
cording fields over the last few years 
to realize how inherently unlikely 
dickering would be. . . . Despite the 
fact that Columbia's petition to the 
FCC for commercial authorization for 
color television was denied in 1947, 
we have continued experimental work 
in our laboratories without interrup- 
tion and have made a number of sig- 
nificant advances and improvements 
in the art. These have been reported 
and demonstrated from time to time 
to members of the FCC and to or- 
ganizations in the television industry." 
October, 1949 

TRADE -INS ARE MY BUSINESS! 
Tell Me What HALLICRAFTERS You'd Like 

We Can Make a Deal! 

Greatest continuous frequency coverage of 
any communications receiver from 540 Kc to 

110 Mc. One superb unit with 6 bands; AM, 

FM, CW. Finest performance obtainable. 

HALLICRAFTERS SX -42 -ONLY $275.00 

HOW ABOUT THIS NEW S -72 
HALLICRAFTERS ALL -WAVE PORTABLE? 

Super powered. Maximum efficiency on AC, DC or 

battery. Covers standard broadcast band and 3 short- 

wave bands -540 Kc. to 30.5 Mc. 8 tubes plus rectifier. 
Handsome brown leatherette cabinet with brass plated 
hardware. Less batteries. Only $79.95 

POPULAR HALLICRAFTERS MODEL S -40 -A 
Medium prices. 540-Kc. to 43 Mc. Temperature com- 

pensated. One RF, 2 IF. 3 -watt output. 4 bands. 

181/2x9x9 inches deep. 115 volts AC. 8 tubes plus 

rectifier. Internal speaker. 

I have a complete stock of Hallicrafters 
receivers and transmitters. Write for 
catalog, prices, time sale information. ` QQ ARA 

HENRY RADIO STOKES 
11240 

ANGELES Butler 2,Missoyri LOS ANGELES ZS 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

GGf!'.Pllí1 

pvireii a 

«Standard 

Bed ALL Pielle4 

TWIN -TRAX 

SERVICE MEN 

REPAIRMEN! 

"The Tope Recorder 
the Engineers are Buying "" 

When it comes to high fidelity sound 
equipment, it's the specifications that count 
with engineers. And that's why they're buy- 
ing Twin -Trax - the popular -priced tape 
recorder with professional specifications. 
Extended frequency response, wide dynamic 
range, low hum level, easy operation, trouble - 
free performance! And two tracks means 
twice the playing time on standard tape 
reels, with tape costs cut in half -a saving 
you don't have to be an engineer to 
appreciate. 

Write today for technical literature and 
professional factory discounts. 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadway New York 13, N. Y. 

Just mail your name and 
address today for FREE 

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

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

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

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

BENCH TRANSFORMER 

REGULATE YOUR LINE VOLTAGE 

TO FIT YOUR REQUIREMENTS 

N -303 VARI -VOLT JUNIOR 
$15.00 DEALER NET 

A voltage regulating isolation trans- 
former to make your bench test volt- 
age exactly what you want...on 117V 
line, variable from 95 to 145 volts... 
if line drops to 90, variable from 75 
to 115V....output adjustable in 11/2 
volt steps...metered output voltage 
...capacity up to 250 Watts inter 
mittant, 50 -60 cycles...for radio and 
television receiver testing at under or 
over voltage...to isolate "hash" and 
live ground from AC -DC equipment 
...controled voltage for meter calibra- 
tion...speed up or retard heating of 
light soldering iron...and for many 
other similar uses. 

See your local Halldorson distrib- 
utor for complete line of replacement 
transformers...exact duplicates televi- 
sion and auto Vibrator transformer 
replacements, or write direct to us for 
complete information. THE HALL - 
DORSON COMPANY, 4500 Ravens- 
wood Avenue, Chicago 40, Ill. 

AUDIO ENGINEERING SCHOOL 
A practical AUDIO engineering course in Sound 
fundamentals; DISC, FILM, and MAGNETIC re- 
cording; Monitoring and Mixing ; Al" 1)10 Frequency 
measurements. Studios assimilating broadcast, Mo- 
tion Picture, Television and Commercial Recording. 

Correspondence courses available 
Approved for Veterans 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -N North Kenmore, Hollywood 27, Calif. 

ederated urchaser INCORPORATED 
80 PARK PLACE 

New York 7, N. Y. 

HAS THE 
SENSATIONAL NEW 

320 -K Signal 
Generator Kit 

IN STOCK! 

1 72 

The Commodore's answers to the 
Senator's quiz apparently were satis- 
factory since he was confirmed by a 
vote of 11 to 0 by the Senate group 
And thus the Commissioner will con- 
tinue to serve in office until 1956. 

A NEW METHOD OF AMPLIFY- 
ING signals at 200 to 300 megacycles 
in a vacuum tube was demonstrated 
recently by a member of the Bell 
Labs, A. V. Hollenberg. Describing 
his development in the Bell Labs 
Record, Hollenberg states that two 
streams of electrons traveling at dif- 
ferent speeds but in the same direc- 
tion and in the same space, or very 
close together, have been found to am- 
plify high- frequency signals. The sig- 
nal to be amplified can be impressed 
on the electron streams near the be- 
ginning of their travel and extracted 
near the end. Hollenberg reports that 
in the space between, the signal on 
the two electron streams grows be- 
cause of the interaction between 
them, without the help of any neigh- 
boring or surrounding structure, thus 
affording a high gain over a broad 
band of frequencies. 

The double- stream type of amplifier 
is said to differ from any other type 
of amplifying tube because of the ab- 
sence of a metal structure. In other 
known amplifiers, one or more of the 
problems of small size of elements, 
small clearance between elements and 
electron streams, and bombardment 
of metal elements by electron streams 
inevitably raise difficulties, if the fre- 
quency is raised too much. 

The tube is many wavelengths long 
in terms of the wave that travels on 
the electron streams, and each elec- 
tron participates in the amplifying 
process during a large number of cy- 
cles of the signal, according to Hol- 
lenberg. The wavelength in the elec- 
tron streams is much smaller than the 
free space wavelength since the elec- 
trons are traveling at much less than 
the speed of light. The gain, says 
Hollenberg, is in direct proportion to 
the number of wavelengths in the 
amplifying region. And the gain of 
the tube appears when both streams 
are on and a double- stream interac- 
tion occurs. 

TRANSIT FM may soon become a 
feature of the majority of the buses in 
Chicago. A series of tests by the 
Chicago Transit Authority and the 
Chicago Motor Coach Company has 
proved that the system offers unusual 
possibilities as an entertainment me- 
dium and as a means of advertising 
income. 

It had been expected that the sys- 
tem would be in operation during the 
summer, but the problem of feeding 
programs to the large number of 
buses operating in this city became 
quite a difficult one to solve. Engi- 
neers also found that two or more 
stations might be required to provide 
constant city -wide coverage. The use 
of two or perhaps three stations with 
a greater variety of programs also 

DON'T MISS 
THIS BUY! 

G. E. TRANSFORMERS 
110 V. 60 Cy. AC 

850V CT, 6.3 V @ 5A, 6.3 V @ 3A, 5 V @ 3A. 
Conservatively rated @ 148 Mil. tested @ 250 
mil and will handle more. 
A steal at 52.95 

G. E. 12 HENRY CHOKE 
Made as romoanion to above, only $1.95 

SIGNAL GENERATOR 
I- 198 -A. Free u en cy 
range 7 to 15 Mc. Mul- 
tiplies into 20 a n d 10 
meter bands. Modulated 

- and Attenuated 115v. 
power su- 

1 verted to othepply. r 
Easi!rya 

ngescon . 

Can be used as frequency 
meter. 

LIKE NEW $9.95 
Many other items. 25% cash with order. Bal. C.O.D. 

EMMONS RADIO SUPPLY 
405 - 10th ST. OAKLAND, CALIF. 

Phone TWinoaks 3 -9103 

TELEVISION NEWS 
MAGAZINE 
LIBRARY 

Another 
Walter Ashe 

Exclusive! 

Qa 
&AZ sd... 

A brand new way to preserve 
every treasured issue of Radio 
and Television News Magazine. 
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 & 
CQ Magazine Libraries. 

Formerly 35c 
Now Only 25¢ each 

Hold 12 issues 
(Plus 6¢ ea. to cover pkg. 
& pstg. anywhere in U.S.) 
ORDER YOURS TODAY! 

Free goo 
HIGH SPEED 

WITHOUT NERVOUS TENSION I REVEALING BOOK shows how "crack" operators I ]op high speed and proficiency. Learn code for 
Amateur or Commercial Radiotelegraph License, or 
improve your sending and receiving with the Candler 
System which develops radiotelegraph experts and 

Ode hampions. 
I CAÑDLER SYSTEM 

-- 1,oF: 
I p1 1--1 F.'I r--1 --y 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog T.S. and Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS / 
229 W. 66th St. (N'r B'way) New York City 

gARGAIN 

NUNTIIY6? 
RADIO SERVICEMEN 
WRITE FOR SENSA- 
TIONAL CATALOG. 

HENSHAW 
RADIO SUPPLY 

3619 TROOST 
KANSAS CITY, MO. 
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for 
gain 

Two ELINCOR 300EAs stacked for 
additional gain - for those impos- 
sible-to- receive signals. Don't take 
chances. ELINCOR has been leading 
in beam design for years. 

"Send for Free Catalog." 

ELECTRONIC INDICATOR CORP. 
53 WYCKOFF STREET BROOKLYN, N. Y. 

CREI Prepares Young Men 
for Professional Careers 

with Industry- Recognized training 
in a minimum of time 

RADIO- ELECTRONICS 

TELEVISION ENGINEERING 
GRADUATES of the Capitol Radio 

Engineering Institute residence school 
are preferred by industry because of their 
training and ability. 'This recognition is the 
reason that CREI men quickly find good 
jobs in radio -electronics -television engineer- 
ing and technical fields. 

With 22 years of practical teaching 
experience in these highly technical fields, 
CREI offers an outstanding faculty, modern 
and complete laboratories, shops and 
equipment. 

New students are accepted twice monthly 
and each may advance as rapidly as he is 
capable. The basic course with one special- 
ized course requires an average of 20 months 
to complete, depending on the ability of 
the individual student. 

CREI is recognized as one of the country's 
leading technical institutes. Its work is of 
college level. It prepares the young man for 
a good job in industry in a minimum of time. 

C ________ - - - - -- MAIL COUPON FOR FREE CATALOG ' ' Capitol Radio Engineering Institute, Dept. 1310 -A 
16th and Park Rd.. N. W., Washington 10. D. C. 

I Please send me your residence school catalog and 
details. (Il interested in Hoe Study check below. I ni 

As 

APITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded in 1927 

Approved for 
Veterans' 
Training 

' Naine Age 

Street 

City Zone State 
p I am entitled to train- f=1 Send information on 

L. i =g under G.I. Bill. Home Study Courses. I ....... a 
Oct 1949 

offered an extremely interesting fea- 
ture to consider. 

Experts believe that the conditions 
are not too knotty, and it should be 
possible to provide a satisfactory serv- 
ice soon. 

A NOVEL TV PATTERN has been 
adopted by the BBC. The center is 
occupied by a clock, and on either 
side are vertical bars indicating tones 
of white, light grey, dark grey, and 
black. 

In place of a single tone, formerly 
radiated, traditional national airs are 
being transmitted with the pattern. 
These patterns are being placed on 
the air five minutes before program 
time. 

IN DEEP APPRECIATION of the 
outstanding services of the late Harry 
Diamond as a Bureau of Standards 
scientist, dedication ceremonies were 
held recently at a laboratory named 
in his honor, the Harry Diamond Ord- 
nance Laboratory. 

Speakers at the dedication included 
the Honorable Charles Sawyer, Sec- 
retary of Commerce; Major General 
E. S. Hughes, Chief of Ordnance, De- 
partment of the Army; Rear Admiral 
A. G. Noble, Chief of the Bureau of 
Ordnance, Department 'of the Navy; 
and Major General R. C. Coupland, 
Director of Armament, U. S. Air 
Force. 

Commenting on the dedication, Ma- 
jor General Hughes said: "It is a fit- 
ting tribute to. the man who exem- 
plified this collaborative relationship 
to the highest degree that the labora- 
tory is dedicated to his name. The 
basis of this cooperation was estab- 
lished during the past year, largely 
through the foresight of Harry Dia- 
mond and his friends in the Army 
Ordnance Department." 

Wires from his countless friends in 
industry and government poured into 
the Bureau, echoing the tribute of 
General Hughes to a brilliant engi- 
neer L.W. 

Cages 

35, 

49, 

57 

98 

100 

102 

120, 

Pig OTO Ch EDITS 
Credit 

58. 120, 127. 123 RCA 

50, 51 Technical Crafts Corp. 

The Workshop Associates, Inc. 

Hastings Instrument Co., Inc. 

Art Haug 

Acme 

124 U S. Army 

DON'T MISS 

Radio & Television News 
Next Month's 

"Special Sound and Audio Issue." 

FREE 1949 -5C 

CATALOG 

Wards Electronic Equipment Catalog 
contains nationally known test instru- 
ments for the radio serviceman. Has 
everything from pocket -size meters to 

large oscilloscopes, including new mod- 

els for servicing FM, AM and television. 
Also features high quality Sound Sys- 

tems, television sets and accessories, 
amateur gear, and high fidelity radio 
components for home installations. 

ALL MERCHANDISE AVAILABLE ON 

WARDS MONTHLY PAYMENT PLAN 

Pay Only 10% Down 

Mail coupon for your free Catalog 

MONTGOMERY WARD, Dept. RN 10, Chicago, I11. 

Please send my free copy of Wards new 1949 -50 
Electronic Equipment Catalog. 

Name , i T S/1/T14 
Street 

(Please PRINT Name and Address Plainly) 

/404#2. 1 
Address 

Or Route i /./` 

`Box 

Pos vERkR ta ^ 
173 
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Highest Music Quality 

Clean 
Output to 
15,000 Cycles! 
Wide Distribution Pattern! 

MODEL 
CHU -2 
$37.50 
List Price 

Add the Racon tweeter to your radio or 
phono amplifier to s-t-r-e-t-c-h the range 
of your 12 -15" cone speaker to the upper 
limits of today's wide range music. For 
the first time, enjoy the rich brilliance 
and life - like realism of concert hall 
music! 

Smooth, clean response to 12,000 cycles, 
with usable output to 15,000 cycles. High 
frequency horn logarithmically expanded 
as two horns for wide, uniform distribu- 
tion pattern. Satisfactory match assured 
with amplifier output impedances from 
4 -15 ohms. When used with crossover 
network, will handle amplifiers rated to 
25 -30 - watts. 
Cast aluminum throughout. Easy flush 
mounting. Cutout template provided 
with free wiring diagram and instruc- 
tions to build your own 1,000 -cycle cross- 
over network. 

Listen to the Racon tweeter at your 
nearest distributor, or write for free 
Catalog N. 

Raton LC Crossover Network, Model CON -20 List Price $22.50 

All Recen products are guaranteed for 18 months. 

ACOUSTICAL EXCELLENCE 

52 East 19th Street, New York 3, N. Y. 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course in fundamentals of 
industrial electrical engineering, including radio, elec- 
tronics. Prepares for technicians, engineering aides. Ap- 
proVed for veteran training. 57th year. Next classes be- 
gin March 6. Write for catalog. 

SS 
ELÉCTRICAL SCHOOL¡, 

7EC RICAL Avenue, 
Washington, 12, D. C. 

ANOTHER OUTSTANDING JOBBER 

E ®LIE ELECTRONICS,mc.. 
154 GREENWICH ST. 

New York 6, N. Y. 

HAS THE 
SENSATIONAL NEW 

400 
-K Scope Kit 

IN STOCK! 

174 

kote 20c ner word. Minimum 10 words 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
l'olice Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N., Valparaiso, Ind. 
PANELS, Dials, made to order. Send rough 
sketch for estimate. Gilpin Instrument Works, Box 
517114, Mt. Clemens, Mich. 

SALE 
PHOTOFLASH Ignition Transformer ; 15KV peak, 
reg., $4.50 ; special $1.95. Modelectric Products, 
Asbury Park, N. J. 
BARGAINS. New and reconditioned Hallicrafters. 
National, Collins. Hammarlund, RME. Meissner. 
other receivers, tuner, television receivers. trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices Terms. Shipped on trial. Liberal 
trade -in allowances. Write Henry Radio. Duller, 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 
BARGAIN Hunting? Radio Servicemen write. 
Sensational catalog. Henshaw Radio Supply, 3619 
Troost, Kansas City 3. Mo. 
RADIO Diagrams under seven tubes 30e, over six 
tubes 60e. Television Diagrams $1.00, with service 
data, $2.00. State manufacturer and model num- 
ber. Kramer's Radio Service, 36 Columbus Ave., 
New York 23, N. Y. 

BATTERY Tester ; 11/2 -3V. Dry -cells and 2V. wet - 
cells. Reg. $14.95 ; closeout $4.95. Money -back 
guarantee. Modelectric Products, Asbury Pk., N. J. 

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. 

COAXIAL Cable. 100 feet $3.00 ; sample 10e. 
Harry H. Van Dick, Box 236, Little Falls, N. J. 

HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose. 
Everett. \\'ash. 
DYNAMOTORS for DY -12 Power Supply for ART - 
13. Brand new, only $12.25. Send 25% deposit, 
balance C.O.D. Box 488, % Radio & Television 
News, 185 N. Wabash Ave., Chicago 1, Ill. 
ALL Steel T.V. towers which can be erected to 
70' or more. Build to climb. Shipped direct from 
the factory at $8.50 F.O.B. per 10' section. Weight 
20 pounds per section. Write for inure details. 
The Youngstown Steel Towers, 1316 Wilson Ave., 
Youngstown 8, Ohio. 
TOGGLE Switches, new H &H arrow 3 amp DPDT, 
ball handle, stem length 1 /2 ", 4 for $1.00, 9 for 
$2.00, 100 for $22.00, 1000 for $210.00. All switches 
postpaid in U.S. Kissel Electric Products, 431 -N 
Sherman, Galion, Ohio. 

CODE Tapes. Radiotelegraph Practice Tapes for 
school and individual use. Wide selection for Be- 
ginners, Advanced and FCC code preparation. Fits 
most phototube keyers. $2.50 each, postpaid. For 
Tape list, write, Ultradyne Electronics, Oswego, 
Oregon. 
NEW Hallicrafters SX -42 Receiver ; R -42 Speaker ; 

B -42 Elevating Base, complete $225. Shipped in 
original cartons. Dale Fawley, 513 Porter St., 
Warsaw, Ind. 
"PUSHON screw -holding Screw -drivers." 8 in. 
shaft 1/2 in. blade. Ideal for builders, hams, 
servicemen, $1.50 postpaid. Richards Radio, 1815 
Union, San Francisco, Calif. 
G.E. SATURABLE Reactors for efficient variable 
power control, brand new, 6KVA, 460VAC, Single 
phase, or 3KVA, 265VAC, Three phase. Wt. 200 
1hs., $35.00 each. 10 KVA 120 cycle 220 volt gen- 
erator with electric motor, $85. GL8020 tubes, 
$1.25. Prices FOB. DuPont Smith, 106 Verbena, 
Oats Ridge, Tenn. 
RECORD Changer Parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
106 N. 6th St., Philadelphia 6, Pa. 
TELEVISION Projection supplies. Bausch & Lomb 
ft.9 lens, $69. 30KV power supplies, $40. Sync. 
and deflection chassis complete, $30. All used, 
excellent condition. M. Barlone, 880 59th St., 
Brooklyn 20, N. Y. 

NC -173 RECEIVER used less than 5 hrs. No rea- 
sonable offer refused. Graydon Ringrose, 554 Broad 
St., Nescopeck, Pa. 
ALUMINUM tubing, etc. Complete Beams for 
Amateurs, TV, FM. Lists free. Willard Radcliff, 
Fostoria, Ohio. 

WANTED 

MAGAZINES. Modern Electrics and Popular Elec- 
tricity 1909. J. Landa, 157 Leverett, Boston 14, 
Mass. 

WANTED To Rent : Sleeping Room in home of a 
Ham or someone interested in becoming a Ham. 
Anywhere in Chicago or suburbs. Please write 
P.O. Box 41, Cicero, Ill. 

SITUATIONS WANTED 

MAN with first class phone license wants work 
in Broadcast Station. Ted Bakula, North Buena 
Vista, Ia. 

HELP WANTED 

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 & 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 and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St., N.W. Washington 5, D.C. 

HERMAN Lewis Gordon, Registered Patent Attor- 
ney. Patent Investigations and Opinions. Warner 
Building, Washington, D. C. 

CORRESPONDENCE COURSE 

AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exam- 
inations. Horne study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y 

USED Correspondence courses and books bought, 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah, Alabama. 

MISCELLANEOUS 

BUSINESSMEN : Be sure of collecting your charge 
accounts. Write, Orysen, 1147 Sunkist, Waukesha, 
Wis. 
15 TESTED one tube circuits, 10e. Laboratories, 
578 -H, San Carlos, Calif. 
AM holder of Citizen Radio Station License. want 
to hear front, or contact other Citizen Radio Li- 
cense Holders. Write to : Joseph Zukauskas, 
W3A0002, 2227 Germantown Ave., Philadelphia 33, 
Pa. 
ELECTRIC Testing made easy. All purpose elec- 
tric tester, 50e postpaid. HaHco, 1758 Hillview 
Rd., Cleveland, Ohio. 
RADIOMEN, Servicemen. Big profits being made 
reconing loudspeakers. Particulars on request. Sea 
Coast Sales Co., 2308 Buchanan, San Francisco, 
Calif. 
TECHNICAL Report No. 101. Practical Trans- 
former Design, Construction and Repairing. How 
to do it yourself, $2.00 postpaid. Conrad Roeschke, 
Buckhorn, New Mex. 

EMBOSSED Business Cards 1,000, $3.45 postpaid. 
Spada Enterprises, IOD 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 
27, Mich. 

GEIGER Counter Kits. Complete parts list and 
schematic free. Write today. Woodwid, 5217 -F 
Hollywood Blvd., Hollywood 27, Calif. 

BRITAIN'S best radio monthly, Practical Wireless 
and Practical Television, enthusiastically read 
throughout United States. Latest British -Euro- 
pean radio- television developments ; exclusive arti- 
cles by leading experts ; newest transmitters and 
receivers fully analyzed. Annual subscription (12 
consecutive issues direct to your address from 
London) only $2.00 from George Newnes Ltd., U.S. 
Subscription Office (PW.44), 342 Madison Ave., 
New York 17, N. Y. Two Years $3.75 ; Three 
Years $5.50. 
CUSTOM Building of electronic equipment. See 
past issues of News for examples of superior work- 
manship. Robert Lewis, W8MQU, 3806 LeErda, 
Flint, Mich. 
PHONOGRAPH Records, 15e. Catalogue free. Par- 
amount, VE -313 East Market, Wilkes- Barre, Pa. 
MAKE your own variable voltage transformer 
from low cost practically ready made easily ob- 
tainable surplus. Data, $1.00. PeJay Engineer- 
ing, Box 1172, Oakland 4, Calif. 
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. 

TELEVISION and radio service charts simplifies 
locating troubles. $.50 each. Satisfaction guaran- 
teed. Louis Harper, P.O. Box 8, Castleton Corners, 
Staten Island 14, New York. 
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SNAP! 
YOUR ANTENNA IS 

ASSEMBLED 
THE OAK RIDGE 6 

FM and TV ANTENNAS J 
FEATURING THE AMAZING 

SNAP -LOCK 
"Pat. Pending 

Revolutionary four- second assembly. 
Just snap it out and it's fully assembled. 
Extremely rugged -1/2 inch aluminum 
elements. 
Completely pre -assembled - No loose 
hardware. 
We manufacture a full line of quality 
FM and TV antennas, including Hi -Lo's, 
Conicals, In- lines, Vee's, Stacked Arrays. 
Ask your local jobber for a demonstra- 
tion. Inquiries invited. 

Scope Amplifier 
(Continued from page 76) 

able iron gore coils with the above 
values of inductance are now readily 
available as surplus parts at very 
small cost. 

The most convenient means of check- 
ing the characteristics of the attenu- 

1 

(A) sis 
(B) 

Fig. 7. (A) Typical square wave, and 
(B) the effect of distortion due to 
the loss of high- frequency components. 

ator and amplifier entails the applica- 
tion of square waves of voltage to the 
input of the circuit and checking the 
resultant output wave on an oscillo- 
scope. The square wave repetition 
frequency should be fairly high, about 
20,000 cycles or more. With the oscillo- 
scope connected to the cathode of V,a, 
the variable condensers of the attenu- 
ator should be adjusted for best square 
wave response. Fig. 7 illustrates the 
square wave input and the result of 
high- frequency attenuation on the 
wave. It will be noted that the corners 
of the wave are rounded off when im- 
proper high frequency response is pres- 
ent. After adjusting the attenuator, 
the scope should be moved to the plate 
of Vlb and L1 adjusted. Then connect 
the 'scope to the grid of V2 (Fig. 2) and 
adjust C.; of the coupling network. 
Peaking coils L2 and L;, may then be 
individually adjusted by checking re- 
sponse at the plates of V2 and V. 

With the constants given in the dia- 
gram there will be sufficient deflection 
to operate a five -inch scope. If more 
gain is desired from the output circuit, 
resistors Rt+ and Rte and coils L2 and L2 
may be increased with a resultant re- 
duction of high- frequency response. 
The amplifier has more than sufficient 
gain when used as the horizontal de- 
flection circuit, but it is recommended 
that an additional stage be included to 
increase the sensitivity when used as 
the vertical deflection amplifier. 

30 

"Bu-Bu Blub-Blub-Bubub-Blub!" 

9lrllubfr- 19-19 

BARGAIN KITS! 
WIRE & CABLE CLAMP KIT. 

50 asstd. 1 /s" to 1"....$0.59 
WAFER SOCKET KIT. 4 to 

8 prong. 12 asstd ...... .25 MICA PADDERS & TRIM- 
MERS. Kit of 15 -td.. .69 

WIRE -WOUND RESISTORS. 
5 to 20 watts. 15 i -std. .89 

G.E. UNIVERSAL MOTOR . 

110V. AC -DC Prnrt. HP. 6000 
RPM. IA" shaft Mtg. 21/ax 
204" high. Shpg. wt. 6 
lbs $3.95 

C.E. Selsyns (2,11(11) . . . Brand 
Neb. Shim. . ,''t. 2 1hv 980 

BRAND NEW 
MICROPHONE SPECIALS!!! 

T- 44A- Twin- magnet. Shpg. wt. 
2 lbs. 69c 
T -30- THROAT MIKE. Shpg. 
wt. 1 lb., :39c; 6 for $1.98 
EXTENSION CORD & SWITCH 
FOR T -30, 39c; 6 for $1.98 
RS -83 CARBON MIKE . 

press -to -talk 98c 

REPAIR YOUR OWN SPEAKERS WITH 
THESE PROFESSIONAL KITS! 

SPEAKER CONE KIT -A LEOTONE SPECIALTY 
SINCE 1927! .A handy assortment of 4" to 12" 
top quality moulded and free -edge (Magnetic 
incl.). Less voice coils. Kit of 12 $2.00 
SPEAKER REPAIR KIT -SAVES TIME -SAVES 
MONEY! Contains: 25 asstd. mtg. rings, 10 
spiders, 25 voice coil forms, 3 yds. felt strip, 20 
chamois leather segments, kit of 16 shims, tube 
speaker cement. With Instructions. Shpg. wt. i lb. $2.49 
SPECIAL BARGAIN OFFER -BOTH "REPAIR AND 
CONE KITS" Q3 95 FOR ONLY ' 

P L -2 5 9 (8 3.1 S P), 
PLUGS. set of 2 on 4 ft. 
RG -8 /U cable. Sling. 
,c t. 1 lb. 39c 

25 W -350 Ohm RHE- 
OSTAT, metal cased, 
brass bar knob. Shpg. 
wt, 4 lbs. A STEAL 
AT 75c 
P -23 HEADSETS . 5 
ft. cord & PL- 55.$1.29 
1% PRECISION RE- 
SISTORS (Weston) 
135K, 150E, 164.5K, 
450K or ß00K. Ea. 15e 

8 for $1.00 
TU -17A TUNING UNIT 
IBC -223) .Rplacc- 
ment or as a "GOLD 
MINE" of fine switches, 
jacks, variometer, etc. 
Black crackle case 11 "x 
91 /-, "x31/1 ". Less Crys- 
tal, Shpg. wt. S lbs. 

$2.95 
DM -36D DYNAMOTOR. 
24V, DC to 220V. () 
80ma, With filter sys- 
tem. Shpg. wt. 6 lb,. 
NOW ONLY 98c 

ALNICO MAGNETS -NEW "EX- 
PERIMENTAL KIT" 10 asstd. 
Bar, "U," Block, Circular. Shpg. 
wt. 2 lbs. $1.98 

1/," PILOT ASSEMBLY . . . 

Faceted Red jewel. Plated brass 
housed. With bulb K shade, 
ea. 23c 5 for $1.00 

DIAL CORD; long -lasting nylon 
15 ft. for 19c 

RADIO - AMPLIFIER 
STEEL CABINETS . . . 
(from RCA coin radios). 
Beautifies any RADIO, 
AMPLIFIER, POWER 
SUPPLY, TEST, INDUS- 
TRIAL or MEDICAL 
EQPT. Slope dial ( 61;., "- 
x15 /8 "). GLISTENING 

CHROME GRILLE & TRIM. Marine grey. 161 /.," c 
91/4 "x591 /ç". Shpg, wt. 12 lbs. BRAND 
NEW $1.98 
RADIO HARDWARE TREASURE. A FULL POUND 
OF Screws, Nuts, Washers, Lugs, etc. in HANDY - 
SELF- SEALING 11INGED LII) metal can. Shpg. wt. 
2 lbs. 49c 

SO MUCH FOR SO LITTLEI 
LEOTONE'S "JUMBO RADIO PARTS KIT" 

19 FULL. POUNDS of new & dismantled radio 
& eleetronin parts for every Radioman . TRANS- 
FORMERS. COILS, WIRE. SPEAKER ACCESSOILII:'s. 
RESISTORS, CONDENSERS, HARDWARE, etc. 5I1 
these sshpg. Wt. 21 lbs.) AND MUCH MORE Flllt 
ONLY $2.95 

FACTORY SPEAKER MIN. ORDER $2.00; 
REPAIRS SINCE 1927! CO/D.'se.Pleaé aald 

sufficient postage - ex- 
cess refunded. 

RADIO CO., 65 -67 DEY ST. 
NEW YORK 7. N. Y. 

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 Amplifiers 
1505 -P Power Supplies 

Any quantity and condition 

Box No. 481 

RADIO & TELEVISION NEWS 
(85 N. Wabash Ave., Chicago I, Illinois 

AUTO SUPPRESSORS 
. universal elbow; for 

plugs or distributogEa. 
St 18 for $1.00 
G.E. TRANSMITTING 
TUBE SOCKETS for 872. 
211, etc. Porcelain hase. 
NOW, ONLY 39c. 

3 for $1.00 
.05-400WV OIL CON- 
DENSERS 10e .. 

12 for $1.00 
TUBE CARTONS 

Minia 
Pert re (1" 

sq. N21 /9 ": 
GT (la /A" printed. Per 100..98e 
Medium (11/2" - 

41/4 "), Per 300.$cí'.49 
Lar ge (2" sq. x 

Per 100 . $1.79 

CHECK FREE SUPPLE- 
MENTS DESIRED: 

Recording Parts 
Alnico Magnets 
Hearing Aid F Minia- 

ture Parts 
Radio Si Electronic Sup- 

plies 
Gears, Shafts, 6 Pulleys 

OAK RIDGE ANTENNAS 
239 East 127th Street, New York 35, N. Y. 
Manufacturing Division of Video Television, Inc. 

WRITE FOR CATALOG N -1 
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VACO* ZB 50 
5 screw drivers in 1 

5 blades ... Ye", 3i6" 
and t /4" regular and 
No. 1 and No. 2 

Phillips ... snap into 
one break and shock 
proof handle. Oil 
tempered chrome 
vanadium steel 
blades. Precision 
built in every 
detail! Price, 
only $2.95. 

NEW 

TOOL RUTS 

for Radio Men 

You'll like these two beautiful new 

kits by Vaco. Finest quality ma- 

terials used throughout 
assure 

long service. Comfortable 
grip 

fire -safe tool 
handles are d the leatherette 
plastic! comfortably into your 

tune hpocket. See your jobber or 

back p 

write direct. 

Wonderfully 
Convent Frilly Guaranteed! 

VACO* ZS 60 

5 nut drivers in 1 

5 hex. wrenches ... 
1/4", Ms ", "Az" 3/6" 

and 7/16" ... fit same 

fire -safe Amberyl* 
handle. All sockets 

of super -hard 
steel for longer 
life. Price, only 

$3.50. 

*Trade Marks Registered 

QUAD'S Monthly Special! 
HS -16A, 600 ohm. Trimm headphones, 
terminated in phone tips. 
BRAND NEW $1.75 

QUAD ELECTRICAL SUPPLY, INC. 
Dept. A, 1650 N. Damen, Chicags 47, III. 

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. 

NATIONAL RADIO 
DISTRIBUTORS 

899 SOUTHERN BLVD. 
Bronx 59. N. Y. 

HAS THE 
SENSATIONAL NEW 

400.K 
5" Scope Kit 

IN STOCK! 
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WANTED 
New or Used Electronic Surplus 

We will buy clean unconverted ra- 
dio receivers, transmitters, test 
equipment and other electronic war 
surplus in ANY quantity from 1 

to 1000. 

Send complete description, condi- 
tion, shipping weight, and best 
price in first letter. All letters will 
be answered. 
ARC 1, ARC 3, ART13, BC221, 
BC312, BC342, BC348, BC610, BC611, 
BC1306, LM10, LM13, LM14, SCR - 
211, SCR284, SCR522, SCR100, FL8, 
HS33, HS30, TS10, TS13, PE103, 
PÚ16, and hundreds of others. 

PHOTOCON SALES 
1062 N. Allen Avenue, Pasadena 7, California 

(October. 144f1 

WES1ERNEL ECTRIC 
BELOW MANUFACTURERS COST ! 

EXCELLENT FOR: 
INDUSTRIAL PURPOSES 
CALL SYSTEMS 
CONCESSIONS 
BALL PARKS 

SCHOOLS and 
P. A. WORK 

25% Deposit 
With Order 
Unless Rated 
BALANCE 

C.O.D. 

BRAND NEW 

DRIVER UNIT with 
REFLEX PROJECTOR 

A Blast- Proof, Blare -Proof Reflex Speak- 
er with a Projector especially designed 
for use with the famous WESTERN 
ELECTRIC DRIVER UNIT. 
Heavy Gauge metal construction through- 
out, including the main trumpet section, 
gives you peak performance without 
blaring or blasting. 

WILL HANDLE UP TO 50 WATTS 
WITH NO DISTORTION 

95 
F.O.B. 

N.Y.C. 

4 FOR $15.00 

ANOTHER WESTERN ELECTRIC 
SPECIAL 

A fortunate purchase of genuine Western 
Electric Voice Coil and Diaphragm As- 
sembly for the above unit at a close -out 
price. , 

BRAND NEW IN $z95 SEALED CARTONS 

NiANUEL KLEIN 
7E6 

A` °WR 
To ä"° óR 

s 
o$ 

J. H. Greenwood 

Station WCAE 
Pittsburgh, Pa. 

:.we consider 
it the 
best!" 

VARIABLE 
RELUCTANCE 

CARTRIDGE 

S EPAGE27 

Only 

GivE 

SELECT 

VISION 
NARROW BAND 
ANTENNAS 

HIGHEST GAIN MINIMUM 
NOISE IN FRINGE AREAS 

BEST GHOST ELIMINATION 
IN HIGH SIGNAL LEVEL 
AREAS 

At lost a series of narrow band an- 
tennas for every VHF channel. There's 
no compromise in narrow band antenna 
design. That's why Select-0- Vision 
Antennas provide high gain, better 
front to back ratio, lowest standing 
wave ratio and maximum discrimina- 
tion against off channel interference. 

In areas with one or two stations, 
Select -O- Vision Antennas cost no more 
than broadband antennas, yet the re- 
sults ore far superior. 

If your distributor cannot sup- 
ply you, write today for the 
Select -O- Vision story. 

COMMUNICATION MEASUREMENTS 

LABORATORY, INC. 
120 GREENWICH ST. NEW YORK 6, N. Y. 
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RA DIOELECTRNIC 
Components by the Thousands! 

?a 

6 OUTSTANDING VALUES 

FROM WELLS' FAMOUS STOCK 

Heavy Duty Blower 
Centrifugal type blower for cooling your 
transmitter or dark room. Adjustable air 
control. Capacity 200 CFM. 115 VAC. Price 

only $12.95. 
Junior Centrifugal Blower with 75 CFM 

capacity- $6.95. 

S Meter 
Add an S meter to your receiver at low cost. 

High grade 5 mil movement. 2 inch barrel. 

Only $1.25. 

Servo Amplifier 
Beautiful 7 tube amplifier complete 
with 6 relays for servo system opera- 
tion. Parts alone worth several times 
our low price. New in original packing 
-only $11.95. 

Fractional H. P. Motor 
Perfectly built, silent running motor origi- 
nally built for ART /13 tuner. 3900 RPM. 

1/20 HP. Instructions for operating on 115 

VAC. Makes a fine sewing machine motor. 
Priced very low at $7.95. 

Circuit Breaker 
25 Ampere circuit breaker protects your 

equipment in case of overload. Ideal 

for replacing household fuse boxes. 

Price only $L95. 

Relay for 
Electronic Beyer 

Sensitive type relay, 3500 ohms, SPDT 

contact for use in electronic keyer de- 

scribed in QST October 1948. Our stock 

No. 110. Price only $1.50 each or $2.75 

per pair. 

WELLS 
TUBE DEPARTMENT 

Brand new, standard make tubes by the thousands are ready for 
immediate delivery at the lowest prices in our history. Check this 
list for exceptional values. 

Type Price 
01A $0.45_ 

1B22 4.35 
1N21 Xtal Diode .65 
11.4218 " " .80 
1N23 " .80 
1N23A" .85 
1N27 '. ' .85 
1R4/1294 .65 
1R5 .95 
155 .95 
1521 1.10 
1T4 .95 
2C26 .35. 
2C26A .45 
2C34 .55 
2J21A 11.45 
2J22 9.85 
2J26 8.45 
2J27 14.45 
2J31 9.95 
2J32 14.85 
2J33 19.95 
2J37 13.85 
2J38 12.95 
2J48 14.95 
2X2/879 .65 
3A4 .35 
3A5 1.05 
3AP1 CRT 3.85 
3822 2.95 
3B24 1.75 
351.1 CRT 3.75 
3CPI -S1 1.95 
3C24/24G .47 
3D6/1299 .65 
3FP7 CRT 2.95 
3HP7 CRT 2.95 
3GPI CRT 

3.75 3Q5 
REL -5 17.95 
5AP1 CRT 3.95 
5BP1 CRT 2.95 
5CP1 CRT 3.85 
5GP1 CRT 6.55 
5J23 14.25 
5J29 14.25 
5Y3G .40 
6A6 .90 
6ÁB7 .95 
6AC7 .90 
6AK6 .80 
687 .95 
6BE6 .65 
6C4 .45 
6C6 .75 
6C21 19.75 
6D6 .60 
6E5 .70 
6H6 .50 
6J5 /GT .50 
6J6 .90 
6N7 /GT .80 
6R7G .80 
6SF5 .65 
6SG7 .70 
6SH7 .40 
6SJ7 /GT .65 
6SK7/GT .65 
6SL7 /GT .65 
6SN7 /GT .80 
65Q7 /GT .60 
7A4 .65 
7A7 .65 
7C4/1203 .40 
7C7 .65 
7E6 .65 
7F7 .75 
7H7 .75 
7N7 .75 
7Q7 .65 
10 /VT -25A .40 

Distributors: Our standard distributor arrangement applies on these items. 
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Type Price Type Pride 
10Y /VT -25 $0.45 7076 $23.25 
12A6 .25 710A 2.15 
121(8 .65 713A 1.55 
12SF7 .70 714ÁY 9.95 
1251-17 .40 RK7158 7.95 
12SK7 .60 717A .90 
125L7/GT .70 721A 3.95 
12SR7 , 

724A 4.65 

12x825 amp. 2.25 724B 4.25 
13 -4 Ballast .35 725A 19.95 
15R 1.40 726A 19.95 
FG -17 2.85 7304 11.95 
REL.21 3.25 301 .60 
23D4 Ballast .45 801A .75 
2526/GT .55 203 6.95 
2807 .40 804 9.95 
30/VT.67 .75 805 5.45 
33/VT -33 .75 803 1.75 
RK -34 .45 809 2.75 
34 .35 810 7.95 
39/44 .35 811 2.35 
45 Spec. .55 813 7.85 
46 .80 814 3.75 
EF50 /VT250 .45 315 2.85 
CEQ 72 1.50 826 .49 
72/3824 1.75 829 3.25 
VR -75 .90 8308 3.95 
76 .55 837 1.75 
VR -78 .65 838 3.25 
80 .45 841 .55 
FG -81 -A. 3.95 843 .55 
83 .85 851 39.50 
83V .95 WL -860 2.55 
89Y .40 861 32.50 
VR -90. .70 864 .55 
VR -92 .65 865 2.55 
100R 3.25 866A 1.30 
FG -105 9.95 869 26.50 
VR -105 .85 8698 28.95 
VU -111 .65 8724 $2.45 
11723 .55 874 2.15 
VT -127 English .25 878 2.15 
VT -127A 2.95 930 2.20 
VR -150 - .55 954 .50 
VT -158 9.85 955 .55 
FG -172 29.50 956 .55 
2056 1.95 957 .55 
211 (VT4C) .65 991 (NE -16) .30 
215A 1.95 1005 .35 
231D 1.30 1148 .40 
2826 4.25 1201 .75 
304TH 5.95 1616 1.25 
304TL 1.75 1619 .55 
307A 4.25 1624 1.25 
316A .75 1625 .45 
350B 2.55 1626 .45 
3716 85 1629 .45 
388A 4.95 1635 .95 
417A 19.95 2051 .95 
434A 7.45 7193 .35 
446A 1.55 8011 2.55 
450TH 19.95 8012 4.25 
GL -471A 2.75 8020 3.35 
527 11.25 8025 7.50 
WL-530 17.50 9001 .70 
WL -531 :17.50 9002 .45 
532A/1832 3.55 9003 .65 
GL -559 3.75 9004 .45 
KU -610 7.45 9006 .45 
HY -615 1.23 
7008 9.15 NEON BULBS FOR RADIO 
700C 9.95 
70013 9.95 
702A 2.95 
703A 4.85 
705A 2.65 
707A 19.50 

NE-2 $0.06 
NE-15 .06 
NE-16 .24 
NE-20 .06 
NE-21 .24 
NE-48 .24 
NE-51 .06 

Brand new, complete catalogs for Manufac- 
turers, Distributors and Amateurs now ready. 
Write for your copy today. 

WEALSOrder directly from this ad or through your local Parts Jobber. 

SALES, INC. 320 N. LA SALLE ST., DEPT. R -10, CHICAGO 10, ILL. 
(Printed ) 
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6J6 6AL5 6AU6 

6SN7GT 

6BA6 

6V6GT 

6AU6 

6AL5 
6BQ6GT 

FRONT END t 
PICTURE TUBE 

POWER 
1X2 5Ú4G 5Y3GT 

6W4GT 

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 EASY -IF YOU KNOW HOW!" 

M A I N O F F I C E : S A L E M , M A S S A C H U S E T T S 

YTRO lI *ADIO TES 

TUBE 

TAPPER 

54 

HYTRON SERVES THE SERVICEMAN 

7 -PIN 
MINIATURE 
STRAIGHTENER 

554 

9 -PIN 
MINIATURE 
STRA IGHTENER 

SOLDERING AID 

494 
TUBE LIFTER 

154 

AUTO RADIO TOOL 244 

Already Six Tools Available From Hytron Jobbers. Watch For More! 
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VERSATILITY... 
Another Big 

The first 15/ße" diameter 
Replacement Control Line 

The tremendous nation -wide demand for the Mallory Midgetrol is a result of definite advantages 
this amazing control has over all others. And one of the most important of these advantages 
is the remarkable versatility of the Mallory Midgetrol! 

Yes, here is a precision control that will replace 1h" controls in standard sets, as well as 
giving you a big new market in the popular smaller sets requiring a %" control. Think what 
this means in profits for you, and . . . 

LOOK WHAT THE MALLORY MIDGETROL OFFERS : 

WIDER APPLICATION -The small size allows you to service portables, auto 
radios and small AC -DC receivers requiring %" 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 lYss" as well as %" controls. Since no special shafts are required, 
you carry fewer controls in stock. 

NEW SIZE 
NEW DESIGN 

NEW SHAFT NEW SWITCH 
NEW EXTENSION NEW ELEMENT 

NEW TWO -POINT SUSPENSION 

NEW CONTACT 
NEW TERMINAL 

See your Mallory Distributor for this new standard in carbon controls 

P.R. MALLORYB CO::Inc. 

ALLORY 
CAPACITORS . . . CONTROLS . . . VIBRATORS . . . 

SWITCHES . . . RESISTORS . . . RECTIFIERS 
VIBRAPACK* POWER SUPPLIES ... FILTERS 

*Reg. U. S. Pat. Off. 

ROVED P RISAS_IQN pR Duc.TSi 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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