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The famous Model 80 Even Speed Alli- 
ance Phonomotor operating on 110 or 
200 volts is made for 40, 50 or 60 
cycles, 16 watts input, 78 RPM. It has no 
gears -runs at an even speed -has a 
smooth, quiet, positive friction -rim drive. 
Amply proportioned bearings with large 
oil reservoirs assure long life. A slip -type 
fan gives cool operation- avoids any 
possible injury. 

The Alliance Model K Phonomotor, a 25 
cycle companion to the Model 80, oper- 
ates on 110 volts, 25 cycles at 12 watt 
input. Motor and idler plate on Alliance 
phonomotors are all shock mounted to 
the cabinet mounting plate, to minimize 
vibration 

Drive your products to market 
-use Alliance Motors to drive vital component 

parts. Big advantages for the Alliance Powr -Pakt 
line are compactness, light weight, versatile perform- 

ance characteristics, and mass production at low cost. 

Alliance Powr -Pakt Motors are rated from less than 

1400th h. p. on up to 120th h. p. They'll supply just 

the right amount of power at strategic points to impart 
automatic action, instant control and greater usefulness 

for your products and processes. 

WHEN YOU DESIGN -KEEP lisdoce 
MOTORS IN MIND 

ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 
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I send you Soldering Equipment and Radio Early in my course I show you how to build parts; show you how to do Radio soldering; this N. R. I. Tester with parts I send. It soon how to mount and connect Radio parts; give helps you fix neighborhood Radios and earn you practical experience. EXTRA money in spare time. 

You get parts to build Radio Circuits; then test them; see how they work, learn how to design special circuits; how to locate and repair circuit defects. 

You get parts to build this Vacuum Tube Building this A. M. Signal Generator gives you You build this Superheterodyne Receiver which 
Power 

Pack; 
k; 

make changes which give you more valuable experience. It provides am- brings in local and distant stations -and gives 
correct 

packs of many kinds; learn to plitude -modulated signals for many tests and you more experience to help you win success power pack troubles. experiments. in Radio. 

I Will Train You at Home - SAMPLE LESSON FREE 
Do you want a good -pay job in Radio -or your own money- making Radio 

Shop? Mail Coupon for a FREE Sam- 
ple Lesson and my FREE 64 -page 
book, "How to Be a Success in RADIO 
-Television, Electronics." See how 
N. R. I. gives you practical Radio ex- 
perience at home -building, testing, 
repairing Radios with BIG KITS OF 
PARTS I send! 

Many Beginners Soon Make Good Extra 
Money in Spare Time While Learning 

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

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

Mail coupon for full details. 

July, 1847 

Future for Trained Men Is Bright in Find Out What N. R. I. Can Do for You 
Radio, Television, Electronics Mail Coupon for Sample Lesson and my 64- It's probably easier to get started in Radio now page book. Read the details about my Course. than ever before because the Radio Repair busi- Read letters from men I trained, telling what ness is booming. Trained Radio Technicians also they are doing, earning. See how quickly, easily find profitable opportunities in Police, Aviation, you can get started. No obligation! Just MAIL Marine Radio, Broadcasting, Radio Manufactur- COUPON NOW in an envelope or paste it on ing, Public Address work. Think of even greater a penny postal. J. E. SMITH, President, Dept. opportunities as Television and Electronics be- 7GR, National Radio Institute, Pioneer Home come available to the public! Send for free books Study Radio School, Washington 9, D. C. now! 

Our 33rd Year of Training Men for Success in Radio 

My training includes TELEVISION ELECTRONICS F M 

I 
Mr. J. E. SMITH. President. Dept. 7GR 
National Radio Institute. Washington 9, D. C. 

I Mail me FREE, without obligation, Sample Lesson and 

ll 
C7 -page book shout how to win success In Radio -and 
Television, Electronics. (No salesman will call. Please 
write Dlainlyt) 

L 

Name 

Address 

fie a 
Success 

in RADIO 
TELEVISION 

ELECTRONICS 

Age 

City State 
(Please include lost Office cone nmber) 

APPROVED FOR TRAINING UNDER GI BILL s,J 

3 

www.americanradiohistory.com

www.americanradiohistory.com


Editor 
OLIVER BEAD, W9ETI 

Managing Editor 
WM. A. STOCKLIN 

Technical Editor 
H. S. RENNE, EX -W8PTS 

Associate Editors 
RAY FRANK, W9JU 

PAUL WENDEL 
FRED HAMLIN 

GAITHER LITTRELL 
P. B. HOEFER 

C. M. SULLIVAN 
Staff Photographers 

ARTHUR E. HAUG 
WALTER STEINHARD 

Staff Artist 
R. S. KUPJACK 

Advertising Manager 
L. L. OSTEN 

Midwestern Advertising .Il onager 
JOHN A. RONAN, JR. 

Art Director 
HERMAN R. BOLLIM 

THE COVER: Field Day of Eastern Massa- 
chusetts Amateur Radio Association brings 
out Harrison Faulkner, WI BSY, Bill Dean, 
WIRQ and Ray Morrison, WIKON. They 
have set up their rigs at the Winchester 
Country Club, one of the locations for Field 
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Modern Lighting for Radio and Appliance Stores H. L. Logan 44 

Practical Transformer Design and Construction (Part 2) C. Roeschke 58 

O::tput Transformer Impedance Matching Robert B. Tomer 60 
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Practical Radio Course Alfred A. Ghirardi 62 

Showmanship Sells Merchandise Zenn Kaufman 80 

FOR THE AMATEUR 
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Practical Microwave Communications Samuel Freedman 35 

A New 88 -108 mc. FM Tuner - John V. Urban, W2NBM 41 

An Electronic Photo -Timer L. A. Gallegos, WOSQS 50 

High Voltage R.F. Power Supply John F. Price 54 

The Recording and Reproduction of Sound (Part 5) Oliver Read 55 
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What's New in Radio 74 

Technical Books 94 

Manufacturer's Literature 96 

Letters from Our Readers 138 

For the Experimenter 152 
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Spot Radio News____Fred Hamlin 16 

Within the Industry 28 
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RADIO NEWS is published monthly by the Ziff-Davis Publishing Company, 185 N. Wabash Ave., Chicago 1, 
Dl. Subscription Rates: in II. S. and Canada $4.00 (12 issues), single copies 35 cents; In Mexico, South and 
Central America, and U.S. Possessions, $4.00 (12 issues); in British Empire, $5.00 (12 Issues) -all other for- 
eign countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of address. All com- 
munications about subscriptions should be addressed to: Director of Circulation. 185 N. Wabash Ave., Chicago 
1, ill. Entered as second class matter March 9. 1938, at the Post Office, Chicago, Illinois, under the Act of 
March 3, 1879. Entered as second class matter at the Post Office Dept., Ottawa, Canada. Contributors should 
retain a copy of contributions and include return postage. Contributions will be handled with reasonable care 
but this magazine assumes no responsibility for their safety. Accepted material is subject to whatever revisions 
and by -line changes that are necessary. Payment made at our current rates, covers all authors', contributors'. 

or contestants' rights, title, and interest in and to accepted material, including photos and drawings. 
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e/eaaet S X -4 2 Described by hams who have operated it as 
"the first real postwar receiver." One of the finest CW receivers yet 
developed. Greatest continuous frequency coverage of any commu- 
nications receiver -from 540 kc to 110 Mc, in six bands. 

0 FM- AM -CW. 15 tubes. Matching speakers available. 

a//ade/ S -4 0 A Function, beauty, unusual radio perform- 
ance and reasonable price are all combined in this fine receiver. 
Overall frequency range from 540 kc to 43 Mc,'in four bands. Nine 
tubes. Built -in dynamic speaker. Many circuit refine- 

5° ments never before available in medium price class. 

atadeI S-38 Overall frequency range from 540 kc to 32 
Mc, in four bands. Self contained speaker. Compact and rugged, 
high performance at a low price. Makes an ideal standby receiver 
for hams. CW pitch control is adjustable from front 
panel. Automatic noise limiter $415° 

Prices slightly higher in zone 2 

.- -. -:.,. . ,r# a4ss 

RADip7£ïE01:10ttlE RS OF 

" 

July, 1917 

19i 

hallicrafters RADIO 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 

Sole Hallioalters Representatives in Canada: 
Rogers Moiestic Limbed. Toronto -Montreal 
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NO OTHER SERVICE GIVES YOU THESE 

EXCLUSIVE PHOTOFACT* ADVANTAGES 
immia 

PHOTOFACT FOLDERS 

are based on OUR actual study 

of the equipment covered. 

We ORIGINATE information 

- we do not copy it! Every 

fact IF quadruple checked 

for accuracy. NO OTHER 

SERVICE COMPARES 

WITH PHOTOFACT. 

PHOTOFACT VOLUMES I and 11 

The first 20 Sets of PHOTOFACT 
in Two 

Folders are now able 

Volumes- roxi- 
3800 pages, covering fi & 1947 
mately 1800 NEW 
Models and Chassis designations 

ea If 
-Yours for only $ order 
you prefer drawer filing, 

any or all of the 20 individual 

sets of folders @ $ 50 per 

Less than two cents a model_____ 

HOWARD W. SAMS 
& CO., INC. 

Indianapolis 6, Indiana 

My (check) (Money order) is enclosed. 

Send Vol. I ( ) Vol. II ( ) 

Set No. ( ) 

Neale 

Address 

City State 

COMPARE BEFORE YOU BUY 
Ask to see PHOTOFACT VOLUMES I and 
II the next time you visit your parts 
distributor. Look through the books. 
Notice these Points: The same com- 
plete data always in the same easy -to- 
find- location! The schematic and picto- 
rial diagrams for every Post War set - 
BIG, CLEAR, ACCURATE PIC- 
TURES -Each with its simple coding 
system keyed for instant reference to 

YOU'LL WANT 
Individual PHOTOFACT Folder Set #20 

available June 15 at the same low cost 

of $1.50. Order PHOTOFACT Volumes I 

complete parts lists for every instru- 
ment! The full alignment and circuit 
data! The disassembly instructions! 
The Dial Cord Drawings. And, even 
RECORD CHANGERS are completely dia- 
grammed. 

Now put any other service beside 
PHOTOFACT and compare- That's all 
we ask. Use PHOTOFACTS once -You'll 
use them forever. 

PHOTOFAC T 

and II or the individual sets of Folders 
from your distributor, OR directly 
from us. 

ASK THE MAN THAT USES PHOTOFACTS 
'Rea. U. S. Pat. Off. 

INDIANAPOLIS 6, INDIANA 
Export - Ad. Arrionto - $9 Broad St., Now York 4, N. Y.- U. S. of Antorica 

COMMIS -A. C. Sintatonds L Sons, 301 Rise Si. East -Toronto. Ontario 

',..114EX/ 
"The UrvKo that pars for dutlf over and OtfY/f again 

RADIO NEWS 
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NOWI An Amazing Opportunity to 

I SEND YOU 8 BIG KITS OF RADIO PARTS 

I TRAIN YOU 
RIGHT by PUTTING 
YOU TO WORK with 

REAL PROFESSIONAL 

EQUIPMENT! 

LEAR" BUILD CIRCUITS! TEST! REPAIR! To HoW 
YOU DO OVER 175 INSTRUCTIVE EXPERIMENTS 

YOU BUILD ryes USEFUL 

TEST fOU /AMfNT! 

HERE'S THE EASIEST, MOST PRACTICAL WAY OF ALL TO PREPARE 
FOR GOOD PAY in RADIO ELECTRONICS and TELEVISION! 
I train your mind by putting you to work with your 
hands on a big 6 -Tube Superheterodyne Receiver. 
And. believe me, when you get busy with real 
Radio Parts - 8 big Kits of them - you really 
LEARN Radio and learn it RIGHT! You get the 
practical stuff you need to be useful in Radio, and 
that's what it takes to make money. You dont 
have to worry about what to do with these 8 Kits 
of Parts. Step by step, I show you how to build 
circuits, test, experiment, trouble- shoot. And you 
don't need any previous experience. The Spray- 
berry Course starts right at the beginning of 
Radio! You can't get lost! Simplified lessons, 
coupled with real "Shop" practice, makes every 
subject plain and easy to understand and remember. 
Soon after you begin Sprayberry Training, I'll 
tend you my sensational BUSINESS BUILDERS. 

.1alr. 

A BUSINESS OF TOUR OWN ... OR A GOOD RADIO JOB 

You'll find ou) how to get and do neighborhood 
Radio repair jobs for nice profits and rich experi- 
ence while learning. This sort of work can easily 
pave the way for a Radio Service business of your 
own. But with Sprayberry Training, you're not 
limited. You can swing into any one of the swiftly 
expanding branches of Radio - 
Electronics INCLUDING Radio, 
Television, FM, Radar, Indus- 
trial Electronics. Be wise! 

tàE 
pNF -r 

Decide now to become 
a fully qualified pB,ßtL 
RADIO - ELECTRONI- Cl 
CIAN. Gel full details SE 
about my Training at 
once! Mail coupon be- 
low for my 2 big FREE 
Books. 

I give you a fine, moving - 
coil type Meter Instrument 
on Jewel Bearings - with 
parts for a complete Analy- 
zer Circuit Continuity Test- 
er. You learn how to check 
and correct Receiver defects 
with professional accuracy 
and speed. 

Soldering wiring, connect - 

ing Radio parts . build- 
ing Circuits - you can't beat 
this method of learning. 
When you construct this 
Rectifier and Filter. Resis- 
tor and Condenser Tester. 
etc.. you get a really prac 
tieal slant on Radio, 

CFT THESE 1140481E f 
FREE 11O01a 
"How to Read Radio Diagrams and Symbol." 

Here's a valuable and wonderfully complete new book 
which explains in simple English how to read and under- 
stand any Radio Set Diagram. Includes translation of all 
Radio symbols. Send for this volume at once. It's free! 

Along with it, I will send you another Big Free 
book describing in detail my Radio - 

Electronìc Training. 

1917 

I 
I 
I 
I 
I 

You'll get valuable ex 
SR yt Sr perience and practice 

building this Signal 
Generator and multi- 
purpose Tester. 
Makes a breeze out 
of fixing Radios and 
you don't have to 
spend money on 
outside, ready - 
made equipment. é COUPON! 

SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, President, Room 2577, Pueblo, Colorado 
Please rush my FREE copies of "How to MAKE MONEY in RADIO, 
ELECTRONICS and TELEVISION," and "HOW to READ RADIO 
DIAGRAMS and SYMBOLS." 

Name Age 
Address 

City State 
(Mail in envelope or paste on penny postcard) 

INN NB ----------- MI- --D 

I 
I 
I 
I 
I 
I 
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Don't Spend a 
"LOST WEEKEND" 

The 

can easily break up 
your very best hookups 
When you spend good money for ex- 
pensive equipment . . . when you 
spend hours of time maing compli- 
cated assemblies . why take 
chances with condensers that may 
fail at the critical moment. Use BUD 
condensers that you can depend on 
for steady long -range serviceable 
performance. BUD condensers em- 
body the latest engineering ad- 
vancements . are made to preci- 
sion tolerances . . and inspected 
every step of the way. They are 
recognized for outstanding per- 
formance the world over. The BUD 
variable condenser line consists of 
tuning. neutralizing and padder con- 
densers -from giant to midget sizes 
-designed to give maximum service 
at moderate cost. 

See your local distributor for infor- 
mation on the complete BUD con- 
denser line. Ask him to show you 
the many differences that make this 
line so perfect for your use. 

* *TT's- Transmiiter Troubles 

BUD Can Supply 
All Your Needs ... 

with the latest types of equip- 
ment including: condensers- chokes 
-coils-insulators-plugs-jacks- 
switches-dials-test leads -jewel 
lights and a complete line of ultra- 
modern cabinets and chassis. 
See BUD's modern line of cabinets, 

racks, and chassis at your 
distributors. 
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B Y T H E E D I T O R 

THE "Test Clinic" set up in Phila- 
delphia recently promises to throw 

much light on the proverbial problem 
of prestige for the radio serviceman. 
During the Parts Show held in Chi- 
cago last May we found the entire in- 
dustry cognizant of the importance of 
the local radio serviceman to his com- 
munity. Manufacturers took keen in- 
terest in the present and future wel- 
fare of these technicians. Without ex- 
ception manufacturers took an unself- 
ish viewpoint of the problem and came 
through with some very concrete plans 
for the benefit of the radio serviceman. 

For example, the Chairman of the 
Coordinating Committee of the Radio 
Parts Industry, Herb Clough, an- 
nounced plans for industry help to ra- 
dio servicemen and radio service or- 
ganizations to round out a complete 
program for mutual cooperation be- 
tween all segments of the Parts Indus- 
try. Bob Baggs, Chairman of the Mer- 
chandising Subcommittee on Parts, 
also came forth with the following: 

"It should be very emphatically 
pointed out that the program now 
planned definitely does not contem- 
plate any domination of servicemen 
or of service groups by any manufac- 
turer or any organization serving the 
radio industry. Basically, the pro- 
gram is designed to assist present and 
future service organizations to carry 
out their own programs and to be as- 
sisted whenever possible by other op- - 

erating industry organizations." 
During the Trade Show we attended 

several meetings and found that the 
feeling of the radio manufacturers to 
such contributions made by all seg- 
ments of the industry would naturally 
encourage the improvement of local 
service for the benefit of service tech- 
nicians, distributors, and all other 
members of the industry. It was ex- 
pected that the clinical approach 
(tested at Philadelphia) would point 
the way toward helping the service- 
man raise the standards of his profes- 
sion and encourage the adoption of 
sound business and merchandising 
practices in the radio service industry. 
The results would increase the busi- 
ness stature and prestige of the serv- 
ice technician in his own community 
and would give him a professional 
standing on a par with physicians, 
dentists and other specialized techni- 
cians. 

The finale of the 1947 Radio Parts 
Show was "Open House Day." We 
talked to many visiting servicemen 
from in and around Chicago and they 
heartily agreed with the program as 
recommended by the various subcom- 
mittees. We also talked to Dave 
Krantz, President of PRSMA, and he 
analyzed the situation as follows: 

"I feel that the program, as tenta- 
tively planned, has excellent possibil- 
ities not only for improving the lot of 
the service technician and business- 
man but also for erasing inequities 
and bad practices which have been un- 
healthy for the entire industry." 

He was delighted to find that mem- 
bers of the committee are adamant 
in their insistence that these clinics 
be carried out by the industry as a 
whole rather than by one organization - 
or by any one segment of the indus- 
try. Said Krantz, "Radio service has 
been the industry's unwanted step- 
child for a good many years and it 
would be unfortunate if one organi- 
zation tried to dominate other service 
organizations." 

We are convinced, after talking to 
these men, that Something construc- 
tive is being done to really help the 
serviceman in his individual local 
community to compete on a prestige 
basis with other professionals engaged 
in making their living in the same 
town. One prominent manufacturer, 
for example, has prepared and distrib- 
uted spot radio announcements de- 
signed to create in the minds of the 
consumers the fact that they have, at 
their fingertips, qualified technicians 
eager, willing and quite capable of 
taking care of all of their radio and 
television equipment. 

Mr. A. R. Guild, Secretary of the 
Federation of Radio Servicemen's As- 
sociations of Pennsylvania, tells us 
that the response to his letter (RADIO 

NEWS, May 1947, p. 138) has been so 
gratifying that it has been decided to 
hold a convention for all servicemen 
east of the Mississippi. The affair will 
be backed by RMA and NEDA and 
will be held in Philadelphia on Sep- 
tember 18th to 21st, inclusive. 

Those of you who are able to attend 
should not miss the opportunity to dis- 
cuss your problems with the manufac- 
turers, distributors and servicemen 
who will be there. New service instru- 
ments will be displayed and it is 
planned that manufacturers will dem- 
onstrate their units to show how valu- 
able time can be saved through the 
proper use of specialized electronic 
test gear for the radio man. 

We invite suggestions and comments 
from our servicemen readers on mat- 
ters pertaining to their particular wel- 
fare. We should like to know what 
your thoughts are regarding the for - 
mation of local organizations in your 
community and we should also like to 
know what the manufacturer can best 
do to serve you. We will compile these 
suggestions and present them to the 
industry at the earliest possible mo- 
ment. See you in Philly next Septem- 
ber O R 
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With a Modern Communications Receiver! 

HAMMARLUND HQ-129X HALLICRAFTERS SX-42 NATIONAL NC-2-40D NATIONAL NC -173 
NET, with speaker, $173.25 NET, less speaker, $275.00 NET, less speaker, $225.00 NET, with speaker, $189.50 NET, with speaker, $198.70 

RME-45 

ALLIED has them all- - 
AVAILABLE FOR IMMEDIATE DELIVERY 

World's Finest Communications Receivers Radio reception that "reaches out" to the far places of the 
earth is no accident. It's the result of the skill of the ham or 
short wave listener -and the quality of the equipment he 
uses. ALLIED offers you the world's largest stocks of fine 
receivers and associated equipment, available for immedi- 
ate delivery at the lowest prevailing prices. Everything you 
need in Radio is listed in ALLIED'S catalog -the largest 
and most complete in the field. And ALLIED specialists in 
every field of Radio and Electronics are prepared to serve 
you personally, to help you satisfy your needs better, faster 
and more economically. 

National NC -46 & Speaker 
National HRO, less speaker 
Hallicrafters S -38 
Hallicrafters S -40A 
Hammarlund SPC -400X & Speaker. 
Collins 75A -1 Receiver 
RME -84 
RME VHF -152 Converter 
RME DB -22 Preselector 

$107.40 
274.35 
47.50 
89.50 

347.25 
375.00 
98.70 
86.60 
60.00 

Net F.O.B. Chicago. Prices subject to possible change SEND FOR ALLIED'S 164 -PAGE CATALOG 

RADIO'S LEADING BUYING GUIDE 

Time Payments Trade -Ins Accepted 

ALLIED RADIO 
Everything in Radio and Electronics 

July, 1947 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 1 -GG-7 
Chicago 7, Illinois 

Send FREE 1947 ALLIED CATALOG 

Enter order for 

Enclosed S Full Payment 
Part Payment (Balance C.O.D.) 

Send full information on Communications Receivers and Time 
Payment Plan, without obligation. 

Name 

Address 

City Zone State 
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Look for this mass 
display of Hi-Kaps, 
made with Ceram- 
ic-X, at your Cen- 
traiab Distributor! 

5 Hi - Kaps 
packaged in con- 
venient 
CI e a 

easy to 
stock, easy to han- 
dle! 

RADIO NEWS 
Jo 
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FREE! 
Send for new booklet 
containing vital in- 
formation on Ceramic 
Capacitors. Or see 
your Centralab Dis- 
tributor. 

Now Available 
at your Centralab Distributor! 

New line of Ceramic By -pass and. Cou- 
pling Capacitors offers Radio Service 
Dealers ceramic dependability and per- 
manence at a sensational new low price! 

NEVER BEFORE have capacitors been offered to you in such 
a well- organized, clean, easy -to- handle package ... and never 
before have the dependability, permanence and convenient 
size of ceramic by -pass and coupling capacitors been available 
at a favorable price to Radio Service Dealers! 

Today's trend is toward ceramic capacitors! More and 
more manufacturers are turning to them for longer life and 
better set performance. And now, Centralab offers you this 
opportunity to give yourself and your service customers the 
newest and finest in capacitor components. 

See your Centralab distributor for complete information 
on this new line of ceramic by -pass and coupling capacitors, or 
write to Centralab, Division of Globe -Union, Milwaukee, 
Wisconsin. 

Look for this indi- 
vidual display of 
Hi -Kap values at 
your Centralab 
Distributor! 

July, 1947 

WIDE RANGE OF "HI-KAP" 
VALUES AVAILABLE! 

PART 

NUMBER 

VALUE 

(MFD). 
LIST 

PRICE* 

D6-500 .000050 $1.25* 

D6-101 .000100 1.25* 

D6-151 .000150 1.25* 

D6-251 .000250 1.25* 

D6-501 .000500 1.25* 

D6-751 .000750 1.25* 

D6-102 .001000 1.25* 

D6-202 .002000 1.25* 

D6-502 .005000 1.50* 

D6-103 .010000 1.50* 

*PER ENVELOPE OF 5 

Rating: 600 WVDC - 1000 V. flash tested. In- 
dividually color coded, inspected and insulated. 

11 
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Milesaround a pulley to test a dial cord 

Seventy -six miles- that's how far the dial cords have 

travelled in each of the two life tests shown in the 

photograph. Over 400,000 feet, reversing direction 

over 800,000 times, pulling, turning, twisting -but 
they'll take it. These dial cords are used with the 

Collins band -lighted dials on equipment for amateur 
radio. To equal this performance, the tuning 
knob would have to make more than 6,420,000 

revolutions! 
This is one of many different kinds of tests that are 

given the various components, sub -assemblies, and 

assemblies in Collins equipment. Tests like this repre- 

sent years of actual service. They are a contribution 

to the years of satisfactory service that you can con- 

fidently expect from Collins ham gear. 

FOR BEST RESULTS IN AMATEUR 

12 

Ask for illustrated bulletins describing our radio 

equipment for amateurs. Here's the list: 

30K 500 watt transmitter, PTO control. 

32V 150 watt transmitter, PTO control. 

70E -8 Permeability Tuned Oscillator. 

75A double conversion receiver. 

310B 15 watt all band exciter, PTO control. 

310C -1 PTO frequency control. 

310C -2 PTO frequency control. 

These are all post -war units. Write today for details. 

RADIO, IT'S... 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

11 West 42nd Street, New York 18, N. Y. 458 South Spring Street, Los Angeles 13, California 

RADIO NEWS 
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1947 

RADI() 
I)IA.TRA-\IS 
and Servicing in{oryuatiort 

M N. nEl}pAx 

SorA1'bir Wm. CIItiV:Js 

DIAGRAM MANUAL 

Amazing Bargain Offer 
Be prepared to repair quickly all new 1947 sets. In 

this big single volume you have clearly -printed, large 
schematics, needed alignment data, replacement parts 
lists, voltage values, and information on stage gain, 
location of trimmers, and dial stringing, for almost all 
sets released between June 1, 1946, and March 1, 1947. 
A worthy companion to the six previous volumes used 
by over 100,000 shrewd radio servicemen. There is no 
need to spend large sums for bulky, space- wasting 
manuals or to buy additional drawings every few 
weeks -get this new SUPREME PUBLICATIONS 
low- priced manual and you have service information 
on all popular 1947 sets. Covers 327 models of 52 different manufacturers. Large size: 81 /2x11 in., 192 
pages + index. Manual style binding. PI 
all 7 volumes. Bargain price, postpaid, only 

Plan 

in Diagram Manuals 
Most Popular 

Models Made by: 
R. C. A., Zenith. 

Philco, Sears, Fada, Emerson, Belmont, 
Detrola Radio, Majes- 
tic, United Motors, 
G.E., Westinghouse, 
Arvin, Stewart -War- 
ner, Admiral, Delco. 
Stromberg - Carlson, 
Western Auto, Wards, 
Sparton. Motorola. 
Gamble, Crosley, and 
many others. 

to get$2oo 

Other Supreme Publications 
Post -War Automatic 

Record Changers 
Service expertly all new 

(1945 -1947) record changers. 
Follow simplified factory in- 
structions to make needed adjustments and repairs. 
Hundreds of photographs 
and exploded views; thou- 
sands of test hints; service 
instructions for all popular 
makes. Large size: 8% x 11 ", 
144 fact -filled pages ci 50 At your jobber or 
postpaid, only 

Pre -War Record Players, 
Changers, & Recorders. 

Just what you need to re- pair quickly thousands of pre -War automatic record changers, pick -ups, record- 
ers, wireless oscillators, man- ual units, and combinations. 
Many hundreds of mechani- 
cal and electrical diagrams. Instructions for adjustments 
and repairs. Most popular units of all makes. ti .l 128 large pages. 8' x 
11 inches. Price. only 

Compiled La 
M. N. Beitman, 
radio engineer, 
teacher, author 
and serviceman. 

Stewart -Warner 

General- Electric 

Arvin Diagrams 
Each manual covers 
all Popular circuits of 
o n e manufacturer 
above. Has between 
32 and 64 pages, size: 
81/2 o 11 In. 
Price, each 

5 Q e only 

3 RADIO SERVICING COURSE -BOOK 
Speed up radio servicing, learn new tricks' of ra- dio fault finding, case histories, servicing short- cuts, extra profit ideas. Complete 22 les- $ 
son course covers every radio topic. 2 5 Greatest value in radio training, only.. 

See Your Radio Jobber or Send Coupon -0. 

Supreme Publications 
PUBLISHERS OF RADIO BOOKS, MANUALS, AND DIAGRAMS 

9 South Kedzie Avenue 

July, 1917 
Chicago 12, ulsnois 

Speed up and simplify all radio set 
repairs with SUPREME PUBLICA- 
TIONS Manuals. Service radios 
faster, better, easier, save money and 
time, use these most -often -needed 
diagram manuals to get ahead, earn 
more per hour. At unbelievable low 
cost (only $2 for most volumes) you 
are assured of having in your shop and 
on the job, needed diagrams and other 
essential repair data on 4 out of 5 sets 
you will ever service. Every popular 
radio of every make from old- timers 
to new 1947 sets, is included. Clearly 
printed circuits, parts lists, alignment 
data, and helpful service hints are the 
facts you need to improve your serv- 
icing ability. Save hours each day, 
every day, let these seven volumes 
furnish diagrams for 80% of all sets. 
See pictures of these attractive manu- 
als above. Each volume has between 
192 and 240 pages, large size 81/a x 11 
inches. Manual style binding. Send 
coupon today. You are guaranteed 
complete satisfaction. 

NO RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. 
Ship the following manuals: (Satisfaction guaranteed or money hack) 
['Post-War Record Changers @ $1.50 

Pre -War Record Players @ 51.50 
['Radio Servicing Course @ $2.50 

Stewart- Warner Manual @ 50e 
General- Electric Manual @ 50e 

['Arvin (Noblitt- Sparks) @ 50c 

1947 
1946 
1942 

[j] 1941 ( 
1940 1 

1939 
1926-1938 0 $2.50 

PRICED 
AT ONLY 

$2.00 
EACH 

I am enclosing $ send postpaid. 
Send C.O.D. I am enclosing $ deposit. 

Name: 

Address: 
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 Air King proudly presents the "Duchess"- a perfect combination 
of the two vital factors of good radio merchandising: Incomparable 
cabinet design and magnificent depth of tone. 

The polished brilliance and magnetic colors of the catalin cabinet 

plus super -sensitive, high fidelity reception and over -all precision 

construction makes the "Duchess" the outstanding new radio of the 

year. 
No matter how you look at it, inside or out, the Air King "Duchess" 

represents the ultimate in eye and sales appeal. 

* We Have a Limited Number of Distributor and Dealer Territories Open * 
Write or wire: Air King Products Co., Inc., 1523.29 63rd St., Brooklyn, N. Y. 

Export Address: Air King International, 75 West Street, New York 6, N. Y. 

14 

6f J.Cldi6 

BEAUTY FROM WITHIN! -Superheterodyne receiver 
with five tubes plus rectifier (two dual- purpose 
tubes) ; Miracle precision die -cut antenna; 5 inch 
Alnico V PM Speaker; Automatic volume con- 
trol; Hermetically sealed power condenser; 
Three dimensional edge -lighted slide rule dial; 
Full-floating tuning drive system; 

pp 

AC -DC. 

6S4 /J,o. ity o, gae io Jcnce 7.920 

Alit KING 
RADIO 

Division of HYTRON RADIO & ELECTRONICS CORP. 

"Twenty-six years of Specialized Electronic Skill Behind Every Air King Radio" 

1t41110 NEWS 
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nllall, 
TRANSFORMERS and REACTORS 

E.cfAcl 
For years, Chicago Transformer has met with outstanding success the 
varying requirements of the electronics industry for top -quality, custom - 
built transformers and reactors. Today, C.T. is augmenting this service 
to the industry with a new catalog line of units, to be manufactured on 
a standard design basis. 
Now, small -quantity purchasers of transformers in the various fields of 
electronics- broadcast, communications, experimental, amateur, public 
address, and industrial control -can acquire for their equipment the 
advantages of progressive, practical C.T. engineering. 
Now, large -scale manufacturers of electronic equipment who are in a 
position to utilize standard components can find in C.T.'s new catalog 
the transformer ratings and constructions that will fit their latest designs. 
Characteristics of this new line are as up -to -date as tomorrow's laboratory 
project. Ratings have been skillfully selected, by men who know the 
trends in circuit design, to achieve maximum flexibility of application, 
close matching with today's preferred types of tubes, and conformance 
with RMA and FCC standards. 
Modern, too, is the type of mounting used. Drawn steel cases and three 
variations of Chicago Transformer's famous Sealed in Steel construction 
will offer the combined advantages of "steel wall" protection against 
moisture and corrosion, efficient magnetic shielding, vibration -proof 
mechanical strength, compactness, and a streamlined appearance that 
spells "eye appeal" in finished equipment. 

For further details, write for catalog 

THE POWER LINE 
Plate and Filament Supply Transformers with 
high voltage secondaries for both capacitor - 
input and reactor -input systems, and with corre- 
sponding filament supplies. 
Plate Transformers for use in low to medium 
high power transmitters. 
Filter Reactors accurately matched with the Plate 
and Filament Supply and Plate Transformers 
above. 
Filament Transformers for supplying the fila- 
ments of today's most widely used tubes. 
Bias Transformers- combination plate and fila- 
ment supply. 
Step -Down Transformers for operating radios 
and appliances on 220 volts, 50/60 cycles, in 
the export trade. 

THE AUDIO LINE 
Full- Frequency Range, 30 to 15,000 Cycles, pro- 
vides uniform response over this entire band 
with ± t/2 db up to 10 watts of audio power, 
within ± 1 db over 10 watts. Standard RMA 
impedances. Included are Input, Output, Driver, 
and Modulation Transformers; Modulation Re- 
actors. 
Public Address Range, 50 to 10,000 Cycles, fre- 
quency response within ± Y2 db up to 10 watts 
of power, within ± 1 db over 10 watts, through- 
out this range. Secondary impedances match 600 
and 150 -ohm lines, 16, 8, and 4 -ohm reproduc- 
ing systems. Listed are Driver and Output Trans- 
formers. 
Commercial Range, 200 to 3,500 Cycles, affords 
response with variations not exceeding ± 1 db 
over the range of voice frequencies. For use with 
600 or 150 -ohm lines. Input, Output, Driver, and 
Modulation Transformers offered. 

E CHICAGO TRANSFOR 
DIVISION OF 

3501 A 1SON 
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performance 
long life 
economy 

AMPEREX 

Tao- 
TYPE 211H: Amperex- improved 
version of a versatile favorite 
Anode connection from the top and 
other refinements permit use of 
1 500 volts on the plate for power 
outputs of 220 watts at 30 Mc. 

TYPE 866A: Thoroughly tested and 
approved mercury vapor rectifier 
for smal, transmitters, diathermy 
equipment and exacting require- 
ments of industrial heaters. Two 
tubes will give a direct current of 
Si ampere at 3180 volts. 

TYPE 8008: The next larger size in 

the Amperex comprehensive mer- 
cury vapor rectifier series. Has the 
modern base insuring most efficient 
connections for filament power 

TYPE ZB120: An exclusive Am 
perex development. Designed pri- 
marily as a zero bias Class B 

amplifier and modulator. Two tubes 
in this service will give 250 watts 
output. Widely specified for many 
other services. 

And all other types you need. 
Write for technical rating and 
data sheets. 

:?:-Rw.a.r.:x. 
::::: 

........: s<:::: "........._..._... ::: 

i;,s s. sa ta 

... 

xw 

ELECTRONIC CORPORATION 
25 Washington Sl., Bklyn 1, N. Y. 

Cables "ARAB" in Canada and 
Newfoundland: Rogers Majestic Ltd., 
622 Fleet St. West, Toronto 28, Can. 

xat.;:tt::. . :,.: 
rXdfi*.:' i.`Sifälvi S'i.: ÿ:::..:.. .y:..YCü.^n^S,_' 't''''''i:§á4xt::xi.,f,:::ä?f:: t 

* Presenting latest information on the Radio Industry. 

By FRED II AMLIN 
Washington Editor, RADIO NEWS 

PROSPERITY may still be only in 
the talk stage in many another U.S. 
industry, but in radio it is a booming 
reality. That, in sum, is the round -up 
on radio spot news at the beginning of 
the summer season, and all indications 
are that reports will continue good for 
the rest of the year, if not through 
1948. Production troubles seem to be 
ironing out. Supplies are becoming 
more and more ample. When the Ra- 
dio Manufacturers Association prè- 
dicted that its annual convention in 
Chicago in early June would be the 
largest ever, the prediction turned out 
to be an understatement. Full, steady 
employment seemed assured all along 
the line. AM is doing fine, FM is grow- 
ing lustily, production of auto, televi- 
sion and mobile sets is progressing 
well. . . . 

STILL MOST ENTHUSIASTIC 
about their progress are the FM lead- 
ers. J. N. (Bill) Bailey, executive di- 
rector of the FM Association, recently 
reported spectacular gains and pre- 
dicted need for new personnel as sta- 
tions get into operation. Number of 
stations on the air had gone beyond 
the two hundred mark by the begin- 
ning of summer, with construction of 
more than six hundred additional sta- 
tions already okayed by the Federal 
Communications Commission. Six 
months ago there were only 66 stations 
on the air. "By the end of 1948," Bailey 
predicts, "we fully expect that from 
1500 to 2000 FM stations will be in 
operation." There will also be jobs for 
those qualified -at the rate, he esti- 
mates, of 25 persons per full -time sta- 
tion. But practical training is almost 
mandatory, Baily believes. He criti- 
cizes schools which emphasize dra- 
matics and fail to teach salesmanship, 
promotion, and general business prac- 
tices. "I would urge every university 
to offer complete radio courses, and I 
don't mean teaching air personality 
alone," he says... . 

PRODUCTION, from all indications, 
will continue without major labor 
troubles. So successful have been re- 
cent RMA seminars on labor relations 
that outside industry observers have 
come to watch them more and more 
closely, and to attend. Typical of the 
spirit of the meetings was one held 
recently in New York at which Edgar 
L. Warren, director of the U.S. Con- 
ciliation Service, Department of Labor, 

was the principal speaker. Mr. Warren 
probably expressed the consensus of 
the radio industry when he declared 
that "we are over the hump" in indus- 
trial disputes. He added that he be- 
lieved both labor and management are 
sincerely trying to adjust their differ- 
ences. 

WITH THE LABOR- MANAGE- 
MENT skies reasonably clear -for the 
time being -production totals continue 
to break records. Gone is what ap- 
peared to be a chronic complaint - 
shortage of tube supplies. Reports 
M. F. Balcom of RMA's tube division: 
1947's first -quarter production licked 
the shortage. Tubes are now being 
produced to meet all domestic needs 
and provide a supply for export. Fig -. 
ures bear out the statement. Receiv- 
ing tube production was up again in 
March to 19,048,950, bringing the first - 
quarter total to 57,548,414. March pro- 
duction was almost a million ahead of 
February. Breakdown of the figures 
show that most of the March produc- 
tion -more than 13,000,000 units - 
went for new sets. Some 3,700,000 
were for replacements, 2,069,000 for 
export, more than 22,500 for govern - 
men agencies.... Television sets led 
the receiver production news for the 
first quarter, as reported by RMA 
manufacturers. Total for all sets was 
4,231,415, with a steady increase in the 
production of FM's and radio- phono- 
graph consoles as well. A total of 
18,329 television units was reported. 
Table models were off from 1946 fig- 
ures, with consoles stronger as sup- 
plies became available. Auto radios 
were up to 567,736 and portable re- 
ceivers totaled 482,569. In the televi- 
sion field, the accent was on table mod- 
els, with 15,498 produced in the quar- 
ter, as compared to 2761 consoles and 
56 radio -phonograph combinations. In 
addition, 14 converters were produced. 

GETTING DOWN TO CASES on FM 
broadcasting, we paid a visit to a 
Washington station the other day, a 
few weeks after it had combined its 
AM broadcasts with an FM set -up. It's 
WGAY, Silver Spring, Maryland, and 
claims to be the first suburban station 
in this area to begin FMcasting. Since 
WGAY didn't go on the air with even 
AM until last Dec. 7 (its personnel, all 
war veterans, haven't been too busy to 
forget Pearl Harbor), the station is as 
new as a Roosevelt dime, and twice as 

RADIO NEWS 
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goafirafiga 
. L ET US SHOW YOU 110W! o 

Distinguish yourself as a leader. Get the real money, the better opportunities which go with 
leadership and initiative. Let us show you how you may find all of these things in the oppor- 

tunity- packed fields of Radio and Electronics. Begin your training today so you will be 
prepared for leadership and opportunity tomorrow - either on a payroll or in a profitable 

business of your own. 
Whether you are an ex -G.I., a teen -age youth or an older man, there can be a place for 

you in these fascinating fields. 
Mail coupon below right now for late facts about the exciting events in F.M. Radio, 

Broadcast Radio, Motion Picture Sound, Electronics, Sound Recording, the future 
developments in Radar and other branches. 

You don't have to know a thing about Radio and Electronics. Over a period 
of IS years, DeFOREST'S TRAINING, INC. has perfected a method of 

home training that GETS RESULTS. 
We provide. for use in your own home, a BIG FOUR method that in- 

cludes (I) commercial type Radio -Electronic parts and assemblies for 
valuable "LEARN -BY- DOING" experience at home; (2) a 16 Mm 

Motion Picture Projector and 12 reels of action -packed "LEARN 
BY SEEING" instructive movies to speed your understanding of 

important principles at home; (3) many easy -to -read loose -leaf 
lessons illustrated with handy fold-out diagrams; and (4) an ' 

effective EMPLOYMENT SERVICE to help you get started 
toward a good Radio Job when trained or to assist you 

in starting your own Radio Business. 

Both the Home Study and 
Chicago Laboratory cour- 
ses of DeForest's Training, 
Inc. are accepted for your 
training. If you qualify 
under the "G.I. Law," you 
may obtain either train- 
ing without cost to you. 

No 

previous 

radio or 

electrical 

experience 
is necessary. 

YOU CAN BUILD 7 DIF- 
FERENT RADIO RECEIVERS ,r-. 

You "Learn -By- Doing" at 
home from 8 big Kits of 
radio ports and assem- 

oL blies (similar to the 
equipment shown here). 
You build 7 different 
radio receiving circuits 

Oand dozens of other 
fascinating projects. 

EMPLOYMENT SERVICE 
Our effective Employment Service goes 
to work immediately upon the completion 
of your course to help you get started. 

Nl0 Nak ßA\\ 3 
NQ.S.\\ilia\\iv E`f.ER.\.HS 

July, 1947 

You use "learn -by- seeing" movies. We 
supply you with a 16mm Motion Picture 
projector and 12 reels of information - 
packed film. 

DeForest's Training, Inc. includes in- 
struction in motion picture sound 
equipment, F.M. Radio and Tele- 
vision. In addition to our Home 
Study courses, RESIDENTIAL TRAIN- 
ING is available in our new, mod- 
ern Chicago laboratories. Ask us for 
information regarding same. 

........... ......................... . 
Send me your big book "VICTORY FOR YOU" showing how 
I may make my start in Radio -Electronics with your modern 
home training plan. No obligation. 

i... .IIIIIIIIIIUIUIIIIUUIl11111 

DeFOREST'S TRAINING, INC. 
2533 -41 N. Ashland Ave., Dept. RN -D7. 
Chicago 14, Illinois, U.S.A. 

Name 

Address 

Age 

Apt 

City Zone State 
If under 16, check here for special information. 
if a discharged veteran of World War II, check here. 

17 
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Merit's doubly -enlarged 

plant, most modernly 
equipped, gives widest play 

to engineering design, as 

well as production. These 

are facts for your satisfac- 

tion in your transformer 
needs. 

EXPORT DEPARTMENT: 

1607 Howard Street, CHICAGO 26, U. S. A. 

Cable Address: MERIT 

MERIT COIL AND TRANSFORMER 
coqp. 

MERIT COIL & TRANSFORMER CORP. 

4427 North Clark St. 

18 

TELEPHONE 

Long Beach 6311 CHICAGO 40, ILL. 

SPOT R A D I O NEWS 
modern. We talked with a number of 
the boys, including Joseph L. (Joe) 
Brechner, WGAY general manager. 
Joe says that FM is already going well 
and he can prove it by a,$tunt the FM 
station pulled the day it opened in 
April. On AM all day it was announced 
that the first ten FM listeners calling 
the studio and giving a key word 
which would be broadcast- over FM 
would get $1.04. The figure means 
nothing -WGAY broadcasts on 104.3 
mc. So, okay, when the key word was 
announced as the station went off the 
air -the word was "Gay," in case you 
didn't guess it -the station's switch- 
board lit up like a Christmas tree. 

CALLS CAME IN from all over, too - 
including one that amused Charles K. 
Chrismon, WGAY chief engineer and, 
at 25, one of the youngest in the field. 
This was from Winchester, Va., at 
least seventy -five miles from Silver 
Spring, with a 2000 -foot mountain in 
between. A listener down there who 
knows his FM said that WGAY was 
coming in as clear as a bell and when 
the WGAY boys doubted it, he let them 
listen to the broadcast over the phone. 
As Joe Brechner put it, the reception 
at that distance meant either that 
WGAY's broadcast had crawled over 
the mountain or was violating an es- 
tablished radio theory.... Chrismon, 
it turned out, was the least surprised 
of anybody at the station. A Navy 
veteran, he knew of an FM broadcast 
in the Washington area during the 
war which was picked up in Honolulu. 
. . . Incidentally, WGAY thinks that 
the Bailey estimate of 25 persons per 
full -time FM station is a little high, 
at least for the present. The total 
WGAY crew, including Brechner and 
the station president, John W. Kluge, 
is 18. These include three engineers, 
three staff announcers, three news- 
men, one script writer, one woman's 
director, one program director, and 
one janitor. 

A FLOCK OF HAMS in these parts 
have been burgeoning the air recently 
with that heaviest of sports -chess. 
Games are played five nights a week 
over a local hook -up under the guid- 
ance of Washington Radio Chess Club's 
control station W3KRN, run by ham 
Glenn Scillian, a Washingtonian. 
Among the stars of the league is Irvin 
Hershowitz, 22- year -older, of W3HQG, 
and blind. Plays are made by number- 
ing the squares on the chess board. 
Irv's squares have Braille numbers. 
Typical of the ham spirit, two other 
radio amateurs designed Hershowitz's 
board so that he could get in the 
league. They are Maj. Alvin E. Rob- 
inson, W3LZU, of Mt. Ranier, Md., who 
served in the war as personal pilot for 
General Omar Bradley, and Ralph V. 
Anderson, another Washingtonian. Ac- 
cording to our reports, Iry does all 
right although at times he is bothered 
by kibitzers giving advice on a tough 
move from the aerial sidelines.... If 
you are attracted to some fancy skull 

RADIO NEWS 
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EXTREMELY effective for reception as well 
as transmission, the Deluxe Dual -Three 10- 

20 Signal Squirter Antenna is the first rotary 
beam offering full performance on both 10 and 
20 meters. 

Each of the two three -element arrays is 
coupled to the line with a separate Inductostub 
inductive coupling. This feature provides for 
unlimited rotation in either direction without 
mechanical connections. Match between an- 
tenna and line is so simplified that the Signal 
Squirter can be assembled, installed and oper- 
ated without tedious, complicated adjustments. 

Field strength tests show the three -element 
array has better than 30 db attenuation over 
more than 180° to the rear, and approximately 
40 db front to back ratio. 

The strong, but light, Deluxe Rotator is made 
of quality materials. Weighing only 56 pounds, 
and having a base and top diameter of only 15 
inches the rotator delivers ample torque thru 

The DX "Champ" 
on 10 and 20 Meters 

Unlimited rotation either direction 
Inductostub matched coupling 
Two band operation 
Deluxe rotator 

II Positive position lock 
II High forward directivity 

High front to back ratio 
Rigid low -loss elements 

1 Easily tuned 
Durable and efficient 
Non -resonant transmission line 

precision reducing gears. These are actuated 
by non- interfering motors. Mechanism is com- 
pletely enclosed and weatherproof. A solenoid 
brake locks rotator in position. 

The selsyn indicator is synchronized with the 
array and always indicates the direction of 
the beam. 

Center section and cross arms are light in 
weight, yet strong. Braced "T" -beam cross arms 
withstand high winds; three coats of the best 
synthetic enamel dependably protect them 
against weather. 

Signal Squirter Kit includes Rotator with 
mounted Inductostub assembly, direction indi- 
cator, center section, elements and insulators 
with all hardware ready for installation. 

Detailed assembly and erection instructions 
included with each kit. See your Jobber, or 
write today for complete details on the Signal 
Squirter. 

Manufactured under paten! number 2,292,791. 

Deluxe Rotator 

Direction Indicator 

COAXIAL 

cAMsERDICANcPHENOÚ ICiICcORPORATIONGS 1D830US .54thNAVE.DICHI CHICAGO 50ÁSIcs ILLINOIS 
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SUMMER PRICES 

NEW! 
"PREMIER" 

BANDSPREAD DIAL 

SIGNAL M570el 

GENERATOR $5475 
The "Premier" Model 570 is the ONLY low- priced 
Signal Generator wills DIICROMASTER BAND- 
SPREAD DIAL. equivalent to a scale length of 
approx. 80 " -a major feature for logging, sharp 
and critical tuning. 

Alit TRRIMMERS ON ALL BANDS. 
TRIPLE COPPER PLATED SHIELDING. 
Range 751KC -50MC on fundamental. a n d 50- 
15031C on 3rd harmonic, useful for aligning FM 
and Television Receivers. 
Accuracy better than 1%. 
Special geared -straightline frequency tuning con- 
denser provides linear calibration over entire dial 
range. Complete with co -axial cable. 
Overall size 12" by 12%" by 5%" ; shpg. wt. 
21 lbs. 

ELECTRONIC MEASUREMENTS 
VOLOMETERS 

í01A $175o 
3" METER 

Model I01B 
OPEN FACE 
4" METER $2Osls 
OPEN FACE 

PORTABLE 
IQIAP 3" Meter. 

$21.50 net 
I OI BP 4" Meter 

$24.95 net 

PRECISION 
APPARATUS 

x+920 
Combination Mutual 
Conductance Tube 
Checker and 
MULTI -TESTER 
$8954 

NET 
#832 S $23.37 net 
#844 VOLT -OHM #954P 

METER $3613 5 9 n, 
SIGNAL GENERATOR 

eZ 

Precision '` $ 
62 

E200C net 

DETROLA RECORD CHANGERS $14.95 

Electrolytic Condensers 
50 by 50 -150V 690 

KENYON Power Transformer 
325 mill -400 v. CT -6.3 at 4.5 
amps. Fully shielded. 5 v. at 6 1595 
amps. 
6L6 Push Pull or Push Pull Parallel 50 
watt. Completely shielded. 250 mill pri- 
mary 5000 ohms -sec. 2-4-8-15-500 
ohms. 5519 
H -57- Special Lim. Quan. 

PHONO MOTOR and PICKUP KIT 

SPECIAL 

545 
Complete 

Crystal pick -up -Top quality constant 
speed motor. Motor Assembly only $3.95 
Send 250^ deposit nth order-balance Express Collect. 
Orders under 55.00 send check or money order plus 

portan. 

LEOUHRD KODlO IBC 
69 CORTLANDT ST 
NEW YORK 7, N.Y. 

20 

S P O T R A D 

practice, it might interest you to know 
that the club meets every night, Wash- 
ington time, except Tuesdays and 
Thursdays, with the initial call for 
play going out on 29,400 kc. in the 
10 -meter amateur band. Paired play- 
ers move to a new frequency before 
the games start to avoid interference. 
Other active members include Jack 
Tunis, W4KDK; Willis Campbell, 
W3WLM, Burt S. Engel, W3KFZ, 
R. J. Schneider, W3MJE, and Frank 
Speight, W3MNR. 

RADIO CHESS is, of course, nothing - 
new to many a ham, and international 
matches have not been uncommon. 
But the Washington group claim that 
they keep playing more often, consist- 
ently and with greater zest than any 
other league in the circuit, and their 
schedule would seem to bear them 
out. . They certainly have one of 
the world's most unusual hams in Iry 
Hershowitz. He's been broadcasting 
since 1937 and radio is both a profes- 
sion and a hobby. By day he is an 
aircraft radio maintenance technician 
at Bolling Field, and served there 
throughout the war. 

FROM TIME TO TIME (RADIO 

NEWS, September, 1946; May, 1947) we 
have mentioned that big things were 
going to be doing in international ra- 
dio one of these days. Last year, State 
department sources said, the most sig- 
nificant meeting in world radio his- 
tory would be held, probably in Wash- 
ington, possibly early this year. Early 
this year the date was - finally set - 
May 15; and the place -Atlantic City 
instead of Washington. State didn't 
give reasons, but knowing Washington 
summer weather the way we do, and 
learning that the conference will last 
probably three months, and knowing 
how the vacation weather is adver- 
tised at Atlantic City, you can draw 
your own conclusions. 

WE LEARNED a number of other 
things that may be interesting. The 
Atlantic City three -month gathering 
is not a conference to end conferences 
on international allocations and allied 
matters. To trot out a State Depart- 
ment word, Atlantic City will be for 
protocol purposes only -a protocol be- 
ing a rough draft. While the rough - 
draft diplomats are still conferring, 
another conference will begin, giving 
another set of statesmen from home 
and abroad an opportunity to see At- 
lantic City while they work. This will 
be called the Plenipotentiary Confer- 
ence, a plenipotentiary being a man 
who can okay a treaty for his govern- 
ment without having the treaty later 
bounce like a rubber check. This gath- 
ering will last a month and hopes to 
get beyond the protocol stage. It will 
be followed "in the fall" by a High 
Frequency Broadcasting Conference, 
which (it says here) will settle all 
outstanding international radio ques- 
tions. Could be that everything will 
be nailed down by the end of the year, 

1 0 N E W S 

but on the other hand there are going 
to be some ducky -winter sports in 
Canada next winter and some of the 
conferees may get to like Atlantic City 
so well that they will want to go back 
in 1948.... The U. S. allocation plan, 
according to experts here, is a honey, 
and will probably be accepted without 
major changes. If, we hasten to add, 
and /or when... . 

DROPPED IN on the FCC the other 
day to see how the mobile radio hook- 
ups were going. They're going great 
guns, we were told -expanding so rap- 
idly, indeed, that the Commission is 
calling additional hearings on the 
service for early September. Urban 
mobile service is more in demand than 
highway service, but both are boom- 
ing. Only thing that is holding up ex- 
pansion is lack of equipment. Even 
so, FCC has authorized common car- 
rier mobile service in 58 cities in the 
United States, plus Honolulu. Most of 
the hook -ups are being made by the 
Bell telephone system and independ- 
ent telephone companies. FCC reports 
that the telephone industry has been 
okayed for about 5600 units in _ the 
urban service, and is already com- 
mitted to spend some six million dol- 
lars setting the units up. In the high- 
way branch of the development, 79 

cities propose to use it in Continental 
U. S., plus two in Hawaii. Some 3200 
units are okayed for highway use, 
which, together with fixed bases, rep- 
resent potential cost of another four 
and a half million.... Using the tele- 
phone service is as simple as rolling 
off a log where available -you simply 
dial or ask for the mobile service oper- 
ator and she dials the call number of 
the vehicle you want to reach. An 
audible or visual signal in the auto- 
mobile signals the driver, who picks 
up his dashboard telephone set and 
says, "It's your nickel -begin!" On 
his set is a "push -to- talk" button 
which permits him to switch from re- 
ceiving to sending... . 

PENDING WORLD AGREEMENT 
on marine frequencies, FCC is going 
ahead on all fronts to develop radio 
facilities to speed water travel and 
insure its safety. Recent develop- 
ments have been outstanding in the 
radar field; where experimental work 
got under way last September, with 
FCC authorizing three bands for ma- 
rine radar. U. S. Coast Guard experi- 
menters have been coordinating gov- 
ernment marine radar work toward 
improving both marine and air navi- 
gational beacons and installing them 
extensively, especially along danger- 
ous strips of coastline and near big 
harbors. There is also an extensive 
program going to coordinate Navy and 
Coast Guard work toward improving 
channel and buoy detection by radar. 
The use of precision radar, reflectors 
and beacons in off-shore hydrograPhic 
surveys is being set up by several or- 
ganizations.... In the marine depart - 

(Continued on page 108) 
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RADIO 

MODERN RADIO 
EQUIPMENT FOR YOU 
TO USE AND KEEP 

The very essence of National Shop Method 
Home Training Is EXPERIENCE. You get 
actual experience by working with modern 
Radio and Electronic equipment -building 
many types of circuits. You may build a 
fine, long distance MODERN SUPERHET- 
ERODYNE, signal generator, miniature 
radio transmitter, audio oscillator, etc.- 
many other standard actual operating 
pieces of equipment- conduct cathode ray 
and other experiments. This practical work 
advances with your training -YOU LEARN 
BY DOING! 

Modern Radio-FM Broadcast and Reception - 
Television - Industrial Electronics, Power, 
Control, Communications - new equipment 
and methods demand new technical ability and 
experience. Keep up to date with the latest. 

Shop Method Home Training 
By a Real Established Resident Trade School with 
Its Own Television and Broadcasting Studios, 

Shops and Laboratories. 
TRAIN WITH ADVANCED 

TECHNIQUE 
The good fobs in Radio Electronics 

now go to the men who are equipped to 
handle them. It takes training and ex- 
perience. National Schools, one of the 
oldest and largest trade schools in the 
country, makes it possible for you to 
get this training right in your own 
home IN TOUR SPARE TIME. 

National maintains modern resident 
training Studios, Shops and Labora- 
tories where instructors and engineers 
are working constantly to improve 
training methods. SHOP METHOD 
HOME TRAINING is a logical exten- 
sion of this practical system. 

A FREE lesson that shows you how 
practical and systematic this new train- 
ing method is will be sent you without 
obligation. You may keep and use this 
lesson to prove to yourself Jost how 
practical National Training really is. 

Get one of the ninny NEW SOBS 
that demand new techniques and meth- 
ods in Modern Radio. Get your share of 
the NEW BUSINESS that servicing 
the new sets and equipment demands. 
Experts agree that Radio. Television 
and Electronics present opportunities 

APPROVED FOR 
TRAINING 

UNDER GI BILL 

f 

See What National Training 
Has Done For These Men 

Finds a Place in Radio 
Broadcasting 

"I 
ee 

oarsedg r 
at thNational ae 

34. Since then I have been 
employed at Western Electric 
Co, d Federal Mfg. Co. On April 30 I joined the engineer. 

g staff of SVKNE in Keene. 
New Hampshire, as Tra,:smit. 
ter Engineer. Pr i or to my starting your course I didn't 
know a thing about Radio. My 
rapid rise in this field is evi- 
dence of what your school can accomplish with anyone who is willing to spend few hours 
a day with your training. May f express my sincere thanks to you and the faculty at National 
Schools." 

FRANK J. SAMMFJR. 
Keene. New Hampshire. 

Now Manager of Service 
Department 

"I am really proud to be a National Graduate - it has helped me to hold my present 
position. Now manager of serv- 

e department for V a l l e y Music Company. Times have 
changed since I enrolled for National Training. I have an amateur Radio station to keep 

up on perimento in t h a t 
held. W7HLF. Plus many. 
many sound installation prob- 
lems. I have no time to call it pare time' any more - 
thanks to National Schools." 

DWIGHT J. ALBRIGHT, 
Medford, Oregon. 

College Professor 
Appreciates Course "I a t to take this oppor- tunity to tell you how much I 

appreciate this Course. Since 
being here at t h e College I 
have been able to put the the- cry to very good use. I have 
installed a P.A. system in the students' dining hall; today I 
am purchasing t h e required 
equipment to Install a similar 
system in the large assembly 
hall; and at all of the large 
meetings held so for I have 
been assigned the task of set- ting up the portable P.A. sys- 
tem. I have also repaired sev- 
eral Radios for the boys and 
the professors, including car 
Radios. So once again. thanks for a fine Course. I am look- ing forward to the rest of the training with pleasure." 

Brother v- BENllege, 
Saint Mary's College, 
Salat Mary's College, 

Calif. 

July. 1917 

much greater than ever before! 
Radio is expanding with far- reach- 

ing improvements in reception. No one 
knows yet how great the Television 
market will be. Electronics will touch 
almost every walk of life -in industry 
and in the home. 

TURN YOUR INTEREST IN 
RADIO INTO A CAREER THAT 
WILL ASSURE YOU SUCCESS AND 
SECURITY. 

FIND OUT WHAT NATIONAL 
TRAINING CAN DO FOR YOU 
Where do you stand today in mod- 

ern industrial progress? What does the 
future hold for you? You owe it to 
yourself to investigate this opportu- 
nity. With National Training YOU 
GET AHEAD FAST -you may step 
into a good position or start a busi- 
ness of your own, with little capital. 
even before you complete your National 
Course. 

Fit yourself for career of inde- 
pendence. good earnings. success and 
security in one of the fastest growing 
fields in industry. For full information, 
just send your name and address on the 
coupon and mall it TODAY. 

Get This Book 
FREE 

This big book presents the 
facts about the field of Elec- 
tronics and your opportunities 
in it together with full Infor- 
mation about the advanced Na- 
tional Training. Read it and 
make up your own mind that 
National Training will equip 
you for a great future. No 
salesman will call on you from 
National. The book is FREE 
with your sample lesson. Clip 
and mail the coupon TODAY! 

NATIONAL SCHOOLS Alit* LOS ANGELES 37, CALIFORNIA EST. 1905 
V 

. ' 
MAIL OPPORTUNITY COUPON FOR QUICKAC IOiN 

1 

L 

National Schools, Dept. 7 -RN (Mail in envelope or pasto 
4000 South Figueroa Street, Los Angeles 37, California on penny post card) 

Mall me FREE the two books mentioned in your ad including a sample lesson of your course. I understand no salesman will call on me. 

NAME ter: 
ADDRESS 

CITY 

Check here if veteran of World War I1 

Include your zone number 
STATF 

.1 
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Start your 
Own 

RADIO 
SERVICE 

Includes TEST EQUIPMENT, TUBES, PARTS, TOOLS 

SHOP 
Choose one of these 
3 GREAT NEW DEALS 

a. 

3 complete going -in- business packages. (If necessary they can be changed to suit your needs.) 

There never was a better opportunity than now to start a profitable 
business of your own. No fuss, no worry. Here's everything you need. 
Details upon request. Write, wire or phone! 

TEST INSTRUMENTS 
Compact - Accurate - Priced Right! 

Jeweled Meter Range Selector Switch 
All multipliers bridge tested for 1% accuracy 
Zero adjustment -built in batteries 
Molded bakelite case only 3- 15/16" x 

2 -7/8 x 2 

MODEL 451A 
AC -DC 

Volt -Ohm- 
Milliamm eter 

A dependable instrument of 
wide utility -sensitivity 1000 
ohms per volt. 
Ranges: Volts AC, DC, and 
Output Ranges, 
0- 10/50/100/500/1000; 
Ohms full scale, 500,000. 
Ohms center scale, 7200. 

NET complete with batteries 1490 

;Il 
tl 

RADIART AERIALS 
The Quality leader Recognized by 
everyone Admiralty brass rods 
Triple plated Permanently rattle 
proof Static muffler ball Polye- 
thelene insulated Hl Q lead with pro- 
tective vinylite covering Supplied 
with single pin (Motorola) connector 
and adaptor for bayonet style (Delco 
and Philco) fittings. 

TYPE CF3 -63 
A two insulator side cowl mount -3 section 
63' rod -supplied with 3 insulators and wedge 
adaptor to fit 957 of all car bodies 99 
-complete with 48' lead. 
List price $4.95 -our price 

TYPE CFA3 -63 
All angle cowl or fender mount -A modern 
Radiart development -fits all body contours, 
straight or curved. cowl or fender. 3 section 63' 
rod easily adjusted to vertical with- 99 
out tools -complete with 40' lead. 
List price tí.45 we sell for 

GENERATOR CONDENSERS 

MODEL 312 
Volt -Ohm- 
Milliammetr 

An economy pocket meter 
featuring a 2' moving vane 
meter. 
Reads: AC -DC volts, 

0- 25/50/1251250; 
Mills AC -DC, 0-50; 
Ohms, 100,000; 
mfd..05 -15. 
Jacks provide range 
selection. 

NET Complete with cord and plug 675 

PHILCO part No. 61- 0177 -.5 mfd.- ' x lis' -4' lead -slotted mounting 
strap for easy installation- Standard 
Merchandise -not war surplus -Present 
list price $1.00. 
Our special - 

over 85% off 14c 

PHONO PICKUP CRYSTALS 
Standard types -Set Manufacturers close -cut 

all G d 

Webster F2- Replaces L20 -L40. 
L70 etc. -pin type terminals -1 
oz. preure -1 volt output -5000 
cycle cutoff. 
List price 85.00 -you pay us 

SHORE P93 -W57A -pin type 
terminals -aí oz. pressure -1.6 
volt output -6000 cycle cut off. 
List price $4.45 -our Special 

149 

198 

Astatic L- 70-new postwar design 
-solder terminals -1 %oz. pressure -I volt output -4000 cycle cutoff. 
List price $5.55 -we quote you 

BEAM OF LIGHT 180 
Selenium cell only. no holder. postpaid... 

(Puts new- life into Philco Changers) 
Sapphire needle only. no mirror, 20 
post paid 

Als-lentr FAMOUS "LITTLE TRIPLETTS" 

The I?ttle Testers with the big 3' Meters 
Bakelite cases 3h," a 5t /11" x 21/4' 
Range selection switch -long, easy to read 
scales. We made a good buy -here they are 
at rock -bottom prices -The greatest buy 
ever offered in precision testing equipment. 

200 WATT SOLDERING IRON 
FAMOUS HEXACON ELECTRIC'S MODEL 201 

7t 

FEATURES: 
Full 200 watt replaceable element. f tinned Copper 
tip, replaceable. One piece drawn case -gun metal finish. 
6' heavy duty cord -stand included. Comfortable, well 
balanced handle. Operates on 110 volt's -AC or DC. 
List Price $8.00 
Speed up your heavy work - 
Save time -save money at 

369 

Model 6505C - OUTPUT METER 

A 4000 ohm constant impedance 
AC volt meter with ranges of 0-1.5- 
6 - 15 - 60 - 150 volts. Conversion 
chart for reading DB level from - 
10DB to +35 DB. 100 microam- 
pere meter. Excellent for receiver 
alignment, level indicators in re- 
cording equipment, general use on 
electronic apparatus. Regular net 
24.50. A "one time only" 9 Special 
buy at 

OUTPUT TRANSFORMERS 
Clean stocks - long leads - 
mounting feet - made to fit 
where 'you need them. 
For 6F6-6K6-to 4 ohm voice coil 
-size 2- x 1W a 1? 8'. 
50L6- 35L6 -25L6 to 4 ohm voice coil 
1 %'x 1.' x 1 %'. 
Specify quantity of each type you 
need at 49c 
Order from the Ad 

Write - Wire - Phone 

Model 606B- VOLTAGE TESTER 

Checks voltage and polarity. 
Range: 0 -440 AC-DC volts -defi- 
nite Indications for 115, 220, and 
440 volt lines. Separate polarized 
vane for AC or DC indication. 
Built in test leads. Excellent for 
checking wiring, fuses, general fac- 
tory installation and maintenance. 
Every plant - every electrician 
needs several at this low 895 price. Regular riet 16.67 
Special at 

2 2 

100 
feet 

ALL RUBBER 
LAMP CORD 

Underwriters Approved brown rub- 
ber covered insulated parallel Cord - 
"zips" apart easily -non fraying - 
deluxe -way above average quality. 

500' 
Roll 

989 

MULTI -USE WIRE 
Stranded No. 22 tinned wire -glass 
"ROCKBESTOS" 1000 volt insula- 
tion- fireproof aircraft wire -a war- 
time development -at this low price 
you can use the best- 

45c Ée°Ót°........3ß9 

bilk 1 
KMVIL! SUPPLY & 

ENGINEERING CO., In <. 

JEWELLED PILOT 
LIGHT ASSEMBLIES 
Candelabra screw base for 110 c. :lt 
lamp. 
Mount in 1' hole. 

Lamps removable from front of panel. 

Available marked 1-2-3 or 4 on back 
of white lens. 

YOUR CHOICE net 19c 

Include full remittance with orders of $3.00 or less. 
Include 25% deposit with all C.O.D. orders of 
$3.00 or more. Prices subject to change without 
notice. 

SEND FOR FREE CATALOG 

129 SELDEN AVE. DETROIT 1, MICH. 
RADIO NEWS 
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.T1 
WEBSTER ELECTRIC 

tealkeride 
... the new line of 

WEBSTER ELECTRIC Pickup Tone Arms 

LOW TRACKING 
PRESSURES 

DEPENDABLE 
PERFORMANCE 

S SERIES 

PRECISE 
CONSTRUCTION 

Here is another step forward -New Designs - 
and improved performance in the new line of 
Webster Electric Pickup Tone Arms. 

Among the many outstanding features are their 
low tracking pressures, attractive appearance, 
and freedom from resonance distortion. 

Additional points that describe their merit are 
as follows: 

Perfect Response 
'Modern Styling 
Low Record 

Wear 
*Easy to Install 
Feather -light 

Tracking 

*High Needle -point 
Compliance 

Accommodate Various 
Needles 

All Voltage Requirements 
*Negligible Surface Noise 
Correct Tracking Angle 

Already adopted by many leading record player 
manufacturers for new models, they offer the 
finest in styling and performance for modern- 
ization and repair of existing equipment. 

In addition to this new line of complete pickup 
tone arms, a complete selection of cartridges is 
available for universal replacement in all snakes 
of tone arms. 

Send for your copy of New Cartridge Rep:ace- 
ment Chart that shows which cartridge to use 
for correct replacement purposes. 

URNS "S "- Sturdy die -cast zinc alloy construction with 
spring counterbalance maintains tracking pressure at 
only one ounce. Meets majority of requirements. 

SUMS "T "- Stamped aluminum construction without 
counterbalance or springs. Inthrnally braced to give 
maximum rigidity and freedom from resonance distortion. 
Tracking pressure 1.25 ounce. 

OR SUMS "V "- Aluminum die -cast construction. a deluxe 
model with high lateral ridge to assure absolute minimum 
in resonance distortion. Tracking pressure .75 ounce. 

(Licensed under patents of the Brush Development Company) 

WEBSTER 
RACINE CLECTR'C WISCONSIN 

ELECTRIC 
Established 1909 

Export Dept. 13 E. 40th Street, New York (16), N. Y. Cable Address "ARLAB" New York City 

"WHERE QUALITY IS A RESPONSIBILITY AND FAIR DEALING AN OBLIGATION" 
.lulu, 1917 2a 
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A SIGN OF 

SUCCESSFUL 

SERVICING 

ENTER THE 

RIDER 
MANUAL 
CONTEST 

224 
OPPORTUNITIES 

TO WIN! 

E4,3251 
CASH 

PRIZES 

Witte has all fifteen RIDER MANUALS 

Anyone in Philadelphia's rodio- service circles 

can tell you of the high reputation and efficiency 

of the servicing deportment of Witte Radio and 

Television Co. And, Witte hos one thing in com- 

mon with other successful shops; it recognizes the 

time -saving value of Rider Manuals, by maintain- 

ing a set of all fifteen volumes. 

You, too, need this servicing doto on Ameri- 

can mode receivers made between 1920 and 1947. 

You, too, need the facts to quickly diagnose 

troubles in any and all receivers that come to you 

for repair. You, too, need all fifteen Rider Man- 

uals. For, from no other single source is this corn - 

plete service available; receiver schematics, volt- 

age doto, alignment data, resistance values, 

VOL. XV 
JUST OUT! 

2000 pages, plus 
181 page "How 
It Works" Book. 

$18.00 complete 

chassis layouts and wiring, and trimmer connec- 

tions. Dependable, authoritative information. 

Volume XV, covering sets issued during 1946 

and some unpublished pre -war models, is full of 

features resulting from "Sixteen Years of Contin- 

uing Service for the Rodio Servicing Industry." 

For example, "clarified- schematics ", which break 

down the composite diagrams of hundreds of 

complicated multiband receivers into individual 

schematics of each circuit as it exists with each 

turn of the wave band or equipment switch. 

With each copy of Volume XV is the 181 page 

"How It Works" book, a guide to the theory of 

operation of the new technical features in the 

latest receivers. Volume XV, also includes all pop- 

ular "Ham" communication receivers, Scott re- 

ceivers, Magnavox RA combinations and record 

ployer combinations. 

Rider Manuals are an investment which keeps 

pouring out profits for you. Those who bought 

Volume I, 17 years ago, are still benefitting from 

it. Be sure your shop has the Sign of Successful 

Servicing -be sure it has all fifteen Rider Manuals. 

AND 

SERVICING 
EQUIPMENT 

JUST TELL WHY 
(in 100 Words or Less) 

"RIDER MANUALS 
MEAN 

SUCCESSFUL SERVICING° 

That's oll you need do. Nothing 
to buy. Nothing difficult. No need 
for fancy writing. Write your 
entry on official blank, obtain- 
able from your ports jobber, in 

plain everyday English. The first 
thing you write may win you one 
of the 224 valuable prizes. 

Send in your entry 

NOW! 

Volumes XIV to VII (each volume) $15.00 

Volume VI 11.00 

Abridged Manuals I to V (one volume) 17.50 

Record Changers and Recorders 9.00 

JOHN F. RIDER 
Publisher, Inc. 

RIDER MANUALS 
21 

MEAN SUCCESSFUL SERVICING 

404 -4th AVE., N. Y. 16, N. Y. 

Export Division, 
Rocke International Corp., 

13 E. 40th St., New York City 
Cable ARLAB 
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CAPACITORS 
PAPER 

MICA SILVER r 

Type 71 

Diaclor Impregnated Capacitors 

Diaclor Impregnated to Assure 
Greater Uniformity of Production 

Stable Capacity Over a Wide Range 
of Temperatures Excellent By -Pass 
and Coupling Qualities Available 
Within a Range of 600 to 6000 Volts 
Working, or Higher ... these are the 
credentials that qualify Sangamo Type 
71 Diaclor Impregnated Capacitors as 
Blue- Ribbon entries for broadcast and 
aircraft transmitters, industrial appli- 
cations, and in high- voltage circuits of 
all kinds. 

Diaclor, the chlorinated dielectric 
used by Sangamo, permits greater uni- 
formity of production because of its 
controllable characteristics. Smaller 
sized capacitors, for use where space is 
at a premium, are made possible because 
of its high dielectric constant. Fire hazard 
due to accidental leakage is eliminated 
because Diaclor is non -inflammable and 
non -explosive. 

July, 1947 

Type 71 capacitors have high insu- 
lation resistance and low direct current 
leakage. They can be supplied with 
either composition rivet, screw type, 
hermetically -sealed pyrex glass or 
stand -off porcelain terminals, and with 
your choice of four types of mounting 
brackets. They are available in a wide 
range of capacities. 

Sangamo manufactures a complete 
line of paper, mica, and silver capacitors 
for every radio and electronic applica- 
tion. A quarter of a century of experi- 
ence in building better capacitors, with 
new and more exacting requirements 
and greater accuracy demanded each 
year, give Sangamo capacitors -of all 
kinds -Credentials that Qualify! 

Your Jobber can Supply You. 

SPRINGFIELD ILLINOIS 
25 
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CREI -Where the Professional Radioman Studies 

CREI Offers the Modern Technical Training You Need 

to Qualify for the Good Jobs - Good Salaries - 
Secure Futures That Can Be YOURS 

Face the Future and Face the Facts. 

Radio is moving at a pace so fast, 
that it is far beyond the expectations 
of the most optimistic authorities a 
short time ago. In the Communica- 
tions field alone, the FCC recently 
predicted that a few years will bring 
more than 14.00 standard broadcast 
stations - an increase of aviation 
ground stations from 700 to 2500 - 
radio- equipped railroads from 1 road 
to 150-FM stations from 50to 3000. 
The radio frequency power used in 
industrial electronics already ex- 
ceeds that used by all broadcasting 
stations. This remarkable growth 
makes the most progressive radio- 
man realize the need for authorita- 
tive training. It should be a timely 
warning to others that they must 
"re- tool" their technical knowledge 
in order to keep pace. 

The Industry has advanced so 
rapidly -that, while it has created 
good jobs and remarkable oppor- 
tunities -most of them are "over the 
heads" of the average radioman. 

That's why it is so important, if you 
have an "ounce of ambition ", to 
prepare now. You can increase your 
technical ability with the thorough, 
practical technical training for 
which thousands have enrolled with 
CREI since 1927. CREI home study 
courses in Practical Radio -Elec- 
tronics and Television Engineering 
offer you the chance to acquire the 
profitable knowledge and ability to 
enable you to keep pace with this 
zooming industry. 

You owe it to yourself - to your 
family -to equip yourself with the 
ability to go after and get the good 
jobs that are actually "going beg- 
ging" for adequately trained men. 
You can start training NOW in your 
spare time, but you must be ambi- 
tious and willing to study seriously. 
Technical education is one of the 
very best investments you can make. 
It will pay you dividends all the rest 
of your life. It costs only a postage 
stamp and a few minutes' time to 
write for the interesting facts. Mail 
the coupon today. 

Mail Coupon Today For This 24 Page Free Booklet! 
If you have had professional or amateur radio experience and want to 
make more money, let us prove to you we can give you the training you 
need to qualify for a radio job. To help us intelligently answer your 
inquiry - PLEASE STATE BRIEFLY YOUR BACKGROUND OF 
EXPERIENCE, EDUCATION AND PRESENT POSITION. 

VETERANS! CREI TRAINING AVAILABLE UNDER THE "G. I. BILLI" 

SURVEY PROVES FACTS! 
The following are excerpts from 
comments made in a survey of 
CREI graduates recently com- 
pleted. The original names and 
statements are in our confidential 
records. 

"The eouree has been very helpful in the 
everyday things that crop up in the broadcast 
field and is especially useful to one employed 
in a broadcast station." 

-A Chief Engineer -4-23 -47 

"My CREI training has helped me with radio 
theory so that I was prepared to undertake 
problems in design, construction installation 
and maintenance as they came along." 

-A Chief Engineer- 4 -24 -47 

"I found CREI even more than I expected; 
I have gained confidence and respect for nay 
fellow workers as well as my employer, and will 
always feel that CREI has given me the founda- 
tion necessary for whatever I may accomplish 
in radio." 

-Maintenance and Operation -4.23.47 
"Radio is changing so fast today that with- 

out the clear, concise training that CREI pro- 
vided, I would never be able to look such 
things in the "teeth ", as FM, Facsimile and 
Television." 

-A Chief Engineer- 4 -22 -47 

"As far back as I can remember in my 
"radio" life one eternal question mark has 
been before me-WHY DOES IT WORK THAT 
WAY? Many seem content to take another's 
experience and word as Gospel, but all that did 
for me was to make me wonder the more. 
Truthfully, CREI opened many doors, and 
things which were beyond comprehension to 
me when I began my Radio Electrician career 
in the CAA are now not only acceptable with- 
out question but fully understood." 

-A CAA Radio Electrician- 4 -28 -47 

"The knowledge gained from study of the 
CREI course is valuable to me in my daily 
work. I expect to take a written examination 
sometimes this summer for probational appoint- 
ment to the position of FCC Radio Engineer, 
and if I pass the exam as I hope to, consider- 
able credit will be due CREI training." 

-A FCC Radio Inspector -4-29 -47 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Rd., N. W., Dept. RN -7, Washington 10, D. C 
Gentlemen: Please send me your free booklet, "CREI 
Training for Your Better Job in RADIO- ELECTRONICS ", 
together with full details of your home study training. 
I am attaching a brief resume of my experience, education 
and present position. 
CHECK D PRACTICAL RADIO ENGINEERING 
COURSE PRACTICAL TELEVISION ENGINEERING 

NAME 

STREET 
CITY_ - ZONE _STATE 

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

Capitol Radio Engineering Institute 
An Accredited Technical Institute 

DEPT RN-7, 16TH AND PARK ROAD, N. W. WASHINGTON 10, D. C. 

Branch Offices: New York (7), 170 Broadway San Francisco (2), 760 Market St. 
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Will your soldering iron support a new home? 

We don't blame you or any radio 
tec hnician for wanting a new 

h 9 ded 
ly you can't get it by wishing. You can with 

your soldering iron. Every electronic device you 
service requires the use of your soldering iron. 

Therefore, anything that gives you more time behind 
your soldering iron means more cash for you. 

NEW BOOKLET FULL OF MONEY -MAKING IDEAS 

What can you do to make more money ? This ques- 
tion is answered by a straight- shooting booklet 

called "Keep Your Iron In The Fire ", part of a com- 
plete service -sales program initiated by IRC in the 

interest of servicemen. Ask your IRC Distributor 
for your copy ... today. International Resistance 

Company, 401 N. Broad Street, Philadelphia 8, 
Pennsylvania. In Canada : International Resistance 

Company, Ltd., Toronto, Licensee. / HOT TIP* Canvass your locality for service 
business with a postcard mailing. Business reply 

mailing pieces are available through your IRC 
Distributor... 2 colors, imprinted with your name 

and address. *From "Keep Your Iron In The Fire" 

INTERNATIONAL RESISTANCE COMPANY 

Wherever the Circuit says 12 
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SONAR 
6 /10 METER XMITTR 

Here is a compact rig for 6 or 10-11 

meters. Narrow band FM, 22.5 watts 

into any type antenna from 30 -600 

ohms. Uses 40 meter xtcl. Uses the new 

2E26 in final. Has tuning and devia- 

tion indicator and antenna and control 

relay. Requires 100 mils at 250 -600 

volts. Complete with tubes and coil for 

either band, less xtal and power supply. 

$7243 

ABBOTT TR48 

You know all the good points of the 

old TR4. This one has been redesigned, 
using a 955 as detector $52.00 
Kit of tubes, HY75, 61.6, 7F7, 955 9.39 

POWER SUPPLY 

For 6 volt operation. Carter Genemotor, 
350 volts at 150 mils $14.94 

HAND MIKE 

Shure TI7B with push -to -talk switch, 5 

ft. cord and PL -68 plug $1.49 

BROAD BAND CONVERTERS 

New CML converters for 10 -11, 6 or 2 

meters. May be powered trim rcvr, 
each $27.50 
Power supply for converters 19.50 

Note: All prices are Net, F.O.B. NYC 

and are subject to change without 
A. notice. 

Telephone: --zizTh LOngacre 3.1800 

103 Ws+st 43rd St., Now York 18, N. Y. 
4441111I 
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INDUSTRY 
E. F. JOHNSON COMPANY of Waseca, 
Minnesota, has purchased from the 
Gothard Manufacturing Company of 
Springfield, Illinois, the Gothard line 
of indicator lights. 

The line is being manufactured by 
the Gothard Division of the E. F. John- 
son Company at the Waseca plant, all 
tools, dies, inventories and rights hav- 
ing been transferred to the new owner. 

Current Gothard catalogues will re- 
main in effect, according to the John- 
son company. 

* e 

HENRY C. L JOHNSON has been ap- 
pointed Advertising Manager of the 
Rheem Manufactur- 
ing Company. 

For the past ten 
years, except for a 
short period when 
he served as an offi- 
cer in the Navy, Mr. 
Johnson has been 
with Sylvania Elec- 
tric Products Inc. 
He was Advertising Manager of Syl- 
vania's radio, electronics, and interna- 
tional divisions when he resigned to 
take his new position. 

Mr. Johnson will make his head- 
quarters at the New York office of the 
company. 

HOWARD W. SAMS & CO., INC. are cur- 
rently distributing ballots to radio 
servicemen asking that they indicate 
their preference on seven possible 
techniques for the schematic diagram- 
ming of tube sockets. 

Working in conjunction with the 
RMA, ballots will be tabulated and the 
results will be used for the purpose 
of simplifying and clarifying the print- 
ing of radio and electronic diagrams. 

* e * 

HARRY C. INGLES, who served as Chief 
Signal Officer of the United States 
Army from July, 
1943 to March, 1947, 
has been elected 
President and a Di- 
rector of RCA In- 
stitutes, Inc. 

Mr. Ingles, who 
retired from the 
Army on March 31st 
with the rank of 
Major -General, had a long and color- 
ful career in military service. He is 
the holder of the Distinguished 
Service Medal, the Oak Leaf Cluster 
and decorations from Great Britain, 
France, Venezuela and Columbia. 

He holds the degrees of Bachelor of 
Science and Doctor of Engineering 
and is a graduate of the Army Signal 
School and the Army War College. 

The RCA Institutes, Inc. which he 
now heads has a current enrollment 
of 1350 students, 70 per -cent of whom 
are veterans of World War U. 

SIDNEY KARR has been named assist- 
ant Advertising and Publicity Man- 
ager for the Ampli- 
fier Corporation of 
America. 

Formerly with 
Templetone R ad io 
Mfg. Corporation of 
New London as As- 
sistant Advertising 
Manager, Mr. Karr 
conducted that corn - 
pany's consumer and trade advertising 
and public relations- activities. 

In his new position, Mr. Karr will 
undertake an educational program 
designed to acquaint the electronics 
industry with recent advances in the 
design and engineering of the com- 
pany's amplifiers. 

* * * 

OLIVER J. GREENWAY was appointed 
Vice -President of the International 
Resistance Company at a recent meet- 
ing of the Board of Directors. 

Mr. Greenway has been serving as 
Works Manager of the company since 
June of 1.944 and in his new capacity 
joins Harry A. Ehle and Jesse Marsten 
as Vice-Presidents of the company. 

Prior to his service with Interna- 
tional Resistance Company, Mr. Green - 
way was associated with Westing- 
house's East Springfield plant for 21 
years. 

* * * 

KEITH J. ACKLEY, former chief radio 
and television inspector for Strom - 
berg- Carlson, h as 
joined the compa- 
ny's sales division 
as District Merchan- 
diser covering the 
New England and 
Northeastern New 
York State terri- 
tory. 

Mr. Ackley joined 
the staff of Stromberg- Carlson im- 
mediately upon his graduation from 
the Syracuse University's engineering 
school. He was employed as a test 
equipment designer and was later pro- 
moted to the post of chief radio and 
television inspector. 

He is an active amateur radio opei- 
ator with the call letters W2QEO. 

* * e 

DON McCLURE of N. W. Ayer and Sons, 
Inc. was elected President of the 
American Television Society at the 
annual election of officers and direc- 
tors held recently in New York 

Serving with Mr. McClure are Bert 
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SPEAKER 
MODE L H N P -51 Coaxial with frequency range 

control adjusts performance to program quality 
For home entertainment, studio, monitoring and moderately high -level sound reinforcement 
Jensen Model HNP -51 Coaxial has no equal at any price. Actually it is a loud speaker "system" 
consisting of two loud speakers and a frequency -dividing network. Frequency selector switch 
permits adjustment to program quality and insures correct frequency response whether operating 
with "FM," "AM," phonograph records or transcriptions. Cut -away section shows how precision 
construction and workmanship is combined with the achievement of Jensen engineering tradi- 
tionally committed to the highest standards in the acoustic industry. The result creates another 
superlative Jensen product heading the family of Jensen Coaxial speakers ranging in price from 
$30.00 to $125.00. 

All Jensen Coaxials are available in a variety of * "Bass Reflex" Cabinets to make 
complete Reproducers. List prices of complete reproducers range from $84.00 to 
$212.00. 

Ask for Data Sheet No. 136 and get complete information about Jensen 
Coaxial Speakers and Reproducers - all are now ready for immediate 
delivery. A new 24 -page Jensen Catalogue also awaits your request. 

'Trade mark registered 
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JENSEN MANUFACTURING CO., 6617 S. LARAMIE AVE., 
IN CANADA: J. R. LONGSTAFFE, LTD., 11 KING STREET, 

July, 19,17 

CHICAGO 38, 
TORONTO 

U.S.A. 
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LET THIS AUTOMATIC TEACHER" 
show you exactly how to repair over 

4800 RADIO MODELS 
without expensive test 'equipment ! 

GHIRARDI SAVES YOU TIME 
-HELPS YOU MAKE MONEY 

Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK is the ideal manual to show you ex- 
actly how to repair radios at home in spare time - 
quickly and without a lot of previous experience 
or costly test equipment. It contains MORE 
THAN 4 POUNDS OF FACTUAL, time -saving 
money -making repair data for repairing all models 
and makes of radios better, faster and more profit- 
ably than you may have thought possible! 
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NOT A "STUDY" BOOK 
RADIO TROUBLESHOOTER'S HANDBOOK 

can easily pay for itself the first time you use it. 
You don't have to study it. Simply look up the 
make, model, and trouble symptom of the Radio 
you want to repair and go to work. No lost time! 
Clear instructions tell exactly what the trouble is 
likely to be- EXACTLY how to fix it. Actually, 
this big 744 -page manual -sise HANDBOOK brings 
you factual, specific repair data for the common 
troubles that occur in practically every radio in use 
today -for over 4800 most popular models of Home 
and Auto radio receivers and Automatic record chang- 
ers of 202 manufacturers! In addition, there are 
hundreds of pages of helpful repair charts, tube 
charte, data on tuning alignment, transformer trou- 
bles, tube and parts substiWtion, etc., etc. -all for 
only $5 (45.50 foreign) on an UNRESERVED 5- 
DAY MONEY -BACK GUAR- 
ANTEE! 

Get a Complete RADIO-ELECTRONI 

SERVICE EDUCATIO 

1300 pages 706 illus. 
723 review questions 

COMPLETE DATA ON TEST INSTRUMENTS - 
TROUBLESHOOTING -REPAIR 
A. A. Ghirardi's big 1300 -page 
MODERN RADIO SERVIC- 
ING is the finest, most complete 
instruction book on Radio-Elec- 
tronic service work for either the 
novice or the professional Radio- 
Electronic serviceman -bar none! 
Read from the beginning, it is a 
COMPLETE COURSE IN 
SERVICING by the most mod- 
ern methods. Used for reference, 
it is an invaluable means of brush- 
ing up on any servicing problem. 

Gives complete information on 
all essential service instrument 

5 -DAY MONEY -BACK GUARANTEE 
Technical Division, MURRAY HILL BOOKS, INC., 
Root. RN -77, 232 Madison Av.., Now York 18, N. Y. 

I Enclosed find S for books checked or O send C.O.D. 
(in U.S.A. only) for this amount plus postage. If not fully satis- 

Ifactory, I may return the books at the end of 5 days and receive 
my money back. 

O MODERN RADIO O RADIO TROUBLE - 
SERVICING SHOOTER'S HANDBOOK 

86 ($5.50 foreign) $5 ($5.50 foreign) 

Special MONEY -SAVING COMBINATION 
Both big books for only $9.50 ($10.50 foreign) 

Name 

Address 

types; how they work (with wiring 
diagrams), when and why to use 
them; how to build your own; pre- 
liminary trouble checks, circuit and 
parts analysis; parts repair, replace- 
ment, substitution; obscure radio 
troubles, aligning and neutralizing; 
interference reduction -and hundreds 
of other subjects including How to 
Start and Operate a Successful Radio- 
Electronic Service Business. 723 self - 
testing review questions help you 
check our ,progress EVERY STEP 
OF THE WAY. Only $5 complete 
(55.50 foreign.) 

You Can't Go Wrong on o 
Ghirardi Radio Rook! 

City & Diet. No State 
(Please print or write plainly) 

MONEY- SAVING 
OFFER! Get BOTH big 
books - Radio's most fa- 
mous Service Library - 
over 2030 pages - at a 
bargain combination price. 
See coupon. 

Taylor, Jr., of DuMont Television, 
Vice -President; Miss Dian Dincin of 
Pictorial Research, Inc., Secretary; 
and Archibald U. Braunfeld of Braun - 
feld, Piatto and Wolman, Auditors, 
Treasurer. 

The board of directors include 
George Shupert, Charles A. Alicoate, 
Charles J. Durban, Jack Levine, Paul 
Mowrey, Edward Sobol and Edward 
Stasheff. 

* * * 

J. J. (JACK) CLUNE, has been named 
Merchandise Manager for Air King 
Radios, according to 
a recent announce- 
ment made by Air 
King Products Co., 
Inc., Division of Hy- 
tron Radio ce Elec- 
tronics Corp. 

Mr. Clune is well 
known in the radio 
industry having 
been formerly associated with Nation- 
al Union Radio Corporation for seven- 
teen years in various capacities. He 
directed the firm's sales during the 
past few years. 

In his new position Mr. Clune will 
coordinate the company's program of 
merchandising and foster the closer 
cooperation between the manufac- 
turer, distributors, and the company's 
dealers. 

a e * 

FRED OGILBY has been named Sales 
Manager of Philco Corporation's Ra- 
dio Division, succeeding John M. Otter 
who was named General Sales Man- 
ager of the Corporation. 

Mr. Ogilby joined the Philco organ - 
ization in 1931 as a sales representa- 
tive for the New York branch of 
Philco Distributors, Inc. and became 
Sales Manager of the agency four 
years later. 

He served as General Manager of 
the Philadelphia branch of Philco 
from 1938 to 1945 and last year re- 
turned to New York as General Man- 
ager of that branch. 

e e 

V. A. KAMIN has been appointed Mer- 
chandise Manager for the Home Radio 
Division of Motor- 
ola Inc. (formerly 
Galvin Manufactur- 
ing Corporation). 

In his new posi- 
tion, Mr. Kamin 
will be responsible 
for the development 
of Motorola's home 
radio and television 
merchandise in all the various phases 
of engineering design, styling, and 
material cost. 

During the war he was a lieutenant 
colonel in the U. S. Army Signal Corps 
where as chief of the Radio Branch in 
the Office of the Chief Signal Officer 
he was responsible for the engineering 
and development of ground signal 
equipment. Prior to that time, Mr. 
Kamin was supervisor of all radio 
activities for Sears Roebuck and Com- 
pany. 
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90KC- 1IOMC -AM 
90KC-- 210MC -FM 
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MODEL "906" Signal Generator carries to new 
heights the SILVER tradition for the finest in 

test equipment at prices so low as to be im- 
possible to any other manufacturer. 

Eight fundamental ranges, direct frequency 
calibrated to - 

1 % accuracy, cover 90 kc. 
through 170 mc. A three tube R C a.f. oscilla- 
tor provides 400 cycles AM modulation, panel 
variable from 0 to nearly 100 %. Panel switch 
shifts to FM, 90 kc. through 210 mc., with 
MODULATION knob setting built -in electronic 
FM sweep anywhere from 0 to 500 kc. 

Output is continuously variable from less than 1 

microvolt, including strays through 20 mc., to 

over 1 volt. Microvolt meter, dual variable and 
4- position ladder attenuators; complete multiple 
shielding, 4- section line filter, all add up to a 

signal generator utterly without equal today. 

Add size and style matching famous "VOMAX ", 
"SPARX" Dynamic Signal Tracer and MODEL 
904 Condenser Resistor Tester and you have 
unmatched value. Yet volume production, care- 
fully controlled SILVER manufacturing costs, 

bring you MODEL "906" at only $89.90 net. 

Better get yours now, for production can't catch 
up with demand upon this truly superb labora- 
tory instrument for months to come. 

Mail postcard for NEW 16 -page catalog just released. 
O V E R 3 6 Y E A R S O F R A D I O E N G I N E E R I N G A C H I E V E M E N T 

7-&67744,1e9-SW.se.k. 
1 2 4 9 M A I N S T R E E T H A R T F O R D 3 C O N N E C T I C U T 
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Words that rode 

on a beam of light 

IF Alexander Graham Bell could look 
at the microwave antenna in the illus- 
tration, how quickly his mind would 
go back to his own experiments, 67 
years ago! 

For in 188o the inventor of the tele- 
phone had another new idea. Speech 
could be carried by electric wires, as 
Bell had demonstrated to the world. 
Could it be carried also bya light beam? 

He got together apparatus -a tele- 
phone transmitter, a parabolic reflec- 
tor, a selenium cell connected to hand - 
phones -and "threw" a voice across 

several hundred yards by wayes of vis- 
ible light, electromagnetic waves of 
high frequency. 

Bell's early experiment with the par- 
abolic antenna and the use of light 
beams as carriers was for many years 
only a scientific novelty. His idea was 
far ahead of its time. 

Sixty years later communication by 
means of a beam of radiation was 
achieved in a new form - beamed 

microwave radio. It was developed by 
Bell Telephone Laboratories for mili- 
tary communication and found impor- 
tant use in the European theater. In 
the Bell . System it is giving service be- 
tween places on the mainland and 
nearby islands and soon such beams 
will be put to work in the radio relay. 

In retrospect, Bell's experiment illus- 
trates once again the inquiring spirit 
of the Bell System. 

BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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MARLIN Rifle 
.22 Caliber 

REMINGTON 
Electric 
Shaver EASTMAN KODAKS 

MASTER 
METAL Radio 

Tool Box 

DELTA 
SPOTLIGHT , 

DORMEYER 
Electric Mixer ELGIN 

Compact 

RADIO -STEEL 
Scooter 

STEP -STOOL 
Folding Ladder 

PIPES 
by 

KAYWOODIE 

ARNOLD SCHWINN BICYCLE 

WESTINGHOUSE 
Electric Roaster 

6116/1 

PASTE COUPON 

ON POSTCARD 

GET 

THIS 

BARGAIN 
BOOK 

NOW! 

FREE! 
60 pages of new 
Olson Bargains in 
Radio Parts, Sound 
and Testing Equip- 
ment. Includes sec- 

tion of FREE GIFTS. 

.lulu. 1917 

I 
I 

1 

Remember, our nationally adver- 
tised Radio Parts are priced very 
low, so you get a better deal in 
every way at OLSON RADIO 
WAREHOUSE. Don't wait 
another minute. Send the coupon 
for our big new Catalog of Radio 
Parts and Free Gifts NOW, and 
start saving those Olson Pointers! 

ZIPPO Lighter 

CALLING all radio servicemen 
and amateurs! You get an 

honest -to -gosh share in the profits 
when you buy your Radio Parts from 
OLSON. We sell the dependable 
quality Parts you need, and we 
GIVE AWAY these fine premiums 
and many others listed in our new 
Catalog. No strings to these gifts; 
you don't pay a cent of cash for 
them. You get them with OLSON 
POINTERS. Read on! 

Olson sends you a free POINTER 
for every dollar's worth of Parts 
you order from us. Just pick out 
the gifts you want and save enough 
Olson Pointers to get them FREE. 
No cash, no "box- tops" required. 
There is NO LIMIT to the number 
of Free Gifts you can get. Look at 
the famous brand names on our 
premium gifts! We selected them 
carefully so you won't be dis- 
appointed. It's all GOOD STUFF! 

OLSON RADIO WAREHOUSE, Inc. 
73 E. MILL ST., DEPT. 85, AKRON, 

I want to save Olson Pointers for premium gifts. Send me your 
Premium Book and Price Guide right away. 

OHIO 
new FREE 

1 

1 

I 

NAME 

1 ADDRESS 1 

CITY ----- - - - - -- STATE - - - - - -- fJ 
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Here's the latest addition to 

the Pyramid family -an 

ultra- compact, high quality, 

metal -sealed, easy -to -mount capacitor! 

Pyramid Type TM units are 

available in a wide range 

of capacity and voltage ratings, 

for every application. 

And, like all other Pyramid 

capacitors, they're modestly priced! 

W R I T E F O R L I T E R A I 

PYRAMID 
ELECTRIC COMPANY 

JERSEY CITY 6, N. J. 

U R E 
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/ea:MICROWAVE 
C0MMUNICATIONS 

Microwave installations in moun- 
tainous locations are exposed to 
the elements. Perforations in the 
reflectors reduce wind resistance 
while not affecting their beaming 
behavior if less than a quarter 
wavelength in diameter. Reliable 
communication can be maintained 
despite snow and icing conditions. 

By 
SAMUEL FREEDM -A\ 

Author presents details of many unusual operating 
characteristics which must be considered in the de- 
velopment of microwave communications equipment. 

CURRENT and forthcoming devel- 
opments in two -way radio for 
utilization in railway, highway, 

relay and personalized systems indi- 
cate that the very high frequency band 
will be inadequate for the number of 
stations involved. These services are 
adequately possible only if we will 
recognize and utilize the availability 
of the microwave spectrum. For im- 
mediate purposes this pertains to the 
frequency spectrum between 300 and 
10,000 megacycles. Gradually it will 
be extended to the threshold of infra- 
red or 1,000,000 megacycles. 

Relatively few persons are familiar 
with the practical utilization of such 
frequencies for purely communication 
purposes. This limited group is com- 
prised largely of those who were in 
the armed forces during World War II 
or who were engaged in research and 
the manufacture of the equipment for 
the armed forces. Even then, their 
experience may be largely based on 
radar or detectional applications rath- 
er than actual communication between 
two or more points. 

July, 1947 

The author has, for the past several 
years, devoted his time to extensive 
study and the development of two -way 
microwave radio equipment in what 
is now known as the very high fre- 
quency band as An extension of his 
prewar two -way radio activity for pub- 
lic agencies. On the basis of actual 
tests conducted under á wide variety 
of conditions, both fixed and mobile, 
a set of determinations have been 
reached at this somewhat early date 
which may serve as a guide to the 
reader in his thinking and planning 
with relation to microwaves. 

These experiences and determina- 
tions to date may be largely summar- 
ized in the form of the following ques- 
tions and answers: 

1. What will be the range or cover- 
age? 

The minimum range and coverage 
under actual field tests to date indi- 
cate that it can be depended upon to 
reach the unobstructed horizon. 

2. Is the unobstructed horizon an 
absolute limit of range? 

This is usually not the case. Signals 

have been received so often when the 
transmitting station was blocked by 
physical barriers such as buildings, 
trees, vegetation, vehicular traffic and 
terrain, that on ultra high frequencies 
at least (particularly below 500 mega- 
cycles), communication is still possible 
even though the signal attenuates or 
fluctuates markedly. 

3. What conditions facilitate com- 
munication beyond the unobstructed 
horizon ? 

Any condition which facilitates re- 
flections at angles and in directions 
as to enable the energy to proceed 
with sufficient intensity away from 
the transmitter. 

4. How bad is the maxima and min- 
ima effect? 

Between any two stations, i.e. trans- 
mitter and receiver, there will be 
maxima and minima effects. If one 
station is fixed in location, the other 
station will get a sine -wave signal 
variation between maximum and min- 
imum or vice versa as it is moved to- 
wards or away from the other. This 
will occur within each half wave- 
length of distance. A half wavelength 
is 20 inches at 300 megacycles, 12 
inches at 500 megacycles or 2 inches 
at 3000 megacycles. 

5. How is the maxima /minima ef- 
fect eliminated or minimized? 

The absolute minimum signal is al- 
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most needle point in area. Some sig- 
nal is virtually always present even 
if stations inadvertently locate them- 
selves at critical distances where it 
might prevail. Maxima /minima ef- 
fects are particularly noticeable when 
a vehicle moves slowly enough or the 
wavelength is long enough to observe 
sine variations in signal intensity. Ex- 
tremely high signal strength will pre- 
vail at maximums and the converse at 
minimums with variations between 
these two extremes elsewhere. If the 
wavelength is short and the vehicle 
moves rapidly, persistency of human 
hearing is such that the signal sounds 
stable or sufficiently so as to provide 
satisfactory communication. For fixed 
points merely moving the equipment 
at either end slight amounts may make 
the signal vary from maximum to 
minimum or vice versa. Equipment 
should be spotted at maxima positions 
as indicated by strongest signal heard 
from a desired station. As the fre- 
quency is increased and reflectors such 
as parabolic or electromagnetic horn 
shapes are employed, then they may 
have an aperture which is several 
wavelengths in dimension. Some en- 
ergy will then be obtained at all times. 
There will be several maxima focus- 
ing or concentrating at the antenna 
dipole regardless of the distance be- 
tween the transmitting /receiving 
points. 

6. What other factors eliminate or 
minimize maxima /minima effects in 
practice ? 

Unless two stations are so located 

in free space with beamed transmis- 
sions too narrow to strike obstructions 
and reflect off, there will be signals 
reflecting off hillsides, - buildings, vege- 
tation, vehicles, earth's surface, etc., 
that will arrive by different length 
paths than the direct path through 
free space. Their maxima and min- 
ima will be different and will add to or 
subtract the direct energy received. 
It assures that some energy will al- 
ways be present to provide a signal. 
The use of automatic volume control 
provisions at the receiver reduces ab- 
normally strong signals and increases 
weak signals to provide a more satis- 
factory uniform signal level. 

7. How do ultra high frequency com- 
pare with very high frequency signals? 

U.h.f. (300 to 3000 megacycles) com- 
pares very favorably with v.h.f. (30 
to 300 megacycles) within any unob- 
structed horizon. U.h.f. is less supe- 
rior to v.h.f. or any lower frequency 
for ground wave communication be- 
yond the unobstructed horizon except 
where physical barriers loom up on 
the horizon of such contour, shape and 
composition as to facilitate reflection 
of energy beyond the horizon. U.h.f. is 
far superior to v.h.f. when energy con- 
centration or antenna beaming is de- 
sired and utilized because it involves 
physical dimensions for an array or 
reflector which are much more feasi- 
ble to provide. For a given dimension 
u.h.f. may be concentrated into a radi- 
ating cone which may be a hundred 
times stronger than for v.h.f. This en- 
ergy concentration compensates for 

An example of circuit wiring on a medium frequency operated unit which would 
be impractical and unnecessary for equipment operating in the microwave region. 
The chassis would behave like a cavity. Any wire moving even a minute dis- 

tance would change the circuit operation. Each piece of wire handling high fre- 

quency energy would have higher skin effect losses and greater reactance. Most 

of the parts shown would be eliminated. A large portion of the capacitance re- 

quired would be that already existing between the electrodes within the vacuum 
tube. The equipment used to illustrate a medium frequency unit is a ship -to -shore 
radio telephone tro. ;smitter receiver which operates at 2000 to X000 kilocycles. 

and even exceeds any reduction in effi- 
ciency which may exist due to losses 
encountered by utilizing lower fre- 
quency techniques on the higher fre- 
quencies for well designed equipment. 

8. How does super high frequency 
compare with ultra high frequency? 

Up to now s.h.f. (3000 to 30,000 meg- 
acycles), while proven to be possible 
and feasible for short range commu- 
nication, has a higher rate of at- 
tenuation per mile. This attenuation 
increases when the atmosphere is 
obscured by rain, snow, dense fog or 
conditions other than normal visibil- 
ity. Where s.h.f. has been said to have 
a very high rate of attenuation, in- 
vestigation or inquiry will prove that 
this was the case when tests were 
made under the most adverse condi- 
tions. Such conditions might be dur- 
ing brief periods of the heaviest pre- 
cipitation. For example, arguments 
made to the author have been based 
on tests made in the vicinity of Hawaii 
in a very localized and freak area of 
the world during brief periods of time 
when the heaviest rains in the world 
fall. Admittedly, when rain comes 
down in the form of a cloudburst 
equivalent to a solid sheet of water 
with little openings in the downpour, 
or where a blizzard brings snow down 
so densely that visibility is totally 
impossible, signals will be much weak- 
er and be heard for much shorter dis- 
tances at satisfactory signal levels. 

9. What are the advantages of super 
high frequency 

Among the advantages are; ease of 
providing highly beamed radiation 
with small dimensions, gains of 10,000 
or more are feasible; radiation may be 
duplicated at the receiving point so 
that the over -all gain is squared; and 
very low power actually needs to be 
radiated through space. Satisfactory 
tests have been conducted over miles 
of intervening distance with actual 
transmitter output powers as low as 
a ten -thousandth part of a watt (100 
microwatts). It may be highly direc- 
tive to assure privacy and to make it 
possible to use the same frequency in 
the same general area for many chan- 
nels of communication beamed at dif- 
ferent angles or in different directions. 
A hundred kilocycles more or less 
means very little when the over -all 
frequency spectrum there is as great 
as 30,000,000 kilocycles. Services re- 
quiring wide channel bands such as 
FM or television can be readily ac- 
commodated. It is like a multimil- 
lionaire who is able to transact nor- 
mal business with only a few pennies 
of his total capital. 

10. What are the disadvantages of 
super high frequency? 

The reactance of inductance in- 
creases while the reactance of capaci- 
tance decreases with frequency at 
s.h.f. An inductance becomes a virtual 
insulator for a.c. while a condenser be- 
comes a virtual conductor at these fre- 
quencies. This may be actually an ad- 
vantage since it results in a very favor- 
able Q or a.c. -d.c. resistance ratio. Skin 
effect is annoying as high frequency 
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energy follows the surface instead of 
utilizing the entire cross -section of a 
conductor as in the case of d.c. or low 
frequencies. A conductor of large cir- 
cumference may have an effective a.c. 
resistance that may be no better to a.c. 
than a conductor of small circumfer- 
ence is for d.c. Dielectric losses exist 
since the space between any two pieces 
of metal results in condenser effects. 
The reactance of a condenser becomes 
very low as the frequency is increased. 
This involves new techniques such as 
the use of quarter -wave phenomena 
which can be 'advantageously and con- 
veniently used on s.h.f. while physical- 
ly impractical or impossible on lower 
frequencies. 

11. What can be said about frequen- 
cies higher. than s.h.f.? 

Super high frequencies at this time 
are considered to stop at 30,000 mega- 
cycles as defined by the Federal Com- 
munications Commission. What the 
conditions are like beyond 30,000 meg- 
acycles still is a matter for further 
research. Frequency regions will be 
found that are both favorable and un- 
favorable for communication. It be- 
comes a subject of increasing interest 
In the field of chemistry as the various 
gases in the atmosphere attenuate cer- 
tain ranges of frequencies. We begin 
to approach the infrared (or heat) 
spectrum from its low frequency end. 
Persons standing in the path of the 
radiation, particularly when very close 
to the radiator will feel a diathermy 
or temperature effect. Tests made by 
the author standing in front of an 
electromagnetic horn radiating 10,000 
megacycles from a pulsed transmitter 
having about 25,000 watts peak power 
gave a quick temperature sensation to 
his body that was pleasantly warm. 
Our eventual goal is the light spec- 
trum. If we can develop frequencies 
between 375,000,000 and 750,000,000 
megacycles then the radiation through 
space will be the colors between red 
and violet. 

12. When do u.h.f and s.h.f. work 
phenomenal distances such as mile- 
ages equivalent to many horizons of range? 

This may frequently take place 
when conditions in the atmosphere are 
such that the energy travels natural 
waveguide paths due to stratification 
of the atmosphere. Atmospheric strati- 
fication occurs when temperature and density layers are formed which are more pronounced than other parts of 
the atmosphere. Such effects may oc- cur at almost any frequency. For ex- 
ample, when the author first went on the air with the initial fixed and mo- 
bile units of the Barnstable County, 
Massachusetts, Police two -way radio 
system in 1937 on a frequency of 39,900 
kilocycles utilizing ten watts power at all stations, the Mission Ranch in Phoenix, Arizona, regularly recorded 
and advised . of transmissions picked 
up from both fixed and mobile units 
on Cape Cod, 2000 miles .away. Condi- 
tions were correct for duct or trapped 
communication. Cape Cod had fog and 
mist and close proximity to the ocean 
July, 1947 

3,000 MC. 
LOW POWER 

(O CM.) 

3,000 MC. 
HIGH POWER 

(10 CM.) 

Various sections of wave guides that can be used as transmission lines at super - high frequencies. The wider side limits the lowest frequency which can pass through. 
and must be more than half a wavelength in dimension. The narrower side limits the amount of power that can be handled by the guide. The wave guide can then handle a frequency higher than that represented by a half wavelength but will change its mode of operation, i.e., the point where energy may be inserted or extracted by a dipole or loop will change. The wave guide may also be used as an antenna 

if the end of the guide is flared out to better match the impedance of free space. 

while Arizona had dry hot conditions 
with much desert. Radio amateurs be- 
tween San Diego and Los Angeles 
areas in California communicate suc- 
cessfully on frequencies such as 144 
megacycles distances of 150 miles even 
though this is equal to as much as 5 
horizons for them. Experiences higher 
than that frequency although still very 
limited, indicate that it can be done 
on microwaves also. When thousands 
of radio amateurs take up their newly 
assigned frequencies in the region be- 
tween 420 and 22,000 megacycles, much 
information will be obtained for cor- 
relation as was done when they devel- 

oped short waves twenty years ago. 
Performances beyond the horizon will 
then become quite predictable. It will 
also become possible to associate cer- 
tain weather conditions with certain 
radio performance. Conversely, it will 
be then possible to associate certain 
radio canditions with certain weather 
conditions thereby improving the fore- 
casting of weather. 

13. How can the cost of microwave 
equipment be kept reasonable in cost 
and simple in design? 

This may be accomplished princi- 
pally by the utilization of tubes and 

(Continued on page 110) 

General Electric executives inspect various types of disc seal or "lighthouse" 
tubes used for low powered microwave transmission and reception. Al- though conventional in theory of operation, interelectrode spacing is reduced 
to a few thousandths of an inch by bringing the plate and grid out as discs instead of through the base pins. Such tubes can maintain phase relation- ships between cathode and plate making possible operation up to about 4000 megacycles without requiring the transit time to exceed a period of oscillation. 

37 

www.americanradiohistory.com

www.americanradiohistory.com


A Compact 150 Watt Trans 

J. B. 

By 

BETTER, W8VB6 

Using plug -in type roils this 
inexpensive rig will rouer the 
]O, 20. 40 and BO meter bands. 

TH resumption of postwar ama- 
teur activities found the author, 
like so many others, without ade- 

L quate gear to begin operation and with 
very little spare time available for 
construction or operation. Since few 
new parts were to be had it was de- 
cided to rummage around in various 
"junk" boxes for enough parts to put 
a low -power c.w. rig on the air, just to 
satisfy the "urge" until that all -band 
"dream" transmitter could be built. 
Thus the little rig shown in Fig. 1 was 
born, and results have far surpassed 
all expectations. Ii fact, it has been 
working so smoothly that construction 
of the "big rig" will probably be put 
off a few more times. 

The only parts bought new were the 
crystal, final tank coils and condens- 
ers, and the various 'oypass condensers. 
All the other parts, including the 
chassis, were either on hand or were 
purchased as surplus material. This 
accounts for the use of the 1616 rec- 
tifier tubes -they were given to the 
author outright and have been giving 
excellent service right along. At the 
mere 750 volts they are required to 
furnish it is likely they will still be 
here for some time to come. The 
829B, purchased for $3.00, has been 
in continuous operation for several 
months at an input of 165 watts (750 
plate volts at 220 milliamperes) with- 
out showing any signs of becoming 
gassy. (This input greatly exceeds the 
manufacturer's specifications, h o w - 
ever. According to their latest rat- 
ings, maximum plate voltage should 
be kept around 600, with plate current 
running about 200 or 210 milliamperes. 
These conditions are for c.w. operation 
and must be reduced for phone. At 
these inputs it is still possible to run 
approximately 120 to 125 watts in- 
put). Under experiment, the 829B in 
use at the present time has been run 
for one or two minutes with the key 
down before the plates began to show 
color at all (with 170 watts input). 
In this particular transmitter it was 
not found necessary to neutralize the 
829B at all. 

Socket connections of the 829B may 
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Fig. 1. Front panel view of home -built transmitter. 

prove puzzling unless one has a tube 
manual or socket chart. Looking at 
the bottom of the socket, the large pin 
is #4. Directly across the socket (in 
a straight line) is the tube "index" 
which will be found on the tube base 
as a small molded "bump" or small 
arrow. Beginning with the first pin 
immediately to the left of this index 
"boss" and rotating in a clockwise di- 
rection, the pins are: #1 (heater), 
#2 (control -grid #1), #3 (screen- 
grid), #4 (cathodes), #5 (heater cen- 
ter -tap), # 6 (control -grid #2), and 
#7 (heater). The plates, of course, 
are on top, #1 and #2 corresponding 
to the side on which the respective 
grids are located. For 6.3 volt oper- 
ation, heater pins 1 and 7 should be 
tied together and connected to one 
side of the heater winding, with pin 5 
connected to. the other. In most ap- 
plications it will be found permissible, 
and sometimes desirable, to ground 
one side of the heater circuit. 

The shield used for the 829B is made 
from an aluminum can shield similar 
to those used for 807's or 813's and cut 
to size. Several large holes were 
drilled and reamed around the edges 
to allow adequate ventilation. The 
tank coil support was made from an 
odd piece of aluminum and bent as 
seen in the photograph. Horizontal 
mounting of the tank coil allows the 
shortest possible connecting leads to 
the 829B plates and at the same time 
affords added protection to the glass 
envelope. 

The original panel was made from a 

discarded chassis base plate, but a new 
masonite panel was installed later to 
dress up the appearance a bit. The 
complete transmitter is mounted on a 
chassis 12 "x10 "x3 ". From left to right 
the panel controls are : Crystal Se- 
lector Switch, Oscillator Plate Tuning, 
Power Amplifier Grid Tuning, Key 
Jack, Power Amplifier Plate Tuning, 
and the On -Off Power Switch. Directly 
above the oscillator plate control is 
the "On -Off" indicator lamp; above 
the power amplifier tank control is the 
"Phone -CW" indicator lamp (for fu- 
ture use). Under 'the 0 -300 ma. plate 
meter is a closed- circuit jack for me- 
tering the power amplifier grid cir- 
cuit. An external 0 -50 ma. meter is 
plugged in when initial adjustments 
or changes are to be made. (Nor- 
mally the grid current runs about 10 
to 12 ma.). The toggle switch at the 
left side of the chassis (S) which 
throws the oscillator from conven- 
tional to tri -tet operation is never 
used unless straight -through opera- 
tion is desired on the fundamental 
crystal frequency. It is normally left 
in. "tri -tet" position. The oscillator 
second harmonic is sufficient to drive 
the 829B to full output on all bands. 

In the top view (Fig. 3) the parts 
layout starts with the crystal socket, 
6L6 oscillator, oscillator 'tank coil 
(with shield), final grid coil, 829B 
tube and shield, and the final tank coil. 
The rear half of the chassis is occu- 
pied by the two power supplies, with 
the oscillator power transformer, 80 
rectifier tube and can -type filter con- 
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denser at the right. To the left are 
the 1616 rectifier tubes, two 1000 volt, 
2 µfd. filter condensers (in parallel), 
and the power transformer Ts which 
make up the final power supply unit. 
This plate transformer, which is also 
tapped at 500 volts d.c., was purchased 
(used) for $7.50. The bleeder resistor 
at the back of the chassis (shown 
without its safety cover) is another 
surplus item obtained for a fraction 
of its normal price. So far all the 
surplus parts used have given a good 
acclunt of themselves. 

Also at the back of the chassis is a 
6 -prong socket and plug which form 
the control circuit. At the present 
time only two prongs are being used, 
these going to an "On -Off" switch in 
the primary circuits of both power 
transformers. The fuse and container 
are located at the right rear of the 
ch assis. 

On the underside of the chassis 
(Fig. 4) are, left to right; crystal tank 
condenser, final grid tank socket and 
condenser, 829B socket, key jack, and 
the final tank condenser. In the same 
order at the rear of the chassis are: 
filter choke (oscillator power supply), 
control socket, filter choke (final 
power supply), and (on stand -off in- 
sulators) the 2.5 volt filament trans- 
former for the 1616's. 

All leads were made as short and 
rigid as possible in order to keep r.f. 
losses at a minimum. Heavy enam- 
eled bus wire was used in most cir- 
cuits. Although probably not neces- 
sary, a copper shield was placed 
around the bottom of the 829B socket 
to minimize possible coupling effects 
between grid and plate circuits. The 
circuit diagram is shown in Fig. 2. 

Operation and tuning of the trans- 
mitter are entirely conventional. No 
trouble has been experienced with 
drift in the oscillator or instability in 
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R,- 20,000 ohm, 1 w. res. 
R3-200 ohm, 2 w. res. 
R3- 25,000 ohm, 10 w. res. 
R4 -6000 ohm, IO w. res. 
R -9500 ohm, 20 w. res. 
RG- 50,000 ohm, 20 w. res. 
R7-- 75,000 ohm, 200 w.- res. 
R5-400 ohm, 10 w. res. 
CI -100 ppjd. mica cond. 
C2, Ce, C5, C5, C5.0l Aid., 600 v. cond. 
CG -100 ppja. var. cond. 
C7, C50, Ca -.O, µfd., 1000 v. mica cond. 
C8-150 µpfd. /sec. (.03" spacing) var. cond. 
C12-60 'W.f./sec. (.05" spacing) var. cond. 
C,,, C14-8/8 pfd., 600 v. elec. cond. 
Cm. -C7e, C7G- 5 pfd., 900 v. cond. 
Co--4 Add., 1000 v. oil -filled cond. 
1T, It-Closed circuit jack 
F, -110 y., 2 amp. fuse 
CH1-10 hy., 100 ma. filter choke 

CH.. -12 hy., 250 ma. filter choke 
RFC , RFC,, RFC,, RFC, -2.5 mh., r.f. choke S,- S.p.d.t. toggle sw. S S Ss- S.p.s.t. toggle sw. 
7', -Power trans. 700 v. a.c., c.t. @ 120 ma.; 

5 r. @ 2 amps.; 6.3 v. @ 3 amps. 
Ts -Plate trans. 1400.1800 r. a.c., c.t. 9 

250 ma. 
T, -Fil. trans. 2.5 v. 9 3 amps. 
Crystals -See text 
Ma.-0 -300 d.c. ma. meter 
L1-80 meters, 26 t., #18, 11/4" diem., close - 

wound; 40 meters, 12 t., #18, 11/4" diam., 
closewound; 20 meters, 6 t., #18, 11/4" 
diem., 11/4" long; IO meters, 3 t., #18. 
11/4" diam., 11/4" long 

L. -2 -turn link, #18 wire, spaced approx. 
1/16" from "cold" end of coils L;,- Center link coil (Bud Type OCL) 

Li-Center link coil (B 6' W Type BCL) 

Fig. 2. Complete circuit diagram, parts list, and coil data for 150 w. transmitter. 

the final stage. Slight evidence of key 
clicks was present until a filter cir- 
cuit was installed at the key (Fig. 2). 

Future plans call for construction 
of a modulator unit which, it is hoped. 

Fig. 3. Top view of transmitter. Although components are 
relatively crowded, final operation is not adversely affected. 

will be capable of 50 watts audio out- 
put. An 829B will be used as Class 
"B" modulator, with a single 6SJ7 as 
speech amplifier. 

(Continued on page 92) 

Fig. 4. Under chassis view of rig. Note that bleeder resis- 
tor is mounted externally to provide good heat dissipation. 
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By 
FREDERICK J. NELSON 

Adv. Dept., The Billings Gazette 

No 

ELECTRONIC 
SERVICING 

YOUR FAULTY RADIO We have skilled technicians 
and 

ic Or 
equipment to do the latest 
radio. "t Yo 

service job eonctyou, Just 

PROMPT 
PICKUP AND 

phone and call 00000. DELIVERY 
SERVICE. 

ELECTRIC 
RE 

WIZZ BAN PAIRS SHOP PHONE 

YOUR RADIO 

WILL "SING" AGAIN! 
When your radio doesn't sound the 

way you want it to, bring it to us or 

call us It'll "sing" like new when we 

bring it back to you 

SMITH'S RADIO 

SERVICE 

1 

PHONE ADDRESS 

Fig. 1. 

matter what merchandise you stock, you are selling 
comfort, convenience, entertainment, and /or pleasure. 

YOUR customer never buys the 
thing you sell! An outrageous 
statement! You say the stores 

sell nylon stockings, and the gals buy 
them like hot cakes. Stores sell stock- 
ings right enough, but the customers 
don't buy them -they buy good -look- 
ing, whistle -attracting legs. 

You sell radios and radio service ? 
Your customers buy continued hours 
of pleasure or knowledge which they 
obtain by clicking a switch on the sets 
you sell or service. They buy just 
that -pleasure or knowledge -not the 
radio or service. 

Do you still insist that they buy the 
radio for itself ? How many radios 
have you sold because the set occupied 
so much space in the room, or had a 
modernistic cabinet ? Sure, the size 
and appearance added to the sale. 
However, how many of those custom- 
ers would have bought if that dream 
set didn't first bring in the desired 
stations with a tone to satisfy them ? 

What is the answer ? Just this: 
In selling radios or service, you must 
consciously or unconsciously talk in 
terms of what the customer wants. If 
you don't, you have had many a would - 
be customer walk out the door -with- 
40 

out one of your super, ultra, superior 
superheterodynes under.is arm. 

Of course, there was a tendency to 
believe that no advertising, no sales 
talk was necessary. To an extent, this 
was true. The scarcity of radios, parts 
and servicemen caused many people to 
buy the first thing they could find that 
was capable of bringing in the local 
stations. It didn't matter too much 
whether it was a razor blade rectify- 
ing signals from a clothesline antenna, 
or an upteen tube communications re- 
ceiver- selling was without effort. 

But! That day is over and you will 
now have to "sell" your services or 
your products. 

Selling, advertising and merchandis- 
ing -these terms are used almost in- 
terchangeably in modern business. All 
three contribute to the beautiful tone 
of your cash register ringing up addi- 
tional sales. The truth of our topic 
here fits into all three of these terms. 

Your customer never buys the thing 
you sell. Let us fit this into your sell- 
ing advertising, and merchandising. 
Here is how. We will forget what we 
are selling, and we will think in terms 
of what the customer buys. This 
should be a major principle in all of 

G RADIOS 

ADDRESS 

--.. 
Fig. 2. - 

our advertising, selling and merchan- 
dising. 

Newspaper Advertising 
We shall compare our new principle 

of "Sales" first to newspaper adver- 
tising, possibly the commonest single 
means of advertising offered to the 
sales- serviceman. While we are com- 
paring some ads against our major 
principle, we will add a few more im- 
portant rules for good newspaper ad- 
vertising. 

Compare your present advertising 
with some of the examples we have se- 
lected. 

Here is a definite "what you sell" ad : 

RADIOS 
PARTS 

AND REPAIRS 
CENTRAL RADIO SHOP 
PHONE ADDRESS 

Just a small ad . . . a one column 
by 2 inch ad appearing in the classified 
section every day. This expenditure 
for advertising is about the proper 
budget for local radio service advertis- 
ing. 

"Radios, parts and repairs" . . is 
pretty much what the serviceman has 
to sell, isn't it ? Is the ad getting re- 
sults ? It must be, since the adver- 
tiser continues to run it. However, 
any ad which tells the name and loca- 
tion of a shop is bound to bring in some 
results. We are interested in max- 
imum results for every cent paid out 
or every minute of time put into sales. 
This particular ad leaves a lot to be 
desired. 

This particular ad doesn't tell where 
the service can be obtained (in shop 
or at home) with only the name and 
address given, although the telephone 
implies a delivery service. A line 
"Pickup and Delivery Service" would 
definitely help this ad. 

(Continued on page 116) 
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Fig. 1. Top -front view 
of completed FM tuner. 

By 
JOHN V. URBAN, W2NB 

Development Engineer 
Potter Instrument Co. 

SINCE the allocation of the 88 -108 
mc. band to frequency modula- 
tion broadcasting, the author, 

like many others, has looked for a 
suitable tuner to use with the old 
audio amplifier. A system using the 
tuner for the old band as a variable 
i.f. amplifier, a 6J5 fixed oscillator, and 
a crystal diode mixer was tried. It 
was unsatisfactory, however, due to 
poor image rejection and lack of ade- 
quate sensitivity. 

With the introduction of the new 
6SB7Y pentagrid converter tube, the 
problem was simplified. The 6SB7Y 
is an octal based metal tube similar 
physically to the lower frequency type 
6SA7 converter. However, it has 
slightly more than twice the conver- 
sion transconductance of the 6SA7. It 
also has a much higher oscillator 
transconductance, therefore, it is 
much more suitable for operation in 
the 100 mc. region. The frequency 
drift of this 11 tube tuner, using the 
6SB7Y as a converter, is very satis- 
factory. Using one r.f. amplifier stage, 
employing a type 6SG7, good sensitiv- 
ity and gain are realized. The an- 
tenna, r.f. and oscillator coils are all 
of the homemade, self- supporting, air 
core type, and were found to have good 
stability. Two i.f. amplifier stages are 
used, employing type 6AC7 tubes and 
the new, compact Meissner 10.7 mc. 
FM i.f. transformers. They are per- 
meability tuned. A 6AC7 and a 6SJ7 
are used as a cascade limiter and func- 
tion very well to remove all traces of 
amplitude modulation. The discrim- 
inator uses a type 6H6 dual diode, 
whose output is coupled into r/z of a 
type 6SN7GT dual triode. The other 
half of the 6SN7GT is used as a 
cathode follower output stage to pro- 
vide a "stiff" output source which will 
be relatively unaffected by whatever 
it is driving. A 6U5/6G5 electron ray 
tube is used as a tuning indicator. The 
power supply uses a condenser input 
filter to help reduce hum to a suitably 
low level for high fidelity amplifica- 
tion. A 5Y3GT is used as the rectifier 
with a VR150 to stabilize the screen 
voltages applied to the tubes. For 
alignment purposes a frequency modu- 
lated signal generator and oscilloscope 
are recommended. While it is possible 
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Complete construction details for an FM lunar that 
can be built from readily arailable components. 

to use an amplitude modulated signal, 
the process is much more tedious and 
the results are seldom, if ever, good. 
It is much more difficult to detect such 
faults as insufficient bandwidth due to 
regeneration with an AM signal. Sig- 
nals of calibrated known frequencies 
are needed to calibrate the dial since 
no dials calibrated for the new FM 
band were available. These can be re- 
ceived from the broadcast stations on 
the air, after the tuner ïs completed. 
Fig. 1 shows the top view of the com- 
pleted tuner. The 6SG7 r.f. stage is 
close to the center of the chassis. The 
circuits then proceed to the front of 
the chassis, around the right side and 
along the rear edge. This was found 
to be the most practical layout. 

The completed chassis measures 
8x11x3 inches. It is made from %2" 
thick half hard aluminum sheet. A 
preformed chassis may be substituted 
if the facilities for bending are not 
available. The tube layout should re- 
main the same for short direct leads 
and best results. If a larger chassis is 
used, the relative measurements be- 
tween tube sockets, i.f. transformers 
and other components, should remain 
the same. Right angle brackets are 
used at each corner of the chassis to 
increase mechanical rigidity. Due to 
the operating frequency of the unit, 
rigidity is extremely important. The 
aluminum was given a.bright finish by 
dipping in caustic soda (sodium hy- 
droxide). This must be done in a well 
ventilated place, -outdoors if possible, 
and care must be exercised to safe- 

guard the eyes and skin. A half of a 
can of "Lycon," used normally to open 
clogged drains, was dissolved in a suit- 
able pan of water. The chassis was 
left in the solution for approximately 
20 minutes and then very thoroughly 
rinsed. After drying, a thin clear lac- 
quer coat is applied. This results in 
a permanent bright satin finish. There 
are many commercial concerns spe- 
cializing in the application of this type 
of finish. 

The cutout shown at the front of the 
chassis is for the particular Crowe 7" 
slide rule dial used and is subject to 
change by the builder. If plug -in elec- 
trolytics are not to be used, the two 
socket holes in the upper left hand 
corner of the chassis (Fig. 1) are not 
to be punched out. The tuning con- 
denser mounting will also vary accord- 
ing to the type available to the builder. 

Fig. 2 is a schematic diagram of the 
tuner. The relatively high plate and 
screen voltages are used to minimize 
the effects of electron transit time. At 
the higher frequencies, the time it 
takes for an electron to travel from 
the cathode to the plate becomes an 
appreciable part of the radio fre- 
quency oscillation time. By employ- 
ing the maximum rated positive poten- 
tials, the electron has the greatest pull 
exerted upon it and hence tends to 
reach the plate as rapidly as possible. 

The jumpers, bypass condensers and 
resistors should be wired to the sock- 
ets before they are secured to the 
chassis. Refer to the under chassis 
view, Fig. 5, for an illustration of the 
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manner in which the sockets were 
wired as subassemblies. The r.f. am- 
plifier, converter, and i.f. amplifier 
tube sockets should be wired in this 
manner. Short, direct, rigid connec- 
tions cannot be overemphasized as the 
key to the proper operation of the unit. 

The bypass condensers and cathode 
resistors are wired directly to the 
socket terminals. For example, a 
screen bypass condenser for one of 
the 6AC7 i.f. amplifiers should be 
wired from pin 6 to pin 1 of the 
socket and a short jumper used from 
pin 1 to the ground lug of the socket. 
It is suggested that ceramic or low - 
loss mica filled bakelite sockets be 
used for all high frequency and i.f. 
stages. Upon completion of the socket 
subassemblies for the r.f., i.f., limiter 
and discriminator stages, the sockets 
and components should be secured to 
the chassis. The other sockets, i.f. 
transformers, variable tuning con- 
denser, terminal strips, power trans- 
former and other parts should be 
mounted next. It is most logical to 
wire the power supply first and work 
backwards to the r.f. stages. It is to 
be noted that one side of the filament 
winding is grounded and the 6SB7Y 
filament is fed through the oscillator 
coil in parallel with the cathode. The 
particular tuning condenser used is a 
four gang unit with the last gang left 
unused, and is shock mounted from the 
chassis by the use of live rubber grom- 
mets. This is done to reduce micro - 
phonics. Hence, the frame of the con- 
denser is not automatically grounded, 
but must be connected to ground by 
the use of short ground bus jumpers. 
Hammarlund .CPC type air trimmers 
are used and, depending upon the par- 
ticular maker and type, they may or 
may not have to be grounded exclusive 
of mounting. Copper or brass shields 
were placed between the antenna and 
oscillator and between the oscillator 
and first detector tuning circuits. In 
the model, they were made of .030" 
thick copper sheet and were found to 
give good insurance against coupling 
between stages and pulling. Pulling 
is very easily detected by the adjust- 
ment of the trimmer across the first 
detector or r.f. stage coil. If upen ad- 
justment of either of these trimmers 
the frequency of the unit shifts errati- 
cally, extraneous coupling is present 
between the stages. If properly 
shielded this effect should not occur. 

All stages are adequately decoupled 
from tiiè power supply to minimize 
instability from this source. The dis- 
criminator i.f. transformer is not ac- 
tually center tapped as will be noted 
in the diagram. Two 100,000 ohm re- 
sistors are connected to each side of 
the secondary winding. The junction 
of these resistors is used as a center. 
tap. Thi's results in some loss of audio 
since no matter how small the current, 
the audio output voltage is divided be- 
tween these resistors and the 100,000 

Fig. 2. Complete schematic diagram and parts 
list fer FM tuner. The circuit is straichtfor 
word and no trouble should be encountered. 
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ohm diode load resistors. An increase 
i7 the value of the diode load resistors 
results in some gain in audio output 
voltage. However, with the arrange- 
ment shown, the output is more than 
sufficient to drive any conventional 
amplifier having a phono channel with 
approximately 70 db. gain. 

The antenna, radio frequency and 
oscillator coils are all homemade from 
#16 bare copper wire. The enamel 
can be removed. from enameled wire 
by the use of steel wool. The antenna 
coil (L2) consists of 2 turns, %" in di- 
ameter. The antenna is coupled to 
the tuner with Amph.enol 300 ohm twin 
lead transmission line and a % turn 
link (L1). The link is coupled to the 
grid end of the coil, and is also %" in 
diameter. The r.f. coil (L:) is 2 turns, 
%" in diameter. The oscillator coil 
(L,) is 1% turns %" in diameter 
tapped at % turn. All coils are ap- 
proximately %" long. The final ad- 
justment on the length is made when 
the unit is aligned. The taps on the 
coils are made with a #20 wire ap- 
proximately 1" long. The coils are 
mounted from the proper socket ter- 
minal to a suitable grounding lug on 
the frame of the tube socket. It is 
recommended that a Cinch socket with 
grounding lugs be used, since these 
provide short direct grounds and solid 
supports for the coils without the use 
of a lead. 

After the unit is wired it should be 
checked for shorts and wiring mis- 
takes and then aligned. If only an 
amplitude modulated signal generator 
is available the following data will 
serve as a guide to the proper proce- 
dure. Connect the signal generator to 
the grid of the first i.f. amplifier tube. 
An audio modulated signal can be used 

' and the output of the tuner connected 
to an audio amplifier and speaker. Ad- 
just the second i.f. transformer and 
limiter i.f. transformer for maximum 
audio output. The primary of the dis- 
criminator transformer tuned by the 
slug on the top side of the chassis is 
also adjusted for maximum output. 
The secondary of the discriminator 
transformer is adjusted until a definite 
null point of minimum audio output is 
found and is left at the middle of this 
null point. If desired, a vacuum tube 
voltmeter or a high resistance volt- 
meter of at least 20,000 ohms per volt 
is connected across the load resistance 
of one of the discriminator diodes and 
is used as an output meter for the ad- 
justment of the primary winding of 
the discriminator transformer. The 
slug on the top side of the transformer 
is adjusted for maximum deflection of 

-the meter. Then connect the volt- 
meter across the output of the discrim- 
inator (from cathode to cathode of the 
6H6) and adjust the slug on the under- 
side of the chassis for zero output in- 
dication. Apply the output of the sig- 
nal generator to the grid of the mixer 
using a suitable blocking condenser. If 
the blocking condenser is not used the 
output of the signal generator may be 
greatly decreased, since, unless a 
blocking condenser is included in the 
generator, the r.f. coil will be shunted 
July, 1947 

across the output attenuator of the 
generator. Even with the use off a 
blocking condenser, the relatively low 
impedance of the 100 mc. tuned circuit 
greatly attenuates the 10.7 mc. output 
of the signal generator.` Adjust the re- 
maining i.f. transformer cores to max- 
imum output and go over the complete 
i.f. channel and discriminator trans- 
formers, retouching any that may need 
to be readjusted. As a check it is a 
good idea to manually sweep AM sig- 
nal generator a few hundred kilocycles 
on each side of the center frequency of 
10.7 mc. 

The use of a frequency modulated 
signal generator and oscilloscope will 
give much better results than the 
aforementioned AM alignment pro- 
cedure. Connect the vertical amplifier 
input terminals of the scope across the 
100,000 ohm load resistor in the grid 
return circuit of the first limiter. Ap- 
ply the output of the FM generator at 
10.7 mc. to the grid of the first or sec- 
ond i.f. tube depending upon the oscil- 
loscope gain and the generator output 
available. A generator having a 750 
kilocycle sweep may be used. Adjust 
the i.f. transformer trimmers for a 
maximum height image with as flat a 
top as possible. Refer to Fig. 4 for a 
typical pattern. If a calibrated variable 
oscillator is available it can be mixed 
with the FM generator signal and a 
marker to calibrate the bandwidth of 
the i.f. amplifier obtained. The i.f. 
channel should pass at least a total of 
150 kc. across the flat top. If it doesn't, 
it may be due to regeneration, poor by- 
passing or poorly soldered joints. If 
all decoupling and bypassing precau- 
tions have been followed, there should 
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Fig. 3. Details for constructing folded 
ôiçole antenna to cover new FM band. 

Fig. 4. (A) Typical i.f. amplifier response 
curve. (B) Correct discriminator pattern. 

be no tendency towards regeneration. 
After the i.f. transformers have been 
aligned connect the vertical amplifier 
input of the oscilloscope to the output 
of the discriminator at the ungrounded 
cathode of the 6H6. At this point, a 
discriminator pattern resembling an X 
should be obtained after adjustment of 
the core of the transformer. The pri- 
mary core of the transformer should 
be adjusted for maximum height of the 
image. The lines crossing to form the 
X should be made as linear as possible. 
See Fig. 4. 

(Continued on page 118) 

Fig. 5. Under chassis view of new 88 -108 mc. FM tuner. Progression of 
circuit from 6SG7, near center, up and then clockwise around the chassis 
permits short, straight, rigid leads and compact component arrangement. 
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MOIEIIN LIGHTING for Radio 

d Appliance Stores 

"Unseen" merchandise cannot be sold -Light 

gour store for greater product turnover. 

By II. L. LOIi.1N 
Eng.-Consultant, Holophane Co., Inc. 

T HE purpose of radio -appliance 
stores, as of all stores, is to sell 
goods. This function is best ex- 

ercised if all the elements of the store 
contribute to it. Nothing should be 
permitted to compete with the mer- 
chandise for the buyer's attention. 
Fittings, surroundings and decora- 
tions, chosen for the sake of their own 
beauty, and without reference to the 
primary purpose of the store, will in- 
evitably compete with the merchan- 
dise and weaken its appeal. 

Brightness Scale 
Stating this principle positively, the 

merchandise should be the chief fea- 
ture in the field of view of the buyer. 
To achieve this the light should fall on 
the goods first, and then be reflected 
into the traffic areas and store gen- 
erally. 

Scientific lighting for selling (and 
any other kind is a handicap) implies 
an ascending scale of brightness in the 
buyer's field of view, with the mer- 
chandise occupying the peak. Much 
present day store lighting still brings 
about the reverse condition with either 
the lighting equipment, or the ceiling, 
or the upper part of the merchandise 
area at the top of the brightness scale 
and the merchandise near the bottom. 

Light sent to the ceiling first makes 
that structural detail the brightest 
feature. It is the first to attract the 
customer's eyes. It "optically" de- 
presses the merchandise and may lead 
to an unnecessary increase in wattage 
for local lighting, or for accenting or 
modeling light, if an effort is made to 
counterbalance the brightness. 

If general lighting is provided by 
means of suspended fixtures the light- 
ing units are highest in the scale of 
brightness and attract attention, 
usurping the place of the goods in the 
customer's field of view. Further, this 
common method treats the goods as 
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Fig. 1. (Top) Modern ceiling fixture which provides controlled ground lighting through 
use of fluorescent tubes and proper enclosure. (Bottom) Ceiling fixture which can be 
adapted for use in spotlighting merchandise displays through use of fluorescent 
general lighting and incandescent accent lighting in a single unit housing. 

part of the general background, 
lighted no more favorably than the 
walls, the aisles and the ceiling, with 
the result that even the .most skillful 
arrangement of merchandise takes on 
some of the characteristics of a confu- 
sion pattern. 

Controlled Direct Lighting 
Controlled direct lighting, plus ac- 

cent or modeling light, is the most ef- 
fective method by which the merchan- 
dise can be given optical dominance. 
Coupled with this must go a color 
treatment of all surfaces -floor, walls, 
ceiling, fittings- designed to cooper- 
ate with the light and to fully alert the 
buyer physiologically. 

This requires, for radio -appliance 
stores, a floor finish that will reflect 
30% of the light, walls that will reflect 
about 50 %, a ceiling that will reflect 

80 %, and fittings that will reflect about 
40 %. One color scheme that will meet 
these requirements is a medium sand 
colored floor, pale bluish -green walls, 
a medium blue -green finish for the fit- 
tings and an oyster white on the ceil- 
ing. Many other color schemes can be 
worked out for the above reflection 
factors to suit individual tastes. 

Ground Light 
The minimum ground light neces- 

sary to physiologically alert a buyer 
in a "surround" having the above 
reflection factors is 30 footcandles. 
Today this can be most conveniently 
secured with fluorescent lamps. The 
bare tubes should never be used. They 
are less bright than incandescent 
lamps but still too bright to be used 
uncovered with any degree of com- 
fort. There is little sense in making a 
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buyer uncomfortable when you are 
trying to get him or her to buy some- 
thing, not to mention the comfort of 
the employees. Further, the light 
from the bare tubes is so thoroughly 
diffused as to reduce the contrast be- 
tween objects and their background, 
thus requiring more light for a given 
degree of clarity than would other- 
wise be the case. If the tubes are 
used in enclosing equipment that con- 
trols the light by bending it away 
from its innumerable diffuse paths 
into paths directed towards the mer- 
chandise and the lower part of the 
store generally, the drop in vision 
caused by diffusion can be avoided. 

Equipment of this general nature is 
shown in Fig. 1 (Top). 

Accent Light 
The modeling or accenting light, 

used on island displays, or to accentu- 
ate special features of the merchan- 
dise, should be from two to three times 
the intensity level of the ground light. 
Fig. 3 shows the relationship between 
the ground light and accent illumina- 
tion levels as determined by checking 
the proportion of potential buyers that 
could be diverted to an accented fea- 
ture by using different illumination 
(and hence, different brightness) 
levels. 

The accenting light has to be in- 
candescent, not only because fluores- 
cent light does not enhance the ap- 
pearance of objects or people, but be- 
cause it cannot be focused or concen- 
trated to the degree required for 
"modeling" purposes. There are many 
devices on the market that can be used 
for this purpose but sometimes it is 
desirable to combine the accent light 
with the general light for the sake of 
good appearance. A new combination 
of fluorescent "ground" lighting unit 
with incandescent "modeling" light is 
shown in Fig. 1 (Bottom). 

Typical Store Plan 
In planning a lighting layout for a 

radio and appliance store it would be 
well to keep several important factors 
in mind. The entrance into the store, 
aisles and general lighting areas 
should be illuminated by fluorescent 
fixtures of some type or other. The one 
illustrated in Fig. 1 is considered ideal 
for this purpose. Should the store fix- 
tures include island displays it would 
be well to place these near the front 
of the store. These islands should 
have accent lights pouring high level 
illumination directly upon them. If 
a ceiling type fixture, as shown in Fig. 
1 (Bottom), is used for this purpose, 
it will be necessary to eliminate any 
canopy over the island display. Dis- 
plays with canopies can be lighted 
individually, as illustrated in Fig. 2. 

The lights recommended are indus- 
trial dust -tight units having a concen- 
trating distribution. They are en- 
tirely enclosed, can be lifted up out of 
the holes in,the canopy in which they 
rest on flanges, for opening and re- 
lamping, and require practically no 
maintenance. This latter is a very 
important feature in stores. 
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Care should be taken to choose the 
proper lighting effects in record play 
back booths. They should be lighted 
by a built -in ceiling unit, using a 100 
watt incandescent light. This is de- 
sirable to the extent that light can af- 
fect emotions- fluorescent light chills 
them. The use of fluorescent lights 
is not conducive to building up emo- 
tional listening pleasure. If two ladies 
sit together in a booth lighted by fluor- 
escent lamps each of them is likely to 
think the other looks a little ghastly. 
The foundation of booth lighting 
should therefore be a built -in incan- 
descent fixture that is easy to main- 
tain. 

There is a trend toward introducing 
mood lighting into booths and partic- 
ularly television display rooms; that 
is, having some mobile color arrange- 

inate from below in order to get onto 
the two walls selected and the ceiling. 
A possible way of doing this is shown 
in Fig. 4. 

This method requires the standard 
5 feet by 6 feet booth to be increased 
about 8 inches in both dimensions, 
although the floor will remain the 
same size as before, the increase occur- 
ring at the level of the top of the rec- 
ord reproducer. At this level the walls 
would be stepped back 8 inches on the 
two sides before mentioned, allowing 
space in which to place red, green, and 
blue incandescent lamps on about 6 
inch centers, below concentrating 
lenses. Louvers should be placed on 
top of the lenses to protect the listen- 
er's eyes from strain. The listener 
should be further protected by the face 
board which should be carried above 

Fig. 2. One type of direct lighting unit which may be used for is- 
land display highlighting. These units are sealed against dust and 
moisture. Relamping may be accomplished easily and quickly. 

ment that would permit milady to ad- 
just the color tone of the interior to 
heighten her enjoyment of the music, 
and increase her desire to possess the 
record, or the machine being demon- 
strated. Any arrangement of this sort 
will be relatively expensive and only 
experience can determine if it will put 
money into the pockets of the store 
owners through increased sales. It 
may, of course, become a competitive 
feature -a service that a store has to 
give because it has been adopted by 
competition. 

It is easy to see, by a process of 
elimination, that the only surfaces on 
which color might be played advan- 
tageously are the wall that faces the 
sitter, the wall opposite the doorway 
and the ceiling. There is nothing to 
be gained by playing color on the wall 
behind the listener, and not much ad- 
vantage (but a great deal of added 
cost and difficulty) in playing it on the 
entrance wall, cut up, as it is, by the 
door. The color would have to orig- 

the louvers about 3 inches (see Fig. 4). 
Each color of light should be wired 

separately and tied into separate rheo- 
stats or dimmer controls. The dimmer 
controls for each color, and for the in- 
candescent ceiling light should be lo- 
cated so as to be within convenient 
reach. 

The white light (ceiling) would be 
switched on to the "full" position when 
the listener entered the booth. From 
that point on the listener could dim 
the white light by turning the "white" 
knob down, and could turn on the red, 
blue, or green lights full or in any 
combination of strengths desired, by 
turning the "red," "green" or "blue" 
knobs. 

The various combinations of the 
above three colors will produce any 
intermediate color, and the addition 
of a dimmer on the "white" ceiling 
light would enlarge the range of color 
sensations to include a wide variety 
of delicate tints. 

(Continued on page 120) 
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J 
807 makes low cost 

Power Packaged Modulator 

11 RUFUS P. TURNER, W1AY 

A pair of 807's. operating class A112, will supply a maximum. 
audio output of 120 watts with relatively low driving power. 

THE versatility and high power 
sensitivity of the 807 in radio 
frequency circuits are well 

known to the transmitting amateur. 
In fact, it is so commonplace to think 
of this tube in connection with oscil- 
lators, frequency multipliers, and final 
amplifiers that the importance of the 
807 as an economical modulator is 
often overlooked. 

A pair of 807's operated in a class 
"AB," modulator will give a maximum 
audio output of 120 watts with only .2 
watt driving power. (The latter figure 
of course does not take into considera- 
tion power losses in the driver trans- 
former, 807 grid circuit, etc.). This is 
sufficient audio to plate modulate al- 
most a quarter kilowatt final amplifier 
input or to cathode modulate 600 watts 

Table 1. Chart gives RCA tube ratings for the 807 operating class AB 

VALUES FOR 2 TUBES 
D. C. Plate Voltage 400 500 600 750 volts 
D. C. Screen Voltage 300 300 300 300 volts 
D. C. Grid Voltage (Fixed) -25 -25 -30 -32 volts 
Peak A.F. Grid -to -Grid Voltage 78 78 78 92 volts 
Zero -Sig. D.C. Plate Current 100 100 60 60 ma. 
Max -Sig. D.C. Plate Current 240 240 200 240 ma. 
Zero -Sig. D.C. Screen Current S 5 5 5 ma. 
Max -Sig. D.C. Screen Current 10 10 10 10 ma. 
Effective Load Resistance (Plate -to- Plate). 3200 4240 6400 6950 ohms 
Peak Grid Input Power .. .2 .2 .1 .2 watt 
Max -Sig. Power Output (Approx.) 55 75 80 120 watts 

Fig. 1. Diagram of modulator and integral speech amplifier. Circuit has sufficient 
gain to accommodate all types of microphones commonly used by amateurs. 

e 

RI 

1 
1307 BIAS 

-300 V. 
-750 V. 6.3V. 

R3, R, -2 megohm, 1/2 w. res. 
R2-2000 ohm, 1 w. res. 
R.i 500,000 ohm, 1 w. res. 
R2, R,- 50,000 ohm, 1 w. res. 
R, -1 megohm pot. 
R -1500 ohm, I w. res. 4- 250,000 ohm, 1 w. res. 
Ri2-1 megohm, 1 w. res. 
R -800 ohm, 2 w. res. 

VRI50 

300 V. -91AS 750 V. 

R,, -See text 
Cl. C,-20 pfd., 50 d.c.w.v. elec. cond. 
C2-.1 pfd., 600 v. tub. cond. 
Cs, C7-.OI pfd. mica cond. 
Cs, Ce. C,-8 pfd., 430 d.c.w.v. elec. cond. 
Cs-10 pfd., 50 d.c.w.v. elec. cond. T,- Driver trans. Single plate to class AB, 

grids, 5:1 ratio 
T3- Output trans. (See text) 
11- Shielded mic. jack 

input. The d.c. plate and screen volt- 
ages required by the 807's doing this 
job are only 750 and 300, respectively; 
making it possible to "package" the 
small power supply with the modula- 
tor itself. 

Table i shows the RCA ICAS rat- 
ings for the 807 in class "AB," audio 
service. 

Fig. 1 shows the circuit schematic of 
a push -pull 807 modulator and inte- 
gral speech amplifier. This arrange- 
ment has sufficient gain to accommo- 
date all amateur microphones. 

The 807 power supply must be capa- 
ble of delivering one of the d.c. plate 
voltages listed in Table 1, at not less 
than 280 milliamperes. This will take 
care of regulated screens as well. A 
300 -milliampere transformer should 
be used whenever obtainable. The 
filter should employ choke input, to in- 
sure good voltage regulation. The 
6.3 volt filament transformer (or wind- 
ing) must supply 5 amperes at good 
safety factor if all of the tubes are to 
be heated from this one source. If 
separate filament windings are em- 
ployed, the one supplying the 807's 
need be rated only at 2 to 3 amperes, 
and the one supplying the speech am- 
plifier tubes can be a 2 ampere job. 

From Fig. 1, it will be seen that the 
807 screen voltage is regulated by 
means of a pair of OD3 /VR150 tubes. 
Regulation of this voltage insures 
maximum audio output with good 
voice quality. 

It is desirable to provide a separate 
300 -volt, 50- milliampere d.c. power 
supply for the speech amplifier stages. 
Such a unit would be small- sized. 
However, the required 300 volts may 
be obtained from a tap on a voltage 
divider in the 807 plate power supply 
if this supply is able to handle the 
additional 50- milliampere drain. 

The value of resistor R12 will depend 
upon the available 807 plate voltage. 
It must have a 25 to 30 watt power 
rating, and must be provided with a 
clip or slider for varying the resist- 
ance. The total resistance of Ri, 
should be 20,000 ohms when the 807 

(Continued on page 159) 
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Fig. 1. Panel view of the converted Navy receiver. The 
S -meter is a surplus 0-1 milliammeter. The knob under- 
neath the tuning control is for S -meter adjustment. 

mc. 

By. 
L. W. MAY, JR., p'3AJG 

Super Navy' igi: 

SURPLUS war material has pro- 
vided many an amateur with ex- 
cellent receiving and transmit- 

ting gear at a very nominal cost. Es- 
pecially is this true for the v.h.f. and 
u.h.f. enthusiast. Since, in wartime 
radio research, greater strides were 
made in the v.h.f. and u.h.f. fields 
than in any other branch, perhaps -it 
is natural that a portion of this same 
equipment would find its way into the 
amateur v.h.f. and u.h.f. fields. 

For the 144 mc. band, the world fa- 
mous SCR -522 solved the problem of 
a very inexpensive v.h.f. superhet- 
erodyne type receiver. In the 235 -240 
mc. range, a very easily modified piece 
of inexpensive surplus, known as the 
Navy ARR -1 or ARR -2, provided the 
basis for the same type of receiving 
equipment. 

Having thus conquered, so to speak, 
these two v.h.f. bands with superhet 
type receiving gear, the writer had 
been looking longingly at the 425 mc. 
u.h.f. band with the same "superhec- 
erodyn-ish" view in mind. Could a de- 
cent but necessarily inexpensive sur- 
plus doo -dad be found that would per- 
mit high quality u.h.f. superhet recep- 
tion at these frequencies ? 

A device of this type would no doubt 
cost Uncle Sam a mere thousand 
bucks perhaps -but it should be able 
to be obtained on the surplus market 
for -well say 25 dollars or so-the 
probable cost of a homemade rush -box 
superregen type of receiver. Prospects 
were not too bright in the beginning 
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Only minor changes are necessary to convert this 
Navy surplus itetit into a triple detection type 
superheterodyne for amateur radio applications. 

of this project, but once a 'ham gets 
than "yen," look out - 

In a QSO with W4EHU, it was 
learned that the Navy had declared as 
obsolete (thereby becoming surplus) 
a line of radar transmitters and re- 
ceivers of the ASB series. One of the 
receivers, the ASB -7 (CAY- 46ACE) 
appeared to offer a perfect answer to 
the problem. It was a beautiful job 
and consisted of an r.f. stage using a 
446A/2C40 lighthouse triode in con- 
nection with a precision machined co- 
axial tunable tank circuit, all silver 
plated and fitted with lead screws for 
adjustment. A couple of acorns 
(955's) served in the oscillator and 
mixer stages and these too used tuned 
lines and coax tunable tank circuits. 
It was a double superheterodyne type 
of device with the first i.f. high in fre- 
quency (55 mc.) and the second i.f. 
somewhat lower in frequency (16 mc.) 
The i.f. bandwidth was on the order of 
a megacycle which would be just about 
right. The nominal operating fre- 
quency was around 515 mc. and it ap- 
peared that quite a bit of tuning range 
was left to slip down at 425 mc. 

At any rate, it was decided to make 
the try as it was just too good to pass 
up. It is understood that some of the 
later models of this receiver used 
lighthouse tubes in both the r.f., 
mixer, and oscillator stages along 
with coax cavities, but since the 
earlier model was built along more or 
less conventional ham lines it seemed 
a little better bet to "break in" on. 
Price ? Oh yes, of course -and that is 
the best part. The complete unit less 
power supply (which is unusable any- 
way) sells on the surplus market for 
less than 25 bucks, including the light- 
house tube. 

For quick reference purposes and to 
gain an over -all picture of the receiver 
before tearing into the reconversion, 
refer to Fig. 2 which shows a block 
diagram of the original system. After 
the r.f. section, which was described 
above, the signal enters the first i.f. 
stage at the 55 mc. difference fre- 
quency, thence is amplified again in 
the second i.f. 55 mc. stage. Here it 
is passed on to the 55 mc. converter 
stage and along with a 6J5 oscillator 
operating at 39 mc. it is transformed 

Fig. 2. Block diagram of the original Navy ASB -7 receiver before conversion. 

4.1_,446A/2G40 
tiGHTHD'JSE 
f. nMPl1f1rR 

615 PAC. 

955 
1ST 

M1llEq 

6407 
15T1 f 
55 MC. 

6AC7 
?tent F. 

55 MC 

6A67 
2No 
MmtN 

6nC7 
ISt I. E. 

5 M6. 

6AC7 
2NO t. f, 
16 MC. 

6H6 + 4006 
61.16C006 

. VIDEO 
YMFL6tEß 

r.- C4t»p0E 
iCLIOwEp. 

2 0 OHMS f 
D.,pDT 955 

IST OSC. 
460 MC_ 

6J5 
Vin DsC. 
39 MC. 

47 

www.americanradiohistory.com

www.americanradiohistory.com


LAST 16 MC. I. F. STAGE 

I 0906 

6AC7i V907 1 L910 
ft 
11 

11 

ii 

R9I3 

B+ TO 
PRECEDING 

TUBES 

912 

R 

R 

6146 

SI 

V91 I 
A.N 

CS 

R6 

C 

R6 RIO 

RII 

RI3 

R12 

6V6 V909 

r 
T1 

4275-300 V. 

TO SCREEN 
GRID OF V904 

R15 

RIG 

6.3 V. 
TO ALL 
HEATERS 

R1- 47,000 ohm, 1/2 w. res. 
k-250,000 ohm, 1/2 w. res. 
R5. R4 -1 megohm, 1/2 w. res. 
R6, R7- 250,000 ohm pot. 
R6 -1500 ohm, 1/2 w. res. 
R6- 10,000 ohm, 1/2 w. res. 
RR, RID- 150,000 ohm, 1/2 w. res 
R,1- 330,000 ohm, 1/2 w. res. 
R,6- 20,000 ohm, 1/2 w. res. 
R19- 200,000 ohm, 1/2 w. res. 
R11 -750 ohm, 5 w. wirewound res. 
R1- 25,000 ohm, 1/2 w. res. 
R16- 50,000 ohm, 1/2 w. res. 

C 

C 

80 

*RRI,,- -1300 ohm res. 
*R,,,1 -2500 ohm res. 
C, -690 wild. mica cond. 
C2-150 µµtd. mica cond. 
C2-.05 Aid., 600 v. cond. 
C1, C0-.02 tad., 600 v. cond. C-5 Aid. 150 v. elec. cond. 
C -25 µfd., 25 v. elec. cond. 
CR -16 Aid., 325 v. elec. cond. 
Ca-8 µtd., 525 v. elec. cond. 
*CMMI. C9,.. -500 µµtd. cond. 
*Lana- Slug -tuned i.f. coil 
J -Open circuit phono jack 

JI ^o.%/ I 
ILPNONES 
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11T V. A.C. 

SI, S_, S6-- S.p.s.t. toggle sw. 
.8110-1 ma. d.c. meter 
CH1 -125 ma. filter choke 
T1- Output trans. 6V6 to v.c. 
TO -Power trans. 350 -0 -330 @ 100 ma.; 6.3 

V. @ S amps.; S v. @ 2 amps. 
1 -621C7 tube 
1 -6H6 tube 
1 -6SN7 tube 
1 -6V6 tube 
1 -80 tube 
Items are part of Navy ASB -7 receiver as 

originally suppplied. 

Fig. 3. Diagram of the second detector, audio. and power stages that were converted. Balance. of receiver remains unchanged. 

into the second i.f. frequency of 16 mc. 
Two i.f. stages of this frequency are 
employed whence it is detected in the 
diode 6H6 stage and fed to the video 
amplifier stage, which consists of a 
6AC7/1852 tube. All the i.f. stages 
also utilize this type tube. From the 
video amplifier stage, the signals en- 
ter another 6AC7/1852 tube which 
serves as a cathode follower device 
with output at 230 ohms. Thus, a 
total of 12 tubes are employed in the 
complete receiver. 

While it could probably be used as 
is, with the video and cathode follower 
stage, it was deemed advisable to re- 
convert the second detector (6H6 
stage) and following amplifier stages 
to something more conventional. At 
the same time it was decided that a 
noise silencer and an "S" meter would 
be added. These features will serve 
mainly along with the 55 mc. and 16 
mc. i.f. system as a basic i.f. channel 
for future converters, provision being 
made for entering either the 55 mc. or 
the 16 mc. point. (We are now look- 
ing towards the 1215 mc. superhet 
problem -in a very mild and relaxed 
manner, of course). The noise si- 
lencer incorporated is a series valve 
type and very effective on ignition 
type QRM. The "S" meter can be ad- 
justed to read any value with a signal 
tuned in, thus setting your own idea of 
S9, and will stay on zero with no sig- 
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nal tuned in -which is more than 
some commercially produced "S" me- 
ters will do. 

Briefly, the changes in the audio sys- 
tem were these: The original second 
detector stage (6H6) was modified 
slightly and one half of the diode was 
used for detection, while the other 
half was used as the noise silencer. 
The video amplifier 1852 tube was re- 
moved and in its position was sub- 
stituted a 6SN7 type. This double 
triode tube served then in two func- 
tions. One half became the first audio 
amplifier tube and the other half be- 
came the "S" meter tube. Finally, 
the last 1852 cathode follower stage 
made way for the old reliable 6V6 
power audio amplifier stage working 
into the voice coil of a small speaker. 
All of these modified changes are 
shown in Fig. 3. In the original ver- 
sion, the gain of the receiver was con- 
trolled externally by the voltage ap- 
plied to the second i.f. screen grid ele- 
ment of the tube and no other con- 
trol shows up on the receiver chassis 
itself. This has been added in the re- 
vised version and takes the form of a 
fixed voltage divider from the receiver 
power supply bus, resulting in max- 
imum r.f. sensitivity at all times. A 
conventional audio gain control is in- 
corporated into the audio section. 

A standard 7 x 19 inch relay rack 
panel has been pressed into service 

and a small speaker and suitable 
power supply mounted thereon, as 
well as the ASB -7 receiver proper. 
The photographs (Figs. 4 and 5) show 
the simple layout very clearly. With 
the power supply and speaker used in 
this manner, no other station equip- 
ment is tied up on the u.h.f. receiver 
and it is always ready to operate, or 
is readily transportable to any loca- 
tion where it may be advisable to con- 
duct tests. 

The front panel controls, then, are 
as follows: "Antenna input" (Co -ax 
connection), "Main Tuning" (Oscil- 
lator), "RF Tuning" (Tank circuit ad- 
justment), "Mixer Tuning" (Tank cir- 
cuit adjustment), "Audio Volume," 
"Phone jack" (parallel with speaker 
voice coil output), "A. N. L. switch," 
"115 v. a. c. Power Switch," "Stand- 
by switch" (Labeled "High Voltage 
Switch "), and "`S' meter adjustment 
control." 

Inside the receiver, with the case 
removed, adjustments may be made on 
the i.f. transformers, which inciden- 
tally are of high quality, fitted with 
powdered iron slugs adjustable from 
the top of the chassis. Beautiful con- 
struction and wiring is employed 
throughout and each stage is con- 
spicuous by its common ground point 
to which all returns for that partic- 
ular stage are returned and secured. 

Also, within reach, inside the re- 
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ceiver, the coax input to the tank cir- 
cuit of the lighthouse tube is easily 
adjustable, thus providing the correct 
matching of the particular antenna 
used. This was originally designed as 
a 50 ohm, non -reactive type. 

Visible in the top view photo (Fig. 
4), it can be seen that the heater and 
plate power from the power supply, 
as well as the speaker and "S" meter 
connections, enter the receiver by an 
octal socket which is mounted on the 
receiver chassis. The aluminum case 
fits over the whole receiver and a hole 
a little larger than the octal socket 
allows the case to slip over the socket 
and provides access to the power plug. 
In operation, this shield is necessary 
to block off radiation of the two het- 
erodyne oscillators in the receiver and 
eliminate beats in other station equip- 
ment. This, it does quite nicely. 

When all the modifications have 
been made in the audio system as per 
the modified schematic and all parts 
have been mounted to the front panel, 
the receiver is ready to be tuned to 
the 425 mc. u.h.f. band. 

A signal generator is quite neces- 
sary here and must cover the follow- 
ing frequencies : First, approximately 
16 mc. for alignment of the second 
i.f. frequency. Second, approximately 
55 mc. for alignment of the first i.f. 
frequency. and thirdly, the expected 
r.f. tuning range of the band, that is, 
420 mc. to 430 mc. Also in this con- 
nection, it is indispensable to have a 
loop absorption type w'avemeter that 
will cover the range of from 400 to 500 
mc. or so in order to double check the 
frequencies involved. At these ultra- 
high frequencies it is very easy to get 
off on the wrong harmonic and odd 
beats when dealing with a number of 
oscillators. 

If nothing has been changed since 
the receiver was procured, it is very 
probable that the i.f. stages are al- 
ready in proper alignment. However, 
it is a simple matter to recheck them 
by adjusting the screws carrying the 
powdered iron slugs. This procedure 
is entirely orthodox and will not be 
elaborated upon at this point. First 
line up the 16 mc. channel. Follow 
this by lining up the 55 mc. channel. 
The 39 mc. heterodyne oscillator 
working with the 55 mc. converter to 
produce the 16 mc. second i.f. fre- 
quency may be checked with the aid of 
a low frequency loop absorption meter, 
which is usually around the shack of 
any v.h.f. amateur. 

Now to the r.f. end. With this end 
operating, check the first heterodyne 
oscillator (955 triode). This of course 
operates 55 mc. higher or lower than 
the signal frequency coming in. Nor- 
mally it operates 55 mc. lower than 
the nominal 515 mc. frequency orig- 
inally employed. This would then make 
this stage operate at 460 mc. If it is 
now operated 55 mc. higher in fre- 
quency than the desired incoming sig- 
nal, which is 425 plus 55, this stage 
should be set on 480 mc. It can thus be 
seen that very little change will take 
place and it will only be necessary to 
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Fig. 4. Top view of the 425 mc. modified Navy ASB.7 receiver. The power supply 
is shown at the left with the power plug inserted into the receiver chassis. The 
lighthouse r.f. tube is in the end of the coax tuning line. The 955 oscillator is 
at the right and the 955 detector may be seen at the left of the front of the chassis. 

rotate the "Main Tuning" control to 
raise the frequency approximately 20 
mc. This "Main Tuning" control 
varies a circular plate and increases 
or decreases the distance between it 
and the 955 tank circuit lines. Plenty 
of gear reduction is available here and 
tuning will be found easy. Check this 
oscillator with the loop absorption 
frequency meter for a rough meas- 
urement arid be sure it is approx- 
imately between 475 and 485 mc. to 
cover the band. 

Finally, set up the '1'1. signal gen- 
erator to a frequency of 425 mc. and 
adjust the "Amplifier Tuning" and 
"Mixer Tuning" lead screws to max- 
imum signal strength. In some re- 
ceivers it may be necessary to shunt 
a very small, high quality condenser 
of a few micromicrofarads from the 
mixer grid to ground to lower the fre- 
quency sufficiently to reach 425 mc. As 
stated elsewhere, the antenna match 
may be adjusted on the lighthouse co- 

(Continued on page 90) 

Fig. 5. Bottom view of the receiver and power supply. The oscillator may be 
seen through the square cut -out at the front left hand comer of the receiver. In 
the bottom right hand corner of the chassis is the output transformer for the 
speaker. The slug -tuned 16 me. and 55 mc. 1.1. transformers may be seen lined 
up on the left hand side. All returns for each stage terminate at one ground lug. 
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Fig. 1. Front and rear views of the 
completely home -built photo -timer. 

4:a 7ïi'4i i 

By 
L. A. GALLEGOS, WOSQS 

rectronic 
IME: 

An electronic photo-timer that 
produces split -second accuracy get is 

simple to construct and easy to calibrate. 

OR ALL TYPES of photographic 
printing and for color work in 
particular, the exposure time 

must be accurately controlled. Ac- 
curate exposures of less than 1 second 
duration are difficult, if not impossible, 
to obtain without the aid of an auto- 
matic device such as an electronic 
photo- timer. The idea of using elec- 
tronic means to control a photographic 
light is not new. Many electronic 
timers have been built in the past and 
all, without exception, have one se- 
rious disadvantage where accuracy 
is the prime consideration. This dis- 
advantage comes from the use of a 
high resistance potentiometer as the 
time controlling element. The accuracy 
with which a high resistance poten- 
tiometer can be reset to a particular 
value, even with a carefully marked 
scale, is very poor compared with the 
arrangement used with the timer to 
be discussed here. This timer uses 11 
fixed resistors for the timing circuit. 
and accordingly, the reset accuracy is 
very good. High accuracy is obtained 
without the use of precision resistors 
and capacitors by means of a novel 
calibration circuit. The timer pro- 
duces the following time intervals : 

Short range, .1 second to 1.1 second 
in .1 second steps. 

Medium range, 1 second to 11 sec- 
onds in 1 second steps. 

Long range, 5 seconds to 55 seconds 
in 5 second steps. 
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Therefore, any time interval be- 
tween .1 second and 55 seconds is 
easily obtainable. 

A timing voltage, secured by allow- 
ing a charged capacitor to discharge 
through a resistor, is applied to the 
grid of a 6SF5 tube the plate circuit 
of which is coupled to a 6V6 tube. A 
relay in the plate circuit of the 6V6 
tube supplies line voltage to the photo- 
graphic instrument for the period of 
time determined by the resistance and 
capacitance in the timing circuit. A 
complete diagram of the precision 
electronic timer is shown in Fig. 2. 

In the capacitor charging circuit, 
Fig. 3A, the 6SF5 and 6V6 tubes act 
as two half -wave rectifier tubes con- 
nected in series, rectification taking 
place in the 6SF5 tube as a result of 
grid current flow and in the 6V6 tube 
as a result of screen current flow. 
When switch S, is closed, the 115 -volt 
supply voltage is connected in series 
with the two half -wave rectifier tubes 
and the RC network, and accordingly, 
the capacitor C receives a charge of 
approximately 150 volts and of the 
polarity shown. 

In the capacitor discharge circuit, 
Fig. 3B, switch S. starts the timing 
action. The instant switch S. is closed, 
the 6V6 tube conducts, closing the con- 
tacts on relay RL,. One pair of relay 
contacts completes the 115 -volt a.c. 
circuit to the photographic instrument 
and the other pair of contacts is con- 

nected in parallel with switch S. to 
maintain the connection across switch 
85 when the pressure is released from 
the push -button. The voltage across 
capacitor C places a high negative bias 
on the grid of the 6SF5 tube, and 
accordingly, plate current in the 6SF5 
tube remains cut off for the desired 
period of time. When the voltage on 
capacitor C drops to a sufficiently low 
value, the 6SF5 tube conducts and a 
voltage drop appears across the 2 
megohm plate load resistor cutting off 
the 6V6 plate current. 

When plate current ceases to flow 
in the 6V6 tube, the relay contacts 
open, thus completing the time inter- 
val. When the relay contacts open, 
the capacitor C instantly takes on a 
new charge and the timer is ready to 
make another timed exposure. 

For the calibration circuit of Fig. 4 
potentiometer R is connected across 
the secondary winding of the filament 
transformer, T,, supplying a small a.c. 
voltage in series with the d.c. voltage 
provided by the discharging capacitor 
C in the grid- cathode circuit of the 
6SF5 tube. The secondary winding of 
the filament transformer, T,, is con- 
nected so that at the instant that the 
a.c. voltage on the plate of the 6SF5 
tube is positive with respect to its 
cathode, the voltage across the sec- 
ondary winding drives the grid of the 
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6SF5 tube in a positive direction, and 
as a result the 6SF5 tube is "triggered" 
into conduction at the precise instant 
required. It is very important that the 
connections to the secondary winding 
be correct, for if they are reversed the 
6SF5 tube cannot conduct because the 
6SF5 grid voltage will swing negative 
as the plate voltage swings positive. 
The instantaneous polarities for a cor- 
rectly connected transformer are in- 
dicated in Fig. 4. The timer will fail 
to function if the connections are in- 
correct, in which case all that is neces- 
sary to secure proper operation is to 
reverse the leads to the secondary 
winding of the filament transformer, 
T,. 

By referring to Fig. 2 it can be seen 
that eleven 470,000 ohm resistors are 
switched into the timing circuit by 
the "Time Selector" switch Si to pro- 
vide the 11 time intervals for the three 
ranges. When the "Multiplying Fac- 
tor" switch 22 is set for the low range 
it connects a .05 µfd. capacitor in the 
circuit, and when set for the medium 
range it connects a .5 µfd. capacitor in 
the circuit, and when set for the long 
range it connects the .5 pfd. and a 2 pfd. 
capacitor in parallel in the timing cir- 
cuit. When the "Manual- Automatic" 
switch S, is set to Manual the auto- 
matic feature of the timer is made 
inoperative. One pole of switch S. 
opens the cathode circuit to the 6SF5 
tube and at the same time removes 
the charge from the timing capacitors. 
The other pole of switch S, supplies 
plate and screen voltage to 6V6 tube, 
and accordingly, relay RL, remains 
closed as long as switch S, is in the 
"Manual" position. 

Calculating the RC Values 
The circuit of Fig. 2 can be used to 

produce any desired time intervals 
between .1 second and 11 minutes de- 
pending on the values of resistance 
and capacitance in the timing circuit. 
The correct values for any time inter- 
val can be calculated from the rela- 
tionship (1) t = 4.32 RC where t is in 
seconds, R and C are in ohms and 
farads respectively. A typical example 
follows: Supposing it is desired to 
cover the range of 2 seconds to 22 
seconds in 2 second intervals. Setting 
t equal to 2 seconds in equation (1) 
RC = .463, obviously, there are an in- 
finite number 6f combinations of R 
and C which will yield the product 
.463, therefore we choose a value for 
C which is easily obtáinable in stand- 
ard capacitor sizes and solve for R. 
Let C = 2 µfd. thus 

.463 
R 

2 x 10-6 

or 231,500 ohms approximately. Here 
again we must compromise on a value 
for R which is easily obtainable. 
Either a 220,000 ohm or a 250,000 ohm 
resistor will prove quite satisfactory. 
Actually the value for R is not critical 
because the calibration control will 
compensate for a wide variation in 
resistance values. Equation (1) is 
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CALIBRATION CONTROL R15 

TO HEATERS 

IITV.A.C. S3 

SOC.1 

T 

R,, R_, Ra, R4, Rs, Re, R7, Ra, RR, R,0, Ru- 
470.000 ohm, 1/2 w. ± 5% res. 

R,_, R,,- 10,000 ohm, 1/2 W. res. 
R,;,, -2 megohm, r/2 W. res. 
R15 -3000 ohm, w.w. linear type pot. 
C1-2 µfd., 400 v. cond. 
C2-.5 µfd., 400 y. cond. 
C3-.05 µfd., 400 v. cond. 
C4-.01 µfd., 400 v. cond. 
Cs-8 µfd., 150 v. elec. cond. 
C,-.25 µfd., 400 v. cond. 
S,- Single -pole. 11 -pos. rotary sw. 

RLI y 
soc. 2 

C6 

S -2 -pole, 3 -pos. rotary sw. 
Sa- S.p.s.t. toggle sw. 
Ss- 2pole, 2 -pos. rotary sw. 
S -S.p .t. momentary push -button sw., nor- 

mally open 
trans. 6.3 v. @ 2 amps. t 

Soc.1-2 contact receptacle for remote start- 
ing sw. 

Soc.2 -110 v. panel mounting receptacle 
RL,- Relay, 110 v. d.c. coil, d.p.d.e. circuit 
1-6SF5 or 6SF5GT tube 
1 -6V6 or 6V6GT tube 

Fig. 2. Complete schematic diagram of precision electronic photo- timer. 

based on the calibration control set 
at its midpoint. 

Since a 250,000 ohm resistor and a 
2 µfd. capacitor will produce a 2 sec- 
ond interval, we have only to add 10 
additional resistors in series by means 
of a tap switch to provide the 11 time 
intervals between 2 seconds and 22 
seconds. The values suggested above 
are by no means the only values for 
R and C which will produce a 2 second 
interval. A 1 pfd. capacitor and a 
470,000 ohm resistor would also work 
just as well. Because the fime is di- 
rectly proportional to the product RC, 
the range of 2 seconds to 22 seconds 
can be multiplied by any convenient 
factor by switching in additional ca- 
pacitors whose values are an integral 
multiple of the value for the shortest 
range. 

The front panel and subpanel can 

be made from a single 8 inch by 10 
inch metal panel by cutting the panel 
in two pieces, each 5 by 8 inches. One 
piece is used for the front panel and 
the other piece can be used for the 
subpanel by making a right angle 
bend along one of the 8 inch sides to 
form a 1% inch lip. Two strips i/a 
inch wide must be cut from each end 
of the subpanel to allow the subpanel 
to clear the flanges on the front of the 
cabinet. These strips can be bent and 
used as brackets with which to secure 
the subpanel to the front panel. A 
space 1% inches is left between the 
front edge of the subpanel and the 
front panel to provide clearance for 
the switches mounted on the front 
panel. The metal cabinet, which can 
be made at any tin shop, has a % inch 
flange turned in on all four sides of 

(Continued on page 156) 

Fig. 3. Diagram of the capacitor charging circuit (A), and the discharging circuit (B). 
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A LOCAL 

CONTACT RIG 

By 
B. L. PARMENTER, N'1J\F 

Two versions of a 5 -wall. single- hlre ham rig 
that is ideally spited for BO meter r.u. use. 

FOR MANY of the 100,000 or so 
licensed amateur operators on 
the crowded ham bands these 

days, it is indeed fortunate that the 
Federal Communications Commission 
is like a benevolent uncle who views 
our misdeeds with a tolerant eye. As 
long as we behave ourselves and stay 
within our band limits we can get 
away with a good deal of murder. By 
the sound of some of the signals on 
the lower frequency bands, we are 
doing just that. Along with many 
other hams (and this doesn't mean 
just oldtimers), we think that it is 
time to clean up our bands if only for 
the purpose of enabling more opera- 
tors to get more enjoyment from 
their hobby. 

A careful scanning of, for instance, 
the 80 meter c.w. band on a weekday 
evening will reveal many conditions 

which could be improved. There are 
plenty of signals which could only rate 
a T6 or T7 if honest reports were given 
and there are also many chirps that 
are never reported. Similarly, what 
about the "lid" who consistently sends 
five dots for an H and 4's for V's. Prob- 
ably these above mentioned faults will 
become ironed out in time, especially 
if the operators committing them are 
newcomers to the air. However, we 
have a "beef" that we think is justi- 
fied and furthermore it is a situation 
that may be alleviated at least with 
not too much effort on the part of the 
offender. It will do much to make for 
more usable frequencies on our al- 
ready crowded bands. This applies to 
the station that uses 200 watts or 
more for local contacts. How many 
times have you heard a swell, 599x 
signal pound in with key clicks 

and thumps a- plenty and have said to 
yourself, "Boy, that sure is a local." 
He was, very likely. We have done 
this a few times and listened in to 
find out how much power was being 
used and then checked the locations 
of the two stations. Only too often 
that same QSO could have been main- 
tained with 25 to 50 watts input in- 
stead of the 200 to 500 that was prob- 
ably used. 

Legally, of course, using an excess 
of power is outside the pale. The 
Communications Act, Section 324 pro- 
vides, "In all circumstances, except in 
case of radio -communications or sig- 
nals relating to vessels in distress, all 
radio stations ... shall use the min- 
imum amount of power necessary to 
carry out the communications de- 
sired." Penalties are provided for 
violation of the above in Sections 501 
and 502. These, of course, apply to 
amateur services. There is no doubt 
in any of our minds that the above 
could be pretty well enforced if the 
FCC saw fit. They are tolerant, for- 
tunately. This article is a plea for 
better cooperation in the use of our 
power capabilities. Reduce power 
when you are going on the air for 
that local ragchew. Use a variac or 
autotransformer in the primary of 
your plate supply or cut out the final 
and let the buffer stage take over, 
perhaps using a portable link to cou- 
ple to the antenna. Better still, why 
not have a small rig just for the band 
that the local gang has their round- 
table QSOs on. 

With the aforementioned concepts 
in mind regarding the use of our 
crowded frequencies we decided to try 
to do something about it. Accordingly, 
we built up the small transmitters de- 
scribed. From an operational view- 
point and within their limits they 
have been very successful. From our 
home location in eastern Massachu- 
setts we have worked into Connecticut 
and up to Maine with fairly good re- 
ports. The antenna was just a length 
of wire, end -fed, and would not load 
well. We have used the rigs for the 
Sunday morning round table and re- 
ports were S9 all around. Further- 
more tile key -click reports were much 

Fig. I. Two views of the home -constructed low powered rig. This unit features a low cost pilot -lamp type resonance indicator. 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 2. With the exception of the resonance indicator, the unit shown above is identical to the rig shown in Fig. 1. A 0 -100 
ma. d.c. meter is used to indicate resonance in lieu of the pilot -lamp type indicator. Schematic diagram is shown in Fig. 3. 

bétter than when using 100 watts 
input. This was when the rigs were 
just as described, using no key -click 
filter as is recommended. Interference 
was thus reduced by a sharp reduction 
in power. Power input was only 4.7 
watts! 

These rigs were intended for use 
only on 80 meter c.w. The only data 
given is for that band. They could 
be just as well used on some other 
frequencies by choice of proper values 
of inductance and capacity in the 
tuned circuits. If judicious use is made 
of proper operating time and the skip 
effect, excellent results should be had 
with this flea power. Boy, is the fel- 
low on the other end surprised when 
you tell him that you are using 5 
watts input to a 50L6! 

The author thinks that when it 
comes to the use of power on the ham 
bands- there is a great deal to be 
said. All of us in the ham fraternity 
realize that it is only too easy to be- 
come the victim of commercialized in- 
terests when it comes to buying more 
power. The United States hams have 
more money to spend on their hobby 
than probably those of any other 
country. Also, thanks to the manu- 
facturers, we are able to purchase 
power more economically than others. 
For this we are duly grateful. At the 
same time we should not forget one of 
the results of this happy state of 
affairs. It is much easier for us to 
clutter up the bands. When the for- 
eign stations are coming through there 
are usually so many W's calling that 
the foreigner cannot pull us apart. 
The other point that I would like to 
bring out is the fact that power in- 
creases do not result in better signal 
reports in direct proportion to the 
amount of money invested. On the 
other hand, when you reduce power, 
signal reports will usually stand up 
much better than you anticipate. This 
all boils down to the fact that to 

I "Poorer Increases and their Effect." QST, 
Jan. 1947. 

July. 1947 

raise your signal just one db. at the 
receiving end, requires an increase in 
power of approximately 26 %. Or to 
put it another way, if you triple your 
power you are only going to raise the 
"S" meter on the other end 0.8 of an 
S -unit. This is assuming of course, 
that other conditions remain the 
same.1 If you are contemplating rais- 
ing your power from 100 watts to 300, 
does it still seem worthwhile? 

There are limits to which we can 
drop and still have effective results 
and maintain 100% QSO's. I do not 
say that the flea -power transmitters 
described herein will work out as 
satisfactorily as a 100 watt job will. 
I do maintain that there could be a 
great deal more discretion used when 
it comes to putting a lot more power 
on our already crowded bands. 

The circuit used for both transmit- 
ters is the same, being a straight- 

forward grid -plate type with some of 
the extras that go with high power 
being eliminated. They differ in the 
minor detail of the type of tuning 
indicator used. In one an inexpensive 
milliammeter was used for tuning up 
purposes and in the other a pickup 
loop connected to 8 pilot lamp was 
employed for the same purpose. The 
meter provides for better accuracy in 
tuning and is to be preferred. When 
using the alternative type with the 
lamp indicator it is very helpful to 
have a temporary meter in the plate 
circuit although this may be removed 
after adjustments have been made. 
Both types use a minimum of parts 
and the cost should be very nominal 
even if all components have to be 
purchased new. Many of the parts 
should be found in the average junk - 
box. 

(Continued on page 159) 

Fig. 3. Schematic diagram of low power rig. if meter type resonance indicator . 

is used assembly L PL, can be omitted. Power input required is only 5 watts. 

l 
T 

RECTIFIER 
-¡y+ 

R2 

50L6 

C3 

7 

PLI 

CHI 

R2- 25,000 ohm, I w. res. 
R2 -450 ohm, 10 w. res. 
R3- 10,000 ohm, 2 w. res. 
Cs, C2, Cs -.01 Aid., 600 y. cond. 
C3 -100 µµ /d. var. cond. 
cg. C, -40/20 µjd., 150 /150 dud elec. cond. 
Crystal- 3500 -3850 kc. crystal 

S2 

R3 

L2 

E TO ANTENNA !` COUPLER 

L3 

J -Closed circuit jack 
Alr-0 -100 ma. d.c. meter 
Li. Ls, Ls. ni-sec-Fig. 4 
Si, S p.s.t., toggle sw. 
Rectifier -100 ma. selenium rectifier 
CHs -7 hy., 150 ma. filter choke 
1 -50L6 tube 
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By 
JOHN F. PRICE 

THE high -voltage problem has 
slowed down many a serviceman 
and experimenter in his devel- 

opment of devices using cathode -ray 
tubes, such as the cathode -ray oscil- 
loscope and television receivers. The 
design usually calls for a high voltage 
transformer and rectifier with good 
circuit insulation. This high voltage 
equipment is expensive and dangerous, 
and contact with voltages of the mag- 
nitudes used in these circuits is often 
fatal. 

There has been developed in recent 
years a safe, economical and compact 
rectifier for circuits such as those 
mentioned above. This power unit 
yields the necessary high voltage but 
contact with this voltage is not harm- 
ful for reasons to be discussed subse- 
quently. The principle used in this 
power supply is to generate high fre- 
quency, high amplitude voltage by 
means of an r.f. oscillator. The oscil- 
lator has its power supplied from low 
d.c. voltage while the high d.c. volt- 
age is obtained by rectifying the r.f. 
output of the oscillator. The fre- 

Analysis of an r.f. power supply, capable of 

producing a I to 50 kr.d.c. output, which is 
particularly applicable to cathode -ray tubes. 

quency of the r.f. voltage is usually 
made a few hundred kilocycles in 
order that high circuit "Q" can be 
realized. The filter system is thus 
simplified as the resulting ripple fre- 
quency is so very high that it is easily 
removed. Circuits of this design have 
yielded from 1 -50 kilovolts with very 
low ripple content and their use as 
the power units for television picture 
tubes have been found quite satisfac- 
tory. This power unit has proven 
popular with manufacturers because 
of the saving in space and cost which 
results. In addition, manufacturers . 

have found that the inclusion of this 
circuit facilitates the meeting of Un- 
derwriters' standards with regards to 
insulation and safety. 

A suggested design is shown in the 
circuit diagram "tailored" to the need 
of most of the readers. This design 
was developed by RCA and appears 

Circuit diagram and complete coil specifications for building the r.f. power supply. 

TICKLER 

4 

5 

! 4300V. 

(A) 
R1-400 ohm, 1/2 w. res. 
R2-100,000 ohm, 1 w. res. 
R3- 50,000 ohm, t/2 w. res. 
Rs, R3-10 ohm, w.w. t/Z w. res. 
R1- 100,000 ohm, 1 w. res. 
R,-- 50,000 ohm pos. 
R5- 250,000 ohm pot. 
14- 250,000 ohm, 2 w. res. 
R10- 200,000 ohm, 1/2 w. res. 
Cl, Cs --.01 pfd., 400 v. cond. 
Cs -1500 µµtd., trimmer cond. 
C4 -.002 ¡dd., 400 v. cond. 

TICKLER 

C9 

CI 

s 
PIE 
SEC. 

+ 

:= 

2 Yr" 

vls" l. 
z 

V." 

1.23 V. By 
(B) 

C,, C.,-.01 pfd., 1600 r. cond. 
Aid., 200 v. cond. 

Cs, C10-.1 pfd., 600 v. cond. 
RFC -2 mh. r.f. choke 
1 -6V6 tube 
1 -8016 tube 

Coil Specifications: Pri., 100 t. #10 -38 lit= 
universal winding; Sec., 5 pi each 175 t. 
#3.41 litr universal winding; Tickler, 75 t. 
#3 -41 Iitz universal winding. All coils to be 
wound in same direction on Ye" bakelite form. 
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in their bulletins on certain cathode- 
ray tubes. It uses standard parts and 
is not difficult to put in operation. 

Referring to the diagram, the h.f. 
oscillator is a 6V6 tube using the well - 
known tickler feedback. The plate 
coil of the oscillator and the tickler 
make up the primary while the sec- 
ondary is closely coupled to the pri- 
mary. There are more turns of wire 
on the secondary than on the primary 
thus realizing more voltage for the 
rectifier. Note the rectifier is placed 
in the lower or ground side of the coil, 
eliminating the necessity for high in- 
sulation in the filament transformer. 

The high voltage can be controlled 
by varying the tuning condenser 
The condenser is adjusted to give max- 
imum voltage and then the voltage is 
decreased by turning the condenser to 
the low capacity side of the high volt- 
age point, the operation of the oscil- 
lator being more stable when voltage 
changes are made in this manner. 

The extremely high voltages ob- 
tained from this circuit are due to the 
very high circuit Q in both the pri- 
mary and secondary coils. It is clear 
then that when a person comes in 
contact with the high voltage he loads 
the circuit and lowers the Q thus im- 
mediately dropping the voltage to a 
very low value. 

The voltage really drops almost im- 
mediately for there is some charge 
stored in the filter condensers, C, and 
C. This charge is very small how- 
ever due to the low capacity (0.01 
microfarad). The reason for the small 
capacity filter condenser is the ripple 
voltage varies at the r.f. rate ( around 
300 kilocycles) and the RC filter con- 
sisting of the 0.2 megohm resistor and 
the 0.01 microfarad condensers is ade- 
quate to remove this ripple. 

The low voltage d.c. is in the same 
order of magnitude as that used in 
circuits involving these cathode -ray 
tubes, hence no additional power sup- 
ply is required providing the original 
power supply can deliver the neces- 
sary current and voltage increase. 

The efficiency of these power units is 
in the neighborhood of 50% over -all. 

(Continued on page 88) 
RADIO NEWS 
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The RECORDING and 

REPRODUCTION of SOUND 

By OLIVER READ 
Editor, RADIO NEWS 

Part .. The crystal cutter; its construction. 
capabilities. and applications for "constant 
amplitude'' and - constant velocity" recording. 

ORDER to fully understand the 
capabilities of the crystal type 
cutter, it is well to first under- 

stand the difference between "con - 
stant amplitude" and "constant ve- 
locity" recording. The magnetic cut- 
ters previously described are essen- 
tially constant velocity devices. Crys- 
tal cutters, on the other hand, may be 
adapted for either constant amplitude 
recording or constant velocity record- 
ing. There are certain advantages to 
each method as will be explained. 

One of the most serious limitations 
today to good quality reproduction 
from disc records is surface noise, also 
referred to as needle scratch. This not 

only produces an irritating effect, but 
has restricted the range of frequen- 
cies which could be reproduced if 
quieter conditions existed. 

Measurements show that the noise 
components of disc records are defi- 
nitely more pronounced in the higher 
frequency spectrum than in the lower 
regions. They are caused mainly by 
tiny irregularities in or on the record 
surface in the form of abrasives, grain, 
dust, dirt, etc. These irregularities, 
which are of random distribution, 
transmit scratch vibrations to the 
stylus of the phonograph pickup. Sur- 
face noise has been effectively reduced 
in some cases through the use of 

The Brush RC -20 crystal cutter mounted correctly 
on a low plane and parallel to the record disc. 

scratch filters in reproducing circuits 
or in newer systems such as the Scott 
Noise Suppressor. This method of 
noise reduction has many advantages. 
Former methods, however, accom- 
plished the above only with a decrease 
in high frequency response usually 
above 3000 cycles per second. This 
results in a so- called "mellowness," 
which some people prefer, but it can- 
not be considered good quality. 

Some of the recent records made, 
particularly for radio transcription 
and sound studio use, are pressed from 
cellulose acetate or vinylite. Others 
are made by cutting directly on cel- 
lulose nitrate. The surface noise of 
these records is considerably reduced 
because of the smoothness of the ma- 
terial, and the fact that no abrasive 
has been added. These records are 
made under very accurately controlled 
manufacturing processes. Such rec- 
ords have provided from 15 to 20 db. 
improvement in signal -to -noise ratio 
over commercial shellac pressings. For 
best quality results, it is necessary to 
have these records reproduced with 
high fidelity phonograph pickups em- 
ploying permanent jewelled styli of 
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Fig. 1. Wave patterns for "constant ampli- 
tude" versus "constant velocity" recording. 

optimum shape. In most cases a 
sapphire is used because of its smooth- 
ness and hardness. 

While these quieter materials and 
improved methods of record manufac- 
ture contribute considerably to the 
reduction of surface noise it seems 
logical, since the noise components 
are more pronounced in the higher 
frequency spectrum, that additional 
noise reduction can be obtained by 
providing a higher signal -to -noise 

5000 

ratio in this 
range during 
recording. This 
consists of in- 
creasing the 
amplitude of 
the higher fre- 
quency undula- 
tions in the 
record in such a 
manner that 
they are consid- 
erably higher 
than those cre- 
ated by the tiny 
irregularities 
in or on the 
record surface. 
This, of course, 
takes into con- 
sideration that 
during final re- 
production the 
same relation- 
ship which ex- 
isted in the 
original sound 
between the 
high and low 
frequency am- 
plitudes will be 
maintained. 

This method 
of noise reduction can be accomplished 
effectively through "constant ampli- 
tude" recording by using crystal cut- 
ters in recording and crystal pickups 
in reproduction.1 Due to the inherent 
characteristics of these devices, this 
type of noise reduction requires no 
equalization in either the recording 
or reproducing circuits. It should be 
pointed out, however, that this sets 
a new standard in cutting and does 
not compare with the characteristics 

Fig. 2. (A) Microphone (generator) and (B) headphone (motor) action. 

SOUND WAVES 

GENERATED VOLTAGE 
AVAILABLE TO AMPLIFIER 

(A) 

SOUND WAVES 

APPLIED VOLTAGE 
FROM AMPLIFIER 

(B) 

Fig. 3. Illustrating how crystals are cut to form "bender" and "twister" elements. 
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as found on commercial phonographs. 
Therefore, discs cut constant ampli- 
tude should be played back only 
through proper systems and are not 
generally interchangeable with other 
types of amplifiers and reproducing 
systems. 

Before discussing the advantages of 
constant amplitude recording, it may 
be well to explain how this method 
differs from constant velocity record, 
ing. In constant amplitude recording2, 
constant sound pressure for all fre- 
quencies at the microphone (assuming 
an over -all uniform frequency char- 
acteristic up to the cutter) is repre- 
sented by the same amplitude in the 
undulations cut in the record. Under 
these conditions constant velocity re- 
cording is represented by the same 
vibrational velocity, that is, the am- 
plitude of the undulations cut in the 
record is inversely proportional to the 
frequency, viz.: Amplitude =Velocity/ 
Frequency, but since the velocity is 
constant this may be written as 
Amplitude = K (constant) /Frequency. 

In Fig. 1, which represents constant 
amplitude recording, it will be noted 
that the amplitude of the groove un- 
dulations (pattern No. 1) is constant 
regardless of the frequency. In pat- 
tern No. 2, which represents constant 
velocity recording, it will be noted 
that the amplitude of the groove un- 
dulations decreases as the frequency 
increases in such a manner that a fre- 
quency of 10,000 c.p.s. has only 1 /100 
the amplitude of 100 c.p.s. Wave pat- 
terns are shown which represent 
groove undulations for both methods 
of recording. These . wave patterns, 
for purposes of illustration, are shown 
with progressive increase in fre- 
quency. 

Since this method (pattern No. 2) 
would necessitate excessive ampli- 
tudes at the lower frequencies to 
obtain sufficient amplitude at the 
higher frequencies for satisfactory re- 
production, commercial constant ve- 
locity records are usually cut constant 
amplitude from the lowest frequencies - 
up to approximately 500 c.p.s., as indi- 
cated in pattern No. 3. This frequency 
is usually referred to as the "turn- 
over" frequency. This is also done to 
permit more grooves to be recorded 
without danger of crossover or echo 
effect. 

Assuming that for average recording 
the amplitude for a frequency of 1000 
cycles will be the same for constant 
velocity and constant amplitude re- 
cording, then the amplitude for a fre- 
quency of 5000 cycles for constant ve- 
locity recording will be only 1/5 the 
amplitude for constant amplitude re- 
cording. This, of course, takes into 
consideration that the cutters used in 
both methods of recording have a 
uniform characteristic, at least up to 
5000 cycles per second. 

It is apparent from the above that 
constant amplitude recording has an 
advantage over constant velocity re- 

I Read, Oliver, "Build Your Own Recording 
Studio," Radio News. April. 1941. ' 

2 Technical Bulletin No 291, "Brush RC -20 
Cutter," Brush Development Co. 
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cording since the cutter automatically 
provides the higher amplitudes at the 
higher frequencies required for noise 
reduction during reproduction. 

The crystal cutter such as the Brush. 
Model RC -20, illustrated, is well suited 
for constant amplitude recording since 
its stylus displacement (amplitude) is 
proportional to the input voltages 
over its useful frequency range. Fur- 
thermore, due to the inherent stiffness 
of the crystal element, the amplitude 
and frequency response are practically 
unaffected by depth of cut and vari- 
ations in hardness of recording ma- 
terials. Considerable noise reduction 
also takes place in reproduction since 
the output voltages, as generated by 
the higher frequency sound undula- 
tions in the record, are considerably 
greater than the output voltages gen- 
erated by the tiny irregularities in or 
on the record material. While it 
might appear that these higher ampli- 
tudes might interfere with the repro- 
ducing stylus tracking the grooves at 
these higher frequencies, this defect 
can be practically disregarded con- 
sidering the fact that both speech and 
musical sounds contain much less en- 
ergy for the higher frequencies than 
they do for the lower frequencies. 
Furthermore, high fidelity crystal 
pickups are available with low vibra- 
tory inertia and styli of small radius of 
curvature which are capable of track- 
ing high frequency undulations of 
rather high amplitude. 

It is impractical to give definite 
values of noise reduction resulting 
from constant amplitude recording 
since the surface noise in disc records, 
due to the random distribution of the 
surface irregularities, varies in degree 
and frequency spectrum. In general, 
constant amplitude recording has pro- 
vided noise reduction of from 6 to 10 
db., as compared to commercial con- 
stant velocity recording using the 
same type of recording materials. In 
subjective tests, because of the irri- 
tating nature of the surface noise, this 
noise reduction appears even greater. 

Characteristics of Crystal 
Elements 

Certain crystalline substances ex- 
hibit the phenomenon of piezo- (pres- 
sure) electricity, i.e., when they are 
stressed mechanically an electric 
charge is produced and, conversely, 
when a voltage is applied, mechanical 
deformation of the crystal takes 
places. 

In the first case, the piezoelectric 
crystal may be likened to a generator 
since it converts mechanical motion 
into electricity. Crystal microphones 
and phonograph pickups (Fig. 2A) 
are common examples of piezoelectric 
generators. In the second case, the 
piezoelectric crystal may be likened 
to a motor (Fig. 2B) since it converts 
electricity into mechanical motion. 
Crystal headphones and record cutters 
are good examples of the latter. 

Considerable research has been done 
8 Technical Bulletin No. 310, Brush Develop- 

ment Co. 

July, 1947 

in developing the piezoelectric crystal 
for use in sound and other devices. 

Such crystals are of the common 
crystalline form of Rochelle salts 
(sodium potassium tartrate). These 
crystals possess piezoelectric proper- 
ties to a greater extent than any other 
known material, being approximately 
1000 times more active than quartz 
crystals. The crystals are first grown 
in large, clear homogeneous bars about 
two feet long. These bars are cut into 
slabs and then into the small plates 
used in the final crystal elements. 

The properties of these crystal 
plates may be expressed in terms of 
three axes, a, b, and c, as shown in 
(A) of Fig. 3. The more common 
crystal plates are cut perpendicular 
to the a axis because in Rochelle salt 

(Continued on page 130) 

(A) 

Fig. 4. (A) Single electrode plates in 
relative pre -assembled positions. Arrows 
show directions of maximum instantane- 
ous strains for the indicated applied volt- 
age polarity. (B) Arrows show location 
and direction of maximum motion of the 
element relative to the indicated axis. 

Fig. 5. (A) Schematic diagram shows cutter connected across transformer 
secondary. (B) Diagram shows how cutter may be connected directly across 
plates of output tube. Table shown gives component values for either constant 
amplitude or constant velocity recording. Class "A" or "AB" single or push. 
pull output tubes should provide an undistorted output of at least 3 watts. 

METHOD OF 
RECORDING TRIODES 

PENTODES OR 
BEAM POWER 
(With Stabilized 

Feedback) 

PENTODES OR 
BEAM POWER 

(Without Stabilized 
Feedback) 

"Constant Am- 
plitude" 

(See Fig. 5A) 

R,-Omit 
R,-Omit 
Sec. -Select trans- 

former so that 
reflected impedance 
at A -B is not over 
4000 ohms. 

R, -Omit 
R, -Omit 
Sec. -Select trans- 

former so that 
reflected plate im- 
pedance at A -B (as 
modified by feed- 
back) is not over 
4000 ohms. 

R, -Omit 
R --3000 to 4000 ohms. 
Sec. -Select trans- 

former for load 
impedance at A -B 
of 3000 to 4000 
ohms. 

"Constant Am- 
plitude" 

(See Fig. 5B) 

12,-Omit 
R, -Omit 

'H,, -Not over 4000 
ohms. 

12,-Omit 
R, -Omit 

'R,, (Effective) -Not 
over 4000 ohms. 

R,--Recommended 
load impedance of 
vacuum tube. 

R, -Omit 
12,,-Select vacuum 

tube so that rec- 
ommended load 
impedance is not 
over 7000 ohms. " 

Commercial 
"Constant 

Velocity" 
(See Fig. 5A) 

R, = ZT (See 
Fig. 7) 

Rs -Omit 
Sec.- Select trans- 

former so that 
reflected plate im- 
pedance at A -B is 
equal to V2 ZT. 

(See Fig. 7) 

R, = ZT (See 
Fig. 7) 

Rs -Omit 
Sec. -Select trans- 

former so that 
reflected plate im- 
pedance at A -B (as 
modified by feed - 
back) is equal to 
3zz ZT. 

(See Fig. 7) 

R, _ 14 ZT 
R, _ ?.Z ZT 

(See Fig. 
Sec. - Selec trans- 

former for load 
impedance at A -B 
equal to R,. 

Commercial 
"Constant 
Velocity" 

(See Fig. 5B) 

R, -Omit 
R, = ZT (See Fig. 7) 

R, -Omit 
R, = ZT (See Fig. 7) 

R,-Recommended 
load impedance of 
vacuum tube. 

R, = Zr (See Fig. 7) 

"In case of push -pull, Rp equals plate resistance of both 
"Provides flat response only to 3500 c.p.s. 

tubes. 
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rimmact,,,ad TRANSFORMER 

IJESIGNand 
Part 2. Complete details for designing and 

By C. ROESCHKE 

LAST month we discussed the de- 
sign and construction of various 
types of power transformers 

used in the radio field. This month 
data relative to the proper design of 
filter chokes will be covered. 

Iron core reactors are used prima- 
rily because they provide a smaller 
size unit for a given value of induc- 
tance at power or audio frequencies. 

The points to consider in the design 
of such a choke or reactor are: 

1. Magnitude of inductance (in 
henries) required 

2. Magnitude of direct current 
which will flow in the coil dur- 
ing operation 

to 

.5 

w 

.3 

.2 

.05 

.04 

.03 

.02 

.01 
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constructing gour own iron core reactors. 

3. Iron size required to provide 
unit having desired inductance 

Obviously, the unit can not be de- 
signed until the amount of inductance 
required has been established. This 
is, of course, determined from the an- 
ticipated operation of the circuit in 
which the choke is to be used. 

Similarly, the value of direct cur- 
rent which will be flowing in the coil 
depends on the circuit operation. 

Fig. 9 has been worked out to be 
used for filter choke design calcula- 
tions. The filter chokes referred to 
here are those used in power supplies 
for receivers or transmitters. 

The iron size required for a given 
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value of inductance will depend pri- 
marily on the magnitude of the direct 
current involved. This is because coils 
which carry large currents must be 
wound with large size wire. To use a 
given number of turns of large wire, 
you must, of course, use a large size 
lamination which has enough room for 
the coil. Also, the iron size employed 
for chokes carrying high direct cur- 
rent must be large to avoid saturation 
of the core by this high current. 

Fig. 13 gives the data on the lamina- 
tion size required for various filter 
chokes and will serve as a rough guide 
in design work. 

The following calculations show all 
steps in the design of a filter reactor, 
assuming that a choke of these specifi- 
cations is required: Inductance, 5 hy; 
Direct current in coil 200 ma. 

By consulting Fig. 13, we see that 
the approximate lamination size is 
Iii" iron so we shall try to design this 
unit using 13" laminations with a 
stack of 1% ". 

Fig. 5 * indicates that No. 29 wire 
will carry the 200 ma. direct current. 

Now, let us try to use about 2500 
turns of wire. We shall have to check 
to see if a coil of this size will fit into 
the 1%" iron. According to Fig. 8,* we 
can wind 103 turns per layer of No. 29 
wire on a coil for 1%" iron, which 
means that 25 layers will be required 
for the 2500 turns. Let us calculate 
the size of this coil: 

Tube thickness 
25 Layers of .002" Paper 
25 Layers of x29 Wire 
Outside Wrapper (2 of .007 Paper) 

050" 
.050" 
.305" 
.015" 

0.420" 

The space available in the core (di- 
mension F of Fig. 1*) is 0.562. Our coil 

0.42 
build is 

0.562 
x 100 = 75 per -cent 

which means that the coil will fit 
nicely. 

We do not yet know if this unit will 
provide the required inductance of 5 
henries. Therefore, our final step is to 
calculate what the inductance of this 
unit will actually be. 

Figs. so designated appeared in Part I of this 
article published in the June issue of Radio News. 
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First, we calculate NI/1 where: N 
= number of turns in the coil; I = di- 
rect current flowing in coil (amperes); 
l = length of magnetic path of core in 
inches. 

The length of the magnetic path in 
cores using various size laminations is 
shown in Fig. 11. 

NI 2500 x 0.2 500 
74.2 l - 6.75 6.75 

Here we shall employ the graph of 

L/2 
Fig. 9 to find where: L = induc- 

tance in henries; I2 = direct current in 
amperes, squared; V = volume of core 
in cubic inches. This is the total vol- 
ume of all of the core. 

This graph shows that when NI/1= 
74.2 then LI2 /V = .0275, approxi- 
mately. By transposition in this equa- 
tion we see that L = .0275V/12 and 
this is the formula we use to find the 
inductance L of our choke. 

Thus: 
.0275 x 8.55 

L = = 5.87 henries 

This is a satisfactory design and the 
actually measured inductance would 
be within 10 or 15 per -cent of this 
value depending on the characteristics 
of the iron used. 

At this time, assume that we also 
want a choke having an inductance of 
7 henries at 200 ma. d.c. Since we 
have a design which gives us 5 hy. at 
200 ma. we can arrive at a design for 
7 hy. merely by adding more iron in 
the core. By juggling our formula, we 
can find the volume of core required .020 
for 7 henries. 

ADJUST R TO 
GIVE 200 MA. 

2 D. C. THROUGH 
TO CHOKE 
IO 

MED. A. C. VOLT METER 
- To MEASURE 
RIPPLE VOLTAGE 

DO NOT USE 
INPUT CONDENSER 

Fig. 10. Test circuit that can be used to determine proper core gap experimentally. 

LENGTH OF 
IRON SIZE MAGNETIC PATH 

1/2" 3.0" 

5 /s" 3.75" 

3/4" 9.5" 

/g" 5.25" 

1" 6.0" 

lr /n" 6.75" 

11/4,. 7.5" 

13/4" 8.25" 

11/2" 9.0" 

I I 

t 1/4" 

yr"- 
t 

I. 

Fig. 11. Diagram shows method of measuring length of magnetic path. The dotted 
line is the mean path and equal to A + A + B + B or, as in this case.1 --1 + 2 + 2 

or 6 ". Table gives magnetic path lengths of various standard sizes of laminations. 

Fig. 12. Graph used to determine approximate thickness of gap to be placed in core. 

.0275 V 
Since L = - p - we see that 

LI2 
V = .0275 

Then V = 7 x 0.22 7 x .04_ 
10.2 

.0275 .0275 
cubic inches (approx.) 

which is the volume of core required 
for inductance of 7 henries. It is only 
necessary then to increase the number 
of pieces of iron in the core to make 
the stack dimension large enough to 
provide 10.2 cubic inches of volume. 
In this design our stack would then be 
about 17hó" instead of 1% ". 

Fig. 14 is used in the following man- 
ner to calculate what amount of wire 
will be required in a coil and to esti- 
mate the d.c. resistance. 

A and B are inside dimensions of 
the winding tube. 

Assume that A= 1 h ", B= 3.¡6" 
and that the coil is wound with 2500 
turns of No. 29 wire. Also, assume 
that 25 layers were required. Then, 
dimension K is equal to: 

1.125" dimension A 
.050" tube thickness 
.050" 25 layers of .002" paper 
.300" 25 layers of ít29 wire 

1.525" 

(Continued on page 136) 
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Output Transformer 
Impedance Matching 

By ROBERT B. TOMER 
Chief Eng., Symphonic Radio & Electronic Corp. 

Simplified chart provides output transformer turns 
ratio without lengthy mathematical calculations. 

TRANSFORMER impedance 
matching is a problem frequently 
encountered by the experimenter 

or serviceman. Usually, a transformer 
is obtainable which is designed by the 
manufacturer to do the particular job 
desired and it is only necessary to con- 
nect the unit as indicated to obtain en- 
tirely satisfactory results. There are 
occasions when such a transformer is 
not readily available or where the in- 
dividual already has several good 
transformers on hand whose specifica- 
tions have become lost. It is possible, 
especially in the case of output trans- 
formers, to use one transformer to do 

10,000 

9000 

e000 

7000 

.16000 o J 
w - á 

5000 

17- 4000 
a. 
o 

3000 

2000 

I000 
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a large variety of quite different jobs. 
The reason for this is that a trans- 
former used to couple a tube into its 
load, never acts as the load itself, but 
only as the means for "reflecting" or 
translating a load of one characteristic 
into a load of another characteristic 
such that it corresponds to the opti- 
mum value for the tube being used. 

Transformers reflect impedance 
from one circuit to another in direct 
relationship to their turns ratios. The 
turns ratio is the ratio of primary 
turns to secondary turns. Impedance 
is reflected as the square of this ratio. 
That is, if the turns ratio is 2 to 1 the 

Chart that may be used to determine turns ratio of output transformers. 

libibba. 45 

40 TRANSFORMER 

Ar //,_ TURNS RATIO 

7À41. 
Wir :MAE 
VA(M44A! 

V % //:/ i//i, 
rf.lArMi° 17! //, / r /_ 

/, , // 
%/' % % % _ 
/ j-s>-= / _ mmm 15 

4 5 6 
VOICE COIL IMPEDANCE 

10 

impedance across the primary will be 
reflected into the secondary as 4 to 1. 
When the turns ratio is 3, the imped- 
ance ratio will be 9, etc. The turns 
ratio of any transformer can be de- 
termined with reasonable accuracy by 
measuring the voltage ratio since in a 
perfect transformer they would be 
identical. The voltage ratio can be 
measured by placing any known a.c. 
voltage across one winding and meas- 
uring the resulting induced voltage 
across the other winding. For best re- 
sults the voltmeter used for these 
measurements should draw little or no 
power, but even a very simple rectifier 
type a.c. voltmeter will give results 
that are entirely adequate for all 
practical purposes. 

In order to determine what turns 
ratio is necessary to couple a given 
tube to a given loudspeaker voice coil, 
it is useful to know the formula: 
Turns 4/ Load Resistance of Tube 

Ratio - Voice Coil Impedance 
This saysThat the square root of the 

optimum load resistance of the tube, 
as taken from the manufacturer's 
specifications in a tube manual, di- 
vided by the voice coil impedance is 
equal to the turns ratio. For example, 
if it is desired to couple a 50L6 to a 
speaker having a voice coil impedance 
of 3.5 ohms, what turns ratio is re- 
quired ? 

V 2000 
3.5 = 570 = 24 Turns ratio 

This same information can be ob- 
tained from the chart without the need 
of calculation by drawing a line 
through the 3.5 position on the lower 
reference 'line and continuing upward 
until it intersects the 2000 ohm line 
and then following the oblique line up- 
wards and to the right until it inter- 
sects the outer arc. At this point the 
proper turns ratio can be read directly. 

Through the use of this chart it be- 
comes possible to adapt many trans- 
formers for uses other than those for 
which they were originally designed. 
A transformer originally designed for 
use with a 50L6 and a 3.5 ohm voice 
coil would have a turns ratio of 24. 
This same transformer could be used 
to match a 6V6 into an 8 ohm voice coil. 
Or two 3.5 ohm voice coils could be 
connected in series, with a small loss 
of power in each speaker, and used in 
conjunction with this same trans- 
former and the 6V6. Output trans- 
formers usually have their voice coil 
windings on the outside so that it be- 
comes very easy to remove a few turns 
if it is desired to raise the turns ratio. 
This same transformer could be 
changed from a turns ratio of 24 to one 
of 30 or 35 by removing a few turns 
from the outside winding. Thus, many 
possibilities are available to the ex- 
perimenter or serviceman through the 
use of this simple technique. Even the 
multi -tap transformer can be put to 
more varied use by this method and in 
case the chart which comes with it 
has been lost, you can determine for 
yourself what the various taps can be 
used for. -401- 
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By 
J. H. BLIINDIN 

Although not intended to replace a conventional 
signal tracer this gadget provides an r.1. -i.f. 
and a.f, signal source for rapid signal tracing. 

IT IS OFTEN desirable when 
checking a radio receiver, to get 
an over -all picture of the operat- 

ing condition of the various stages 
quickly so as to roughly determine the 
cause of the trouble without removing 
the chassis from the cabinet. A quick 
way of doing this is to inject a signal 
of suitable frequency into the set and 
listen for continuity of signal through 
to the speaker to determine if there 
are any dead stages or not. It may 
not always be feasible to use a bench 
signal generator for this purpose in- 
asmuch as the set may be away from 
the shop or installed in a car. The 
pocket signal generator described 
here is useful for this purpose and be- 
cause of its extreme flexibility can be 
carried along on remote jobs as a sig- 
nal source for r.f., i.f. or a.f. use. 

Construction 
This signal generator was built from 

a discarded flashlight and a small high 
frequency buzzer. The front end of 
the flashlight was dismantled with the 
lens, reflector, bulb and socket being 
removed. All parts were retained for 
future use except the lens. In this 
particular flashlight the bulb socket 
was mounted on a fiber disc and this 
was used to support the buzzer. Two 
small angle brackets were used to 
fasten the buzzer to the fiber ring so 
as to provide clearance udder the 
buzzer to insert the base of a bulb, 
which was used to make electrical 
connections with the bulb socket. 

As it was necessary to insulate the 
buzzer shell from the case of the flash- 
light, a bakelite ring was cut the same 
size as the fiber disc and the buzzer 
mounting brackets clamped between 
these two insulated discs. The bake- 
lite and fiber discs are held together 
by two small bolts which must not 
touch the _ angle brackets. Details of 
July, 1947 

this assembly can be seen in the pho- 
tograph. Electrical connections to the 
buzzer were made through wires sol- 
dered in the base of a flashlight bulb 
from which the glass had been re- 
moved, using the bulb base as a plug, 
to screw into the socket under the 
buzzer. 

As the case of the buzzer is con- 
nected to the vibrator arm contact, it 
is used as a suitable take -off point for 
connection of the output condenser. 
This is an .01 mica mounted on top 
of the buzzer case as shown in the 
photo. One side is connected to 
the mounting screw on the side of 
the buzzer case, the other lead is 
shown bent up and terminating in 
a short pigtail. This is connected to a 
tip jack mounted in the center of the 
reflector. The existing hole in the 
reflector was too large for the tip jack 
so a rubber grommet was used to give 
the assembly a cushion effect, the out- 
side of the tip jack merely being pushed 
in the grommet. This allows some 
play when assembling. The under- 
side of the reflector with the tip jack 

An ordinary flashlight case is 
used to house this unique unit. 

and grommet attached can be seen in 
the photograph of the disassembled 
unit. The reflector is used backwards, 
however, when assembled, as can be 
seen in the completed picture. When 
assembling, care must be exercised to 
insure that the case of the buzzer does 
not touch the case of the flashlight 
else the circuifwill be completed with- 
out the use of the pushbutton and the 
buzzer will be "on" continually. Fric- 
tion tape can be used to cover up the 
buzzer before inserting it in the flash- 
light case. The reflector should be 
placed over the condenser so as to 
make contact between the tip jack 
and the condenser pigtail and the re- 
taining ring then screwed down over 
the whole business. Tighten the ring 

(Continued on page 155) 

BUZZER 

FLASHLIGHT PUSH- 
BUTTON SWITCH 3v. 

Diagram shows buzzer wiring. Any type 
of buzzer may be used, however, the 
higher its frequency of operation the 
more versatile will be its application. 

All component parts needed to build this signal tracer are shown in this photo. 
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/eaceead 
RADIO 

COURSE 
By 

ALFRED A. GIIIRAQiII 

Modern application of various plastics 
provides streamlined housing for this new, 
compact Emerson table model radio. 

Part .rio. A typical sound i.f. amplifier, factors that 
determine the number of i.f. amplifier stages needed 
in a superheterodyne. i.1. selectivity and band -pass 
response charaeterixliex required in .4M receirerx. 

THE 
intermediate- frequency am- 

plifier is that part of a super- 
heterodyne that lies between the 

frequency converter and the detector 
or demodulator in a AM receiver, and 
between the frequency converter and 
the limiter in a FM receiver (see Fig. 
1). It is essentially a fixed -tuned am- 
plifier which derives its input signal 
from the plate circuit of the frequency 
converter, since this is the point at 
which the signal first appears at inter- 
mediate frequency. 

Functions of the I.F. Amplifier 
The i.f. amplifier has three impor- 

tant duties to perform in a modern su- 

perheterodyne receiver. It is required 
to provide: 

1. Sufficient amplification of the de- 
sired- signal voltage in order to pro- 
vide a satisfactory amount of gain at 
the intermediate frequency. 

2. A suitable pass -band acceptance 
response characteristic that depends 
upon the type of receiver, so that it 
will amplify and pass on both the i.f. 
carrier and all transmitted side -band 
frequency components of the desired 
signal that are considered important 
for its reproduction with acceptable 
fidelity.. 

3. Sharp attenuation to below audi- 
bility of all carriers (and their side- 

Fig. 1. Position of i.f. amplifier in relation to the other main units 
in AM and FM receivers. Type of signal in each is indicated. 
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band frequency components) in the 
adjacent upper, and lower, transmit- 
ting channels, so that any adjacent - 
channel signals that may succeed in 
getting to the plate circuit of the fre- 
quency converter will be attenuated to 
below audibility. 

4. A satisfactory place in the re- 
ceiver at which to make possible the 
application of automatic volume con- 
trol (a.v.c.) if desired (usually in AM 
amplifiers only). 

Satisfactory fulfillment of require- 
ment 1 is often closely dependent 
upon requirement 2. 

As all four of these requirements 
are extremely important to the suc- 
cessful operation of the receiver, they 
must be considered in the design of the 
i.f. amplifier. Each will be discussed 
in detail at an appropriate place. 

Elements of a Typical I.F. 
Amplifier Stage 

The i.f. amplifier must build up the 
signal voltage preparatory to its being 
demodulated by the detector. It should 
perform this amplification at the 
greatest practical efficiency per stage, 
and it should accomplish this without 
causing any distortion in the varying 
waveform of the desired signal. 

Fig. 2 shows the elements of a simple 
transformer -coupled single -stage ii. 
amplifier for an AM receiver. It con- 
tains a single high -gain r.f. pentode 
amplifier tube for amplification and 
four tuned circuits for obtaining the 
required selectivity and band -pass 
characteristics. It operates essentially 
like the tuned radio -frequency ampli- 
fier explained in a previous article of 
this series -excepting that its four 
tuned circuits remain adjusted to 
resonance at a fixed frequency -the 
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intermediate frequency employed in 
the receiver. Consequently, the i.f. am- 
plifier is really a special case of a 
radio -frequency amplifier operating at 
a fixed frequency. 

The i.f. coupling transformer that 
serves here to couple the plate circuit 
of the frequency converter tube to the 
grid circuit of the i.f. amplifier tube, 
and the one that couples the plate cir- 
cuit of the i.f. amplifier tube to the in- 
put circuit of the detector, are of a 
type that have been used for many 
years -although other types that will 
be explained later are now being em- 
ployed in some classes of receivers. 
Each consists of magnetically coupled 
(closely) primary and secondary wind- 
ings, P and S which, ordinarily, are 
similar. Each winding is tuned by an 
adjustable capacitor shunted across it. 
The capacitance of each of these tun- 
ing capacitors is made adjustable over 
a limited range such that the coil it is 
associated with can be tuned to res- 
onate at the intermediate frequency 
employed in the amplifier. These ca- 
pacitors are then left at this adjust- 
ment, unless it later becomes neces- 
sary to realign or retune the amplifier. 

The effect of the two tuned, closely 
coupled circuits supplied by each i.f. 
transformer is to make it possible to 
provide a particular desired response 
characteristic (usually of bandpass 
type) whose mid -frequency is set at 
the intermediate frequency of the re- 
ceiver. More about this in a later 
article of this series! 

High -gain r.f. pentodes of the type 
known under the various names "su- 
per- control," "remote cut -off" and "va- 
riable-mu" are, of course, the most 
logical i.f. amplifier tubes to use since 
they have extremely low grid -to- 
plate capacitance for maximum circuit 
stability, high plate resistance for 
minimum loading of the tuned circuits, 
high mu and high transconductance 
for high gain. Such remote cut -off 
types are preferred to sharp cut -off 
types to prevent cross -modulation 
from strong local signals when the 
volume control is set for low sensitiv- 
ity, and to permit a wide range of a.v.c. 
action (in AM receivers) without de- 
tuning. 

Number of I.F. Stages Required 
Since the tuned r.f. amplifier (pre - 

selector) stages ahead of the fre- 
quency converter -if any are used - 
and the frequency converter stage both 

FREQ. I. F. COUPLING 
CONVERTER TRANSFORMER UNIT 

P 9 

I. F. 
AMP 

I. F. COUPLING 
TRANSFORMER UNIT 

- 

CENTER OF PASS -BAND OF 
I.F. COUPLING TRANSFOR- 
MERS IS FIXED -TUNED TO 
THE I. F. EMPLOYED IN THE 
RECEIVER. 

8+ A. V.C. 

P S 

8+ 

DIODE 
DET. 

TO 
AUD. 
AMP. 

Fig. 2. Elements of typical single -stage i.f. amplifier between the fre- 
quency converter and diode detector of a conventional AM receiver. 

produce comparatively little r.f. gain, 
the gain produced in the high -gain 
fixed -frequency intermediate amplifier 
is important, since a major portion of 
the over -all r.f. sensitivity of the entire 
receiver is dependent upon it. This is 
especially true in v.h.f. receivers (FM 
broadcast, television, etc.) since the 
incoming signal frequencies in these 
are so high. 

Because the present -day practice of 
employing relatively inefficient mini- 
mum -size types of antennas with many 
classes of radio receivers makes high 
over -all sensitivity in these receivers 
necessary, it is desirable that as much 
gain as possible be achieved in the i.f. 
amplifier. The limiting factor is the 
equivalent grid circuit noise voltage of 
the frequency converter tube em- 
ployed. 

Despite this present -day require- 
ment for high r.f. sensitivity, fewer 
stages of i.f. amplification are neces- 
sary in modern receivers than were 
required in the earlier days of the su- 
perheterodyne. This is due mainly to 
the appreciable improvements that 
have been made in i.f. interstage cou- 
pling transformer design and in the 
higher gain per stage now obtainable 
as a result of the development of high - 
gain r.f. pentode amplifier tubes that 
are suitable for use in i.f. amplifiers. 

From the standpoint of gain and 
sensitivity, it is not now generally nec- 
essary to use more than a single i.f. 
stage when an i.f. below about 600 kc. 
is employed. It will be found that most 
modern AM broadcast band receivers 
(which use an i.f. in the neighborhood 
of 455 kc.) now employ but one i.f. 
stage, although it was fairly common 
practice to employ two i.f. stages in 
such receivers a few years ago. The 

(Continued on page 98) 

LOWER 
SIDEBAND 
FREQUENCY 
11000 -5) 

995 KC. 

5KC 

CARRIER 
FREQ. 

1000KC. 

2 X 5 IOKC. 

(A) 

UPPER 
SIDEBAND 
FREQUENCY 
(1000 +5) 

1005KC. 
5KC 

LOWER CARRIER UPPER 
SIDEBAND FREQ. SIDEBAND 

FREQUENCIES FREQUENCIES 

ÏHGIF.IEDIC.IBA 
AI BI DI El i 

995KC 1000KC. 0051(C. 
5KC. 5KC 

LOWER UPPER 
SIDEBAND SIDEBAND 

2 X 5 IOKC. TOTAL SIDEBAND . 
(B) 

Fig. 3. Illustrati-g production of sideband 
frequencies in amplitude modulation; (A) 
by single modulated frequency and (B) 
by a number of modulated frequencies. 
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Fig. 4. Low fidelity amplitude modu- 
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before and after frequency conversion. 

Fig. 5. Elements of two -stage transformer -coupled i.f. amplifier. Note that two i.f. tubes and six tuned circuits are used. 
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Compiled by KENNETH R. BOORD 

IT IS with pleasure this month that 
we dedicate the ISW Department 
to radio in Jamaica -largest and 

most valuable of the British West In- 
dies. island that figures largely in the 
history of the Buccaneers of the West 
Indies before and during the time of 
Sir Henry Morgan, who was once its 
Governor. 

We are indebted to B. C. Stone, 
M.I.R.E., senior engineer of the Wire- 
less Transmitting Station Branch, 
Stony Hill, of Cable and Wireless 
(West Indies) Limited, for this data. 

Shortly after the outbreak of war 
in September, 1939, the well -known 
estate owner and radio amateur, John 
F. Grinan, presented his transmitter 
to the Government for use as a broad- 
casting station. The transmitter 
(now ZQI) is located at a modern pri- 
vate house at No. 2 Seaview Avenue 
in St. Andrew, Kingston, and operates 
on 4.7 in the afternoon- and 2.3 at 
night. 

The station gives a 4 -hour daily 
broadcast, 1600 -1730 and 1930- 2200, 
when this is necessary. 

Through the cooperation of local 
firms operating public address equip- 
ment, and the Jamaica Telephone 
Company Limited, it has recently been 
arranged to occasionally give broad- 
casts from places other than the 

1 

IB ` 

SO 

B / \ 
studio. For instance, during the re- 
cent visit of Colonel Oliver Stanley to 
Jamaica, arrangements were made to 
broadcast his speech from the Ward 
Theatre. Similarly was Sir John 
Huggins' speech at the opening of the 
New House of Representatives in 1945 
broadcast. During the recent visit 
of the Trinidad Cricket Team to the 
Island, the details of all the Test 
Matches (Trinidad versus Jamaica) 
were successfully broadcast from Sa- 
bina Park. Even more recently, the 
ceremony of Consecration of the first 
Suffragan Bishop of Kingston was 
transmitted, including a later broad- 
cast of the Civic Reception in connec- 
tion with the event. 

Officials of ZQI point out that an 
effort is made to maintain a well -bal- 
anced schedule of programs, during 
which the best local talent is properly 
interspersed with discourses on sub- 
jects of public interest and given by 
Jamaica authorities. No definite plans 
for the future have yet been outlined, 
but developments in the comparatively 
near future are anticipated. 

On the 1600 -1730 transmission over 
4.7, headline news is read at the be- 
ginning of the period (following a pro- 
gram preview), with detailed news at 
1715; on the 1930 -2200 period over 2.3,, 
news is read at 2100. The news bul- 

General view of Stations VRR4 (11.595) and VRR5 (12.050), Stony Hill, Jamaica. These sta- 
tions are used chiefly for relaying sports and other events from SW station ZQI, Kingston. 
Transmitter building is at right, quarters and storerooms may be seen in center of photo. 
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letins cover both affairs at home and 
abroad. In additiòn to news, there are 
cultural talks, entertainment (includ- 
ing BBC and AFRS transcriptions as 
well as programs presented by local 
talent), and other miscellaneous vari- 
ety items. 

ZQI, which has been on the air since 
November 17, 1939, is situated in the 
outskirts of Kingston, the capital. The 
transmitter was built locally, mostly 
of American -made equipment. The 
final stage power at present is about 
1200 watts. 

The station is operated by the Ja- 
maica Government, under the manage- 
ment of Denis Gick, who has had con- 
siderable broadcasting experience both 
in Canada and the United States. 

During the last two years, ZQI has 
branched out into "outside broadcasts" 
with much success; the people of Ja- 
maica, very keen on sports, have been 
treated to excellent commentaries on 
Inter -Colonial cricket and football 
matches. During the cricket matches 
against a visiting Trinidad team last 
year -and in the more recent series of 
football matches with Trinidad -it 
was decided that the people of Trini- 
dad (also ardent sports fans) should 
be kept informed of the progress their 
players were making on the field of 
play at Sabina Park, Kingston. As the 
frequency (4.7) used for the running 
commentaries is unsuitable for long - 
distance daytime transmission, ZQI 
could not be heard direct in Trinidad. 
This difficulty was overcome with the 
cooperation of Cable and Wireless 
Limited, which picked up the ZQI 
broadcast at their receiving point, 
Fairview, Kingston, and re- trans- 
mitted the program over their short- 
wave transmitter, VRR4 at Stony Hill. 
This transmitter puts out about 2.5 
kw. high -frequency power on 11.595; a 
further transmitter, VRR5, operates 
on 12.050. The series of five re- broad- 
casts thus performed was received 
successfully by Radio Redistribution 
Limited in Trinidad and was distrib- 
uted from Port -of -Spain for the ben- 
efit of that Colony's audien %e. How- 
ever, not only Trinidad fans found 
interest in these broadcast commen- 
taries, for favorable reports on recep- 
tion of these transmissions have since 
come in from the United States, Eng- 
land, Sweden, and South Africa. In 

Unless otherwise indicated, all time herein 
is expressed in American Eastern Standard Time, 
using the 24 -hour clock system; for (}CT, add S 
hours: 'news" refers to newscasts in English. 
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.L, 

Tops 

Value 

In the shack and on the air, you hear Hams talking about the HQ -129 -X 
-"Best buy on the market." "More for your money than anything I've 
seen." "Real dollar value." Yes sir, the top value of the HQ -129 -X is 
best proved by the amateurs who own them. 

And you get added value from any receiver by installing an FS -135 -C 
Frequency Standard. When you zero beat the FS -135 -C with WWV, 
you'll know it's "tops in accuracy." 

Now Available 
At Your Dealer's 

RACKED BY 37YFARC OF KNOW-HOW 

THE HAMMARLUND MFG. CO., INC., 460 W. 34" ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT ESTADIKNED 1910 
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Radio Parts 
Radio Sets 
Ham Gear 
Amplifiers 

Industrial Electronic and Test Equipment 

Radio Hams Servicemen Engineers 
Sound Men Maintenance Men 

Schools Institutions Manufacturers 

THIS CATALOG IS FOR YOU! 

It's here -ready for you now -the new, comprehensive, 1947 

Concord Catalog displaying a vast, complete selection of every- 
thing in Radio and Electronics. Send for your copy now. Select 
your needs from value -packed pages showing thousands of items 
available for IMMEDIATE SHIPMENT -hundreds of them now 
available for the first time -featuring new, latest 1947 prices. See 

the new LOWER prices on finest -quality RADIO SETS, PHONO- 
RADIOS, RECORD CHANGERS, RECORD PLAYERS, PORT- 
ABLES, AMPLIFIERS, COMPLETE SOUND SYSTEMS, TEST- 
ERS. See complete latest listings of all the well- known, standard, 
dependable lines of radio parts and equipment- tubes, condensers, 
transformers, relays, resistors, switches, speakers -all available for 
IMMEDIATE SHIPMENT from huge stocks in CHICAGO and 
ATLANTA. Whatever your needs in Radio and Electronic Parts, 
Supplies and Equipment- before you buy -SEE THIS GREAT NEW 
CONCORD CATALOG. Mail coupon for your FREE copy now. 

RADIO CORPORATION 
CHICAGO 7 * ATLANTA 3 

901 W. JACKSON BLVD. 265 PEACHTREE ST. 

LAFAYETTE RADIO 
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a 

I. 

Concord Radio Corporation, Dept. F.77 

901 W. Jackson Blvd., Chicago 7, III. 

Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 

Name 

Address 

City .Stab...... ... 

view of the success of these re-broad- 
--casts, it is expected that the services 
of VRR4 and VRR5 will be utilized 
more widely in future. 

The Stony Hill station uses a Mar- 
coni SWB8W transmitter, with an in- 
put to the final stage of about 3.5 kw. 
(700 ma. at 5000 volts). Stony Hill is 
1500 feet above sea level, and is lo- 
cated about 12 miles from Kingston. 

ZQI and the VRR stations verify. 
There are no medium -wave stations 

in Jamaica. 
s s 

Special DN Sessions 
Starting June 1, Radio Australia 

began dedicating its weekly DX ses- 
sions as follows: 

To British Isles and Europe at 1400 
Sunday over VLA6, 11.76, VLC11, 15.21 
-June 1, British Short -Wave League, 
London; June 8, International Short - 
Wave League, London; June 15, 
Swedish Radio Club (SRK), Stock- 
holm; June 22, Anglo- American Radio 
& Television Society, Uxbridge, Eng- 
land; June 29, Danish Short -Wave 
Club, Copenhagen; July 6, Daily Ex- 
p>ess Radio Club, Plymouth, Devon - 
sh re, England; July 13, Malmo DX 
Club, Malmo, Sweden; July 20, C. W. 
Club of Jakobstad, Jakobstad, Finland; 
July 27, Jonkoping -Huskvarna DX 
Club, Jonkoping, Sweden; August 3, 
Indian Radio Society, Karachi, India; 
August 10, Ceylon and South India 
Radio Club, Colombo, Ceylon. 

To North America, Canada, South 
Africa, and New Zealand at 1920 Sat- 
urday over VLA5, 15.32, and VLC9; 
17.84; and at 0025 Sunday over VLA5, 
15.32, VLBS, 21.60, VLG6, 15.24, and 
VLC9, 17.84 -June 1, International 
Short -Wave Department, RADIO 
NEWS; June 8, Universal Radio DX 
Club; June 15, Newark News Radio 
Club; June 22, National Radio Club; 
June 29, International Round Table; 
July 6, Grand National Short -Wave 
Listeners Club; July 13, New Zealand 
DX Radio Association; July 20, DX -ers 
of South Africa; July 27, New Zealand 
DX Club; August 3, Cleveland Radio 
Club (Lakewood, Ohio). 

Radiotjanst (The Swedish Radio), 
Stockholm, broadcast a DX program 
to the Australian DX Radio Club Oil 
May 31 at 0030 -0130 over SBP, 11.705, 
and SBT, 15.155, with repeat at 1700- 
1800 on the same day over SDB -2, 
10.780, and SBT. A similar session was 
given for the Universal Radio DX Club 
on June 15 at 1100 -1200, with repeat at 
2100 -2200, over SDB -2 and SBT. 

a 

Club Notes 
Spain-The Radio Club Espanol de 

Santander has as current officers: D. 
Javier de la Fuente Quintana, presi- 
dente; D. Luis Diez Alonso, vice- presi- 
dente; D. Luis Perez Elvira, vice- presi- 
dente; D. Francisco Diez Carballo, 
secretario; D. Eduardo Blanco Gil, Id. 
techico; D. Jose Luis Manzanares Ca- 
llejo, tesorero; D. Manuel Tortajada 
Iribarren, vocal; D. Juan Jose Vellido 
Valdora, vocal; D. Arturo Moreno 
Fernandez, vocal; D. Jose Ponton, 
vocal; and D. Francisco Bercedo Ur- 
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ONCE IN A LIFETIME VALUE!! 

PRICES CUT BELOW 
PREWAR LEVE L 

A TERRIFIC OPPORTUNITY FOR SERVICEMEN TO BUY A COMPLETE SERVICE 

LABORATORY...TWO BASIC INSTRUMENTS FOR ALMOST THE PRICE OF ONE 

Act Now - Limited Time Only -1 Year Guarantee 
5,000 OHMS PER VOLT 

VOLT -OHM MILLIAMMETER 

REGULAR 

TOTAL PRICE 

$6715 

NOW 
BOTH 

FOR 

Hand -rubbed oak portable cabinet complete with 
cover, self -contained battery, test leads and instruc- 
tions. Measures 4' x61/2 "z7 ". 
4 D.C. VOLTAGE RANGES: 0 to 15/75/300/1,500 
VOLTS 

4 A.C. VOLTAGE RANGES: 0 to 15/75/300/1,500 
VOLTS 

4 OUTPUT METER RANGES: 0 to 15/75/300 1,500 
VOLTS 

4 D.C. CURRENT RANGES: 0 to 153 Microamperes 
-0 to 15/75 150 Ma. 
4 RESISTANCE RANGES: -0 to 2,000 20,000 200,000 
Ohms -0 to 2 Megohms 
4 DECIBEL RANGES: -10 to 18 D.B. -t -4 to -r32 
D.B. - 16 to -44 D.B. - 30 to 58 D.B. 

TERMS 

25% DEPOSIT, BALANCE C. O. D. 

OR FULL PAYMENT WITH ORDER 

WRITE FOR FREE CATALOG 

July, 19 -17 

BATTERY OPERATED 

SIGNAL GENERATOR 

Services F.M., A.M. and Television Receivers. Gener- 
ates R. F. frequencies from 150 Kilocycles to 50 Mega- 
cycles. (150 Kc to 12.5 Mc on fundamentals and from 
11 Mc. to 50 Mc. on harmonics.) R.F. signal constant 
at all output levels. Direct reading -all calibrations 
are etched on the front panel. 

Processed dual -tone front panel. Cabinet of heavy 
gauge crystalline steel. Complete with shielded test 
'ead, self- contained batteries and instructions. 

NATIONALLY ADVERTISED TEST EQUIPMENT -IMMEDIATE DELIVERY 

¡tan ¡Gant ELECTRONIC & INSTRUMENT CO. 

Dept. R, 42 WARREN STREET, New York 7, N. Y., U. S. A. 

Phone: BArclay 7 -5556 
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Bob Henry calling 

N\r- 
COMPLETE 

STOCK 

QUIC 

Models Listed Are in Stock . . . 

for Immediate Shipment: 

Hallicrafters S38 $ 47 50 

Hallicrafters S40A 89.50 

Hallicrafters 5X42 275.00 
Hallicrafters SP44 99.50 
Hallicrafters BT9 350.00 
Hammarlund HQ129X 161.40 
Hammarlund SPC400X 334.05 
National NC240DT & NC240DR 225.00 
National HRO5TA1 & HRO5RA1 274.35 
National NC46 " 

97.50 
National NC173 179.50 
RME84 98.70 
RME45 & speaker 198.70 
RME VHF152 86.60 
Pierson. KP -81 367.65 
Gon -Set converters 39.95 
Collins 30K -1 1250.00 
Collins 75A -1 (soon) 375.00 
Collins 32V -1 (soon) 475.00 
Collins 70E -8 (soon) 40.00 
Meissner Signal Shifter 120.00 
Bud VFO -21 52.50 
Temco 75GA 495.00 
Temco 5000A 1800.00 
Supreme AF -100 450 00 

Harvey 100T 583.00 
Millen 90700ECO 42.50 
Millen 90800 exciter 57.50 
Millen 90281 power supply 84.50 
Millen 90881 500 watt RF unit 89.50 
Sonar XE -10 39.45 
Sonar VFX -680 87.45 
Gordon rotary beam 225.00 
Direct -O -Beam 117.00 
Premax 29MC beam kit 29.40 
Work Shop 28MC beam kit 39.50 
Ranger 905 Trans -Meter 49.50 

Prices subject to possible change. 

DELIVERY k 
In Bob Henry's code of doing business 
"CQ" means Complete stocks, Quick de- 
livery. Bob Henry offers the finest, 
fastest service in the land to all ama- 
teurs plus personalized, individual at- 
tention to all orders by an amateur who 
knows what amateurs want: He says: 

"The delivery situation is now good. 
I can ship immediately nearly all items. 
For fastest service send five dollars and 
I will ship COD at once at wholesale 
prices. Or order on my easy time pay- 
ment plan. I finance the terms myself 
to give you better service and save you 
money. Trade -ins welcome. Tell me 
what you have to trade and we can 
make a deal. Attached is only partial 
listing of my complete stocks. I have 
almost everything an amateur wants. 
Good bargains In war surplus. Send to 
me for anything. Orders and inquiries 
handled with speed and efficiency. 
Write, phone, wire or visit either of my 
stores now. 

Psi° cvk 
WOARA 

Butler, Missouri HENRY RADIO STORES Los Angeles 25, Calif. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

Become a Radio Amateur 
In a Few Weeks 
No Previous Experience 

Necessary 
Passing the Government Exam made easy by our NEW EASY -TO -LEARN 'w_ 

type of instruction. Complete facilities for teaching CODE, Transmitter 
and Receiver Theory. 

1 em Interested in: 
AMATEUR RADIO 
COMMUNICATIONS 

Day and Evening Class Starting Now 
- WITHOUf OBLIGATION SEND FOR FREE CATALOG 

General Electronics & Radio Television 
Servicing [l Amateur Radio Correspondence Course 

APPROVED FOR VETERANS 

Name Phone Hrs. You Work 

Address City 
ELECTRONIC TECHNICAL INSTITUTE 

771 VENICE BLVD., RN -7 Los Angeles 15, Calif. 

State 

RICHMOND 9573 

baneja, vocal. This club is now pub- 
lishing an attractive monthly house 
organ, RCE. 

* s * 

Verification Data 
Regarding the matter of verification 

by the BBC, we quote the following 
statement secured expressly for ISW 
Dept. readers, from H. Wilkinson, 
chief engineer of the BBC: 

"The BBC does not verify, nor has it 
ever verified.... We hope you will 
appreciate our view that it is impos- 
sible for any one person to check up 
all the BBC short -wave transmissions 
sufficiently to verify reception reports. 
Not only would all last- minute pro- 
gram changes be missed by relying 
upon such advance information as is 
published, but no account can be 
taken of the many stations all over the 
world which relay BBC programs. We 
feel strongly that it is only at the re- 
ceiving end that any .erification as to 
the transmission to which the receiver 
is tuned can be assured." From this 
statement, it can be seen that any and 
all purported veries from the BBC are 
unofficial and worthless. 

Nadia E. Homadka, of the Prague 
stations, informs me that "verifica- 
tions are sent in both Czech and Eng- 
lish; the IRC is not required, but it is 
advisable to send one." Address, 
Prague (Praha) 12. 

In response to airmail reception re- 
port, Polskie Radio sent letter verie by 
registered airmail. (All -India Radio 
did the same.) Correct address of 
Polskie Radio is Noakowskiego 20, 
Warsaw, Poland. (Beach) 

KZPI verified by letter from Henry 
L. Miller, production manager, KZPI, 
Philippine Broadcasting Corporation, 
5th Floor, Filipines Building, Manila, 
Philippines. The British Common- 
wealth Occupation Forces Station, 
WLKS, Kure, Japan, verifies on white 
card, with large red call letters. 
(Cushen) 

Paul Kary, Pennsylvania, this 
month furnishes the following verifica- 
tion information: 

XORA, Shanghai, is.extremely anx- 
ious to receive reports, and will "ab- 
solutely" verify all correct reports, by 
a card and letter; letter carries at- 
tractive letterhead with blue water- 
mark of antenna tower and call letters 
and overprint of slogan, frequencies, 
and address; card also is a prize with 
verie data on one side, and Chinese 
flag and frequencies on the other; ad- 
dress, The Shanghai Broadcasting Sta- 
tion of the Central Broadcasting Ad- 
ministration, 7 Chung Cheng Road 
(Western), Shanghai, China. Reports 
to Radio Wien, Vienna, should be ad- 
dressed to Osterr. Radioverkehrs 
A. G., Ravag, Argentinierstrasse 30A, 
Wien IV, Austria; verified by letter in 
German within two months. The 
"Voice of America in North Africa" is 
rather slow in verifying now; card 
took about four months; Miss Eileen 
Reis apparently is no longer with the 
station, card having been signed by an 
unidentified man's name; QRA is % 

(Continued on page 126) 
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Four Out of Five Auto Radios Have It* 

That's Why the Mallory Vibrator Makes the Best Replacement 

Mallory Has the Most 

Complete Vibrator Line 

The 12 basic vibrators illustrated 
above answer 90% of y our 
replacement requirements. But 
Mallory offers 50 vibrators in all 
so that every need can be instantly 
met. The Mallory line is the 
most complete in the business. 

July. 1917 

More Mallory vibrators are in use today than all other makes 

combined. In the field of auto radio alone, four sets out of every 

five carry Mallory vibrators as original equipment. Why? 

Because Mallory is the world's largest producer of vibrators -has 
learned the "hard way" how to make vibrators. Because Mallory 

has introduced many vibrator "firsts" ... has patented more than 

50 improvements ... adheres to the strictest production stan- 

dards in the vibrator industry. 

These are good and sufficient reasons, too, why Mallory vibrators 

make the best replacements. You can't do better, when you service 

a set than to use a Mallory replacement. 

See Your Mallory Distributor for a free copy of the 
1947 Replacement Vibrator Guide 

P R. MALLORY & CO..Inc. 

MALLORY 
VIBRATORS ... VIBRAPACKS'... CAPACITORS ... VOLUME 

CONTROLS ... SWITCHES ... RESISTORS ... FILTERS 

... RECTIFIERS ... POWER SUPPLIES. 

*up. U. S. Pot. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Al 11ED'S PAGE 

110 10 

1,001x. 111 

ALLIED RADIO 

RADIO'S 
COMPLETE Mú 

NG GVIDE 
B 

LARGEST STOCKS 

SPEEDY, EXPERT SERVICE! 
Send for your FREE copy of the most 
complete Buying Guide for Everything in 
Radio. Features thousands of radio and 
electronic parts, latest home radios, sound 
systems, amateur gear, builders' kits, 
servicemen's equipment, tools, books - 
world's largest stocks of quality equip- 
ment -all at owest prices! Expert help; 
fastest service. 

More tba,, 10,000 items -Com- 
plete lines of all leading makes. 
Largest stocks of hard -to -get 
parts. Lowest money -saving 
prices. Get everything you 
need in Radio from ALLIED! 

Public Address- entirely new 
line -new styling, new design 
features. Packaged Ready -to- 
UseSound Systems; everything 
in amplifiers. speakers. mikes. 
intercom and recording. 
Amateur Gear -immediate de- 
livery on latesi communica. 
tions receivers. Time payment 
plan; trade-insaccepted.Head- 
quarters for all ham and ex- 
perimenters' needs. 

Handy , 

Radio Formulas a Data 
Dictionary of Radie Terms 

Radio Radio Circuit Handbook 
BooksRadio Builder's Handbook 

Simplified Radio Servicing 
Radio Dala Handbook 

ALL SIX BOOKS No. 37 -799 .. $1.00 
Parallel Resistance and Series Capacitance 
Calculator. No. 37 -960 25c 
R -F Resonance and Coil Winding 
Calculator. No. 37 -965 25c 

ALLIED RADIO 
ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept.l -G -7 Chicago 7, Ill. 

Send FREE Radio Catalog 
Send 6 Books No. 37.799 ¡S 

El Send Calculator No. 37.960 enclosed 
Send Calculator No. 37.955. 1 

Name 

Address 

City Zone. .State 
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Here, and on following pages, are circuit diagrams 
and parts lists of many new postwar radio receivers. 
Idadio Yews will bring to you other circuits as quickly 
as possible after we receive them from manufacturers. 

RADIO NEWS, JULY, 1947 

I. F.. 455 KG. 

CORONET MODEL C -2 

.:l vf 

0000Q' 

RADIO NEWS. JULY. 1947 

12SA7 12 SK 

"LOTÖ^ 

.I1 cs rrrr,rirr 

I.F.=455KC. 

1250,7 

ARVIN MODEL 558 

50L6GT 

wOK;arES c oR,o 
IC Ew55i5 BASE 

I- 

' L 
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RADIO NEWS, JULY, 1947. 

1407 

,4L 

Ri 

14,.7 

RI 

i.F. FREQUENCY - 456 H.C. 

July, 1947 

R4 

35Z5GT 

SP 

CROSLEY MODELS 56PA, 56PB 

RE 

SOPS 
C'J- b 

HEATER CONNECTIONS 

. 

LEARN 
MOTOR 

REPAIR; REP. /R; 
/' \ 'oy,A PROFITABLE 

ADDITION TO 
MANY RADIO SERVICE 

BUSINESS 

proa rarauf 7, 

IT PAYS TO SPECIALIZE 
IN SOMETHING DIFFERENT 

There's good money in electric motor repair I 

The field is not crowded -and what could be a 
finer, more profitable addition to your already 
established radio service business? Every home 
you visit on radio work has many motor -driven 
appliances. Be the man who can repair them I 

ELECTRIC MOTOR REPAIR, 
the unique new book by the pub- 
lishers of the famous Chirardi 
Radio -Electronic books, teaches 
you the work from the very be- 
ginning. Explains every detail of 
motor trouble diagnosing, repair 
and rewinding. Covers a -c and 
d -c motors, synchronous motors 
and generators and BOTH me- 
chanical and electrical control 
systems. 

A "BENCH" BOOK 
Based on what you can learn 

from this big book alone, you can 
train for prompt, profitable mo- 
tor service. Quick reference 
guides for use right at the bench 
show exactly how to handle spe- 
cific jobs. invaluable for begin- 
ners or for daily reference In 
busy shops. Unique Duo -Spiral 
Binding divides hook Into 2 sec- 
tions permitting text and related 
illustrations to be seen AT THE 
SAME TIME. Book contains more 
than 900 diagrams and illustra- 
tions. 

Send coupon now Practice 
from ELECTRIC MOTOR RE- 
PAIR for 5 days. If 
not more than satis- ± 
fled, return book 
and every cent will 
be cheerfully re- 4. ued. 

ll 

LEARN FASTI 

LEARN RIGHTI 

Dept. RN -77, Murray Hill Rooks, Ins. 
232 Madison Ave.. New York 10, N. Y. 

Enclosed is $5 ($5.50 foreign) for copy of 
ELECTRIC MOTOR REPAIR Book; or send C.O.D. 
for $3 pins postage (no [orelgn C.O.D.el. In 
either event. if not satisfied. it le Understood 
1 may return book in 5 days for complete 'efund 
of my money. 

1 
1 

Name 

Address 

C,,v & Dist. No SUM II ' MtiMMMMMMMM MR1MMMM 
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"ARROW" Offers the Best Valves! 
SCOPES SCOPES 

BC-612 
Modified BC- 
412, 5' Radar 
Oscilloscope; 
ideal for first 
class laboratory 
instruments; 
110V 60 cycles, 
complete with 
tubes and power 
supply brand 
new in original 
cartons. 

Each.. $49.95 

APS-15 
Has . 45 tubes, 
one 5.' scope 
tube, one 2' 
scope tube, has 
3 meters, 4 pow- 
er supply units 
110V 400 cycles, 
complete with 
tubes. 

Each $4950 

BC-929-A 

Contains power supply 110 V, 
400 cycles, has 7 tubes such as 
3C PI, brand new, complete 
with tubes. $17.95 

Used. esch $14.95 

APN -4 
Contains 27 
tubes such as 

6SN7GT, 
6H6GT, 
6SJ7GT, 

and 5CP1 scope 
tube; complete 
with tubes. 
Brand new in 
original .cartons. 
Each.. $24.95 
Power supply and receiver for APN -9, 
110V, 400 cycles. 

Each $19.95 
BOTH ABOVE FOR $40.00 

ARB AIRCRAFT RADIO 
RECEIVER 

The ARB is a six tube, four band, super- 
heterodyne Aircraft Radio Receiver with 
built -in dynamotor, designed for the re- 
ception of MCW (tone or voice) or CW 
within the frequency range 195 1995 Kc to 9.05 megacycles. Used... $ . 

ÁN18 /APT -10 
Pre- amplifier model K -1, designed to 
raise output level of magnetic type micro- 
phone, complete with 2 tubes 6SL7GT 
and 28D7 and hand switch, brand 
new in original cartons Each $1.95 

LM -14 FREQUENCY METERS 
Complete wan tubes and crystals, freq. 
range 125 to 20 mc, Navy Type, excel- 
lent condition, less power 

34.95 supply .. .. .. .. ........... $ 

HAND -TYPE MICROPHONE RS -38 
Carbon type, with PL-68 plug. $1.95 
brand new 
Used $1.00 

MICROPHONE AND RECEIVER 
P -60 

Dynamic type, 50 -ohm impedance; mike 
and phones interminate in 5 -wire 
male plugs, 3 ft. cord $1.49 

GO -9 - 

Navy type low and high frequency 
transmitter with power supply and tubes. 
Operates from 200 Kc to 18,100 Kc; re- 
quires 115V, 800 cycles, used, 

$69.50 complete with tubes 

OXYGEN MAST MICROPHONE 
T44C 

ART -13 TRANSMITTER Used with SCR -522, magnetic type 
' Used in condition, complete with complete with JK -26. NEW. Ea. $1.29 

tubes and calibrating crystal, freq. range 
2,000 Kc to 18 mc; A -1, A -2, A-3 type 
transmission; power output 100 nn 
watts Each $15.1]0 

RAX -1 . . 3 RECEIVERS 
Freq. range from 200 Kc to 27 mc; com- 
plete with tubes and 24V dynamotor; 
used in excellent condition; com- 
plete unit $ 49.50 

RED HOT SPECIALS - U. S. Government Surplus Electron Tubes 
Type Your Cost Typa 
837 51.85 50 
5U4 .59 65j7._ 
78 .49 1 7 
12A6 .69 6557 
61(7 .49 6SF5 
35Z5 .64 6V6GT 
5Y3 .43 89 

ANTENNA RELAY UNIT BC -442 
With antenna current meter, antenna 
transfer relay with 3 stand -off lead - 
in terminals, A -1 condition. ONLY 95C 

ANTENNA TRANSFER 
SWITCH SW -225 

Triple -pole, double -throw, mounted on 
bakelite base with nine 2' porcelain 
stand -off mounts, BRAND 

8 NEW 9C 

PLUGS 
PL -166; 6 light duty contacts, fe. 
male, bakelite insulation Ea. 15c 
PL- Q171 -6, six light duty contacts, 
female, right angle with bakelite 
insulation Ea. 15c 

PL -170; 18 light duty contacts, fe- 
male, bakelite insulation Ea. 20C 

FLEXIBLE CABLE 
From 92" to 250" with connectors $1.95 
and spline knobs 

FILTER CHOKES All Fully Enclosed 
15H. +10% @ 165 MA. DC., .5 H., 60 cycles 
shielded. 2 stand-off terminals: size 45í6'x 
4'x3.', each 950 
Dual. 15H. @ 100 MA., 400 ohms DC. Each 
section, 500 VDC insulation test. 33,5'x3':6' 
High; 4 MTG. Studs and 4 terminals. 
Each 79c 

59H. Min. @ 10') MA.; 10V RMS 60 cycle, 
850 ohms DC. Res.; 4 MTG. Studs, size 
4%'x3', 'x3%', each 79e 
3.7 H. ® 145 MA. DC. 125 ohms DC. 
Res. 4 MTG. Studs. each 95c 

Your Cost 
$.49 

.49 

.49 

.49 

.59 

.59 

.49 

Type 
77 
39-44 
1251(7 
0Z4 
6AT6 
12AT6 
1N5GT 

Your Cost 
5.49 
.49 
.49 
.69 
.49 
.49 
.69 

Type 
SO1lS 
IRS 
155 
3Q5 
65Q7GT 
6K6 
6X5GT 

Your Cost 
$ 79 

.. .. .89 
.89 
.89 
.49 
.59 
.59 

Type 
12SL7 
123E6 
12BA6 
35W4 
35L6 
61.6 
6AG7 

Your Cost 
s .89 

.69 

.69 

.49 
.59 

1.29 
.69 

Transmitting and Special Purpose Tubes 
Type Type Each T 
513P1 5' scope $3.95 3BP1 3' scope $2.5.5 
5CP1 5' scope 3.95 829B transmitting tube 2.55 
3AP1 3' scope 2.95 . 6AK5 transmitting tube .95 

304TH transmitting tube 7.95 

Type Each 
1 'DP7 12' scope $6.95 
9LP7 9' scope 5.95 
'IBP7 7' scope 4.95 
5FP7 5" scope 3.95 

VHF RECEIVER BC -701 
Frequency range 170 -180 Mc; IF 30.5 Mc; 
complete with 11 tubes; self-contained pow- 
er er supply; brand new in beautiful 995 
wooden carrying case 

ASIATIC PICKUPS 
\ \lth L2o crystal Et. 91.79 

10 for 16.00 

BC -404 -C VHF RECEIVER 
Frequency range 102 -110 Mc; complete with 12 tubes; I II, 
60 cps, power supply included. Brand new in $19.95 
original cases - 

Wholesalers, dealers, institutions and other quantity 
purchasers . . Write, Wire, Phone for Quantity 

rices, All Shipments F.O.B. Chicago -20% Deposit 
Required on all orders. 

DEPT. C 

WESTON OUTPUT METER 
No. 687 

f scales 0 -50 V.: 
A -1 Condition ONLY 58.95 

OUTPUT TRANSFORMERS 
r3L3.. -.355 
6V6.... 39e 
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Better Buys from "ARROW" 
ARMY 
AIRCRAFT 
RECEIVER 

Model 
BC -946 -B 

Broadcast 
band from 
520 to 1500 
kc. Tube corn- 
tlement; 3- 
12SK7, 1- 
12SR7, 1- 
12A6, 1 -12K8. 
Designed for 
dynamotor 
operation, 
but is easily 
converted to 
110 or 32 volt operation. Has two 1. F. stages and 
three gang condenser. Comes packed in sealed car- 
ton complete with tubes and instruction 

$12.95 manual, but less dynamotor. 
DYNAMOTOR DM 32A. Each $1.95 

RADIO RECEIVERS 

BC- 454-A; 3-6 mc 

BC- 453 -A; 190 -550 kc 6.95 
$5.95 

BC- 455 -A; 6 -9.1 me 5.95 
Used, in A -1 Condition. Complete with tubes 

ARA NAVY RECEIVER 
1.5 to 3 Meg $6.95 

Used, in A -1 condition. Complete with 6 tubes 

RADIO TRANSMITTERS 
BC- 457 -A; 4 -5.3 mc $4.95 

Complete with Tubes and Crystals 

BC- 458 -A; 5.3 -7 mc... 4.95 
Complete with Tubes and Crystals 

MODULATOR UNIT 
BC -456 -A $2.95 

REMOTE CONTROL BOX 
BC -450 -A $1.95 

ARMY SURPLUS, principal components of radio set SCR- 274-N; includes 2 transmitters, 
3 receivers, 1 modulator, 4 dynamotors, control 
box, etc. -original cost over $600.00 - NOW $24.95 complete. 

HICKQK 2% ° 0-150 Volt 
AC VOLTMETER 
lfach $2.49 

COAXIAL CABLE 
26 ft. of Coaxial Cable RGUB. 
52 ohm, with 2 amphenol 
plugs, one at each encl....89e 

HEADPHONES 
Signal Corps, 8000 ohms and 200 ohms, each.. $2.49 2000 ohms, Trimm, each 1 79 
EARPHONES, less headband, HS18 high 

impedance 79c 

POWER TRANSFORMER -NAVY TYPE 
159 ma; 6.3 V at 6.5 amps; 5 V at 3 amps. 
110 volt each $2.89 
200 ma; 6.3 Vat 6 amps; 5 V at 3 amps. 110 
V A. C each 3.50 

SURPRISE PACKAGE 
For the experimenter, radio serviceman, handy man. 
repairman, "ham," hundreds of valuable 
miscellaneous parts, 10 pounds $1.59 

SPEAKERS 
5' PM speaker $1.19 
4x6 dynamic, 450 ohms 1.65 
5x7 PM -hvy. slug 2.15 
b' PM Alnico 1.95 

July, 1947 

RADIO TRANSMITTER and RECEIVER 
APS -13 

Light weight air -borne radar system, radio trans- 
mitter and receiver APS -13; tube complement: 
5-6J6; 9 -6AG5; 1- VR105; 2 -D21; unit is 
brand new, complete with tubes, the tubes alone are 
worth more than this LOW PRICE OF ONLY 

GLIDE PATH RECEIVER 
R- 89 /ARN -5 

Glide Path Receiver used in the Instrument Land- 
ing System covering the frequency range 332 to 335 
mc; complete with the following tubes: 7 -6AJ5; 1- 12SR7; 2- 12SN7; 1 -28D7; and including 
three crystals 6497KC; 6522KC; 6547KC ... units 
are in A -1 condition for ONLY 

SCR -522 TRANSMITTER and 
RECEIVER 

The standard very -high frequency airborne receiver - 
transmitter. 100 to 156 megacycles. 4 crystal -con- 
trolled channels selected from remote control box. 
Used in good condition -ONLY 

"Complete with Tubes" 

$1500 

$995 

$,Q95 v/ 
RADAR OSCILLOSCOPE 

Complete with 27 tubes including 5" 
Cathode Ray tube -used. Each $24.95 

RADAR OSCILLOSCOPE 
Complete with 29 tubes including 3' 
Cathode Ray tube -used. Each $24.95 

MARKER BEACON 
RECEIVER - 

AIRCRAFT 
Complete with 2 tubes and 
sensitive relay to control ex- 
ternal circuits from received 
signals. The receiver to con- 
trol models, open doors from 
a dista t ! 
Special 

R aw 

nce, e c. $4.95 

MITCHELL CARLSON RADIO RECEIVER 
BC- 1206 -C 

Designed to receive A- 
N beam signals. 24 -28 
vdc 21.6 watts. Tube 
complement: 14137 or 
14A7, RF amplifier; 
14117 or 14J7, mixer: 
14A7 or 14117, IF am- 
plifier; 14R7, detector 
and 1st audio amplifier; 
28D7, output amplifier. 
195 to 420 kc. 4' high x 
4' wide x 6.' long - 
wt. 3 lbs., 4 oz. d. 
Used A -1 cond.$4.95 
BRAND NEW 
in originalcarton7.95 

INTERPHONE AMPLIFIER 
$ 795 Complete with 4 tubes 

Yours for only.. 
Comes in an aluminum cabinet 9%x4%=5; 5 inches 
with two 12J5GT and two 12A6 tubes; also Electric 
Dynamotor 28DC Volt input and 250 V DC output at 
60 MA. 

HEAVY DUTY LINE FILTERS 
Solar line filter -2U amps., 115 V. A.C., 600 V. U.C. 
Hermetically sealed, ideal for eliminating RF feedback 
in line or line noise pickup. 
Each $1.75 

VIBRATOR 

4 Prong Universal Vibrator SI.49 
Wholesalers, dealers, institutions and other quan- tity pureh , write, wire, phone for quantity 
prices. All shipments F.O.B. Chicago. 20% de- 
posit required on all orders. 

DEPT. C 

VEEDER -ROOT 
METER AND CASE 

Counts number of feet of trail- 
ing wire antennae; number turns 
when winding on coil ; applicable 
for many uses; beautiful Bake- 
lite case, jeweled dialite, pilot 
I ight enclosed, 3 position switch, 
ounts up to 1000. 

1_ach 95¢ 
MN in 

BATTERY FOR "GE" PORTABLES 
2 volt Willard type 27/2 the exact replacement in 
Pre -War Model LB 530 "GE" Portable Radios. 
Plastic case, size 311,6x33x53-6' high. Shipped dry. 
Uses standard battery electrolyte. List value 
$8.75. 
BRAND NEW I Your Cost $1.95 

SWITCH 
Multiple circuit telephone type key switch; avail- 
able in momentary or locked position. Double 
pole, double throw. Each 89¢ 

PLUGS 
PL55 plugs each 20e 
PL68 plugs each 20e 
PL54 plugs. each 10e 

JACKS 
JK 26 each toe 

CARBON MIKE 
T -17 -B Carbon Mike each 51.49 

EBY BINDING POST 
No. 449 100 for $4.90 

CONDENSERS 
50 -30, 150 volt electrolytic tubular $0.39 
100 assorted, tubular, all 600. volt, .01, .02, .05, .1 6.95 
IOU assorted mica 1.95 
So ar 8-8 @ 453 WV inverted type in alum 
can ó9 t% 

RESISTORS 
100 assorted 1,4 and 1 watt $1.95 
100 assorted 5 and 10 watt 6.96 

VOLUME CONTROLS 
IU assorted volume controls, less switch $1.75 
3. Meg. wich witch 2' shaft. .each 490 

10 for $3.95 
IF TRANSFORMER 

456 ke, matched sets 79e 

SWITCH 
SPST push -to-make switch 30.19 

1.76 10 tor 

ARROW SALES, INC. 
59 WEST HUBBARD STREET CHICAGO 10, ILLINOIS 

Telephone: SUPERIOR 5575 
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CHECK THESE SPECIALS 

CARDWELL -XE- 240 -XS; 30 -240 MMF 
variable .100 airgap Mycalex insulation.82.95 

CARDWELL MT- 150 -GS: 150 MMF vari- 
able Mycalex Insulation 1.45 

BUD 250 MMF split stator variable .051 
airgap Isolantite insulation 2.95 

CRYSTAL PICKUPS -Well known make; 
only 1% oz. pressure. Brand New.... 1.95 

SIGMA SENSITIVE RELAY - Plug in 
type, 2000 ohm coil, hermetically 
sealed ; set at 4 MA DC. Special at.... .95 

R.F. OSCILLATOR - 68 -74 MC with 
IG6GT tube, battery operated, used in 

.50 weather sono- balloons 

SELINIUM RECTIFIERS -For AC -DC 
portables, Intercom power supplies; re- 
places 29 types of rectifier tubes. 

1-5 .95 6-49 .85 

50 -99 .80 

Each complete with instructions 

STEEL BOX -4x4x2 with screws, black 
.40 crackle finish. Special 

OHMITE -50 watt 20 ohm adjustable re- 
sistor. 15e each 10 for 1.25 

GENERAL RADIO 433A Potentiometers 
100,000 ohms, wire wound 6" diameter. 1.95 

BC 406 RECEIVER. 15 
tubes, tunes 195 -207Mc 
110 volt, 60 cycle. 
Suitable f o r conver- 
sion to 2 meters or 
Television. 
Special 815.95 

BC 645 TRANS RE- 
CEIVER. 420-450Mc; 
460- 490Mc; complete 
with tubes and W.E. 
316A doorknob a n d 
conversion diagrams 
Brand New $14.95 

Oil Filled CendMsers 

10 MFD 800v DC 8 .98 
2 MFD 10110v DC 79 

10 MFD 1500e DC 3.50 
2 MFD 2000v DC 1.75 
4 MFD 4000r DC 5.95 

All Standard Brands 

0.1 MFD 7500v DC $1.50 
0.02 MFD 8000v DC .98 

2 MFD 10000v DC 17.50 
16 MFD 400v DC .98 

7 MFD 330v AC 1.25 

HEINEMAN CIRCUIT BREAKERS -Mag- 
netic type in 5- 20 -35 -65 amp. sizes 
Special $0.95 

BULLS EYE Pilot assembly; 110v AC 
Candelabra base ; 1 inch 

assembly; 
U -L 

.50 approved 

BUSSMAN FUSES type 8AG ; 1 /100 amp; 
suitable for meter protection. 
Per doz. .50 

SELSYNS -Type 5 SELSYNS - Indicator 
syncro transmitter, type ID armored case; 
used in pairs as trans- 
mitter a n d follower. No. 11 -1 110v AC. 
110v AC. Per pair $9.00 
Per pair $5.00 

METER BUYS 

0 -1 MA 2" McClintock $2.45 
0 -1 MA 3" General Electric 3.50 
0 -1 amp. R.F. 2" General Electric 2.45 
0 -30v AC S" Westinghouse 2.45 
500 -0 -500 Mlcroamps 4" Western Elec 3.75 

NEONS - While they 
last.. 
2 W Edison base.$0.29 
tk W Screw & 

Bay base .20 

1/25 W Bay base 
& wire leads .08 

CONTROL BOX for 
522 Transceiver-con - 
sists of 5 push button 
switches, 5 W. E. Co- 
pilot lite assemblies & 
lever switch, all 
mounted In box 
Brand New $1.25 

SCHWEIN -Free and Rate Gyro. Operates 
from 24 volts DC ; complete in metal 
case ready for use. Special 85.00 

TWIN LEAD. 300 ohm cable 100 ft 2.95 
COAXIAL CABLE 52 -'"- RG /SO 100 ft 4.25 

If not rated 25% with order, balance C.O.D. 

All prices F.O.B. our warehouse New York. 
No older under $2.00 

We We to any pert of the globe 

LEEDS RADIO CO. 
75 Vesey St., Dept. RNJ 

COrtland 7 -2612 New York City 7 

7.1 

SIGNAL GENERATOR 
Premier Electronic Laboratories of 

New York have recently announced 
their new. Model No. 570 precision 
tuning signal generator which incor- 
porates several unique features. 

One of the special features is the 
"Micromaster" precision dial which 

contains spring -loaded split gears to 
eliminate backlash and provide split - 
cycle tuning. Frequency range of this 
unit is from 75 kc. to 50 mc. on funda- 
mentals and up to 150 mc. on the third 
harmonic. Air trimmers are used on 
all bands. According to the company, 
calibration is accurate to .5% up to 
1.6 mc. and 1% on higher frequencies. 

The buffer stage is modulated by an 
internal 400 cycle generator providing 
pure sine wave modulation (less than 
5% distortion) as well as an audio 
signal for external testing purposes. 
The instrument can also be modulated 
by an external audio oscillator. 

Complete details will be furnished 
by Premier Electronic Laboratories, 
382 Lafayette Street, New York 3, 

New York upon request. 

POWER SUPPLY UNIT 
The new Model A Power Supply 

Unit has recently been added to the 
line of equipment manufactured by 
Electro Products Laboratories, Inc. of 
Chicago. 

Designed especially for use by serv- 

icemen who specialize in auto, marine, 
and aircraft radio servicing, the Model 
A incorporates large sized transform- 
er, chokes, rectifiers and filter con- 

densers and provides negligible hum 
and high instantaneous power output. 

This unit consists of two 6 volt, 7.5 
ampere filtered d.c. power sources 
which can be placed in parallel for 15 

ampere continuous service or in series 
for 12 volt, 7.5 ampere continuous 
service. 

The power supply unit weighs 31 
pounds and operates from any 105, 115, 

or 125 volt, 60 cycle source. 
Electro Products Laboratories, Inc., 

549 West Randolph Street, Chicago 6, 

Illinois will supply additional details 
upon request. 

MARINE SPEAKERS 
Four types of loudspeakers which 

have been especially designed for the 
severe operational requirements of 
marine and railway installations have 
been announced by University Loud- 
speakers, Inc. of New York. 

The four types, coded MIS, MIL, 
MM -2 and MM -2F, feature reflex air 
columns and built -in hermetically 
sealed driver units. The speakers are 
immune to dust, dirt or live steam, 
according to the manufacturer. 

Operational details and further in- 
formation on this line of speakers will 

be furnished by University Loudspeak- 
ers, Inc. to those who write direct to 
the company at 225 Varick Street, 
New York, New York. 

CAPACITOR ANALYZER 
Solar Manufacturing Corporation of 

New York City has recently announced 
production on a new, small, light- 
weight capacitor analyzer. 

The instrument is a revised version 
of the Solar Model CB with improved 
elements for use in humid climates. 
The new Solar Model CBB has an ex- 
tended capacitance range to measure 
capacitors from 10 µpfd. to 800 pfd. 
The unit, which has a Magic Eye tube 
for Wien bridge balance indication, 
may also be used as a line frequency 
resistance bridge covering a range of 
50 ohms to 2 megohms. For visual 
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THE NEW MEISSNER 
RADIO - PHONO 

A VERSATILE RECORDER 

A HIGH FIDELITY RECORD PLAYER 

A SENSITIVE, SELECTIVE RADIO RECEIVER 

AN AUXILIARY P.A. AMPLIFIER 

Here is the combination you've been waiting for and the out- 

standing entertainment value of the year. A four -way performer, 

the new Meissner Radio -Phono- Recorder combines the functions 

of a versatile home recorder; a high quality, high -fidelity record 

player; a sensitive seven -tube super heterodyne radio receiver 

and a low power public address system ... all in one unit that 

easily surpasses anything now being offered. Compact in de- 

sign, precision -built and easy to operate, this super combination 

is now available at your jobber's. See it today or write for full 

information to the address below; 

'to 
A D I V I S I O N OF 

MAGUIRE INDUSTRIES 
9 3 6 N . M I C H I G A N A V E N U E, 

THE MEISSNER 
RADIO- PHONO- RECORDER 

A Versatile Recorder. For faithful reproduction 

of all radio programs or "live" talent. Crystal 

cutting head makes perfect records up to 10" in 

diameter. Crystal microphone. 2 turntable speeds 

for recording and playback. 

High Fidelity Record Player. For playback cf 

home recordings or commercial discs up to 12 ". 

Featherweight crystal pick -up arms. Ample storage 

space in lid for blanks. 

Sensitive Superheterodyne Receiver. 6 Tubes 

Plus Rectifier. A sensitive, selective radio receiver 

built in for direct program recording without 

room noise. Both radio programs and "live" talent 

may be blended simultaneously on one record. 

Public Address Amplifier. For "announcing' to 

small groups. Ideal for school & church use. May be 

connected to external speaker for greater volume. 

I N C O R P O R A T E D 

C H I C A G O 11, I L L I N O I S 

EXPORT ADDRESS; SCHEEL INTERNATIONAL, INCORPORATED 
4237 N. LINCOLN AVE.. CHICAGO 11i, ILLINOIS, CABLE HARSCHEEL 

July, 1947 75 
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It's Easy and Thrifty to Buy on NEWARK'S New.. 

III PAYMENT 
- 

l lAN 
Choose What You Need NOW -TAKE ONE YEAR TO PAY! 

20% DOWN -12 MONTHLY PAYMENTS! 
Yes, Your Credit is Good at NEWARK! Now 
you can buy all the wonderful new equip- 
ment you want -Receivers ... Transmitters 

. Test Equipment . Sound Systems ... 
Parts . and hundreds of other items . 

for only a Small Down Payment! Yes, take 
ONE YEAR TO PAY the Balance on our con- 
venient Low Cost Plan. The only carrying 
charge, is 6% of the unpaid balance. 
No More! 

It's so simple! So easy! Here's how the plan 
works: Choose any equipment totalling $75 or 
more from our tremendous stock of standard 
lines ... Pay only 20% down ... The balance 
in 12 Easy Monthly Installments. For example: 
If you choose a $125.00 item, pay only $25 

down, leaving a balance of $100, plus only 
$6.00 carrying charge. Then pay $8.84 per 
month for 12 months. That's all! 

Don't wait! Enjoy that new rig! USE IT NOW ... PAY LATER! Get those Ports or Test Equip- 
ment, or whatever you need NOW ... and Pay 
while you use itl Take advantage of NEWARK'S 
Convenient Time Payment Plan TODAY! 

We are AUTHORIZED DISTRIBUTORS of ALL 
STANDARD MAKES of RADIO and ELECTRONIC 
EQUIPMENT. Look at the partial list (Below) of 
New Equipment NOW IN STOCK -All available 
Now on Convenient Time Payments: 

RECEIVERS TRANSMITTERS P. A. 
EQUIPMENT TEST EQUIPMENT RADIO, 
ELECTRONIC & TELEVISION COMPONENTS 

LIBERAL TRADE,IN ALLOWANCE -You'll like Newark's Fair -Deal Policy -A liberal trade -in allow - 
once on your present equipment toward the purchase of any new unit. Write us -or drop in at any of ` our convenient stores in New York or Chicago to discuss the details. J 

SOME OF HUNDREDS OF ITEMS AVAILABLE ON TIME PAYMENTS r RECEIVERS 
NATIONAL Down Per 

Description Price Paym't. Mo. 
NC -173T, With Speaker $189.50 $37.94 $13.39 
NC2.40 -DT, With Speaker 241.44 48.36 17.06 
NC -46. With Speaker 107.40 21.48 7.59 
H RO -STA I, w /Pow. Supply 697 294.71 59.03 20.82 

HALLICRAFTERS 
S -40A. Receiver 89.50 17.98 6.32 
SX -42, With R42 Speaker 304.50 60.90 21.52 
SP -44, Panoramic Adapter 99.50 19.94 .7.03 

HAMMARLUND 
SPC -400X, w /Speaker in Cab. 347.25 69.45 24.54 
HQ -129X, w /Speaker in Cab. 173.25 34.65 12.24 

R. M. E. 
UHF -152, Hi. Freq. Cony. 86.60 17.36 6.11 
RME -84, Complete 98.70 19.74 6.97 
RME -45, Complete 198.70 39.70 14.04 

COLLINS 
75A -1, Receiver 530.00 106.04 37.44 

TRANSMITTERS 
,COLLINS 

30KI, Transmitter 1825.00 365.08 128.96 
32VI, Transmitter 590.00 118.04 41.69 

HALLICRAFTERS 
HT9, 100 Watt Transmitter 289.50 57.54 20.49 

TEMPCO 
75GA, 75 Watt Transmitter 495.00 99.00 34.98 
500GA, 500 Watt Transmitter 1500.00 300.00 106.00 
SUPREME JOHN MECK 
AF -100, 100 W. Xmtr. Comp. 450.00 90.00 31.80 
T60 -I, 60 Watt Transmitter 150.00 30.00 10.60 

SONAR 
VFX -680, All Band Exciter 87.45 17.49 6.17 

TEST- EQUIPMENT 
R. C. A. Down Per 

Description Price Paym't. Mo. 
155 -C, 3" Oseillograph 115.00 23.08 8.11 
160 -B, 5" Oseillograph 185.00 37.04 13.07 
162 -C, Channalyst 162.50 32.54 11.48 
WV-75A, Voltohmyst 125.00 25.04 8.83 
WA54A, Audio Oscillator 152.50 30.58 10.77 

SUPREME 
546A, 3" Oscilloscope 87.95 17.63 6.21 
561, Oscillator 133.87 26.83 9.46 

HICKOK 
191X, Mk...volt Generator 145.92 29.28 10.30 
305. Oseillograph & Oscil. 145.50 29.10 10.28 
288X, Signal Generator 159.06 31.86 11.23 
534, Tube & Set Tester 138.30 27.66 9.77 

JACKSON 
652, Audio Oscillator 117.00 23.40 8.27 

WESTON 
798, Tube Check. & Analyzer 187.09 37.45 13.22 
785, Circuit Tester 103.59 20.79 7.32 

TRIPLETT 
2432, Signal Generator 86.73 17.37 6.13 
1632, Signal Generator 107.80 21.64 7.61 

PRECISION 
954P, Port. Tube & Set Tester 97.22 19.46 6.87 

DUMONT 
164E. 3" Oseillograph 105.00 21.00 7.42 
2088, 5" Oscillograph 235.00 47.08 16.60 
274. 5" Oscillograph 115.50 23.10 8.16 

SIMPSON 
330. Tube Tester 96.53 19.37 6.81 
415. Signal Generator 112.70 22.58 7.96 

SS Deposit with Your Order Now Will Reserve Your Equipment 

NEW YORK 
Offices & Warehouse 
242 W 5511, Sc, N.Y.19' 

Prices Subject to Change 

NEWARK 
ELECTRIC COMPANY. INC. 

CHICAGO 
323 W. Madison St. 

Chicago 6, III. 

New York City Stores: 115 -17 W. 45th St. & 212 Fulton St' 

IT'S NEW 

THE HI -PAR 
Non -Directional FM Antenna 

NON -DIRECTIONAL 
Efficiently receives signals from any 
direction. Eliminates faults of di- 
poles yet costs no more. Exclusive 
Matching Section provides maximum 
gain. Modern styling. Permanent 
construction. The antenna that meets 
all present and future requirements. 

Patent Pending 

SOME AREAS OPEN TO REPRESENTATIVES 

HI -PAR PRODUCTS CO. MASSACHUSETTS 

checks of the insulation resistance of 
electrostatic capacitors and the leak- 
age current of electrolytic capacitors, 
simplified neon lamp test circuits are 
used. 

Complete details on this instrument 
may be obtained from the Solar Man- 
ufacturing Corporation, 285 Madison 
Ave., New York 17, N. Y. 

POCKET -SIZED OHMMETER 
A new and inexpensive pocket -sized 

ohmmeter for spot checking radio and 
electronic circuit components, automo- 
bile horns, relays, generators, starters, 
electric clocks and other electrical 
equipment has been announced by the 
Radio Tube Division of Sylvania Elec- 
tric Products Inc. of New York. 

The instrument which has been par- 
ticularly designed for the radio serv- 
iceman will indicate transient or other 
faults in difficult replacements includ- 
ingi.f. transformers, tuning units and 

audio sections; approximate values of 
individual resistors; and open or 
shorted conditions in other circuit 
components. 

The ohmmeter is enclosed in a tubu- 
lar plastic case %" in diameter and 
5s/." over -all. The prod tip base and 
top cap, constructed of green molded 
bakelite, are mounted in the transpar- 
ent cellulose acetate tube housing the 
meter. 

Direct readings between 0 and 10,000 
ohms are given on a 1.5 ma. full scale 
sensitive Weston meter in series with 
and a standard penlight dry cell. Test 
electrodes include a stainless steel 
prod built into the meter case and one 
secured to the tip of a 17 inch test cord. 

Sylvania Electric Products Inc., 500 
Fifth Avenue, New York 18, New York 
will supply additional data upon re- 

FLOCK SPRAY KITS 

General Cement Manufacturing 
Company of Rockford, Illinois has re- 
cently introduced a new kit for the 
application of flock to phono turnta- 
bles, cabinets, grilles, intrument cases, 
tool boxes, etc. 

Featuring a new patented blower 
spray gun for flock, this unit is capa- 
ble of distributing the flock evenly and 
blows each fibre into the undercoat 
vertically with great power. Coats of 
varied softness and density can be ob- 
tained by the amount applied. 

The company emphasizes that no 
(Continued on page 123) 
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TELEVISION- 
America's Next 
Giant Industry? 

:ñ 
Te,t,nseon se2. 

Billboard Announcing Telecasts of 
Ball Games in Chicago 

Today, RIGHT NOW, clear and bright 
pictures of great sports events, as well as 
other equally interesting programs, are 
being telecast for the enjoyment of thou- 
sands. Television stations in New York, 
Chicago, Philadelphia, Washington, De- 
troit, St. Louis and Los Angeles are already 
operating on regular schedules. Construc- 
tion has started in several other centers and 
it is believed that practically every major 
city in the country will have this wonderful 
service before the end of 1948. 

Who will build, maintain, and operate the 
new telecast stations? Who will design, 
produce, install and service the receivers? 

Men Must Be Trained for 
These New Professions 
Alert young men with an ambition to grow 
with television are training now in the 
greatly enlarged instruction laboratories 
of American Television, Inc. A wide choice 
of courses available. Advanced methods 
and latest obtainable equipment used. 

One of Our New Buildings. 
Air Conditioned the Year Round. 

ll. A. Sanabria Dr. Lee deFerett 

The Men Who Direct 
American Television 

The instructional quality of training is under 
the constant personal supervision of two 
internationally known engineers, Mr. U. A. 

Sanabria, President and Founder of American 

Television, Inc. and Dr. Lee deForest, the 
famed inventor of the radio tube. 

FREE PRE- ENTRANCE COURSE 

A Short Home Study TelevisionCourse is 

available to qualified war veterans who 
are considering residence training. This 
course is free of any charge or obliga- 
tion. Your success with it will help you 
to learn your own abilities in television. 
It will also aid us greatly in qualifying 
you for residence training. Your accep- 
tance of the Home Study course in no 
way obligates you to enter our residence 
school. So we urge you to take advan- 
tage at once of the very unusual oppor- 
tunity it offers. 

Approved for Veteran Training 

II/ < 
i r .iil Ili', 

Ropluml 1!I 1 ii vR1 1 1 

; AliquIt1 A1.1 
1 

1 

ill_ lIRpl.pli1 Ili 1 

July, 1947 

Under G. 1. Bill of Rights 

American Television, Inc. 
5050 BROADWAY CHICAGO 40, ILLINOIS 

REQUEST FOR FREE INFORMATION 
American Television, Inc., Dept. of Information 
5050 Broadway, Chicago 40, Illinois 

Please send details of your Television Training. 

NAME 

ADDRESS 

CITY ZONE STATE 

I am a veteran 

s 
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RADIOMEN'S HEADQUARTERS 4 I WORLD WIDE MAIL ORDER SERVICE!!! 

SERVICEMEN 
Check This Column for Lowest Prices on Quality Parts 
TUBES: A warehouse full, including the new miniatures. 
Order all the types you need and we will try to supply you 
completely. The following prices are for fifty or more as- 
sorted tubes. 5% less in lots of 100 or more. 27. 5Y3 -38e; 
26. 35Z5, 58, 75 --44e; 76, 78, 875 -50c; 6SK7, 6SQ7, 12SAT. 
12SQ7, 5U4, 603, 6D6, 8SA7 -54c; 6SJ7, 125.17, 5Y4, 523, 
6K8, 6117, 6V6, 6SD7 -60c: 877, 6K8, 6SF7, 72e; 5V4. 6F7. 
1213A6, 12ÁT6 -88c; 8L6 -99c; 32L7- $1.08: 50B5- $1.28. 
These special prices on tubes are for one month only. 
POWER TRANSFORMERS - Half -shell type. 110V 60 cy 
Centertapped RV winding. Specify either 2.5 or 6.3 fila- 
ment when ordering. 
For 4-5 tube sets -650V, 40MA, 5V & 2.5 or 6.3V $1.49 
For 5 -8 tube sets -650V. 45MA, 5V & 2.5 or 6.3V 1.75 
For 6 -7 tube sets -675V. 50óA. 5V & 2.5 or 6.3V 1.90 
For 7 -8 tube sets -700V TOMA. 5V & 6.3 or two 2.5 2.35 
For 9 -11 tube sets -7O0á. 100MA, 5V & 6.3 or two 2.5V 2.85 
For 9 -15 tube sets: 600V. 150MA: 5V & 6.3V 2.95 
TRANSFORMERS - All types in stock. AUTO-TRANS- 
FORMERS; Steps up 110v to 220v. or steps down 220e to 
110v- $1.95. FIL, TRANS.: 6.3v, 8 Amps.- $1.98: 5v. 10 
Amps: -$1.98; Universal Output Trans. 8 Watt -89e: 18 
Watt -$1.29; 30 Watt- $1.69. AUDIO TRANSFORMERS: 
S. Plate to 8. Grid 3:1 -79e; S. Plate to P.P. Grids -79e; 
Heavy Duty Class AB or B, P.P. Inputs -$1.49- Midget Out- 
put for AC -DC sets -69e; MIKE TRANSFORMER tor T -17 
Shure microphone. similar to llTC ouncer type -$2.00. 
CONDENSERS -PAPER TUBULAR 600 WV -.001; 002: 
005 -8e: .01; .05 -9e; .1 -10e; .25 -23e: 5-36e; ELEC- 

TROLYTICS: 8mfd 200v -20e: 10mfd 35v -20c: 30mfd 150v- 
23o; 20 /20mtd 150 -35e: 30/20 150v -46e; 50mfd 150v -43e: 
tmfd 475v -34c 16mfd 550y -65e OIL CONDENSERS: 4mfd 
600v -49c BATH TUB TYPE CONDENSERS: 3X.lmfd- 
20e. RESISTORS -: All types in stock at the lowest prices: 
Resistor Kits -100 2 watt resistors -$1.95. 
FILTER CHOKES: 200, 300. 400. 500 ohm light duty -59c: 
200 or 300 ohm heavy duty -99c; 250 ma 35 ohm. made for 
U.S. Navy, fully shielded -$1.95. 75 ohm 125 ma -25c or 25 
for $4.25; "'Meissner type" tapped filter chokes -25e; 8 amp. 
iron core A filter -25c; Choke - condenser combination. Ideal 
to replace any size speaker field when Installing PM speak - 
ers -790. 
110 V. CIRCUIT BREAKERS of Magnetic type: Following 
Current Ratings in Stock: 1.25. 3. 4. 8 Amps. Please 
Specify. $1.95 each. 
Seven Assorted 1,F. Transformers- $1.98; Five Asstd. Oscil- 
lator Coils-69e. 
WILLARD rechargeable 2 volt storage batteries for G.E. 
portable radios -$2.95. 
SPEAKERS -PM dynamic type -4 "- $1.55; 5 "- $1.55; 6 "- 
PIHONO. MOTORS -110V, 60 Cycle, with turntable- $4.25. 
HEADPHONES - Highest quality Signal Corps headsets with 
sponge rubber ear cushions. 12" cord and plug $1.25. 
5' rubber covered patchcords with phone plug & socket --45e. 
RELAYS -Guardian SPST 12 -24e. has heavy duty 15 Amp. 
Contacts -$1.25; Guardian 12 to 24v D.C. triple make. single 
break relay, 5 for $3.75; Sigma supersensitive 2000 ohm D.C. 
SPDT Relay. (May be adjusted to operate on less than I 
Milliampere)- $2.50: 8 Pole, Double Throw. Telephone Type 
2000 ohm Relays, Super Sensitive. $2.50 ea.. or two for $4.50. 
SELENIUM RECTIFIERS -Dry disc type 134" by 1" 1.2 
Amp. maximum. suitable for converting DC relays to AC. 
for supplying filament source in portable radios. converting 
DC meters to AC applications, and also may be used in low 
current chargers -90c. 
METER RECTIFIERS -Full wave, may be used for replace- 
ment. or in construction of all types of test equipment- $1.25. 
Half Wave -90C. 
LINE FILTERS -110V -each unit contains two 2 mfd. oil 
filled condensers and a 15 amp. iron core choke. This filter 
has innumerable uses such as oil burner line filter. etc. A 

ten dollar value for 98e. 
CRYSTAL PICK -UP, phono motor and turntable - $5.25. 
PUBLIC ADDRESS AMPLIFIERS -25 Watts peak output. 
5 tubes, separate controls for Microphone and Phono Inputs. 
$65.00 value for only $32.00. 
Wire -No. 18 POSJ 2 conductor parallel zlpcord, brown. 250 
ft. Spools- $4.25; 500 ft. spools -57.95; No. 18 PO brown 
rayon covered parallel lampcord. 500 ft. spools- $7.95; No. 
18 SV round rubber covered double wire for wash machines. 
vacuum cleaners, etc. 250 ft. spools- $6.95: Rubber covered 
mike cable -6c per foot; BG817 50 ohm coax cut to any 
ength -8o per foot. Single stranded conductor shielded lead 

with brown rubber over shield, super special, $1.20 per 100 
ft.; $10.00 per 1000 ft. All kinds of hook -up wire-lc per 
foot. 

MICROPHONES - All nationally 
known brands. Bullet crystal - 
$5.45; Bullet Dynamic -57.45; 

+. Mike Jr. -600 Handy Mike -90e; 
Ianel Mike -93e; SHURE T -17 

K MIKES, with p u s h to t a l k 
switch -99e. 
20 ASST'D CO I L FORMS, in- 
cluding 11 a 

r 
amic. 3 nointY- 

rene. n d O fiber. all useful 
es -3Oe. 

VARIABLE CONDENSERS: 350 
MMFD, 5 gang -$1.95; 4 gang 
-$1.49; 3 gang -83e 2 gang- 

7 ic; 7.5 to 20 MMFD, 1750v 

lalng long 
anrund -69c; iarear - 

bles -25 MMFD -39e; 50 MMFD 
-49e; 75 MMFD -590; 100 
MMFD -090; 140 MMFD -79e. 
TRANSMITTING RF CHOKES, 4 
PIE. 350 Ma. -25e or 5 f o r 
F1.00. 
INTERRUPTION FREQUENCY 
COILS for super regenerative re- 

- . ceivers or the tremendously 
nular FM adapters for stand- .' aid broadcast seta. Iron core 

with a resonant frequency of 50 
KC-39e; Air Core. 100 KC -29e. 

30 MC IF TRANSFORMERS, double slug tuned -2Se. 
VIDEO AMPLIFIER PLATE COILS -Slug Tuned -2Se. 
REMOTE CONTROL UNIT: Aluminum case 4x3x2" con- 
taining 2 potentiometers, triple pole switch, 4 knobs, gear 
mechanism. hanism. counter and' shone Jacks -59e. 
MODULATION TRANSFORMERS: watt, metal case - 
96e; 30 watt, open type -51.95; 40 watt, cast aluminum 
case -22.95; Class input transformers- cast aluminum 
cane- 51.95; Transceiver audio transformers -65c; Trans- 
ceiver modulation transformers -65c- 

6 -BAND COMMUNICATIONS RECEIVER BC -348 
Featuring coverage from 200 to 500 Kc. and 1500 to 18000 Kr. on a direct reading dial 
with the finest vernier drive to be found on any radio at any price -high sensitivity 
with a high degree of stability -crystal filter -BFO with pitch control- standard 6 volt 
tubes. Contains a plate supply dynamotor in compartment within the handsome black 
crackle finish cabinet. the removal of which leaves plenty of room for installation of a 
110V, 25 or 60 cycle power supply. These receivers. which make any civilian communi- 
cations receiver priced under $200.00 look cheap and shabby by comparison. are only 
$44.50. Power supply kit for conversion to 110V. 25 or 60 cycle, is only $8.50 additional. 

ARMY BC 312 COMMUNICATIONS RECEIVER 
This receiver covers the frequency range of 1.5 MC to 18 MC in six direct reading banda. 

The dial. that is driven with split gears to prevent backlash, has 4500 logging divisions 
per band with approximately 600 divisions on the 20 and 40 meter ham bands and 1000 
divisions on 80 meters. Two stages of RF before ,the converter in this set give it a very 
high signal to noise ratio and maximum sensitivity. Outstanding features of this receiver 
are: BFO with pitch control, send receiver relay, jacks on the front panel for headphones 
and speaker output and mike and key input, all tubes are standard 6 volt types. This re- 
ceiver was designed to withstand rough usage in the field and for operation from vehicles 
while in motion, so it is ruggedly constructed and contains a dynamotor power supply. - 
Your cost $49.95. Conversion kit 110 VAC is available for $6.50. 

GENERAL ELECTRIC 
150 -WATT TRANSMITTER 
Cost the Government $1800.00 

Cost to you $44.50!!! 
This is the famous transmitter used In U. S. 
Army bombers and ground stations, during 
t he war. Its design and construction have 
been proved in service. under all kinds of 
conditions, all over the world. The entire 
frequency range is- covered .by means of 
plug -in tuning units which are included. 
Each tuning unit has its own oscillator 
and power amplifier coils and condens- 
ers, and antenna tuning circuits -all de- 
signed to operate at top efficiency within its 

particular frequency range. Transmitter and accessories are finished in black crackle. and 
the milliameter, voltmeter, and RF ammeter are mounted on the front panel. Here are 
the specifications: FREQUENCY RANGE: 200 to 500 KC and 1500 to 12,500 KC. (Will 
operate on 10 and 20 meter band with slight modification.) OSCILLATOR: Self- excited, 
thermo compensated, and hand calibrated. POWER AMPLIFIER: Neutralized class "C" 
stage, using 211 tube, and equipped with antenna coupling circuit which matches prac- 
tically any length antenna. MODULATOR: Class "B" -uses two 211 tubes. POWER 
SUPPLY: Supplied complete with dynamotor which furnishes 1000V at 350 MA. Complete 
instructions are furnished to operate set from 110V AC. SIZE: 21% x 23 x 934 inches. 
Total shipping weight 200 lbs., complete with all tubes, dynamotor power supply, live 
tuning units, antenna tuning unit and the essential plugs. These units have been removed 
from unused aircraft and are guaranteed to be in perfect condition. 

BC -947A ONE KILOWATT HIGH FREQUENCY TRANSMITTER 
This relay- controlled transmitter includes a 115V. 60 cycle power supply, protected by 3 

magnetic circuit breakers, that alone is worth more than the price we are asking for the 
whole rig, even on today's surplus market. On the front panel are six 3%" GE or Weston 
meters, including 250 MA, 50 MA, 1000 MA, 150V AC, and 1500V DC at 1000 ohms per 
volt for screens and plate. The rack -type 21 "x15 "x36" unit contains six amplifier and 
rectifier tubes aggregrating over $60.00 at WAA current wholesale prices. Western Elec- 
tric's price to the government was $1500.00. Shipping weight 500 lbs. Your cost, as is, 
only $69.95. 

GENERAL ELECTRIC RT -1248 15 -TUBE 
TRANSMITTER- RECEIVER 

TERRIFIC POWER -(20 watts) on any two instantly selected, easily pre - adjusted fre- 
quencies from 435 to 500 Mc. Transmitter uses 5 tubes including a Western Electric 
316 A as final. Receiver uses 10 tubes including 955's, as first detector and oscillator, 
and 3 71I7's as IF's, with 4 slug -tuned 40 Mc. IF transformers, plus a 7H7, 7E6's and 
7F7's. In addition unit contains 8 relays designed to operate any sort of external equip- 
ment when actuated by a received signal from a similar set elsewhere. Originally de- 
signed for 12 volt operation, power supply is not included, as it is a cinch for any ama 
teur to connect this unit for 110V AC, using any supply capable of 400V DC at 135 MA. 
The ideal unit for use in mobile or .stationary service in the Citizen's Radio Telephone 
Band where no license is necessary. Instructions and diagrams supplied for running the 
BT -1248 transmitter on either code or voice, in AM or FM transmission or reception, for 
use as a mobile public address system, as an 80 to 110 Mc. FM broadcast receiver. as a 

Facsimile transmitter or receiver, as an amateur television transmitter or receiver. Por 

remote control relay hook -ups, for Geiger -Mueller counter applications. It sells for 
only $29.95 or two for $53.90. If desired for marine or mobile use, the dynamotor which 
will work on either 12 or 24V DC and supply all power for the set, is only $15.00 addi- 
tional. 

RADAR INTERCONNECTOR UNIT, contains 15 tubes -$29.95. C -144 TRANSMITTER. 
type 826 tubes as oscillator in lecher line tuning circuit that resonates between 150 and 200 
Mc. Contains 3 DC power supplies that operate from 110v 80 cycles, 10 tubes, meter, cir- 
cuit breaker, and carrying case -$49.95. 

AIRCRAFT AMPLIFIER CI -This unit is housed in an aluminum case that is 9x8x7 inches 
and contains 1 -7Y4, 3 -7N7, 3 -7F7 and six 5000 ohm sensitive relays. This unit is brand 
new and in its original packing- $9.95. 
BC -654 TRANSMITTER -RECEIVER -Brand NEW with 17 tubes, key, microphone and 
calibrating crystal- $39.95. 

Minimum order $3.00 -All prices subject to change. -25% deposit with C.O.D. orders 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept. 7N. BUFFALO 3, N. Y. 
CABLE ADDRESS BUFRAD 
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RADIOMEN'S HEADQUARTERS 4 4. WORLD WIDE MAIL ORDER SERVICE!!! 

ELECTRONIC ALTIMETER ONLY $75.00 
BRAND NEW APN 1 14 -tube electronic altimeter in original packing cases. 
This famous 18x9x7 unit, which weighs only 25 pounds. without plugs or 
cables, cost the government $2000, and includes a transmitter, a receiver, all 
tubes, an altitude limit switch, and two easily installed 11" antennas. A 28 
volt dynamotor is included which can be easily changed to other aircraft 
supply voltages. Working on the radar principle the receiver measures the 
absolute altitude from 3 ft. to 4000 ft. with precision enough for blind land- 
ings. In addition the altitude limit switch gives an alarm if the plane's 
height varies more than 10 feet from a preadjusted value. Another outstand- 
ing feature is that connections are provided to control an electronic automatic 
pilot. This unit might also be used to warn boats of any obstruction that is 
an their course. 

PE -109 32 -VOLT DIRECT CURRENT POWER PLANT 
This power plant consists of a gasoline engine that is direct coupled to a 2000 watt 32 volt DC gen- 
erator. This unit is ideal for use in locations th tt are not serviced by commercial power or to run 
many of the surplus items that require 28 -32 V. D.C. for operation. The price of this power plant is 
only $100. We can also supply a converter that will supply 110v AC from the above unit or from 
any 28 -32v DC source for $29.95. 

AT LAST YOU CAN AFFORD A LABORATORY STANDARD 
SIGNAL GENERATOR 

The famous Measurements Corp. Model 78B, 5 Tube Laboratory Standard 
Signal Generator (currently selling new, FOB Boonton, N. J., for $310.00 
net), is available in perfect condition for 25 to 60 cycle, 115 V AC opera- 
tion. Until now this is the sort of top -flight lab equipment that discrimi- 
nating buyers have only vainly hoped would be released at á bargain 
price. Worth every cent the manufacturer asks, but available FOB 
Buffalo while our limited supply lasts, for only $99.95. 
"REMEMBER THAT A STANDARD IS ONLY AS RELIABLE AS ITS 
MAKER." 

Model 78 -B Standard Signal Generator. Two Fre- 
quency Bands between 15 and 250 megacycles. 

LORAN INDICATOR OSCILLOSCOPE, complete with 26 tubes and a 5" cathode ray tube -$39.95. 
5" RADAR OSCILLOSCOPE BC -412, these units are easily converted to first class laboratory instruments by a few hours work. 110v. 60 cps. -$59.95. 
5" SO RADAR PPI OSCILLOSCOPE complete with 9 tubes. This unit contains magnetic 
deflection yokes and a selsyn motor -$39.95. SO RADAR ECHO BOXES, THE PER- 
FECT CALIBRATED CAVITY WAVEMETER- $10.00. 
RADAR RANGE UNIT contains a three stage high gain, high fidelity, amplifier and 
a Helmholz coil for manually introducing phase shift of 0° to 360 °. Contains four tubes 
and a 110v. 60 cps. power supply. 
MC 363A RANGE CONVERTER containing 20 tubes, servo motor, oscillator, motor 
field amplifier, isolating amplifier with three stages, 3 stage summing amplifier, 2 stage 
preamplifier, control amplifier including band shaping motor supply network to improve 
servo motor operation, and high current, regulated power supply, similar in construction 
to the well -known RA57A power unit. Govt. cost $2000 -only- $39.95. 
SCR625 MINE DETECTOR. Weighs 15 lbs. and detects metallic objects only. Brand 
New -$39.95. 

SCR610 VOICE TRANSMITTER- RECEIVER ready to operate 10 meter mobile with the addition of a crystal of the 
proper frequency. -only $49.95. 

BENDIX SCR 522-Very High Frequency Voice Transmitter- Receiver -100 to 156 MC. This job was good enough for the Joint Command to make it standard equipment in everything that flew, even though each set.cost the Gov't. ;2500.00. Crys- tal Controlled and Amplitude Modulated -HIGH TRANS1i ITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave good communication up to 180 miles at high altitudes. Receiver has ten tubes and transmitter has seven tubes, in- cluding two 832's. Furnished complete with 17 tubes. remote control unit, dynamotor and Ant. -$37.85. Furnished com- plete with 17 tubes, remote control unit, 4 crystals, 24 volt dynamotor and the special. wide band VHF antenna that was designed for this set. These sets have been removed from unused aircraft and are guaranteed to be in perfect condition. We include free parts and diagrams for the conversion to continuously variable frequency coverage in the receiver. The cost of this unit is only $37.95. A brand new 12 V. 522 dynamotor is available for $3.00 additional, with the purchase of a 522, or separately for $15.00. 

SCR -274N COMMAND SET 
The greatest radio equipment value in history. 

A mountain of valuable 'equipment that includes 3 receivers covering 190 to 550 KC; 3 to 6 
MC; and 6 to 9.1 MC. These receivers use plug -in coils, and consequently can be changed 
to any frequencies desired without conversion. Also included are two Tuning Control 
Boxes; 1 Antenna Coupling Box; four 28 V. Dynamotors (easily converted to 110 V. opera- tion); two 40 -Watt Transmitters including crystals covering 3 to 4 MC and 4 to 5.3 MC; 
and Preamplifier and Modulator. 29 tubes supplied in all. Only a limited quantity avail- 
able, so get your order in fast. Removed from unused aircraft. and in guaranteed electrical 
condition. A super value at $29.95. including crank type tuning knobs for receivers. ' 

Minimum order $3.00 - - - All prices subject to change - - - 25% deposit with C.O.D. orders 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept. 7N, BUFFALO 3, N. Y. 
CABLE ADDRESS RUFRAD 
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- OIL- FILLED 
XMTG CONDENSERS 

Made by well -known manufac- 
turers. All fully guaranteed. 
Never before offered at these 
sensationally low prices! 

Cap. Mfd 
.I- .05 -.25 

4 
2 

Io 
15 

10 

3 

A 

D.C.W.V. 
600 
600 

1000 
1000 
1000 
1500 
2000 
s 

ROUND CAN "A" .1 mfd - 
3000 V. oil -filled, ideal for tele- 
vision $0.59 
SQUARE CAN "B" 4 mfd -400 
V. oil filled general purpose 

B filter $0.59 

Your Cost 
$0.59 

.59 

.69 
1.29 
1.98 
1.49 
.98 

SQUARE CAN "B" .I mfd 7500 volts, single 
terminal. can ground. $1.98 

OIL -FILLED 
HERMETICALLY SEALED ,..-ti 
BATHTUB CONDENSERS 
Ideal for tricky circuits calling for highly sta- 
ble, reliable condenser. Made by nationally 
known mfr. Don't miss this terrific buy! Fully 
guaranteed. 
Cap. Mfd. Voltage Cap. Mfd. Voltage 
.05 200 1.0 400 
.05- .06 -.05 200 .05 600 
.3 400 .5 600 
.5 400 1.0 600 

400 .1 -.I -.I 

Your Choice, Any Assortment TEN FOR .98 

Compact Rectangular Can 
OIL- FILLED CONDENSERS 

.25 mfd -600 V. .05 mfd -1000 V. 
05-.05 mfd -1000 V. 

Your Choice, TEN FOR 98c 

ROUND ALUMINUM CAN 
Replacement Electrolytics 
Ideal replacement for those good 
old sets still in use. 

8 -8 mfd 450 V. 8-16 mfd 450 V. 
8 -8 -9 mfd 450 V. 9 -9 -18 mfd 450 V. 

YOUR CHOICE ... 49c each 

ACORN TUBES 

Types 954, 955 TEN FOR $2.90 
Lo -Loss Sockets for Acorn Tubes Ten for $2.90 
RA -20 POWER PACKS -still a few left $9.95 
3 -gang 365 mfd Variable Tuning Condenser with 

trimmers $1.59 
Mail Orders: 25 %, Deposit, Balance C.O.D. Minimum 

Order $5.00. 

C..a EEDEnPURC.w 

ederated urchaser 
d.strióutors of RADIO- ELECTRONIC 

n.u( SOUND EQUIPMENT 
80.101 PARK PLACE, N. Y. 7 

Phone : W I! 4.2080 
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SHOWMANSHIP SELLS 

MERCHANDISE 
By 'LENN KAUFMAN 

Get away from the straight and narrow path of time- 
worn merchandising ideas -try out new techniques. 

GEORGE M. COHAN, master 
playwright and producer, used 
to say that if you didn't have 

your audience guessing at the end of 
the first act then your show wasn't 
worth a plugged nickel! Cohan's judg- 
ment made him a rich man, so let's see 
if we can't use his formula in the radio 
business. 

Mystery books sell big. Any witch's 
tale will always pull radio audiences. 
Mystery pictures páck movie houses. 
Your public loves mystery. Object 
lesson -give it to folks in your sales 
promotion. Smart merchandisers do. 
At the World's Fair people stood in 
line for an hour at the 
Can Company booth to punch a but- 
ton that would manufacture a tin 
bank worth a nickel! Inquiry devel- 
oped the fact that two out of every 
four people in the line didn't even 
know what they were waiting for. 

In direct mail or newspaper adver- 
tising a bit of mystery can help. Jack 
Smith, the mail order expert, once 
told a radio dealers' convention that 
over 40% of all advertising envelopes 
were thrown away unopened. Isn't 
this simply a challenge to us to put 
something on the envelopes that will 
excite enough interest to guarantee 
a reading? 

Crime pays. At least it pays when 
you use it as a theme for selling 
goods. Mystery shows like "Suspense" 
and "Inner Sanctum" have huge audi- 
ences. The public is always interested 
in a mystery thriller. So you can eas- 
ily see why it pays to put a mystery 
angle into your merchandise. A touch 
of suspense can help make your next 
sales contest successful: RCA reports 
phenomenal success with a clerks' 
contest based on a poker game. Clerks 
were given one card blind from a deck 
for each sale made. At the end of the 
week a prize was given to (a) the 
salesperson holding the most cards, 
and (b) the person holding the best 
poker hand. This contest can be 
staged to push any item or combina- 
tion of items. 

The Minnesota Power & Light Com- 
pany based a contest on a G -Man 
theme -a "Search For Missing Sales," 
in which each salesman was given a 
quota of sales to find. A chart on the 
wall carried a string of blank foot- 
prints next to his name, and as he 
"captured" the missing customers, 
his trail of footprints was colored in 

red. The first salesman to get to the 
end of the trail got the prize. This 
contest was successful because every 
man is at heart an amateur Hawk - 
shaw. If you scratch the average cit- 
izen, you usually uncover a man who 
is- secretly -an amateur sleuth. 

Fred Maytag developed a washer 
contest based on a "Kidnapping" 
theme. Salesmen received scribbled 
messages reading: "You have been 
picked to do the job. Them that squeals 
gets croaked!" After this mystery per- 
colated for a few days, the men re- 
ceived an announcement to the effect 
that a campaign was being run on cer- 
tain items and they were to "kidnap" 
as many prospects as possible. Of 
course, the story went on to tell that 
the "swag" would be divided among 
the men doing the best "kidnapping" 
job. 

Quiz programs on the air show that 
even education can be made exciting 
if wrapped in the sugar coating of 
suspense. "Information Please," "Take 
It Or Leave It," and hundreds of other 
quiz shows attract audiences of mil- 
lions weekly. 

The quiz technique is good for train- 
ing clerks, too. Try this "Cranium 
Cracker" plan sometime. Give your 
men a list of 20 statements about vari- 
ous items in the store. Tell the men 
that 10 of the statements are right, 10 
are wrong. You'll find that Carrie 
Clerk or Sammy Salesman will get a 
real kick out of trying to spot the 
answers. 

George Graf has introduced mystery 
to sales meetings by using a "Voice 
of Experience" speaking over a con- 
cealed microphone. At one point in 
the meeting the sales manager says 
that the next feature of the program 
is not ready, during which time a ra- 
dio will be turned on. Then out of this 
radio comes a special sales story fed 
through a concealed microphone. The 
"Voice of Experience" introduces him- 
self on the air and reads a letter from 
a clerk asking how to handle a certain 
difficult sales situation. The "Voice" 
then proceeds to answer the question. 
This unusual way of presenting train- 
ing material will double or triple its 
effectiveness. 

Salesmen at the Lazarus store in 
Wilkes -Barre would wear label tags 
reading "gonna" when doing outside 
work. When queried, the salesmen ex- 
plained "Yes, you told me you were 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


STANCOR 

to meet your servicing needs 

POWER PACK Model 752 
FOR DEMONSTRATING 

AND SERVICING 

The Model 752 power pack provides a well 
filtered 6 volt -12.5 ampere D.C. supply from 
any standard 115 volt, 60 cycle source. Replac- 
ing messy and troublesome storage batteries for 
numerous types of service it is ideal for automobile 
radio sales demonstration or service test bench, 
effectively operating most push button tuning auto 
sets. Useful apparatus for industrial or labora- 
tory testing. Best all purpose low voltage pack. 
All controls, knobs, voltmeter and terminals are 
visible and accessible on plainly marked es- 

cutcheon panel. Pack may also be used for auto 
accessories testing, battery charging, magnetic 
field exciting, electroplating, etc. 

AUTO RADIOS AND 
OTHER AUTO 

ACCESSORIES 

BATTERY CHARGING 

OPERATING RELAYS 

AND. SOLENOIDS 

REPLACING STORAGE 
BATTERIES 

LABORATORY 

TESTING 

BRUSH PLATING 

C10#Olbl7údie4Z k. S TA N C O R 752 

STANDARD TRANSFORMER CORPORATION 
ELSTON, KEDZIE AND ADDISON CHICAGO, ILLINOIS 

July, 1947 
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QUALITY TELEVISION HIT 

MADE BY PIONEER MANUFACTURER! 

This easy -to- assemble high quality television kit is 

being made into top -notch receivers - thousands are 
thrilling video fans everywhere! 

This kit has been designed and planned for rapid 
assembly by advanced electronics engineers. Com- 
plete schematic and instructions with each unit. 

KIT DELl1/ERED COMPLETE 

WITH FRONT PANEL AT ONLY 

1495e 
with cabinet $40 extra 

(20% deposit required on all orders. 

Balance C.O.D.) 

YOUR QUALITY TELEV151011 HIT IS 

DELIVERED TO YOU COMPLETE IIl[LUDIfG - 
Specially designed antenna. 
7 -inch cathode ray tube. 
Pre -tuned R -F stage. 
Finished front panel (grilled speaker and a 35 sq. in. 
mask for picture.) 
Specially designed 35 sq. in. mask for cathode ray tube, 
giving larger picture. 
All solder, wire, and 60 ft. of low loss lead -in cable. 

KIT INCLUDES SOUND AND ALL COMPONENT PARTS 

MELODY MFG. CORP. 
68 Lexington Avenue 
Franklin Square, Long Island, N. Y. 
Enclosed find S deposit. Please ship 
Television Kits C.O.D. to: 

Name.. 

Address 

City Zone. ...Stote_ 

Qelaeac4jo4 sumoteii BATTERY BUSINESS 

am® 

I, c1 

Distributors for BURGESS and RAY-0-VAC 

Send for FREE replacement guide and 

stock up from our complete line of port- 

able and AB batteries and packs. 

Write for FREE Buying 
Guide 

-U. SM. S. 
U. S. RADIO SUPPLY 
5116 HARPER AVENUE 

CHICAGO 15, ILLINOIS 
DEPT. NE7 
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'going' to buy a refrigerator. When 
you buy it I switch to this 'Gotta' but- 
ton." 

In personal selling, too, a bit of sus- 
pense can be profitable. John Jones, 
when selling washers in Texas, would 
walk into a woman's house and ask to 
use the telephone. While the woman 
listened Paul called his office and re- 
ported the sale of a "unit" and ordered 
them to rush another "unit" to him 
at a nearby street corner. Seldom 
could the woman resist the tempta- 
tion to ask what "unit" might be. 
That, of course, was Paul's invitation 
to make his sales pitch. 

Don't Go Too Far 
Mystery excursions are another ex- 

pression of the public's craving for the 
unknown. The "New Yorker" tells 
about a man who lived 140 miles from 
Washington, drove in one morning to 
take a "mystery" excursion. Train 
went back to his home town. (Can you 
imagine the expression on his face, 
that night, when his friends asked him 
where the train had gone ?) He was 
disgusted, naturally- didn't want to 
return to Washington, but had to get 
his car and drive another 140 miles 
back. This rather nicely illustrates a 
warning about mystery in general. 
Don't go too far in teasing your public. 
If your public feels cheated, you are 
worse off than before you started. 

With mystery pulling so strongly, 
it is only reasonable to ask why it is 
not used more. Ah! That's another 
mystery! 

(Acknowledgement is made to Har- 
per Brothers for permission to reprint 
parts of "Showmanship in Business" 
by Goode and Kaufman.) [p}- 

UNUSED AERIAL LINKS 
MANY small radios have a built -in 

aerial loop which is ordinarily all 
the aerial required. 

However, some such sets have links 
provided so that an external aerial wire 
may he used. 

The screws holding these links may 
loosen and intermittently open the an- 
tenña circuit - causing fading and 
noise. 

Keep the screws holding these links 
tight by going over them with the 
screwdriver as shown . . . . H.L. 
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Everybody refers to the 

RADTONIC 
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...BECAUSE IT'S ONE, COMPLETE, 
COMPREHENSIVE, RELIABLE VOLUME 

From border to border and 
coast to coast, from Singapore 
to Saskatchewan, RADIONIC 
answers the need for parts and 
equipment of every conceivable 
type -delivered at high speed 
for rock -bottom prices. 

The best description of RADIONIC 
EQUIPMENT COMPANY is; "A well 
staffed ORGANIZATION, thoroughly 
equipped to purchase everywhere, 
any time, all types of radio parts and 
equipment and deliver them to cus- 
tomers INTERNATIONALLY at un- 
believably low prices ... And, with 
full technical assistance, consultation 
and service." 

In other words, we are not just 
another business. Ours is an 
intelligent combination of hard - 
hitting, service- minded, sin- 
cere, experienced men and 
July, 1917 

women whose guiding purpose is 
your satisfaction. Our customers 
are our friends. MORE THAN THAT, 
they are our partners in this stead- 
ily growing enterprise which owes 
its success to results produced. 
Do not fail to send today for this RADIONIC 
CATALOG offered absolutely free. It will 
save you many hours of purchasing time 
and BEST OF ALL, even more DOLLARS 
IN THE BARGAIN. Every bit of merchan- 
dise we sell is guaranteed, backed by 
our international reputation for fair 
dealing. 

RADTONIC 
EQUIPMENT COMPANY 

TRIBUNE THEATRE ENTRANCE 
170 NASSAU 5T., N. Y. 7, N. Y. 

CABLE "CHANSLOR" 

(haneellor 
RADIO 

RADIOS TEST INSTRUMENTS TELEVISION 
COMPONENTS INTERCOMMUNICATORS 

RECORDERS PUBLIC ADDRESS TUBES 
HARDWARE RECORD CHANGERS TECH- 

NICAL BOOKS PARTS AND ACCESSORIES 

MAII. TODAY 

0 

0 

v 

Radion:c Equipment Co., Dept. 57 
170 Nassau St., N. Y. 7, N. Y. 
Gentlemen: 

Please send your Free Catalog No. 
47, listing products of leading manu- 
facturers of radio electronic parts and 
equipment; also, all literature es 
published. 

Name 

Street P 0 Box 

Town Zone /J 
State 

AQ70, <ZIP <=so aCitz cpBa 
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5 -TUBE AC-DC SUPERHET KIT $9.95! PERSONAL PORTABLE KIT $10.95 
EVERY KIT COMPLETE - NOTHING ELSE' TO BUY - ORDER NOW 

BEAUTIFUL PLASTIC KIT $9.95 
Kit Model P -85. We have 
finally been able to achieve - 

our goal. Here it is. A 

8 -TUBE RADIO AMP. KIT $29.95 

J - --wjA,él 

0. py, X jj. 
°" \ qui 

17th r} 1%._.0 

\a` \ _ '`r , 1 \ J '') \r I \` , , .,, ' ' : 

Build this High -Fl Radio Amplifier 
Beautiful 8" Slide Rule Dial.. 
Standard Superhet Circuit covering Broadcast 550 

tan K.C. 
2-Gang Tuning 15nInr. 
Offereu with 12 or 15 I1 wa Speakers. Push- 
6V6 Output stage giving 15 watts of full rangs audio. 
Dual Tone Controls (Bass and Treble). 
Inputs for both Mike and Phono pick-up. 

Here ís something new i¢ radio. Areal 15 watt power 
amplifier with bass and treble controls. Has extra 
gain stage for crystal or dynamic mikes. And on the 
same chassis, a standard superhet radio receiver. We 
furnish all parts, knobs, escutcheon plate and tubes: 
ßS17, 6Sâ7, 6S1t7, 6SN7, BSJ7, two 6V6 and 5Y3. 
No cabinet Extra care in designing the Dower supply 
section assures low hum level, making this unit ideal 
for recording as well as P.A. use. We furnish every - 
thing as well as schematic diagram and photos of the 
completed chassis. Weight 35 lbs. PRK -10 Radio 
Amp. Kit with 12 P.11. Speaker Net $29.95 
PRK -1071 Radio Amp. Kit with 15 In. $30.00 value 

PERSONAL PORTABLE $10.95 
PERSONAL PORTABLE 
KIT MODEL K -PX. Small 
size leatherette covered case a rr' 
8x6x7. Easy to build. OD- 
orates on self contained B 
and A batteries. 4 
Broadcast 550 to 1800 K.C. 7¡. 
Incorporates a standard su- Y1 
perhet circuit with ave. ow .'I.1'. 
Has 3 inch Alnico five PM 

t batteries, 
Priced 

torialDdis 
..;t gram arid tubes 1B5, 135, 

1T4 and 3S4. Not AC DC, but straight battery oper- 
ated. Has 2 gang tond. everyone should have one of 
these personal portables. 
Kit K -P% net $ 10.95 

good 5 -tube broadcast AC 
DC superhet radio receiver 
for less than ten dollars. r 
The le sutlfa 10 inch glas- 
tic cabinet is made of the 

finest material. The chassis 
is of the standard accepted 

!- 

- JI / Oa 
superhet design. 456 KC ifs 
AVC and 5 inch Alnico 5 PM speaker. Attractive ver- 
nier dial. Two gang tuning condenser. Loop ant. 
We -defy anyone to offer a better working AC DC re- 
cefver kit. Priced complete with diagram, photos and 
tubes _12K8, 128K7, 12SQ7. 501.6 and 35Z5. Nothing 
else to buy. You can't go wrong on this value. Kit 
Model P -85 Net $9.95 3 -WAY PORTABLE RADIO KIT, $17.95 

Build this powerful, 4 -tube, 8 -way portable kit. OM- 
ates on 110 volts AC or DC or self contained batteries. 
Receives broadcast 550 to 
1650 H.C. Incorporates a 

NETU DCA8TIC CABI DELUXE 
NET AC-DC SUP ERHET , AC-DC 
KIT. Cabinet aise 7xß3í: 
1034". Attractive slide rule 
dial. 2 -gang tuning con- 
denser. Receives broadcast 
550 to 1650 HC. Has latest 
Alnico 5 PM speaker Loop 

iO 
( - -R 

:;;:1-,i-----., ;;,i 
- 

/ standard superhet circuit 
with AVC and loop Ant. 
Has Alnico 5 PM Speaker, 
2 gang condenser. All Parts 
and 

gang 
conies are furnished 

Including bate tubes Disc 
furnished 

fier, din tub, 195 and 354, 
Has attractive leatherette 
portable cabinet size 7x9x9. 
Weight 14 lbs. Kit model 
3 -ZA Net. S 1 7,95 

_ í 
- ^'^.,,,, = 

1 
;= -; 7 "r41'ÿ 

-. 

-,-l'N 
1 

r- :. ;: O O. 

ice`+;; 
antenna; all parts simplified - -- '- -- 
diagram and tubes 128A7, 12SK7, 12SQ7, 50L8 and 
35Z5 furnished. Kit P -48, Wt. 9 lba ...Net $12.95 
4 TUBE 1ys -90 VOLT FARM RADIO KIT. Offered in 
same cabinet as the above Kit Model P -48. The same 
high gain broadcast superhet circuit. Complete with 4 
tubes; 1R5, 1T4, 155, 3S4 and diagram. Leas battery 
pack. Kit model PB -48. Your Cost 81[0.95 NEW SUPER MIDGET KIT, $12.95 

MODEL KP-T ° MODEL 
Build new super Midg- } ...,,, -.;, 
et Broadcast Radio. Has 
beautifully m a d e, highly DELUXE AC -DC KIT 1.05 __ 

Beautiful walnut cabinet ,,,. .:. ., - 

and all the parts to build : 

a broadcast 5 tube AC -DC 
radio. Superhet with slide 
rule 

`j`ÿ 
con dial, 

a2 nd 
gang tuning 

condenser and loop aerial. 
xegw,.: 

Everything furnished; in- -- yT 
eludes speaker and tubes * 
12SÁ7, 12SIi7, 12SQ7, 35Z5 - ` "- 

Cinnaudagraph P.M. speaker Net $42.95 
If you desire a more powerful Audio section in the 
above kit we otter either the PRK -l0 or PRK -1OX 
with a full 200 mill power transformer and push Dull 
6L6 tubes in the final giving 25 watts of full range 
audio for $10.00 extra on either kit. 

walnut cabinet polished 
Size 7% a 434 x 5%. At- ---. 
tractive slide rule dial. In- -_ 
corporates a standard su- - - -- 
perhet circuit with 456 KC -- - -- 
IFs & AVC. Has 2 gang 

loop DELUXE REC. CHASSIS $22.95 
DeLuxe broadcast receiver chassis kit oriel Al -a 
this kit is offered those who ant a good receiver to 

condenser and ant. 
Every part including Alnico V. P.M. speaker and tubes. 
12BE8, 12B1ß, 121Tß, 50B5 & 35W4. Furnished as 
well as photo and easy to follow diagram. Weight 5 lbs. and 50L6 and diagram. 

Kit J -D5. Wt. 10 lbs Net S 14 95 
KIT K -5D. Similar cabinet to above J -D5 except it la 
AC Trans. type and has 6 volt tubes.. -.Net SI 6.95 

install in their Cabinet. The design is of the accepted 
type; standard superhet. Has power transformer push- 
and é inch 

output 
sliide ;ruleedial 

control; /mitan Ing condenser to our FRIC -10 kit shown above; except it has 
:trance 

vision for mike. offered with a 12" 15 watt Alnico 5 
PM speaker. Priced complete with diagrams, photos 

RADIO -PHONO COMB. KIT, $24.95 
Build this beautiful 
portable combination 
r a d i o phonograph. 
We furnish every - 

KIT K -7A. Easily assem- 
fine 

and tubes 6BA7. 65H7. 6SQ7, 65N7, 2 Bv8 and 5Y3. 
Kit model AB -4 Net $22.95 

PORTABLE RADIO RECORDER 
KIT $49.95 /\ 

RAD I O RECORDER KIT 
MODEL G -30. Here Is the 
last word in kits. We turn- ., 
ish everything to make - ° ". 

bled Into a working, 
attractive. transformer type 
AC, broadcast receiver; 550 
to 1700 KC. Has push -pull 

- audio, tone control and ;j4 (' 

634" Alnico 5 PM speaker- 
Beautifully made 14" wal- 
nut cabinet. Incorporates a 

superhet circuit, 

` 
ti- ' 

thing. Beautiful two 1 tone portable case, 
_ latest rim drive pho- 

no motor, Astatic 
tiOk crystal pick-up. All 

parts to build high 
quality 5 tube AC- 
DC radio. Tunes standard 

with AVC and loop antenna. All parts, schematic and 
tubes 6BÁ7, 68H7, 

else to 
68N7, 2 -606's and 5Y3 fur - 

nished. Nothing else to buy. Wt. 17 lbs- 
Dealers Net S I 9.95 

you 
this attractive good working 
radio and recorder. Has 
beautiful alligator covered 
portable case. General In- 

cording 
es 12445 78 RPM re- 

cording play back 

, . ./ 1650 KC, 
5 PM speaker. 
and 35Z5. 
BP -12. Wt. 

broadcast 550 to 
has tone control, loop antenna. 6" Alnico 

Tubes 12817, 129%7, 123Q7, SOLE 
Simple diagram furnished. Kit Model 
20 lbs. Your Cost $24.95 

20 -WATT UTILITY AMP. KIT, $17.95 
Build this 20 watt utility 
110 volt AC, 20 Watt 
Dower amplifier. Ready 
power aluminum chas- 
sis, size 12 x 8 x 2ií _ 

inches. Has two input 
circuits. one mike and - e a w 
one phono. Mike stage 

has 135 DB gain, for crystal or dynamic mike. Has 
bass and treble controls. Designed for use with PM 
speakers; has 8 -16 ohm output transformer. All parts. 
controls, transformers and easy -to -follow diagram fur- 
nished, including tubes: 2 -63N7, 635, 2- 6L6GA, 5Z3. 
Kit Model 20 -LX. Net $ 1 7.95 
12" 12 watt Alnico 5 PM speaker, $6.95 extra. Astatic 
crystal mike and desk stand, $7.95 extra. 

WALNUT CABINET RECORD PLAYER 

Beautifully made, highly - 

polished walnut cabinet 
with hinged lid. Plays ,e ., 

10" records w i t h 11 d - M 
closed. Latest rim drive ^^" " 
phono motor and high n 

output. Astatic crystal 
pick-up. H i g h power 
3 tube AC -DC phono am- 
plifier (wired and tested). ---`- 
Heavy duty 4" Alnico 5 --- - --"-' 
PM Speaker. Single reo- -- - 

ofd player k i t - 
Model WL-3. Wt. 15 lbs. Your Cost $ 1 6.95 

superhet 
receiver andpower amplifier 
1s all on one chassis. With this unit you can record 
directly for your popular radio station or from any cry.- 
tal or dynamic mike. Push pull output tubes assures 
good recordings d the beet In tone quality. Fur - 
nished complets with easy to follow diagram. Photos and 
tubes 12517, 125K7 12SQ7, 1251,7 and two 35L6. 
Dry disc. rectifier. Heavyn duty 6 in. Alnico 5 PM. 
ape ken. Prlcetl rnmplere 

nothing 
else to 

Rit model G-30 Net $49.95 
Crystal mike with desk stand 56.95 extra. 

RECORD PLAYER SCOOP, $16.95 
Assemble this e i n g 1 e record 
player, Only a few minutes re- a. 
quired to mount pick up, 
motor and ready wired and 
tested amplifier. Every- 
thine furnished including ° '. 
t u b e s 12SR7, 501.6 and 
35Z5. Has heavy duty Al- 

V PM speaker, tone 
and volume controls. Has 
latest crystal Dick up and 
78 RPM phono motor. The 
attractive Alligator covered 
case is small and ruggedly constructed. (15x644x11.) 
This is our leader in a portable record player. Weight 
18 lbs. Kit J -20. Net S I6.i 5 

G.I. RECORDER MECHANISMS 
Latest 1947 General Industries recording assemblies 
with 4 ohm magnetic cutters and crystal play back 
Model 12445 -78 RPM. Net $24.50 
Model 13700 -33 and 78 RPM. Net 28.95 
Model 13810 -Automatic changer with cutter 
78 RPM. Net 40. I 0 

MUSICAL 
AMP -KIT, $22.95 

Build this 30 watt AC -DC 
musical amplifier. De- 
signed with the new sale- 
nium rectifier in a unique 
voltage doubler circuit. 
Has sain stage for crystal 
or dynamic mike and In- 
puts for instrument or 
phono pick-ups. Variable 
tone control. Priced com - 
plate with 12" sneaker and 
case as shown and tubes 2 
-501.8, 129L7, 12SJ7. All 
parts, r e c t i f i e r s and 
punched chassis and wiring diagram furnished. 
Icit Model MM -10 Net 522.95 
Crystal Mike and desk eland $7.95 extra 

PORTABLE AUTOMATIC. $33.95 

Bet Record 
ao Portable 

Easily assem- 
bled in a few minutes.i° bled 
Has beautiful Alligator 
covered portable case- 
Latest single post record 
changer and ready wired --- 
and tested powerful push 
pull AC DC amplifier. 
Furnished with the latest 
type crystal pick up which 
drives the pushpui 351.6 
tubes to full output with 
exceptional base a n d 
treble response. Furnished with tubes Two 351.8 and 
35Z5. Has full 834 Alnico V PM speaker, tone and 
volume controls. Kit J -24 priced complete nothing 
erse to buy. Net $33.95 

SMALL RADIO -PHONO KIT. $22.95 
After carefully designing the record player and cabi- 
net shown above (Model WL -3), we decided that it 
should also be offered as a radio -phono combination. 
The cabinet is both attractive and small (12x1248). 
The radio kit part of this unit is similar, except for 
the dial, to our Kit Model K -PT shown in column 1 

of this page. We furnish all parts, tubes, phono mo- 
tor, pick -up. etc. Easy to follow diagram. tor. 
Kit Model WL -SR. Wt. 16 lbs Net $22.95 

RECORD PLAYER KIT, $11.95 
KIT 1T9 SINGLE REC- 
ORD ATTACHMENT. ` 
tractive w a I n u t 

cut out, 
8 

base with motor cut out, .'> 

latest 78 RPM rim drive ..,.- 

phono motor and light ' 
weight high output crystal 
pick -up. Easily attached to - 

any radio or amplifier. 
J-19 

- 
Only 300 of these top 
By single record player kits 
to sell at this exceptionally 
low Has latest 78 price. 
RPM rim drive phono motor 
a n d light weight crystal 
pick up. Ready wired and 
tested 3 tube AC DC am- 

and Alnico V PM - - - - - - -.-...J plifier speaker. Has separate 

ORDER WITH CONFIDENCE. NO FULL C.O.D.'S. 
SEND AT LEAST A 20% DEPOSIT. INCLUDE 
POSTAGE ON SMALL ORDERS. 

-..Net $7,95 complete 
Model B -4 phono oscillator (fits under base). 
Dealers Net 63.69 
Scoop Phono Motor & Xtal Pickup $4.99 

tone and volume controls. Easily assembled in a few 
minutes. Priced complete with tubes 128E7, 5OL6 and 
35Z5. Kit Model J25. Net S I I .95 

M c G E E RADIO COMPANY CATALOG 1225 
SEND 

McGEE ST.. KANSAS ACITY, EMISSOURI 

RADIO NEWS 
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ARMY PARTS SALVAGE 

SCOOP! -$2.49 EACH 
TWO FOR $4.49 

Another red hot value in salvage. All kinds of 
good useable parts in this unit. Con. Res. Re- 
lays, Modulation trans. and tubes VRI50, 1215 
and 1625. Brand new and in factory carton. 
Originally designed to modulate the BC 457 W.E. 
Transmitter. You can find many uses for thi,. 
BC -456 Modulator scoop, price $2.49 

BOTTOM VIEW 

G.E. SERVO -AMP. SALVAGE 
$1.95 Each. Two for $3.50 

General Electric sidles,. Scoop. 12 tube servo. amplifier. 
Loads of transformers oil filled condeners, neon lamps. 
volume controls, etc. The octal tube sockets in this unit 
are worth more than the sale price. You can salvage many 
usable parts from this unit. Only a few hundred to sell. 
Weight 20 lbs. Priced less tubes. Net $1.95. Two 
for $3.80 

SCOOP -NEW 3 TO 6 MC. 
Aircraft Rec. has 1415 kc. I.F. channel. Easy to con- 

vert to a hot 10 meter receiver. 

$2.95 Less 
Tubes $5.95Wit Tubeh s 

BC -654 TR 
RECEIVER 2.95 

GUARANTEED TO BE IN GOOD CONDITION 

7 -Tube Sunerhet Re- 
c e i v e r and 6 -Tube 
Trans. with 25 Watts 

Power. 

Order Now at this 
Scoop Price. Covers 
3800 Kc. to 5800 Kc. 

Portable voire and CW transmitter and receiver for portable. mobile, and fixed station operation. 7 -tube superheterodyne receiver with 3.5 microvolt sensitivity on ruiee and 9.5 microvolt sensitivity on CW. and 100 millntatts undistorted power out- put. 455 KC IF. Uses 3- 1N5GT. 1- IA7GT, 2- 3QSCT. 1 -1H5GT tubes. 6 -tube transmitter. with antenna tuning network. Colpltts thermal compensated oscillator. class C final [rah 2-307A tubes in parallel, and crystal oscillator for checking fre- quency every 2110 KC. 25 watts output on CW and 11.2 watts output on voice. Frequency muge. transmitter and receiver. 3800 to 5800 EC. Ideal for Hams! Comes complete filth corer; set of tubes installed. 5 spare tubes and 3 spare pilot lights. Less power supplies. These units are used but in good condition. Ship- ping weight 50 lbs. Net price with all tubes and spares $ 12.95; 2 for..$25.00 Nrud your order to our Kansas City store. This unit x411 be shipped from our Chicago warehouse. Immediate delivery. You can hardly tell they are used. BC -054 Less all tubes and crystal 57.95 

The Army Aircraft Receiver BC -454 covers 3 to 6 MC. Has 3 gang tuning condenser and two stages of 1415 KC. Intermediate frequency. By remov- ing plates from the gang and re- winding the Ant.. R.F. and ose. coils you can have a red hot 10 meter receiver. We have plenty of these in the original factory carton. Priced less the 28 volt dynamotor. 
New BC -454 3 to 6 MC. Rec. less tubes 
With 12K8 three 12SK7, 12Sß7, 12A6 
New BC -455 6 to 9 MC. Rec. less tubes 
With six tubes 
28 volt snap on dynamotor for either rec. .95 
Used but guaranteed. BC -454 or BC -455 with all 6 tubes $3.95 each. 

Net $2.95 
Net 5.95 
Net 2.95 
Net 5.95 

AIRCRAFT TRANSMITTERS 
BC- 457 -A-4 fo 5.5 MC BC- 458 -A-5.3 to 7 MC 
This really fits the ham's dream. Ideal for a 55 watt trans- mitter with 575 volts at 250 MA plate supply. or l'FO to drive a high power rig. It's a companion unit to the 454- 455 -453 series aircraft receivers. Made by Western Electric and really rugged. The oscillator will hold the frequency. even under rough operating conditions. Has 1215 M. O. and 2 -1625 (807) to parallel as final P. A.; or buffer to feed Into a high power rig. Built In crystal dial calibration checker. Antenna loading inductance. Complete conversion data to VFO or FM oscillator is covered In CQ magazine; May '46 issue. Why not use this for your VFQi It's a real buy. 1000 to sell; at this ridiculous price; with tubes. 
BC -457 -A Transmitter 4 to 5.5 MC. Complete with 4600 KC crystal and tubes Your Cost $3 95 BC -458 -A Transmitter 5.3 to 7 MC. Complete with 6200 IC crystal and tubes Your Cost $5 95 
Jan or regular brand. Cartoned or uncartoned. 

Every tube guaranteed. 

SCOOP PRICE 49e 
684 1R5 
80 
6J5 12ÁT6 
9003 12BA6 
1S5 12BE6 
1T4 35W4 
354 50B5 
1L4 
3A4 

SCOOP PRICE 59c 
6C5 6K7 128K7 014 6F6GT 41 35L6 12SJ7 
6SA7 42 50L6 12SR7 
68K7 6K8 35Z5 6C6 
6SQ7 6A8GT 6K6 6D6 
12SA7 1235 77 
12897 78 

SCOOP PRICE 79c 
68C7 7Q7 7B7 14B6 
6SL7 7A8 705 35Y4 
7A7 7B8 7C6 50A5 
7A4 714 7E5 35A5 
7B4 7Z4 7F7 11726 
7A6 14M 
786 14Q7 

7N7 

12A6 39 128N7 
12H6 76 68D7 
128H7 37 1251.7 
1631 5Y3 6F8 
1632 5Y4 26 
8001 1633 27 
6V6GT 1644 6H6 

68H7 
58 

1LD5, 1LN5, 1LH4, 1LA4, 1LB4 Net 99c 
1LC6 and 1LA6 Net $ I.29 each 

BC- 1206 -C AIRCRAFT 
SUPERHET RECEIVER 
5 tube; 3 gang condenser 
Covers 200 to 420 KC. 
Designed to operate on 
28 volt filament and plate. Complete with tubes 14J7, 
2 -14117. 19 R7. a n d 25 
D7. Has vernier dial 
and volume control on 
front panel. Very com- 
pact: 4 "x4 "x7 "; weight 0 
lbs. Ideal for aircraft or 
conversion. Be- 1206 -G 
with tubes. 
Scoop pries ....$7,95 

BC -645, $14.95 Each 7:,;° $29.00 
Made by General Electric. Factory printed Con- 

version Diagram. New, factory cartoned. 
15 tubes. Covers 450 me. 

ARMY BC -645 I.F.F. UNIT. Early in the war when radar picked up a plane. there vas no way of knurling whether it was friendly or not. That was before BC -645 was nvented. BC -645 sent out a signal that identified the plane as American. It probably saved more lives than any other piece of electronic equipment made. With some modifications the set can be used for 2 -way communication. voice or code, on the following bands: hart hand 420 -450 mc.. citizens radio 460 -470 mc.. fixed and mo- bile 950 -960 mc.. television experimental 470 -500 mc. Equipment capable of doing the jobs of the modified set sells for hundreds and hundreds of dollars. The 15 tubes alone are worth more than the sale price. 4 -7F7, 4 -7117, 2 -7E6. 2 -8F6. 2 -955 and 1- WE316A. It now covers 460 to 490 mc. Each BC -645 Is shipped with a Belmont factory printed conversion diagram. showing how to make AC power supply modu- lator and how to make Transmitter and Receiver changes. Most Hams and experi- menters already have the few parts necessary. New BC -645 with tubes less power supply. Shipping weight 25 lbs. Extra WE316A Tubes $1.29 each. 12 Volt Dynamotor $4.95 

SCR 522 TRANS. REC. $19.95 
Popular SCR 522 Transmitter Receiver. Covers 100 to 156 M.0 All are in good condition and comnlete with tubes. The hams are going for these in a big way. Guaranteed to be in good condition Net $19.95 

PACKARD BELL AMPLIFIER $1.99 
Packard -Bell Model K -1 Pre Amplifier. Small handy aluminum case. size 4.504 with tubes. 6SL7 and 28D7. Has Input and output transformers, push pull to push pull. Variable gain control and patch cords. patch cord hand switch. Scoop pries....51.99 

BC -929 INDICATOR SCOPE $14.95 
BC -929 A small aircraft indicator scope. Has 3 inch cathode ray tube and 2 OSN7, 

H e ch 
tubes. 

Tn saze t lutest ne'e. Thassis and ca t are a idel si Bx1Ox15. It looks almost like a complete test scope. however remember you will have to change the power trans. to a 60 cycle one. Guaranteed to be in good condition and with all tubes. Weight 20 lb., Scoop Prise $14.93 

NAVY ARB RECEIVER $19.95 
Scoop Navy Aircraft receiver model ARB. r 4 Hands 195 to 580 KC, 580 to 1600 KC. 1.6 to 4.5 MC. -4.5 to 9.05 MC.-Weight 26 Iba. Has 6 tubes, 4 gang tuning condenser -better than 3 -micro volt sensitivity on all banda. Priced complete WHO 28V Dynamotor and tubes 4.1251,7. 12SA7 and 12A6. Haa electric or manual band change switch. 
This is an ideal aircraft receiver s is or can he converted to AC. Please note the 4 - band. this set coven. they are the most popular radio eceiver bands. Guaranteed to be in good condition, with all tubes and dynamotor. Navy ARB..Scoop lance $19.95 

MASTER RADAR RANGE SCOPE $39.95 
R78- AP8 I5A. Aircraft Master Radar Range Scope. This unit has no many parta. tubes and controls It is Impossible to describe It in full. Weight 50 lbs. -size square case 14x22a26. Guaranteed to be in good condition. riced complete with 43 tubes (6L6's. (titers. 884 etc.) also 2 scope tubes 5FP7 ndpa email 2" tube. Has 28VDC Blower motor and fan. 3-2" milliametera and more controls than you can shake a stick at. There are so many pieces you probably would spend two days disassembling it. 

Scoop price $39.95 
AERO AUTOMATIC CHANGER SCOOP 

PRICE $13.95 
This Is a real changer scoop. 
Plays 12 10 -in. or 10 12 -in. rec- 
ords. Has all plastic arm 
with latest crystal cartridge. 
Brand new and factory car - 
toned. We have plenty at 
the SCOOP price of only 
S 1 3,95, Attractive wal- 
nut made to fit base 52.49 extra. 

SCOOP. POWER TRANSFORMERS. CHOKES 
AND INPUTS. $6.95 

Not war surplus. All regular radio type. Nationally known makes. Utah Stancor. etc. Here is the deal. 5 assorted brand new 110 volt AC 60 cycle power trans- formers. Some are upright and some flush mounting. Assorted voltages. 0.3 and 5 volt fil. and high voltage. Some are for the 21/2 volt filament type and others have 1 t/2 volt filaments. However all have standard high voltage windings such as used in every day radio receivers. Also 5 assorted standard size receiver chokes 
n 

d input audio transformers. Our stock is so arranged that we can not give choice as to type 
s 

We can guarantee to give you good value. Scoop 10 as- sorted power trans. choke. and inputs Net 56.95 

2 -TUBE PHONO. OSCILLATOR 
Complete, wired and tested. 800 
to 1500 KC. Model B -4. Has 
audio gain stage for proper power 
Output. Complete with tubes 
ready to operate $3.69 

MIKE -OSCILLATOR 
800 to 1500 KC 

Mike Oscillator model C -4. Not 
only does the unit work as a 
phono -ose.. but has added gain 
stage for a crystal mike. Priced 
complete. wired and tested with 3 tubes and fader control. 
Net $4.95. Crystal Mike $4.90 extra 

DELUXE MIKE OSCILLATOR 
800 to 1500 KC Ph ono-Mike Oscillator. Makes any re ceiver a PA system. Record player or Recording amplifier. 3 stage high Output unit with power transformer for AC operation only. High gain input stage for crystal or dy- namic mike. Control on panel for fading recording to voice. simulating an actual broadcast station. Model DL -5 Complete with 3 tubes. wired and tested. Net $7.95. Crystal Mike $4.90 marl, 

McGEE RAD 10 COMPANY CATALOG 1225 McGEE ST., 
DEPOSIT-BALANCE 

KANSAS CITY, MISSSOURI 

July, 1947 ll5 
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HAW/ HERE'S THE 
BEST CONVERTER BUY 

ON THE MARKET... 

Kit or Completely Assembled 

4f yell¢ CONVERTER t 
For 6, 10 and 11 meters 

Frank Lester, famed W2AM1, back 

in charge of ham radio at Lafayette 

comes through with a great ham in- 

novation that you'll waist right now! 

Designed to operate directly from 105 -125 
volt 60 -cycle A -C source, this converter 
uses the new selenium rectifier and three 
new -type miniature tubes. One 6BA6 as 
tuned R -F stage -one 6BE6 as mixer -one 
6C4 as H -F oscillator. Single -dial tuning for 
controlling H -F oscillator- separate con- 
trol for R -F stage. This feature eliminates 
tracking error. Mixer gain may be varied 
by separate bias control, thus permitting 
optimum signal -to -noise ratio regardless 
of receiver used. Stand -by switch controls 
both converter and receiver. Plug -in coils 
employed for all bands, one set to cover 
50 to 54 mc range and another to cover 
from 27.180 to 29.7 mc. Output trans- 
former adjustable from 4.7 to 6.5 mc. Kit 
comes complete with punched chassis, 
panel and cabinet as well as all parts for 
one band and complete instructions, less 
tubes. Gray crinkle cabinet 8" x 12" x 8 ". 
Shpg. wt. 15 lbs. 

-000454-Converter kit, less tubes -Your 
Cost only $34.50 

- íK21000 -Tubes for converter -Your Cost 
only 3.00 

- >K10456- Converter completely assembled, 
wired and tested with coils for 
6, 10, 11 meter. operation, includ- 
ing all required tubes -Your cost 
only 49.50 

WIRED CONVERTER SOLD ON 

10 DAY MONEY BACK GUARANTEE! 

Write today for our big, new 144 page 
catalog -it's chock full of everything 
you want in radio and electronics. Ask, 
too, for flyer C -39 with its up- to -the- 

minute news on ham bargains. 

(RADIO WIRE TELEVISION. INC.) 

loo Sixth Avenue 110 Federal St. 24 Central Ave.. 
New York 13, N. Y. Boston 10 Newark 2, N.J. 

Parts Lists 
(FOR CIRCUIT DIAGRAMS APPEARING ON PAGES 70 AND 71) 

Part No. 
C19753 
C20060-150 

ARVIN MODEL 558 
Code and Description. 

R1 -Vol. control R_ 15 ohm, 1/4 w. res. 

BR12S -106 
BR12S -274 
PÁ4400 -5 
CR12G -221 

Ru -10 megohm, 1/2 w. res. 
R10- 270,000 ohm, 1/2 w. res. 
R,1 -.5 megohm tone control 
Ri -220 ohm, I w. res. 

C19947 or 
C19752 

R3 -Tone control & sw. BR12G -474 R,3, Run, R1- 470,000 ohm, 1h 
w. res. 

C20070-123 R4- 12,000 ohm, 1 w. res. BRI2S-150 R14 -15 ohm, 1/2 w. res. 
C20060-151 R5 -150 ohm, 1/4 w. res. CR12G-202 R16-2000 ohm, 1/2 w. res.- 
C20060-474 Ro- 470,000 ohm, 1/4 w. res. PA4200-5 R15 -2700 ohm, 5 w. wirewound 
C20060-225 R -2.2 megohm, 1/4 w. res. res. 
C20060-156 R8 -15 megohm, 1/4 w. res. PB40403 C,A, Co-Var. cond. 
C20060-223 Ru- 22,000 ohm, 1/4 w. res. PÁ4353 -2 - Cs-Broadcast osc. padder 
C20060-334 Rio- 330,000 ohm, V. w. res. P.44353-2 C4- Broadcast osc. trimmer 

- C20060-681 R,1 -680 ohm, 1/4 w. res. PÁ4353 -2 Cs-Broadcast ant. trimmer 
C20060-105 Rl_ 1 megohm, 1/4 w. res. PÁ4353 -2 Co -S.w. osc. trimmer 
C19584 Cl, Cs-Two-gang var. cond. PÁ4352 -2 C; -S.w. ant. trimmer 
A19780 CsA, Co, C;,.- 10/20/40 pfd., 

150/150/150 v. elec. cond. 
ÁB43500 -45 
ÁB43500 -55 

CSA, Csn-- -First i.f. trimmer 
CCA, C9B- Second i.f. trimmer 

C20068 Cc -.02 Arid., 400 v. cond. PC4OFM -503 C5, --.05 pfd., 600 v. cond. 
C20065-501 Cs-.0005 Aid., 500 v. cond. MC60E -510 C,1 -51 µµtd. mica cond. 
A19765 C, -.2 Ad., 400 v. cond. MC60G -241 C,2, C15 -240 ArArfd. mica cond. 
C20069 C7 -.002 pfd., 600 v. cond. PC4OGL -104 C, .1 Add., 400 v. cond. 
C20067-503 C8 -.05 pfd., 200 v. cond. PC4OGL -503 Cis, C18 -.05 Aid. 400 v. cond. 
C20065-500 Ce- .00005 add., 500 v. cond. MC60G -101 C15, C2.-100 /sad. mica cond. 
C20068 C10 --05 pfd., 400 v. cond. C1- Omitted 

S -On -off sw. on Rs PC4OGN -102 C -.001 pfd., 1000 v. cond. 
C19754 S.. -Phono -radio sw. PÁ4300 -S C2e -15/10 pfd., elec. cond. 
A19551 S Phono motor socket PC40GM -104 pfd., 600 v. cond. 
AC29587-1 T5 -First i.!. coil assembly PC40GM -203 C_7 -.02 pfd., 600 v. cond. 
AC19588-1 Ts-Second i.f. coil assembly PÁ4354 -3 C33-2575 µpfd. padder 
AC19591-1 Ts- Output trans. C_a Omitted 
AC19586-1 L, Osc. coil assembly PC4OGK -103 C_s -.01 pfd., 200 y. cond. 
AC19589-1 L3 -Choke assembly ÁB43014 -1 L,- Broadcast ant. loop 

L3- Omitted 
MODELS 56PA, 56PB CROSLEY .4.46751-1 Ls -S.w. ant. coil 

Part No. Code and Description. .4.46752-1 Ls Broadcast osc. coil 
B- 135878 5- Output trans. AA6753-1 osc. coil 
B- 135459 6 -1000 pfd., 10 v. elec. cond. AA6800-3 L.-First i.f. coil 
B- 135555 711, 7B -10/40 pfd., 100/150 4.46800-2 Ls-Second i.f. coil 

AB-136366 
39001-17 
39001-19 
39001-76 
39001-73 
39294-25 
39294-34 
39294-37 
39294-10 
W-132502 
39014-24 
39294-11 
39014-40 
39294-21 
39294-19 
C-132300-3 
39001-87 
39001-13 

39001-7 
39294-31 
A W-135774 
AW-135769 
.4W-134620 
B-226638-54 

Part of 36 
B-135353 

Part No. 

v. elec. cond. 
8A, 8B -Two section var. cond. 
9, 12, 13 -.05 pfd.,600 r. cond. 
10, 11 -.1 pfd., 600 r. cond. 
14, 15 -.003 pfd., 600 v. cond. 
16 -250 µpfd., 600 v. cond. 
17- 100,000 ohm, 0/2 w. res. 
18, 19 -3.3 megohm, 1/2 w. res. 
20 -10 megohm, 1/2 w. res. 
21- 680,000 ohm, 1/2 W. res. 
22 -1900 ohm, 5 w. res. 
23 -820 ohm, 1/2 w. res. 
24 -470 ohm, 1/2 w. res. 
25- 18,000 ohm, 1/2 w. res. 
26- 22,000 ohm, 1/2 w. res. 
27- 10,000 ohm, 1/2 w. res. 
28 -Cable and power plue 
29 -.25 pfd., 600 y. cond. 
30, 31, 32 -.01 pfd., 600 v. 

cond. 
33 -.001 pfd., 600 v. cond. 
34 -1 megohm, 1/2 w. res. 
35 -First i.f. trans. 
36- Second i.f. trans. 
37 -Osc. coil 
42 -75 µpfd., 500 v. ceramic 

cond. 
44- 47,000 ohm, 1/2 w. res. 
45A, 45B -1 megohm vol. con- 

trol & sw. 

CORONET MODEL C -2 
Code and Description 

111 -20,000 ohm, 1/4 w. res. 
R2, R7, Rs- 470,000 ohm, 1/4 

res. 
Rs -33 ohm, 1/4 w. res. . 

Rs, R0-3.3 megohm, 1/4 w. res. R- 500,000 ohm, 1/4 w. res. 
R,,, R14-170 ohm, 1/2 w. res. 
R,0-22 ohm, 1/1 w. res. 
R11- 18,000 ohm, 1 w. res. 
R,_ 670 ohm, 1/2 w. res. 
Ria 1000 ohm, 1/2 w. res. 
C,-Omitted 
C2, Cs, C; -50 µpfd. cond. 
C4, C7, C74-.05 pfd., cond. 
C5 -550 µpfd. cond. 
C5 -.25 pfd. cond. 
Cs, C11 -250 µpfd. cond. 
C10 -.004 pfd. cond. 
C,2, C1, -02 pfd. cond. 

C,5 -20 aid. cond. 
C, -30 pfd. cond. 
L3- Tuning coil 
L.., Osc. coil L;- Padder coil 

w. 

SPARTON MODELS 6 -26, 6 -26PA 
Part No. Code and Description 
BR12G -513 R-51,000 ohm, 1/l w. res. 
BR12G -223 R.-22,000 ohm, 1/2 w. res. 
CR11G -473 R,- 47,000 ohm, I w. res. 
DR12G -223 R4- 22,000 ohm, 2 w. res. 
BR12S -335 R -3.3 megohm, 1/2 w. res. 
PÁ4402 -1 R-.5 megohm vol. control 
BR12S -101 Rs-I00 ohm, 1/2 w. tes. 

Part No. 
AIR KING MODEL 4607A 

Code and Description 
R1 -22 ohm, 1/2 w. res. 
R2- 22,000 ohm, 2 w. res. 
R4-2200 ohm, 1/2 w. res. 
Rs-Vol. Control & sw. 
R0-10 megohm, 1/4 w. res. R- 270,000 ohm, 1/2 w. res. 
Rs- 470,000 ohm, 1/4 w. res. 
R0-150 ohm, 1 w. res. 
R,o -2.2 megohm, 1/4 w. res. 
C,-.005 pfd., 400 v. cond. 
Cu, Cs, C5, Ce -.05 pfd., 400 v. 

cond. 
C; 47 µpfd. mica cond. 
Cs, Cu, C13- 40/40/25 pfd., 

150/150/25 v. elec. cond. 
C.-220 µpfd., 500 v. mica 

cond. 
C1u -.002 pfd., 400 v. mica 

cond. 
C,1 -470 µpfd., 500 v. mica 

cond. 
C,, -.01 pfd., 400 v. cond. 
1,1-Loop antenna L.. Osc. coil 
13 -First i.f. trans. 
1,-Second i.f. trans. 

BELMONT MODEL 615120 
Part No. Code and Description 
C- 9B1 -26 R1, R3- 150,000 ohm, 0/2 w. res. 
C- 9B1 -50 R4-100 ohm, 1/2 w. res. 
C- 9B1 -70 R, 4700 ohm, 1/2 w. res. 
C- 9B1 -25 R- 100,000 ohm, 1/2 w. res. 
C- 9B1 -82 R6- 47,000 ohm, 1/2 w. res. 
C- 9B1 -42 R -22 ohm, 1/2 w. res. 
C- 9B2 -54 Rs -220 ohm, 1 w. res. 
C- 9B2.63 R.,-1200 ohm, I w. res. 
C- 9B1 -52 R,s, R1.. -150 ohm, 1/2 w. res. 
C- 9B1 -34 R,i 3.3 megohm, 1/2 w. res. 
C- 9B1 -29 R,- 470,000 ohm, 1/2 w. res. 
C- 9B1 -27 R14-220,000 ohm, 1/2 w. res. 
101193 R15. S -1 megohm vol. control 

& sw. 
C- 9B1 -23 R1- 47,000 ohm, 1/2 w. res. 
C- 9B1 -35 R, -4.7 megohm, 1/2 w. res. 
C- 9B2 -44 R1d 33 ohm, I w. res. 
B -84 -10211 C, Cs, C -Two gang cond. with 

osc. & ant. trimmers 
C -8D -10761 Ci -.01 pfd., 400 v. cond. 
C -8F3 -114. C -120 gad., 500 v. mica 

tond. 
C -8D -10774 Cs, C14 -.02 pfd., 400 v. cond. 
C -8D -10760 es-.1 pfd., 400 v. cond. 
C -8D -10775 Ce -.25 pfd., 200 r. cond. 
C-8F3-8 Cs, Co, C,7, C3ro -100 paid., 

500 v. cond. 
11994 Cis, Cl,, C1,- -40/20/20 afd., 

150 /150 /150 v. elec. cond. 
(for 60 cycles) 

11995 Cao, Cs i, C,2- 60/40/40 pfd., 
150/150/150 v. elec. cond. 
(for 25 cycles) 

C -8D -10770 Css -.05 pfd., 200 v. cond. 
C -8D -10788 C15 -.004 pfd., 600 v. cond. 

RADIO NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


72e-7600ot VV 

TUBE and 
SET TESTER 

A COMPLETE TUBE TESTER 
Tests all tubes including the new post -war miniature loctals such as 
the 12AT6, 12AU6, 35W4, 5085, 117Z3, etc. Tests by the well - 
established emission method for tube quality, directly read on the 
scale of the meter Tests shorts and leakages up to 3 Megohms in all 
tubes Tests leakages and shorts of any one element against all ele- 
ments in all tubes Tests both plates in rectifiers Tests individual 
sections such as diodes, triodes, pentodes, etc., in multi -purpose tubes. 

Model 60 -T operates on 90.120 Volts 60 Cycles A.C. Housed 
in sloping leatherette covered cabinet. Comes complete with 
test leads, tube charts and detailed operating instructions. 

EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN 
ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH 

THE NEW MODEL B -45 

A COMPLETE MULTI -METER 
6 D.C. Voltage Ranges: 
0 to 7.5/15/75/150/750 /1,500 Volts 
6 A.C. Voltage Ranges: 
0 to 15/30/150/300/1,500 /3,000 Volts 
4 D.C. Current Ranges: 
0 to 1.5/15/150 Ma. 0 to 1.5 Amps. 
Low Resistance Range: 
0 to 2,000 Ohms 
(1st division is 1 /10th of on ohm.) 
2 Medium Resistance Ranges: 
0 to 20,000 /200,000 Ohms 
High Resistance Range: 0 fo 20 Megohms 
3 Decibel Ranges: 
-10 to +38 +10 to 4-38 +30 to +58 D.B. 

8 5 
NET 

PRICE 

A BEAUTIFUL HAND -RUBBED OAK CABINET. COMPLETE WITH PORT- 
OR OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60 -C. 

SIGNAL GENERATOR 
Complete, ready to operate $2775 
Self- modulated - provides a highly stable signal. 

l RF frequencies from 150 Kc. to 12.5 Mc. on Funds- __ 
mentals and from 11 Mc. to 50 Mc. on Harmonics. 

Modulation is accomplished by grid -blocking action - equally effective for 
alignment of amplitude and frequency modulation as well as for television 
receivers. Self- contained batteries. All calibrations are etched on the front 
panel, permitting DIRECT READING. 
Model 13-45 uses a beautifully processed dualtone front panel. Comes housed 
in a heavy -gauge crystalline steel cabinet complete with shielded test lead, 
self -contained batteries and instructions. 

THE NEW MODEL CA -11 

SIGNAL TRACER 1875 
Simple to operate because signal intensity 
readings are indicated directly on the meter! 

* SIMPLE TO OPERATE - only 1 connecting 
cable - NO TUNING CONTROLS. 

* HIGHLY SENSITIVE -uses an improved 
Vacuum Tube Voltmeter circuit. 

* Tube and resistor -capacity network are built into 
the Detector Probe. 

* COMPLETELY PORTABLE - weighs 5 lbs. and measures 5" x 6" x 7 ". 
* Comparative Signal Intensity readings are indicated directly on the meter as 

the Detector Probe is moved to follow the Signal from Antenna to Speaker. 

* Provision is made for insertion of phones. 

The Model CA -11 comes housed in a beautiful hand - rubbed wooden cabinet. 
Complete with Probe, test leads and instructions, 

OUR 
We do not advertise any unit which is not available for immediate 
shipment from stock. Less flowery adjectives, more detailed 
specifications. All units are sold subject to one year guarantee 
except when components are damaged through misuse. lt"e do 

20% DEPOSIT REQUIRE 

THE NEW MODEL 670 

SUPER METER X2840 
A Combination VOLT -OHM -MILLIAMMETER 
plus CAPACITY REACTANCE, 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. 
OUTPUT VOLTS: O to 15/30/150/300/1500 /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. 
CAPACITY: .001 to .2 Mfd., .1 to 4 Mfd. (Quality test for electrolytics). 
REACTANCE: 700 to 27,000 Ohms ; 13,000 Ohms to 3 Megohms. 
INDUCTANCE: 1.75 to 70 Henries; 35 to 8,000 Henries. 
DECIBELS: -10 to +18, +10 to +38, +30 to +58. 
The Model 670 comes housed in a rugged, crackle- finished steel cabinet corn- - plete with test leads and operating instructions. Size 51/2' x 71/2" x 3 ". 

THE NEW MODEL 450 

TUBE TESTER $3950 
Speedy operation - assured by newly designed 
rotary selector switch which replaces the usual 
snap, toggle, or lever action switches. 

SPECIFICATIONS 

Tests all tubes up to 117 volts. Tests shorts 
and leakages up to 3 Megohms in all tubes. Tests 

both plates in rectifiers. New type line voltage adjuster. Tests individual 
sections such as diodes, triodes, pentodes, etc., in multi -purpose tubes. 
Noise Test -detects microphonic tubes or noise due to faulty elements and loose internal connections. Uses a 0/2" square rugged meter. Works on 90 to 
125 volts 60 cycles A.C. 

EXTRA SERVICE -May be used as an extremely sensitive condenser Leakage 
Checker. A relaxation type oscillator incorporated in this model will detect 
leakages even when the frequency is one per minute. 

POLICY 
not solicit orders for any unit that does not meet our requirements 
for accuracy and honest value. Any item purchased rom us is sold 
with the understanding that it may be returned for full refund 
after a 10 day trial. 
ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. 
DEPT. RN -7, 98 PARK PLACE, NEW YORK 7, N. Y. 

July, 1947 
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YES! For the first time in radio 
history, here is a completely flex- 
ible Mutual Conductance type tube 
tester -at an emission -type price! 

HAS CALIBRATED MICRO - 
MHO SCALE 

Checks Tubes for Gas Content 

The E.M.C. 
Model 200 

MUTUAL CONDUCTANCE 
TUBE TESTER 

See this distinguished addition to the E.M.C. line of 

quality test instruments at your regular jobber. See 
for yourself the ease and accuracy in testing all 
types of tubes that the Model 200 provides. Select 
a counter or portable model for YOUR shop, and let 

this instrument go to work for you -increasing your 
tube profits! 

Model 200 BC -41/2" me- 
ter in sloping 
counter case '5285 

Model 200 BP - (ILLUS- 
TRATED) 41/2" meter in 
hand rubbed carry- 

,5685 ing case 

WRITE FOR FULL DETAILS TODAY! 

Electronic Measurements Corp. 
114 Liberty St. Neu) York 6, N.Y. 

HOME SOLDERING IRON 

with PROFESSIONAL DESIGN 

Now G.E., makers of industrial sol- 

dering irons for over 25 years, offers 

home craftsmen a moderately priced 

iron with a professional design. Has 

same type heater used in industrial 

models. Quick heating. Built for long 

service. A brazed tip gives the heat 

o smooth path to travel. 

The G -E Handy iron can do a vari- 

ety of soldering jobs -from repairing 

a loose wire to model building. Most 

dealers now have Handy irons. Ask 

to see one today. Or write to Dept. 

667C -2, Apparatus Department, General 

Electric Company, Schenectady 5, N. Y. 

Free: "How to Solder" manual with every iron 

GENERAL Ej ELECTRIC 

WANTED! 

Articles by 
Radio Amateurs 

2000 to 2500 words 

Covering any material of genu- 

ine interest fo radio amateurs, 

such as: 

Transmitters 
Receivers 

Antennas 
Test Equipment 

Articles should be typewritten )double 

spaced) and accompanied by suitable 

diagrams, photos, and parts lists. Lib- 

eral payment will be made upon ac- 

ceptance. 

Address all communications to 
Box 419 

RADIO NEWS 
185 North Wabash Avenue 

Chicago 1, Illinois 

C-8F3-6 

C-8D-10778 
C-8D-10942 
B-212-11062 

or 
B-212-11404 
A-13D-10215 
108140G 

108145C 

10595B 

C44-47 µµtd., 50,0 r. mica 
cond. 

C,2-.002 Aid., 600 y. cond. 
C44-.2 aid., 400 y. cond. 
Ti, 7'2-Loop antenna assembly 

witCl, Cy T2 

Ts --Osc. coil 
Ts -Input i.f. coil with 56.104 

µµfd. trimmers 
Ts-- Output i.f. coil with 56 -104 

µµfd. trimmers 
T.-Output trans. 

R.F. Power Supply 
(Continued from page 54) 

The circuit shown is for operation 
of a cathode -ray tube hence the 
bleeder connection to potentiometers 
for the focus and intensity controls. 
This power unit has another impor- 
tant industrial application that has 
not been mentioned, namely, a means 
for testing high voltage condensers. 
The high voltage condenser can be 
tested by connecting it in series with 
a suitable resistor (so as not to load 
the circuit) across the high voltage. 
This method is safe and the operator 
cannot be hurt due to carelessness. 

The diagram also shows recom- 
mended coil design for such a power 
supply. It shows the number of turns 
and their orientation on the form, as 
well as the method of winding and the 
type of wire used. 

The maintenance of these units is 
rather straightforward if the service- 
man realizes that the Q of the coils 
must be preserved to obtain the 
proper operating voltages in the cir- 
cuits in which this unit is to be used. 

The measurement of the voltage 
output is a trifle difficult as most volt- 
meters load the" circuit so much that 
the voltage is substantially less than 
when the unit is in operation. The 
voltmeter required must have a very 
high impedance but if one is not avail- 
able the power supply can be used as 
power on a cathode -ray tube and the 
resultant deflection sensitivity meas- 
ured by applying a known voltage to 
the deflecting plates. 

FM SERVICE SCHOOL 
ON COAST 

AUNIQUE 
radio servicing school has 

opened its doors in San Francisco 
for the training of journeyman radio 
technicians in the techniques of servic- 
ing FM receivers. 

Sponsored jointly by the Radio Divi- 
sion No. 1245 of AF of L's International 
Brotherhood of Electrical Workers, the 
San Francisco Board of Education and 
manufacturers of FM receivers, the 
course has 70 enrollees in its first class. 

Instruction is being given by Kenneth 
Nielsen, chief engineer of the Board of 
Education's non -commercial FM out- 
let, Station KALW. Students are taught 
the method of receiving FM signals, 
and the new techniques in receiver 
servicing as applied to currently avail- 
able 'receivers. The General Electric 
Company has already supplied FM in- 
struction booklets and service notes. 
Other companies are expected to follow 
suit. 
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THE FAMOUS 
ARMY RADIO 

Here is a complete, portable phone station which 
comes to you ready to operate with a flip of the 
switch. There's nothing else to buy. It contains its 
own power supply, antenna and receiver - micro- 
phone handset. 
Walkie Talkies are not only popular sets for Ama- 
teur field trips but may also be used for depend- 
able radio communication for police, fire depart- 
ment or Government work, etc. 

Covers 28 to 52 Mc range with two plug -in coils. 
Covers 10 and 6 meter Amateur phone bands. 
Can be modified easily to cover 2 meter band. 
Crystal Calibrator for accurate frequency check. 
Range up to 15 miles. Battery supplies 80 hours 
of continuous service. 
Telescopic antenna requires little space when not 
in use. 
Relay operated send -receive switch. 
Ruggedly constructed for rough handling. 

Model BC 222-Complete with battery. Renewed and 
tested by the Government - only $45.00 each. 

Extra Batteries for BC222 and BC322 Walkie Talkies Model BC 322 - Same as BC 222 but covers 52 to 65 
These batteries are especially built in metal cases. Just plug in and you're Mc range. Has carrying case and battery adaptor. ready for another 80 hours of continuous service. (Batteries last much longer in New only $75.00 each. normal use.) Price 54.75 each. 
Battery Adaptor. Permits Walkie Talkie operation with standard commercial 
A and B batteries. Price $2.50 each. 

1 

Wells Sales, Inc., Dept. R -7, 320 N. LaSalle St., Chicago 10, III. 

Please ship BC 222 Walkie Talkies (r-{ $45.00 each 

BC 322 Walkie Talkies $75.00 each. 

Extra Batteries u- $4.75 each. 

Battery Adaptors ( $2.50 each. 

For which my check (or M.O.) for $ is enclosed. i 

NAMF 

ADDRESS 

CITY ZON 

Special Microphone Cable 
Highly flexible, single conductor, No. 18 silver plated tinsel wire, cop- 
per braid shielded, rubber covered. Outside diameter .235. Price only 
$50.00 per thousand feet. Minimum quantity 500 feet 

When in Chicago Visit Our Tremendous New 
Display of Thousands of Radio -Electric Items 

Your Distributor Can Supply You With Any 
Wells Material At Advertised Prices 

WELLS 
SALES, INC. 

STATE I 

DEPT. R -7, 320 N. LA SALLE ST., CHICAGO 10, ILL. 
.low 1917 89 
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Don't forget 
to refer to the 

RADIONIC 
Catalog! 

NEW! SENSATIONAL! 
ø4deIIs C4eiIü#iq 
IN RADIO WHEREVER INTRODUCED! 

WOOD CONSTRUCTED CABINET 

A NEW NOTE IN LOW PRICES -SELLS ON SIGHT! 
It's here! The Lee 400. Designed and packaged for fast over- the -counter 

selling. Only 5" High. 
Its wood cabinet construction and its colorful suede -like finish makes it 
the biggest little package of radio power to hit the market at such a 

low price. 
NOT DISTRESSED MERCHANDISE! 

Tops in engineering! And it can't be beat for price, quality and attrac- 
tiveness. 

the 

400 

A VARIETY OF COLORS! 
Gold Red Emerald Pastel Pink 

Blue Silver -Grey Brown 

BE THE FIRST IN YOUR TERRITORY 

Wire or write for wholesale prices 

LEE RADIO COMPANY 
1331 Halsey St. Brooklyn, N. Y. 

I. 

THORDARSON 

6.3 Volt Filament 

TRANSFORMERS 

115 V., 50/60 Cy. 
Primary, 6.3 Volts at 
10 Amps. Sec. 

Leads brought out on an engraved bakelite panel - 
Wt. 5 lbs. Size 3 x 3 x 3 inches. With mounting 
brackets. Suitable for filament supply, battery 
charges. "A' supplies, pinball machines. bell -ring- 
ers. toys, etc. 

3 to a carton - no less than 3 sold. 
PRICE $1.95 
Lots of 12, each $1.75 

AUDIO SALES COMPANY 
11 WARREN STREET, NEW YORK 7, Is. Y. 

90 

RADIO 
Technician and Radio Service Courses 

FM and TELEVISION 
American Radio Institute 

101 West 63rd St.. New York 23. N. Y. 
Approved Under GI Bill of Rights 

Licensed by New York State 

Deluxe Super 
(Continued from page 49) 

ax tank circuit to the particular an- 
tenna used, which goes without say- 
ing, must be a proper one for this 
band. 

This should about complete the job 
and at this point it will be necessary 
to transform yourself into a roving 
missionary and persuade some of the 
other local hams to become sufficiently 
interested to desert the 10 meter DX 
and work with you. You will find the 
land line telephone a practical neces- 
sity on anything like these frequen- 
cies for the preliminary get together, 
but once signals have traversed the 
distance of your town, it will only be 
necessary to use the thing whenever 
you want to work each other, more or 
less. After all, you are now the proud 
owner of a 425 mc. superhet receiver, 
which is not obtainable anywhere com- 
mercially at any price and was prac- 
tically unheard of in 1941 in the ham 
circles. All this for less than 25 bucks, 
too. Lots of luck and if you live near 
Dallas, Texas, we can use a few more 
QSO's on 425 before the QRM situa- 
tion becomes intolerable. Give us a 
shout. 30 

INCREASING METER 
RANGE 

IN order to increase the current 
capacity of a 0 -100 ma. meter used 

in the final plate circuit of a trans- 
mitter, mount a two -screw terminal 
strip directly onto the binding posts of 
the meter and add a shunt consisting 
merely of a small piece of resistance 
wire removed from an old bleeder 
resistor. Getting exactly the correct 
amount of resistance is only a matter 
of a few minutes. Adjust the load on 
the tube so that the meter reads 
exactly 100 ma. Then try different 
lengths of resistance wire until the 
scale reads exactly 50 ma., and tighten 
the terminal screws firmly. 

During periods of off -resonance oper- 
ation the needle now merely swings 
safely up around the 75 ma. mark 
(meaning that 150 ma. is flowing), 
instead of wrapping itself around the 
stop pin, as it did before.... D. J. B. 
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.. A Mighty Good Thing to Have 
Around Your Shop or Store 

See your Sprague jobber! Buy 6 Sprague 
IF -37 Interference Filters mounted and 
displayed on this attractive card. Use it 
on your counter, on the wall or in the 
window. Let customers know that you 
can now give prompt, effective service 
in reducing radio interference from 
fluorescent lights -even the kind that 
is conducted down power lines to re- 

SWAP BUY SELL 
WANTED - S -20 -R or similar receiver; 
also hi- voltage transformer. Bob (Irminger. 
W5LRZ. 111 Highland Ave.. Seminole. 
Oklahoma. 

FOR SALE -3 -band receiver R- 100 /URR. 
.54/1.5 mc., 3.6/8.5 mc.; 8.5/19 mc. a -c, 
d -c or battery, excellent condition. $75: 
14" 110 V. a -c speaker, $7.50; 8 to 15 
watt 2A3 phono amp., 12" dyn. spkr., 
dual tone controls, very good. $37.50; 
new Dumont batt. radios. $34.95. Mc's 
Radio, 207 N. Cedar. Abilene. Kan. 

WANTED -BC -624 receiver from SCR - 
522. For sale SX -25. $80; LF -90, $20. 
Both used less than 100 hours. Paul 
West, Box 722. Martinsburg, W. Va. 

FOR SALE- NC -2 -40D receiver. complete 
with matching speaker, brand new. used 
less than 50 hours. Paid $241.44. QST's 
1940 to date. Jno. D. Durham, S. Collins 
St.. Richmond. KY. 

FOR SALE -National NC -46 receiver and 
spkr., excellent condition. $90. M. W. 
Donnell, _Box at Grand and Hemlock, 
Enid, Okla. 

FOR SALE -6 V. d -c to 350 V. d -c 500 
ma. rotary converter, like new. $20; many 
parta and tubes such as 1A7; 501,6; 3525: 
etc. Write for particulars. Don Becker - 
leg, Wolf Point. Mont. 

FOR SALE -Collins ART -13 x'mitter con- 
verted for 110 V. a -c. $280; SX -25 per- 
fect condition, less spkr., $90; Hickok 
110B VTVM up to 10,000 d -c, new. $50: 
Waterman pocketscope. little used. $45. 
Write for complete information. W. Z. 
Ferguson. P:O. Box 102. Kosciusko. Wis. 

WANTED -Used Hallicrafters or National 
communications receiver: also code prac- 
tice machine. Must be in working order. 
Ellis A. Kruse, 1526 Meridian Ave.. Mi- 
ami Beach 39, Fla. 

FOR SALE -Peerless transformers; P- 
5151 -T; 1560 -1230 -0 -1230 -1560 at 420 
ma., $19.95 Kenyon T -389 2.5 V. c.t. at 
10 amps., 9000 V. insulation, $3.50; Ken- 
yon 7.5 Y., 12 amps.. $3.50. W8TH. 545 
Aberdeen Ave., Dayton 9. Ohio. 

SELL OR SWAP -R- 100 /17ßR a -c. d -c. 
batt. 110 -220 V. military morale receiver. 
8.5/19 mc., 3.6/8.5 mc., and broadcast 
band. $35 cash f.o.b. New 807 tubes. 
$1.05; new 6SF7 /GT uneased, 50e. Need 
Laboratory equip.. C. J. Wazlo, 1905 W. 
Monterey. Chicago 43. DL 

SELL OR SWAP- 60 -70% off. tubes all 
types boxed and guaranteed. Other radio 
parts tonally low. want television set, kit. 
short wave receiver. photographic equip- 
ment. camera. etc. H. Gurchewitz, 147 
Chester St., Brooklyn 12. N. Y. 

SELL OR SWAP -Speco sig. tracer, am- 
plifier, new condition. $40 or what have 
you? International Telegraph variable con- 
denser, 85 plates, max. capacity 5. mfd. 
Want x'tal for Bendix communications re- 
ceiver 3103. C. E. Bower. 6005 Interbay 
Blvd., Tampa 8, Fla. 

WANTED - Thordarson transformers: 
T19F83; 19F85; 33A91; 75D10; 115177: 
751150; 19F96; 19F59: 19F90: 19P62; 
19C42; 19C30; 19C43. Cash or swap. .1. 
E. Howell, 501 W. Harden St., Graham, 
N. C. 

WANTED -2000 V. plate transformer at 
300 ma. ; good 10 -mtr. converter. Sell 
dynamotor, 28 V. d -c -1000 V. d -c at 
350 ma.; 1% hp. Briggs & Stratton en- 
gine or swap for x'mitter exponents. What 
have you? Answer all letters. Tom Nevi - 
son. Woods Hole, Mass. 

FOR SALE -8" Jensen L -18 spkr.. A -1 
condition. $50; new American Beauty 200 
watt soldering iron, $7.50: new Klein 
longnose pliers. $2.35 ea. f.o.b. M. A. 
Porter. 1709 N. Larrabee St., Chicago 14. 
Ill. 

FOR SALE -RCA Junior veldcity mike. 
$12. S. H. Heil, Box 22, Hagerstown. 3Id. 

FOR SALE- HQ -129X with speaker. orig- 
inal carton, purchased few months ago, 
perfect shape, $145. Norman Schlemrn. 
Jr.. Strasburg. Pa. 

FOR SALE- Hammarlund HQ -129X re- 
ceiver complete with 10" Jensen PM 
speaker and tubes. Almost new. M. X. 
Feld, Roosevelt. N. J. 

WANTED -One PL -59 plug and cord to 
fit BC -375E transmitter. Advise price. All letters answered. C. L. Haney. 400 
Florence Ave., Dunsmuir. Calif. 

FOR SALE -Army super -pro in perfect 
condition. Rack mounting with power sup- 

$ply 
less speaker. Recently factory aligned. 

195; BC -348 schematic, $1; Vibroplex 
"original," never used, $12; BC -348. a -c 
converted, $60. W2OXE, 71 Crosshill St., 
Staten Island, N. Y. 

FOR SALE - National FB -7A receiver with 
built -in stage of RF pre -selection, 20 -40- 
80 mtr. coils. plus 2 new blank National 
coil forms. In perfect operating condi- tion-a bargain. W4KWO, Gunter Field. 
Montgomery, Ala. 

TRADE -Complete NRI radio course with 
VTOM meter for radio parts. tubes, etc. 
Earl R. Fry, 1311 E. 11th St., Winfield, 
Kan. 

WANTED -Wire recorder, with or with- 
out amplifier. Kit or assembled. All re- 
plies answered. W. W. Longdon, 122 
King St., Charleston 5, S. C. 

WANTED -Instructograph code outfit with 
or without oscillator. C. Gutman, 4415 
Esplanade Ave., Montreal. Canada. 

motely located fixtures. Sell IF -37's tel 
customers who want to make their own, 
interference suppression installations. 
And be sure to install filters on Jluo 
rescent lights in your own store to as. 
sure better, quieter radio and television 
demonstrations. Use one IF -37. Filter 
with each fluorescent auxiliary -and 
watch radio noises disappear! 

FOR SALE -10 -tube FM -AM -SW Lafa- 
yette Concerto. Hi- impedance amplifier 
input jacks. 2 chassis. 2 spkrs.. all tubes. 
in perfect condition, $98 or swap for good 
communications set. N. Forcier. 293 Jef- 
ferson, Salem, Mass. 

FOR SALE -Sonar narrow band FM ex- 
citer, new condition. $25. Or trade for 
folding camera. Ray Froehlich, W8YAD. 
R. No. 1, Whitehall, Mich. 

FOR SALE -Electron tube 1A50/GT and 
socket. Never been used, $1.50; variable 
condenser, 2 gang. model 200: 420 -420 
multi -band, $3. All for $4. Charles My- 
ers, 1627 E. Hawthorne St.. Tucson, Ariz. 

FOR SALE -Hi -fl audio transformers: 
output transformers. power transformers: 
chokes; low impedance input trans. Oth- 
ers. send for list. J. J. Ratkowski, 105 
insert Ave., Brooklyn 22, N. Y. 

SELL OR SWAP- PE -73EM 24 -28 V. to 
1000 V., 350 ma. dynamotor; .00024 mica. 
8000 V. condenser, both part of BC -375E 
transmitter, used but guaranteed. Want 
950 ma. hi -V. insulated chokes: .001 mfd. 
mica 8- 10,000 V.; 866 M. transformers 
10.000 V. insul. State offer. condition of 
item for trade. H. Sibilla. 1441 Goffe St.. 
St. Clair, Mich. 

WANTED- SX -28; Hallicrafters BC -610 
x'mitter. All letters answered. Will pay 
shipping costs to my home in Penna. 
Stephen Antosy Dyasw, c/o American 
Forces Network. APO 179. c/o Postmaster. 
New York, N. Y. 

SELL OR SWAP -Brand new govt. sur- 
plus sender -receiver 19 -SG -3673. complete 
plus spare set of tubes. Will swap for 
Hallicrafters S -38 or what have you? 
T. O. Britt, Box 206. Bladenboro, N. C. 

WANTED -Tubes for t,ld Atwater -Lent 
receiver; U -280, CX -380 rectifiers; UX- 
226; CX -326; UX -171A and CX -171A. 
Gene Cain. Box 34, Elizabethtown, N. C. 

WANTED -To buy: used Echophone re- 
ceiver, or similar model. Jack Miller. 
1017 Cedar. South Bend 17. Ind. 

WANTED -PE -103. Have new Radio 
Handlook; Rider's Servicing Receivers by 
Resistance Measurements; Ghitardi's Ra- 
dio Physics Course: G.E. Radio Operators 
Manual. Marc Molyneux, Jr.. Rt. 1. Sar- 
gland, Ala. 

FOR SALE -BC- 342 -C. used. Good re- 
ception on all bands. no backlash in tun- 
ing gears. 115 V. /60 cy. Used about 6 
months. Ready to operate. $40 complete. 
M /Sgt. V. D. Taber, SMAAF, Sgdn. 
B -3. San Marcos, Tex. 

FOR SALE -Western Electric 18A mobile 
x'mitter; W.E. I8B mobile receivers, 
with a -c power supply. $100. Davis Radio 
Service, 780 Gordon St.. Piqua, Ohio. 

FOR SALE -Mark II model B -19 com- 
bination x'mitter- receiver. never used. 
$50. S /Sgt. J. S. Dugger, Lock Box 153. 
Rantoul, Ill. 
SELL OR SWAP -Radio Course includ- 
ing Itadionics, x'mitters, television, sound 
pictures and electronics. National Schools 
course. Cash or trade. J. B. Quinlan.. 
1024 S. Goodman St., Rochester 7, N. Y. 

FOR SALE -RME receiver. Gal -o -matie 
two -speed tuning, VR -150 voltage -regu- 
lator tube. A -1 condition. $169. Robert 
Greenen, 518 Liberty St.. Aurora. 111. 

FOR SALE -2 sections 26' long. new 
Amphenol RG -U8 co -axial feeder cable, 
52 ohms, 3c a foot; also 35' new Am- 
phenol 300 ohm antenna cable. 2c a foot. 
Postpaid. H. Fischer. 626 Carlton Ave.. 
Brooklyn 17. N. Y. 

FOR SALE - Overstock of radio tubes. 
60%a off list price in lots of 50, will make 
better price on entire lot. Electric Farm 
Supply. Britt, Iowa. 

SWAP -Brand new tubes in cartons; tube 
tester; battery portable chassis; G.E. serv- 
ice manual and other parts for a com- 
munications receiver. G. H. Hague, 6 

Carver St., Fall River. Mass. 

FOR SALE- Hallmcratters SX -28A com- 
plete with PM -15 spkr. Only 1 -year old. 
recently overhauled at Hallicrafter service 
station for improved 10-mtr., and noise 
limiter reception and realigned. G. O. 
Preston. 606 Birch. San Mateo. Calif. 

FOR SALE -153 QST's. 1936 through 
1946 complete; tube tester. Webber: 
Knapp A power eliminator; BCL con- 
densers. B. Schroeder. 922 Fair Oaks 
Ave., Madison 4, Wis. 

WANTED - Dynamotor for BC -223A trans- 
mitter (SCR -245) : also tech. manual for 
sanie and tuning unit covering 2 -3 mea. 
band; tech. manual for TBY transceiver. 
Keweenaw Radio Shop, 316 6th St., Cal- 
umet. Mich. 

YOUR OWN AD RUN HERE FREE 
The Sprague Trading Post is a free advertising service 
to our radio friends. Providing only that it fits in 
with the spirit of this service, we'll gladly run your 
own ad in the first available issue of one of the six 
radio magazines in which this feature appears. Write 
CAREFULLY or print. Hold it to 40 words or less, 
and confine it to radio subjects. Make sure your 

meaning is clear. No commercial advertising or 
advertising offering merchandise to the highest bidder 
is acceptable. Obviously, Sprague assumes no re- 
sponsibility in connection with merchandise bought 
or sold through these columns or the resulting 
transactions. 

Send your ad to 

Dept. RN -77, SPRAGUE PRODUCTS COMPANY, North Adams. 
(Jobbing distributing organization ¡or products of the Sprague Electric Co.) 

Mass. 

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name! 
'Trademark Reg. U. 8. Pat. Off. 
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26,000* 

SERVICEMEN 
READ 

Dlvollo lemur To 1xI 25 CENTS 

RADIO SERVICEMAN 

..11,7 

1.,j,10 

.,.14 
,Ce .1... 

O SOLANO ANO eOyCa PUeLICA,ION 

EVERY MONTH 
*Paid circulation. March 1947 issue 

RADIO MAINTENANCE today fills a breach that 
has existed in the radio field for a long time. Al- 
ready 26,000 servicemen read RADIO MAINTE- 
NANCE every month because it is devoted entirely to 
the radio serviceman. 
The RADIO MAINTENANCE staff specializes in the 
preparation of articles on every phase of Radio Main- 
tenance in aeries form which may be flied and used 
for reference. The leading articles cover everything 
for the radio serviceman on Television, FM and AM; 
Test Equipment; Electronic Appliances; Tools; An- 
tennas; Alignment; Troubleshooting; Repair; Con- 
struction; Pick -Ups and Sound Amplification and 
Reproduction Equipment. Also. in RADIO MAIN- 
TENANCE each month there are departments on 
hints and kinks, the latest news of the trade, review 
of trade literature, radiomen's opinions, new prod- 
ucts and news from the organizations. All articles 
are presented in a step -by -step precision sty! e. 
clearly illustrated. with schematics. accurate photo- 
graphs, specially prepared drawings. white on black 
charts. color diagrams, isometric projections and ex- 
ploded views. 
Tear off coupon below and mail today. 
Your first issue will be mailed 
immediately on receipt of this 
coupon. One issue FREE if 
payment is enclosed. 

L = = = s,s,s, - -w 
RADIO MAINTENANCE 

MAGAZINE 
460 Bloomfield Avenue, 

Montclair 3, N. J. 
Please send me RADIO MAINTENANCE every 
month for 

I year at $2.50 Payment enclosed 
2 years at $4.00 Bill me later 

150 Watt Transmitter 
(Continued from page 39) 

It may be interesting to pass along 
an experiment carried out with a 
Bliley AX -2 crystal. The crystal was 
being used to double to 14,175 kc. 
(which used to be a good frequency). 
After the 'phone QRM became R9, 
however, it became desirable to QSY. 
The crystal was removed from its 
holder and coated on both sides with 
India ink. 

The excess was blotted . off with a 
single thickness of Scot -towel. After 
the ink was allowed to dry for a few 
minutes, the blank was polished by 
rubbing across the Scot -towel and re- 
assembled. It was found possible to 
drop the crystal frequency out of the 

low end of the band! The blank was 
polished until only a discoloration re- 
mained, and the operating frequency 
was still 50 kc. lower! It seemed 
strange that the Scot -towel (no com- 
mercial intended) was apparently the 
only kind of paper which would give a 
satisfactory polish to the crystal. 
Other types tended_to smear or streak 
the ink, even when dry. 

As an outgrowth of the transmitter 
described, a larger rig, employing 
band -switching turrets and using two 
829B's in push -pull parallel, modu- 
lated by two 829B's in push -pull paral- 
lel, is planned. The surplus tubes are 
on hand and "aching" to get into ac -. 
tion. The cash outlay for the trans- 
mitter described was less than $35.00. 
For 150 good watts, that's hard to 
beat! 

FURTHER REDUCTION OF UNITS IN 
DECADE BOXES POSSIBLE 

By R. C. WOODHEAD 

FURTHER 
simplification of the dec- 

ade boxes shown on page 100 of the 
January, 1947 issue of RADIO NEWS 
can be achieved if the constructor is 
willing to eliminate the tenth step on 
the decade, thus leaving steps 1 through 
9 available. 

Fig. 2A shows the wiring of a re- 
sistance decade which uses a two -deck 
switch and only four resistors. With the 
values indicated, the decade will pro- 
vide integral values of resistance from 
1 through 9 ohms. If each resistor value 
is multiplied by 10, the decade will be 
capable of measuring values from 10 
through 90 ohms in steps of 10 ohms. 
Higher resistance decades may be se- 
cured by multiplying the resistor values 
by 100,1000, etc. 

The capacitance decade for using 
four capacitors with a two -deck switch 
is shown in Fig. 2B. Here again, higher 
capacitance decades may be designed 
by multiplying all four capacitance 
values by a suitable multiple of 10. 

In both of these circuits, the switch 
arms are connected together. This 
permits a still further simplification if 
the constructor is willing to build his 
own switch equipped with a double - 
ended arm. Fig. 1 shows a resistance 

Fig. 1. Alternate arrangement for resistance 
decade. A single, two -arm switch is used. 

decade which- uses such an arrange- 
ment. 

For the low -range resistance decades, 
it is important that the resistance of 
the switch contacts be as low as pos- 
sible and that fairly heavy wire be used. 
Distributed capacity must be kept low 
for a low -range capacitance decade. 

By adopting these few suggestions, 
the physical size and complexity of the 
decade boxes may be reduced to a 
minimum. 

Fig. 2. Wiring diagram of resistance and capacitance decade. 

41- 

Name 

Address 

City -State 

' Occupation 

Title 

Employed by 

Independent Serviceman -Dealer Serviceman -Serv- 
ice Manager -Dealer- Distributor- Jobber. 
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YOUR TRADE -IN'S WORTH MORE 

AT THE WALTER ASHE STORE 

NEWEST RECEIVERS! 
National HRO (less pow- 

er supply and speaker) $274.35 
National NC -240 -D (less 

speaker) 225.00 
National NC -46 (less 

speaker) 97.50 
National NC -173 179.50 
NC -173 Speaker 10.00 
RME -45 (with speaker) 198.70 
RME -84 98.70 
Hammarlund HQ -129X 

(with speaker) 173.25 
Hammarlund SPC- 400X 342.00 
Hallicrafters SX -42 275.00 
Hallicrafters S -40 89.50 
Hallicrafters S -38 47.50 
Prices subject to possible change. 

TEST EQUIPMENT 
FOR FAST TRADE! 

Hickok Waterman 
Jackson Du Mont 
Precision Feiler 
Simoson Meissner 
Mc ::urdo Silver Triplett 
Radio City Products Reiner 
Robson - Burgess RCA 
Chicago Industrial Bliley 
Special Products Co. Nankin 
Industrial Instrument Monitor 
Cornell Dubilier Piezo 
Coastwise Electronic Weston 

Sprague 

RCA I KW Modulation Transformer. pre will match class B tubes up to 10.000 ohms 
plate to plate. Sec. No. 1 450 Ma. for beans 
tube plates. Sec. No. 2 80 Ma. 
for screen grids $14.95 

SUPER BARGAIN 
SURPLUS CHOKE 

4.5 Hy. 50 MA filter choke. 70 
ohms DC res. 3 "x31/ "x4" Metal case 
with standoffs. Moisture $1.29 proof. Very conservatively 
rated for Military um... 

MILLEN "R -9'er" 
Antenna Matching Preamplifier. 

As described in "G.E. Ilam News." Re- 
sults in approximately 30 db gain when 
used ahead of any receiver. Complete 
with coil for 10 -11 metela, power cable, 
input and output connect- 
ors, but less 6AK5 tube.... $24.75 
Coils for 6 or 20 meters, each $3.15 
6AK5 tube for above 90c 

WQGTF 
WOULH 

WfbPGI 
WQIYD 

or Test Equipment 

NEW CALL LETTER PINS 
Make your Ham call known. Wear a call 

chrome 
any 

ers on blue, 
name. 

black or raeld 
background. Maximum of ten letters per 
line. 
I line 
pin $1.25 penne $1.75 

You'll be amazed at the extra- liberal allowances 

Walter Ashe gives you on your used Receiver or Test 

Equipment! Here's your big chance to exchange for 

brand new. big -name merchandise at a fraction of its 

real value. You'll save yourself money if you take ad- 

vantage of this opportunity now. 

Mail the handy coupon today! 

MEISSNER AM -FM TUNER 
(Post -War Model) 

FM band covers 88 -108 MC, AM band covers 527 to 1620 
KC. Frequency response 30 -15000 Cy. Input, 300 ohm 
twinlead, output 500 ohm or high impedance. Dual IF 
channels. Uses new miniature tubes. Corn- 

$152.86 u plete with tubes, dial and escutcheon plate, J 
Model 9 -1091. Less cabinet Net 
MEISSNER AM TUNER. Same as above but 
covers only AM band. Model 9 -1092. Leas cab- $97.34 inet 
MEISSNER AM TUNER KIT OF PARTS. Same $67.20 
as above but in kit form 
Cabinet and panel for any of the above units $11.17 

REVERSIBLE MOTOR 
50 inch -pound torque. 14 to 2 r.p.m. Conversion in- 
structions for rotary beam drive and use on 115 VAC.. 

$4.95 

ARMY SURPLUS 
HEADPHONES 

Type HS -23. 8000 o h in s im- 
pedance. Adjustable leather head- 
band. Rubber cushions. Brand 
new in original box 

$1.29 

SURPLUS FILTER CONDENSERS 
2 Mfd. X 5000 V. Dykanol. .Mounting bracket and 
husky standoffs. Regular price 029.63. $7.51 
NOW 
2 MM. X 4000 V. 011 filled. Metal case with stand- 
offs and brackets. Regular price $25.44. 
NOW $4.50 

ISCOPE 
TRANSFORMER 

2100 t A sec. vol t 00 YVrShiele metal c with $25 
stand -of insulators 

WCxjQDF 

WQWTM 
WOJWD 
W9NRF 

Don't put it off! 

,4IV' NI II MTV .1 / SPEC/At3PECIAl pECIAta 
l 

' PHONOGRAPH MOTORS 1 
'Constant s p e e d synchronous 60 J, r- ' 
cycle rim drive motor with 9 
turntable. Original cost to phono 
mfr. $5.50. Our spcl. 
General Industries Model "IY' two speed mo- / for with turntable, 33;6 -78 RPM $15.90 

SURPLUS DYNAMOTOR 
PE -103 -A brand new in overseas shipping crate. 
500 volts at 160 MA. 6 or 12 volt input. Ideal 
for mobile installation. 
Net $ 9.95 

RG -8 /U BRAND NEW 
SURPLUS 51 OHM COAX 

Under 100 ft. 
Over 100 ft. 
1000 ft. or over 

$ 06 per It 
5.05 per ft. 
$ 045 per ft. 

PLATE TRANSFORMERS 
IN STOCK 

THORDARSON 
T-19P81 1500 /1750 DC at 

300 MA $22.41 
T-19P83 1000 /1250 DC at 

500 MA $25.83 
UTC 45 E0/750 DC at 200$11.78 
S-46 800/825 DC at 300 
S-47 825/IÓDÓ/127 a 

300 MA . $18.82 
8-4e 

300 
/1540/1815 at 

O MA $25.97 
K[NYON 
T-852 1500/1750 

Ä MA 
DO at $37.90 

HAND MIKES. BRAND NEW! I I 

Shure 
y Efcie 

bun $1.49 
SURPLUS NAVY 

PUBLIC ADDRESS HORNS 
Weatherproof, ' " -Sion 
resistant, 15 watt a han- 
dling capacity, 15 oh 
input 

NEW SHIPMENT! I I 
Surplus throat mikes. 200 $0.35 
ohm button. Compare and 
save! 

MEISSNER KITS IN STOCK 
tube 2 band superhet 

It 
$24./ 0 ít, complete with 

tubes, few cabinet... 
3 tube AC -DC TRY kit less $6.03 tubes O 
Kit of tubes fur above $2.22 
Amplifier Chassis With Covers 
9 3 

Regular,u1$3.89 
St/axing 

2.77 Our special prie ..... $ 
(I indee ini9Hey) 9 3983 Standard ne$3 

51145 $2.64 
Our special price 

MAIL THE SPECIAL COUPON 

TODAY 

, 

July, 1947 

M I N I N N I M I M M I M - - - - 
I Mount. the coupon on a penny postcard and mail or enclose 

envelope) 

7 
iu 

Walter Ashe Radio Co.. 
1125 Pine St., 
St. Louis I, Missouri 

Send details of your liberal Trade -In offer. 

RN7 

I own a 

Send your big FIIEE Catalog. 
l'ut my name on your mailing list to receive monthly Bargain 
Bulletin. 

PLEASE PRLNT PLAINLY 

NAME 

ADDRESS 

CITY ZONE STATE 

MIMMIMMINIMI=M NB MI NUM a 
93 
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Skillfully designed for versatility in 
soldering, this rugged pencil iron 
tackles those big jobs with ease, yet 
has that light magic touch so neces- 
sary in delicate precision soldering. 

Nine Po4itd ta Recsuoteet 
...heats in 90 seconds 
...requires only 20 watts 
...weighs 3.6 ounces 
...length 7 inches 

pe4,eet b'aFaNee 

No. 536 Pyramid 
Tip, made from 
Tellurium 

No. 539 Chisel 
Tip, made from 
Tellurium 

No. 537 Pencil Tip, 
made from Elkaloy 
A, Tip dia. 

No. 538 ChiselTip, 
made from Elkaloy 
A, Tip I /g "' dia. 

t>; 

These 4 INTERCHANGEABLE 
tips give you a point for 
each particular job. 

SEE YOUR NEAREST RADIO, 

HARDWARE OR HOBBY DEALER 

LAKE 
AMPLIFYING SYSTEM 

E x c e 1 
lently - de- 
s i g n e d. compact 
amplifiera. ideal for 

tudents. 
Profession- al telners. 
homes, fac- 
t o i e s. edrools. 

tc. Per- fect for 
v o i c e musical rostra 
m e n t e. pickups 
and con tact mi- 
crophones: 
clear, rich 
tone; heavy 
plywood In 
I uxur loua 
l e a c h r- 
ette 

c 
ov 

e r e0 . l[ream 
ined port - 
e l e cabi- 

ts. 

As listed below: 
No. Watts Inputs List Your Cost Ale 18 4 $110.00 $04.50 
A15 15 8 97.50. 52.86 
112 12 2 87.50 45.00 
A 8 8 8 87.50 45.00 
A 8 8 1 75.00 44.10 
A 5 5 1 60.00... ... 26.95 

HAWAIIAN ELECTRIC GUITAR 
Beautiful black plastic, trimmed with chrome. 

28" sale, 41/2 octaves of playing $29 40 range. List $50.00. Your Cost.. 

SERVICEMEN -RETAILERS 
Write for our new, illustrated 1B --pagge catalog NR -116. 

It's free. Oat on mailing ion! 
Write for special CataÌog on Microphones, 

Amplifiers and Sound ° 
Catalog 

Lake Radio Sales Co. 
615 W. Randolph Street 

DEPT. A 

Chicago 6, III. 

94 

2255 TERMINAL ANN % A 

Complete 

TELEVISION 
COIL KIT 

With these Coils, Construction of 
Your Television Set is Simplified 

nstruction Manual for 20 Tube, 7 inch 
Picture Tube Set, included with each Kit. 

Build a Quality Set with our 6 Channel Tuner; S 
stages, 4.25 MC Video bandwidth, IF Coils and FM 
Sound -Discriminator. at Low Cost 

OUR $235° OFFER 

INCLUDES THE FOLLOWING 

1 Oscillator Tonic Coil, 1 Amenna Coil, 6 RF Tuning 
Coils, all mounted on Switch Assembly Plate; 5 
Video IF Coils, Shielded Permeability Tuned; 1 

Shielded Discriminator Coil; 3 Video Peaking Coils, 
and Instruction Manual containing Circuit Diagram 
for 20 Tube Seven Inch Picture Tube Set, together 
w'th deta +led Assembly Instructions, and Parts list. 

The design of these Coils makes it possible to 
obtain satisfactory operation within the ENTIRE 
service range of ANY Television Station. 

TERMS 

Shipped Parcel Post Prepaid on rece.p! of check or 
money order. Or P. P. collect on receipt of 25% 
deposit wills order, balance C.O.D. Write for Illus. 
Hated Brochure to Department. 

RAY - LECTRON CO. 
706 Tenth Avenue 

BELMAR, N. J. 

ruße 
BOORS 

e"AUTOMATIC RECORD- CHANG- 
ERS SERVICING INFORMATION" 
compiled by M. N. Beitman. Published 
by &: preme Publications, Chicago. 144 
pages. Price $1.50. 

A recently published book of inter- 
est to servicemen, this manual covers 
automatic record changers manufac- 
tured during the period 1945 -47. 

Included are exploded diagrams, top, 
bottom and side views, and line draw- 
ings covering the Admiral RC150 and 
RC160, Crosley Models K and SL, De- 
trola Models N -100 and N -200, Emer- 
son *819003, Fada Model 205, Gen- 
eral Electric Models Pl and P2, Mo- 
torola Models B -24 -RC and B- 25 -RC, 
RCA Models RP, 960015, 960260 -1 and 
960260 -2, Stewart Warner Models 
GI- 502584 and W- 504138, Wilcox -Gay 
Models 6B40B, 6B40M, 6B42M and 
6B42W and Zenith Models S -11468 and 
S- 11680. ° 

Complete servicing information on 
each of these record changers is in- 
cluded and data on possible service 
faults, by symptoms, is provided. 

e s 

Q"APPLIED PRACTICAL RADIO" 
by The Technical Staff of Coyne Elec- 
trical and' Radio School. Published by 
Coyne Electrical and Radio School, 
Chicago. Three Volumes. Price $9.75. 

Well - written, easy - to - understand 
home study courses in radio are often 
hard to find, but this series of three 
texts should find wide acceptance 
among those whose working schedules 
do not permit full or part -time attend- 
ance at school. 

These books have been carefully 
prepared to provide instruction for the 
layman and beginning serviceman who 
want to learn about radio either as 
a hobby or a profession. The textual 
material is clear and if the student 
takes up the course in orderly progres- 
sion he should understand most of the 
essentials regarding radio and televi- 
sion by the time he has completed his 
studies. 

The first volume deals with the 
basics such as electron flow, simple 
radio circuits, power and heat, con- 
ductors and insulators, switching and 
control, capacitors and capacitance, 
etc. The second volume is devoted to 
a discussion of frequencies, inductive 
reactance, resonance and tuning, coils 
and coil winding, tubes, rectifiers, os- 
cillators, amplifiers, modulators, cir- 
cuits, capacitance, transformers, etc. 
Finally, the third volume takes up 
such subjects as rectifiers, power sup- 
plies, wave radiation, antennas, ampli- 
fiers, superheterodyne receivers, auto 
radios, p.a. systems, high frequency, 
FM and FM receivers and television. 

All of the volumes are well illus- 
trated with photographs and diagrams 
and students should experience no dif- 
ficulty in handling the material in 
these books. 
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HAMS! SURPLUS SAYINGS 
U. S. GOVERNMENT DEVELOPED 
RADIO EQUIPMENT FAR BELOW 

SAVE C.O.D. CHARGES BY REMIT- 

TING IN FULL ... OR SEND 25% 
DEPOSIT ON ALL ORDERS . . . 

BALANCE SHIPPED C.O.D. 

SEND ALL ORDERS TO R & M RADIO 
CO. WE SAVE YOU TIME AND SHIP- 

PING COSTS BY SHIPPING FROM ONE 

OF OUR NEAREST WAREHOUSES . . . 

LOCATED IN THE EAST. MID -WEST 

AND WEST COAST. COMPLETE IN- 

STRUCTION PAMPHLET ACCOMPANIES 
EACH PIECE OF EQUIPMENT SHOW- 
ING HOW TO CONVERT AND ADAPT. 

AND PERFECTED 
ORIGINAL COST 

ARMY AIR FORCE SCR -522 
TRANSMITTER -RECEIVER 

RADIO AMATEURS! 

If you are interested In the 
citizen's band or the 400 

megacycle spectrum, write 
today for details. We have 
a surprise for you! 

Priced . . . $39.50 
Any "ham" or radioman is proud 
to own this SCR -522 with a cov- 
erage of 100 -156 MC. 50,000 sets 
used by AAF in aircraft corn- 
munication, airport control and 
field operations. 
When used as mobile unit or ground 
station, the dynamotor (supplied with 
set), has complete instructions for con- 
version to auto engine driven self - 
excited generator. Also uses 115 volt 
AC, 60 cycle motor drive. Can be 
converted to FM receiving and trans- 
mitting. Ideal 2 meter rig. 

!x 

COMPANION OR STANDBY 
SET FOR BC -348 RCVR AND 

BC -375 -E XMTR 
Here are a couple of things you can do 
with equipment included in the SCR - 
274-N Command Set. The transmitter 
VFO driver stage gives the BC -375 -E 
higher audio output -as high as 150 
watts. Make swell standby receivers 
with the BC -348 on round table "rag 
chews ". Includes all this equipment: 
3 Receivers- 190 -550 kc, 3 -6 and 6 -9.1 
soc; two transmitters, 4 -5.3 mc, 5 -5.2 
mc; four dynamotors -28 volts DC in- 
put; 1 modulator with carbon mike 
input; two tuning control boxes ; one 
antenna coupling box with r -f am- 
meter ; antenna relay and 5000 volt 50 
mmfd. WE vacuum condenser (antenna 
relay can be used with most rigs) ; and 
a complete set of tubes for each unit - 
29 tubes in all. Complete diagrams and 
instructions on other conversions and 
uses furnished with set. 

Priced . . . $39.00 

July, 1917 

ARMY AIR FORCE 

BC -375 -E TRANSMITTER 
It's been written about and talked 
about -just the thing for beginner 
or old- timer. Has five tubes, 5 tun- 
ing units, covering 200 kc to 12 mc 
(less BC band). Equipped with 
antenna tuning unit -BC -306A- 
variometer and tap switch. Dyna- 
motor (PE -73 -C) complete with re- 
lay, fuses and filter. Diagram and 
instructions for its many uses sup- 
plied with each set. Weight approx. 
275 lbs. 

Priced . . . $29.50 

BC -348 RECEIVER 
Praised in the Army as the best for 
amateur use. This BC -348 Receiver 
has nine tubes covering six bands 
from 200 to 500 KC, 1% to 18 MC 
in four bands. Has automatic noise 
compensator, beat frequency oscil- 
lator and accurate station calibra- 
tion. Comes complete with built -in 
dynamotor, full sets of tubes 
and details for conversion to 110 
Volta, AC. 

Priced . .. $49.50 
FT -154 Mount and Plug PL -Q103 
(used with BC -348) $2.25 each 

$2.25 each FT -154 Mount and Plug PL -Q103 (used with BC -348) 

BC -221 FREQUENCY METER 
Here's something to add to your equipment. A 
heterodyne frequency meter complete with tubes 
and guaranteed accuracy of 0.01% or 500 cycles 
whichever is greater. Dial readable one part in 
50,000 MC. Better than two dial division per kc. 
Fundamental rangea are 125 -250 and 200 -400 kc. 
Uses 110 volts AC, batteries, or vibrapack. Makes 
a fine signal generator -or converts to VFO. 

Used $39.50 
Brand New $59.50 
With Modulation . $74.50 

R & M RADIO COMPANY 
1426 N. QUINCY STREET ARLINGTON, VIRGINIA 
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BONAFIDE 
FOR REAL VALUES 

FEDERAL 
Selenium Rectifier 

SHURE 
CRYSTAL 

$695 

$Reg. 

MIKE 

t 
e 

Reg. 

REPLACES ALL 
RECTIFIER TUBES 

No Hum -Long Life 

1 to 5 98c With Stand, Base 

6 fo 49 89c and 7 ft. Cable 

HAZELTON Pocket Multimeter 2" 
Movement, 1,000 ohms PV. 
A.C. volts 0 -15, 150, 1500: 11395 
D.C. volts 0 -15, 150, 800, 
1500: ohms 0 -8000. 800.- 
000: mils 0 -1.5, 15. 150. 

U.S. GOV'T SURPLUS 2" DYNAMIC 
MIKE AND SPEAKER $1.49 

ELECTRONIC MEASUREMENTS 
VOLOMETERS 

{ Model 1018 
OPEN FACE $2095 
4" METER.. net 

SHOWN FACE AS SHOWN 
101A 1 750 

3" METER.. 1I net 
ç PORTABLE 

10I AP 3" Meter $21.50 net 
101 BP 4" Meter 24.95 net 

Here is an unusually attractive. exceptionally low 
priced volt - ohm - milliammeter. combining features 
which are not available in competitive models selling 
for more than double. 

SPECIFICATIONS 
5 DC Voltage Ranges (approx. 1000 ohms per V.) 
O to 6.60 -300- 800.3000 Volta. 4 AC Voltage Ranges 
O to 12. 120.800.1200 Volts. 3 DC Current Ranges 
O to 6.60.600- milliamperes. 4 Resistance Ranges 

O to 200. 2000.200.000.20 megohms. 

RECORD CHANGER BUYS 
Webster 656 Automatic Stop 526.66 
Detrolu 14.69 
Seeborg 2 Post Changers 25.97 
National N -3 Vernier Dials. Reg. $10.00 2.79 
Alliance Aatatic L -70 Pickup 2.25 
Motor and Pickup 4.89 
G.I. Two -Speed AC Motors 14.95 

AC -DC 22.90 
Home Recorder & Playback with Mike 

Reg. $99.95 79.50 

SPEAKER VALUES 
4" PM Alnico 25 $1.49 
5" PM Alnico 25 1.59 
8" PM Alnico 75 2.69 
8" PM Alnico 25 4.45 

12" PM Alnico 25 7.95 
5" Alnico 25 with 50L6 Output Trans 1.95 

1/2 Meg. Vol. Control and SW. Lots of 10 39c ea. 
Government Surpplus Speciel 51/2 foot Ear- 

phone Ext fK26P.L.34 490 
Permofux Nylon Cone 3" Heavy Slug 1.98 
100 I R.C. Resistors -Asst. Sizes & Watts 2.49 
Air Force Phones with Rubber Cushions 1.98 
Shure T -1711 Push Button Carbon Mike 2.39 
8 Ft. A.C. Line Corda & Plugs -12 for 1.00 

COMPLETE TELEVISION KIT 
The greatest buy in television. A complete television 

using sing a seven inch tube. This kit has everything, 
all power transformers, chokes. Irs -Rf's, condena. 
era. front panel. punched chassis. etc. The instruc- 
tion. are written In an easy step -by- 

$8980 step system In detail. 
Your price (less tubes) 

rllsl/[`Vg 

Complete with all tubes $129.50 
Terms: 25% deposit required with order. Balance 
C.O.D. plut mailing charges. 

Write for our latest catalog. 

RAII1M 1?I.l?t°l'Rll\rIl,S CO. 
89 %CORTLANDT ST. NEW YORK 7,N.Y. 
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Readers are asked to write directly to the manufacturer tor the liter- 
ature. By mentioning RADIO NEWS, the issue and page, and en- 
closing the proper amount, when indicated, delay will be prevented. 

RECTIFIER APPLICATIONS 
Of particular interest to engineers 

and servicemen is the new booklet just 
released by Federal Telephone and 
Radio Corporation covering twenty 
diversified applications for the corn - 
pany's rectifier plus data regarding 
the replacement of the rectifier tube 
in home radio receivers with the 
selenium rectifier. 

This booklet is available upon re- 
quest to Federal Telephone and Radio 
Corporation, 67 Broad Street, New 
York 4, New York. 

CAPACITOR DATA 
Engineering details on two new mica 

capacitors are given in loose -leaf sheet 
pages 30A and 30B just issued by 
Aerovox Corporation. 

The Type 1690 mica capacitor is de- 
signed for use in u.h.f. circuits where 
it is essential to keep the minimum 
inductance of the circuit as low as 
possible. As a result of this require- 
ment, the design lends itself to capac- 
itors having very high external flash- 
over voltage. The Type 1780 water - 
cooled mica capacitor featured on the 
second page handles exceptional kva. 
ratings (up to 2000 kva.) for its size. 

Amended engineering data on Bake- 
lite -case, temperature compensated 
Type 1570 mica capacitors is also 
available (pages 25 and 26). 

Any or all of these data sheets may 
be secured by writing Aerovox Cor- 
poration, New Bedford, Massachusetts. 

F'.ASHLIGHT GUIDE 
Ray -O -Vac Company of Madison, 

Wisconsin is distributing copies of 
their "Flashlight Service Guide" to 
jobbers, dealers and other interested 
persons. 

This six -panel, two color consumer' 
information folder is written and il- 
lustrated for the layman. Information 
on the operation and component parts 
of the flashlight, proper maintenance 
and repair hints, and battery data is 
included in the booklet. 

The guide is being offered free to 
the public in the company's advertise- 
ments while dealers may secure their 
supply of the guides through their 
wholesalers. 

COMMUNICATIONS EQUIPMENT 
Westinghouse Electric Corporation 

has just published a 44 -page booklet 
which has been prepared to provide 
designers of communication and elec- 
tronic equipment with a quick list of 
products available for their use. 

Covering parts and materials for 
radio transmitters, radio receivers, 
radar, telephone apparatus, electronic 

heating sets, and electronic controls, 
this booklet describes circuit breakers, 
electronic tubes, instruments, trans- 
formers, selenium rectifiers, general- 
purpose switches and relays, dyna- 
motors, motors, blowers, etc. Appli- 
cation data, performance curves and 
charts for quick selection are included. 

One section of the book, dealing with 
materials, discusses applications of 
Hipersil cores and other metals and 
alloys, Micarta, and industrial plastics 
and insulating materials. 

Copies of the booklet (B -3610) may 
be secured from Westinghouse Elec- 
tric Corporation, P.O. Box 868, Pitts- 
burgh 30, Pa. 

AIR TRIMMER FOLDER 
North American Philips Company, 

Inc. is currently offering a four -page 
folder describing the Norelco Air 
Trimmer. 

The text material describes the con- 
struction of the trimmer which con- 
sists of a stator having three concen- 
tric cylinders that slide in the spaces 
between the four concentric rings of 
the rotor. 

Adapted particularly for manufac- 
ture of v.h.f., FM and television re- 
ceivers, the folder points out that the 
new trimmer eliminates the "knee" in 
the capacitance curve. 

Dimensional drawings and photos of 
the new trimmer are also shown in 
the folder. 

Copies of this publication may be 
secured by writing North American 
Philips Company, Inc., 100 East 42nd 
Street, New York 17, New York. 

DU MONT BULLETIN 
The function, description, block dia- 

gram, principal features, and specifica- 
tions of the Du Mont Type 280 cathode - 
ray oscillograph which is designed for 
television- studio facility and trans- 
mitter installations, are presented in 
Bulletin 690 just issued by Allen B. 
Du Mont Laboratories, Inc. 

The instrument described in this 
bulletin provides a means for accu- 
rately determining duration and shape 
of various waveforms contained in the 
composite television signal and the 
character of the picture -signal video 
in conjunction with transmitter oper- 
ation according to FCC standards and 
practices. 

A copy of this bulletin will be sent 
on request to those associated with 
television who write on their business 
letterhead. Requests should be sent 
to Allen B. Du Mont Laboratories, 
Inc., 2 Main Street, Passaic, New 
Jersey. 
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OM INSTRUMENT FOR 

ELECTRONIC MEASUREMENTS 

{ ;;\'' 
W ÉSTO IV . 

(LECTRON iC/ 
ANALYZER 

Incorporating: 

1. A conventional Volt -Ohm 
Milliammeter with self-con- 
tained power source. 

2. A high-impedance elec- 
tronic Volt- Ohmmeter using 
115 volt, 60 cycle power. 
3. A stable, probe -type, Vac- 
uum Tube Voltmeter, for use 
to 300 megacycles. 

Accurate a -c measurements .25 volt to 120 volts, 50 
cycles to 300 megacycles. 
Extremely small R.F. Probe (31/2" x 3/4" dia.). Probe 
constants, 5 megohms paralleled by 5 mmfd., approx. 
New unity gain d -c amplifier provides absolute stability 
with line voltage variations from 105 to 130 volts. 

D -C Electronic amplifier ranges 3 to 1200 volts at 15 
megohms, resistance ranges 3000 ohms to 3000 megohms. 

Conventional 10,000 ohm per volt d -c ranges 3 to 
1200 volts, 1000 ohm per volt a -c rectifier ranges 3 to 
1200 volts. 
Resistance ranges 3000 to 300,000 ohms where a -c 
power is not available. 
Entire Model 769 protected from external RF influences. 

Uses standard commercial types of tubes replaceable 
without recalibration. 
Size only 10" x 13" x 61/8 ". 

Full details from your jobber or local WESTON repre- 
sentative. Literature available ... Weston Electrical 
Instrument Corporation, 658 Frelinghuysen Avenue, 
Newark 5, New Jersey. 

ALBANY ATLANTA BOSTON BUFFALO CHARLOTTE CHICAGO CINCINNATI CLEVELAND 

DALLAS DENVER DETROIT JACKSONVILLE KNOXVILLE LITTLE ROCK LOS ANGELES 

MERIDEN MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA 

PHOENIX PITTSBURGH ROCHESTER SAN FRANCISCO SEATTLE ST. LOUIS 

SYRACUSE IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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This is your instrument for all day, every day use. 
The Multiplex Model 458 is a rugged, accurate, port- 
able, bench -type V.O.M. built to high industrial 
standards by one of America's pioneer makers of 
test equipment. 

Multiplex Features: 
Big 5W d'Arsonva! movement meter. 1000 ohms 
per volt. Multipliers accurate within 1 %. Rotary 
range selector. Copper oxide rectifier for A.C. range 
accuracy. Priced remarkably low for 
an instrument of this quality -only. '26 -NET 

All Popular Rangas 

Volts D. C...O- 5/10/50/100 /500/2000 

Volts A. C...0- 12.5/25/125/250 /1250 

Milliamperes D. C........0 -1 /10 /100 

Milliamperes A. C 0- 2.5/25/250 

Ohms Full Scale 1000 /200,000/2,000,000 

Ohms Center Soule ....50/2250/22,500 
Output -5 to +55 Decibels 

See Your Jobber or Write for Bulletin 458 

CHICAGO INDUSTRIAL INSTRUMENT CO. 

536 West Elm Street - Chicago 10, Illinois 

Columbia's 

July Specials! 
HOOK -UP WIRE 

22 Ga. solid bare copper with plas- 
tic insulation. Ideal for alarm sys- 
tems, inter -com work, Bell wire, 
etc. 
Per 1000 ft. $2.95 
Per 100 ft. coil 34c 

RUBBER HAND PLUG 

This is a hot item. A large handle 
cap, screw type connectors. 
Per 100 plugs $7.50 
Per 1000 plugs $71.90 

20 Ga. Enameled Push -Back Wire 
Solid enamel conductor over which 
is a cotton serve and cotton braid. 
Available in a variety of colors. 
Special for this month only. 
100 ft. coil 65c 
1000 ft. spool $5.90 
We carry in stock for immediate delivery 
many types of wire and cable in gauges 
of from 23 to 2, in addition to various 
types of multi conductor cable for many 
uses. We also manufacture cord sets 
and cables to specifications. Send w 
your inquiries for prompt attention. 

Os; new catalog is now available for 
distribution. Write for your copy today. 

COLUMBIA WIRE & SUPPLY CO. 

5740 NO. ELSTON AVE. 

CHICAGO 30. ILLINOIS 
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Sekve SOUND RECORDING 

and TRANSMISSION ENGINEERING 

Learn sound recording and trans- 
mission engineering techniques of 
the professionals, as used in Motion - 

Picture, Broadcast, F -M, Television, 
and Commercial Recording Studios. 

A nine months practical engineer- 
ing course, devoted exclusively to 

the technique of sound recording 
and transmission measurements. 
Well equipped studios, profes- 
sional recorders and circuit 
laboratory containing latest model 
test equipment installed for 
student training. A portion. of 
our laboratory is pictured above. 

New classes admitted the first /¡K!yf,(/ 
School dayofJan.,Apr.,July.Oct. DireCWr 

Affiliated with the Don Martin School of Radio Arts 
Approved for Veterans 

Write for Literature Sound Department 

Dore 1ylait SCHOOL of RADIO ARTS 
1655 Cherokee Hollywood 28, California 

Practical Radio Course 
(Continued from page 63) 

use of a single i.f. stage has the ad- 
vantages of simplicity, low cost and 
small space requirements. Since its 
single pentode amplifier tube provides 
sufficient amplification and its four 
tuned circuits (see Fig. 2) provide suf- 
ficient adjacent -channel selectivity 
and rejection of other spurious re- 
sponses for such receivers, all impor- 
tant requirements of the i.f. amplifier 
are met. 

In some receivers designed for spe- 
cial applications in which extreme se- 
lectivity is required, the selectivity 
problem alone often dictates the use 
of more than one i.f. amplifier stage in 
order to obtain the two additional 
tuned circuits (see Fig. 5) that are 
contributed by each additional stage. 
In others (television receivers, for ex- 
ample) the additional tuning circuits 
made available when more than a sin- 
gle i.f. amplifier stage is used are very 
helpful for obtaining certain special 
wide -band over -all i.f. response char- 
acteristics that are desired, as we shall 
see later. It would not be satisfactory 
to merely employ additional tuned cir- 
cuits to a single -stage i.f. amplifier in 
order to obtain either greater selectiv- 
ity or a desired over -all wide -band 
response characteristic, for the addi- 
tion of each tuned circuit is accom- 
panied by a decrease in the gain. 
Therefore more amplifier tubes are 
also necessary to maintain the desired 
over -all sensitivity. 

When several stages are used in cas- 
cade, the over -all voltage gain is equal 
to the product of the gains of the in- 
dividual stages. Thus, let us suppose 
that in the two -stage i.f. amplifier il- 
lustrated in Fig. 5 the frequency con- 
verter gain at the i.f. is about 10 times, 
the gain of the first i.f. amplifier stare 
is 50 times, and that of the second i.f. 
stage which feeds the diode detector is 
somewhat lower, say 40 times, because 
it is loaded by the diode input circuit. 
These gains are indicated on the cir- 
cuit diagram. The resulting over -all 
gain at the intermediate frequency 
will then be 10x50x40 = 20,000 times. 

Similarly, the over -all selectivity 
may be approximated by multiplying 
the attenuations of the various stages 
at corresponding frequencies off reso- 
nance (off the middle of the pass - 
band). Of course, it is assumed that 
regeneration is kept at a minimum by 
sufficient bypassing and shielding. 

When intermediate frequencies ap- 
preciably higher than about 600 kc. are 
used, it usually becomes necessary to 
employ several i.f. amplifier stages in 
preference to one because both the 
adjacent -channel selectivity and the 
maximum gain per stage obtainable 
decrease with increasing intermediate 
frequency. Consequently, here the 
added stages are used both for the ad- 
ditional gain which each added ampli- 
fier tube provides and for the added 
adjacent -channel selectivity contrib- 
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RHS TELEVISION -SCOPE- POWER EQUIP'T 
MCW -CF1- OSCILLATOR UNIT 

Utilizes one 12SL7 gt twin triode as a com- 
bination 200KC calibration oscillator and 
frequency tripler, one 12 -SA7 tube as a con- 
verter and one 12 -SL7 gt tube as a signal 
detector and MCW audio oscillator supply- 
ing a 1000 cycle audio note. The CFI unit 
employs a multivibrator circuit to obtain a 
50 KC fundamental and harmonic, incor- 
porating a 200 KC crystal as the controlling 
standard and will yield from 50 KC to 18 
megacycles. This unit can be adapted into 
an excellent frequency meter, range 50 KC 
to 18 megacycles by adding an external 
power supply. Complete with tubes, 
schematic and crystal. $7,95 SPECIAL PRICE 

OIL CONDENSERS: G.E., 

AEROVOX, CD., etc. 

1 mfd. 600v. $0.35 .5 mfd. 2000v $2.10 
2 mfd. 600v .60 1 mfd. 2000v .95 
4 mfd. 600v .75 2 mfd. 2000v 2.10 
8 mfd. 600v 1.10 3 mfd. 2000v 2.95 

10 mfd. 600v 1.40 4 mfd. 2000v 3.95 
1 mfd. 1000v. .90 15 mfd. 2000v 4.95 
2 mfd. 1000v 1.05 12 mfd. 3000v . . 6.95 
4 mfd. 1000v 1.10 .05 mfd. 3000v .... 1.95 
8 mfd. 1000v 2.00 .25 mfd. 3000v .... 2.95 

10 mfd. 1000v 2.40 1 mfd.3000v..... 3.50 
15 mfd. 1000v 2.60 1 mfd. 5000v 6.85 
20 mfd. 1000v 5.95 2 mfd. 4000v 7.60 
24 mfd. 1500v 8.95 .1 mfd. 7000v 3.95 

.01 

.02 
02 

.0005 

HI VOLTAGE MICAS 
mfd. 
mfd . 

mfd. 
mfd. 

15000v $12.95 
20000v 10.95 
12000v 9.95 
20000v 9.95 

TRANSFORMERS-115v 60 cyc 
Hi- Voltage Insulation 

1600v (4) 4ma; 700VCT ® 150ma; 6.3v ® 8a S 8.50 
2500v ® 10ma 6.50 
3710v ® 10ma; 2.5v ® 3 amp; 2.5v ® 3 amp 9.95 
3950v ® 4ma; tap at 1250v ® lma. 7.50 
550- 0-550v ® 150ma; 5v ® 3a; 2X -6.3v ® 5a 7.95 
6300v ® 4ma 9.95 
500 -0-500v ® 100ma; 5vct ® 3a. 4.95 
442 -0-442v ® 1000ma 9.95 
425-0-425v Q 150ma; 6.3v ® 7.5a; 6.3v ® 3a; 

5.95 
400 -0-400v ® 200ma; 5v ® 3a. 4.95 
350-0-350v ® 150ma; 63v ® 6a; 5v ® 3a; 78v 

350- -0-350v ® 35ma -XLNT for Volt Doubler 1.49 
300- 0-300v ® 65ma; 2X -5v (4) 2a; 6.3v ® 23ia; 

6.3v ® la. 3.49 
120-0-120v ® 50ma 2.49 
2.5v ® 3a, 15KV test 3.95 
2.5v ® 10a, 10KV test 3.25 
5v ® 115a 14.95 
5V ® 190a 17.50 
6.3v ® 6.6a 3.25 
6.3v ® 3.1a. 1.95 
6.3v ® 21.5a; 6.3v ® 2a; 2.5v ® 2a 6.95 

FILTER CHOKES - 
HI- VOLTAGE INSULATION 

4 Hy ® 250ma.. $1.98 12 Hy ® 300ma.. $3.95 
10 
10 Hy © 400ma.. 4.95 15 Hy ® 

100ma.. 2.95 
Hy Hy ®125ma.. 3.25 

12 Fly ® 100ma.. 2.95 30 Hy ® 70ma . 1.95 

BLOWER 
Hi -air blast, designed for tránsmitting 
tube service.Motor operates on 100 -125v 
60 cycle at 7000 RPM. Noise free with 
self contained chokes and filters. En- 
closed in satin finish, aluminum cabinet. 
Measures 4' high x 2% x 3?a'. Many 
uses. 
Super buy at $5.95 

PERMALLOY SHIELDS 
for 

CATHODE RAY TUBES 
3' Shield $1.49 
5' Shield 1.98 

POWER SUPPLY FOR 

MARK 1 -11 -111 BC -19 OR 

OTHER EQUIPMENT 
Use as plating unit, battery charger, 
etc. 12 Amp -12v D.C. from 110v A.C. 
Unnecessary to tear set apart. Leave 
set portable. 
COMPLETE READY 

TO$32.50 

TUBES (Brand New) 
ARMY -NAVY INSPECTED 

1E7G....S1.25 
2AP1.... 4.95 
2D21 1.50 
2V3G 1.75 
211 6.95 
3AP1. . . 5.95 
3BP1. . . 6.95 
311 6.95 
5BP1. . . 6.95 
5BP4. . . 6.95 
5Y3. .59 
6AB7 1.25 
6AC7. . , , .95 
6AG5 1.10 
6AG7.., 1.25 
6AJ5 1.98 
6AK5. . . - 1.60 
6AL5. . . . .99 
6AR6 1.29 
6C4 75 
6C5 .90 
6F6 .99 
6J4 2.25 

6J6 .99 
6L6 1.59 
6N7 1.49 

6L7 1 .99 
6SN7 .99 
6V6 1.19 
6SH7 .89 
7A4 1.45 
801 2.30 
803 9.95 
804 8.95 
805 5.50 
806 
807 11 05 
808 6.95 
809 2.25 
810 3.55 
811 2.95 
813 7.95 
814 6.95 
815 95 
VR90/30 3.99 
VR105/30 .99 
VR150/30 99 
VT127A 3.00 

802 $1.98 
836 2.95 
837 3.75 
838 5.95 
829A 3.99 
841 1.75 
861 89.95 
866 .99 
872A 2.75 
884 1.50 
885 1.50 
8001 8.95 
8003 9.95 
8005 4.95 
8016 1.95 
8025A 4.95 
9JP1 14.95 

.99 

.99 

.99 

.99 
1.19 
1.19 
1.19 

.99 

.99 

.99 
1.10 
1.15 
4.95 

.99 

.89 

.89 
14.95 
1.50 
1.50 

14.95 

955 
956 
957 
958 
959 
8001 
9002 
9003 
9004 
9005 
9006 
15E 
1619 
1625 
1626 
250TH 
2050 
2051 

07B 
35T 3.50 
304TH. . 16.95 
726A/C. 7.50 
100TH 7.95 
1N21 .35 
1N23 .35 
2C26A .99 
3E29 3.75 
CK1005 1.98 
HF200. . 14.95 
HK24G. 1.49 
F128 75.00 

TELEVISION AND SHF BUILDERS 
Here is your opportunity to obtain the AN /SP -R 

2A. (30 Megacycle IF Strip with a pass band of 10 
me each side and a current regulated power supply.) 
Built by Stromberg- Carlson Co. to Navy Specs. 
Operates on 115v -60e. The IF strip (21'x8'x3%') 
consists of six 30mc (20 me wide) IF Stages using 
6-6AC7, 1- detector and pulse stretcher stage 
6H6, two stages of Video 6AC7 and 6AG7 cathode 
follower, one each Audio and DC Amplifier stage 
6SN7. 

The Power supply, same size as above, contains: 
one 6N7 Grid controlled rectifier for IF power, two 
5Y3 tubes for Video power and a 6V6 current regu- 
lator. 

All voltages and currents read on Weston meter 
through panel selector switch. 

Complete with 14 tubes, diagrams $4495 and instruction manual. 
Sensational buy at 

OSCILLOSCOPE KIT 
5CPI Cathode ray tube each $6.95 
Socket for 5CPI each 1.98 
Anode button for 5CPI each .35 
2X2A Rectifier tube each 1.25 
Plate cap for 2X2A ceramic. each .25 
Socket for 2X2A ceramic each .20 
Xformer, 1600v at 4ma., 700v et at 150ma , 

6.3v at 8A. 115v 60 cyc each 8.50 
Condenser. oil .5- 2000v. each 2.10 
ORDER SEPARATE OR 
COMPLETE KIT Special $16.95 

SELENIUM RECTIFIERS 
Full Wave Bridge Types 

INPUT OUTPUT 
up to 18v A.C. up to 12v D.C. 5 amp.. S 4.95 
up to 18v A.C. up to 12v D.C. 10 amp.. 7.95 
up to 18v A.C. up to 12v D.C. 15 amp.. 10.95 
up to 18v A.C. up to 12v D.C. 30 amp.. 16.95 
up to 36v A.C. up to 28v D.C. 1 amp., 3.95 
up to 36v A.C. up to 28v D.C. 5 amp., 7.95 
up to 36v A.C. up to 28v D.C. 10 amp.. 13.95 
up to 36v A.C. up to 28v D.C. 15 amp.. 19.95 
up to 115v A.C. up to 100v D.C. .25 amp.. 4.95 
up to 115v A.C. up to 100v D.C. .6 amp., 6.95 
up to 115v A.C. up to 100v D.C. 5 amp.. 19.95 

HIGH CAPACITY CONDENSERS 
4000 mfd.- 18WVDC $1.95 
4000 mfd. -3OWVDC 2.95 
1000 mfd.- 15WVDC .99 

CARBON PILE REGULATOR 

115V. 60 Cycles, 500 Watt LOAD. 
750 W. AIR BLAST 

Uniform voltage to all equipment at any load to 
500 watts. Regulates voltages to test bench and 
sets under test. Line voltage regulator for output 
of gas driven generators. Regulates line voltage 
from outlets in the average home. Used in rural 
areas where line voltage surges. 

$14 95 Excellent Buy at 

All material is new and guaranteed, unless otherwise specified. 
No orders for less than $2.50-20Y0 deposit or full amount with order. 

RADIO HAM SHACK Inc. 
63 DEY STREET NEW YORK 7, N. Y. 
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PARTS 
AND EQUIPMENT 

(Extra Special! 

RG -8 -U CABLE 
Flexible Coax 

100 feet or more, per ft. 44 
Less than 100 feet -per foot 5c 

"Best Buys" in SPEAKERS 
12" P M $10.59 

10" P M 9.50 
6" P M 2.98 
4" P M 2.05 

3" P M. 1.98 

ANTENNAS 
Vetrod Model 10 Antenna $3.29 
HI- PAR -FM- Non -Directional Antenna. 8.97 

Spirting Side Cowl Auto Antennas. 
Model 1366 -25" to 6' 2.79 

(Available in other lengths) 
Heavy Duty Selysen Motors, each 7.50 

(Suitable for rotary Antenna use) 

ATR Battery Eliminator (Heavy Duty 
Model) . $37.20 

Webster Motors with turntables 6.17 
Alliance Motors with turntables 3.75 

Simpson 305 R.C. Tube Tester $59.50 
Jackson 637 Tube and Set Tester 82.00 
25 -Watt Deluxe Amplifier (6L6G) 

push -pull output, two mike inputs, 
one phono, complete 39.95 

THE NEW RCA TEST POINT ADAPTERS 
consist of seven adapters, one for each of 
the seven most common tube base types. 
Durable hardwood rack to hold the adapters 
is also furnished. Designed for convenience: 
saves time, improves testing. $7.50 Net 

"It's D & H for Dependable 
Parts Service" 

RADIO 

DIVISION 

DISTRIBUTING CO., Inc. 
311 S. Cameron St., Harrisburg, Pa. 
31 East Lec St.. Baltimore 3, kid. 

100 

uted by the two tuned circuits in each 
added stage. Thus, it will be found 
that FM broadcast band receivers, 
which employ a rather high i.f. in the 
neighborhood of 4.3 or 127 mega - 
cycles,1 use two or more stages of i.f. 
amplification. In postwar television 
receivers, the use of two amplifier 
stages in the 21.25 mc. sound i.f. ampli- 
fier, and four stages in the 26.4 mc. 
video i.f. amplifier is fairly common 
practice. It is necessary to employ re- 
sistance- coupled, or resistance -loaded, 
transformer -coupled stages in the 
video i.f. amplifier in order to obtain 
the desired special wide -band over -all 
response characteristic required for 
the video signal. Amplifiers that em- 
ploy such types of interstage coupling 
produce comparatively low gain per 
stage. That is why as many as four 
stages are required in the video i.f. 
amplifier to produce the required over- 
all gain. 

A special advantage may be gained 
by the use of a multi -stage i.f. ampli- 
fier in a receiver where only one stage 
is actually needed to produce the re- 
quired amount of i.f. amplification. By 
employing two low -gain stages in place 
of one high -gain stage, and applying 
the a.v -c. to the first stage only (or to 
the first stage and the mixer tube), 
modulation rise and distortion on 
strong signals may be very much re- 
duced. Of course, this operating ad- 
vantage is secured at the cost of the 
additional i.f. stage employed in the 
receiver. 
- Selectivity and Response 

Characteristics Required 
in I.F. Amplifiers 

The selectivity and response char- 
acteristics desirable in the i.f. ampli- 
fier vary importantly with the class of 
signal to be received. This depends 
upon the class of service for which the 
receiver is to be used, i.e., whether it 
is to be employed for the reception of 
code, narrow -band speech in commu- 
nications services, low- fidelity AM 
broadcasting, so- called high -fidelity 
AM broadcasting, high -fidelity FM 
broadcasting, television, or combina- 
tions of two or more of these. 

In order to make clear what the 
requirements are in each class of re- 
ceiver, the characteristics of the sig- 
nal received in each of these classes of 
services will first be analyzed. When 
this is understood the bandpass char- 
acteristic desired in the i.f. amplifier, 
if it is to handle the signal with ade- 
quate selectivity and non -selective at- 
tenuation of important sidebands, will 
be readily apparent. Then, the ampli- 
fier can be designed to have essentially 
these desired characteristics. 

Analysis of Amplitude Modulation 
It will be recalled from the discus- 

sion of the mechanism of amplitude 
modulation presented in an earlier 
article of this series that during the 
process of amplitude modulation side- 

For a discussion of the factors that control 
the 1.f, chosen and the i.f.'s now commonly em- 
ployed in various classes of receivers, see Alfred 
A. Ohirardi, Practical Radio Course, Part 53 
(RADIO NEWS, May 1947): 

Portable Voice and Code Radio 

RECEIVER -TRANSMITTER 

BC -654 -A is a 
combined trans- 

mitter an d receiver de- 
signed for portable vehicular 

operation. The frequency range of 
both transmitter and receiver is continuous from 
3700 to 5800 kilocycles; all stages gang turned by 
anti -back lash worm gear dial mechanisms. 

Use it for 

PARRTS 

*TUES Worth 

*TRANSMITTER 

RECEIVER 

WHILE THEY 

LAST... 

95 
as is 

less 
dynamotors 

One -third deposit with order, balance 
C. O. D., F. O. R. shipping point. 

RUSH YOUR ORDER! 

RADIO 
PARTS 

DIVISION 

DISTRIBUTING CO., Inc. 
311 S. Cameron St.. Harrisburg, Pa. 

`31 East Lee St.. Baltimore 2, Md.} 

EASY TO LEARN COPE 

with an ainetructogrnph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For Le. 
Sinners ,b Avail- 
able f oc netrioeer lm_ 
to 

p etyd 
ircaanl 

gm 
e5 s stag es 

0 WPM . 

suAecw 

-no QRM. 
atyss 

. 

ENDORSED BY THOUSANDS( 

T If e nstructowraoh Code Teacher 
literally takes the place of an oser 
atom-Instructor and enables anyone 
to learn and master code without 
further assistance. Tho de of surcesstui operator,. 
have "acquired the code" with the Inctroctograph System. 
Write today for convenient rental and purchase olans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHTCAG040, ILLINOIS 

RADIO NEWS 
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for a Better Job in 
RADIO ENGINEERING 

In This New World of Electronics Better Train- 
ing Means Better Opportunities ! 

TODAY, the new war - 
developed techniques of- fer greater opportunities than ever existed in the early days of broadcasting! Micro -Wave Relay Systems, Television, FM Broadcasting, Mobile Communication Systems for Trains, 

Automobiles, Busses, Trucks, many Industrial Applications -these are just a few of the new techniques which offer marvelous, exciting opportunities to you who are alert -and are qualified! 

Let Cleveland Institute Take Over Your Personal Up- Grading 
Problem! Qualified, competent instructors, ample, personalized instructional aids, or- derly, progressively arranged study assignments in recognized, approved technical texts - these are only a few of the many superior advantages of CIRE's plan of personalized 
spare -time home study training for professional self- improvement. 

CLEVELAND INSTITUTE COURSES OFFER COMPLETE TECHNI- 
CAL TRAINING RANGING FROM LOW -LEVEL TO COLLEGE - 
LEVEL. 
A. Master Course in Radio Communication. 
Covers complete preparation for broadcast station employment including preparation for FCC License Examinations. 
B. Advanced Course in Radio Communication Engineering. 
A college -level Radio Engineering Course. 
C. Specialized Television Engineering. 
Including post -war Television Techniques. 

All Courses Include 
The Remarkable Workbooks of Instructional Aids, prepared by the instructing staff of Cleveland Institute. 
Choose the course best suited to your needs -Start with the section you are qualified to enter -Use the economical CIRE "Pay -As- You -Go- Plan." 

CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting 
Corporation 

RN -7 Terminal Tower 
CLEVELAND 13, OHIO 

Approved for Training under "G -1 Bill 
of Rights" 

r 

ENROLL FOR INDIVIDUAL SECTIONS OF COURSES, 
IF YOU PREFER. 

If you need only highly specialized training, you can 
study one or more of the following sections instead of 
a complete course. 
1. Mathematics of Radio. 
2. Fundamentals of DC and AC Theory. 
3. Essentials of Radio Communication. 
4. Communication Networks. 
5. Advanced Radio Telephony for the Broadcast Operator. 
6. Audio and Radio Components and Systems (Design of .Receiver and Transmitter Equipment). - - - -- (MAIL THIS COUPON) 

Cleveland Institute of Radio Electronics, RN -7, Terminal Tower, Cleveland 13, Ohio. 
Gentlemen: Messe send information about your home courses in Radio Electronics. 

NAME 

ADDRESS 

CITY 

ZONE STATE 

I desire training In A B C 
I have had experience In broadcasting servicing 
operating mfg. CAA Army -Navy 
amateur other I am 

High School Grad. College Degree 

Check here for Veteran Enrollment Information. 

IT'S EASY IF YOU FOLLOW OUR PLAN! 
Thousands of new jobs are opening up -F M, TELEVISION, MOBILE COMMUNICA- TIONS SYSTEMS, are only a few of the radio fields which require licensed operators. 

TIME IS IMPORTANT TO YOU! 
You can get your License quickly with 
NILSON'S MASTER COURSE in RADIO COM- 
MUNICATION and exclusive CIRE Workbooks 
of Instructional Aids. Saves you many hours 
or random, undirected study. 

Approved for Veteran 
Training under 

"G -1 Bill of Rights" 

CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 

Contractors to the Canadian Broadcasting 
Corporation 

EN -7 Terminal Tower 
CLEVELAND 13, OHIO 

July, 1947 

Assures a MINIMUM of time in getting your ticket. 
FREE BOOKLET tells you the Government Requirements for all classes of commercial licenses - Sent immediately upon receipt of coupon. 

MAIL THIS COUPON 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
RN -7 Terminal Tower, Cleveland 13, Ohio 

Gentlemen: Please send information about your Home Study Course tor preparation for FCC Commercial 
License Examinations. 

Name 

Address 

City Zone State 
If a Veteran check here 
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Offering complete insulation ... 
current capacity of 30 amperes 

working voltage of 1000 
volts; the new Superior Binding 
Post type DF30 meets the need 
for a multi -purpose electrical 
connector. 

1. Permanent clamping of wire up to #12 
through the center hole. 

2. Looping of wire around the center shaft 
and clamping. 

3. Plug -in of standard 3/4" banana plug. 

4. Clip -lead by removing the hexagonal 
shaped phenolic head. 

5. Spade lug connection. 

DESCRIPTIVE LITERATURE ON REQUEST 

NEW 

ngineering 

DATA 

BOOK 

Just released . . Bulletin 547 complete 
with ratings, detail drawings, performance 
and ' engineering data on POWERSTAT 
variable transformers and STABILINE Volt- 
age Regulators. Get your copy. 

The SUPERIOR ELECTRIC Co. 

925 LAUREL STREET 

BRISTOL. CONN. 

band frequency components are pro- 
duced. An analysis of the resulting 
modulated signal indicates that it con- 
sists of three components. The first 
component is the carrier frequency. 
The second and third components are 
the upper and lower sideband fre- 
quencies which are the particular part 
of the modulated wave that represents 
the intelligence being transmitted at 
the instant. 

The instantaneous values of the 
pair of sideband frequencies produced 
are greater and less than the carrier 
frequency by an amount equal to the 
instantaneous modulating frequency. 
For example, if an AM transmitter 
having a carrier frequency of 1000 kc. 
is modulated by a single modulating 
frequency of 5 kc. and of sinusoidal 
waveform, a sideband component of 
frequency 5 kc. above the carrier fre- 
quency and one of frequency 5 kc. be- 
low the carrier frequency will be pro- 
duced and radiated from the antenna. 
The relation of these two sideband 
frequencies to the carrier frequency is 
illustrated in Fig. 3A. 

If the modulating source consists not 
of a single frequency but a number of 
frequencies ranging over the audio - 
frequency range, say from 100 cycles 
to 5000 cycles, an equal number of 
individual pairs of sideband fre- 
quencies will be produced over bands 
ranging to greater and less than the 
carrier frequency by an amount equal 
to this highest audio frequency, or±5 
kc. In each case, the upper and lower 
sideband frequencies comprise the 
pair produced by an individual modu- 
lating frequency. Some of these pairs 
of sideband frequencies, bearing cor- 
responding identification letters, are 
pictured in Fig. 3B. It will be observed 
that the total sideband width is equal, 
therefore, to twice the highest modu- 
lating audio frequency. In this case it 
is 2 X 5 = 10 kc., as indicated. 

These salient features of amplitude 
modulation will be summarized here 
for convenient reference and for later 
comparison with the corresponding 
features of frequency modulation: 

1. The amplitude of the AM trans- 
mitted wave, or the radiated power, is 
varied during modulation but its fre- 
quency is unchanged. 

3. An increase in the frequency of 
the modulating voltage increases the 

CARRIER AT I. F.-. IDEAL 
RECTANGULAR 
SELECTIVITY 
CURVE FOR 
I F. AMPLIFIER. 

450KC. 455KC 460 KC. 

L5KC. 56G. 
LOWER UPPER 

r- SIDE- SIDE- 
BAND BAND 

(A) 

CARRIER AT I. F -. SIDEBAND 
FREQUENCIES 

UPPER 
SIOEBANDS ACTUAL I. F. 

OF ADJACENT 
CHANNEL 
STATIONS 
CAN GET 
THROUGH 
HERE. 

4506C. 455NC 4606C. 

I LOWER UPPER 
SIDE- SIDER 
BAND BAND 

10 NC. 

(B) 

Fig. 6. (A) Ideal and actual over -all 
i.f. selectivity curves for low -fidelity 
AM receivers. The shaded area in 
(B) indicates the sideband compo- 
nents which have been attenuated. 

rate at which the amplitude of the 
transmitted wave is varied. 

2. 'An increase in the amplitude of 
the modulating voltage causes the am- 
plitude of the transmitted wave to 
vary over a wider range. 

4. When subjected to amplitude 
modulation at a single modulating fre- 
quency of sinusoidal waveform, the 
AM transmitted wave becomes the 
sum of three components, a carrier 
identical in frequency with the unmod- 
ulated wave, and a pair of sideband 
components of frequencies above and 
below- the carrier frequency by the 
amount of the modulation frequency. 

5. Since only one pair of sidebands 
is produced for each modulating fre- 
quency during amplitude modulation, 
a bandwidth of twice the highest mod- 
ulating frequency is sufficient for sat- 

Fig. 7. (A) Ideal and actual over -all i.f. selectivity curves for high -fidelity AM 

receiver. The shaded areas (B) indicate attenuation of the sideband components. 

CARRIER AT I. F. 
IDEAL - RECTANGULAR 
SEECTIVGUITY 
CURVE FOR 
I.F. AMPLIFIER. 

447 56C. 556C. 4 62.5 K C. 

7.5NC. 
LOWER UPPER 

SIDEBAND SIDEBAND 
TOTAL BARD WIDTH IS KC. - 

(A) 

SmEBAND 
CARRIER AT I.F.- FREQUENCIES 

I ACTUAL I. F. 

447 5KC. 55KC. 462 56C. 

LOWER yL UPPER 
SIDEBAND I_ SIDEBAND 

156C. 

(B) 
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nowillicatiafts" 
SERVING: 

Industry Professional User 
Amateur Institution 

HIGH VOLTAGE TRANSFORMERS 
All primaries II7V, 60C 
Secondaries: 
#5084 -1000V CT and 8800V CT @ 250ma. 6.3V @ 

1.5A $ 6.95 
#5114 -150011 CT @ 200ma and 5V @ 3A 
#5054 -980V @ 450ma. $4.95 each: pair 
#5190 -6180 -v @ zoome 
#5057 -6.3 CT 1A, 5V CT 3A, 5V CT 3A 
#5104 -8.3V @ 1A, 6.3V @ 1A. 6.3V @ lA 
#5126 -5V CT 3A, 5V CT 3A. 5V CT BA 

CH OKES 
Amertran -RMS test 15KV, 1 Hy. .camp DC, DC re- 

sistance 7.5 ohms 
8.5 Hy. 125ma, 1780V teat 
Swinging: 7Hy. 75ma, 11Hy, 60ma. 1780V teat 

(Conservative Ratings) 

CONDENSERS 
1 mf 300 vdo 
2 mf 300 vdc 

S .25 
4 mf 300 vdc 
4 mf 400 vdc 
5 -5 mf 900 vdo 
1 mf 500 vde OE 
2 mf 550 vdc 
.25 mf 600 vde 
.85 mf 800 vdc 
1 mf 600 vdc 
.1 -.1 mf 7000 vdc G-E 

In lots of 50 

10 ntf 600 vdo 
8-8-9 mf 650v 

.30 1 mf 1000 cdc 

.50 1 mf 1000 ado 
I .05 2 mf 1000 cdc 
.25 4 mf 1000 vdo 
.25 10 mf 1000 vdc .20 1 mf 1500 vdc 
.25 .4 mt 1500 vdc .30 2 nit 660 ac/1000 dc 

4 mf 1500 vdc 

.50 1 mf 2000 cdc 
earh 1 mf 3000 vdc 

2 mf 600 vdc .35 1 mf 7500 cdc 
4 mf 800 vdc .60 .25 nif 20.000 rdc 

SANGAMO CAPACITORS 

6.95 
9.00 

14.75 
2.75 2.45 
3.25 

$8.95 
I .45 I.95 

$0.85 
1.45 

.89 
I .00 
1.40 
.95 
.15 
.85 

I .20 
I .00 
4.95 

12.50 
17.50 

G-3 .006. 10KV SI 7.5 0 
.0001. 10KV 15.50 

RELAY VARIETY 
MINIATURES 

SPDT -24V DC $0.40 
SPST -12 or 28V DC .40 
DPDT -12 or 28V DC .45 
SPST- overload 100V. 380 -1800 Cy .40 
BPDT -110V, 380 to 1800 Cs' .40 

Discounts on Lots 
TELEPHONE RELAYS 

SPDP -with cover $ I .05 
DPST- 1.05 

MISCELLANEOUS TYPES 
SPDT -5V DC in can. 5 prong base $0.85 

DPST- -1815A C IDun 1.35 
SPDT -115V AC. GE: with SPBT 1.95 
DPDT -24Y DC, Allied 
Solenoid Contactor -24V DC, Leach 
4PDT -24V DC. GM 

I.Ó5 
.85 

DPST -antenna relay. with SPST Revr. 
Section Leach 22.30V DC I .25 

EDISON Type 7 1503 -45 -60 second Ther- 
mal Delay, 4 prong Base 2.95 

1 

HAND GENERATORS GN -45 
Plate and Fil. Supply. Output 500V DC. 

140ma and 8V @ 3A. 8 "x8 "x6" $4.95 
RECTIFIER TRANSFORMER 

117V AC input -62V out at 3.5A: rectify 
and use with filter and rheostat to run 
your 12 & 24V equipment - $3.95 

NEW ARC -5 
SUPERHEYS $6.00 
Tubes (included) 3- 12SK7. 1 -121(8; 1- 12SR7; 1- 12A8. Freq. range; 3 to 8 Me; 8 to 9.1 Mc. 
Any one receiver; specify 

$6.00 frequency v 
Extra to go with ARC -5 
Dynamotor I .95 
Control Box 1.00 
Drive Cable 2.50 
Mounts I .00 
Double Mounting Rack I .65 
Shock Mounts .95 

All parts Interchangeable with SCR -274 -N 

DIRECTION FINDER 
Designed for Marine Use -(Navy DP 12). Cover, 
broadcast and marine frequency bands. 100 -1500- 
KC. Complete installation with accessories and 
spares. Operation: 115V AC or batters pack. 
Loop can be operated $195.00 remotely 

MICROWAVE 
PLUMBING 

3 cm. 
Rave Guide Sections, 2% ft. sil- 

ver plated with choke flange 55.75 
T Sections 5.50 
Wave Guide Sections 90deg. bend 

E plane 18" 4.00 
Ware Guide 90deg. E plane 15" 

90deg. twist corer to cover 3.50 
Wave Guide 90deg. bend E plane 

with 20Db directional coupler with 
cover to choke 90deg. bend in E 
plane 5.00 

Feedback Dipole Antenna. choke in- 
put used with parabola 4.50 

Rotary Coupler wave guide ln /out 
choke to choke 6.00 Wave Guide 2% ft. silver plated 
1S0deg. bend choke to cover 5.95 

Duplexer Section using 1824 10.00 
Rave Guide with slotted section and 

rotary joint 4.00 

SELECTIONS 
MICROWAVE TUBES 

Magnetrons 
3131( 1cm.) 520.00 
2726(10cm.) 25.00 
2J32(10cm.) 25.00 
2738 (10cm.) with 

magnet $37.50 
WE 700A (L 

Band) 35.00 
WE 720- 

ET (8 
Band) $20.00 
With 
magnet 38.50 

Klystrons 
21(25 -723/ 

AB $7.75 
BK707B with 10cm. McNally cav- 

ity $ 1 5.00 
1.25 cm 2C40 Lighthouse tube 2.50 

Wave Section 1" cover to cover 
"T" section choke to cover 
Mitred elbow cover to cover 
Mitred elbow and "S" sections choke 

to cover 
Flexible Section 1" long choke to 

choke 
Tunable Cavity with coax input and 

output 

2.00 4.50 
3.00 
3.50 
3.00 
6.00 

10 cm. 
Sand Load (Dummy Antenna) wave 

guide sect. with cooling fins. 23" 
high 35.00 

Wave Guide to coax with flange, gold 
plat 

to cm Flanges 22.00 

MICROWAVE ANTENNAS 
Relay System Parabolic reflectora 

apex. range: 2000 to 600051c. 
Dimensions 4.5'x3'. New S 85.00 

Dipole for above 5.00 
TDY "Jam" Radar rotating an- 

tenna, 10cm, 30 deg. beam, 
115V AC drive. New 100.00 

SO Surface Search Radar rotat- 
ing antenna. lfcm. 24" dish, 
complete with drive and selsyu 
motors. New 90.00 
Used 45.00 

Send for Our Complete Listing 

RCA 12 -TUBE SUPERHET 
100 to 1500 KC. Used but ln ex- 
cellent condition. Dimensions: 
24 "x18 "x13 ". Operation: 115V 
AC $29.95 

TUNING UNITS 
Ideal for E.C.O. rig 

From BC191 and 375 contains: coils. chokes. dials, 
condensers: send frequency require- $2.75 ments L 
Tuning Unit -for Tell and GP/. Contains: Ose., 
final stage. and antenna loading tank. Come in 
following bands: A -350 to 800KC: B -800 to 
1500KC: C -1500 to 3000KC: D -3000 to 4525KC: 
E -4525 to 8500KC. State your fre- $2.75 

TRANSMITTER BC 375 
Air corps version of the famous BC -191. Iqa.. 
with one tuning unit, meters. coils, con- $9.95 
densers. etc. Used Special 

quency 

DYNAMOTORS 
For that portable summer rig 

1)M -21: In 14VDC 3.3A. Out 235VDC 
Soma $2.59 

DM -25: ln 12VDC 2.3A. Out 250VDC 
ma 

D31-34: tn 14VDC 2.8A. Out 220VDC 
2.49 

UM -42: InO1 VDC, Out 515 /1030VDC 
2.49 

215 /260ma and 2 /SVDC 3.95 

SONAR SOUND DETECTION UNIT 
Ideal for detecting underwater sounds. such as fish 
swimming in schools, within a 15 mile area. Us- 
ing a Rochelle salt crystal. which is about 1000 
times more sensitive than quartz, as the active unit 
the sound is transmitted up a 60 ft. length of 
cable. It is completely enclosed in a solid rubber 
sheath. This sound detector was originally used 
in harbor defense. Coupled to an audio amplifier, 
this can be found to have many valuable $6.95 applications. Ask for SD -1 - D V 7 

Radar - Ideal for Experimental and 
Demonstration Work 

SN Surface Search Radar, Complete, 
new. 115VAC operation. extremely 
compact. 5 to 25 mile range 5650.00 

SO Surface Search Radar, PPI -A -B 
presentation, extremely compact and 
versatile. 115VAC operation, with an- 
tenna and antenna drive. Used 300.00 

IFF Equipment-RC 198, Freq. 157 
to 187 Mc. Includes: pulse trans- 
mitter- receiver ßC1207 and pwr. 
unit RA 105A. Can he coupled to CR 
tube and used as low pwr. radar unit 
or easily modified for ham work in 
144 -141 Mc hand 47.50 

RADAR TRANSMITTER & RECEIVER 
AN AI'G 5- Frequency 2350 to 2700 

Me. Pwr. output: 1,4 KW. Comes 
with lighthouse and TR tubes. Di- 
mensions: 12 "x24" S I 1 0.00 

2C40 Lighthouse Cavity - 10cm. Silver 
plated. heavy casi. with attenuator 50.00 

SPECIAL 
\IAGUIIRE WAVE2IETER - #1539 - 

TFS, 3cm, vernier drive dial and 
resonant cavity $20.00 

v 

TRANSMITTER TUBES 
837 $ 1 .50 24113 $40.00 
872A 2.98 861 85.00 
705A 6.75 

CATHODE RAY TUBES 
313P1 $3.95 5CP1 $4.95 
3FP7 2.98 5FP7 3.50 
5BP1 4.95 5JP2 8.95 

ARMY -NAVY TYPE HEADPHONES 
Type HS23. Leather covered 
headband. detachable rubber -7" 
cushions, lightweight headset 
with 2.000 ohm DCB. 8000 im- 
pedance. with 6 ft. cord a n d . Q 
P1 -55. New in cartons..S I .95 
Used - in good condi- 
tion $1.00 

FEED THROUGH INSULATORS 
3" cupped shaped pair, with flexible vertical ant. 
mounting. Can be used either for feed through 
or as mast base for vertical whip 

$3 a 65 antenna 

We have a wide selection of 400 cycle 

.. 

transformers -send your requirements. 

All merchandise guaranteed. Mail orders promptly filled. All Prices F.0.11. New York City. 
Send Money Order or Check. Shipping charges sent C.O.D. Send for Flyers. 

COMMUNICATIONS EQUIPMENT CO. 
131 -11 LIBERTY ST., NEW YORK 7, N. Y. TELEPHONE WH 4 -7658 
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A.C. OR D.C. 

POWER 
PORTABLE, 

STANDBY OR 

STATIONARY 

;CS 

power-tor 
-. i,taot. A 

any 
YOU can s'twith tan ON y an 

Electric makes 
e Part 

problem of models plant air - 
wide to choose Iton or two-cylinder air - a lita easy 

eht`podels to 
one or 

600 to Réa voter 
c. 

3Ón to 
° two, oelsUare built st for coy in 3 00 

tooted 
models operation, 00 watts, D.C.-3,500 ' 

is in 
heavy-duty ,000 

to 35. watts 
title watts. to 35,000 to 10,000 

t 0 10,000 plont,: A.C.-350 es. D.C.-600 500 to 

¡4 Electric and 

For Standby 
Station 

Radio Survey 
Geophysical 

Railroad Radio 

"Spot" Recording 

Mobile Radio 
Units 

Municipal5ignal 
Standby 

Amateur Radio 

Write for Folder 

freqoenci chargers- 
--500 

,vott4 
be to 115 volt,BatterY lls on 

SONS INC. 
"°"`' $ Minn. 
6,000 

W. OH pN S. 

4785 
RoYalston Ave. Minneapolis 

RADIO AND 

APPLIANCE DEALERS 

LOW PRICES 
Fast Delivery 

We are in a position to supply you 
with everything you need in the elec- 
trical and radio fields. We can supply 
many hard -to-get products, such as 
Plugs, Switches, Sockets, Elements, etc. 

FREE -Send for our complete catalog 
showing Electrical Wiring Devices, 
Portable Electric Stoves, Fluorescent 
Equipment, etc. 

TRUTONE PRODUCTS 
COMPANY 

Dept. NC 

303 West 42nd St., New York 1S, N.Y. 
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Jobbers! This New Deluxe Line of 

Replacement 
Volume Controls 

Meets YOUR 

Requirements! 

NOW DELIVERING 

This new deluxe line of volume controls 
is suitable for general replacement, and 
is expressly designed for jobbers. New 
"Metallic- carbon" resistance element 
affords smoother action and longer life. 

And look at these features: 

3" shaft with full- length flat for 
push -on knobs. Grooved every 

1/4 -inch along length for easy break- 
ing off to size with simple tools! 

Complete range of ohmages 
from 10,000 ohms to 2 meq- 

ohms, in all tapers. 

All controls available without 
switch, as well as SPST or 

DPST removable switch. 

Each control individually and 
attractively boxed. 

Standard discounts to Jobbers 

Write for literature! 

AMERICAN VOLUME CONTROL CORP. 

115 Liberty Street 
. 

New York 6, N. Y. 

isfactory passage of the amplitude - 
modulated wave under any degree of 
modulation. 

Composition of Signal in Low - 
Fidelity AM Broadcasting 

The signal that is radiated from the 
transmitter of a typical low- fidelity 
AM broadcast band transmitter has 
these characteristics. Partly because 
of limitations imposed by noise that 
accompanies AM transmission, the 
audio modulations transmitted from 
such stations are limited to an upper - 
frequency value of 5000 cycles (5 kc.). 
Consequently the radiated signal from 
each American AM broadcasting sta- 
tion consists of the carrier frequency 
and a whole series of upper and lower 
sideband frequencies extending to ±5 
kc. from the carrier frequency. This 
same type of signal exists at the re- 
ceiver input and in all the r.f. circuits 
up to the grid of the frequency con- 
verter. Because of this ±5 kc. band- 
width occupied by the signal from each 
station, the FCC allocates to such 
American transmitters carrier fre- 
quencies at least 2x5 = 10 kc. apart in 
order to avoid overlapping of signals. 

Composition of Signal in J.W. 
Amplifier of Low -Fidelity 
AM Broadcast Receiver 

In the output circuit pf the fre- 
quency converter each of these fre- 
quency components appears t r a n s- 
posed in frequency by the same 
amount. Thus, if the signal is on a 
carrier of 1000 kc. with sidebands up 
to ±5 kc., and the i.f. employed in the 
receiver is 455 kc., it appears in the 
output circuit of the frequency con- 
verter as a 455 kc. signal with side - 
bands extending to ±5 kc. above and 
below it. The signal and its sidebands 
are pictured in Fig. 4 both before 
and after frequency conversion takes 
place. Notice that the total width of 
the sidebands is not affected by the 
frequency -conversion process. 

LF. Selectivity Characteristic 
Required in Low-Fidelity 

AM Receivers 
Since the i.f. carrier and its side - 

band frequencies should (theoreti- 
cally) all proceed through the tuned 
circuits of the i.f. amplifier (see Figs. 
1 and 2) without selective attenuation 
of any of them, a flat -topped band - 
pass response characteristic just wide 
enough to pass a band of frequencies 
2x5 = 10 kc.. wide with little or no 
selective attenuation of any of them 
is desired, if distortion of the signal 
here is to be avoided. It should at- 
tenuate very rapidly thereafter so as 
to reject possible signals of interfer- 
ing stations in the adjacent transmis- 
sion channels. The need for a flat - 
topped steep -sided bandpass selectiv- 
ity or response curve of rectangular 
shape, just wide enough to admit the 
required i.f. carrier and its sidebands, 
but rejecting all other frequencies that 
may have come through the frequency 
converter is indicated. For the re- 
ceiver being considered here this would 
mean a steep -sided rectangular band - 
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S sun RAD10 ..... The Home 

Of Nationally Known Radio Parts 

At A Fraction of Their 
Original Gouernment Cost! 

SUN'S 
GREATEST OFFERS 

While They Last! 
CHECK THESE VALUES! 

100 WATT - 
BENDIX i,: 

4 Transmitter ' - 

TA12-B 

$49.95 
WALKIE TALKIES 
SCR195 Walkie Talkies, 
brand new, weight 271/2 
pounds including knapsack. 
Range up to 25 miles in 
open country. Frequency 
52.8 to 65.8 MC. 
Transmitter and re- 
ceiver with regular 
hand set. Complete 

d ready to operate 
with spare parts. 

Each 

$69.95 
Set.... $129.90 

RHOMBIC 

RECEIVING 

ANTENNA 
Complete with all acces- 
sories including 2200 feet 
of No. 14 copper weld 
wire, 50 feet of heavy twin 
X lead 72 ohm good up 
to 2 kw, dozens of insula- 
tors, pulleys, neon lightning 
arresters, ground rods 
and everything to erect, 
less $24.95 poles... 

COM- 
PLETE 

4 
TUBE 

INTERPHONE AMPLIFIER 
Comes in an aluminum cabinet 9M /ax 
4 z/ax5 t/z inches with two 12J5GT tubes 
and two 12A6; also General Electric 
Dynamotor 28DC Volt input and 250 
VDC output at 60 MA. Complete in- 
structions and diagram for high fidelity 
phonograph or speech for 110 Volt 
operation. This is the greatest offering 
made in War Surplus 95 $8. Electronics. Yours for only O 7 J 

SPERRY AMPLIFIER 
Brand new servo amplifier containing 
two beam power output tubes (1632) 
similar to 25L6, two twin triodes (1633 
and 1634) similar to 6SC7, two mica 
condensers, dozens of color coded half 
watt resistors, two dual and four section 
bathtub condensers, three transformers, 
two wafer switches, one volume control, 
four octal sockets. Easily 9 $4.5 
convertible .. . . w7 7 

BC -684 F.M. 

35 WATT TRANSMITTER 

CHECK THESE VALUES ... Three 807 tubes. Four 
12SK7 11. One 2 -inch 5 -amp. RF meter. Four separate 
Master Oscillators. (These can be easily changed to 
cover 20 -40 -80 meters and by using crystal for the 10 
meter band you will have a complete coverage trons- 
mitter.) 
Four separate output tanks . .. One 4- position se- 
lector channel switch having seven sections which 
changes the ECO, IPA and output tanks simultaneously. 
All the controls are mounted on the front panel. The 
housing is cast aluminum; shields and case are sheet 
aluminum. Dimensions 11x12x15 inches. weight 35'/ 
lbs. Complete, simple instructions for conversion fur- 
nished. Complete with $49.95 

Brand new, complete with eight tubes, 
crystal control, 10 channel pushbutton, 
non -lenier modulation coil ... lesscover- 
plate, crystal and $17.95 
power supply 

iii 
SUPERHETERODYNE RECEIVER 

This crystal fixed frequency receiver comes with full 
conversion instructions for variable tuning of all ham 
bands and broadcast. A highly selective superhetero- 
dyne receiver, 110 V. A.C. power supply built in. Uses 
the following tubes: 6K7 RF Amplifier; 6K8 Mixer and 
Oscillator; 6K7 I.F. Amplifier; 6F7 Detector and A.V.C.; 
6C8 Output and Noise Suppressor; 80 Rectifier. Di- 

, mensions: 3 %zx19x11'Y2 inches. Comes complete brand 
new, with one set of coils and two sets $ 16.95 of tubes 

atra set of coils $2.95 NAVY SPEAKER 
Stromberg Carlson and RCA waterproof 
speakers. Brand new in original car- 
tons. 25 Watt PM driver unit with line 
matching transformer and projector 
mounted in heavy duty round metal 
baffle. Ideal for communication receiv- 
ers and sound systems at lowest price 
ever 
offered $14.95 

D.C. Milliammeter 
Brand new General Elec- 
tric 2' round panel me- 
ters $2.97 0.300.. 

Portable 2 -Band Receiver 
Built to rigid specifications of armed 
forces. 5 -tube superhet covering std. 
bdcst. and 5.8 -18.3 me shortwave. High 
sensitivity proved by war use overseas. 
Complete with longlife 91 1/2V pack and 
instruction- maintenance anual. Brand 
cartonssealed $29.95 
Above set also available with built -in 
whip antenna for added sensitivi- 
ty $34.95 

PORTABLE 

AMPLIFYING 
MEGAPHONE 

I'. S. Army Signal Corps Sur- 
plus! Complete in portable 
carrying case with electric 
megaphone and microphone, 
pistol grip and trigger 
switch. Additional hand mi- 
crophone and switch. Port- 
able tripod stand. Combina- 
lion amplifier and battery 
case. Projects voice 
up to 1/2 $59.95 mile 

OHM METER 

Weston No. 689 
A beautiful instrument for 
accurate work. Scale 0- 
10 ohm and 0.1000 ohm 
scaled to read 1 /20 or 
an ohm with ease. This 2'/' round meter is 

housed in a black bakelite case 1 s/a'x2 
5'. Complete with heavy duty felt -lined 

leather case and lock. Special 

July, 1917 
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CHANNEL FRAME FILAMENT TRANSFORMERS 
Pri. 115 V. 50/60 Cycles -1500 V. Breakdown 

Type Dimensions, Inches Wt. List 
No. Secondary W D H Lbs. Price 

FT -1 2.5 V.C.T.-3A 27/8 1% Ili 3/4 $2.70 
FT -2 6.3 V.C.T. -1.2A 27/8 1% 116 3/4 2.70 

FT-3 2.5 V.C.T. -6A 34 15/8 2 1 3.00 
FT-4 6.3 V.C.T. -2.5A 3, 11/2 2 1 3.25 

FT -S 2.5 V.C.T.-10A 33/4 13/4 21'r 11/2 3.25 

FT-6 5 V.C.T. -3A 33/4 13/4 21lr 11/2 3.25 
FT -7 7.5 V.C.T. -3A 33/4 13/4 2414 11/2 3.25 
FT-8 6.3 V.C.T. -6A 41 21/4 21/2 21/2 6.00 

Type 
No. 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 

Type 
No. 
G-1 
G-2 
G-3 
G-4 

FILTER AND AUDIO CHOKES 
Resist - 

Ind. ance 
Hys. Current Ohms 
8 40MA 250 
12 30MA 450 
15 30MA 600 
20 40MA 850 
8 80MA 250 
14 100MA 450 
7 160MA 100 
4/20 160MA 100 
120 5MA 4000 

CASE SIZES 
H W D 

17/e 211 134 

214 33/e III 
21/2 33/4 2 -5/32 
211 41 /e 2fi1 

Dimensions, Ins. List 
W D H Lbs. Price 

27/8 1% 118 3/4 $2.10 
27/e 1% 116 3/4 2.10 
27/e 13/a 118 3/4 2.10 
3fir 1% 2 1 2.80 
311k 15/8 2 1 2.80 
33/4 13/4 21% 11/2 3.90 
4V8 2 25 21/2 4.30 
41/8 2 2% 21/2 4.30 
3 fir 1% 2 1 3.90 

Wt. 
M Lbs. 

2% 1 

27/8 11/2 

31/4 2 

3% 3 

CLASS A INPUT TRANSFORMERS 
Type Net 
No. Application Ratio Case Price 

S -1 1 plate* to 1 grid 31/2:1 G -2 $3.30 
S -2 1 plate to 2 grids 2:1 G -2 3.80 

4:1 

S -3 1 plate' to 1 or 2 grids 2:1 G -1 3.10 
compact type 

S-4 1 plate* to 2 grids wide 1:1 G -3 5.20 
range response 

5 -5 Single or double button 16:1 G -2 4.25 
mike or line to 1 grid 
hum -bucking type 

5 -6 Single or double button 16:1 0-1 3.10 
mike or line to 1 grid, 
compact type 

S -7 Single plate* and carbon 3:1 G -2 5.00 
mike to one or two grids 16:1 

*Will match tubes like 56, 6C5, 6C6 triode, 77 triode, 
37 etc. Can be used with high mu triodes with loss 
in low frequencies. 

UNIVERSAL OUTPUT TRANSFORMERS 
Secondary Carries class C current 

Any modulator tuber to any RF load. (See chart) 

Type No Audio Power Case Net Price 

S -18 12 watts G-3 5.00 
S -19 30 watts G-4 7.50 
S -20 55 watts G -5 11.00 

S -21 110 watts G -7 15.50 

S -22 250 watts G -9 24.00 

Other UTC series in stock at Universal include: 
PA, VM, PVM, A, O, HA, HC, LVM, VI -C, LS. 

Write for specifications and prices. 

,NiVERS 
A L 

U RADIO SUPPLY co 
404-06 VENICE BOULEVARD 

CALIF. 
LOS ANGELES 6. 
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pass response characteristic with cen- 
ter frequency at 455 kc. (the nominal 
i.f.) and a total width of 10 kc., as 
illustrated in Fig. 6A. Since the se- 
lectivity characteristic is flat -topped, 
all the sideband components are ad- 
mitted equally. Since it has straight 
steep sides any interfering signals 
from adjacent -channel stations are 
severely attenuated and reduced to in- 
audibility. 

Such an ideal response curve can be 
approached, but not realized exactly 
in practice. The degree of realization 
is usually a compromise between cost 
and performance. The modified char- 
acteristic shown in Fig. 6B is illus- 
trative of a typical practical char- 
acteristic realized in a commercial AM 
broadcast receiver. It is near enough 
to the rectangular bandpass char- 
acteristic in performance to satisfy 
most of the requirements of low - 
fidelity AM receivers. Observe that 
the extreme upper and lower sideband 
components of the desired signal are 
attenuated somewhat --also some of 
the mid -frequencies. This means that 
some audio distortion takes place since 
these modulation frequencies will not 
be present in their true amplitudes in 
the audio output of the receiver (un- 
less proper correction for this char- 
acteristic is made in the audio system 
of the receiver). The somewhat round- 
ed "skirts" of the response curve may 
allow the upper sideband frequencies 
of interfering strong adjacent -channel 
signals to get through (even though 
weakly), if any such signals are pres- 
ent. 

The width of i.f. selectivity curve 
actually employed in practice is al- 
ways controlled by both the actual 
width that is dictated by the character 
of the signal to be received, and by 
several other considerations. Not the 
least important of these are both the 
quality of reproduction to be attained, 
and possible interference by strong 
adjacent -channel transmitters. 

I.F. Signal and Amplifier 
Response in Hi -Fi AM Receivers 

Some AM broadcast band trans- 
mitters in the so- called "high- fidelity" 
classification were manufactured sev- 
eral years ago. These are designed to 
handle an audio -frequency range up 
to 7500 cycles. The ideal bandpass 
response characteristic of the i.f. am- 
plifier in such receivers would extend 
to 7.5 kc. each side of the nominal in- 
termediate frequency, when the re- 
ceiver was switched to the Hi -Fi posi- 
tion. This is a total passband 15 kc. 
wide, as shown in Fig. 7A. It would 
then accept, without discriminatory 
attenuation, the sideband frequencies 
of the highest audio frequency that 
would be transmitted. It is apparent 
that the design of such an i.f. amplifier 
is somewhat more difficult and costly 
than one for low- fidelity AM broad- 
cast reception. The type of i.f. re- 
sponse characteristic actually arrived 
at in practice is illustrated in Fig. 7B. 
Notice that it departs somewhat from 
the ideal in that its top is not abso- 
lutely flat, its sides slope somewhat, 

STANDARD BRANDS -R. C. A. 

SYLVANIA, G. E., ETC. 
Minimum Order - 10 Tubes 

10 to 25 
26 to 100 

101 to 500 
501 and over 

40% off List 
50% oft List 

50 & IO oft List 
60% off List 

OUR SPECIALS 
CORNELL - DUBILIER - CONDENSERS 

20 a 20 -159 V $ 
45 1S5 - 1T4 - 384 - 1R5 

25Y5 -same as 25Z5 .59 

8ÁH6 -same as 6AI {5 .69 
6ÁK5 -Brand New Western Electric .89 

Acorn Tubes 954 -955 -956 -957 .49 
Hearing Aid Tubes 501AX to 509AX .49 
All American Kit 50L6-35Z5-12SA7- 

12SK7 -12SQ7 2.65 
Miniature Kit 50B5-35W4-12BE6- 

12BD6-12AT6 2.65 

OUR OWN BRAND "COMMERCIAL" 
TUBE GUARANTEED UNCONDI- 

TIONALLY -100% 
All Types in Stock 60 °!, off List 

MADE BY STANDARD BRAND 
MANUFACTURER 

Write for Catalog 

rCOMMERCIAL RADIO 
L6BRATTLE ST., BOSTON 8, MASS, 

4frnd.ca 
Butterfly Tuners -80 to 300 Mc., 300 

to 1000 Mc. New in cartons $1.95 
Klystron Osc. Tube 2K25/723AB. Oper- 

ates on 3 Cm. 5.75 
Parabolic Reflectnrs -15" spun alum. 

Alzak fin for 1200 Mc. up. 
Ea. 2.19 
Pr. 3.95 

Microammeter -Beede 0 -200 3.29 
Meter Rectifiers 

Full Wave .95 
Half Wave .65 

VibratorSyn. 2 Volt 7 Prong for G.E 
Portables, etc. 1.65 

Microphone -T -24 carbon with push 
switch and cable 1.39 

Mike Buttons -1" carbon contact type 
T -30 3 for 1.19 

Air Trimmers-1 2 assorted 1.19 
Resistors -1/2 and 1 Watt, 500 assorted 7.95 
Mica Condensers -25 assorted .95 
Capacitor Dry Electro. 40 -40 -150 Volt 

6 for 1.95 
Power Transformer -Pri. 110 V. 60 Cyc. 

Sec. 500 V. C.T. 50 Ma., 5 V. 3 A., 
6.3 V. 3 A. 3.79 

Filter Chokes -20 Hy. 150 Ma. 2 for 3.50 
Plate Transformer -Pri. 110 V. 60 Cyc. 

Sec. 1000 V. C.T. 250 Ma. 5.49 
Swinging Choke -8 -30 Hy. 250 Ma. 60 

Ohms 3.69 
Wire Splicing Tool .59 
FM Antenna (under rug installation) 

88 -108 Meg. 2.96 
5CPI Tube 2.95 

SPECIAL 
Allwave Television and FM antenna complete 
with mounting pole, guy wires and 300 Ohm 
line lead -in, from -55 to 195 Meg..... $11.85 

Write for circular featuring radio components 
at bargain prices 

AMERICAN SALES COMPANY 
1811 West 47th Street 

Chicago, Illinois 
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MODEL 2413 
TUBE TESTER 
INDIVIDUAL CONTROL FOR EACH TUBE ELEMENT 

- Through flexible lever switching. Have 
confidence your tests are right. 

SIMPLICITY OF OPERATION - Fastest set- 

tings ever developed in a tester of its type. 

SOCKETS -One only for each kind re- 

quired, including sub -miniature, plus 

one spare. 

A multi -purpose test circuit -plus fast 3- 

position lever switching - enables you to put 
the SERVE in SERVICE with Model 2413. 
Test circuit provides for standardized 
VALUE test, SHORT AND OPEN ele- 
ment test. Simplified switching permits 
settings to be quickly made -just snap the 
switch up or down. Switching circuit gives 
individual control for each tube element and 
takes care of roaming elements, dual - 
cathode structures, multi -purpose tubes, 
etc. Filament Voltages, 0.75 to 110 volts, 
through 19 steps. 

Smart in appearance, Model 2413 case is of 
heavy metal with attractive two -tone ham- 
mered, baked -on tan enamel finish. 

Another Triplett feature is an external roll 
chart in a streamlined case that can be 
attached to the tester case by the hinge 
posts when cover is removed. It combines 
the advantages of both roll chart and book 

July, 1917 

chart, for adding new data. The location is 
right, and settings can be quickly made. 

With all these valuable features, Model 2413 
is a tester of proved worth, for either counter 
or portable use, and is needed by every 
Service Shop. 

You Need This Handy Model 666 -H 

Volt -OHM- 
Milliammeter 

Has A. C. and D. C. 
Volts at 1000 Ohms 
per Volt 0- 10- 50 -250- 
1000 -5000 (compen- 
sated copper -oxide rec- 
tifier provides for A.C. 
measurements); D.C. 
Milliamperes 0- 10 -100- 
500; resistance 0-300 - 

Ohms; 10 Ohms read- 
ing at center scale; 
0- 250,000 Ohms. 

44,- Triplett 
ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 
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&' WELLER 
5 seconds. 

Ready to solder in 
RETI1 

LESS TIP needed. 
'Heats only 

WFpST CO 
C 

Ideal for servi ce calls. 

SOLDERING 
GUN 

110 Watts 
115 Volts 

60 Cycles 

You get fast, dependable solder- 
ing heat because the Weller Solder- 
ing Gun operates on a new princi- 
ple. A specially engineered built -in 
transformer of light weight pro- 
duces soldering heat in the loop 
tip. See your radio parts distribu- 
tor or write for bulletin. 

WELLER MFG. CO. 810 Packer St., Easton, Pa. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., N. W., Toronto, Ont. 
Export Dept.: 25 Warren St., New York 7, N. Y. 

TEACH YOURSELF 
Radio & Electronics 

Magi -Klips Kit 
Build 18 Experiments at Home -No Tools! 

RADIO RECEIVER. HOME BROADCASTER, PHO- 
TOELECTRIC RELAY. CODE PRACTICE OSCIL- 
LATOR, SIGNAL TRACER, REMOTE CONTROL 
RELAY, Phonograph Transmitter, Intercommuni- 
cation Amplifier, Code Transmitter, Radio Fre- 
quency Oscillator, Telephone Line Amplifier, 
Electronic Switch, Phonograph Amplifier, Tem- 
perature Relay. Contact ore 

c- roneMetronome,IntrvalT mer (one-shot), In- 
terval Timer (repeating). 

With a Magi -KIipr kit you cover the entire 
field of radio and electronic engineering theory 
quickly in your spare time. It's simple to ar- 
range the components for each circuit. No 
soldering. No tedious wiring. Kit operates on 
110 v. AC or DC and includes 35Z5 rectifier, 
50L6 power amplifier, 12SL7 double triode. 
powerful 4" speaker -mike, plate relay, broad- 
cast and SW coils, tuning condenser and gen- 
erous supply of resistors, condensers, chokes, 
extra wire. Parts worth double the price of kit. 

Kit's 48 -page manual has complete instruc- 
tions and diagrams easily followed by the be- 
ginner. Remember, you need no tools, except 
possibly a screwdriver, with a Magi- $2971 Klips electronic experimenter's kit. 

COMPIXTE 
School. - MAGI-KLIPS Kita r excellent 
equipment for laboratory a n classroom. 
Write for Special discounts. 
Dealers - Some territories open. Write for 
your trade discounts. 

IDEER 6 TAYLOR COMPANY 
Dept. N, 1340 Olivia St, 
Berkeley S, Calif. 
Please shin Magi -Klin eleetrnnic kit(s). 
I enclose o......... 

Please mail illustrated folder. 

Name 
Street 
City 

"Electronics Atn,l, I 

J State 

108 

2 1 SPECIALS 
faz I MME01AlFeafgray 

AN OUTSTANDING OFFER 
SELF- CONTAINED AUTOMATIC RECORD CHANGER 

No wires to connect. Just plug in and play 
through radio. 45 minutes of uninterrupted 
plays of 10 or 12 inch records without reload. 
ng. For 110V. 60 cycle operation. Complete 
with leatherette covered cabinet. 

B -6260 Reg. Dealer Cost.. 53995 

SPECIAL PRICE, NET $3495 
Lots of 6 or more. Net. ea. $3450 

Seed for FREE Bargain Bulletin 

731 West Washington Boulevard 
Dept. N CHICAGO 6. ILLINOIS 

and it has slightly rounded "skirts." 
Some sidebands are attenuated, but 
not sufficiently to seriously affect re- 
production of the transmitted intel- 
ligence. 

(To be continued) 

Spol Radio News 
(Continued from page 20) 

ment, at least, little difficulty is an- 
ticipated in getting international 
agreement on frequencies. "The basic 
principles of the United States sys- 
tems now in use," says Rear Admiral 
Earl E. Stone, chief of Naval Corn - 
munications, "are sound and satisfac- 
tory for world -wide use." He added 
that while there is room for develop- 
ment in the marine field, radio and 
electronic equipment already tested 
should not become obsolete for many 
years, and should also meet require- 
ments of all international conferees. 
Whether there will be objections to 
this view remains to be seen, but few 
are anticipated. 

ENHANCING SAFETY in another 
field was a radio development late in 
the spring, with FCC's Radio Intelli- 
gence Division playing a leading role. 
It will be remembered as the radio de- 
tective network that ran down enemy 
stations during the war, usually in a 
matter of minutes after the aliens 
went on the air. The RID network 
now is available to lost planes, and has 
been coordinated with networks oper- 
ated by the Coast Guard and Army, 
with a direct telephone hook -up with 
the Civil Aeronautics Administration's 
airways network. Pilots will notify 
any available CAA airway radio sta- 
tion if they are in trouble, giving fre- 
quencies on which the pilot can trans- 
mit. FCC and other networks will be 
immediately alerted and then the pilot 
will be told what frequency to use for 
his "long call." Within five minutes, 
he will be given a good fix, according 
to estimates of the experts who have 
set up the service, but if we know our 
RID, most of the time the fix should 
come through in a much shorter time. 

AVIATION, if you don't already know 
it, has become a big customer in the 
radio field. Next to hams, FCC an- 
nounced recently, aviation now is the 
largest single radio group under Corn - 
mission license. Total aviation sta- 
tions are approximately 15,000, and 
13,000 of these are in cockpits. In an 
effort to streamline licensing and 
checking these stations, FCC has con- 
sulted government, business, and pri- 
vate interests. Result, early this sum- 
mer, was a new set of regulations, 
making it possible to get a license 
through FCC -designated CAA repre- 
sentatives. The application form has 
also been simplified. On the other 
hand, don't expect miracles from the 
Federal bureaucracy. The streamlined 
rules and regulations cover both sides 
of 32 single- spaced, typewritten 812x 
11 pages. 
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 NEW GUARANTEED 
"TAB' 

That's A Buy 
ELECTRONIC PARTS 

TESTSET 268U 
CRYSTAL RECTI- 
FIER CHECKER 

TESTS CRYSTALS 
1N21, 21A, 21B, 23, 
23A, 23B, 25 & 
OTHERS -WESTON 
Multicolored E n g - 
lish reading scale on 
3%" S q . Bakelite 
MTR Tester checks 
forward & back re- 
sistance in Rilohms 
& back current. 
Checks British crys- 

9a 
tars. Tester comes 
complete in crackle 
finish. Navy cast 

s. Spar 
L. Wt. 3 Lbs. Spare 
parts, gasket, e t c. 

Waterproof. INSTRUCTIONS, manual Battery 
included. Packed for overseas shipment. Navy 
Insp (G'cost $125) Gtd NEW. 

SPECIAL $15.95 

1N21. 22. 23 25 pa 
CRYSTALS. 

1N344 
NEW 

S 1.35 
CHOKE 0.5 11y,,/100 ma GE 4 for .98 
8H /ilOma/$-1.10; 3Hy /275ma 2 for 2.95 
101OOma'2 for $2.23; SONY /1$Oma..... 1.95 
100 /2ma /69e; 2.5 /8ó0m8 3.95 
3Hy/ Oma/3 for $1; 3í(y /400ma 2.73 
81íy /lOOma/$1.1C0 8Hy /ß00m8 2 for 2.89 
í2Hy /85ma/ for '$1.20; í8}[y /eoma 2 for 1.98 
Dual 2Hy /300ma/$1.25; 10Hy/45m5 .89 
8Hy /150ma/2 for $2.30 l01ä' /500ma 5.95 
TRANSFORMERS 115V /ÓOcy inpt cased 
SOOVCT //60ma, 6.3/4A Hmtelly cased HVins 1.49 
3200VC1.&780VCT /200ma H'cased HV lea 13.95 
1550VCT /150ma, 8.3V/4A, 5V/3A 8.50 
7.5VCT /e.5A 6.3VCT /3A Cased 3.75 
1300VCT 35óm8 Cased HV lnaltd 6.95 
úSI 5V /8A GE 12.5KVIms1 4.50 
5V /115Amp eased HV Mal. Kenyon 7.95 

GE Variable VARIAC VR 

pp115V 

/80e/7.6s1o.9s 

TRANSTAT RS15V/60cPR/.21236VCT í82m2: 
29.50 

REGT Tube, CHOKE 8Hy. 2 CONDSRS OIL 
Á N R 

Fit 
Y r1 

Chassis. 12.95 
TRANSFORMER L 230VCTesma . $.98 
MULTI FILAMENT AMENT & PLATE TUBE CHER 

TRANSF 2.25 
11SV /60c, 925VCT /20Oma, eV /SA. 5V /6A 4.95 
SPEECH AMPLIFIER MODULATOR & SIDE 

TONE AMPLIFIER CHASSIS ART -13 
COLLINS. IST AUDIO STAGE & DRIVER 
COMPLETE with with 

TO PP 
& DATÁ1 

TUBE5,$4.95 

TRANSFFSV /115Am KENYON 115V 60c Pri 5 7.95 

1000VCr//O1Óma /5 e.9V/ A.' 5V /3A, 256.3V/ 
7.50 

85A. 6.3V /1.23A rased 
//HV 

Mal. 115/60 4.25 948 
3V /1A 0.ÌV //.6A. 115V /60c H11 c Bd 2.95 

1000V /45ma, 795VCT /80m8, 3x5V/ 3A, e.3VCT/ IA e.3V /.3A, 115 /60e, cased HV 7.95 2l00/ 21ma. cased HV Inaltd 4.95 
3800VCT /2.7A. 220, 440V/60,, ased 45.00 
1100VCT/212ma, 115V /eoe cased 6.50 110 -220 to 220 -440 /190 WATTS RATIO TR 4.95 
CONDSRS 

for $2 2mf /g 0 2 for .79 
4mfd /600. 2 for $1.215; lOmfd /000 2 for 2.50 
20mfd /eOO, 2 for $4.95; 15mfd /1000 2.95 2mfd /3000 $3.60; 4mfd /3000 5.00 
BC 1253 RADIOSONDE TRANSMITTER .97 

AUTOSY N A1&5 Paired Indicators 18.24v 60e.$ 3.95 
BLOWER AIR 115v 60cyy 'not, 200CuftM Dual. 13.95 BLOWER AIR 28VDC,AC Inpt. 100CuftM 4.95 
BLOWER AIR & Trans( 115VAC 100C0ftM 5.95 
WE DYNAMIC BEACHMASTER MIKE 20ftCable 7.95 

w 
One 81ÁL5 on i 85DB ga J $9.49 

SAME STRIP LEnSS 
&TUEpp 

3.49 
CW3 RCVR COMPLETE 115V /60c 

13.95 CW3 
& 

F3 WILCOX RCVR COILS 5.1/ 2.79 
HEADSET 10.000ohm 8ft cord & plug 2.95 
FOXBORO Electrical RECORDER 39.95 
VIBRAPACK & STORAGE BATTERY .. 9.95 WE SELENIUM RECT KS5825 25.00 
STROBOFLASH CONDSR 32mfd /660VAC/ 2000WVDC /4SEC . 7.95 

DYNMTR 12/24VDC Inpt SOOV /50ma $1.95 DYNMTR 12 /24VDC Mot 275V/110ma & 12V/3A 1.95 
DRIVER TRANS? 1/845 to PP Grids 805'..... 4.95 
DYNMTR 12V inpt 500V /S0ma & 275V/110ma 

& filters. Cased, complete 4.95 
SELENIUM ITT &T 6n8AV1 FW85V /2.4A outpt 6.95 
WST Copper Oxide Fleet FW12V /1.25A outpt 3.40 

TEST SET OSCILLATOR 7111161058 RF 
SIG OSCILLATOR LABORATORY UNIT 15.25MC'S & 180- 23OMCS l o o t 
115VAC /60ry. Cased S 95.00 

AUTOSYN 50F BENDIX 50V /6Ocy/ 
PAIRED 110V IN 8.95 

SYNCHROSCOPE SP3" OSCILLOSCOPE 
COMPLETE DIAGRAM & DATA 49.95 

WE 92A Transmission meas set & 51A osc 150.00 
CRYSTAL STD 200KC VACUUM SOccyy 5.95 
OUTPT TRANSF PP /805'8 to Multlllnes. 9.95 
STROBOFLASH TRANSE 1540V /115V/ 

60cy Inpt 4.95 

RELAY Time delay 11SV /1oampp/AC&DC $1.49 CONDENSER VARIABLE I50MMF /3500V 1.25 CONDENSER VAR 74MMF /080SP.70H3030HN 1.20 
WESTON DONUT TYPE 604 TRANSF 200/5A 3.49 PRECISION WW ONE MEG RESISTORS...3 for 2.10 

.,DB,' 

METER 
WESTING- 

HOUSE 
RC35 

ß%" Bake- 
lite Case, 
Square Mod- 
ernistic Ap - pearance, Rectifier 
Type, Range 
Minus Ten Plus Six 
Decibels, Cal.' 
for %" Steel 
Panel, O- DB /6MW, fn 600ohms at 1000Cycs., 
F.S. 3.79VAC. New GTD., Ind. Boxed. 
SPECIAL $4.95 
TWO FOR $9.00 TEN FOR $42.50 * * * * * * * * * * * * * * * * * * * * * * * ** 
DE JCR ONE MILLIAMPMTR 2'k" B'C $2.50 
GE ONE AMP OR 5 AMP RF MTR 2.95 
GE 2000 VOLPbfETER 1000 ohm/V 24" B'C 4.95 
WESTON 476 SQ 3" B'C 16 VAC 4.25 

RAYTHEON VOLTAGE REGULATOR 
CASED NEW S.C. TROPICALIZED 

AdJ- Voltage Inpt 95- í30V /60cy, outpt IISV 
.58AMPS. ONE HALF /I°,ó REGULATION, WT 
20Ibs 61/óH81.4 
L5/8"W-OVER- 
LOAD PRO- 
T E C T E D. 
R U G G E D 
DSGN. 

"TAB" 
SPECIAL $14.95 

866A's COMBINATION 
TRANSFORMER & SOCKETS 

CONSISTS OF TWO JAN NEW St16A TUBES, 
TRANSFORMER GARDNER ELEC CASED 2.5V 
10 AMP, 115V /13Ocyinpt H.V. Insltd 9000V wkg 
similar to illustrated unit; "TAB" Tested 16000 
VAC Test: Same nits Is KENYON Tß89 -SOCKETS 
CERAMIC JOHNSON 224. 

SPECIAL $5.95 
866A Caps 9/16" Insltd & ......2 fer S 0.18 
TRANSFORMER ONLY for Two 888A's 3.95 
872A's COMBINATION Transformer, sockets 12.00 
872A TRANSFORMER 115 /60ry 6.95 
872A TRANSFORMER 220V /60cy 6.95 
866A TRANSFORMER 220V /6Oey 3.95 

ANTENNA SCM50 /18ít MTG & Base $4.95 
ANTENNA SCM49 &50/791/4" 4 for 1.00 
ANT SOCM /ATS, 97e; ANT AN3OB /308/4 "..... .97 
AMATEUR RANDOM BAND FREQ XTALS 2 for 1.00 
TELEVISION LE'S 7mBta slug tuned 3.95 

GUARANTEED USED S.C. & NAVY EQUIP 
CRYSTAL CALIB SIG GENERATOR 8- 
15MC'S & 45to77MC'S -2nd. 3rd & 4th 
Harmonics Usable coverage to 230mc's 
consists of 
2/6527 audio lamp.m9002 CV.0 

9006 
Raneágg0. 

MV 1ÌS /80cy rectifier oertion Rugged de- 
.1ggnn x44. 

BC 392.113V/80cy 1.Sto18MC'S RCVR 34.95 

CO MS & CRYSTAL 130311 HANDLE- TALKIE S 1.95 
TEDIEPHONE REMOTE CONTROL RM53 Sig C 3.49 
BC61 MIT CHASSIS & COI. & 

7.95 
AUTO TRANS? 115V or 230V50 -eocy /1400 

WATTS. Cased, W.E. Specs 19.95 
VOLTOHMMETER AC -DC TRIUMPH MODEL 324 15.95 
UTC LVM 11 /30Watt Autoformer ($11.50) 3.95 

HT4 OSC, buff & driver tuning units 5 2.95 
TELEVISION 2500V /l2ma Transf /115V/ 

60c. Cased W.E. Specs 5.95 
CHOKE Cased N.V. 12Hv /30Oma....2 for 5.50 
MICRO -SWITCHES Meld. Types....3 for 1.00 
TRANS? 15000V /3Sma, PRI 115V /60cy 15.95 
MANSE 9800V/32ma. PRI 115V 400cy, 

Wks60c . cased Sperry 9.95 
PPOL6/ 5000ohm NiFi- Multitap- second 3.95 
OSCILLOSCOPE 3" KIT Tubes & Pwr Sup - 

plies. Complete Kit 
CONDSRS OIL 2MFD /2000WVDC 2 for 3.98 

16.95 

$2 Min. order FOB N.Y.C. Add Postage all orders 
and 25% deposit. WOrth 2 -7230. Send for catalog 
300. Specialists in International Export, School, Col- 
lege & Industrial trade. Money Back Guarantee. 

211'1/ $2.21 .rl;i'1 or 5C I'1 $3.95 
3BP1 &socket .... 2.99. 5BP4 & Socket... 6.95 
2C26/ .75 1825 2for 1.3o 
845 / 4.98 815 2.23 
829B/3E29 2.90 448A/2C40 2.60 
807 Two for 1.90 866A & Socket 1.00 
304TL Two for.. . 7.81 872A & Socket 2.90 
954/ .SO .5 for 2.00 955/ .. .75. 3824 @ 4.95 
958. 957. 958A, 959 & Socket. each .90 
2V3G 75e' eA05. 61e; 2050, 2X2. RK60/ 

1841. 6SL7, 1E7G. each .89 
WE 703A & 368A UMW Doorknob. new & 5.95 
8V6//70e; OSN7. 12SA7/81o. 6SA7/61o. 6B8G/ $1.15. 686/590 eJSM /550; 5Y3GT /410. 80/ 

#Se; 3A4/75e 8ALS /51e; 8C8 /$í; 6F/7/$1; 
BK7 /66e OES/Sie; eAC7/900 

B 
2 for $1.80; 351.6, 5óL6, 35Z5. 12SQ7, 12 87 2 for 1.80 

KIT SILVER&MICA CONDSRS 50 for $2.00 
KIT CONTROLS 50- 2megohm. POTS 10 for 2.50 
MOTOR TIME DELAY RELAY 11SV /60C /10 2.95 
KIT RESISTORS 1/2 &1 Watt 

S0to2megohms 100 for 2.50 
KIT VITREOUS WW RESISTORS 20 for 1.00 
KIT SOCKETS 25 ASSTD (8.7.5.4P) 2.35 
KIT POWER RHEOSTATS 

25 &5OWatt 6 for 4.95 
KIT ROTARY SWITCHES 6 for 1.75 
KIT KNOBS ASSTD WITH BUSH 25 for 1.25 
KIT FUSES ASSTD BUSS & LF 300 for 3.95 
3024/11K24 Two for $s3.15 100th Eimac.. 4.95 
KIT HARDWARE 00013 ASSMNT ONE Lb.. .99 
EFT SPAGHETTI SLEEVEING Asstd. 75 ft 

tor 
KIT BRUSHES 100 ASSTD. 1.99 
KIT GROMMETS RUBBER 100 ASSTD .99 

6AK5 /950 a 5 for $4.45; 836 ea. $1.49 808/52.75 (a 2 for 5.00 
Tubes Gtd exception open filaments which are checked 
before shipping RAILWAY EXPRESS. 
VACUUM CONDENSER 100MMF/ 7500V . 4.93 
VACUUM CONDENSER 50MMF/ 7500V . 4.50 
VACUUM CONDENSER 3OMME /20,000V .. 6.95 

STANDARD MFR MICA CONDSR 
.01 /1200VT -8 for 51; 0l 2500VT 5 for $1.00 
.01 /S000VT -2 for $1.80; S5MMFD/ 
.001/1/10000VT,20 for 51; 006/1000VT 15 for 1.00 
.001 /2500VT -5 for $1; Ó1S/ 000VT 2 for 1.80 
.033 /2500VT- $í.2S .02/1000VT 5 for 1.00 
.00012/1000 10 foi $1: .0039/ 

5000VT 3 for 2.00 
.03 /I000VT -4 for $1 .003 /1200VT 8 for 1.0o 
.005 /1200VT -8 for $1; .015 /1200VT 5 for 1.00 
.01515000VT -3 for 52; 002 /6000VT 2 for 1.50 

GYRO SERVO UNIT BEND IX 12800.16. 
HORIZONTAL STABIL- 
IZER (G'COST NAVY 
51600) SCHOOLS COL- 
LE ES. LABS, AMA- 
TEURS. EXP'S. AN OP- 
PORTUNITY TO HAVE 
A GYRO UNIT FOR 
YOUR WORKSHOP. 
ADAPTABLE FOR 
MODEL PLANES, ROCK- 
ETS Sr REMOTE MECH- 
ANISMS. W G T . 12 lbs.. 16 "x6 "x7" 'TAB" 

*moi * * * ** $ * * ** 
SUULLAETOR 21 D & B' * 1801 2 t * * * * *.*$ *9* 
SYLVANIA 0634 CRYS- 
TAL 
for 

$1.39 , $2.40 * * * * * * * * * ** 
ANTENNA PARABOLIC 
RADAR ASSEMBLY 24" 
Dia. DRIVE & SELSYN 
MOTORS. Wave guide 
couplings 

including collar 
for mtg 380 Deg Mori. 
Control & adj Vertical 1.142kIrorir $29.50 

5OMMF /20000V JEN- 
NINGS VC50 /e1/2" 1 x 

(LIST $18) 

a or 
AB" SPECIAL E12.94 

*** *** * *$ * * * *** * *** * * * * * ** 
Collapsible Telescopic ANT /AN30. 12 "to9ft.... $1.49 Antenna sections SCM3O /391/4' long; 12 for... 1.00 

"TAB" Dept. ?RN, Six Church Street, New York 6, N. Y., U.S.A. 
THAT'S A BUY CORNER CHURCH & LIBERTY STS., ROOM 200 

"TAB" 
THAT'S A BUY 

July, 1947 109 

www.americanradiohistory.com

www.americanradiohistory.com


Model GI -RM 4 
Recording Motor 

78 RPM) 

(5;lO0-4/tUP/li... AND PLENTY OF IT! 
These four important features of 
GI -RM4 Recording Motors 
assure high recording fidelity, 
because: 
1. AMPLE SMOOTH POWER meets every 
recording (or play -back) requirement. 

2. CONSTANT SPEED, whether motor is 
"hot" or "cold" prevents instantaneous 
speed changes. 

3. DYNAMICALLY BALANCED...each 
rotor is dynamically balanced in special 
built instruments. 

4. EFFECTIVE CUSHIONING throughout 
motor guards against vibration dangers. 

Send for details on advantages 
of GI -RM4 Recording Motors... 
and on the complete Smooth 
Power line of phonomotors, 
recorders and combination 
record -changer recorders. 
Note fo individual users: Smooth Power motors 
acre sold only through established trade channels. 

THE GENERAL 
(-T; INDUSTRIES co. 

DEPT. MR ELYRIA, OHIO 

MINERVA 
Po $2995 

pal FULL SIZE 
34/9 PORTABLE 

Battery life over 125 hours 
Plays on AC -DC or Self -contained Batteries 
Superior tone Honeycomb grill 
Gorgeous deluxe 2 -tone coated fabric 
covering 
Push -up handle -brass fittings 
Alnico 5" P.M. speaker 
Built -in loop antenna 
Leather identification fag 

Cement 

Wire Stripper Kit- 
Lite- Koat-Chemical Laboratory 

G -C PLASTIC CEMENT 
Beet n 
cement 

grade 
for plastic 

pyroxyli 
cab- 

inets, knobs, etc. 
No. 32 -2A -2 oz. bottle. 

Dealers' Net 3:1r 

G -C WIRE 
STRIPPER 

'MINERVA 

FULL SIZE 

TABLE MODEL RADIO 
6 Tubes including rectifier 

$199_5 
5 "Alnico permanent magnet 
speaker 
Full vision illuminated dial 

AC -DC superheterodyne 
Built -in loop antenna 
High sensitivity -excellent tone 

Some Dealers Territories Still Open for 
The Minerva Line 

NATIONAL DISTRIBUTORS 

899a Southern Blvd., N. Y. 59, N. Y. 

lio 

KIT 
Handy, complete with stripper 
and 7 different 
size blades in 

steel box. Strips 
wire No. 8 to No. 30. 

No. 733 -K- Standard Kit. 
Dealers' Net $9.00 

G -C LUMINOUS 
LITE -KOAT KIT 

Long -life, luminous, 
sate coating; "glows in 
the dark." Supplied 
complete for home, office, many 
uses. No. 184-0-Deluxe Kit. 

Dealers' Net $1.20 
G -C ELECTRONIC 

CHEMICAL 
LABORATORY 

Ideal for servicemen: 
19 bottles & chemi- 
cals in heavy (free) 
steel rack. No. 998 - tr= Dealers' Net $0.07 

Sold by All Jobbers 
%i rite for complete catalog. today! 
RADIO DIVISION DEPT. H 

GENERALCEMENT Mfg. (o., Rockford, Ill., U.S.A. 

Manufacturers of over 3,000 products 

Sales offices n principal urge, 

Practical Microwaves 
(Continued from page 37) 

circuits comparable to that previously 
known and used on lower frequencies. 
Any modifications should be towards 
simplicity by reduction of components. 
Preference should be given to tubes 
that are conventional or produced in 
sufficient volume to assure reasonable 
cost. Quarter wave phenomena should 
be recognized and utilized wherever 
possible as will be the case for wave 
guides and cavities to replace other 
transmission lines and tuned circuits. 
Circuits should be simple with a mini- 
mum number of parts which cause 
complex conditions. Parts should in- 
clude only those necessary for correct 
phasing of the circuit on the desired 
frequency. Parts should be of such 
dimensions and should be so placed 
on the chassis that they will have the 
correct wave guide, cavity and other 
circuit effects needed for the utiliza- 
tion and frequency desired. 

14. Are special tubes necessary? 
Magnetrons and klystrons are two 

types of tubes heretofore widely used 
on microwaves. The "Lighthouse" or 
disc -seal type also functions on micro- 
waves but becomes impracticable be- 
yond about 4000 megacycles. The au- 
thor has preferred to concentrate on 
the use of mass produced conventional 
receiving and transmitting tubes uni- 
versally available and low in cost. He 
is accomplishing this on u.h.f. and s.h.f. 
by making the transit time equal to 
any required number of periods of 
oscillation. Developments have reached 
a point where it will be soon possible 
to describe it to the radio public in- 
terested in microwaves. 

15. What features in microwave 
equipment make it possible to obtain 
maximum efficiency with minimum 
transmitter power? 

Transmitter power may be reduced, 
even down to some low order such as 
a milliwatt, depending on how many 
of the following advantages or aids 
are provided: 

(a). Keeping transmitter at or very 
close to the antenna so that very little 
transmission line is used and very lit- 
tle energy is lost in transferring en- 
ergy from the transmitter to free 
space. 

(b). Using wave guide or coaxial ca- 
ble having the lowest possible loss per 
unit length. 

(c). Having either a clear unob- 
structed horizon or obstructions of 
such location, dimension, contour and 
composition that it can reflect energy, 
striking it in useful directions. 

(d). By utilizing arrays or reflectors 
that concentrate the energy fed to the 
antenna and sending it out in a nar- 
row beam instead of being diffused in 
every angle of a sphere. Similarly at 
the receiving point, such arrays or re- 
flectors should pick up the energy of a 
relatively large region in free space 
and focus it on the antenna dipole. 
This gain may be anything higher than 
unity. On super high frequencies it 
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equipment 
Valuable, hard -to -get, electronic materials 

aAA 
equipment can be obtained throng 

Approved Distributor surplus by the 

inventories, declared these 

Armed Forces, have been allocatedisoot 

Approved Distributors 
for 

addresses of our distributors 

The names and addr 

are listed below. They equipped to serve 

eeds and will know what is immediately 

your n 

available. 
BOSTON, MASS. 

Automatic Radio Mfg. Co., Inc, 
122 Brookline Ave. 
Technical Apparatus Co. 
165 Washington St. 

BUCHANAN, MICH. 
Electro- Voice, Inc.. 
Carroll & Cecil Sts. 

CANTON, MASS. 
Tobe Deutschmann Corp. 
863 Washington St. 

CHICAGO, ILL. 
American Condenser Co. 
4410 N. Ravenswood Ave. 
Belmont Radio Corp. 
3633 S. Racine Ave. 

EMPORIUM, PENNA. 
Sylvania Electric Products, Inc. 

FORT WAYNE, IND. 
Essex Wire Corp. 
1 o01 Wall St. 

HOUSTON, TEXAS 
Navigation Instrument Co., Inc. 
P.O. Box 7001, Heights Station 

LOS ANGELES, CALIF. 
Cole Instrument Co. 
1320 S. Grand Ave. 
Hoffman Radio Corp. 
3761 S. Hill St. 

NEWARK, N. J. 
National Union Radio Corp. 
57 State St. 
Standard Arcturus Corp. 
99 Sussex Ave. 
Tung -Sol Lamp Works, Inc. 
95 -8th Ave. 

NEW ORLEANS, LA. 
Southern Electronic Co. 
512 St. Charles SI. 

NEW YORK, N. Y. 
Carr Industries, Inc. 
1269 Atlantic Ave., B'klyn. 
Communication Measurements 

Laboratory 
120 Greenwich St. 
Electronic Corp. of America 
353 W. 48th St. 
Emerson Radio & Phonograph 
Corp. 
76 -9th Ave. 
General Electronics, Inc. 
1819 Broadway 
Hammarlund Mfg. Co., Inc. 
460 W. 34th St. 

Johanns & Keegan Co., Inc. 
62 Pearl St. 
Newark Electric Co., Inc. 
242 W. 55th St. 
Smith -Meeker Engineering Co. 
125 Barclay St. 

NORFOLK, VA. 
Radio Parts Distributing Co. 
128 W. Olney Road 

ROCHESTER, N. Y. 
W. & H. Aviation Corp. 
Municipal Airport 

SALEM, MASS. 
Hytron Radio & Electronics Corp. 
76 LaFayette St. 

SCHENECTADY, N. Y. 
General Electric Co. 
Bldg. 267, 1 River Road 

WASECA, MINN. 
E. F. Johnson Co. 
206 -2nd Ave., S. W. 

: ;.! ,i i s p si . .1f Ii Op f1Ii1 I 1is: s0 I ¡ i . 1 Os 1i *I 7I I**j ¡.¡*1 *j s¡i%1IÌI¡%:%ssis%i ;:sQ,p.p.ss.ppy I i i h-i i . i s s . . 

July, 1917 

OFFICE 0T AIRCRAFT AND ELECTRONICS DISPOSAL 

WAR ASSETS ADMINISTRATION 

Offices located at: Atlanta Birmingham Boston Charlotte Chicago 
Cincinnati Cleveland Denver Detroit Grand Prairie, Tex. Helena Houston 
Jacksonville Kansas City, Mo. Little Rock, Ark. Los Angeles Louisville Minneapolis 
Nashville New Orleans New York Omaha Philadelphia Portland, Ore. Richmond 
St. Louis Salt Lake City San Antonio San Francisco Seattle Spokane Tulsa 
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rp)Lb: LEVISION 
ABORATORI ES 

THE GREATEST BUY IN 
TELEVISION! 

COMPLETE 

TELEVISION RECEIVER 
KIT... Simple, Easy to Assemble 

A complete Television Kit using a seven 
inch tube which gives 26 sq. inch pictures. 

THIS KIT HAS EVERYTHING 

Slug Tuned IF for max. gain 
OM Tune to any 3 of 1st 

7 channels 
Beautifully Finished Front 

Panel 
Choice of Walnut, Mahog- 

any or Blonde Maple 
Steady Hold Synchronizing 

Circuits 
Removable Optical Glass 

Screen 
All necessary parts, wire, solder, etc., in- 
cluded-Nothing else to buy. Instructions 
are written in an easy step by step method, 
pictures and pictorial diagrams included 
enabling accurate construction. Align- 
ment instructions without use of expen- 
sive teat equipment given in detail. 

PRICE 
ONLY 1995 LESS TUBES 

Complete set of 17 tubes including 
7' Cathode Ray Tubes $40.00 

20% deposit with order -balance C.O.D. 
We pay shipping charges if full amount 
accompanies order. 

ORDER DIRECT OR SEE YOUR 
LOCAL DEALER 

IMMEDIATE DELIVERY 

CERTIFIED TELEVISION LAB. 
5507 13th Ave., Brooklyn 19, New York 
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may be anything the station owner 
cares to provide. Gains of 1000 at each 
end (total 1,000,000) are feasible on 
frequencies exceeding 3000 megacy- 
cles. Gains of 10,000 at each end can 
be achieved on frequencies exceeding 
10,000 megacycles (total 100,000,000 
times) . 

(e). Keeping the receiver close to 
the receiving antenna to minimize 
losses in transferring energy from an- 
tenna to receiver. 

(f). Using coaxial cable or wave 
guide having minimum loss per unit 
length at the receiving station. 

(g). Using a receiver of high sensi- 
tivity. Receivers for very high fre- 
quencies that can function on signals 
of .2 microvolt or a trifle less already 
exist. Microwave receivers have not 
yet attained such high sensitivity in 
practice. However sensitivities in the 
order of 2 microvolts or less have been 
attained. This should be sufficient for 
horizon communication even with low 
transmitter power. 

(h). Using a receiver sufficiently se- 
lective or sharp in tuning so it covers 
little more than the bandwidth repre- 
sented by the incoming signal. There 
is no sense in picking up the noise of 
1000 kilocycles bandpass when the 
transmitted signal only occupies about 
100 kilocycles. The less noise picked 
up with the signal, the more amplifi- 
cation may be used in the receiver for 
an understandable signal. This is 
equivalent to a tremendous increase 
in transmitter power. Receivers should 
have no more circuits than necessary.. 
Additional circuits and tubes means 
more skin losses, more dielectric losses, 
more thermal noise in the tubes and 
circuits, etc., provided however, this 
is not achieved by driving each tube 
too hard. 

(i). Making sure that the antenna 
dipole is at the correct focal point for 
a given reflector dimension or array. 
This will differ with each frequency 
or wavelength. It is comparable with 
the correct positioning of the bulb and 
the filaments within the bulb for an 
automobile headlight. If a headlight 
beam is depressed it hits the earth 
sooner. If beam is raised it reaches 
out much further. If raised too high, 
it will be lost in undesired direction. 
The smaller the wavelength or higher 
the frequency, then the closer can a 
dipole's quarter wavelengths approach 
the dimension of a pin point which, in 
the final analysis, is the only true fo- 
cal point. 

(j). Correct polarization. The re- 
ceiver antenna dipole must be at the 
correct angle for the incoming energy. 
If there was nothing enroute to change 
the angle of the wave fronts, then the 
receiver antenna dipole could be at 
the same angle as at transmitting 
point. However, if the energy hits the 
earth or obstructions enroute, it may 
undergo a change of polarization or 
angle. Unless the receiver antenna di- 
pole is correct for it, much energy 
which otherwise could be available is 
lost. This may not be readily appar- 
ent to the user of the equipment since 

enough may remain for satisfactory 
communication. Antenna research con- 
ducted by the author even on low fre- 
quencies indicate that gains as much 
as 100 times are possible if the re- 
ceiver antenna is correct in angle for 
an incoming signal. It may be incon- 
venient to try and keep it constantly 
correct but where it is convenient to 
do so, it is a most valuable advantage 
in providing more range and signal 
strength. This will hold true on any 
frequency whether microwaves or not. 

(k). In the case where both stations 
are fixed or stationary, do not lock 
their locations until it has been de- 
termined they are spotted at their 
maximas with respect to each other. 

(1). Take advantage of antenna ele- 
vation so that no energy, or as little 
as possible, diverges to strike the 
earth where it is absorbed in some 
degree or produces a change in polar- 
ization, direction or unfavorable phase 
relationship. By whatever amount the 
transmitting and /or receiving antenna 
locations are elevated, then the square 
of that amount of range and /or signal 
strength will be available. It is the 
simplest and cheapest way of raising 
signal strength and increasing the 
range. Antennas require no tubes, 
electric power or constant expense as 
an increase in transmitter power might 
otherwise require. In the final analysis 
all the power in the world cannot in- 
crease the range beyond the horizon, 
while a small increase in antenna 
height does. The power falls off much 
faster than the inverse square of the 
distance beyond the horizon. It be- 
comes more like a logarithmic increase 
in the loss of power when it is neces- 
sary to penetrate beyond the horizon 
by direct means. 

(m). Using optimum values of Q. 
Within practical limits, the highest or- 
der of Q in a circuit is desired. On 
microwaves it is possible to provide 
without inconvenience, values of Q in 
the order of 25,000. This compares 
with less than 100 on lower frequen- 
cies. High values of Q are obtained 
when the a.c. reactance of a circuit is 
much greater than the a.c. resistance 
of the same circuit. The a.c. resistance 
increases as the frequency is increased 
due to skin effect. The a.c. resistance 
at the same time decreases because at 
higher frequencies, coils have less 
turns and all conductors in general 
are shorter in length. When energy 
oscillates back and forth in a circuit, 
it diminishes in strength due to the 
a.c. resistance present. As the fre- 
quency increases, the total losses of 
the circuit increase. In a microwave 
circuit the a.c. reactance may ap- 
proach an infinite value while the a.c. 
resistance may be a very small value 
with respect to conventional lower 
radio frequencies. The ratio between 
the a.c. reactance and the a.c. resist- 
ance of a circuit is called the Q. 

The higher the Q, then the sharper 
or more selective will a signal be both 
at the transmitting and receiving 
points. It means minimum channel 
occupancy and very selective and 
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-POTENTIOMETERS -Choice of 12...$2.85 

Glide Path Receiver- R89 /ARN5A 
Formerly used for blind landing, but 
adaptable to many other uses, such as 
receiver for new police or citizen's band. 
Band of operation 326 -335 MC on any 
of three pre- determined crystal con- 
trolled frequencies. Contains eleven 
tubes, 6 relays and other valuable parts. 
For 24 V. DC operation. Size 133/4" 
x5 1/4"x83/4". 
Price, complete as shown $6.45 

Here is your chance to obtain good potentiom- 
eters at unbelievable prices. Any 12 of the 
listed controls, $2.85. 

1 500M ohm CTS 11/8" dia. control with 5 /e" shaft. 
2 3,500 ohm CTC 11/2" dia. control with 15 /8" shaft. 
3 1,000 ohm CTC 11/2" dia. control with 5 /8" shaft. 
4 100 ohm 11/2" dia. control screwdriver adjustment. 
5 Dual 25,000 ohm Clarostat 15 /8" dia. with 3/8" 

shaft. 
6 50,000 ohm AB 11 /e" dia. control screwdriver ad- 

justment. 
7 25,000 ohm dual 15 /8" dia. control with 3/8" length 

shaft. 

Tube Heaters 
110 V. AC or DC 100 Watt 
Heater. Ideal for many uses - 
such as line resistance, glue 
pot heater, baby bottle warmer, 
etc. Brand new -packed two 
per carton. 23/4" diameter. 
Price, 75c 
per pair 

Micro Switches 
R -RS, brand new in original 
box. Packed 10 per carton. 
SP type normally closed. 
Price 
per carton $2.35 

13.2 Mc -IF Transformers 
Slug tuned. Packed two per carton. 
Size 3" high overall with 11/8 "x3/4" 
mounting base. $ 1.25 Price per pair 

CAPACITOR KIT No. 1 

Contains assortment of 25 various condensers, in- 
cluding two-2 mfd, 600 V. filters, one -1,000 mfd, 
15 V. filter, four -1 mfd, 400 V. paper by -pass, 

three -3 gang midget trimmers and assortment of 
micas and metal cased types. $2.95 Complete Kit of 25 New Condensers 

Capacitors 
Cornell -Dubilier TJH -40010 G, 1 mfd, 
4,000 V. Brand new. $4.85 Price, each 
Cornell -Dubilier 4 mfd, 1,000 V. Brand 
new. $2.25 Price, each 

Aerovox -288 A 
2 mfd, 600 V. Brand new - 
packed two per carton. Sold 
only in pairs. 
Price, per carton... 

$ 
$ 1.95 

Kit No. 2 -50 Pieces, Coils and Coil Forms 
Practically everything ever desired from high voltage 
R.F. chokes, R.F. antenna coil for 550 -1,500 KC, to 

ceramic and lucite coil forms. 
Complete 50 Piece Kit $ .35 of New Make 

Kit No. 3- Twelve Frequency 
Crystals 

Contains assortment of frequencies picked 
at random in the range of between 3,000 
and 8,000 KC. Mounted in FT 243 hold- 
ers. 
Price per Kit 

Rack Unit for SCR -522 
Contains relays, ratchet motor 
cones and amphenol connec- 
tors, switches, condensers, etc. 
Brand new in original box. 
Motor will operate on from 
6 -24 V. DC. $ 
Price $1.85 

$2.95 
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SUPREME 504B TUBE 
AND SET TESTER- 

the portable lab that gives you everything. 

ASK YOUR SUPREME 
JOBBER FOR A FREE 

DEMONSTRATION 

HERE'S WHY AND HOW 
METER -large 4 -inch square -face 

meter, 500 microampere. 
SPEED -push- button operated. 
FLEXIBLE -simple, yet Universal Float- 

ing Filaments feature insures against 
obsolescence. 

SIMPLICITY -roll chart carries full 
data for tube setting. No roaming test 
leads when using multi- meter -only push 
a button. 

SPECIFICATIONS 
DC VOLTS -1000 Ohms per volt: 0.5.25 
100- 250 -500. 1000.2500. 
AC VOLTS- 0- 5- 10 -50. 250.1000. 
OUTPUT VOLTS -0.5- 10.50- 250 -1000. 
OHMMETER-0-200-2000-20,000 Ohms. 
0-2-20 Megohms. 

Condenser Cheek: 
Electrolytics checked on English reading 
scale at rated voltages of 25 -50. 100 -200- 
250- 300 -450 volts. 

Battery Test: 
Check dry portable "A" and "B" bat- 
teries under load. 

EXPORT DEPT.: The American Steel Export Co., Inc. 
347 Madison Ave., New York 17, N. Y., U. S. A. 

SUPREME INSTRUMENTS CORP., Greenwood, Miss., U. S. A. 

SIGNAL CORPS 
SURPLUS 

Speaker Stands 
COST UNCLE SAM 

APPROXIMATELY $19.00 

$495 
F.O.B. MILWAUKEE 

Adjustable range from 
4 feet to 9 feet high 

Adjustable tripod 
For portable speaker 
installation 
Ideal for antennae 

masts 

Steady, rigid, safe 

Rubber feet 
Original equipment 
as used in P.A. -6 
P.A. system 

Signal Corps type 
For immediate delivery 

Shipping weight: 25 lbs. 

Radio Supply Co. 
700 W. STATE STREET 

MILWAUKEE 3 WISCONSIN 

114 

FLASH! 
NOW AVAILABLE 

FOR THE FIRST TIME! 

VigtOio 

TELEVISION PARTS 
CHASSIS ---C a d m i u In plated - 

(complete with bottom plate) - 
Punched with over 200 holes 
Saves you money and hours of 
tiresome work 912.75 

I.F. TRANSFORMERS -3.5 mega- 
cycle band width - Set of Ave 
(4 video; 1 sound)...Per set of 5 1 2.50 

R.F. UNIT -Wired and tuned for 
3 stations 

HIGH VOLTAGE TELEVISION 
TRANSFORMERS -2500 v with 
5000 v insulation and 2.5 v 
winding 

LOW VOLTAGE TELEVISION 
TRANSFORMERS - Primary - 
115 v; Secondary *1 - 725 V. 
175 ma. ; Secondary *2 -5 v- 
3 a; Secondary *3 - 6.3 v- 
1.6 a 

TRANSVISION CABINET 
Designed to accommodate Trans- 
vision Chassis. Beautiful, hand - 
rubbed, walnut finish - Top 
Grade 29.95 ea. 

Manufacturer's Guarantee. Immediate De- 
livery. Send 10% with order (check or 
money order l- Balance C.O.D. F.O.B. 
N. Y. 

BEACON TELEVISION, INC. 
143 E. 49th St. New York 17. N. Y. 

26.95 ea. 

9.55 ea 

14.80 ea. 

therefore sensitive receivers. At the 
transmitter it also means that the to- 
tal energy is concentrated into a nar- 
rower amount of frequency spectrum. 
All this serves to increase the over -all 
efficiency. 

(n). Although high Q and selective 
receivers have been mentioned, it can 
be overdone. For example, some lee- 
way should be provided at the re- 
ceiver in case the transmitter fre- 
quency should deviate or the receiver 
frequency response change small 
amounts. This might occur due to 
voltage variations in the power ener- 
gizing equipment at either end. It 
may also vary because of temperature 
changes at either point. These amounts 
are not too great but should be taken 
into consideration. 

The author has always been on the 
alert for reports on microwaves which 
would indicate that they are unfavor- 
able with respect to very -high fre- 
quencies for two -way radio communi 
cation. When these reports are large- 
ly academic rather than based on prac- 
tical tests, he is prone to feel that such 
determinations may be incorrect since 
it is possible to overlook unknown 
but actually highly relevant factors. 
Where the report has been based 
on actual tests in the field, the locale 
and conditions have been studied to 
determine whether it is based on con- 
ditions and circumstances that are 
freakish or highly abnormal or sub- 
normal with respect to conditions as 
they exist in our everyday lives and 
locales. Also it has been studied to 
determine whether it has been based 
on unobstructed natural horizons or 
vvhether it took place where obstruc- 
tions were unfavorable for forward 
reflections. 

The author has been particularly 
interested in comparing the range and 
signal strength of the famous "handie- 
talkie" operating on 3000 to 6000 kilo- 
cycles with ultra -high frequencies. Us- 
ing a 6N7 tube on the lowest micro- 
wave amateur band, he has been able 
to communicate several times the 
range of such equipment. A typical 
mobile case was 1% miles for the 
" handie- talkie" as compared to 6 miles 
for the u.h.f. equipment. -- 
SERVICEMAN'S CONTEST 

JOHN F. RIDER, Publisher, Inc. is 
sponsoring a contest for the radio 

serviceman for which a total of 234 
prizes will be awarded. 

Prizes are to be given for the best let- 
ters of one hundred words or less tell- 
ing why "Rider Manuals Mean Success- 
ful Servicing." The first prize will be 
$500.00 in cash and 223 other prizes 
consisting of cash or servicing equip- 
ment will be awarded. Ten cash awards 
will be made to jobbers designated by 
the first ten prize- winning servicemen. 

All entries must be submitted on con- 
test sheets which are part of the official 
entry blanks. These blanks may be ob- 
tained from radio parts jobbers or from 
John F. Rider, Publisher, Inc., 404 
Fourth Avenue, New York 16, New 
York. The contest is open now and 
closes September 15, 1947. No purchases 
are required to enter this contest. 
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* * * * * * * * * * * * 

DAVEGA Communications Division 
68 YEARS OF DEPENDABLE SERVICE TO THE PUBLIC 

* 
* _ 

THE NATIONAL ÌI ANAL NC-173 

This NC -173 is the newest in radio 
technique and exceptional in its 
frequency scope (6 -meter ama- 
teur band -0.54 to 31 and 48 to 
56 MC.) New "Double Diode" 
noise limiter ... new AVC sys- 

tem, effective on both phone and 
CW ... new high flexible crystal 
filter ... voltage -regulated oscil- 
lator circuits are but a few 
of the features to make anyone 
proud to own this 
set. (Speaker $10 .P 

additional) 

* 
The NATIONAL NC -46 

The National NC -46 has 4 bands, electrical band - 

spread, 10 tubes, push -pull output. Frequency cov- 

erage 0.540 to 30.0 MC. AC -DC. Corn- 
$101" plete with loud speaker 

* 

EaVEa 
NEW YORK Paterson 185 Alain Street 

Downtown 63 Cmtlandt St. 

Hotel Commodore..111 East 42nd St. 
Times Squale....152 West 42nd Street 

NEW JERSEY 

LONG ISLAND 
Jamaica 163 -29 Jamaica Ave. 

Flushing 39 -11 Main Street 
I lempstead 45 Alain Street 

Newark 60 Park Place WESTCHESTER 
,Jersey City 30 Journal Sq. White Plains 175 Main Street 

* 
July, 1947 

The NATIONAL NC -2 -40D 

The NC -2 -40D is a real DX receiver. Has 6 general 

coverage bands and 4 ham bandspread bands. Com- 

ponents are fungus resistant. Complete 

$24144 with loud speaker L 

DAVEGA COMMUNICATIONS DIVISION, 

63 Cortland'( Street, New York 7, N. Y. 

Please send full information on Communications Receivers 
without obligation. 

Send FREE literature Full payment 

Enter order for Part payment (Balance C.O.D.) 

Send full information on Communications Receivers and Time Payment 
Plan, without obligation. 

NAME 

ADDRESS 

CITY Zone. .... State 

l 
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HIGHBRIDGE'S BEST BUY 
NEW DYNAMIC 

TELEVISION KIT 
. -: a7 

COMPLETE 
$15950 With Tubes -Parts- Cabinet 

Exclusive Mall Distributors 
Check These Outstanding Features: 

Three stages of video I.F. amplidcation -3.5 MC 
bandwidth. 
Receiver may be aligned easily without use of 
signal generator. 
Complete resistance and voltage analysis chart for 
easy trouble shooting supplied with each kit. 
I.F. transformers are slug tuned for high gain and 
maximum efficiency. 
Safety Interlock switch supplied with each unit. 
Simplicity of operation -only 5 controls on front 
panel. 
Schematic diagrams are broken down into simple 
circuits for ease in wiring. 
Picture is very stable -does not Jump or tear out 
even under unusual receiving conditions. 
4 Channels -provisions for six. 
Seventeen tubes including large picture tube. 
Picture tube is seven inches in diameter and gives 
a picture 26 square inches in size. 
All parts are unconditionally guaranteed to be 
electrically and mechanically perfect. 

Set comes complete with all necessary information 
sheets, Darts, drilled and punched chassis, beauti- 
fully finished front panel and modernistic cabinet. 
Hardware and other necessary items are also in- 
cluded. NOTHING ELSE TO BUY. 

SONAR SOUND DETECTION UNIT 
In Original Overseas Packing 

Ideal for detecting underwater sounds within an 
area of ld'mJles. Using a Rochelle salt atal as the 
active unit the Bound is transmitted up a 60 ft. 
cable.- Completely enclosed in a solid rubber sheath. 
Originally used in harbor defense. Coupled with 
audio amplifier it has many valuable $9.95 
uses. 

SELECTRON SELENIUM RECTIFIERS 

50 to 99 .85 
6 to 49 .90 
I +o 5 .99 

Quotations on larger quantities 
furnished upon reuses 

USEFUL FOR: * AC -DC Portables 
Power Supplies * Console Radios 
Types of Rect. Tubes. 

: - " 
, 

* Intercom 
* Replaces 29 

HS -9524- Transformer Pr1. 115 V-60 cycles. Sec. 
#1-450 V @ 30 MA C.T., Sec. #2 -6.4 V. @ 
1250MA. Rectangular metal case, stud mtg. solder 
eyes -approx. size 3 1/16 x 2 5/16 x 3% with stand- 
off 4%. 

No. T2G -97. Special $1.95 
I.R. #7313 Filament Trans. 115 V -50 -60 cycle. 
Sec. #1-27 V @ 4.3 amps. No. C.T.: -Sec. #2- 
5.1 V @ 3 amp C.T.: Sec. #3 -64 V. @ 3 amp 
No. C.T.: -Sec. *4 5.1 V. @ 3 amp C.T.: -Sec. #5 
-2.6 V. O 3.5 amps No. C.T.:- Rectangular metal 
case, solder post terminals: Mtd on porcelain stand- 
offs: stud mtg. size 5% a 4% a 5% with standoffs 6%. 

T2E -88. Special $4.95 
NEW No. 631P1 /SNA Glass Strobotron tubes. 
Each $3.25 
100 By -Pass Condensers, 10 Varieties. Special $4.95 

High voltage transformer with Glass Standoffs. Pri. 
115 V. A.C. -400 cycle -Sec. 13.500 V. Rectangular: 
approx. size 6t a 4Iá x 3% with standoff 7%' -13 
Mills D.C. 

T3F -7. Special $3.95 
TUBE 

1246 $ .83 6SN7 6 .79 
6SQ7 .83 6517 .83 
6AJ5 1.25 6C4 .79 
1625 .70 5FBI 5.95 

All Prices FOB New York City, N. Y. 

HIGHBRIDGE RADIO- TELEVISION 
& APPLIANCE CO. 

343 CANAL NEW YORK 13, NEW YORK 
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Customer Never Buys 
(Continued from page 40) 

While we are on the subject of 
phone and address never, never over- 
estimate yourself to the extent that 
your ad carries no phone or address. 
Don't figure that people will look you 
up in the phone directory. They just 
won't bother! They will use another 
shop whose ad carries the necessary 
information for easy contact. Your 
old customers won't always supply you 
with enough business. Go after their 
business too. 

Here's another suggestion along the 
line of address. One advertiser runs 
not only his address, but also uses a 
line "Just next door to the King Thea- 
ter." He figures, and rightly so, that 
the theater is one of the best known 
spots in town. That is good advertis- 
ing. Think from the customers view- 
point . . make yourself easy to find. 

Fig. 1 illustrates an ad that appears 
every other day in the classified col- 
umns. It keeps two servicemen doing 
all they have time to do. Wouldn't 
you call it a "What your customer 
buys" ad ? 

This ad occupies the same space as 
the one illustrated previously. I 
haven't examined the books, but I 
would estimate that these two com- 
panies do the same volume of business, 
but the one whose ad appears in Fig. 
1 incurs just half the advertising ex- 
pense. 

Let's go over this ad with the view 
of analyzing it as we did before. . 

"Your radio will `sing' again" . 

that's bringing the radio service right 
into the customer's line of thinking, 
isn't it? Notice that "Your radio" 

. not John Jones' radio but "Your 
radio." Make your ads, your mer- 
chandising, your selling personal. 
Since you can't call every customer by 
name in your advertising, do the next 
best thing. Use "yours," "your" and 
"you" whenever possible. It's no lie 
at all, that the pleasantest sound in 
the world to a man, is his own name. 
Use words that will be as close to that 
name as possible. 

"Sing" may not sound like the right 
term to use, but isn't that term a bit 
more striking than "operate, play or 
work ?" Make your words put pic- 
tures in your customers' minds. 

Next the line "When your radio 
doesn't sound the way you want it to." 
Not the best grammatical construc- 
tion, but once again, we have a good 
clear, personal expression. This ad 
doesn't say when your radio doesn't 
sound right, but 'When your radio 
doesn't sound the way you want it to." 
Keep that personal touch in at every 
possible opportunity. 

"Bring it to us or call us." Make 
the customer realize how easy it is to 
get his radio "singing" again. It won't 
hurt your drop -in trade to inform your 
customers that you operate a pickup 
and delivery service. 

"It'll sing like new, when we bring 
it back to you." "Like new" ... that's 

RUGGED 
DEPENDABLE 
ACCURATE 

ïi 

:in 

PANEL 

INSTRUMENTS 
For utmost reliability- specify and 
depend upon Burlington Panel Instru- 
ments. They are designed, engineered 
and built to give satisfactory service 
even under most severe applications 
-and are fully guaranteed for one 
year against- defects in material or 
workmanship. 

Write today for full details 

BURLINGTON INSTRUMENT 
COMPANY 

915 Fourth Street 
BURLINGTON IOWA 

ELECTRONIC COMPONENTS 
Socket for 5CP1 & 3BP1 50.90 
New 5CP1 shields with bracket & grommets 

cad. plated (3 -lbs.) 1.25 

NEW TUBES 
954 Acorns 750 9002 590 
950 Acorns 7501 1625 750 

1t)5 miniature det. pent .79 
32L7 GT Rect. & Beam P. amp 1.25 
New 

for 
National ceramic acorn sockets 35c each 

1.00 4 
Weston 21/2 0.1má. D.C. grad. in 0.10 output 

units 4t/s "x41/2 wood case 9.50 
Westinghouse 41/2' dia. 0.150 D.C. Voltmeter 3.50 
Westinghouse 41/2" dia. 0.20 D.C. Milliammeter 4.95 
Miniature 1/a wave selenium rect. 18v. 1/2 -lma , 

5 for 1.00 
ed Match 

o 
pairs . sel. rest. for meters 1,4i -lma., .50 

100 ft. spaghetti 1'. RV cambric, t/2 plastic 
(1 -1b.) 1.00 

12.18v electr. controlled carbon pile voltage 
.95 regu5v lator 

113 /1-3A, 'l.4.2A & .2.3.0./5.0.v.-.3.1., 
sealed 

2.8v -2ck 
60 e. 50 watt berm. sealed xformer, black 
crinkle (4-Iba.) 1.25 

Choke 10 henry, 75 ma. 260 ohms, berm 
sealed () .98 

Blocking o8el /into` transformers, berm. sealed 
New Dynamotor 12v to 250v DC 50 ma (4- Ibe.). 2.50 
New Dynamotors 24v DC to 240v DC 30 ma 

(6 -lbs.) 1.95 
New DY amotors 24v DC to 450v DC 200 ma 

(11 -lbs.) .25 
Relays 24v DC DPDT 10 amp. contacts .85 
Heavy duty Sig. Corps telegraph key, s /l. cont 

& switch .69 
Wired Ampl. chassis 3'x7 "x2 ", 2-3 sockets 
BallInit., 

reeiston, Condensers .75 
lantine microphone amplifiers less 7P7 & 

39 tubes (S- ibs.). has 2 mike Jacks 2.50 
Heavy punched Al. chassis 21/4 "x43/4"x61/2" 

Heavybpun punched Al. Chas. 2 "x0 
95 

(3.1ós.) 3' for 1/a °x71/2" 5 ace. 
1.25 

Octal ceramic ring sockets fits above has. (l -1b ) 
10 for 

200 squeeze -on term. lugs for 16.22 ga. wire n 
(1 -1b.) 1.00 

Squeeze -on terminal tool and cutter. (1 -1b.). . . 1.65 
200 silver plated soldering posts f o r term 

boards (1 -lb.) 1.00 
25 pieces i, 'x3 "x5" linen bakellte 1.25 
25 pieces 1 "x3 "all^ bakelite. 1.65 
25 pieces 1/s x51/4"-51/1"x101/2".11". 2.65 
5 lb. kit ass. 1/8. linen bakelite 2 ^x10": 4 "x5" 

(6- lbs.). 1.95 
2 lb. kit ass. //e. linen bakelite (3- tbs.) ..... .95 
Cardwell 365 mid. single section var. cond 

(1 -lb.) 1.65 
2 gang ball bearing. 365 mould. per section 

(l -lb.) .......... .. .... ........... . 1.75 
Sellsyss 115v /OOcy. transm. & 're v. (. 

B 50 .............................. 
G.E. 57.60/400 cy, differential generators (adds 

or subtracts electrical angles) (3 -lbs.) each 2.00 
RG -34 /U 72 ohm Corn 28' lengths handles 

2Kw., 6.5 cents per foot 
Antenna, Ose. R.F. & pen.ing coils, kit of 10 

(l -lb.) .... . .. .. .. . . .... .95 
Metal tool pouch 7"x4 "xl1 /2" hooks on belt. 

29e (3/ / -lb. each) 4 for 1.00 
20 1/4 deposit required on all C.O.D. orders. 

OHMEYER ENGINEERING LABS. 
Fairview Blvd. Dept. C Hempstead. N. Y. 
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TRUE FM T ELEV 
EVERYTHING 

COMPLETE and 

Ready to Assemble 

$1 5 9 50 

including complete 

DIAGRAMS AND 

INSTRUCTIONS 

large and easy to follow 

CHASSIS AND FRONT 

PANEL INCLUDED 

s 
26 SQ. INCH PICTURE! 

6 CHANNELS! 

17 TUBESl.. 
including 7" Dumont Cathode 
Ray Picture Tube 

OPERATES ON 110 VOLTS 

50-60 CYCLE 

SINGLE PHASE A.C. 

ONG 

Here is the finest TELEVISION kit ever offered at 
ANY price ... yet THIS price is LOW ... and you'll 
see HOW LOW when you examine the many HIGH - 
QUALITY features. It's TRUE FM sound, with excep- 
tionally brilliant vision. The kit can easily be con- 
structed by ANYONE who can follow a radio circuit 
diagram. Hundreds have already been assembled 
by radio students and are in continuous operation. 
No holes to drill. Completely punched and drilled 
17" x 15" x 4" chassis and front panel supplied. 
This is á wonderful opportunity for you to own a 

GOOD television receiver. The sooner you send 
your order, the sooner you can begin enjoying 
Belltone television reception. 

USE THIS ORDER COUPON 
F. O. B. New York City 

BELLTONE RADIO & TELEVISION CORP. 
583 Avenue of the Americas, New York 11, N. Y. 

July, 1947 

CHECK THIS LIST OF QUALITY FEATURES 

* 3.5 MC bandwidth giving beautiful picture definition. 

* 25.75 MC trap- tuned, high gain video I.F. transformers. 

* Exclusive TRUE FM sound circuit. We DO NOT use slope 

detection. 

* 3 stages of video I.F. amplification. 2 stages of video 
amplification. 

* Extremely stable hold circuits. 

* Includes 17 tubes (counting 7" Dumont cathode ray tube.) 

BELLTONE RADIO á TELEVISION CORP. 583 Ave. of the Americas, New York 111 

Please send 

Check or 

I NAME 

STREET 

BELLTONE TELEVISION KITS, @ $159.50 ea.' 
Money Order Enclosed 

i1 

1 

I. CITY STATE_....___ .__..._..........._......_.... ti 
I WILY I 

1 

L.. Er 

117 

www.americanradiohistory.com

www.americanradiohistory.com


TELEVISION 
KIT... A High Quality 

TELEVISION RECEIVER 
ready for Easy. 

Rapid Assembly 

Features the Brilliant 
LECTROVISION Picture Tube! 

ENGINEERED 
BY 

TELEVISION 
SPECIALISTS 

Easy -to- Assemble: No knowledge of 
television required. COMPLETE easy - 
to- follow IN STRUCTION SHEET gives 
you all the knowledge you need. 

This Kit INCLUDES SOUND, all com- 
ponent parts, and the following: - 
Specially designed Television Antenna 
. . . A $30.00 Brilliant Lectrovision 
seven -inch Picture Tube, plus ALL other 
tubes . Pre -tuned R -F unit . . 

Finished front panel ... All solder, wire, 
and 60 ft. of low loss lead -in cable. 

Operates on 110V.; 50 -60 cycles A.C. Price: 
complete with ALL tubes.$159.50 (fair traded) 

IMMEDIATE DELIVERY! 
We believe that the comparative quality of this 
set is superior to other available sets. It has 
been acclaimed by major television schools. 

CABINET for 
TRANSVISION 
Television Kit 

Made of selected grain 
wood, with beautiful 
hand -rubbed walnut 
finish. Labeled knobs. 
Overall size: 171/e" 

deep. 191/4" wide;153/8" high. Price: $29.95 

DEALERS! Cash in on this Kit! Ideal for 
making your own Custom -Built Television Re- 
ceiver. See your local distributor, or for further 
information write to: 

TRANSVISION, 
385 North Ave. New Rochelle, N. Y. 
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a good expression We all like "new" 
things don't we? "When we bring it 
back to you" is repetition of the de- 
livery idea. 

Address and Phone ... remember, 
be easy for your customer to reach. 

No ad is perfect. As additions to this 
ad, wouldn't it be a good idea to men- 
tion the speed of your service ? Also 
if Smith's Radio Service handles 
"Electron Radios," wouldn't it be 
smart to plug those sets ? 

Another type of ad, which produces 
results is illustrated in Fig. 2. 

This ad runs as a two -column, three - 
inch ad, once a week and uses a small 
picture of a serviceman digging into 
the vitals of a receiver. 

The picture idea in an ad is a good 
one. Pictures definitely add to the 
"eye- appeal" of an advertisement. 
This particular picture in this partic- 
ular ad is especially good since it it 
lustrates more clearly what the ad is 
about than the headline. 

The headline "Electronic Servicing" 
may seem an ideal expression in this 
"Electronic- Atomic Age" However, 
there are lots of people who have as- 
sociated the word "Servicing" with ra- 
dio repair. There are many more who 
don't have an idea in the world what 
"Electronic" means. Terms that peo- 
ple don't understand (in your au- 
thor's opinion) have no place in ad- 
vertising. As proof of this theory take 
sales mottos for nationally advertised 
products. How many of them use 
words as complex as "Electronic Serv- 
icing ?" 

"Your faulty radio" ... serves as a 
personal expression, although faulty 
doesn't seem too proper a term to de- 
scribe a radio that has "gone wrong." 

"Skilled technicians" . . in these 
postwar days, is coming into common 
use but a more down -to -earth term 
wouldn't be out of line here. Elec- 
tronic equipment falls into the same 
classification. Use every -day words, 
and you'll strike a familiar chord with 
the multitudes. 

"Just pick up your telephone and 
call 887.5 for prompt pickup and de- 
livery service." Particularly good 
words here are "just" and "prompt." 

"Wizz Bang radios" ... a plug for 
the radios you have to sell. Associate 
all of your services and products as 
much as possible. 

Address and Phone just as impor- 
tant as ever. 

There is a tendency for well- estab- 
lished servicemen to rest on their 
laurels, forgetting or ignoring adver- 
tising and selling. Although in some 
rare cases this may be all right, as a 
gesneral rule, it is to be avoided. 

At this point, your author would 
like to give a few particular sugges- 
tions to new men in the field. 

Here is a good idea that has been 
used by old, well -established service 
and sales shops. It consists of apply- 
ing a printed gum- sticker to every set 
that enters and leaves your shop. This 
sticker tells your name, address, and 
phone. It should be applied on the 
back of the sets, on the loop- antenna, 
chassis or cabinet. It's good for lots 

of repeat customers ... if the service 
was satisfactory in the first place. If 
the service was not up to "snuff," the 
sticker may boomerang on you and 
drive customers away. No amount of 
advertising, stickers, or selling will 
sell poor service. 

We have covered just a few impor- 
tant principles of selling radios and 
radio service through newspaper ad- 
vertising and personal contact. Here 
are those principles once again. 

For best results: 
1. Think in terms of "What the Cus- 

tomer Buys." 
2. Make reaching you as easy as 

possible ... list phone and location. 
3. Make your advertising and your 

service personal. 
4. Publicize as fully as possible your 

services. Speed ... Variety ... Ac- 
curacy ... Pickup and Delivery. 

5. Start now! Even though you may 
have to "squeeze in" the time to do it. 

88-108 me. Tuner 
(Continued from page 43) 

After the i.f. amplifier has been 
aligned it should be possible to hear 
signals with an antenna connected. 
Many of the FM stations broadcast 
during the late afternoon and evening 
hours only. The r.f. circuits should be 
aligned next. The tuning eye can be 
used as a convenient indicator. The 
tracking and frequency range covered 
is adjusted by compressing or spread- 
ing the turns of the oscillator coil and 
by setting the oscillator trimmer at 
the low frequency end of the band. The 
other trimmer condensers are set at 
the high frequency end of the tuning 
range. Since the frequency range cov- 
ered (88 -108 mc.) is a small fraction of 
the operating frequency it is easier to 
get the circuits to track satisfactorily. 
A simple way to check tracking is to 
notice the change in noise level of the 
receiver as it goes through its fre- 
quency range. If the level has peaks 
it is an indication of tracking difficul- 
ties. Should the 6SB7Y tend to oscil- 
late at the -signal frequency, insert a 
3 ohm non- inductive resistor at the 
grid #3 terminal of the tube. 

The antenna used on the model con- 
sisted of a folded dipole made from 
Amphenol 300 ohm twin lead with the 
line used as a lead -in. The folded 
dipole was made by cutting the twin 
lead down the center and folding it 
around a." square, 57" long piece of 
wood. Small porcelain standoffs were 
used to insulate the wire from the 
wood. Aluminum tubing may be more 
convenient and can be used for the 
dipole elements if desired. The over- 
all length of the antenna can be cal- 
culated by the use of the formula : 

Length (feet) = 955 /freq. (in mc.); or, 
Length (inches) = 11460 /freq. (in mc.). 

The length of a simple dipole would 
be: Length (feet) = 462 /freq. (in mc.); 
or, Length (inches) = 5584 /freq. (in 
mc.). The antenna should be cut for 
the center of the frequency range to be 
covered. In this case it would be 98 
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SPECIAL VALUES ...for immediate delivery. 
CONDENSERS 

Working Your 
Nt. Cap' Cost 

No. 
V 

. 
MFD. obs 

C11....... 
3...... 4000 Oi l.....$ 4 95 

44c 

C114 ......... 
.. ...... 600 Oil..... 95c 

6114.........8...... 
C115 ......... o...... 600 Oil..... 49c 

Westinghouse 1 MFD 6000 volts WVDC 

volts WVDC SS 2.95 
Westinghouse 1 MFD 10, 

hots flash 
SI 

General Electric 25 MFD p 14.95 

type HEor i to 200 Nwt. toped of 

3000, 23, 750 ohms- Brand new 49c 
C. 

Radar es 15E or with 

variable 
MC. Rodar O. us 

variable coupling Complete less tubes 3.95 

Thordarson 300MA Powe Tren áarr 
110 or 220 V 60 CV. input. 

550 /ct /550 tapped at 4501450 Extra 

bias winding 2001ct /100 at 50mo. 185 
a.95 

lbs. .................... 
BC 191E less tubes and tuning units...31 4.95 

SV Filament Transformer 60 amps. 22 
5.95 

lbs. .................d . on good 
Ear Phonon. 2000 ohms, 95c 

condition.. - -watt 
fully insulated, in 

Ass? resistas r 100 S 1.49 

popular ohmages. Cat. No. R -5 a 

Transmitter It Receiver 

The famous boat anchor, widely 

used on the 144 MC band. Com- 

plete power supply 

110V -AC. Less Power Y 
transformer and tubes. 

Shipping weight 100 lbs. 

NEW BC 223 AX TRANSMITTER 
801 Oscillator and 801 Power Amplifiers, 2 -46 Modulators and 146 Speech 
Amplifier 4 Mal Frequencies and Master Oscillator on selector switch. 10 to 
30 watts output. Tone Voice or C.W. Mod. Ideal for 80 meter band. Comes 
with 3 cods TU 17A 2000 -3000 Kc. TU 18 3000 -4500 Kc. TU 25 3500 -5250 
Kr. Black wrinkle case. Includes 2 separate .cases to store extra coils. Fre- 
quencies chart and tubes included, packed in original 
cases. less crystals at this low price. Cat. 
No. MT- 100... Shipping weight 125 lbs. 

MICA CAPACITATOR 
.002 MFD 3000 VDC. 
Cat. No. RT- 101... .4 C 

IF TRANSFORMER 
Mounted in aluminum shield con 

1 500 KC, with air trim - 

má r, 
impedance coup- 95c type .... 

50 MC IF Transformer 
In square aluminum 

29e can, silver slug tuned 

PHOTO FLASH TUBE 
12,000,000 lumens light output. 
Ignition coil included. 
10,000 Flashes. Dia. $ 895 
grams turn. on request. 

MODULATION 
1 

KW $ 95 
TRANSFORMER Shipping weight 52 lbs. 14 
RCA modulation transformer is conservatively rated at 550 Watt audio to 
modulate that new KW rig. Really rugged construction with protective 
flashover gaps, which are adjustable. Terminals and gaps ore mounted on 
a "Mycalex' terminal board. The laminations that make up this transformer 
are of high audio quality and ore extremely thin, making it impossible for 
the core to "chatter or talk ". 
Audio Watts -550 Sac. -uI -450 Mils Sec. Y2.80 Mils Turns 
Ratio -Pri: Sec. Y'. -1:1 Pri: Sec. 92 -5:1 Pri: Sec. Y2 Tap-25:1. 
Impedance Ratio -Pri: fl -I:1 Sec. Pri: Sac. u2.25.1 Pri: Sec. f2 Top -625.1 
DC Resistance -Pri: 135 ohms Sec: Y1, 112 ohms; Sec. 42, 99 ohms. 
Transformers insulation tested: Pri. 8000V.; Sec. Y2- 2000V. to the rest of 
the coils and core. Primary center tapped for Class "B" modulators. Secondary #2 will carry 80 Mils to modulate 
screens of beam power or screen grid tubes. Primary will match any Class "B" tubes up to 10,000 ohms plate to 
plate, such as 810's, 75T's, 8005's, 28120's, 203's, HY51Z's, 211's, 813's, 828's, 805's, 2037's. 
Size 91/2' wide, 71/2' deep, 7%4' high. Heavy channel iron mounting brackets. Weight approx. 40 lbs. 

FILAMENT TRANSFORMER 
y.-Sec. 6. 3V, 6A, CT. Cat. No. PTI2. ... 

Thordarson Pri. 110 V 60 á1k9 

MINE DETECTOR 
SCR 625 
arid 

Brand new .........., 69.00 
Ass's mica condensers, Cat. Na, C -12 -per 100 

Wafer Sockets, 4- . - 
. $ 1.93 

Cat. No. WF- 5100 and 8 prong. 4 -Per 100....., 
12' Utah P. M. Speaker, . 

with 

2.95 
6F6 output transformer 

Alnico No. 3 0f 
Cat. No. 5T -100 S 6.93 Asst knobs push on wood and plastic, Cat, No. KP- 100 -per 100..... . 

Johnson sockets No. 
$ 1.95 

1S- 210........, ....... 
Sockets for acorn tubes. Cat No. Aí10.., 19e Jacks PL 55, PL 68........ 
Powdered iron slug with Isolantite l - , 

1Sc 
to match, ideal for broad tuning. 

E. tam 
Powdered s 

E. C. O. 
/e slug 

Meg. Shallcross Acre- wire 
I Oc 

resistors -r IW..... Ohm wire wound 

$4995 

BUTTERFLY 
Condensers 
Oscillator butterfly assem- 

bly condenser 76 to 300 

me9 °cycles with acorn 

tube oc4et. Mounted on 

condenser. Catalog Nu. 

BC 3. X195 

Sockets part of assembly 

d _ frequency 

range 300 to 10.0 

megacycles to be use d 

with 368 
Na. doorknob 
AS 

tube. Cat 

TUBES TUBES TUBES 
813-_$ 5 45 
RK60 1 25 
VT127 2 95 
VR150 
829 
872 
211 
654 
656 

-for - 
Commercial air 
lines 
Air charter 
planes 
Yachts 
Fishing vessels 
Hom 

e 
radios 

Horn operators 
Air freight 
planes 

69 
2 45 
1 95 
1 45 

1 50 
.95 

1T4 354 
155 IRS 
304 6SL7 
6SN7 65A7 

5 each 
955 65 
9004 65 

BRAND NEW SCR -269 -F 
AUTOMATIC DIRECTION FINDER 

RADIO COMPASS 
COMPLETE 

WITH 
COMPONENT PARTS 

$7500 

BC 654 

TRANSMITTER 
& RECEIVER 

F requencies 

-wiM 

range 3800 -5800 KC.- calibration every 10 KC. crystal oscillat30,8 or checked every 200 KC. Power output 17 welts, voice or CW. Complete with tubes and 200 KC. Ktal, 

$1495 

CHOKES 
THORDARSON 

T48003 
2H-7H 550 MA swing choke, /zx5/zx5%l, 
crackle 
Square 

á; $59s 
Na. FC-205, 

Thordarson 8HY 150M choke, Cat. No. FC201 -95c Thorderson 8HY 175 Mchoke, Cot. No. FC202 -S 1.49 Thardorson 12HY 25M choke, Cat. No. FC203 -39c Thordarson 8HY 350M choke, Cat. No. FC204 -$4 95 

Receiver & Transmitter 5Cß522, 100 -156 MC. Used, in good $/// 9L 
condition. Complete with 18 tubes and _/ 

995 
condition. 

one radio compass SCR -269 -F was designed to be the primary radio navigation compass 
for the United States Army and Navy Air Forces. Constant reception is passible day or night so that Rues can always be made to establish the plane's or ship's location 

The azimuth indicator is divided into 360 degrees and i 

s 

connected to the loop 
antenna, therefore making it possible to navigate the ship in any direction as p on the 
dial. 

Plotting fixes is accomplished by selecting two or more stations and plotting these on 
the navigation map. The point of intersection of these lines,indicates the location of the 
craft. 

This equipment comes complete with 17 tubes superheterodyne receiver which is tunable 
from 200 -1750 KC in three bands. A complete instruction book for operation and main- 
tenance accompanies this equipment. 

Radio Compass Receiver 
BC -433 -F 

Radio Control Boo 
BC -434 F 
Mounting FT -213 -A 
Mounting FT- 224 -F 

loop LP -21 -F (Includes 
Dehydrotor) 
Cord CD -365 -A 
Indicator I -81 -F 
Relay SW -172 
Plug PL -112 
Plug P1 -118 

WRITE FOR 

Mich. Sales Add 
3r;; Sales Tax 

.1111 -. 1917 

Plug PL -122 
Dehydrator Hose, Fitting 
8, Clamps 10 foot 
lengths 
Operating 8 Maint. 

once Handbook 
Coupling MC -136 

HRC 

1 Tuning Shaft MC -124 1 Shafting F /MC124- 
(300'1 (300'1 

I Insulator IN -79 5 Nut F /MC124 
1 Insulator IN -81 

5 Spline F /MCI24 
5 Sleeve F /MC -124 

1 Sha ft Casing and Spline 1 Transformer C 289 AS 
Drive R 1 6 -T 

FREE BULLETIN 

RADIO COMPANY 
5249 GRAND RIVER DETROIT 8, MICH. 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

Minimum Order $2.00 
F.O.B. Detroit 
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D 

Ward FM antennas stand head and 

shoulders above the field for value. Avail- 

able in straight or folded dipole types 

(with or without reflector kit), they adapt 

easily to varying individual requirements. 

Providing the maximum electrical effi- 

ciency needed for finest FM reception, they 

are easy to install securely. Their trouble - 

free operation assures you extra profits. 

Write for free catalog today. 

WA.R 
THE WARD 

1523 EAST 45th 
PRODUCTS CORPORATION 
STREET, CLEVELAND 3, OHIO 

EXPORT DEPARTMENT: C. W. Brandes, Manager, 4900 Euclid Ave., Cleveland 3, Ohio 

IN CANADA: Atlas Radio Corp., 560 King Street W., Toronto 1, Ontario, Canada 

CUT HOLES /8'o 3/2" 
IN RADIO CHASSIS 

00_27 , 
WITH A GREENLEE 

RADIO CHASSIS PUNCH 

120 

Save hours of work . no reaming or 
tedious filing. Punch cuts through chas- 
sis quickly ... makes accurate, clean 
holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: y "; y "; Y ";1 ";1! (b "; 

1W; 15.ñ "; 1y6'; 1(e; 1y "; 134"; 

Write for complete facts. Also get infor- 
mation on Knockout Punches and Cut- 
ters for conduit and meter holes up to 

Greenlee Tool Co., 1887 Columbia 
Avenue, Rockford, Illinois. 

GREENLEE 

ALTIMETER TRANSCEIVER RT- 7 /APN -1. Freq. 
418 -462 Mc: FM: with 14 tubes: 3- 12SJ7, 4- 125117. 

2- 12H6, 1- VR150. 2 -055, 2 -9004 and 27v .',a dynamtr. 
Possible uses: aerial mapping. burglar alarms, citi- 
zens' band. In case 8% "x7',á "x18% ". Wt. 25-lb. 
pkd. W /book & diagram. As shown, NEW..$13.95 

TUBES immediate delivery. 

New, indiv. cart. guarntd. Ask for quantity disc. 
S .65 77 ....... $ .45 

.75 78 .45 

.65 83V 1.20 
... .70 VR /150 .85 

.75 WE2I5A 4.95 

.60 G L218 65.00 

.70 250R 6.95 

.80 WE3I5A 6.95 

.80 816 1.00 

.80 832 2.75 
2.00 852 24.95 
1.20 869B 85.00 
.60 878 6.00 
.75 884 .95 

.. .70 991 .25 
.70 1635 .60 
.45 2051 1.00 
.65 8016 .60 
.40 9002 .65 
.35 9003 .65 

IE5GP ....5 .95 6SA7 
116G .80I6SC7 
ILA6 1.45 6SR7GT 

1.10 6SS7 ... 
2.95I6T7G 
4.95 6U7G 

.60 6V6GT 

.45 7A4 

.80 7C7 

.80 7E6 

.55 10Y 
.60 12C8 
.85 1215GT 
.55 12SF5GT 
.75 12SF7GT 

7Z5 
37 
39/44 
45 
56 

174 
3FP7 
5GPI 
5U4G 
5Y4G 
524 
6A8G 
6C5GT /G 

6F8G 
6H6 
6K6GT 
6B8 .65 
6K7G .60 
6K8G & GT .90 
6L7 .95 
6S7G 1.00 

Transformers -115v GO ca. 'Indicates 'berm. sealed. 
"250vDC 150:äa, 5v 3a. 6.3v 5a Jeff. 1138 53.78 

315vDC 85ma, 5v 3a, 6.3v 2.1a Jeff. 1159 2.65 

330vDC 85ma, 5v 2a, 6.3v 2a 8.3v 7.5a 4.15 

'Filament 4v 16a. 2.5v 1.75a Jeff. 1157 3.33 

CHOKES: 3.75 h 450ma 50 General 344 -5 3.95 

12 h 200ma 105 mord T15C45 equivalent. 3.35 

DYNAMOTOR & filter f /SCR -522, 34v, used, 
1.95 good 

postage 
Tors:r Net 

Minimum 
h. 25 % 

order 
deposit 

$2.00. 
n C.O.D 

' LIST 
ie 

ELECTRONIC SUPPLIES 
317 E. 2nd St. Tulsa 3, Okla. 

mc. Substituting in the formulas we 
find that the over -all length should be 
116.9 inches. The dipole element should 
be 56.9 inches long with a spacing of 
approximately 11 /2 inches between ele- 
ments. Refer to Fig. 3 for further de- 
tails. The folded dipole antenna mul- 
tiplies the impedance of a half wave 
dipole by four and provides, practically 
speaking, a perfect match to the 
Amphenol 300 ohm twin lead transmis- 
sion line. For best results with a min- 
imum of noise interference, point the 
antenna broadside to the direction to 
be received from and mount it as high 
and as clear of objects as possible. -- 

Modern Lighting 
(Continued from page 45) 

The two walls of the room and the 
ceiling on which the color is played 
should be finished white to permit the 
greatest range of effects. The entrance 
wall and the wall behind the listener 
should be a neutral gray reflecting 
about 60%. The floor should reflect 
about 30% as in the case of the main 
floor, but it should be a neutral gray 
also rather than a definite color. All 
color sensation in the booth should 
come from the play of the colored light 
on the wall and ceiling surfaces facing 
the listener. 

Fluorescent lights cannot be used 
for this purpose as they cannot be 
dimmed. 
When Indirect Light May He Used 

Radio -appliance stores occasionally 
occupy the street -level floor of some 
large building. Such locations usually 
have a ceiling height of 14 to 16 feet. 
The merchant naturally takes advan- 
tage of this to use the entire floor for 
merchandising by putting his office on 
a mezzanine. In that case it is neces- 
sary to repeat the lighting troughs 
shown on the main ceiling, under the 
mezzanine. 

Where no mezzanine exists the ceil- 
ing troughs can be eliminated from 
the front part of the store, if island 
displays with canopies are used, be- 
cause the display canopies can serve 
as the location and platform for in- 

Fig. 3. Stopping traffic is a definite func- 
tion of lighting. This graph shows the in- 
crease in the number of customers who 
stopped to view display as lighting intensity 
on display was raised above ground light. 
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DISPOSAL SALE OF SURPLUS VACUUM CAPACITORS 
4. Offenbach & Reimus have been appointed sole agency for disposal 

of a large stock of war surplus vacuum capacitors made by- 

Fntlnyro 
RADIO 

VACUUM ELECTRONIC COMPONENTS 

ADVANTAGES: 
1. Relatively small physical size. 
2. Electrical characteristics independ- 

ent of atmospheric pressure a n d 
humidity. 

3. No, dielectric I 

4. No ceramic-or internal insulator. 
5. Ferrule type mounting. 
6. Zero p o we r factor at most fre- 

quencies. 

7. Low distributed capacity. 
8. High a rrent carrying capacity .. 

high voltage. 
9. Unlimited life expectancy. 

10. Universal adaptability. 
11. Rugged mechanical construction. 
12. Comparatively light weight. 
13. No cold emission. 

ORDER DIRECT FROM 

OFFENBACH & REIMUS CO. 
373 ELLIS ST., SAN FRANCISCO 2, CAL. 

THIS SALE WILL NOT BE REPEATED, 

ALL BRAND NEW. In Original Fa, 
tory Cartons. I007,, Guarantee. 

Type 
Peak 

Capacity Voltage 
Reg. 
Price 

Our 
Price 

VC-6 6mmf 17,000 $ 9.65 S 2.80 
VC-12 12mmf 17,000 11.80 3.50 
VC-50 50mmf 17,000 16.09 4.50 
VC-100 100mmf 10,000 25.74 7.65 
VC-150 150mmf 10,000 39.83 11.60 
VC-200 200mmf 10,000 48.46 14.60 
VC -250 - 

rom 
250mmf 10,000 57.92 17.30 

-- Aimilllamiandamammena 

Jennings Capacitors Advertised Here Are Sold Only by Offenbach & Reimus Co. 372 Ellis St., San Francisco 2, California 

THESE CONDENSERS ARE PRICED LOWER THAN MICA CAPACITORS!! 
SMALL PRECISION LATHE WITH BUILT -IN MOTOR 

A NEW POST -WAR PRODUCT -NOT SURPLUS 
Distributed Nationally by Offenbach ei Reimus Co. 

is The Alan Soll Lathe is designed sided with a fan to keep it cum fors tall, precision work. and is under continuous operation. The 
ian ideal machine where accuracy use of induction motor eliminates 

s essential for making of small radio interference. 
parts and tools, for home work- Lugs are cast on end of base 
shop. laboratory. model builder and inside of cabinet for fasten - 
and jeweler. Mg_ lathe to kbench. 

The Lathe constructed of 'he motor drive is by means 
steel, cast iron and aluminum of oil-proof Neoprene belts with 
alloy parts; r ith gears of steel necessary adjustment for keeping 
and brass. The cast r 

o 
n bed has belt under proper tension at all 

two large V ways, an expensive times. A two -step pulley Pro- 
construction. to align headstock. vides for two spindle speed 
carriage and tallstock. and is changes. 
heavily reinforced with large The carriage Is provided with 

s braces, hand heel control as well as cross 
headstock equipped automatic power feed. A cam 

with a hollow steel spindle with locking setscrew Is lo- 
The electrical equipment conforms to e- mounted on self -oiling porous rated in front of apron. which 

quirements of National Board of Fire Un- bronze bearinKS. these bearinga with adjustable stainless steel 
derwriters. etete et rear of carriage. will 

Regular being designed to take both ra- provide for any desired adjust - egu equipment consists of II/4" face dial and thrust loads. The pin- ent to take for wear after plate, 2 lathe centers, tool post and rocker- die has a 3/16' hole through long use- The 
up 

can be Allen wrench, quick -clamping tallack, which bar stock up to t /a" in locked by means of screw located 110Y alternating current induction motor diameter can be fed. at right front top corner. 
OVERALL DIMENSIONS: Length-9 3/16". 
and switch, attachment plug with a 8' cord. The machine is driven by a The quick clamping tailstock 
Width -3 

CAPACITY: 
etween 110-volt 

motor. 
current in- 

by 
cam, by lever and 

WORK ÇAPACI leg Between Centers-3". aucti 
switch 

olor. and controlled oy nee and eliminates the 
Swing let 

Capacity-1/2'. 
Swine Bed- bas m helm on front of need ordinary clamp bolt and 

Sh. ping Capat a". ç lathe base. The motor 
and 

mount- wrench. and is designed for self- 
Shipping Weight-12 ms. LIST $58.50 cvl inside the Dase, and isopro- ejecting center. 

Immediate Delivery. Price Includes Motor. Fully Guaranteed. Dealers -Write for Quantity Discounts. 

NAVY 
SPARE PARTS 

& CHEST 

IOW 

'4\ 
Ó gray. 

Cr IF 
19 ", with remov 
able tray. With 

.,, , -111 parts, as follow.: 
k1 n ? 5 wire -wound 

5 -watt resistors. 3 
wire -wound 20- watt resistors, 26 carbon 1/2-w resistors, 7 mica condens- 

ers. 5 oil condensers. volume controls, audio choke, mike trans.. output trans., and a dozen other fine parts. Every- 
thing brand new. In sealed cartons. At lrast ht2i ,,., 
worth of new parts at a sensational price. 

20 Pounds. ONLY $4.95 NET 

Finest 
Components. 
Brand New. 

Beautiful ply 

111111111C 
wood chest with 

hasp. Finished in 
metal handles and 

0 .as,. 

SUPER- SPECIALS FOR JULY 
Power Supply for BC -348. Everything needed. including 
Stancor 90-ms Plate & Fil. Transformer. Filter Con- densers. Choke. etc. ONLY Sß.50 net, including tube. 

STANCOR TRANSFORMERS AT LOWEST PRICES 
NEW (NOT SURPLUS) SIGMA SENSITIVE P6011 -70 Ma. Universal Mtg 

P4078 -811 Ma. Upright Mtg ,'?g ne 
net RELAYS (NEW) These brand new Am. type P6011 is ideal for BC -348 sets) 1. latory- sealed "io ohms. Ideal for Indull lai tone re a ManufaMUr- 

Serdoe. Limited Stock. 52.49 ea er's over -run. JUST COMPLETED! Parts alone cost more than full CORNELL- DUBILIER CONDENSER BARGAIN net: 10 for $22.00 price of the amplifier. standard RCA -tubes (2 -8L8, 1 -65L7, 1.805. L10 -raid. TubulBrs, 600 Wv. NOT SURPLUS. Standard 1- 5U40). Input for crystal or magnetic :pickup. 600 -ohm telephone 
Carton of 50 - $6.76 net 

line,- and microphone. Separate Bass and Treble controls. Volume 
control. Output for standard 8 -ohm speakers. Relay -operated COUNT- 
ER (30,000 count) for coinmachine plays. Heavy SOLAR .05, 600v. TUBULARS (NOT SURPLUS) 12 -VOLT MINIATURE duty power supply. Or crackled case with tt 

C 
Only RELAYS (NEW) 

lo x17 9 _ w mg. hooky job. 15 errs nttPo 50 Ulix nt 50 $6.25 net uo -120 volt 60 cyme AC operation. Complete with SOLAR .02. 600v. TUBULARS (NOT SURPLUS) all tubes and wiring diaqrams. This is one of the Z J NET s -si Ida id Carton of 100, . 
, S7.B5 net Special low -loss insulation. 3 -Pole. greatest bargains ever offered. You'll have to act 

Retail Price $141.5) Single Throw. Bracket Mtg. Made AT ONCE! LOOK!! Brand New Telegraph Keys. Bakelite by Allied Control Co. ODIyß9ctorr LIMITED QUANTITY. FIRST COME -FIRST SERVED, Bate. Army surplus. Finest made. 4 for 51.00 or 12 for $6.00 ORDER TODAY! 

* 4 -HOUR MAIL -ORDER SERVICE. Send 20% Deposit. Balance C.O.D. We Ship Anywhere in the U.S.A. 

$5.00 GRAB -BAG SPECIAL!!! 
A 25 -pound box of brand new w parts, includine 

twide assortment of Amphenol connectors, rele 
rimmer condensers, rotary switches. spaghettis . silver -plated dials. pilot lights. paper tubular 

condensers, finest Allen -Bradley 1 -watt resistors. instrument mounting plate with shock mounts. 
generator condensers and an assortment of sur. prises"-every one worth money. In addition, 
you 

get 
s hasp-overall 

tool box. Navy Tye with han- g- overall size 12"x18"29". Never 
Has Such A Bargain Been Made. LIMITED 
aTOCK!! 

GET YOUR BC -645 
NOW -AT ROCK -BOTTOM 
PRICE . e e Two for $30.85 
COMPLETE WITH 15 TUBES 

(In Single Lots -$16.85) 
Watch the radio 1 G C YdTD_D/`VD 

magazines for a 
series of editorial ar- 
ticles relating to the 
conversion of t h i s 
tremendously popular 
set. Anybody can 
convert the BC -645 
after reading the 
simple instructions 
which the magazines 
will publish In early 
issues. Get one or 
more of these sets 
while they last. The 
stockpile is running 
low. This has been 
our best seller -we 
haven't many left!! 

This 15 -tube set will operate on frequencies ter 
Citizens' Radio. Amateur. etc. Tubes alone worth 
$28.00 net. Too well known to require description. 
Be safe. Order yours TODAY II 

435 -500 MC 
15 TUBES!!! 

I2/24V. DYNAMOTOR- PE -10IC, SUPPLIES ALL 
POWER FOR BC645. 400V, 135MA, DC. ALSO 

9V.. 1.2a. AC. ONLY 59.05 NET 

OFFENBACH -REIMUS SCOOP 

Sound - Powered Telephones 
Ultra sensitive dynamic units. 

U a e one as mike, other as re- 
ceiver 

. 
connected. Talk 

op to 1 mile without batteries of 
transformer. Fine for intercoms 
monitoring. marine and Indus 
trial use. ONLY 4.98. 

All- Purpose 
High -Power 
Amplifier 
Lic'ensed by 

Western Electric 
for Use in 

P. A. Systems 
and Phonographs 

OFFENBACH & REIMUS C O u San Francisco 
Ellis Street 

ancisco 2, California 
(Open Evenings 'Phone: ORdway 8581 / . Until 9 P.M.) 
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HEATH ELECTRONIC SURPLUS 

BARGAINS 
General Radio Variable Inductors 107M.$36.93 

11/2 to 55 Mh. 
o h m et e r Bendlx- Setntilla 0 -200, 8.95 0 -100M ohms 

OIL FILLED CONDENSERS 
Solar -4 MFD, 500. V.D.C. $1.88 
Tobe -5 MFD, 500 V.D.C. 1.99 
Aerovox P10 -2 MFD -6 MFD, 1000 & 800 

V.D.C. 2.49 
Tobe -S MFD, 600 V.D.C. 1.99 
Westinghouse -8 MFD, BOO V.D.C. 2.29 
M,camold- 2.5 -2.5 -5 MFD, 600 V.D.C.. 1.99 
Sprague -8.8.8 -8 MFD, 600 V.D.C. 4.99 

E- Pyranol -4 MFD. 1000 V.D.C. 
Industrial Cond.-8 MFD, 1000 V.D.C. 
Aerovox -8-8 MFD. 1000 V.D.C. 
Westinghouse I -8 MFD, 2000 V.D.0 
Sprague -4 MFD, 2000 V.D.C. 
Aerovox-2 MFD, 2500 V.D.C. 
Sprague-3 MFD. 4000 V.D.C. 
Aerovox-.05 MFD. 7500 V.D.C. 

MICA CAPACITORS 
Aerovox -.002 MFD. 6000 V.D.C. $2.49 
Solar -.002 MFD, 5000 V.D.C. 2.49 
Mieamold -.01 MFD, 5000 V.D.C. Test 1.49 
Santamo -.002 MFD, 2500 V.D.C. Working .89 
Dub,l,er -.005 MFD, 2500 V.D.C. Teat 
Sangam0 -.02 MFD, 1200 V.D.C. Working .89 
Sangamo -.06 MFD, 600 V.D.C. Working .99 
Sangamo -.02 MFD, 600 V.D.C. Working .59 
Aer -.01 MFD. 600 V.D.C. Working.... .49 
Electromotive -47 MMFD, 500 V.D.C..3 for .25 
Electromotive -200 MMFD. 500 V.D.C.3 for .25 
Electromotive -270 MMFD, 500 V.D.C..3 for .25 
Electromotive -470 MMFD, 500 V.D.C..3 for .25 
Mieamold -.022 MFD, 400 V.D C 2 for .25 
Mieamold -.02 MFD, 400 V.D.C. 2 for .25 
Tobe -.006 MFD, 400 V.D C 2 for .25 
C.D.-.001 MFD, 400 V.D.C....... 3 for .O5 
Tobe Molded Paper -.01 MFD, 200 V . 

Mica Condenser Kit -1,2 All Different - All 
.99 Marked 

PAPER TUBULAR CONDENSERS 
Illinois Cond.-.05 MFD, 600 V.D.C. 3 for .18 
Sprague and Amcon -.01 MFD. 600 V.D.C. 

4 for .25 
Signal Corns Laboratory Receiver BC -186 

built by ALLEN DUMONT LAB. Dry bat- 
tery operated with Weston dual range 
voltmeter to check, plug -in coils cover - 
ing 2400.3700 KC included complete 
with tubes $ 14.95 

POWER TRANSFORMERS 
Gen. Tran. Corp.. 115V co cy PRI. Sec. 

IIamOO iarlund25117 
6.3 

60 cy SPRI.a 
3V. 2A..51.49 fí.48 

465VCT at 160 MA with ext. tap 300 V. 
at 11 MA, 6.3V at 7A, 5V at 3A, 5V 
at 

Signal Generator Power Transformer 117V 
60 cy PRI. Sec. 295V at 80 MA 6.8V at 
3.2A and 4.8V at 1.9 amps .99 

FILTER CHOKES 

No. 2705P -20 henrys, 
200 
50 MA Cased $1.48 

POTENTIOMETERS 
General Electric -600 ohm .4 watt 

W.W. 1" .haft......... .. 29e 4 for 99c 
General Electric -5000 ohm 4 watt 

W,W, haft 29c 4 for 99c 
Western Electric- 10.000 ohm 4 

watt W.W. 3" shaft 29c 4 for $90 
C.T.S.-10,000 ohm Carbon Vs" 

38e 4 for 99c shaft .............. ... 
General Eleeteio-- 20.000 ohm 4 

watt W.W. 1" abaft 290 4 for 990 
Western Eleetrit 20,000 ohm 4 

watt W.W. 1/2" shaft 29e 4 for 99c 
C.T.S.-25,000 ohm Carbon Spdt 

Switch 1/2 shaft 39e 3 for 99e 
Clarastatr40 000 ohm 3 watt 

290 4 for 99c W.W. 1 shaft 
Centralab- 100.000 ohm carbon 2" 

29e 4 for 98c shaft .......... .. 
Clarastat- 200,000 ohm carbon 1" 

shaft 29e 4 for 88c 
Allen radley -1 Meg. Spat Switch 

11/ 39e 3 for 89c shaft 
Potentiometer Kit -2 each of above..22 for 53.99 
GOLD BAND 5 y RESISTORS Va & 1 WATT 
1.000 

alms, 10,00025 ohms. m 15.000 
4,700 ohms, 

68,000 
ohms, 75,000 ohms, 100,000 ohm.. 

Se each 25 for 990 
Resistor Kit- 1/s -1.2 Watt Excellent 

100 for S3.95 
Power 

Rhesa 
at. -25 and X50 watt six differ- 

2.95 
Socket Kit -Miniature -- Octal- Loctal..25 for .99 
Mioroawitches- Assorted Types 3 for .99 
Amphenol Connector Kit -50 male and fe- 

male Locking Military Type 
Headset -Miniature Type Two Receiver. Wai- 

ler to hearing aid phones. used on mine 
detectors complete with headband and 

.99 cord 
AMMETERS 

Weston Type-205P 0 -80 Amp. DC Part 
Shunt Incl. 21/2" dia. $2.95 

Westinghouse -0.240 Amps DC Part. Shunt 
Incl. 21/2" die. 2.95 

General Electric- 50 -0 -50 Amps DC 31/2° 
9 die. 2.95 

Westo 
tl 

Voltmeter Switch -one pole nine 
.99 position 

BAKELITE SHEET AND ROD 
Bakelite Sheet- Fabric Base size 40" x 

50" in s/s'1.-1/4 thickness lb 50.59 
Bakelite Rod-2" diameter app. 3 footlb 

.BB long 
Amglo Tubes No. 1121228 F 3 High Voltage 

Low Amp Flash Tabes 4.95 
SWITCHES 

Heinman Circuit Breaker Switches CB -41 
One Amp 110 Volta .............. $1.79 

Cutler Hammer Toggle Spdt Momentary One 
.29 Side 

Cutler Hammer Toggle Spst Momentary .19 
Cutler Hammer Toggle Spdt .39 

OSCILLOSCOPE KIT 
Comlete 5" Oscilloscope Kit includes 

and formed steel ae, chassis, 
ettered panel, all tubes. oil filled con- 
densera, cued scope transformer, fre- 
quency compensated amplifiers, 15- 
30,000 cycle sweep generator, every 
part eupp ied complete w i t h diagram 
and instructions and excellent training 
course $39.50 

NO ORDERS UNDER $2.00 
W E W I L L S H I P C. O. D. 
WRITE FOR COMPLETE LIST 

1. 
2.29 
2.99 
5.49 
3.29 
3.89 
9.80 
3.29 

HEATH COMPANY 
S± BENTON HARBOR, MICHIGAN 

12.2 

EGG -CRATE LOUVERS 

Fig. 4. Construction details for a "mood 
lighting" installation in a record booth. 

candescent indirect lights as well as 
for the local lights that illuminate the 
articles on the island displays. The 
front portion of the store can then be 
lighted indirectly as the only merchan- 
dise on display would be in the self - 
lighted display islands. The ceiling 
troughs should still be used over the 
area devoted to counter sales. 

When indirect lighting is resorted to, 
it should only be over a non- merchan- 
dising area and it should be remem- 
bered that it quickly grows dim from 
dirt and the deterioration of ceiling 
and wall finishes. It is excellent where 
critical seeing and action is not re- 
quired, but it needs more maintenance 
than it usually gets to keep it from 
degenerating into a costly disappoint- 
ment. 

Show Windows 
Fluorescent lamps are not recom- 

mended for radio -appliance window 
displays as their diffusion makes the 
top of the window brightest "where 
the merchandise isn't." They "wash" 
the display into the background by 
their contrast reducing effect, induc- 
ing a monotony and flatness that lacks 
appeal. Finally their color effect is 
chilling and unfamiliar, which is not 
suited to a display of merchandise 
that relies on emotional satisfaction 
for its appeal. 

All standard makes of incandescent 
show window reflectors are of the 
"controlled direct lighting" type. All 
manufacturers provide complete in- 
stallation details, and as the physical 
dimensions of the various kinds of 
units available are much the same the 
merchant finds the principal thing he 
has to determine is the size of lamp 
he should use. 

This depends upon the number of 
footcandles needed to ensure the max- 
imum sales return from the windows. 
Competition from neighboring win- 
dows is usually the governing factor. 

WAR SURPLUS 
TUBES 

6V6- Metals $ .89 
5Y3 GT .45 
No. 80 .45 
Resistor Kit -V2 & 1 W 100 

assorted 2.00 
Condenser Kit -.01- .00001 

100 3.00 
Choke- 12H -DC Res 150 

Ohms -80 MADC 1.09 
01L-FILLED CONDENSERS 

-G.E., C.D., ETC. 

.05 1000 V $ .30 

.1 2500 V .95 

12 15000 V 6.95 
25 4000 V 2.75 
25 6000 V 4.00 
.5 1000 V .35 
.5 2000 V .40 
1. 500 V 
1 600 V 
1. 440 V AC 
1. 1000 V 

2. 600 V 
2. 330 V 
2. 1000 V 
2. 4000 V 
6 2000 V 
8 1000 V 
10 600 V 
3 x .2 4000 V 
3x10 90VAC 
lO x 25 600 V 

.75 2000 V 
3x.22 300V 

25 
.30 
.30 
.75 
.35 
.35 
90 

4.45 
3.95 
1.75 
1.20 
3.95 

.80 

.20 
55 
20 

TRANSMITTING MICA 
CONDENSERS 

.00005 1200 V 

.00005 2500 V 

.00005 5000 V 

.00007 5000 V 

.0001 5000 V 

.0001 2500 V 
00025 2500 V 
.00025 5000 V 
.0005 2500 V 
00072 5000 V 

0008 5000 V 
001 5000 V 
00125 2000 V 

0015 5000 V 
002 2500 V 
.005 2500 V 
.008 1200 V 

KIT at 12 

4 600 V 
4 1000 V 
4 1500 V 

; .33 

.60 

.85 

.85 

.85 

.65 

.85 

1.10 
.65 

1.10 
1.10 
1.10 

.80 

1.10 
.39 
.39 

.33 

3.98 
.65 

1.00 
1-45 

$2.00 min. order F.O.B.. N. Y. C. Add postage 

50% deposit, balance C.O.D. with all orders 
Manufacturers inquiries invited. 

TECHNICAL RADIO PARTS CO. 
265 Greenwich St. Dept. N -I N. Y. 7, N. Y. 

Torsional 
MAGNETOSTRICTION Pickup 

Response -50- 10,000 c., ±3 db. 
With Preamplifier. 

Output -5 millivolts. 
Low mechanical impedance. 
Immune to severe shock. 
Impervious to high humidity, 

temperature. 
Osmium -tipped stylus. 
Impedance -400 ohms. 
Needle pressure -12 -20 grams. 

$10.00 SEND CHECK OR MONEY ORDER 

MAGNETOSTRICTION DEVICES 
SALES COMPANY 

739 Boylston St. Boston 16, Mass. 

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 
800 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corp. 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 

RADIO NEWS 
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A conservative rule is to double the 
lighting level of competitive windows 
where that is possible. Where it is 
not possible then equality with such 
windows should be sought. 

Where a motor trade is an impor- 
tant source of business and neighbor- 
ing competition is negligible the il- 
lumination must be sufficient to permit 
the window to tell its story in six 
seconds -the maximum time it will be 
within view of the passengers of a car 
when the approach and retreat views 
are unobstructed. This requires a 
minimum of 100 footcandles which can 
be secured with 150 watt lamps on 12 
inch centers. These lamps should be 
placed across the entire length of the 
show window. They should be as close 
to the window as possible and directed 
so that the light beam is focused back 
towards the merchandise. 

HRH 

What's New In Radio 
(Continued from page 76) 

special skill or experience is necessary 
to use this kit, which contains a blower 
gun, brown flock, ivory flock, thinner, 
brush and instructions, and undercoat. 

General Cement Manufacturing 
Company, 919 Taylor Avenue, Rock- 
ford, Illinois will furnish full details 
upon request. 

TUBE TESTER 
Electronic Measurements Corp. of 

New York is introducing their new 
Model 200 Mutual Conductance Tube 
Tester which checks mutual conduct- 
ance on a calibrated micromho scale 
as well as on a "Reject-Good" scale. 

The new test unit checks 5- element 
tubes as pentodes, checks tubes for gas 
content, provides sufficient plate cur- 

rent to check both emission and mu- 
tual conductance and detects both 
shorted and open elements. Complete 
switching flexibility has been incorpor- 
ated to allow the testing of all present 
and future tubes. Individual sections 
of multi -purpose tubes may also be 
checked on this unit. 

Electronic Measurements Corp., 114 
Liberty Street, New York 6, New York 
will send a full description of this unit 
and prices upon request. 

HIGH VOLTAGE RESISTORS 
A new line of resistors suitable for 

high voltage applications in television 
and other circuits has been announced 

DEALERS! ASSEMBLERS! 

AMATEURS! SERVICEMEN! 

TELEVISION - ASSEMBLY CO. Presents 
THE FIRST 10" FLAT SURFACE 
SCREEN PICTURE IN ASSEMBLY FORM 

No Eye Straln> 

I 
BRIGHT 

I STEADY> 

CLEAR > 

The logical receiver for commercial 
installations such as Bowling Alleys, 
Cocktail Bars, Restaurants. Also the 
ideal unit for the home. 

Large clear 10" fiat surface picture 
using a direct view tube. This unit 
does not require a darkened or semi - 
darkened area. It will give you a clear 
bright view even in a lighted area. 
Easily assembled with soldering iron, 
screw driver, in very little time. 
All major parts wired. 

TERMS: 10 °° deposit with order, 
Balance C.O.D. 

Complete with 30 tubes. 12" speaker. 
and specially designed di -pole antenna 
with 60 -ft. lead -in. A 13- channel tuner 
with FM sound. Only nationally adver- 
tised components used in our assembly. 

I.F. Strip -This unit has been designed 
and constructed by the engineering 
staff of a well known manufacturer 
licensed by Western Electric and 
Radio Corporation of America. We 
guarantee this unit to compare in per- 
formance with any nationally known 
manufacturers making a similar size 
screen retailing at approx. list $600, 
less installation. 

229só 
COMPLETE WIT 1 TUBES 

FEATURES 
Picture I.F. Stages wired and 
pretuned. 
Sound I.F. Stages including Dis- 
criminator wired and pretuned. 
Video stages wired. 
The above features are all con- 
tained on one chassis mounted 
with several screws and con- 
nected with several wires. The 
unit contains 13 tubes. 

Complete front end consisting of 
R.F. Amplifier. Oscillator and 
mixer wired and pretuned. 
The above feature is constructed 
on one chassis also mounted with 
several screws and connected 
by several wires. This unit con- 
tains 3 tubes. 

The above units are wired and tested by 
our engineers for your convenience 

GUARANTEED 
to operate fo your satisfaction 
when simple directions are followed. 

TELEVISION 
ASSEMBLY COMPANY 

387 BUSHWICK AVE. . BROOKLYN 6. N. Y. 
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r -90 New /e#tSe... 
... ä's VARI ET Y-1 

Sensationally New 

dirliAtfigYN 
TELEVISION KIT 

Ready f o r easy 
rapid assembly. 
No knowledge of 
television required. 
Complete easy- to - 
follow instruc- 
tion sheet gives 
you all the knowl- 
edge you need. 

Reception Is 
clear and s h a r p 

comparable to 
a moving picture. 

All necessary 
components are included. Nothing is required 
except a screw driver, cutting pliers and a sol- 
dering iron. Only the highest quality stand- 
ard parts are used - the list price value of 
these parts alone is more than 

5950 $300. 110 volts, 60 cycles 
A.C. 

NEW! 
PREMIER 

Model 570 
MICROMASTER 

Band Spread Dial 
SIGNAL 

GENERATOR 
For testing a n d 
aligning BROAD- 
CAST, SHORT- 
W A V E, FM and 
TELEVISION RE- 
CEIVERS. Exclu- 
sive Band Spread 
Dial geared to the 
tuning condenser and main dial, giving a total 
scale length of approximately 60 inches. Three - 
color dial directly calibrated in Kilocycles and 
Megacycles. Range : 75 KC- 150MC. Size : 

12 %"x12"x5 % ". 
COMPLETE WITH TUBES $5475 

AND CO -AXIAL CABLE. NET 

GUARANTEED FILTER CONDENSERS 
20x201150 WV. 

I $3 69 10 for 

3 Tube AC -DC PHONO AMPLIFIER KIT 
Includes chassis, sockets. condensers, re/sistfors, 
volume control with switch $I25 and diagram Lam/ 

GUARANTEED VOLUME CONTROLS 
Less Switch. 48c IO for $445 
With Switch - 59c IO for 5.45 
500,000, 100,000, 25,000 ohms; 14 meg, 1 meg, 
2 megs. 

FEDERAL SELENIUM RECTIFIER 

6 or more .99 ea. 
Less than 6. s 1.09 ea. 

Bargain! Guaranteed! 
100 Assorted Bypass Condensers 600V 
Value s I I.00 
SPECIAL $6195 

SUPERIOR Model 670 

Super -Meter 

A Combination Volt - Ohm 
Milliammeter plus Capacity 
Reactance Inductance a n d 
Decibel Measurements. 

Complete with test leads 
and instruc - $28 140 tions ! 
Write Dept. N -7. 20% Deposit with order re- 
quired. Please add sufficient postage. Excess 
will be refunded. 

"r/azeety ELECTRIC CO -, Inc. 

601 Broad St., Newark 2, N. J. 
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by Resistance Products Company of 
Harrisburg, Pa. 

Known as the Type B line, these 
units are available in several sizes to 
handle up to 35,000 volts at loads up to 
10 watts. These resistors are made in 
values from .100 megohm to as high as 
1,000,000 megohms. 

The resistors can be easily mounted 
on a chassis by means of a machine 
screw although special high voltage 
mountings are available when re- 
quired. 

Typical applications include multi- 
pliers for v. t. v. m.'s, high resistance 
voltage dividers, bleeders in high volt- 
age power circuits, television receiv- 
ers, test equipment, x -ray 'circuits, etc. 

Resistance Products Company, 714 
Race Street, Harrisburg, Pa., will sup- 
ply additional details upon request. 

AMATEUR FREQUENCY METER 
Browning Laboratories, Inc. has re- 

cently announced their new Model MJ- 
9 Amateur Frequency Meter which 
has been designed for checking the fre- 
quencies of FM or AM amateur trans- 
mitters operating in any band from 
3.5 - to 148 mc. 

Bands covered include 3.5 -4 mc., 
7 -7.3 mc., 14 -14.4 mc., 20.5 -21.5 mc., 
28 -29.7 mc., 50 -54 mc., and 144 -148 mc. 

The meter is direct reading for all 
bands with separate coils for all bands 
except the 144 -148 mc. range, this be- 
ing covered by the harmonics of the 
20.5 -21.5 mc. band. A 500 kc. crystal 
controlled oscillátór is used as a ref- 
erence standard. 

Over -all accuracy of the unit is .05% 
on all frequencies. The Model MJ -9 
may be used in conjunction with a fol- 
lowing class A amplifier as a substi- 
tute for the, crystal oscillator . in an 
amateur transmitter to provide vari- 
able frequency operation. 

Full details and prices will be sup- 
plied by Browning Laboratories, Inc., 
Winchester, Massachusetts. 

WIRE STRIPPER AND DISPLAY 
General Cement Manufacturing 

Company of Rockford, Illihois is cur- 
rently offering a complete merchan- 
dising package to jobbers. 

A special customer demonstration 
display covering the company's 
"Speedex" wire strippers is being in- 
cluded without charge with the pur- 
chase of the strippers by jobbers. This 
metal rack is lithographed in a 3 -color 
combination and includes a pocket for 
circulars. 

General Cement Manufacturing 
Company of Rockford, Illinois will 
supply complete details on both the 
new "Speedex" wire stripper and the 
free demonstrator -display to those re- 
questing information. 

UNIVERSAL DIAL BELT 

Of interest to radio servicemen is 
the new and unique universal dial belt 
which has been recently introduced by 
Walter L. Schott Co. of Beverly Hills. 

This new "Walsco Unibelt" is manu- 
factured in continuous lengths and 
put up on spools containing belting for 
an average of 5 to 8 dial belt replace- 
ments. 

The simple construction of this new 
belt is made possible by using a pat- 
ented, zipper -like connector that is in- 
serted in each end of the belt. As the 
belt comes open it permits quick in- 
stallation without taking the dial 
mechanism apart. Latex covering pre- 
vents any slipping and a thin flexible 
stainless steel core makes stretch im- 
possible. This new unit permits the 
serviceman to replace a worn belt 
without carrying a complete assort- 
ment of belts. 

Walter L. Schott Co., 9306 Santa 
Monica Boulevard, Beverly Hills, Cali- 
fornia will supply additional informa- 
tion on this unit and on their complete 
line of parts and equipment for the 
serviceman. 

MINIATURE TUBE PULLER 

A new tool which facilitates the easy 
removal of the new miniature type re- 
ceiving tubes has been developed by 
The Oliveri Tool Co. of Chicago. 

This small unit, known as the 
"AMO," incorporates a heat -resistant 
rubber cup, with aluminum body and 
a handy thumb -operated plunger re- 
lease. Tubes may be either installed 
or removed without fear of breakage 
or burning the hands. 

Prices and additional information on 
this miniature tube puller will be sup- 
plied on request to The Oliveri Tool 
Co., Dept. RN, 4000 West North Ave- 
nue, Chicago 39, Illinois. 

MINIATURE TYPE 6AR5 
Because of the low heater power and 

low plate current drain, the new Type 
6AR5 miniature tube recently intro- 
duced by Hytron Radio cB Electronics 
Corp. is especially suitable for use in 
low and medium priced automobile 
and home a.c. operated receivers. 

The tube may be used in compact 
equipment where its low heat dissipa- 
tion will prove particularly advantage- 
ous. Designed as the replacement for 
the .type 6K6GT, this miniature pen - 
tode power amplifier provides 3.4 
watts output with 250 volts on plate 
and screen under Class A, amplifier 
operation conditions. 

Complete electrical specifications 
will be supplied by the Commercial 
Engineering Department, Hytron Ra- 
dio & Electronics Corp., Salem, Massa- 
chusetts. 
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NEW 
BC-72 8-A 

PORTABLE RECEIVER 
Police -Shortwave- Marine -Telephone 

75 Meter Ham Band -Fire Department 
Perfect Receiver for Field Day Use or for Emergency Receiving 

Equipment. Pick it up and carry it anywhere. Has one stage R.F., con- 
verter, one stage I.F., detector and A.V.C. Pushbutton channel selector, and two stages A.F. Uses all miniature 

low drain tubes. This Receiver is built to rigid Army specifications, and originally designed as emergency equip- 
ment to be carried in jeeps. It is rugged . . dependable . . . durable . . . Limited quantity. 

Seven -Tube Superhet Portable Four Push Buttons 
Tunes from 2 -6 me 4r Speaker with Heavy Slug 

Operates on Wet or Dry Cell Batteries 
Designed for 2 -volt input from Self- Contained Wet 
Cell Battery which can be recharged from 6 v. Battery. 
Can be easily padded for Broadcast Band with 300MMFD 
Condensers. 

PRICED at 

2 -Volt Storage Battery to fit Compact 349 I 
Complete with Tubes, Power Supply 

Space Availalli l' . 

7 (le+. P.attery) ant battery charger 12" 
20;'7, Deposit on all orders un- 
less rated. We prepay freight 
on $100.00 orders in U.S.A. 

NIAGARA RADIO SUPPLY CORP. 
160 Greenwich St. New York City 6, N. Y. 

Write for latest Bulletin 7 RN. 

All prices F.O.B. New York City. 

#4 S'T :. N: 
July, 1947 

Nq 

The New Home of 

MELVILLE RADIO INSTITUTE 
The Melville Building is ready with 
facilities for over 2,000 students of 

TELEVISION it RADIO 
Melville Radio Institute, a well -established, 
prewar school, is one of New York's out- 
standing vocational training centers. 
Technical know -how, ample equipment and 
expert faculty have resulted in a satisfied stu- 
dent body that is among New York's largest. 

THE SIX MELVILLE COURSES 

RADIO TECHNICIAN 

TELEVISION TECHNICIAN 

RADIO COMMUNICATIONS 

RADIO & TELEVISION SERVICING 

FUNDAMENTAL RADIO MATH 

SLIP -TAPE TRANSCRIPTION 

"The Radio School administered by 
Radio Men." 

MELVILLE RADIO INSTITUTE 
Melville Building 

15 WEST 46th St.. N. Y. 19 BR 9-5080 

Vian u' today without obligation and watch 
the School in operation. A free brochure may 
be obtained by mailing the attached coupon. 

Licensed by the State of New York. 
Approved for Veterans. 

MAIL THIS COUPON NOW! 

MELVILLE RADIO INSTITUTE 
Melville Building 
15 West 46th St.. New York 19, N. Y. 

GENTLEMEN: Send me FREE In- 
formation about your school. RN 

Nance 

Address 
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JFD's new 68 -Page Ballast Manual 
is a treasury of information for 
Radio Servicemen and Dealers - 
AND ITS FREE! 

10,000,000 radios now in use employ 
plug -in ballasts. Eliminate guess- 
work when replacing - consult the 
JFD Ballast Manual. It lists: 
1. More than 3000 radio ballasts. 
2. AC -DC ballasts for fluorescent 

lights & electrical appliances. 
3. Stepdown ballasts. 220 to 110 V. 

ser,;cemen YOUR FREE COPY of this book 
(value $1.50) is now ready for you. To ob- 
tain it, merely marl in to JFD factory twelve 
flaps from JFD Radio Dial Belt envelopes; 
include IOtt in postage to cover mailing cost. This book is also 

included in JFD Belt Kits B25A, BSOA, B100A. (Buy your JFD 

belts and belt kits from your nearest parts jobber). 

No radio service shop can afford to be without this complete 
and essential source of information on Ballast Tubes. Send for 
YOUR copy today! 

fAC ruing° 
co 

J.F.D. MANUFACTURING CO. 

4109 -4123 FORT HAMILTON PARKWAY, BROOKLYN 19, N. Y. 

O T 

ON 

in DC -11 
In FT -243 

i NEW 

DEAL 

CRYSTALS 
80 Meter 

3500 to 4000 KC. 
Holders 74c Each 

Holders 79e Each 

U.S.N. -L 6 SHIP 
RECEIVER-MODEL RAK-5 

1 - _ so 
l 

- - ' ¡ 

YOUR PRICE 

£2995 
Complete 

with tubes 

The Ideal tom- 
merciai re- 
ceiver for ex- 
perimenters, 
hams. aviation, 

etc. marine. 
Two tuned RF stages -band switching panel 
-DB meter, AVC level control antenna and 
R. controls -audio tuning control-sensitiv - 
ity controls including an AC -DC filament 
vo:tmeter w i t h range of 10 volts. Value 
$350.00. 

NAVY 
COMPARTMENT 

SPEAKER 
AMPLIFIER UNIT 
With Heavy Duty 
Speaker (32 ozi 

Works from -.. .. 

110 volts AC- 
DC. Used but ,. 

in operating SOUR PHCE 
con i t i o $11.50 Use s I.35Z 5 - 

Rect. & 2.35L6 
in P.P. Audio VALUE $100.00 

' 

input .006 watts 600 ohms imp. 5 Channel selec- 
tion input, volume control complete with tubes in 

gray navy case 14x14x7'," for wall mounting. 

110 VOLT AC MOTOR 
Heavy duty construction. 
Fractional H.P. ball bearing $495 
brand new. Ideal for power {i 
tools, fans and 10O other uses. 

IN LOTS OF 10 -$4.50 
All merchandise fully guaranteed 
All poses F.O.B. New York 

25 V. deposit with order -balance express 
collect 

Write for Quantity Prices on Other Items 

M A N U E L KLEIN 
INDUSTRIES CORPORATION 

74 Cortlandt 5t., NEW YORK 7, N. Y. 

40 -20-10 Meter 
7000 to 7425 KC. 79c 
FT -293 Holders Each 

6 Meter' 
8230 to 6750 KC. 
8335 to 9000 KC. 79c 
FT -243 Holders Each 

$000 to Ste' -'_ KC. 79c 
FT -243 Holders Each 

Above filled frotn stock within plus or minus 
1OKC. of your specified frequency. We will 
make any of the above crystals to plus or 
minus 2 KC on fundamental of your specified 
frequency, in either DC -11 or FT -243 Holder 
at 99c each. 

1812 to 1856 KC. for F.M. $1.4 9 

3105 KC. for civilian Aircraft I .49 
12 Rough blanks (kit) .79 
Crystal Finishing Kit .79 
10 Asst. Crystal Holders .99 

POSTAGE EXTRA. Write for our tree 
BARGAIN list. 

POTTER RADIO CO. 
1312-14 McGee St. Kansas City 6, Me. 

1:24; 

International Short -Wave 
(Continued from page 68) 

American Consulate -General, Algiers 
Algeria. Radio Algerie, 11.835, is evi- 
dently in Algiers, not Constantine; 
letter verge in English definitely veri- 
fies this frequency; duration was three 
months; report to Radio Algerie, 
Services Techniques de la Radiodif- 
fusion, 10 Rue Hoche, Algiers, Al- 
geria. WXFG, Adak, Alaska, which 
utilizes 16.025, 12.265, 8.860, should be 
addressed at Alaska Communications 
System, Officer -in- Charge, A.P.O. 980, 
% Postmaster, Seattle, Washington, 
U.S.A.; verifies within two weeks. All 
RCA point -to -point stations in Puerto 
Rico heard on frequency tests will ver- 
ify from Radio Corporation of Puerto 
Rico, P. 0. Box 3746, San Juan, Puerto 
Rico; usually use WKAQ parchment 
verge form. FG8AH is the official call 
for Radio Guadeloupe, though never 
used; the "AH" are initials of Mons. 
Andre Haan, head of the station; card 
is extremely attractive; required six 
months; QRA is Radio Guadeloupe, 
Box 125, Pointe -a- Pitre, Guadeloupe, 
French West Indies. 

s s s 

This Month's Schedules 
Albania -ZAA, 7.852, Radio Tirana, 

still has news at 1515. (Pearce) 
Algiers- Relaying programs from 

the United States, Algiers I, 9.610, is 
beamed to Western Europe, 1300 -1745; 
Algiers III, 11.765, has same schedule 
but is directed to Balkans. 

Andorra -Radio Andorra, 5.985, still 
has English program 1600 -1630; asks 
for letters direct to the station. 
( Pearce) 

Anglo- Egyptian Sudan -Radio 
Omdurman, 13.320, appears to have 
changed time of English transmission 
formerly at 1230 Thursday, as only 
Arabic is now heard then. (Pearce) 
Frequency of about 9.650 is supposed 
to parallel. 

Angola- CR6RB, 9.165, Benguela, 
heard on West Coast with weak sig- 
nal-in French -at 1345. (Nankervis) 
This station runs 1315 -1400 sign -off. 
( Laubscher) 

Argentina -LRR,' 11.88, Buenos 
Aires, is heard in Australia at 0400; 
callsign and country announced often. 
(Sanderson) 

Australia -For the summer, Radio 
Australia has set forward by one hour 
its morning beam to Eastern North 
America, now heard 0700 -0815, with 
news at 0700 and 0800, on VLB, 9.54, 
and VLC7, 11.84; VLG10, 11.76, is 
scheduled to also carry this beam to 
0800. The evening beam to the East 
Coast is currently using VLA5, 15.32 
(badly QRM'd in many quarters) and 
VLC9, 17.84, 1830 -1945, with news at 
1900. To the West Coast, 1100 -1200, 
VLA8, 11.76 and VLC6, 9.615, are used, 
while VLG4, 11.84, parallels to South 
Africa. The 2345 -0045 beam to West 
Coast is carried by VLA5, 15.32, VLC9, 
17.84, with VLBB, 21.60, and VLG6, 
15.24, used daily except Friday, news 
at 0015. 

RADIO NEWS 
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The beam to the British Isles and 
Europe is now heard over VLA8, 11.76, 
And VLC11, 15.21, 1245 -1415; beamed 
there 1000 -1045 are VLA6, 15.20, VLC9, 
17.84, and VLG10, 11.76, while VLB4, 
11.81, is used a full hour, that is, to 
1100; also used 0115 -0230 are VLA6, 
15.20, and VLB8, 21.60, with VLC9, 
17.84, used from 0145, but on Satur- 
days, only VLA6 and VLC9 are em- 
ployed. 

VLH5, 15.23, has fine signals from 
0000 in domestic service. (Balbi) 

Latest calls and frequencies listed 
are: VLA, Shepparton, 100 kw. -VLA, 
7.28; VLA2, 9.615; VLA3, 9.68; VLA4, 
11.77; VLA5, 15.32; VLA6, 15.20; VLA7, 
17.80; VLA8, 11.76; VLA9, 21.60; 
VLA10, 17.84. VLB, Shepparton, 100 
kw. -VLB, 9.54; VLB2, 9.68; VLB3, 
11.77; VLB4, 11.81; VLB5, 21.54; VLB6, 
15.20; VLB7, 17.80; VLB8, 21.60; VLB9, 
9.615; VLB10, 11.74. VLC, Shepparton, 
50 kw. -VLC2, 7.28; VLC9, 17.84; 
VLC10, 21.68; VLC11, 15.21. VLG, 
Lyndhurst, 10 kw. -VLG, 9.58; VLG3, 
11.71; VLG4, 11.84; VLG5, 11.88; VLG6, 
15.24; VLG7, 15.16; VLG9, 11.90; 
VLG10, 11.76. 

Austria- Although reported off the 
air, KOFA, 7.220, Blue Danube Net- 
work of the AFRS, has been heard in 
Britain as late as in April, around 
2355 -0100; signs on at 0000, according 
to announcement. (Pearce) Heard in 
Belgium at 1615. (Salmon) 

Radio Wien, 12.210, heard on West 
Coast signing off at 1800 after relay- 
ing portion of an AFRS program; not 
heard often on West Coast. (Nanker- 
vis) The 11.780 and 9.670 frequencies 
are heard in Britain late mornings, 
using metronome interval signal and 
call of "Radio Wien," but carry sepa- 
rate programs; the 7.150 frequency has 
been heard at 0050 in parallel with 
9.670. (Pearce) 

Azores -Ponta Delgada, 4.85, signs 
on daily at 1600. (Pearce) Fair signal 
in Massachusetts, 1730 -1800, mostly 
music. (Hudson) 

Barbados -VPO8, 19.055, Bridge- 
town, heard well around 0730 -0745, 
contacting GAQ2, London. (NNRC) 

Belgian Congo -Leopoldville's 17.770 
frequency is being heard afternoons in 
New York with excellent level. 
(Bartholomew) This frequency is used 
in the transmission to British Isles 
and Europe, opening at 1530 with 
news. (Pearce) Has been heard as late 
as 1750 in Belgium. (Salmon) 

Belgium -Brussels, 21.450, heard 
daily 1045 -1200. (NNRC) 

Brazil- PRE -9, 15.165, Fortaleza, 
heard irregularly, usually 1930 -2030; 
often carries opera. (Nankervis) 

Britain- Current frequencies di- 
rected to North America are GSI, 
15.260, 0500 -0600; GRP, 18.130, 0500- 
1115; GRP, 18.130, 1130 -1615; GSI, 
15.260, 1615 -2015 (to West Coast); 
GSP, 15.310, 1615 -2145; GWH, 11.800, 
1800 -2300; GRH, 9.825, 1830 -2300; and 
GWO, 9.625, 1915 -2300 (to West 
Coast). 

British Guiana -ZFY, 6.000, George- 
town, is being heard in Sweden around 
1500 -1930. (Ebbesson) 

July. 1947 

XL -3-12 Plug 
in the "XL' 

Series 

X-3-11 Plug 
in the "X" 
Series 

XK -3-12 Plug 
in the "XK" 

Series 

To make it easier and quicker to obtain 
fittings in the above illustrated Cannon 
Electric Type Connector Series, more 
than 125* radio and electrical distrib- 
utors can fill your requirements. Many 
of these distributors carry stock items 
on their shelves for immediate delivery. 
They are ready to serve you and discuss 
your requirements. Contact them first. 

These type series are widely used on 
microphones, sound equipment, in radio 
and electronic devices. Their quality and 
performance are assured by Cannon 
Electric's thirty -two years of continuous 
operation under the same management. 

For a complete list of Representatives, Dis- 
tributors and a Catalog covering these lines, 
write for Bulletins CED and RJC -1, Address 
Dept. G -228. 

03-11 
Receptacle 

in the "0" 
Series 

TQ -1 -12 Plug 
in the "TQ" 
Coaxial 
Sertes 

P3-CG -12 
Plug in the 

P" Series 

*Additional distribu- 
tors are being add- 
ed in certain states. 

CANNON ELECTRIC 
DEVELOPMENT COMPANY 

Humboldt Street, Los Angeles 31, California 
Canada & British Empire - Cannon Electric Co., Ltd., Toronto, Ontario World Export 
Agents (excepting British Empire! Fraior & Hansen, 301 Clay St., San Francisco 11, Calif. 
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IF AMPLIFIER 
FOR 36 MEGACYCLES 

How long have you waited for a "super - 
dooper" IF strip to come along? Here it is 
at last. 4 stages of double tuned hi -gain IF. 
Completely shielded (gain approx. 50,000). 
Bandwidth 1.4 mc ± 0.4 mc. Uses 4 -6AC7 
IF tubes, 1-6847 infinite imped. detect. and 
2 -9002 AVC tubes. Has external cable for 
connection to 6.3 volt file and 250 VDC plate 
supply. Co -ax jacks for input and output. 
Diagram a n d tech. Info. supplied. Units 
mfg'd by GE and brand new I Dimen. 18í}(I" 
L s 5íy* ' W x 4%" H. Ship. wt. 28 lbs. 

YOUR COST WITH 7 TUBES.... $16.85 

IF COIL KIT FOR 36 
MEGACYCLES 

Construct a hi -gain 36 mc IF amp. & 2nd de- 
tector (5 stage) to your own physical specs. 
using these hi -grade i r on tuned, ceramic 
form mounted IF %formers, identical to those 
used in the IF amp. pictured above. All 
Xformers unshielded, will provide a total 
gain approx. 50.000 when wired according to 
diagram supplied with each order. Kit com- 
prises total of 11 RF chokes & Xformers. 

YOUR COST WITH DIAGRAM $4.60 

DUAL TURBO BLOWER 
These excellent blowers 'were mfd. by Delco 
Motors and designed to supp'y 200 cu. ft. of 
air per min. in continuous operation. Power 
consumption 85 watts at 115 volts 60 cycles 
Beautifully balanced, quiet & vibration free 
operation with 100 eu. ft. /min. available 
from each turbo. Ideal for cooling Xmitting 
tubes. power supply cabinets, room ventila- 
tion. etc. Complete with mtg. bracket & line 
cord. 

YOUR COST -BRAND NEW! ... $14.90 

FIELD PHONE EE -8 -B 
Grand- unusual buy! Standard Signal Corps 
held telephone with self- contained, hand 
cranked generator. Positive communication 
to two miles and over with any good twisted 
pair telephone wire. Contained In water 
proofed canvas carrying case with strap 
Brand new 

YOUR COST -EACH UNIT $32.50 
PER PAIR (2 units) 59.50 

POWER TRANSFORMERS 
(All have tit V 60 -- primaries.) 

Thordarson #92R21 -390 -0 -390 V @ 200 MA 
5 V IS 3 amps, 6.3 V @ 5 amps $6.50 
Wheeler #K591335- 310.0 -310 V @ 170 SIa, 
5 V p 3 amps. 6.3 V @ 5 amps. hermetically 
sealed $4.50 
Dongan #A460 -3200 VAC @15 MA, hermeti- 
cally sealed, excellent television $5.25 

FILTER CHOKES 
Thordarson #13C39 -8 henries@ 150 
MA $1.20 
GE 12 henries @ 165 MA. hermetically 
sealed, 800 V insul. 107 ohms $1.70 

No orders under $5.00. ell! merchandise new, 
unused and fully guaranteed. 20% deposit with 
order. Balance COD. AU orders FOB New York. 

KELVIN ELECTRONICS 
74 Cortland# St., New York 7, N. Y. 
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Bulguria -Radio Sofia, 9.350, has 
news at 1530 -1540 sign -off. (Zachris- 
son) Wants reports to Anglo -Amer- 
ican Service, Radio Sofia, Sofia, Bul- 
garia. According to ISWC, London, is 
heard on 7.67, 1400 -1740. Has an- 
nounced now has verification cards. 

Burma- Rangoon, 6.035, now is offi- 
cially scheduled 0815 -0915 for its 
English period; lists frequency of 6.040 
and confirms that is no longer under 
military administration. (Dilg) Is no 
longer known as Rangoon Radio but 
as Burma Broadcasting Service, Ran- 
goon. Burma, which is sufficient ad- 
dress for reports; engineer is named 
Kyeetin; transmitter is located 21 
miles up Rangoon River which flows 
into Gulf of Martaban, according to 
verie received. (Riggle) 

Canada -CBLX, 15.095, Montreal, 
now signs off at 2300; replaced CBFX. 
CKRX, 11.72, Winnipeg, Manitoba, has 
not been heard lately. (Balbi) CKRO, 
Winnipeg, is now off 6.150. (URDXC) 
CFRX, 6.070, Toronto, Ontario, lists 
schedule of 0600 -0035. (Morck) 

Ceylon -Official schedules for main 
program of Radio SEAC, Colombo, are 
1930 -1200, 6.075, 9.520, 3.395; 1930 -2300, 
2330 -0500, 0700 -1115, 15.120; 2300 -0730, 
1103 -1200, 17.77; Indian Forces pro- 
gram. 2300 -2330, 0500 -0700, 15.120. 

In order to conform to Britain's 
change to double summertime, the 
Sunday beam to the United Kingdom is 
at 1130 -1330 on 15.120, 9.520, 6.075; 
possibly also using 41 -meter band 
(about 7.180) in parallel, announces as 
beamed to Southeast Asia and India 
as well as to the United Kingdom. 
(Dilg) This new schedule is confirmed 
by Pearce, England, who reports that 
the 17.770 frequency is heard there 
now with weak signal around 1000; 
the 15.120 channel closes regular 
transmission now at 1115 on Sundays, 
but other days runs to 1200. (While 
the 9.520 frequency is listed and an- 
nounced as used to parallel 15.120 
throughout the broadcast day, 1930- 
1200 (except Sunday when ends at 
1115), I have had ro reports of recep- 
tion of this frequency in either the 
Western Hemisphere or in Europe.) 

China -An airmail letter from Fung 
Chien, director of Chinese Interna- 
tional Broadcasting Station, XGOY, 
confirms plans for development and 
expansion of international services: 
"We are now planning to install two 
20 -kw. short -wave stations and one 
100 -kw. medium -wave station. in Nan- 
king, and another 50 -kw. medium - 
wave station in Shanghai. The 7.5 -kw. 
short -wave station, XGOA, Nanking, is 
now transmitting a North American 
Service daily on 15.350, beginning at 
2100." (Advice from Nanking indi- 
cates the use of both 15.350 and 9.730 
for this daily beam, mostly in English, 
2100 -2300; however, we have received 
no reports of reception in North 
America of either frequency at the 
time so scheduled.) 

Official summer schedules for The 
Central Broadcasting Administration 
Network in China, as given by Di- 
rector Fung Chien, are: XGOA, Nan- 
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king, 9.730, 2 kw., 2200 -2330; 5.918, 7.5 
kw., 0300 -1000; 11.835, 7.5 kw., sched- 
ule not listed. XORA, Shanghai, 
11.690, 5 kw., 1745 -2000, 0200 -0900. 
XRRA, Peiping, 6.090, 10 kw., 1830- 
1930, 0500 -0815 (I believe is now on 
summer frequency of about 10.260). 
XUPA, Banchiao (Taiwan), 9.680, 3 
kw., 0300 -0855. XTPA, Canton, 11.650, 
1 kw., 2200 -0030, 0400 -0830. XLRA, 
Hankow, 6.054, 1 kw., 2230 -2330; 
12.500, 1 kw., 0430 -0845. XGOY, 15.200, 
35 kw., 0355 -1050; frequencies of 
11.913, 9.635, and 6.140, are listed with 
35 kw., and 7.153 is listed with 10 kw., 
but no schedules were given. XPRA, 
Kunming, 6.404, 1.5 kw., 0530 -1000. 
XPSA, Kweiyang (Kweichow), 7.007, 
10 kw., 1755 -1830; XMRA, Lanchow 
(Kansu), 9.750, 1 kw., 2330 -0100, 0500- 
0830. (Readers are reminded that 
Chinese stations make almost constant 
changes in frequencies used and in 
schedules; hence, much monitoring is 
required to keep abreast of them.) 

XGOY official schedules, just in, list: 
To Australia, New Zealand, and East 
Asia (no English mentioned), 11.913, 
0355 -0530; to East Asia and South 
Seas, 9.658 and 7.153, 0535 -0735, news 
at 0600 and 0630, and with Chinese 
music at 0635 on Tuesdays, Thursdays; 
to North America, 9.658 and 7.153, 
0740 -0945, news at 0800, news at dicta- 
tion speed at 0900 on weekdays, and 
with special program, "Bringing Christ 
to the Nations," at 0830 on Sundays; 
to Europe, South Seas and China 
proper, 11.913 and 7.153, 0955 -1050, 
news at 1000. 

In XGOY's first transmission on 
11.913, news is no longer read at 0500. 
(Balbi) 

XMAG has been heard irregularly 
mornings on about 11.29. Although 
Hong Kong summertime is 14 hours 
ahead of EST, the news relay from the 
BBC is still heard at 0600 on 9.515. 
XGOUS, about 9.123, Nanking, used 
chiefly for press dispatches to the 
United States, is now on summertime, 
opens around 0800. XRRA, Peiping, 
appears to be on its summer frequency 
of 10.260, good signals mornings, but 
bothered by heavy CWQRM; should 
carry XGOY's news at 0800; has been 
heard as late as 0850, but exact 
schedule is not known. (Dilg) 

XLRA, approximately 10.22, Han - 
kow, is heard on this frequency ir- 
regularly, as late as 0945. (Balbi) 

In a verie received, XORA, Shang- 
hai, stated that English programs 
are radiated at 0400 -0515, 0615 -0640; 
frequency is 11.690. (Kary) 

XNG5, 19.450, Shanghai, is the new 
transmitter for U. S. service, just gone 
into operation; reported with super- 
power; should be heard around 1900. 
(NNRC) 

XGOA, 15.350, Nanking, reported 
with musical program around 2330- 
0030; has woman announcer. (NNRC) 

XNCR, 7.52, Yenan, is heard in Aus- 
tralia at 0530 with news in Chinese. 
(Sanderson) 

Costa Rica- T1GPH, "Alma Tica," 
is heard irregularly to sign -off at 2300 
on 5.875. (Beck) 

Curacao- PJC -1, 7.250, Willemstad, 

heard in Massachusetts signing off at 
2130. (Harris) 

Czechoslovakia -In order to accom- 
modate those on summertime, Prague 
has put forward its programs by one 
hour for the summer. OLR5A, 15.23, 
is now directed to North America 
daily, 1800 -1900; programs come from 
Prague and Bratislava, of 40 and 20 
minutes, respectively. Programs are 
varied but always include ten -minute 
review of news in Czech and Slovak, 
and about ten minutes of news in Eng- 
lish (around 1835). (Information from 
the station indicates that the severe 
damage done during bombardment in 
the late war has not been entirely re- 
paired to date.) Programs are re- 
corded each evening on bands of arti- 
ficial material, which has magnetic 
ferrous oxide in it; it is electromag- 
netized. The transmitter is a high - 
frequency Magnetophone; equipment 
is of German manufacture; receiving 
equipment includes two Minervas, one 
Telefunken, German makes, one Dutch 
Philips, and two British Marconis. 
The Czechoslovak Broadcasting Cor- 
poration has in preparation a pam- 
phlet about the station. 

News is now heard at 1245 over 
OLR3A, 9.55; at 1445 and 1645 over 
OLR2A, 6.010. (Laubscher) OLR2A, 
6.010, has new English period, 0945- 
1000. (Harrison) Prague is now veri- 
fying with a nice card showing a view 
of the capital on one side, with veri- 
fication details on reverse. (Gillett) 

Denmark -Radio Danmark, Copen- 
(Continued on page 142) 
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GRAY /tiPete 
PIVAYBACK ARM 

This Playback Arm developed 10 years ago by our engineers has 

been carefully redesigned to comply with the requirements of recent 

advancements in the art of high -quality reproduction. Now 

made of magnesium. mass has been reduced to minimum. Yet the 

construction retains that solidity, stiffness. frictionless motion, and 

freedom from undesired resonances. so necessary with new modern low. 

mass highly compliant pickup cartridges. 

With your favorite cartridge, such as the new G. E. Variable Reluc- 

tance, mounted in this Playback Arm you can be certain that you are 

obtaining optimum performance from your equipment with practically 

no wear on your finest records and transcriptions. Tracking problems 

have been virtually eliminated. 

Features of the new Gray Improved Playback Arm include finely 

controlled adjustment of stylus pressure, virtually frictionless lateral 

and vertical bearings. three -point adjustable mounting for accurate 

leveling. extremely low basic resonance, concentration of lateral mass at 

stylus. minimum tangency errors, very low vertical inertia. convenient 

finger -lift near stylus for ease of cueing. and precision construction 

throughout. 

The Gray Playback Arm, designed to take any modern pickup, may he 

purchased with or without cartridge. Mounting radii of the three 

styles are consistent with dimensions of transcription tables. Model 103S 

illustrated, 13" mounting radius. $35.00. 

WRITE FOR ENGINEERING BULLETIN B -10 describing the complete 

line of Gray professional recording and transcription equipment. 

GRAY RESEARCH & DEVELOPMENT CO 
ELMSFORD WESTCHESTER COUNTY NEW YORK 

B 19 OWNERS 
AUTHENTIC REPLACEMENT PARTS 
And SERVICE DATA FOR MARK 
II And III NOW AVAILABLE! 

E i9 TRANSMITTING AND RECEIVING SETS 
Complete with all spare parts. Write for prices. 

MICROPHONE Dynamic, moving coil type. Imped- 
ance 50 OHMS. Diameter 1% " 

Button only $0.89 
TRANSFORMER 50 OHM S 

above 
Sec. 125100 eOHMS. 

Size 1%x13¢x11%" .59 
SPEAKER Dynamic. Impedance 29 OHMS. 2" di- 

ameter. Ideal for small rec.. intercom. or 
pillow speaker 

TRANSFORMER To match above speaker 
Size: 2 Ii2x1%xY4" .69 

RELAY 4 pole double throw 4 break 4 make. Silver 
contacts. DC resistance 100 OFIMS. Size: 

3Y4x1x2IA ". Operates between 4 A 8 volts .79 
U. H. F. CAPACITOR Dual variable ceramic, two 

stator, one rotor, per section. 
Front sec. 2.9 &LMF to 6.8 Muni'. Rear sec. 2.5 11131F 

to 6.4 MMF 

41 CORD 5% Ft. 2 
conductor. 

rubber covered with 
PL -55 phone Plug 
and Jack JK -26. 

$0.39 

41 CORD d- 

FT. 3 con- 
uctor, rub- 

ber covered with PL- 
68 mie. plug. DPST. 
Bakelite palm switch 
and JK -48 socket. 

$0.39 

25% Deposit required on C.O.D. orders. 
Shipped F.O.B., Lima, Ohio Minimum Order $2.00 

FAIR RADIO SALES 
223 S. MAIN ST. LIMA, OHIO 
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OHMMETER, MODEL 406 
We invite comparison of $8950 this instrument with any at J 
any price for appearance, NET 
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CLIPPARD INSTRUMENT LAB., INC, 

1125 Bans SI., Dept. 9, Cincinnati 14, Ohio 

Sound Recording 
(Continued from page 57) 

the electric effects along this axis are 
by far the most pronounced. The two 
fundamental "a -cut" plates used are 
the expander and shear plate shown 
in (C) and (D) of Fig. 3. It will be 
noted that the expander plate is cut 
at a forty -five degree angle to the b 
and c axes and the shear plate is cut 
with edges parallel to the b and c 
axes. 

When a voltage of given polarity 
is applied to the two faces of each 
plate, the mechanical motions de- 
veloped will be at forty -five degrees 
to the b and c axes. This means that 
the expander plate shown in (C) of 
Fig. 3 will increase its length and 
simultaneously decrease its width. 
These two actions reverse on change 
of polarity of the applied voltage 
The cut of the shear plate (D) of 
Fig. 3 shows that a similar action 
occurs but that expansions and con- 
tractions occur approximately along 
the diagonals of the plate instead of 
in directions parallel to the edges, as 
in the case of the expander plate. 

Two or more crystal plates properly 
oriented with respect to each other 
are cemented together to provide more 
efficient utilization of the piezoelectric 
properties of the crystal. Two or more 
expander plates when cemented to- 
gether form a bender element and 
two or more shear plates when ce- 
mented together form a twister ele- 
ment. These names "bender" and 
"twister" have been selected since 
they indicate the resulting motion of 
the final element when an electrical 
potential is applied. 

Both bender and twister elements, 
because of their multiple plate con- 
struction, are further classified as 
"Bimorphs." This type of construc- 
tion has the advantage over the single 
plate crystal of practically eliminating 
the generally undesirable effects of 
saturation and hysteresis and of 
greatly reducing the effects of tem- 
perature on sensitivity and imped- 
ance. Construction of the bender and 
twister "Dimorph" elements are shown 
in Fig. 4A. Prior to the final assem- 
bly, the two faces of each crystal plate 
are milled smooth and graphite or foil 
electrodes are applied. Metal leads 
are connected to the electrodes and 
the plates, after proper orientation, 
are bonded together with a cement. 
The electrodes are connected either in 
parallel or in series, depending on the 
application for which the final ele- 
ment is constructed. The parallel lead 
arrangement, however, is standard 
and is shown in Fig. 4B. The assem- 
bled crystal element is finally coated 
with a specially prepared moisture - 
proofing material for protection 
against deterioration in unusually dry 
or damp conditions of use. 

Rochelle salt crystals operate safely 
from -40 to +130 degrees Fahrenheit. 
They have their greatest piezo- 
electric activity at normal room tem- 
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perature, 72 degrees Fahrenheit. Upon 
exposure to temperatures higher than 
130 degrees Fahrenheit, the crystals 
lose their piezoelectric properties 
permanently. The voltage developed 
by the crystal elements for a given 
stress remains constant over the tem- 
perature range provided that the load 
impedance for all conditions is much 
higher than the crystal impedance. 
This generated voltage is practically 
proportional to the applied stress. 
Conversely, the amplitude of motion 
produced when the crystal is used as 
a motor, is also practically propor- 
tional,to the applied voltage. 

In the design of circuits using crys- 
tal devices, the crystal element may 
be considered as a pure capacity. 

Operation of a Crystal Cutter 
A well designed crystal cutter is 

capable of producing excellent rec- 
ords. It has a wide and uniform fre- 
quency response and is practically free 
from harmonic distortion. Exception- 
ally efficient in operation, it permits 
the use of a driving ampli -fier of rela- 
tively low power output =. 

Because of the inherent stiffness of 
the crystal and stylus arrangement, 
the amplitude and frequency response 
are almost completely unaffected by 
depth of cut and variations in hard- 
ness of recording materials. 

Since this cutter is of the crystal - 
actuated type, the stylus displace- 
ment (amplitude) is proportional to 
the voltages impressed across its ter- 
minals over practically its entire fre- 
quency range. For this reason, con- 
stant amplitude records can be cut 
without any form of equalization. If 
desired, commercial constant velocity 
records may be cut merely through 
selection of proper coupling circuits 
to the driving amplifier. The fre- 
quency response characteristic is sub- 
stantially uniform from 50 to 9000 
c.p.s. 

When connected to the output of an 
amplifier, the cutter represents a ca- 
pacity load in which the impedance 
decreases as the frequency increases. 
For this reason, it is recommended 
that a Class "A" or "AB" power am- 
plifier employing triode output tubes 
be used since the harmonic distortion 
generated in these tubes is relatively 
independent of load conditions. Power 
amplifiers employing pentode or beam 
power tubes may be used providing 
they employ a stabilized feedback 
circuit in the output stage and that 
the output is shunted with a resistance 
of suitable value to stabilize the load 
impedance. Suitable amplifiers will 
be covered in later articles. 

Figs. 5A and 5B show representative 
circuit arrangements for triode, pen- 
tode, and beam power output tubes. 
These may be connected in single or 
push -pull arrangement, although the 
latter is preferable from the stand- 
point of reducing distortion in the out- 
put stage. These diagrams also show 
connections for loudspeakers in case 
these may be required for reproducing 
purposes. The output tubes should be 
selected to provide an undistorted 
July, 1947 

BARGAIN SPECIAL 

RG -8 /U Flexible Coaxial Cable 
50 FOOT COIL 
Fittings Included ONLY $1.95 
Yes Sir -its the standard Amphenol RG- 8 /U -52 ohm impedance Coax Cable, complete with Amphenol 83 -1SP 
(PL259) connectors on each end, and an 83 -11 (PL258) junc- tion, so you can readily connect together as many 50 ft. 
coils as you wish for any desired length. Fittings alone are regularly worth far more thon the price asked for the complete assembly BRAND NEW PERFECT. Si .95 No. 4A497, Per Coil with Fittings 
No. 2A163, RG -8 /U in Bulk, Per ft. 7c 5e In Lots of 100 feet and over, per ft 

SOLDERING IRON V HANDSET TS13 

For Only $2.95 

200 Watt, Hex -A -Con Model 201 
The ideal iron for all around work. Elements 
wound from Nickel -Chrome resistance wire - 
plug type Si" drawn copper tip, tinned ready 
for use -approved cord, rubber plug and cord 
spring Hurry! Limited Quantity on Hand. 

No. 16A400 Special Each $2.95 

$250 11alrre/ 

For. $ 1 

1 
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CURVED NEEDLE NOSE PLIERS 
6" Cresent Tool Co. Drop forged "Crestoloy" 
steel, cadmium plated. Very handy for close 
quarters. At this price. every tool kit and 
bench should have one 

No. 16A376. Limited 
Quantity, Special Each $1.25 

Dynamic Hand MIKE 
AT LESS THAN HALF PRICE 

High impedance type - 
with press -to -talk switch 
that shorts microphone 
when released and op- 
erates a relay or other 
circuit when depressed. 
Designed for close talk- 
ing PA and mobile com- 
munications services. 
Speech is crisp and clear 

Made to stand rough 
handling. Black wrinkle 
finished. Has 6 ft. 3- 
conductor shielded rub- 
ber covered cable and 

standard Amphenol plug Made by Electro- 
Voice for Signal Corps. Every One BRAND 
NEW, Perfect. Comparable Mikes List at 
528.00 

No. 17A408 
Special Each $7.95 
ORDER NOW, from this ad while these 
Outstanding Values are still available. 

Our terms Cash with order or COD 
with 20% deposit please Add Postage 

Combines a 200 ohm carbon 
mike and 2500 ohm ear phone 
with butterfly switch for "listen" 
and "talk ". Has 6 ft flexible 
rubber cord with 1 each PL55 
and PL68 plugs attached. At- 
tractive bakelite case, light 
weight. 
Ideal for interphone outfits for 
home or industry, mobile and 
many other applications. Made 
to rigid Signal Corps spec 

A Truly Outstanding Surplus 
Bargain. Every One BRAND 
NEW. 
No. 17A407, Special Each $3.95 1 121/2 Ft. ANTENNA 

TELESCOPES DOWN 
to 1 Foot 4" 

"Just it" for mobile equipment, port - 
ab'e receivers and transmitters. Rug- 
gedly constructed- smooth telescopic 
action from 16 inches to 121/2 feet. 
Base is 7/8" in dia. with 34" threaded 
shank 

An Outstanding Value $1.95 
No. 38A39, Only 7 

Compact Rechargeable 
STORAGE BATTERY 

Willard 2 Volt in Spill -Proof 
Clear Plastic case Only 238" 
square and 6" high -labout the 
size of the ordinary 06 dry 
celle make it applicable for a 
wide range of uses where battery 
power is needed Rated at 24 AH 

Gangs nicely for other voltages 
in multiples of 2 volts. 

Shipped dry. Uses standard bat- 
tery electrolyte available every- 
where Every One Brand New. 
While They Lost, $ 1.95 

No. 5A133, Special Each 7 

The "Tops "in Headphones 
At o Fraction of Original Cost 

8000 -ohm impedance, 
highly sensitive Best 
quality Alnico magnets 
in molded black Bake- 
lite cases concealed 
terminals Headband 
fully adjustable, leather 
covered spring steel 12" 
cord with PL54 plug at- 
tached at side out of 
way Jack and rubber 
cord supplied to ex. 
tend length to 51/2 ft 
Extremely lightweight, only 9 oz., with re- 
movable rubber ear cushions of comfortable 
design Mode to Air and Signal Corps specs 
Brand New- -a 13.50 Value 

$2.49 Stk. No. 17A37, Special Per Pair 

lb 
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7 Days 

Free Examination 
Just Out! 

PAGES OF PRACTICAL 

MOTOR INFORMATION 

AUDELS ELECTRIC MOTOR GUIDE covering the 
construction, hook -ups, control, maintenance and 
trouble shooting of all types of motors including 
armature winding. Explains entire subject in every 
detail. 31 Chapters, 617 Illustrations & Diagrams. 

A Handy Guide, Fully Indexed 
for Electricians and all Electrical Workers. 

S4 COMPLETE PAY ONLY S1 A MONTH 
Step up your own skill with the facts and figures of 
your trace. Audels Mechanics Guides contain Prac- 
tical Inside Trade Information In a handy form. 
Fully Illustrated and Easy to Understand. Highly 
Endorsed. Check the book you want for 7 days 
I ree Examination. 

Send No Money. Nothing to pay postman. 

Fir --' CUT HERE - --'VG 
MAIL ORDER 
AUDEL, Publishers,49W.23 St., EW 0,7K 
Pleese send me postpaid for FREE EXAMINATION books 
marked 1) below. If I decide to keep them I agree to 
mall $1 In 7 Days on each book ordered and further 
mall $1 monthly on each book until I have paid Pries 
O herwiss. 1 will return them. 

ELECTRIC MOTOR GUIDE, 1006 Pages . . . $4. 

ELECTRICIANS EXAMINATIONS, 250 Pages . 1. 

WIRING DIAGRAMS, 210 Pages . . . . . 1. 

ELECTRICAL DICTIONARY, 9000 Terms . 2. 

ELECTRICAL POWER CALCULAI IONS, 425 Pgs. 2. 

ELECTRONIC DEVICES, 216 Pages 2 

RADIOMANS GUIDE, 914 Pages . . . . . . 4. 
HANDY BOOK OF ELECTRICITY. 140 ages 4. 

ELECTRIC LIBRARY, 12 vol., 7000 Pgs., 91.50 vol. 
OIL BURNER GUIDE, 384 Pages .. 1. 

REFRIGERATION & Air Conditioning, 1280 Pgs. 4. 

POWER PLANT ENGINEERS Guide, 1500 Pages. 4. 

PUMPS, Hydraulics & AirCompressors,1658Pgs. 4. 
AUTOMOBILE GUIDE, 1540 Pages 4 

DIESEL ENGINE MANUAL, 400 Pages . . . 2. 

WELDERS GUIDE, 400 Pages 1 

BLUE PRINT READING, 416 Pages . . 2. 

SHEET METAL WORKERS Handy Book, 388 Pgs. 1. 

SHEET METAL PATTERN LAYOUTS, 1100 Pgs. 4. 

AIRCRAFT WORKER, 240 Pages . . 1. 

MATHEMATICS & CALCULATIONS, 700 Pgs.. 2. 
MACHINISTS Handy Book, 1600 Pages . . . 4. 

MECHANICAL Dictionary, 968 Pages . . . 4. 

MARINE ENGINEERS Handy Book, 1280 Pages 4. 

MECHANICAL DRAWING GUIDE, 160 Pages . 1. 

MECHANICAL DRAWING & DESIGN, 480 Pgs. 2. 

MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 4. 

CARPENTERS & Builders Guides (4 vols.). . 6. 

PLUMBERS & Steamritters Guides (4 vols.) . 6. 

MASONS & Builders Guides (4 vols.) . 6. 

MASTER PAINTER & DECORATOR, 320 Pgs. 2. 

GARDENERS & GROWERS GUIDES (4 vols.) 6. 

ENGINEERS and Mechanics Guides 
Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete . . . 12. 

Answers on Practical ENGINEERING . 1. 

LJ ENGINEERS & FIREMANS EXAMINATIONS . 1. 

Name 

Address 

Occupation 

Employed by - 
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power capacity 
of a least 3 
watts. ci +20 

Since the im- '? 
pedance of the 
cutter will de- 
crease as the fre- 
quency in- 
creases, this 
means that if 
the cutter im- 
pedance is high 
with respect to 
its coupling cir- 
cuit over its en- 
ti r e frequency 
spectrum, th.e 
cutter will oper- 
ate on a constant 
amplitude basis. 
When the cutter impedance equals the 
impedance of the coupling circuit, its 
response will be cut down 3 db. at the 
frequency where these impedances 
are equal. Above this frequency, or 
the turnover frequency, the response 
will fall off at the rate of 6 db. per 
octave. In other words, the cutter will 
operate at a constant velocity basis 
above the turnover frequency and at 
a constant amplitude basis below the 
turnover frequency. By proper selec- 
tion of circuit components (usually a 

transformer and /or a series resistor) 
this turnover can be placed anywhere 
in the frequency spectrum. If the 
turnover is located anywhere between 
250 and 800 c.p.s., the cutter will en- 
grave commercial constant velocity 
records. If the turnover is located at 
the upper end of the frequency spec- 
trum, that is 7000 to 9000 c.p.s., the 
cutter will engrave constant ampli- 
tude records. 

The circuit components for engrav- 

10 

w 
cr 

ICONSTANT AMPLITUDE VS CONSTANT VELOCITY RECORO'NG I 

CONSTANT VELOCITY 
CHARACTERISTIC W TH 

CONSTANT AMPLITUDE 
BELOW TURNOVER 
FREQUENCY OF 500 
CYCLES PER SECOND. 

-20 

ONSTANT AMPLITUDE 
HAR ACT ERIST 16 

- FT Ì 3 

FT2 
F \` ii7Ìí 

FTI TURNOVER 250 rl, 
FT2 . 500 ti 
FT3 BOO ,"1., 

30 ADO 500 1000 

FREQUENCY IN CYCLES PER SECOND 
5000 10,000 

Fig. 6. Curve shows relative amplitude in db. in relation to frequency 
in c.p.s. for constant amplitude and constant velocity recording. 

ing either constant amplitude or corn - 
mercial constant velocity records may 
be selected in accordance with the 
table shown in Fig. 5. Typical fre- 
quency response characteristics for 
these two types of recordings are 
shown in Fig. 6. - 

In the case of constant amplitude 
recording, the frequency response on an 
amplitude basis is uniform through- 
out the frequency range. These rec- 
ords can be reproduced with pickups 
(such as the Brush Models PL -20, 
PL -50 and PL -25) without equaliza- 
tion in the reproducing circuit. In the 
case of commercial constant velocity 
recording, the frequency response 
(amplitude basis) is uniform only up 
to the turnover frequency, usually 
between 250 and 800 c.p.s. and falls 
off at the rate of 6 db. per octave 
above this frequency. These records 
can be reproduced with the same pick- 
ups and other types but equalization 
Is required in the reproducing circuit 

Fig. 7. This chart may be used to obtain the input impedance (Zr) to the cutter for com- 

mercial "constant velocity" recording (See table of Fig. 5). This impedance will vary 

for the "turnover frequency" selected. The cutting voltage required for average modu- 

lation of the record on the basis of the "turnover frequency " may also be obtained from 

this chart. For example: For a "turnover frequency' of 500 c.p.s. the input impedance 

(Zr) to the cutter should be approximately 44,000 ohms. This impedance should be 

divided between the transformer secondary (sec.) and series resistor, R. as in Fig. 5A 

or lumped as a series resistor, R as in Fig. 5B. For a "turnover frequency" of 

500 c.p.s. approximately 150 volts is required for average modulation of the record. 
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xeke. i. 11.1 
THE MOST SENSATIONAL 
3 (Oar, paid Gk. EVER MADE 

AC DC BATTERY 

THE REGAL SUPER - MITE! 
LIST PRICE $29.50 

SMALL ENOUGH TO BE PACKED 

IN A SUITCASE! 

USES STANDARD FULL SIZE 

COMPONENTS -PARTS INTER- 

CHANGEABLE ANYWHERE! 

P 

reci"` itet 
Ite$ 

efout raft 6044 

The only set of its size with 5 "A" batteries and I "B" battery. Average life 
-100 hours! 
41/4" Alnico No. 5 speaker with a heavy duty slug weighing 1.47 oz. 
Selinium rectifier (no rectifier tube necessary). 
Uses following tubes: I -I R5, I -IT4, I -155, 1 -354. 
Licensed by R.C.A. and Hazeltine. 

MODEL 747 

SIZE: 
4" wide - 5" high - B" long 

Super Heterodyne. 
Available in sin different colors. 
Full size 2 gang variable condenser. 
Slide rule dial and many other features! 
Built -in Regaloop! 

* batteries extra 

WARREN DISTRIBUTORS 
3145 Washington St. 

Jamaica Plain 30, Mass. 
WHEN BETTER RADIOS ARE BUILT, REGAL WILL BUILD THEM 

MORE SERVICE...LESS MONEY!! 
THE MODEL 450 

TU B E TESTE 
A complete up -to -date unit designed for both bench and portable work. Uses a 
41/2" square rugged meter. Features an unusually attractive etched panel and 
comes housed in a beautiful hand- rubbed oak cabinet. Portable snap -on cover makes 
it ideal for either bench or portable use. Up -to -date, of course, it checks the many 
post -war miniature tubes such as the 6AG5, 6AQ6, I2AT6, 12BD6, 26D6, 35W4, 
5085, I17Z3, etc. in addition to all other receiving tubes. 

S peciiicatiamd.: 
* Tests by the well- established 

emission method for tube 
quality, directly read on the 
scale of the meter. 

* Tests shorts and leakages tsp 
to 3 Megohms in all tubes. 

* Tests leakages and shorts of 
any one element AGAINST 
all elements in all Tubes. 

*Tests BOTH plates in recti- 
fiers. 

*Tests individual seething such 

as diodes, triodes, pentodes. 
et e., in niait i- pm'pose tubes. 

New type line voltage ad- 
juster. 
NOISE TEST: Tip jacks on 
front panel for plugging in 
either phones or external am- 
plifier will detect mirtophouie 
tubes or noise due to fault 
elements and loose internal 
connections. 

Works un 0O to 125 Volts 
60 ('s -les 

Model 450 comes complete 
with portable corer and all 
operating instructions. 

ONLY 

$3950 

PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS JOBBER. IF YOUR 
LOCAL JOBBER CANNOT SUPPLY YOU. KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR 
STATE WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY TO US. 

SUPERIOR INSTRUMENTS CO., 227 Fulton St., Dept. RN -7, New York 7, N. Y. 
July, I917 133 
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Train for YOUR important 
Career Job in Beautiful, Cosmopolitan MIAMI 

More and more young men and women are 
preparing to meet the challenge of modern 
industry with modern ttaining at Embry - 
Riddle School of Aviation. Years of experi- 
ence at this U. S. Government approved 
school have effected the development of a 

Embry Riddle 
SCHOOL OF AVIATION 

Miami 30, Florida 

full year Radio Course that is designed to 
qualify you for an important position in the 
Radio industry. A limited number of both 
civilians and veterans can be accepted for 
the next class. For complete information 
fill out the attached Coupon and mail today. 

Dean of Enrollments -Dept. 16 
Embry- Riddle School of Aviation 
Miami 30, Florida 
Name 
Address 

Check One Veteran Civilian J 

Immediate Delivery: FM Tuner Kits - 88 -108 MC 

. 
These FM Tuner Kits have been manufactured by the Pacific Coil Corporation after extensive research 

by their Radio Electronic Engineers. 
They are made uniform by prealigning and checking on special testing equipment which is built to 

duplicate actual operation conditions. This assures that all FM Tuners will be ready for wiring with a 

minimum of effort. Pacific Coil FM Tuner Kits are designed to operate at the adjustment yielding the 
highest stability, thus holding at an absolute minimum the tendency to drift. 

All IF, Limiter and Discriminator coils are wound on low loss Polystyrene forms to assure the highest 
gain and stability possible. 
Foundation Kit complete with Prealigned Tuning Units Complete K I t Includes Foundation Kit. as at left, 
Two Coils 

X24 95 
Chassis with all sockets riveted in $39 95 One Limiter Coil place, Dial Resistoes. Condensers, 

One Discriminator Coll Hardware, and all other parts to 
Circuit Diagram construct a complete FM Tuner. 
Part No. FM -10 List Price Part No. FM -II List Price Less Tubes 

Standard discounts given to Dealers, Servicemen, and Amateurs on all list prices. 
Send for our Bulletins of real guaranteed values. 

Radio & Television 
207 Oak St. Santa Ana, Ca!H. 

Equipment Company 
709 Cherry St. Long Beach, Calif. 

Check Pin Connections 
a Tube Data Instantly) 
Two new and amazingly handy slide 
rules tell you at once the location 
and nature of pin connections, fila- 
ment voltage, filament current, and 
uses for 176 radio tubes. Radio 
or electronic engineers, servicemen, 
students can't afford to be without 
these pocket -sized time -savers. 
SEND $1.00 IN CASH OR MONEY 
ORDER TODAY and receive both 
prepaid by return mail. Your money 
back if not satisfied. 
WRITE FOR QUANTITY PRICES 

HARRY LANGSAM, 
12 5.-12th Street. Phila. 7. Pa. 

I enclose 51.00. Please send both Radio -Tube 
Pin Data Rules. 
Send Quantity Prices. 

Name 

Address 
City Stet 
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MILES "TELEMIKE" 
A midget unit (11XCx11/ "x>/ ") requiringno physical 
contact to telephone. PICKS UP BOTH S E OF 
TELEPHONE CONVERSATIONS for group loud speak- 
er listening or for recording when used with stand- 
ard ampliaer or recorder. PRICE 525.00 postpaid. 
Write for details on our complete line of FILMGRAPH 
TELEPHONE-CONFERENCE-DICTATION-"TALKIE" 
RECORDERS & REPRODUCERS. 

MILES REPRODUCER CO., Inc. 
Dept. RN -7, 812 Broadway, New York 3, New York. 

Don't forget 
to refer to the 

RADIONIC 
Catalog! 

to provide a uniform response char- 
acteristic. Special filters to accom- 
plish this will be covered later. 

In many cases where commercial 
crystal pickups employing steel nee- 
dles are used, it may be desirable to 
cut records with a turnover at some 
higher frequency than for commercial 
constant recordings. Since many of 
these pickups have resonant peaks 
between 4000 and 5000 c.p.s., a turn- 
over at from 1000 to 3000 c.p.s. may 
produce a more uniform frequency 
response. It will be necessary to ex- 
periment with the turnover frequency 
to obtain best results. When records 
with a high turnover are reproduced 
with crystal pickups, this will result 
in a uniform response up to the turn- 
over frequency with attenuation of 6 

db. per octave above this frequency. 
In constant amplitude cutting the 

actual impedance from which the cut- 
ter operates should not exceed 4000 
ohms. This may be obtained from an 
output transformer as shown in Fig. 
5A or by connecting directly to the 
plates of the output tubes as shown 
in Fig. 5B. In the latter case the plate 
resistance (Ra) of the vacuum tube 
(plate resistance of the two tubes for 
push -pull) should not exceed 4000 
ohms. When a uniform frequency 
range up to 9000 c.p.s is required, con- 
stant amplitude recording requires ap- 
proximately 50 volts for average mod- 
ulation of the record (maximum swing 
on r.m.s. meter). 

In cutting commercial constant ve- 
locity, the impedance from which the 
cutter ,operates will depend on the 
turnover frequency selected. This may 
be obtained from an output trans- 
former and a series resistor as shown 
in Fig. 5A, or by connecting to the 
plates of the output tubes through a 
series resistor as shown in Fig. 5B. 
For example, by reference to Fig. 7, 

it will be noted that where a turn- 
over frequency of 500 c.p.s., is re- 
quired, the cutter should operate from 
an impedance of approximately 44;000 
ohms. This is the cutter impedance at 
this frequency. Referring to Fig. 5A, 
this impedance should be divided be- 
tween the series resistor and the sec- 
ondary impedance of the output trans- 
former. Generally, these two may be 
made equal, viz. 22,000 ohms for a 
turnover of 500 c.p.s. Resistor RI 
should not be smaller than the re- 
flected resistance of the amplifier at 
A -B, Fig. 5A. In the event that the 
plate resistance (Rn) for two vacuum 
tubes in push -pull is 1600 ohms, the 
output transformer would then have 
an impedance ratio of 1600 : 22,000 
ohms. This corresponds to an imped- 
ance ratio of approximately 1:13.8 
or a turns ratio of 1 : 3.7. Since such 
an odd ratio transformer may not be 
easily obtained one having a turns 
ratio of 1 : 3.5 or 1 : 4 will be found 
suitable without shifting the turnover 
frequency seriously. In selecting the 
output transformer, it is important 
that there be a sufficient power han- 
dling capacity and uniform frequency 
characteristics throughout its range. 
When the turnover frequency is be- 
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tween 250 and 800 c.p.s. commercial 
constant velocity recording requires 
approximately 150 volts (maximum 
swing on r.m.s. meter) for average 
modulation of the record. See Fig. 7. 

It will be noted in Fig. 6 that in 
commercial constant velocity record- 
ing, the lower frequencies are cut 
approximately 10 db. higher than 
constant amplitude recording. Con- 
stant amplitude can be cut at a 
higher level for higher record modu- 
lation. However, it will be necessary 
to reduce the frequency range during 
recording. This can be accomplished 
by providing a turnover below 9000 
c.p.s. much in the same manner as is 
done at 250 to 800 c.p.s. in the case of 
commercial constant velocity record- 
ings. For example, if a turnover is 
selected at 4000 c.p.s., so that only 
those frequencies below this point are 
cut constant amplitude, then the volt- 
age applied to the cutter may be in- 
creased to approximately 80 volts, 
(maximum swing on the r.m.s. meter). 
Lower turnover frequencies will per- 
mit higher voltages to be applied to 
the cutter for higher record modula- 
tion. See Fig. 6. 

Mounting the Crystal Cutter 
To insure good frequency response 

and a clean cut of constant depth, the 
following recommendations should be 
taken into consideration: 

1. The mounting bracket for the 
cutter should be designed so that the 
pivot point is fairly close to the rec- 
ord plane so as to minimize the ef- 
fects of any movement which might 
develop while cutting, due to forces 
on the record cutting stylus. 

2. The pivot point of the mounting 
bracket should provide free movement 
to the cutter in a vertical plane. It 
should, however, be free of play so as 
to give a stiff support to the cutter 
against any vibration caused by the 
lateral motion of the cutting stylus 
on the record. Needle point bearings 
are most suitable for this use. 

3. Some means for governing the 
depth of cut should be provided. This 
may be accomplished by a spring held 
under proper tension. 

4. The moment of inertia should be 
reduced to a minimum with respect to 
vertical motion of the cutter. Any 
mounting weight which will add to 
the stylus pressure should be kept at 
a minimum. 

5. The cutter may advantageously 
be completely enclosed within an arm 
wherever possible.$ 

(To be continued) 

HAMMARLUND HEADS 
AMATEUR COMMITTEE 

LLOYD 
A. HAMMARLUND, president 

of the Hammarlund Mfg. Co. of 
New York, was recently named chair- 
man of the Radio Manufacturers Asso- 
ciation Amateur Radio Committee. 

Mr. Hammarlund, who succeeds W. 
J. Halligan as chairman of the com- 
mittee, will be assisted in this new pro- 
ject by R. C. Sprague, president of 
Sprague Electric Company who has 
been named vice -chairman of the com- 
mittee. 

July, 1947 

RECTIFIER & BATTERY 
CHARGER COMBINATION 

No. RA91A- Selenium plate. full wave 115 or 230v AC; 50 -60 cycle, single phase input; output is 6 to 48v DC at 2 to IS amp; manually controlled, complete with overload input and output switches. 0.15 amp DC 
meter. Excellent for laboratories. servicemen. service - stations. Shipping weight 150 lbs. 
Price 1950 

SUPERIOR 2 KVA 

POWERSTATS 
SUPERIOR 2 KVA 
Powerstats; input 115 
volts 50 -60 cycle- output 
voltage range 0 -135 volts; 
maximum rated output 
current 15 amp.. available 
over entire range of out- 
put voltage; 
weighs ap- 
prox. 20 lbs.... 

50 

SUPERIOR 2 KVA 3yi KW powerstats 2 in 
tandem, each 115 volt AC single phase. Same as the above but twice the input and out- 

=545, put voltage 

6 TUBE Brand New Receiver 
with tubes Only $5.95 

Receivers of the SCR- 274 -N /(AN /ARC -5) Series. All- aluminum aircraft receivers 5' wide. 8' high. 12.' long; weight 6.% lbs. Typical tube line -up is: 
12SK7 RF, 12K8 Converter. two 12SK7 
12SR7 Detector and BFO, 12A6 Output, gas -filled 
antenna -signal voltage limiter, and gas -filled out- 
put signal voltage limiter. Each set comes complete with all tubes in sockets. Item 1: 3 to 6 Meg. less 
dynamotor; Item 2: 6 to 9.1 Meg. less 3195 dynamotor. The dynamotor 

BEEDE METER, New, in black finish bakelite 
case, 3' round; 0-1000 MA DC. While they $1 95 last only 

GENERAL ELECTRIC 0-30 DC Milli- 5350 
ammeter -3' bakelite case l 

French Type PHONE 
TS -13C Hand Set 

With butterfly switch on handle. When the switch 
is pressed, the microphone is connected into the 
circuit and an additional set of contacts are closed. 
to operate a changeover relay. Has a 6-ft. length 
of cord, with a PL 55 plug for earphone and PL 
68 for microphone and switch. Impedance of ear- 
phone approx. 2500 Ohm; impedance of micro- 
phone approx. 250 Ohm (carbon); connected with 
batteries it can be used for inter -communication 
system. They are brand new and the original 
cost is many times what we are 
offering them to you ... while they i 
last 

GENERAL ELECTRIC 
Tungar Battery Chargers 

Model No. 6R- B33B2 -1 to 12 -6 volt batteries; 
6 amp DC 115v AC, 60 cycle; complete with 
Tungar Bulb. 
Shipping weight approx. 40 lbs 

JENSEN P.M. 4' Speaker; 4 to. 6 ohm. tic, 
All brand new. Special .a 1 

CRYSTAL DIODES i N21 B(1 N34) See RadioNews 
May issue page 50. Each 50c or 3 for $1.25. 

WILCOX F3 $1395 
6 Tube Receiver 

Brand New, in original carton; complete with set of 3.5 to 6.1 mee. coils and set of 
6K7, 1-6K8, -6F7 I -6C8G 1-80. 

cycle. Tubes 2- 

This receiver is equipped with a radio frequency sensitivity control, an audio gain control, auto- matic volume control and an inter -carrier noise 
suppressor. The audio amplifier is capable of pro- 
ducing zero level db output across a 500 ohm load. The F3 Receiver is a crystal controlled super- heterodyne receiver consisting of a single stage radio frequency amplifier, an oscillator- mixer, a single stage intermediate frequency amplifier, a 
second detector and automatic volume control voltage amplifier. and an inter -carrier noise sup- 
pressor and audio output stage. 

Navy Standard 
Storage Battery 

Brand New 
Made by Gould Storage 
Battery Corp. 6 volt 15 
amp hour. Excellent for 
amateurs, experimenters, 
radio servicemen. etc. 
Shipped dry, with com- 
plete instructions for 
charging. 454x44-x6% 
high. Shipping 5495 weight 12 lbs. 
While they last. 

Crystal Calibrated 5450 
Signal Generator 1 -222 -A 
Operation from 110 -117 volt, 60 cycle source, 
power consumed 40 watts. Self contained 
power supply. 

COMPLETE WITH TUBES 
Within the ranges of the FM and television IF freq and the Police, Taxi, Aircraft, RR. etc. VHF. Instruments are individually hand cali- brated and use an accurate vernier -scale planetary dial. 

A combination signal generator and heterodyne 
wavemeter. It consists of a 5 megacycle crystal - 
controlled oscillator used as frequency standard 
calibrator, a variable two-range oscillator, an un- 
tuned detector with two stages of audio amplifica- 
tion, a sliding -rod stub antenna, a rough pi -type 
RF attenuator, a frequency calibration chart and 
a power supply. Coverage of the test oscillator on 
the low range setting is from 8 to 15 megacycles; 
the high frequency range coil covers from 45 to 76 
megacycles and since the third harmonic is utilized, 
this gives a coverage of from 135 to 230 megacycles. 

The signal generator cabinet measures 19yß' 
wide, 12' high, 7W deep; weight 50 lbs. Tubes in 
BC -1298 Power Supply- 16- 6SN7GT; I- 
5Y3GT /G; 2-6H6; 1 -6SA7; 2- 6V6GT; 1- 
6SJ7. Tubes in I- 222 -A: 1-6J5; 2 -9006; 2- 
6SJ7; 1- 5Y3GT /G. An additional extra power 
supply and tubes, with many other small items including cables packed in wooden 
chest is included in this price. Gross wt. of entire equipment 490 lbs.While they last $54.50 

Prompt Delivery -Write Dept. RNJU 
25% deposit required on C.O.D. order 

Shipped F.O.B. New York. Min. Order 52.00 

MICHAEL STAHL, INC. 
39 YESEY ST. 

Tel. ('Ortland 7 -5980 New York 7, N. Y. 
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SURPLUS 

ZA 
LANDING 

Housed 
on 
1 -6F8, 
midget 
90 
band 
nal 
canvas 

SAVERS 

BRAND NEW EQUIPMENT 

At REALLY Low Prices 

Check This List J J 

AIRCRAFT INSTRUMENT C 
SIGNAL CONVERTER 2.50 

x6; 

0 

`L 
.d°'1 

x= 

in black crackle cabinet, 51,1x8 t, 
shock mount as shown. Contains 1 -6C8, 

precision resistors, condensers, 
line to grid matching transformer, 

cycle filter band pass, 150 cycle filter 
pass. Complete, brand new, in origi- 

packing, with waterproof a 25 . carrying bag. Special L J 
UHF SIGNAL GENERATOR I -196A 

Battery operated 150 -250 Mc. Used to 
check Hi -Low limits of BC 695 Transponder. 
Complete with tube, schematic e a 

fie 
and carrying case. Less Battery . U. u 

TRANSFORMER -PRI 115 volt, 60 cy- 
cle; secondary 2.5 volt C.T. 10 eaa0 
amp. 9,000 volt insulation. New. ww 7 . 

NATIONAL ACN PLANETARY DIAL 
DRIVE -Ratio 5:1. @1,00 Brand New $ 

AMPERITE TIME DELAY RELAY 
Vacuum tube type. HTR volt 6.3 -60 
second delay; contains RTG 5 

7 
c 

C amp; in sealed cartons. 0I 

W. E. SOUND POWER HEADSET 
The remarkable current generating effi- 
ciency of these phones, converts the feeble 
energy of the voice . into electrical 
energy, capable of carrying for great dis- 
tances without batteries or any external 
power source. Use one mike as receiver and 
one as transmitter. Price for a $4.00 Brand New pair `r 

FLEXIBLE SHAFT COUPLING 3,46" diam- 
eter Brass bushing on each end 

$1 AO 0 5" long. 12 for 

THORDARSON FILAMENT 
TRANSFORMER 

$1.2 
C 

6.4 volt C 5 amps L J 

FEDERAL CHOKE, cased, elan 15 Henry © 100 mil. 150 ohms. . 

25% deposit required on all C. O. D. orders. 
Prompt delivery assured. Write Dept. RNJ. 

GREENWICH SALES CO. 
59 Cortlandt St. WHitehall 3 -3052 

NEW YORK CITY 7, N. Y. 

Transformer Design 
(Continued from page 59) 

Dimension L is equal to: 
1.937" dimension B 
.050" tube thickness 
.050" 25 layers of .002" paper 
.300" 25 layers of 1;29 wire 

1.837" 
The length of a mean turn of wire is 

then equal toK +K+L +L or 1.525 
+ 1.525 + 1.837 + 1.837 = 6.724 ". The 
total length of wire is equal to the 
length of a mean turn times the ac- 
tual number of turns in the coil which 
is 

6.724" x 2500 16,800" 
= 1400 feet 

12 12 

The resistance of No. 29 copper wire 
is 83.44 ohms per 1000 feet. Then this 
coil of 1400 feet of wire has resistance 
of 1.4 x 83.44 = 117 ohms, approxi- 
mately. 

The weight of No. 29 copper wire is 

SPECIFICATIONS IRON STACK 

4.5 hy. @ 
5 hy. @ 
5 hy. @ 
7 hy. @ 

10 hy. @ 
18 hy. @ 
20 hy. @ 
30 hy. @ 
35 hy. @ 

80 ma. d.c. .. 3/4" 3/4" 
110 ma. d.c. " Ve" 
200 ma. d.c. . . Ws" 11/e" 
250 ma. d.c. . . 13/e" 13/4" 
110 ma. d.c. . . 1" 1" 
100 ma. d.c. . . 1" 13/e" 
200 ma. d.c. . . 11/2" 13/9" 

20 ma. d.c. .. 3/4" 1" 
60 ma. d.c. . . 1" 1" 

Fig. 13. Approximate core sizes for 
chokes of various specifications. 

0.383 pound per 1000 feet. Then this 
coil of 1400 feet of wire has 1.4 x 0.383 
= 0.537 pound of wire in it. 

The approximate thickness of the 
gap to be placed in the magnetic core 
is shown in Fig. 12. NI/1 for our choke 
is 74.2 and this graph indicates that 
the air gap should be about .012 ". This 
curve will give only approximate val- 
ues because of variations in different 
kinds of iron. The proper core gap 
can be determined experimentally by 
using the test circuit of Fig. 10. Ad- 
just the load R so that the proper di- 
rect current is flowing through the 
choke. Then simply try different 
thicknesses of paper in the core gap 
until you obtain lowest a.c. ripple volt- 
age across the load. Fig. 15 shows how 
the core is assembled and how the pa- 
per gap is placed in the core. 

Filter chokes are easy to build be- 

Fig. 14. Dimensions used in calculat- 
ing amount of wire needed in a coil. 

SURPLUS N O REGRETS 
WHEN YOU BUY FROM 

MeuiiOs aadia 909c. 
We stock the products of leading manufacturers 
of radio parts for immedi- 
ate delivery. 

SYLVANIA 
TEST 

EQUIPMENT 

Model #139 
illustrated 
$79.50 net 

Portable Model 
#140- $79.50 net 

Available 
NOW 

OSCILLOSCOPE POLYMETER 

v.T.V.M. #odel $6950 3" scope Model odel ro. 131 #134 for ,} 
Gray crackle finish R.F. to 300 NET 

$78.50 net M.C. 
ALL ORDERS SHIPPED WITHIN 4 HOURS OF RECEIPT 
20% DEPOSIT REQUIRED ON ALL MAIL ORDERS. 

Mid.íio*t Radio .%rzc. 
814 S. PRESA ST., SAN ANTONIO. TEXAS 

PHONO AMPLIFIER KITS 
3 -Tube Phono -Amplifier Kit 

Completely wired and tested 
Kit of 3 tubes for above, 

12SK7, 50L6, 35Z5 
2 -Tube Phono -Amplifier Kit 

Completely wired and tested 
Kit of two tubes for above, 

50L6, 35Z5 
5' Alnico Permanent Magnetic 

S 2. 9 5 
3. 5 0 

2. 2 5 
2. I 0 
2. 40 

I . 50 

Speaker and Transformer 2. 15 
Asiatic Crystal Pickup Model L -70. 2. 15 
Shure Glider Crystal Pickup 2. 15 
Alliance Phono Motor 3. 4 5 
Maguire Automatic Record 

Changer 13. 9 5 
Portable Record Player Case 6.5 0 
Portable Record Changer Case 9. 5 0 
V. M. Record Changer -Miter 17. 9 5 
V. M. Record Changer, 3 -Tube Am- 

plifier and 5' Speaker com- 
plete in portable case 4 I . 9 5 

Complete Kit for above 3 4. 9 5 

Dealers Write for special quantity prices 
All prices F.O.B. our warehouse, New York 

25% with orders, Balance C O. D. 

RAYTON E ELECTRONIC COMPANY 
25 FRANKFORT ST., NEW YORK 7, N.Y. 

CW-3 WILCOX 

RADIO 
RECEIVERS 

Priced for Quick Disposal 

$13.75 EACH 
Express Collect 

While they last -Any Quantity 
Superhet circuit 1900 -16500 K.C.; IIO Volt 
60 Cycle AC; one stage R.F.; B.F.O., noise 
and sensitivity controls; audio output 
limiter; rack mounting; corc'lete set spare 
tubes; original crates. 

Dept. R. 

AMERICAN MDSE. MART 
411 Finance Bldg. Philadelphia 2, Pa. 
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Flq. 15. How core for filter choke is as- 
sembled when paper gap is required. 

cause they consist of only one wind- 
ing. With the information contained 
herein, you can design and construct 
your own. 

(To be continued). 

MOUNTING SURPLUS 
FILTER CONDENSERS 
MANY of the excellent surplus 

filter condensers now on the 
market are a bit awkward to handle 
because they are not provided with 
either mounting feet or rings. The 
photo shows a simple and inexpensive 
method of mounting that has proved 
very satisfactory in transmitter con- 
struction. 

Holes with plenty of clearance are 
drilled in the chassis for the terminals 
and their stand -off insulators. Four 
No. 25 holes are made also, next to the 
cans, to take ordinary spade lugs. Short 
lengths of stranded aerial wire are 
looped over the condensers and through 
the lugs, and the latter are then 
tightened from the underside of the 
chassis. The condensers are very rigidly 
supported, yet can be removed in a few 
seconds merely by loosening the nuts of 
the spade lugs D. J. B. 

July, 1947 

does these 
3 jobs 
better 

THE CRESCENT 

31/2-inch 
SPEAKER 

4 -inch 
SPEAKER 

5 -inch 
SPEAKER 

51/4-inch 
SPEAKER 

6 -inch 
SPEAKER 

Crescent Speakers, designed and 

engineered to the most exacting 

standards, deliver the finest 

in tonal performance. 

'1 performs endures attracts 
The most attractive and well designed changer in 

the popular priced field. Equipped with depend- 

able cushion mounted motor - "Barry" mounts to 

eliminate vibrations and fool -proof in operation. 

Hammertone finished with smart plastic trim. Has 

both reject button and control knob for convenient 

on- off -manual and automatic operation. Plays 10" 

or 12" records automatically. 

CONTACT YOUR CLOSEST 

CRESCENT SALES REPRESENTATIVE 

WM. RUTE, Co CRESCENT ELECTRONICS CO. 

401 Broadway, New York 13, N. Y. 

MILLER -JOYCE CO. 

609 S. Vermont Ave., Los Angeles S, Calif. 

LES LOGAN CO. 

530 Gough St., San Francisco, Calif. 

HARRISON- REYNOLDS CO. 

419 Commonwealth Ave., Boston IS, Mass. 

re scen I` 
114.54111" 1114(.. 

CRESCENT INDUSTRIES INC. 
4132 -54 W. BELMONT AVENUE 
CHICAGO 41, ILLINOIS 
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"GLOBE " SMASHING 
SPECIALS for JULY 

:AMAZING OFFER!!7.--- 
5 tube kit containing: 50L6, 35Z5, 
12SÁ7, 128E7, 12SQ7 for $2.49 
5 tube kit containing : 50B5, 35W4, 
12AT6, 12BÁ6, 12BD6 for 2.49 

We carry a complete line of popular brand 
radio tubes AT BELOW WHOLESALE 
PRICES. Just send us your order for what- 
ever tubes you need. All tubes 100% per- 
fect, new and fully guaranteed, in cartons. 
Special prices on large orders. 

SPECIAL PURPOSE TUBES 
"JAN" Inspected, Fully Guaranteed 

Acorn Tubes: Nos. 954 to 957 49c 

Hearing Aid Tubes : Nos. 501AX to 
509AX 49c 

Subminiature Proximity Radio Tubes 
used in Radar Timing Devices: 
(DIODE, 6.3 Filament) 69c 

POPULAR BRAND CONDENSERS 

. . . First Quality -Fresh Stock 

ELECTROLYTICS BY PASS 
cud. at 190 at bon 

20/20 @ 150 39c Voles Volts 
20 @ 150 25c .001 9c 

to @ 450 :I;e .003 9c 

16 @ 450 53c .05 .. 9c 

20 @ 450 59c .01 9c 9c 

10 @ 25 I8c .02 9c 9c 

25 @ 25 19e .03 9c 9c 

50/30 @ 150 49c .05 10c 10c 

30 @ 150 29c .1 12e 12e 

40 @ 150 33c .25 I7c 17e 

Minimum Condenser Order: 10 Condensers 

VOLUME CONTROLS 
500,000 OHMS, S.P.S.T. Switch 2" Shaft....47e 
500,000 OHMS, D.P.S.T. Switch 2" Shaft....58e 
2 -Tube Phono Oscillator -Uses 35W4 and 

50B5. Packs terrific wallop $4.25 

Kit of 100 Assorted Carbon Resistors, Most 
Popular Obmages all at 34 Watt. Boxed 
-per box 100 1.89 

5" Alnico #5 P.M. Speaker (1 05. Magnet) 
1st Quality 1.45 

5" Alnico *5 P.M. Speaker (1 os. Magnet) 1.19 

Output Transformer for 50L6 69c 

6 Ft. Approved AC Line Cord 25c 

25 Ft. Hanks AC -DC Antenna Wire I 9 
BATTERY SPECIAL 

Fresh, Standard brand Portable radio bat- 
tery, 45 Volts "B" $1.39 

THIS MONTH'S SPECIAL 
While they last; 70L7 Tubes, New and 

Guaranteed, List price $3.90. 

Our price ONLY 79c 

"Globe" prices are lowest wholesale prices any- 
where. 
20 °,n Deposit required with all orders. 
We ship anywhere -prompt service on all orders, 
Money back guarantee on all items. 

Write for our free catalog and order blanks. 

GLOBE DISTRIBUTORS 
72 HARVARD ST. 

BOSTON 24, MASS. 

CORRESPONDENCE COURSES IN 

RADIO and ELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING we° 
good grasp of 

tae electr.cal field. 

course. 
yourself at Low Coat, for secure future. Modern 

course. So simplified anyonran9 éde áootrl afo, 
RADIO ENGINEERING publie address, photo- electrte 
work. Train. you to be Super -service man, real vacuum. 

completion. ny graduate. 
Servicemen n earning big1- Diploma m 

WRITESend postcard for Free Cou lee f 2 giver 
.cbool catalog f uft detaüe, aú $ 5 soupe. 

bout deferred payment plan, experimental kit.. etc. 
Lincoln Engineering School. Box 931.0102. Lincoln 2, Nebr. 

MINE DETECTORS 
e IN THE April issue of RADIO NEWS 

Mr. Alvin B. Kaufman, in an ar- 
ticle entitled "The Modern Diving 
Rod" states very definitely that the 
principle of radar has not been used 
for the detection of buried objects. 

"This seems to be in error and Mr. 
Kaufman should brush up on his radar 
knowledge as at least nine types of 
radar mine detectors (transmitted 
pulse reflected to receiver) were de- 
veloped by the Allies during the war. 
Hostilities ceased, however, before the 
American and Russian versions 
reached the field. 

"Many G.I.s will recall the Austra- 
lian Mark 7 and 7A mounted on an 
Army truck, as these were very suc- 
cessful. The latter was a high -powered 
job and operated on a centimeter 
wavelength. Both used meter indica- 
tion. 

"I happened to be a senior officer in 
the Australian Military Forces during 
the war and was in charge of Army 
radar there. In '39 and '40 while in 
England, I worked on a British low - 
frequency type based on the principles 
used in their ASDIG (anti -submarine 
detection indicating gear) and in Jan- 
uary, 1940 I flew one of these to Hel- 
sinki as at that time Britain was help- 
ing the Finns against the Russians. 

"In 1943 and 1944 as radar liaison 
officer to various Allied countries, I 
was particularly interested in the Rus- 
sian efforts to improve this same Brit- 
ish model, which they had captured 
from the Finns. 

"I can assure Mr. Kaufman that 
radar metal locators are very practical 
when vehicle mounted. I happen to 
own one." 

W. E. Osborne 
Los Angeles, California 

s * s 

CORRECTION! 
CORTE HAVE read with interest 7 the article in the March, 1947 
issue of RADIO NEWS entitled 'Sonar - 
The Submarine's Nemesis' by C. G. 
McProud, and are writing this letter to 
direct your attention to a misunder- 
standing concerning the ADP crystal. 

"In the first column on page 48 is 
the statement 'The ADP crystal de- 
veloped during the war by Bell Tele- 
phone Laboratories has the same pie- 
zoelectric properties as Rochelle salt 

"Actually, the piezoelectric proper- 
ties of the ADP crystals differ con- 
siderably from those of Rochelle salt, 
although the general kind of action is 
the same. The main point we want to 
make, however, is that the ADP crys- 
tal was first introduced by The Brush 
Development Company not by Bell 

Telephone Laboratories. Brush pro- 
duced and used the crystal experi- 
mentally before the war. Early in the 
war, the superiority of ADP over 
Rochelle salt for underwater trans- 
ducer applications was recognized and 
Brush recommended it to the Navy. 
The Navy responded enthusiastically 
and requested The Brush Development 
Company and the Bell Telephone Lab- 
oratories to cooperate in speeding the 
development of such transducer and 
methods for the production of large 
quantities of crystals. Bell Telephone 
Laboratories assigned some highly 
qualified men to the job and there was 
complete exchange of information be- 
tween the two . companies including 
disclosure by Brush to Western Elec- 
tric Company of the former's growing 
methods and plant design. Large scale 
ADP crystal growing facilities were 
set up by both The Brush Development 
Company and Western Electric Com- 
pany. The Western Electric facilities 
were dismantled following the war but 
the Brush facilities are still in opera- 
tion for commercial as well as gov- 
ernment requirements. The Bell Tele- 
phone Laboratories and Western Elec- 
tric Company made many important 
contributions but so also did The Brush 
Development Company and since 
Brush was first to produce .ADP, first 
to recognize its advantages and first to 
recommend its use and did, to say the 
least, a substantial part of the devel- 
opment work, we feel that it is quite 
misleading to refer to ADP as a crystal 
developed by the Bell Telephone Lab- 
oratories." 

J. P. Arndt, Jr. 
Sales Mgr., Crystal Div. 
The Brush Development Co. 

Our sincere apologies to The Brush 
Development Company and our thanks 
to Mr. Arndt for calling our attention 
to this error. 

* * 

CORRESPONDENCE PLEASE 

gewE, THE members of the 
Southern Tier Chapter of 

Radio Servicemen of America, think 
we have a very good organization for 
radio servicemen -perhaps our his- 
tory will be sufficient evidence to prove 
our point. 

"The Binghamton Chapter of IRSM 
was founded in the fall of 1934 by a 
delegation from Rochester, New York. 
We, in turn, helped to organize other 
chapters in Syracuse, Scranton and 
Elmira. A member of our chapter 
was national president in 1936. Dur- 
ing the year 1938 IRSM was changed 
to Radio Servicemen of America and 
a member of our chapter served on the 
board of directors and later as vice - 
president of the national group. 

RADIO NEWS 
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BUILD A SIGNAL TRACER 
Complete Kit includes everything to build a with 1 MA. four -tube signal tracer and volt 

Meter ohm meter. Built -in detector 
eliminates use of bulky probe, re- 
quiring only ordinary test leads 
for operation. Output Is 3 watts. 
Power supply already wired In. 
Bench tested. Similar unit would 
cost at least triple already made 
up. 

$20 
PER 

KIT 

INTRODUCING! A NEW KIT 
2 -Tube Broadcast Band T.R.F. 

Kit includes EVERYTHING to build a regular broadcast band Complete 
radio. This set will do nearly everything that a five tube w'tn 5" P.M. 

Speaker step, will do. while using only two tubes. Additional step 

$695 by eteD. easy to follow instructions, are included which enable 
even the beginner to construct this radio. Also ideal for the 
radio man In his garage or workroom- per kit 

Build an A.C. 4 -Tube 
Signal Generator 

Klt includes everything to build a sig- nal generator. Nine factory wound 
cent frequency peed 

coils are included which 
30 MC. Caiet range 

oie: 8x8x14. Multi- vibrator iled. Power 
wsupply already it d. Similar 

s 
etmade up. would cost at least three times 

our price. Is Complete 
per kit 

Build a 4 -Tube Amplifier 
A.C., 4.7 watt, 4 tubes. diagram. 

$12 less 
speaker 
per kif 

8" JENSEN P.M. SPEAKER 
with 500 Ohm Transformer 

$6.95 
Radio -P.M.- Television -Electrical Parts 
25 Lbs. of USABLE PARTS! 

This kit includes not funk but USABLE PARTS! We have 
tremendous quantities of many items which would other- 
wise stagnate in our stock bins, therefore, we would like to pass them on to you at unbeatable LOW PRICES. Kit 
includes MOTOR, resistors, condensers. coils. sub- assem- 
blies, hardware, etc. Worth many times this price. 

10 lb. kit same as above $3 10 Ib. kit same with motor less motor 

BUILD A CODE OSCILLATOR 
(Audio) 

Kit includes everything to $4 
build a code oscillator. Key 
supplied. Complete less phones. per kit 

Build a S.W. Receiver 
FREQUENCY 2 -30 MC 

Hit includes ve ything to 
build a short 

r 
e iver 

which operates either phones 
or speaker. Complete 

$4 
per kit 

Build a Transmitter 
everything 

2 -30 MC $4 Kit Includes' to build a transmitter. Key in- cluded . Complete per kit 

25 LBS- 
FOR 

$5 
WITH 
MOTOR 

25 LBS. $3 LESS 
FOR MOTOR 

as abpv. $1.50 

BUILD AN AMPLIFIER 
(AC -DC) 

Kit Includes 
ube 

everything 
w a 

amplifier. 
plifler, 

ttt 
to 

a 
3 
Ideal for phonograph 
ga ¡n ith pre -amplifier 

for put.. Complete 
$5 

per kit 

RECEIVING -TRANSMITTING -SPECIAL PURPOSE TUBES 
at SENSATIONALLY LOW PRICES: 

YOUR 

CHOICE 

50c 

INS IR5 
I 1T4 
GAGS 6AL5 
6B6 6C4 
SF6 6H6 
616 6K7 
6K8 6L7 
6SA7 6SG7 
6S17 6SK7 
6SQ7 6X5 
6Y6 7N7 

12AT6 I2SA7 
12BA6 I2BE6 
35L6 V R 105 
VRI50 35W4 

YOUR CHOICE 
6AG7 6Bt 
688 615 
6V6 7F8 
2X2 5R4 

88 

75c 
YOUR CHOICE 

724B 954 

$ 955 956 
9006 

All items listed above are subject to prior sale. Chicago, 111. Please remit postage charges. 
Attention Manufacturers: Write us your requirements. 

Terms, Cash 

2821 $1.50 
2C40 $8.00 
2C26 $2.50 
3824 $3.00 
6AG7 $1.50 
6AG7 $1.50 

with order F.O.B. 

IRVING JOSEPH 
220 S. Halsted St. Chicago 6, III. 

July, 1947 

FOR EXTRA 
SALES -PROFITS 

IT'S ATR 
QUALITY PRODUCTS 

For 

ATR 

BATTERY 
ELIMINATORS 

Demonstrating and Testing 
Auto Radios 

New Models . .. Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full -Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference -Free Operation and Extreme 
Long Life and Reliability. 

Eliminates Storage Batteries and Battery 
Chargers. 
Operates the Equipment at Maximum Efficiency 
at All Times. 
Fully Automatic and Fool- Proof. 

ATR 

AUTO RADIO 
REPLACEMENT VIBRATORS 

Designed for Use in Standard Vibrator -Operated 
Auto Radio Receivers. Built with Precision Con- 

struction for Longer Lasting Life. 

ATR 
STANDARD 

AND HEAVY 
DUTY 

INVERTERS tt 

For Inverting D.C. to A.C. 
Specially Designed for Operating A.C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in Ve- 
hicles, Ships, Trains, Planes, and in D.C. Districts. 
Write for Our New Catalog -Just Off the Press! 

AMERICAN TELEVISION & RADIO CO. 
Quality Products Since 1931 

ST. PAUL 1, MINN. U. S. A. 
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DISTRIBUTORS enjoy selling 

them because they make friends 

and build business. The VERI- 

IFIED GUARANTEE back of the 

distributor enables him to im- 

mediately replace any defective 

speaker with a new one .... 
saving time and money for the 

RADIO SERVICE MAN. 

NUMBERS 4 and 5 OF THE WALSCO UNIBELT 

I ILLJL5L7o At Parade 
THE UNIVERSAL DIAL DRIVE 

BELT CAN BE CUT TO FIT 
ANY DIAL DRIVE 

THE SENSATIONAL, MEW, SCIENTIFIC Will not Slip or .Streich 

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

AND COIN OPERATED PHONOGRAPHS SOLVES THE PROBLEM OF 

ADJUSTING PICKUP AND TRIPPING MECHANISM THROUGH s 
Three Tone lead -in grooves 

permits immediate adjustment to 
proper set down position of the 
pick -up through audible means. 

CI Made to RMA and NAB 
standards. 

~C' Record plays in less than 40 
seconds. 

Audio tone at end of record 
indicates proper adjustment of 
tripping action. 

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

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

Free sample and literature. Write 
to Dept. 7: t 

WALTER L. SCHOTT CO. BEVERLY HILLS CALIF. CHICAGO 5, ILL. 

NOW IN STOCK! 

Sire: S1/2x7x3 

Please Send 25e /e 

SCENIC RADIO 53 

The Famous 
SIMPSON model 260 
VO LT -OHM -MILLIAM M ETER 

for Radio and 
Television Servicing 

(20.000 ohms per volt D.C.) 
AC -DC Volts. 0 -5000 
DC Milliamperes: 10. 100, 500 
DC Microamperes: 100 
Decibels: -10 to +52 db. 
Ohms: 0 -20 megohms 
Complete with test leads. 

NET PRICE -538.95 
Also. SIMPSON model 215 

(5000 ohms per volt) 532.50 
SEND FOR FREE CATALOG! 

Deposit with C.O.D. Mail Orders. 

Park Pl. Dept W, New York 1, N.Y. 

1 -lo 

ELECTRICAL TRAINING 
Intensive 32 weeks' resldenoe course in fundamentals of 
Industrial electrical engineering. including rallo. elee- 
troalce. Prepares for technlcfan. engineering aldea. AD- 
Droved for veteran training. 54th rear. Catalog. 

ELECTRICAL SCHOOL 
7698 Takonsa Ass. 

Washington 12, D. C. BLISS 

SEND 
3e STAMP 

FOI POSTAGE 

AMPLIFIER COBP. of AMERICA 
396 -98 Broadway New York 13, N. Y. 

"We believe the continuing success 
of this chapter under adverse condi- 
tions has been primarily due to the fact 
that the control of the organization 
has been kept exclusively in the hands 
of qualified radio servicemen. In order 
to insure this, we have three classes of 
members, i.e. qualified, associate and 
honorary members. Only qualified 
members have a vote and can hold of- 
fice. All others have a voice in the 
discussions. 

"Our meetings are held the first and 
third Tuesdays of each month except 
during the summer months when we 
have only one meeting per month. The 
meetings consist of talks by members 
and also by national engineers. Other 
activities include banquets, ladies' 
nights and picnics. 

"Our by -laws are revised from the 
one time national by -laws to suit our 
conditions. All members comply with 
them -thus keeping ethics on a high 
standard in the radio service business 
in our area. 

"Since the end of the war and the 
return of our old members, activities 
and membership have increased con- 
siderably and are still growing. 

"We would like to hear from other 
organizations of radio servicemen and 
their activities." 

Aaron A. Baldwin, Sec'y 
Southern Tier Chapter 
Radio Servicemen of America 
Binghamton, New York 

* s s 

WE GET AROUND 
WILL you please let me know 

just where you got the boy's 
pistols and holsters in the January 
front cover of RADIO NEWS? 

"Please let me know where I can 
purchase a pair for my two boys. You 
will be doing them a good deed for 
their next Christmas present." 

Mrs. S. C. Hanford 
Skouriotissa, Cyprus 
Mediterranean Sea 

I guess boys will be boys the world 
over-we have forwarded the informa- 
tion to you by letter, Mrs. Hanford. 

s s s 

3" OSCILLOSCOPE 
ellUST a line to let you know that 

the 'boys' around here think 
the article '3 Oscilloscope' appearing 
in your March issue is pretty swell. 
We all agree, however, that one small 
addition to the unit is necessary. If 
a jumper wire from the '60 cycle out- 
put' terminal was accidentally touched 
to the case, the 6.3 volt filament wind- 
ing would be shorted. This would 
cause damage to the winding if not 
burn it out completely. 

"Since one side of the winding is 
grounded, the only solution is to in- 
sert a current limiting resistor be- 
tween the 'hot' side of the winding and 
the '60 cycle output' terminal. The 
value of this resistor in corresponding 
commerçial scopes ranges from 10,000 
to 30,000 ohms at % watt. Since little 
or no current is drawn from the ter- 
minal when it is used as a test voltage 
or sync voltage source, the resistor 
will have little effect on the voltage. 

RADIO NEWS 
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A .25 µfd., 600 volt paper bypass con- 
denser from the terminal to ground is 
also helpful when the terminal is 
used as a source of sync voltage. This 
would eliminate transient voltages 
present in the 110 volt a.c. line from 
causing improper or shifting syncing 
of the waveform pattern." 

William E. Cranquist 
St. Paul, Minn. 

This is a good point and many of 
our readers may want to incorporate 
this feature in their units. 

* * 

CONSIGNMENTS? eewE ARE expecting some of the 
radio tube manufacturers to 

begin consigning tube stocks to radio 
shops, as was the practice before the 
war. 

"This will be a direct blow to all the 
better radio shops throughout the 
country who have had to purchase 
their tubes outright during the war, 
many of them at black- market prices. 
This will also greatly stimulate the 
back -yard mechanic and the number. 
of new shops opening up over the 
country and will also increase the 
price of tubes and parts to us all be- 
cause the manufacturer and jobbers 
will naturally lose money on many of 
these consignment accounts and must 
make good on those who are able to 
keep going. 

"It would be well for the shop 
owners to fight such a plan by any 
manufacturer or jobber and to voice 
their objections to their respective 
jobbers. 

"We will not use a tube that is being 
distributed on the consignment plan 
and we will not do business with a 
jobber who is consigning tubes, if 
there is one we can find who does not." 

G. E. Renfroe 
Southern Radio Service 
Thomasville, Georgia 

There are many pros and cons on 
this consignment problem and some of 
our readers may not agree with Mr. 
Renfroe. We do not believe any man- 
ufacturer or jobber would institute 
the "consignment" system if it were 
unprofitable and they certainly 
wouldn't penalize one serviceman be- 
cause they sustained a loss from a con- 
signment shipped to another shop. 

* * * 

PICTORIAL DIAGRAMS 
"AFTER months of reading about 

the articles and features your 
readers would like to see in your mag- 
azine, I thought I would send in a few 
suggestions I think are needed very 
much, that would help the sales of the 
magazine, and would fill one of the 
most important needs of the newcomer 
and experimenter. I would like to 
suggest that you include a pictorial 
wiring diagram of all radio sets but 
the most advanced type, which are 
designed for the licensed radio opera- 
tor and technically trained person. 

"I know every inch of space is used 
up in your magazine, but I believe if 
some of the space that is used for ex- 
plaining the technical workings of the 
set in question were used for the pic- 
July, 1947 

I L574ò17b GearfiepRoRrs 

1. A complete line of sound 
equipment for any type of in- 
stallation that your customers 
may require. Look at these four 
outstanding examples! 

2. Manufactured with the 
same skills and experience that 
make the famous Stromberg- 
Carlson radios, telephones and 
telephone switchboards. 

3. Consistently advertised for 
you in: Business Week, Hotel 
Management, Modern Hospi- 
tal, Railway Age, American 
School Board Journal, Nation's 
Schools and Architectural Rec- 
ord ... plus a wide range of 
availablepoint -of -sale material. 
4. Nationwide distributor or- 
ganization to serve you. 

SOUND SYSTEM, MODEL SS -750 
A completely pre- engineered system. Incorporates AM -FM radio 
tuner, record changer, controls, provision for wired music, and 90 
watts of audio -power divided into four output circuits. Wired for 
optional remote control turret. All -metal cabinet in glacier -grey 
finish. Underwriters approved. 

PORTABLE SOUND SYSTEM, 
MODEL PS -32 
In a three -section, compact case. 15 watt 
amplifier with one phonograph and two 
microphone inputs, two heavy duty 
Alnico V reproducers, and 25 feet of 
durable cord with connectors attached. 
One case has the reproducer receptacle 
fôr connecting in cascade. Underwriters 
approved. 

4 

AMPLIFIER, MODEL AR -37 
Two input jacks, one provides 
equalization network for crys- 
tal pick up, the other may be 
bridged across 500 -600 ohm 
circuits without change in level. 
Treble attenuation and boost, 
bass boost, bass compensated 
volume control, separate gain 
control and fidelity control give 
the finest in record and wired 
music reproduction. 

AMPLIFIER, MODEL AU -35 
One phonograph and three microphone high impedance 
inputs, separate bass and treble controls, 50 -watt 
divided output with separate master volume controls. 
Amplifier jack for tandem operation. Hum adjuster, re- 
sistor board construction and rugged copper plated steel 
chassis. Underwriters approved. 

STROM BERG-CARLSON 
rr 

NATURAL -VOICE 44' SOUND SYSTEMS 
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RPO SPECIALS! 
VACUUM TUBE VOLT- OHMMETER 

A Rare Buy! 
St. Clair Model No. 200 

Designed for practically every application 
required by the Serviceman and Industry. 
High stabilization through high percentage 
of feed -back plus fixed bias. True voltage 
and resistance readings . . negligible grid 
current. Long battery life because of low 
drain electronic circuit and quick- reading 
meter scale. Light compact construction. 
For 105 -120 AC volt operation. 

DC RANGES: 0 -3, 10, 30, 100, 1000 volts 
(Input resistance: 20 megohms) 

AC RANGES: 0 -3, 10, 30, 100, 1000 volts 
(Input impedance: 5 megohms across 5 
mmfd capacity) 
(Frequency response: Flat 20 cps -20 KC) 

RESISTANCE RANGES: six; 0.1 ohm to 1000 
megohms 

METER: 200 microamperes DC. Accuracy 
+2% of full scale 

TUBES: 6SN7, 6116, 6X5 
ACCESSORIES: DC cable with prod 

AC cable with plug and prod 
"Common" cable with plug and clip 

WHILE THEY LAST . . . $37.50 

BASS REFLEX SPEAKER CABINETS 

Made of Sturdy Plywood 
Finished in Rich Brown Lacquer 

Complete with Hardware 

FOR 12' SPEAKER $17.50 
FOR 8' SPEAKER 13.50 

HI FIDELITY JENSEN SPEAKERS 
List* 

P8SH 8' Extended Range $14.20 
P125H 12' Extended Range 18.00 
JCP40 12' Coaxial 30.00 

Subject to trade discount 
20% Cash with order 

RADIO PARTS OUTLET, INC. 
4305 LINCOLN AVENUE, CHICAGO 18, ILL. 

Send and Receive Code 
felt¡ da PROFESSIONAL !': 

3 TELEGRAPH 
PRACTICE SETlaw,c 

,1114, Some os used by U. S. Signal Corps. 
Learn code quickly and have loads of 

fun with your "private' intercom system. 

List YOUR Price 

39,95 COST Calf 
Complete wily c .ylhina 

No distance limit between stsypns a Send 
52.00 with order, pay balance to postman. 

Satisfaction Guaranteed! 

s4.9s 

AUDIO SALES CO. 11 WARREN ST, 

NEW YORK 7, N, Y. 
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tonal wiring diagram it would be of 
more interest as I am sure a great 
many persons want to build the set 
and not read all the functions of the 
circuit. 

"Also, why is it that almost always 
a receiver is designed around home - 
wound coils when there are many 
types of ready -wound coils on the mar- 
ket ? I would also like to see receivers 
that are built around tubes that need 
no power pack so as to get away' from 
so many battery sets and earphones or 
at least show a power pack to operate 
the set and not just say how much 
current it takes to operate it, which 
does not happen too often. 

"Well, I have let off some pent -up 
steam that has been on my mind for 
some time and I hope you may give my 
suggestions a little thought, as new- 
comers and experimenters such as my- 
self look to magazines like yours to 
keep up on the new circuits and parts 
that are coming out and we want to 
build and use them and want the ma- 
terial so we can understand it as well 
as . a technical person. The answer is 
pictorial wiring diagrams." 

Arthur E. Keeler 
White Plains, New York 

Thanks for your many suggestions, 
Mr. Keeler. At present we do not feel 
justified in sacrificing technical ex- 
planations in favor of pictorial dia- 
grams because many of our readers 
need and use such technical data. 
We'll keep the idea in mind, though. 

International Short-Wave 
(Continued from page 129) 

hagen, usually uses a 6 -kw. station on 
9.520, 1145 -1545, weekdays; on Sundays 
uses 15.320, 0700 -1145; has no regu- 
larly scheduled English periods. 

Egypt -SUX, 7.863, Cairo, is heard 
in Britain from 1300. (BSWL) 

El Salvador -YSN, 7.315, San Salva- 
dor, has weak signals on West Coast, 
1800 -2300; bad CWQRM. (Nankervis) 

Finland -0IX4, 15.190, Lahti, broad- 
casts an English lesson at 0230 -0245 
on Sundays. (Pearce) News is still 
broadcast over the 15.19 and 9.50 fre- 
quencies at 0715 and 1925. (von Harpe) 

France- Paris, 9.560, still directs 
program to British Isles, 1430 -1530, 
good signal in Britain; lately has been 
using about 7.280 in parallel. (Pearce) 
On 7.245 (announced), Paris has Eng- 
lish program now at 0930 -1030, and is 
used before and after this period, to 
European countries. (Harrison) Is 
heard in Britain on 17.850 opening in 
French with call of "Ici Paris" at 0830, 
appears directed to French Indo- 
China, and signs off at 0930 with "La 
Marseillaise." (Pearce) 

During the summer, North Amen- 
can Service continues on 9.55, 11.845, 
2100 -2245, news at 2100 and 2230. 
Good signals in most sections of the 
Western Hemisphere. 

French Equatorial Africa -Radio 
Brazzaville's 9.984 now has news at 
1715, 1830, 1900; the 11.970 frequency 

BRAND NEW 

A Pocket Signal Generator 
for Everybody! 

MIDGET IN SIZE 

GIGANTIC IN PERFORMANCE 

Strong. stable, accurately calibrated signal 
available at 456, 465, 550, 1500 kc. AC /DC 
operation. Perfect for portable or auxiliary 
use. Complete with tubes, shielded output 
cable, line cord and plug ... ready to operate. 

Size 3x6x2% in. Weight 2 lbs. $17.95 

RADIONIC 
EQUIPMENT COMPANY 

TRIBUNE THEATRE ENTRANCE 

170 NASSAU ST., N. Y. 7, N. Y. 
CABLE "CH/NSLOR" 

Opportunity Knocks 

Build Your 

Own Business n 

NOW! 
(l.n7' 

With TRADIO . . the radio FUNCTIONALLY 
DESIGNED for coin operation in Hotels. Motels. 
Stopovers, Clubs, Hospitals, Stations, etc. Big 

Earnings . . . Steady Income . . . No Clock 
To Punch . . . Full or Part Timel 

QUANTITY DELIVERIES DAILY 

Get In On The Ground Floor In America's 
Fastest Growing Industry While It Is Still 
Young! 

ONLY SMALL INVESTMENT NEEDED 

Send For Complete Information Today . No 
Routes Sold. 

WB p 

t. 
to TRADIO, Inc.Asbury 

Park, N.J. 
D ep 

RIGHT NOW 

LEARN Radio 
Get F.C.C. License 

RADIO- TELEVISION 
Repairing 

Classes start every month 
Our organization engaged in 

TECHNICAL TRAINING 27 years 
Literature on request 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, Baltimore 17, Md. 
APPROVED FOR VETERANS 

P. M. DYNAMOTORS 
6.3 V. INPUT GIVES 240 V. 100 MA. OUTPUT 

Ideal mobile supply for transmitter or receiver 
such as ARC -5. etc. High efficiency. Full data In- 
cluded. Mfr.'s rating 12/24 V. in 500 V. out. Brand 
new. Overseas packed, shipping weight 12 lh. 

R. F. Dynamotor Filters 50e 

x7a Oak Place, 4 S 
E.H. PALLME Mineola, N. Y. F.O.B. 
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has news at 1345, 1545. 1645, 1715, 
1825, 1900. (Nankervis) 

French Indo -China - Saigon's 6.19 
and 4.81 frequencies have not been 
heard recently. (Balbi) Still heard in 
Australia with news at 0500. on fre- 
quencies of.6.190 and 11.780. (Sander- 
son) The 11.780 frequency has a fair 
signal here in West Virginia at 0500. 

French West Africa -Radio Dakar, 
about 15.38, appears to sign on at 1445 
and off around 1700; news in French 
at 1615; no English noted. (Pearce) 
Widely heard in America. 

Germany -AFN, 6.080, Frankfurt, is 
now on summertime, scheduled 1800- 
1400, with news at 1800, 1930, 0000, 
0300, 0800, 1100, 1300. (Harrison) 

Current schedules of the Munich 
transmitters relaying programs from 
the United States to Europe are: Mun- 
ich I, 7.290, 1100 -1615; Munich II, 
11.870, 1100 -1400, and 6.170, 1415 -1615; 
Munich IV, 9.540, 1106 -1615. 

Hamburg, 6.115, is heard in Britain 
around 2000 -0500 (not full schedule); 
announces as "Nordwest Deutsches 
Rundfunk, Hamburg "; has woman an- 
nouncer; only German language noted. 
(Harrison) 

DTSP, 15.105, works point -to -point 
with New York, 0400 -0415; before 0400 
has music, but no definite programs. 
(Harrison) 

Hawaii - Current schedules of 
KRHO, Honolulu, relaying programs 
from the United States, are: 17.800, 
0230 -0345; 15.250, 0400 -1100; 17.800, 
1700 -2015, 2030 -0100. The 9.650 fre- 
quency appears to have been dropped 
for the summer. 

Holland - PCJ, 9.590, Hilversum, 
sends fine signal to North America in 
the daily (except Sunday) news and 
commentary session beginning at 2300. 
(Adey) On 15.22, PCJ is heard on 
West Coast 0415 -0445 most days, to 
Far East. (Balbi) No changes in 
schedules for Happy Station Programs 
have been noted. 

India -AIR summer schedules, just 
in via airmail from Delhi, are: 

Delhi -VUD2, 10 kw., 7.290, 2100- 
2300; 9.680, 0200 -0400, 1630 -0800; 4.960, 
0815 -1230. VUD3, 5 kw., 9.670, 2040- 
2245; 17.760,0125- 0130,0200- 0400,0730- 
0745; 9.670, 0800 -0830, 0845 -1130; 6.110, 
1200 -1245. VUD4, 10 kw., 11.830, 2040- 
2245, 0125 -0130, 0200 -0400, 0730 -0745, 
0800 -0830, 0845 -1230. VUD5, 100 kw., 
15.190, 2040 -2245, 2215 -0145, 0215 -0315, 
0345 -0830; 9.590, 0900 -1100, 1115 -1230; 
7.290, 1730 -1825. VUD7, 100 kw., 
15.160, 2150 -2200, 2215 -0215, 0315 -0430, 
0500 -0945, 1000 -1100, 1115 -1230. VUD8, 
7.5 kw., 21.510, 2215 -0215, 0340 -0400, 
0445 -0830, 0900 -1110, 1115 -1230. VUD9, 
7.5 kw., 11.870, 2215 -0215, 0340 -0400, 
0430 -0830, 0900 -1110, 1115 -1230. VUD- 
10, 2 kw., 9.630, 2150 -2200; 17.830, 
2215 -0215, 0430 -0700, 0745 -0800; 6.190, 
0830 -0915. VUD11, 11.760, 2040 -2200; 
15.290, 2215 -0030, 0125 -0145, 0200 -0400, 
0500 -0700; 11.850, 0730 -0745; 7.290, 
0800 -0830, 0845 -1110; 9.660, 1200 -1245. 

Bombay -VUB2, 10 kw., 7.240, 2100- 
2300; 9.630, 0130 -0400; 7.240, 0550 -0845; 
4.880, 0900 -1230. 

Calcutta -VUC2, 10 kw., 7.210, 2000 - 
July, 1947 

The last word in visual 

dynamic signal tracing! Ideal for lab 
engineers and radio service tech- 

nicians because it gives you all the 

performance of costlier equipment . . . 

and better still we are offering 
(FOR 9p DAYS ONLY) the Ediprobe 
R.F. Signal Tracer FREE . . . 

Just a few EDIPROBE features: 

Smallest probe made. Effective 
circuit loading: 3 mmf. and 1 megohm. 
Used as output meter. Used for mea- 
suring decibels. Checks condensers for 
open circuit. 

titede 

DC Ranges: 0 to 3-10 
100. 300.1000 volts. 

AC Ranges: 0 to 10- 30 -100- 
300 -1000 volts. 

Ohmmeter Ranges: 0 to 
1000. 10,000- 100,000 -1 meg. - 10 megs. - 1000 megs. 

R.P. Voltage Ronges 0, 3- 
10- 30 -50. 

Frequency Ranges 60 cycles 
to over 100 megacycles. 

Bridge Amplifier Circuit. 
Meter individually cali- 
brated. Complete with set 
of test leads, signal tracer 
leads and batteries. 

AGAIN WE SAY . . . 

WHY PAY MORE? 

74i4 sq.85 

EDIPROBE 

FREE! 
ELECTRONIC 
DESIGNS, INC. 

IRVINGTON. N. Y. 

Electronic Designs, inc. 

Gentlemen: Send me the following: 

LIST OF YOUR NEAREST JOBBERS_.. ................ 

FREE TECHNICAL MANUAL ...._ _ ....................... 

Address . ........ 

City .... State 

OUR JOBBERS WILL HONOR OUR FREE 
OFFER for 90 DAYS ONLY! ACT NOW! 
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TELEVIS1011 

1&.,77 
COMPLETE 

Now you can have 
a fine quality tele- 
vision receiver - 
build it yourself from 
amazingly simple diagrams 
and the finest obtainable parts. 
You'll enjoy every minute from unpack- 
ing to the thrill of pride when the gang gathers 
for a preview. Tools needed - pliers, screw- 
driver and soldering iron. 

WRITE We invite trade inquiries. 

OUTSTANDING 
FEATURES 

"FM" sound 
High fidelity 

20 tubes - pre- 
tested 

DC restorer 
5 channel RF 

units. 3 tuned 
and wired. 

3.5 megacycle 
band width 

Permeability 
pre -tuned IF's 

7" Brand pic- 
ture tube 

Complete anten- 
na - 60' lead - 
in 

Hardwood ven- 
eer front panel 

$35. deposit on 
CO. D. 

Molded plywood 
's 

cabinet 
S40. extra. 

FULLY 

RN-7 Republic Television Inc. GUARANTEED 
Dept. 

-WM DUMONT NEW JERSEY EMIS Walgeg 

/Veal! Munger ELECTRO -BEAM ROTATOR 
Now You Can Have the Best Type of 
Directional Antenna at Low Cost! 

When you see the many fine features of my new 
Electro -Beam Rotator, you'll be as pleased as 
I am. And you'll feel good too, because its 
such an honest value -priced low because we 

kept you in mind constantly through all the stages of 
design, engineering and testing. Now that its ready 
for delivery, you can take my word that its a real 
honey. About the specs: I R.P.M. -115 volts, 60 cycle 
operation. Powerful reversible motor drives main shaft 
through heavy steel gears. Lifetime Oilite bearings. 
Mechanism is completely weatherproofed- housed in 
sturdy non -rusting duraluminum case. All parts ac- 
cessible for easy inspection. Rotator mechanism weigh- 
ing only 101 /1 lbs. makes it easy to mount. Top mount- 
ing plate 10" x 12 ". 

10 Day Free Trial Offer -No Risk 
Send your check for $69.50 for one Electro-Beam 
Rotator complete with Direction Indicator. You 
pay small express charge upon arrival Try it at 
my risk for 10 days. If you are not 
completely satisfied in every way, re- 
turn the units undamaged in their 
original carton and your money will 
be immediately refunded in full. You 
take no chances. Order your Munger 
Electro -Beam Rotator today! 

Illustrated Bulletin on Request 

MANUFACTURED AND SOLD 
EXCLUSIVELY BY 

PRICED 

AT ONLY 

$6950 
COMPLETE 

F.O.B. Chicago, Illinois 

ORDER ONE 
NOW! 

Price Includes Revers- 
ible Electro -Beam Rota- 
tor and Direction Indi- 
cator. 

Foolproof Potentiom- 
eter and Meter Cir- 
cuit. Calibrerions in 

Both Degrees and Di- 
rections. 

A SENSATIONAL VALUE 

W9LIP 

Rex L. Munger Company 
4701 Sheridan Road Chicago 40, Illinois 

ELECTRONIC VOLT- OHMMETER 

118 5 0/5 
110 VOLTS AC 20 RANGES 
/10/50/100/500 /1000 /5000 volts 

DC and AC. 0- 1,000.000.000 ohm. 
In six overlapping rang... Seneltivlty: 

POSTPAID over MILLION OHMS per VOLT on S 

volt rang.. 
Complete kit Includes all component nano, tubes. 

Paneled Easily 
drilled 

assembled and 
wired. fully enameled 

Special slldeback circuit developed during war ov 
scientist at the. California Institute of Technology 
given =memos( sensitivity and flexibility while com- 
pletely eliminating neceesity of batteries and expen. 
give meter. Each Instrument Is Individually cali- 
brated. Dial scale over nine Inches long! 

In addition to performing the usual volt -ohm tunc- 
tlone, thin instrument easily measures these voltages: 
SUPERHET OSCILLATOR. AVC. AFC. TRUE GRID 
BIAS AT THE GRID. BIAS CELLS without affecting 
the circuit. Measures the exact leakage resistance of 
INSULATION. TUBES. CONDENSERS. It can be used 
with a signal generator for SIGNAL TRACING. 

STERLING ELECTRONIC COMPANY 
Dept. 3 

166 N. Sierra Bonito Ave., Pasadena 4, Cal ifernla 
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BUY YOUR BONDS 

THROUGH 

Payroll Savings 

2200; 9 530, 0100 -0330; 7.210, 0530 -0800; 
4.840, 0815 -1130. 

Madras -VUM2, 10 kw., 7.260, 2030- 
2130; 9.590, 0200 -0430, 0530 -0630; 4.920, 
0700 -1200. 

The 15.16 and 9.59 Delhi frequencies 
are heard on West Coast at 1030 with 
news. (Balbi) 

VU7MC, 6.083, Akashvani, Mysore,. 
scheduled 0330 -0445, 0730 -1145, 2130- 
2245. (URDXC) 

Iran -EPB, 15.100, Teheran, weak 
to inaudible early mornings in East; 
news at 0715; poor modulation. (Kary) 
Still heard in Britain with news at 
0715. (Pearce) Now signs off at 0730. 
(Legge) 

Iraq -HNF, 6.782, Baghdad, is heard 
in Britain around 1200 with fair level. 
(BSWL) 

Italy -Milan lists 10 kw. power for - 

its 9.630 frequency. (Arthur) Still 
heard with news at 1900; 11.81 an- 
nounced in parallel. 

Japan -JLW, 7.285, Tokyo, has ir- 
regular schedule but when on is usu- 
ally heard in the early morning hours 
with AFRS and press work. (Nanker- 
vis) 

WLKS, British Commonwealth Oc- 
cupation Forces, Kure, is scheduled on 
6.105, 1630 -1830, 2100 -0500; on 2.465, 
0300 -0830 but runs to 0900 on Satur- 
day; power is 1000 watts on each chan- 
nel. (Cushen) 

According to URDXC, here are prin- 
cipal Japanese schedules: JVM -2, To- 
kyo, 9.505, 0325 -0830 (full schedule); 
JVW -4, 9.560, 0325 -0830; JKF, 9.655, 
1725 -0230; JKZ, 9.695, used irregularly, 
2200 -0230 for special events; JKC, 
7.257, 1525 -0230, 0255 -0830; JKD, 6.015 
(AFRN), 1630 -0903; JKE, 9.605 
(AFRN), 1630 -0345; JKA, 7.285, irreg- 
ularly, 1625 -1800, 2200 -0230, 0255 -0830; 
JVW, 15.225, 1800 -0315; JVW -3, 15.325, 
1800 -0315; JLP3, 17.835, heard irregu- 
larly after 2300. 

Java -"The Official Dutch Radio 
Station in Bandoeng" has final sign - 
off (in English) after Dutch programs, 
at 1100; appears not to be on daily; 
announces use of 10.060, 8.000, 3.015. 
(Laubscher) 

PMA, 19.350, is improving in signal; 
used 1100 -1130 in parallel with 10.365; 
frequently heard before 1100 and it is 
possible they are on the earlier trans- 
mission of the 10.365 frequency which 
appears to end around 1050. (Dilg) 

The Indonesian on about 14.550 is 
sending a fair to good signal to the 
East early mornings; usually identi- 
fies in English around 0620. (Kary) 
Call is YHP; is heard in Australia as 
early as 0515. (Sanderson) 

In South Africa, an Indonesian on 
9.555 is heard paralleling PLS, 10.365, 
mornings; weak but in the clear. 
(Laubscher) 

An Indonesian on 9.68 is being heard 
irregularly, as early as 0400 to sign - 
off at 1030, nice signal. May be Soera- 
baja; the transmitter on 9.55 appears 
to parallel. (Balbi) Latter is heard 
at 0500 in Australia, announcing "Hier 
ist Omproep Batavia." (Sanderson) 

An Indonesian on about 12.002 is 
heard in New Orleans around 0530 

RADIO NEWS 
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with English; may be Bandoeng. 
(Crandall) 

The Indonesians on 14.55 and 7.420 
no longer have English at 0900 -1000 
but at 0530 -0630. (Dilg) 

Kenya- Nairobi, 4.890 (or 4.885), 
closes at 1400 except Wednesday and 
Saturday, when runs to 1500. (Pearce) 

Lebanon -FXE, 8.038, Beirut, is 
heard in South Africa at 1100 with 
news. (Laubscher) Heard in Belgium 
as late as 1615. (Salmon) 

Luxembourg - Radio Luxembourg, 
6.090, now signs off on weekdays at 
1630 in French and German, with Lux- 
embourg Anthem. (Harrison) 

Malaya -Radio Kaula Lumpur has 
moved from 6.175 to 6.045; schedule re- 
mains the same. (Balbi, Dilg) News 
at 0900; parallels Singapore's 4.820. 
(URDXC) 

Radio Malaya, 4.820, Singapore, 
heard in Mexico at 0715; the 6.77 fre- 
quency is also heard there same time, 
but with separate program. (Butcher) 
Singapore's 4.780 has news read by a 
woman at 0915. (Ballard) 

The Malaya network frequencies of 
15.275, 15.300, 11.735, 6.77, appear to 
now run to 1200. (URDXC) 

Mexico -XDA, 14.525, has irregular 
schedule, usually 0955 -1020 and around 
2115. (Nankervis) 

XEFT, 9.545, Vera Cruz, 1000 -0030. 
(Nankervis) 

Mozambique - CR7BU, 4.92, Lour - 
enco Marques, is heard in Australia 
at 1600 with musical program. 

New Caledonia - According to 
URDXC, Radio Nourhea, 6.160, is now 
scheduled 0200 -0505, 1900 -2000. 

Newfoundland - VONH, 5.985, St. 
John's, has transmitter at Mount 
Pearl, a suburb about 2 miles from 
St. John's; scheduled 0830 -1230, 1630- 
2100 on weekdays, 103d-1400, 1630 -2100 
Sunday. (Peddle) 

Northern Rhodesia - Mervyn P. 
Laubscher, ISW Department monitor 
in South Africa, reports Lusaka on 
about 9.705, daily to Africans, 1030- 
1200; the 7.285 and 3.90 frequencies 
are poor, with bad QRM. In verifying 
(by letter, cards apparently not used), 
this station reported that the 31 -meter 
frequency is a new channel and is in- 
tended to cover Northern and South- 
ern Rhodesia and Nyasaland, a radius 
of about 500 miles from Lusaka; "for 
this reason we are using a type of 
aerial which suppresses low angle ra- 
diation and has a very short skip dis- 
tance of about 40 miles; the trans- 
mitter is a Marconi SWB8 with a 
power output of 25kw. (NOTE: May 
mean 2.5 kw.); am rather mystified 
about your report of our 42 -meter 
channel; actually, we are using only 
7.220 (41.5 meters) ; the 3.914 (76.6 
meters) transmission is intended to 
cover the skip area of the 31 -meter 
transmitter; the power output on both 
these frequencies is 500 watts." It 
was stated that IRC's are not neces- 
sary. Mr. Laubscher says he, too, is 
"mystified" regarding the 42 -meter 

fF1LSYN 4IO1OR1 

$2.95 
PER PAIR 

Add 25Ç for Packing 
and Postage 

STOCK NO 
B -407- B 

FOR 
ROTARY BEAM 

INDICATION 

BRAND NEW - General Railways Signal Co. 

Selsyn Transmitter and Indicator 

Operate from 115 volt 60 cycle thru a 
300 ohm 20 watt resistor or 40 watt lamp. 
(Diagram furnished) 

long shaft threaded for 6 -40 nuts. 
Quick disconnect plugs. 
Small in size (211 " dia x 41" long) and 
light in weight (20 oz.). 
Other uses - remote indication of liquid 
levels in tanks, remote wind direction 
indicators, remote signaling, etc. 

TERMS - - Orders under $3.00, cash with order; orders 
over $3.00 require 20% deposit - -- balance C. O. D. 

k 
STANDARD RADIO & ELECTRONIC PRODUCTS CO. 

I,S E. SECOND ST DAYTON 1. OHIO. 

WHAT WAS THE NAME 
OF THE COMPANY 
WE RENTED THAT 

SOUND SYSTEM 
FROM LAST YEAR? 

L\ 

If you are in the SOUND RENTAL, 
SOUND SERVICE, RECORDING, 
BROADCASTING,orRADIO SALES 
and SERVICE business it will pay to 
advertise your name with 

Srepco Nameplates 
These attractive plates are made of sturdy, light- weight cast aluminum with letters 
and borders raised and satin -finished against the baked crackle -enamel background. 
Black is standard but red, green, blue, gray or goldenrod may be had for 50Ç addition- 
al per plate. The maximum number of letters specified with each plate is standard, 
but most plates will accommodate additional letters. 

AUTO PLATE 
Type A -4 with Border 

2 -3/4" x 9 -1/2 ". Price includes 
up to 12 letters. Add 15Ç for 
each letter over 12. Each $3.50 

RADIO &.. 

SOUND STRV1.CE ' 

AUTO PLATE 
Type A -5 without Border. 

2 -3/4- x 9 -1/2'. Price includes 
up to 16 letters. Add 15Ç for 
each letter over 16. Each $4.00 

Type A -22 Microphone Stand Plate $3 GO each 
2 -5/8" x 8 -1/8- complete with snap -on brackets for 
attaching to microphone stand. Price includes up to 
5 letters. Add 15e for. each letter over 5. 

In addition to the plates illustrated above, we have an 
attractive line of desk plates, panel plates and lapel 
buttons. Write for information on our complete line. 

TERMS: order. under $3.00, cash 
with order; order. over $3.00 

require 20% deport. balance C. 0. D. 

{Si 

Shure 55 W E Turner U9S 

555, 556 633A 99, 999 

complete with less 
side plates side plates $7.50 each $7.50 each 

RCA 74B 
Jr. Velocity 

less side plates less side plates 

with side plates with side plates 
$12.00 each $8.50 each $10.50 each $10.50 each 

Electro -Voice 

726,731 

complete with 
side plates 

$11.00 each 

In addition to the above, we can furnish plates for Western Electric 639, 630A, 618A, 
RCA Models 44BX, 50, 77, 88A, MI -6203, MI -6206; Turner 211; Amperite PG; Astat" 
is DN: and Electro -Voice V -1, V -2, and V -3 microphones. Write for information 
and prices on the entire line. 
Prices on microphone nameplates include up to 5 letters on top plate, both front 
and back, and on side plates. For each additional letter over 5 add 30e for top plate 
and 30Ç per pair of side plates. 

Dervery with'n 6 weeks We specialize in plates made to order. If you have 
of recel It of you order a special design, insignia or style of lettering you 

wish reproduced, write us today for a quotation \ )))\\) 

STANDARD RADIO & ELECTRONIC PRODUCTS CO. 
135 E. SECOND ST DAYTON 2, OHIO. 

All prices are net, 
f.o.b. Dayton, O. 
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ge4frtai z 
Designed for 

Radio Servicemen 

CLIP THIS 

ADVERTISEMENT 

Send today with Your 
deo;er's 

name to receive 
SPECIAL 

OFFER. 

Address Dept. SG -1 

NORTHEASTERN 
ENGINEERING, INC. 

MANCHESTER. N. H. 

HAMS, SERVICEMEN, DEALERS 
SEND FOR OUR 

LATEST BARGAIN BULLETIN 

CALIFORNIA RADIO & ELECTRONICS CO. 

111 N. Vermont Ave. 

Los Angeles 21, Calif. 

Don't forget 
to refer to the 

RADIONIC 
Catalog! 
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channel of Lusaka as when logged on 
what he reads as 7.285, the beam was 
QRM'd by both Delhi and Munich on 
7.290. 

Norway -The new Oslo frequency 
of about 7.210 is heard in Britain par- 
alleling 6.185, 11.735, 9.540 from 
around 1000; is heard there only when 
BBC's European Service is not on an 
adjoining frequency; the 11.735 fre- 
quency has been heard opening at 
1100; on Sundays opening is before 
then. (Pearce) 

LKJ -2, Fredrikstad, is now off 6.130. 
(URDXC) 

Philippines - KZRH, 9.640, heard 
0300 -1100; news reports at 0400, 0600, 
0730; still asking for reports to Radio 
Station KZRH, Manila, Philippines. 
(Nankervis) Full schedule is 1700- 
1100; news at 0530, 0730, 0900, 1715, 
2300, 2345. (Dilg) Now announcing as 
"The nation's most powerful station." 
(Gillett) 

KZPI has moved from 9.710 to 
around 9.695. (Baxter, Dilg) Full 
schedule is 1630 -1100, except that on 
Saturdays runs straight through to 
1630 again; this extended schedule is 

known as "Pacific Jamboree," and is 
a request period; uses a 200 -watt 
Techrad, model T -350XM (modified) 
transmitter, and vertical "L" quarter - 
wave antenna. (Cuehen) News at 
1800, 1855, 2345, 0000, 0155, 0600, 0855, 
1055. (Dilg) Announces still as ex- 
perimental. (Gillett) 

Poland -Full schedule of Polskie 
Radio, Warsaw, 6.115, is 1100 -1801. 
(Beach) News is scheduled 1550 -1610. 

Portugal - CSW6, 11.035, Lisbon, 
heard 1600 -1800, in Portuguese only. 
(Harrison) 

Portuguese China- CR8AA, Macao, 
Radio Clube of Macao, about 9.255, 
heard with news at 0745. (Nankervis) 
Signal continues weak. (Dilg) Heard 
in Mexico as early as 0615, with bad 
CWQRM. (Butcher) 

Radio Macao, which in past used 
about 7.535 and 7.280, verified by let- 
ter, stating that transmitter and other 
facilities are now in use by CR8AA; 
new radio gear unobtainable in Macao, 
but complete equipment is on order 
from the United States; verified via 
airmail from Luiz Gonzaga Gomes, 
acting manager; gave schedule as 

The first Midwest television relay link will soon be opened by WBKB to per- 
mit Chicagoans to view television programs originating in distant cities. The 
new installation connects South Bend, Indiana with Chicago. The first experi- 
mental antenna of the WBKB relay link towers above the Michigan City. 
Indiana home of Bill Eddy, director of the station. The gardener's cottage at 
right is being used to house the equipment which will soon be installed in 

a regulation control room to be built at the top of three 125 -foot towers. 

www.americanradiohistory.com

www.americanradiohistory.com


0430 -0930 on 9.230; stated "Macao Ra- 
dio Magazine" is not being published 
as yet due to newsprint shortage. 
(Cushen) 

In verifying the 7.530 frequency re- 
cently for Fred Smith, Ontario, Can- 
ada, Mr. Gomes stated that this fre- 
quency is no longer in use, but stated 
was broadcasting on new frequency of 
9.300, no schedule given. Attractive 
card was printed in English and it was 
pointed out they were anxious to re- 
ceive reports. 

Spain -Radio SEE, Madrid, fre- 
quency varying around 7.080- 7.130, 
usually about 7.100. (Harrison) Heard 
with fair level in Newfoundland, 1600- 
1730. (Peddle) 

Madrid, 9.690 (announced), has been 
heard signing off at 2115; on Sundays 
has news at both 1500 and 1545. (Nan - 
kervis) Is scheduled weekdays with 
news at 1500. 

Sweden -SBO, 6.065 and /or SDB -2, 
10.78, are sometimes used for trans- 
mitting pictures from Stockholm. 
(Arthur) 

SBT, 15.155, SBP, 11.705, have been 
heard in Australia at 0200 with Eng- 
lish lesson. (Sanderson) 

Suriname - Paramaribo, 17.677, 
heard Saturdays, 1200 -1255. (URDXC) 

Switzerland - Widely reported are 
the Swiss frequencies directed to 
North America this summer, which are 
now daily (including Saturdays). Fre- 
quency of 11.865 is used 1730 -1815; 
9.535, 11.865, 15.315, 2030 -2200, and to 
West Coast, 2200 -2230; the 15.315 fre- 
quency has powerful signal at 1830 
opening to Latin America, interfering 
badly some evenings with VLA5, 15.32, 
during latter's 1830 -1945 transmission 
to East Coast. 

Among other summer schedules of 
the Berne (Schwarzenbourg) station 
are : To Europe, 0020 -0140, HER3, 6.165 
(100 kw.) , HER4, 9.535; 0615 -0715, 
HER4, 9.535, HER5, 11.865 (100 kw.) ; 

1200 -1700, HER3, 6.165, HER4, 9.535 
(Saturday sign -on is at 1230); Sun- 
days, 0040 -0140, HER3, 6.165, HER4, 
9.535; 0245 -1700, HER4, 9.535, and 
0245 -0715, 1200 -1700, HER3, 6.165. To 
England daily, 1415 -1445, HERS, 
11.865. To South America daily, 1645- 
1715, HEU6, 15.315, and 1830 -2000, 
HER4, 9.535, HER5, 11.865, HEU6, 
15.315. To Orient, Monday, Tuesday, 
Thursday, Friday, 1000 -1130, HER6, 
15.305, HER7, 17.784. To Near East 
daily, 1500 -1530, HERS, 11.865. To Ja- 
pan, Friday, 0215 -0345, HER7, 17.784, 
HER6, 15.305. To Australia, Monday, 
Tuesday, Thursday, Saturday, 0215- 
0345, HEU5, 11.815, HER5, 11.865. To 
Africa, daily, 1545 -1630, HEU6, 15.315; 
Saturday, 1000 -1200, HER7, 17.784, 
and 1000 -1040 arid 1120 -1200, HER6, 
15.305. (Morck) 

Turkey -TAQ, 15.195, Ankara, has 
been heard in Britain recently around 
0900 with dispatches to American net- 
works; announced that broadcast was 
copyrighted, but that any listener 
sending in report as proof of reception 
would receive TAQ's verification card. 
TAP, 9.465, still has news at 1245 (if 
now on summertime would be at 1145). 
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A MUST for NOISE -FREE 
STORE DEMONSTRATION 

PURATONE* 
SIGNAL BOOSTER 

CARRIES AM, FM and TV ANTENNAS ALL ON THE SAME MAST 

Increase your radio sales by bringing home -like 
reception to any AM, FM and TV set in your 

showroom ... eliminating all interference and 

bothersome noises. 

HERE'S HOW: The Purotone Signal Booster 
System is easily installed on the roof of your 
building. A shielded coaxial cable runs directly 
from the mast to the concealed amplifier on the 
display floor. 

From the amplifier a radiating wire is placed 
inconspicuously around the display space. No 

direct wire connection to radio sets required. 
One system serves any number of floor models. 

the video -type AM -FM Dual wave traps in 

amplifier bring in all 
stations at an average 
tone -level. 30 -40 DB 

gain on FM; 40 -60 DB 

gain on AM. Effective 
for any radio depart- 
ment layout. 

Write for illustrated 

Reg. U. S. 
Pot. Office 

WORLD'S OLDEST AND LARGEST MANUFACTURERS OF RADIO ANTENNAES AND ACCESSORIES 

COMPLETE Radio Engi- 
neering Course. Bachelor of 

'Science Degree. Courses also _ 
in Cirtl. Electrlcai, Mechanical. Chemical, Aeronautical }ncineerine Business Admtnistratlnn. Accounting. Cen- retarial, Science. 64th year. Enter Sept., Jan., Mar., June. School now tilled to capacity. No applications 
can be accepted until Curtner notice. 
TRI -STATE COLLEGE ANGOLA "=,2r,A 

RADIO PRESS ',2,?: 2 : 

THE LATEST IN RADIO 

PARTS -EQUIPMENT - ELECTRICAL. 

DEVICES- brought to you in our 
monthly bulletins. ABSOLUTELY 
FREE! No obligation. 

WRITE TO 

MANUFACTURING DIVISION 

HERBACH & RADEMAN, INC. 
ELECTRONICS SPECIALISTS 

522 MARKET ST., PHILA. 6, PA. DEPT. 1 
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Whether you're "edging the band"' or work- 
ing the middle ... it's a real satisfaction to 
know exactly where you are. right down to 

the kilocycle. That's why LOW DRIFT is the 
most important characteristic you look for in 
your crystal controls. This LOW DRIFT char- 
acteristic does not prevent PRs from giving 
HIGH ACTIVITY AND OUTPUT, traditionally 
demanded by amateurs. You can get the 
EXACT FREQUENCY YOU WANT (Integral 
kilocycle) WITHIN AMATEUR BANDS. AT 
NO EXTRA COST. Accept no substitute! Get 
PRs at your jobbers. -Petersen Radio Com- 
pany, Inc., 2800 West Broadway, Council 
Bluffs. Iowa. (Telephone 2760) 

10 Meters -PR Type Z -5 $5.00 

20 Meters -PR Type Z -3 3.50 

40 and 80 Meters -PR Type Z -2 2.65 

lieúeiost 

CRYSTALS 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Courses in every phase of radio and electronics open 
to high school graduates. Thorough training, modern 
courses. Enrollments limited. Approved Veteran 
Training. 

VALPARAISO TECHNICAL INSTITUTO 
Dept. RS Valparaiso. Indium 

CATALOG A 
BIG G. & E. CATALOG OF RADIO, RE- 
FRIGERATION and ELECTRICAL PARTS, 
at today's lowest prices. Hundreds of new- 
est Items in stock. immediate shipment. 
Send for your copy today. 

G.&E. EQUIPMENT SUPPLY CO. 
400 N. Sangamon Street 
CHICAGO 22, ILLINOIS 
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TAP's beam to British Isles, Monday 
and Thursday, is now at 1530 -1545, and 
the "Postbag" period is heard on Sun- 
days at that time. (Pearce) 

United States- Changes to summer 
frequencies and in schedules are too 
numerous to list all; however, wider 
use of the 13 -meter band is noted as 
follows: KCBA, 21.460, 1700 -2330; 
KGEI, 21.490, 2000 -0100; WOOW, 
21.500, 0730 -1630; WCRC, 21.570, 0600 - 
1645; WCDA, 21.570, 1800 -2200; 
WGEA, 21.590, 0600 -1645; WNRA, 
21.610, 0900 -1815; KNBA, 21.630, 1600- 
1715, 1730 -0200; WLWS1 /2, 21.650, 
0645 -1630; WLWS1, 21.650, 1645 -0100; 
WLWK, 21.600, 0645 -1300; WNRX, 
21.730, 0500 -1815; and KCBF, 21.740, 
1700 -2330. 

Uruguay - CXA10, 11.900 Monte- 
video, 1830 -2115. (Nankervis) 

* s 

Last Minute Tips 
An unidentified French- speaking 

station on about 7.530, heard early 
mornings, may be Radio Dalat or 
Hanoi, French Indo- China; a similar 
station on about 9.465 is possibly Ha- 
noi. (Dilg, Baxter) Another possible 
location for the 9.465 one is Tunis. 
(Kary) Malacca? 

Radio SEAC, 17.770, Colombo, Cey- 
lon, has been heard recently in Penn- 
sylvania carrying the 0730 news. 
(Kary) 

According to Berne List, Radio Ma- 
roc, Rabat, Morocco, has registered on 
6.006, 7.215, 9.575, 11.857, 15.104, 17.812. 
(Legge, via NNRC) 

H.M.S. Vanguard was heard well in 
Britain during its trip to South Africa, 
using frequencies of about 7.80 and 
13.99 when working BBC. (ISWC) 
Pat Casey, New York, informs us that 
the transmitter aboard the H.M.S. 
Vanguard is a Standard Telephones & 

Cables DS10 for long -range duplex ra- 
dio- telephony, employing a unit sys- 
tem of construction whereby up to six 
radio frequency units may be added. 
This enables up to three of six spot 
frequencies to be selected for simul- 
taneous operation. The transmitter 
is capable of providing two c.w. chan- 
nels at 5 kw. each or 3 c.w. channels 
at 3 kw. each with separate keying; 
or 2 c.w. channels at 3 kw. each with 
common keying. An electronic key- 
ing unit is incorporated in the set, per- 
mitting operation at keying speeds up 
to 600 w.p.m. Dimensions are only 
6 ft. 61/2 inches high, 9 ft. 3 inches long, 
and 3 ft. 2 inches deep. Five special 
antennas are on the mainmast and are 
connected by Pyrotenax feeders to the 
DS10 transmitter which is installed in 
a compartment on the port side of the 
ship; receiving antennas include a sin- 
gle wire and vertical whips, rigged on 
and around the foremast. 

PLS, 10.365, Bandoeng, Java, heard 
0700 -0900 on Monday, Wednesday, Fri- 
day, in addition to daily scheduled 
1100 -1130. (Nankervis) PLY, 10.060, 
appears on daily except Sunday, 0500- 
1045, but runs to 1130 on Saturdays. 
(Nankervis) Has been heard in South 
Africa as late as 1115. (Laubscher) 
PMA, about 19.345, is definitely Bata- 

LEARN NOW! 

ELECTRONICS 
RADIO 

F.M. and TELEVISION 

PUBLIC ADDRESS 
SYSTEMS 

SHORT WAVE 
COMMUNICATIONS 

Men! Women! And success- 

ful careers in this fascinat- 

ing field! Ample equipment 
for all to use in practical 
classes. You start practice 
when you enroll! 

Approved for Veterans 

HOLLYWOOD SOUND 
INSTITUTE 

1040 N. Kenmore Ave.. Dept. A 

LOS ANGELES. CALIF. 

ORDER NOW 
SCR 522S (with tubes, dynamotor, control 

box, and plugs) . . . . $39.30 
Power Transformer 700 V.C.T.@140 ma, 

6.3 V. @5omp,5V. ®3amp $ 4.50 
BC 348 Army Receivers (New Condition). $49.50 
300 Ohm Amphenol Twin Lead, 

per 100 ft. $ 2.90 
75 Ohm Amphenol Twin Lead, 

per 100 ft. $ 2.00 
Kilowatt 75 Ohm Amphenol Twin Lead, 

per 100 ft.. . . . . $ 7.20 
3 Gang 410 Mmfd. Per Sect. Cond. 

Excellent quality $ 2.95 
National ACN Dials $ 3.00 
24G Transmitting Tube . . . . . $ 1.49 
2C40 Lighthouse Tube $ 3.95 
2' PM Speaker (Bakelite Cased) 

Used in Walkie Talkie $ 1.95 
Signal Corps Telegraph Key $ 1.10 
#12 Solid Enamel Copperweld Antenna Wire, 

per 100 ft.. . $ 1.35 
Complete stock of 80 and 40 meter MONITOR 

Crystals in holders any frequency within 1 

KC . each $ 2.80 
Send for Our Special Bulletin of 

Government Surplus Items 

DOW RADIO 
1759 E. COLORADO ST. PASADENA 4, CALE. 

Pasadena Phone -SYcamore 3 -1196 
Los Angeles Phone -RYan 16683 

Consolette LEGS 
You can make a floor model Phone Com- 
bination out of an oversize table 

#495 model by attaching the legs in 5 

minutes. 
Your present combination 
can be transformed into a 
handsome piece of furni- 
ture. Supplied in Walnut 
or Mahogany. 

Parcel Post Prepaid on 
receipt of check or money 
order Address 

M. Langstone, Box 898 
ASBURY PARK, N. J. 

FITS ALL MODELS 
ALL MAKES 

Including Television Set 

DEALER INFORMATION 
on Request 

RADIO \Ews 
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via; announces "Hier ist Radio Bata- 
via"; schedule appears 1100 -1130, but 
sign -off varies a few minutes; uses 
Warsaw Concerto as signature; drifts; 
usually suffers interference from a 
French phone station. (Kary) 

A Chinese station on about 6.025 is 
heard mornings on West Coast; ap- 
pears in dual with XNCR, 7.490, Ye- 
nan, to 0700; from 0700 to 0800 gives 
call as XGNC; may be the old Kalgan 
station moved to Hanton. The Chinese 
station on 8.660 is presumed to be Kal- 
gan, (Di1g) 

XNCR, 7.490, appears to close 
around 0700. (Baxter) 

XORA, 11.69, Shanghai, is heard in 
Australia at 0500 with news; XMTA, 
12.215, is heard at 0445 there, with 
news in Chinese, followed by music. 
(Sanderson) 

Bulgaria's Radio Sofia, 9,350, was 
heard in Nova Scotia recently with 
news at 1645. (Adey) 

According to a Swiss radio publica- 
tion, the new short -wave center in 
Czechoslovakia will be the most mod- 
ern in Central Europe; reported now 
under construction; to include a new 
100 -kw. transmitter. (Anderson) 

Moscow's evening beam to North 
America (in English) is now an- 
nounced for 1820 -1930 on 15.44, 15.41, 
15.17, 11.63; for 1820 -1950 on 11.89; for 
1930 -1950 on 15.23; however, the 15.17 
frequency is heard 1620 -1750; news at 
1825 and 1930. The Latin American 
beam from Moscow is heard on 15.41 
and 15.36; the Home Service (in Rus- 
sian), beginning at 2000, employs 11.89 
and 11.74. (Beck) 

Schedule of HH3W, 10.135, Port -au- 
1 "rince, Haiti, with 500 watts power, 
is 0630 -0830, 1200 -1500, 1800 -2200; Sun- 
days, 1000 -1500. (Casey) 

ZEA, 3.660, Salisbury, Southern 
Rhodesia, is heard at 1400 in Austra- 
lia with fair level; program is in Eng- 
lish to daily sign -off of 1530 with "God 
Save the King "; signs off at 1500 on 
Saturday. (Gillett) 

HVJ, 11.685, Vatican City, heard re- 
cently in New York 1500 -1545. (Beck) 

SUP, 20.135, heard occasionally 
around 0800 with relay to the United 
States. (Ferguson) SUV, 10.058, Cairo, 
has been heard in New Zealand around 
1200. (Milne) 

JODK, 2.510, Seoul, Korea, is heard 
in New Zealand around 0730 -0800. 
(Milne) 

Radio Makassar, 9.265, is still heard 
mornings, signal improving. (Dilg) 

Britain's double summertime (2 
hours ahead of GCT) will continue to 
August 10, when Britain will revert to 
summertime (1 hour ahead of GCT). 
(Callahan) British summertime may 
be continued through winter. (Pearce) 

XOPD, 9.555, Hangchow, is heard 
well in Australia at 0530. (Keast) 

Henry Callahan, Philadelphia, has 
received a verification from Radio 
Australia based on a recording of a 
VLC4, 15.32, broadcast in French to 
Tahiti. Robin Wood, program man- 
ager, wrote : "I must compliment you 
on your home recording; quality is 
very good. Transmitter VLC4, 15.32, 
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It's The Radio Shack Inc. for TEST EQUIPMENT! 

SOMETHING NEW IN 
TEST SPEAKERS 

No need to carry the speaker to 
your shop In servicing any radio 
from the small midget to the most 
elaborate 

e or tubes be y 
match d simply by rotating input switch to 

tube listed on the front panel and 
rotate field switch for proper Im- 
pedance and proceed 

Ext 
with test- 

ing. External voice colt connec- 
tion nermits testing of set speaker 
to determine if output -transformer 
is open or shorted. Field Im- 
pdance: 500. 1000. 1500 and 
2500 Ohms. 

$19.95 

.; i 

AUDIO OSCILLATOR 
Sine Wave- Square Wave 

"Ferret" Model 610. Frequency 
range 20 to 24.000 cycles. 3 to 
1 vernier planetary drive. No 
back lash! Sine wave or square 
wave on same calibration. High 
impedance output- 25 volts. 
P o w e r: 1 10.120 volts. 50.80 
Over-All RDimens ons:4.012" long. et/a" wide. and 9" high. Wght. Io lbs. packed. This instrument will enable t h e serviceman to 
check frequency response and make 
various audio checks not Ible 
without this f6 95 nt EACH. o ÿ 

NEW HIPOWER I /4" 
PORTABLE ELECTRIC DRILL 

AC /DC motor. Guaranteed 
workmanship for forte six months. 

Is and 

t u a 1 Value 
539.95. 
$17.95 

Electronic Measurements Corp. 
SERIES 200 

MUTUAL CONDUCTANCE 
TUBE CHECKER 

Model 200 AC 3" m e t e r in 
S49.85 sloping counter case 

Model 200 AP 3" Meter in 
S53.85 hand rubbed carrying case 

Model 200 BC 4 /a" Meter in 
eloping front counter case $52.85 

Model 200 BP 41/2" Meter in $5685 
hand rubbed carrying case . 

Here for the first time is a true mu- 
tual conductance type tube tester with 
complete flexibility. and at a price no 
higher than that charged by other manu- 
facturers for the ordinary emission type. 

CHECK THESE FEATURES! 
I. Checks mutual conductance on a call - 

brated microohm scale, as well as 
on a REJECT-000D scale. 

2. Checks fire element tubes as pentodes. 
3. Checks tubes for gas content. 
4. Detects both shorted and open ele- 

ments. 
5. Complete switching. flexibility allows 

all present and future tubes to be 
tested. regardless of location of ele- 
ments on base. 

SAVE! 
P.M. and DYNAMIC SPEAKERS 
4" Alnico try 51.19 5" Alnico f15 1.25 
6" Alnico 05 1.98 
486 oval 450 ohm field 2.25 
4" 450 ohm field 1.98 
5" 450 ohm field 2.25 

SPECIAL! 
66" 3 SECTION AUTO ANTENNA 
Comp lets ith lead and insulators. In- 
dividually boxd each $1.07 
25 to carton ea 99e 

MICROPHONE STANDS 
Heavy crackle base -chrome $4.95 plaid seem W 

WEBSTER CHANGERS 

Model 50 $21.11 
Model 56 26.66 
Model 70 43.50 

Terms: F.O.B. Chicago, III. 

The Hermes Model BS 

OSCILLATOR - 
PLATE MODULATED 

Esnecially designed and engineered 
to meet the need for a phono os- cillator incorporating all of the 
features necessary for consistently 
superior results and ease of in- 

at ill appreciate I these features: 
droadcast studio type plate mod- 

ulation thru a new and original 
circuit design for hi- fidelity and 
frequency stability. Covers the 
entire Broadcast Band from 500 to 
1750 KC. Choose t h e clearest 
channel in u locality. Plainly 
marked plastic r terminal panel for 
easy connection of pickup nd o- 

andTerminals 
output pick p. 

for 
(Noh ex low ex- ternal or internal adJuatments re- 

galored. Universal mounting. Only tw small 
a. Electronic (Onellingreph) 
b. Aural (Actual Performance) 

Complete -Ready to Operate 

AM $5.95 
PHONO AMPLIFIERS 

3 tube AC/DC p II o no amplifier 
c o m p l e t e with $6.95 
tubes. .Y 

"ULTRA MIKE" 
WIRELESS MICROPHONE 

This unit with your regular radio 
wand NO extra interconnecting wires ill provide superior results a 

s CALLING SYSTEM 
s PUBLIC ADDRESS 
s DETECTOPHONE 

BABY OR INVALID 
WATCHER 

The "Ultra Mike" is light eco- 
nomical to operate -completely self 
contained-no connections to power 
lines -portable. 
Complete with batteries. tubes, 

YOUR COST $10.50 
Retail $18.00 

I Qeí dad /Yew RADIO RULE! 
lh- ''.'... '.ç.,., 'reddestudents) 

I. `ílÒÍ- o; 0æ52i. engineers, 
Lw - draftsmen a n d technicians. - 
-g- ,to g O 1 This accurate 6 -6í a I ° . inch symbol 

7 u 6° rule eaves you 
I. Jto 0111 )UUUMRb 1timeand money. y;s. =." Sent immedi- 

COLETTE PRODUCTS CO. ately upon re- 
413C Fox Bldg., Detroit 1, Mich. eelpt of $1.00. 

100 -Assorted Capacitors ALL FOR 
100 -Assorted Knobs 
100 -Assorted Sockets 
100- Assorted Resistors 
20- Asst'd. Vol. Controls 

$20.80 
PHONOGRAPH AMPLIFIER A 

Complete Mtn Motor. lick -up Arm 
5 

Speaker and 3 Tubes. 

BROOKS RADIO DISTR. CORP. 
(Dept. B) 80 Vesey St., New York 7. N. Y. 

NOW! 
Vibrators can be rebuilt under factory meth- 
ods by skilled technicians. Each vibrator 18 

rebuilt. adjusted and finally tested with an 
oscillograph. Each vibrator receives the 
same careful attention. Each vibrator re- 
built is backed by our money back guarantee. 
Our many repeat orders prove that . . . . 

Vibrators Can Be Rebuilt 
Do not send vibrators unless you believe 

they can be rebuilt. We rebuild any type or 
kind of vibrator. Enclose remittance and re- 
turn postage for prompt service. C.O.D. 
orders accepted also. Synchronous vibrators 
rebuilt for $1.25 ea. Others rebuilt for $1.00 
ea. Old vibrators may be rushed to 

BEST VIBRATOR CO. 
Boa 5802 -E Cleveland 1, Ohio 
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20% PRICE 
SLASH! 

Model A-200 Approved Signal Generator 

NOW 

ONLY 
$3950 

Formerly $49.50 

Compare These Outstanding Features 
Large Open Face Frequency Dial. 
Only Silver Ceramic and Air Trimmers Used. 
Multicolor Frequency Dial Scales (non -glare design). 
455 KC Position Indicated in Red. 
8 RF Bands: A- 100 -250 Kc.; B- 190 -500 Ks.; C-420- 

1000 Kc. ; D -1000 -3000 Kc. ; E- 3.0 -9.0 Mc.; 
F- 9.0 -25 Mc.; F2 -18 -50 Mc.; Fa -27-75 Mc. 

External Modulation possible at from 40 to 30,000 
Cycles. 

Internal Modulation at 440 Cycles (same as W W V 

Standard). 
Phase Shift Audio Oscillator and Internal Modu- 

lator. 
A. C. Operation. 105 to 120 Volt. 50 to 60 Cycles. 
Extremely Low Leakage on All Bands (Power Trans- 

former Electrostatically Shielded). 
Completely Isolated from Power Line. 
Special Wide Spacing. Low Drift " Invar metal" 

Hammarlund Variable Condenser Used as Fre- 
quency Selector. Ceramic Insulation Throughout. 

3 Step RF Attenuator. 
Continuously Variable RF -AF Fine Attenuator Con- 

trol. 
Heavy Gauge Non -Warping Lucite, Fabricated Dial 

Pointer. 
Tubes used are as follows: 1 -68N7 RF Oscillator; 

1 -68117 AF Oscillator and Modulator; 1-OSH7 
Cathode Follower Output Stage; 1-6 x 5 Rectifier 

Negligible Harmonic Output (2nd Harmonic 28 DB 
Down as measured against higher priced units). 

Specially Designed Ultra Stable Two Terminal RF 
Oscillator. 

, Pilot Light Line Indicator. 
Cathode Follower Output Tube (attenuator settings 

have no effect whatever on frequency). 
Modulation Percentage continuously variable from 

front panel, internal or external, 0 to 100%. 
Co -Axial Output Lead Furnished. 
The Model A -200 Signal. Generator is enclosed in a 
heavy 56- gauge steel cabinet, battleship grey, a kla 
finish. Complete with 4 (standard brand) tubes, Am- 

pnenol Coaxial connecting cable, ground cable, operet- 
g I nstructions, circuit diagram, and g 

Net Wei ht: 165/ lbs. 
size: a x 10- a 12 ". 
Hurry! We can now assure immediate delivery. Sand 
check or money order for $10.00. Balance C.O.D., 
F.O.B. New York. 

BEACON TELEVISION, Inc. 
143 E. 49th St. 

New York 17, N. Y. 

Tr APPLIANCES 
Rolls like baby buggy on4 big (Dual) 8' rubber 
tires; resilient, quiet, durable; Chrysler OiNte 
bearings. Easily handles refrigerators, and 
all appliances up to 1000 Ibs., 54' ht.; 24' 
noce; 13' web strap. Also handles crates, 
boxes, baga, etc. $31.95 f.o.b. Over 10,000 
liandees truckp sold by mail. Send back 
express collect if not satisfied. Order Mon- 

day -get Friday, from 
HANDEES CO., Dept. RN -7, Bloomington, 111, 

MINIATURE TEST OSCILLATOR 
Pocket si 14." round 5" lon... Very convenient for 
servicing & lignin RF & AUDIO circuits. Supplies 
60 cycle modulated RS; 100 to 200 KC on fund*. 
mentals & continuous coverage for IF, Broadest A 
Short Wave bands on harmonics. 6SJ7 tube electron 
coupled for stability. 115 V. AC operated. $7.85 
postpaid or send 31.00 n pay $6.95 C.O.D. You must 
be satisfied or your money cheerfully refunded. 

DeBAUGH COMPANY, Dept. RN 
400 Allegheny Avenue, Towson 4, Maryland 
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was on a bearing of 99 degrees; this 
indicates your reception in Philadel- 
phia to be considerably north of the 
beam, center of which passes almost 
directly through Guatemala City." 
Mr. Wood advised that shortly Radio 
Australia will be issuing a pamphlet 
outlining the history of radio in Aus- 
tralia. 

Late tips airmailed from the ISW 
Dept. listening post of Jack Salmon 
in Belgium include: PMC, 18.135, Ba- 
tavia, Java, heard at 1130 with family 
messages beamed to Holland from 
members of Dutch forces, signed off 
at 1135; PMA, 19.350, paralleled. 
Brussels, 21.450, beams news in French 
for the press to Leopoldville' (follow- 
ing same in Flemish) at 1106; signs 
off at 1200, but is back on immedi- 
ately, announcing final sign -off for 
1355; has also been heard with music 
at 0630 and news in French at 0700, 
relayed from Brussels medium -wave 
station (I.N.R.)._ Moscow has been 
heard on 18.730 with news in French 
for the press at 1407. Leopoldville's 
17.77 has been heard at 1715 with 
news and commentaries in English. 
Moscow on 17.765 is heard in English 
around 1510 and 1840, and in Russian 
around 0715. CNR -3, 16.666, Rabat, 
French Morocco, has news in French 
at 0715. EPB, 15.100, Teheran, Iran, 
heard at 0600 in oriental language, 
time signal at 0615. Espana Indepen- 
diente, U.S.S.R., 13.650, heard at 1135 
in Spanish. Radio Omdurman, ,13.320, 
Anglo- Egyptian Sudan, heard- opening 
in oriental language at 1130. CS2WI, 
12.863, Parede, Portugal, heard around 
1520 in Portuguese and with dance 
music at 1630. Luxembourg, 6.092 
(measured), heard at 1520 with va- 
riety program. 

An AP dispatch from Belgrade, Yu- 
goslavia, reports that short -wave lis- 
teners "were astounded recently by a 
strong Serbian voice of opposition to 
Premier Marshal Tito's regime, call- 
ing "for king and country." The illegal 
radiocasts apparently originate inside 
Tito's Yugoslavia, where all regular 
radio stations and newspapers are con- 
trolled by the Government. From the 
nature of the broadcasts it is apparent 
the radio is operated by underground 
remnants of Gen. Draja Milhailovic's 
Chetniks. Gen. Milhailovic has been 
executed. Promptly at 6:45 a.m. 
(time may mean local time), a brief 
musical phrase has announced the be- 
ginning of the radiocast on the short- 
wave 49 -meter band, and a man's voice 
has said: "This is Radio Ravna Gora 
of free mountain Yugoslavia -for king 
and country." Ravna Gora is a large 
mountain in, western Serbia where 
Gen. Milhailovic and his troops had 
their headquarters during the war and 
where he was captured by Tito's men. 
(Kary) - 

YV5RX, 3.505, Caracas, Venezuela, 
signs off at 2230; YV5RW, 3.400, at 
2228; and YV5RD, 3.570, at .2230. 
(Crandall) 

Frequencies announced for Mos- 
cow's North American beam (in Eng- 
lish), 0745 -0815, are 9.56, 11.89, 15.17, 

Do you need 

METERS 
We carry a complete 
tine of surplus n e iv 

meters suitable for 
ever y requirement, 
such as portable, 
panel, switchboard, 

recording instruments. laboratory standards, etc. 

VOLTMETERS . 

AM METERS 
MICROAMMETERS 
FREQUENCY METERS 
MULTIMETERS 

MILLIAMMETERS 
DECIBEL METERS 
HOUR METERS 
POWER LEVEL 
AND OTHERS 

Over 50,000 meters in stock 

We also stock various surplus components. tubes. 
parts. and accessories and can supply large quanti- 
ties for manufacturers, exporters, etc. 

Send for free circular 
MARITIME SWITCHBOARD 
336 Canal Street New York 13. N. Y. 

Worth 4 -8217 

P ITC O 
= PRODUCTS 

COILS 
Transmitting Air Wound Tank Coils & Tur- 
rets. The original & only all polystyrene 
coil. 

TEST LEADS 
POLYSTYRENE. - Tests up to 10,000 
VOLTS safely. 

LINE FILTERS 
5 AMP. & IO AMP. 110 -220 VOLTS. Pro- 
vided with inductance as well capacitance 
for thorough filtering action. 

INDOOR AERIALS 
Can be installed anywhere. It is equivalent 
to 75 feet of ordinary aerial wire. 

See them at your local distributor or write for catalog. 

PITTSBURGH COIL CO., CARNEGIE, PA. 

HAMS - SERVICEMEN! 
MORE 

for Your Money 
7 -TUBE, 2 -BAND, 

3 -WAY PORTABLE 
KIT 

Only $27.45 
All parts including 
Beautiful All- Plywood 

CABINET U TUBES. less wire, solder, bat- 
teries. Tubes: IRS, (2) 1T4, 1S5, 3Q4, 
5085, 35W4- 

20% Deposit with Order, Balance C.O.D. 
F.O.B. New York City 

Write for Full Descriptive Folder. 
READY TO PLAY, WITH BATTERIES, $39.95 

ELECTRO -SONIC Co. of N.Y. tirotztlyrnt 
2, N.t 

PRACTICAL FOR 
YOU TECHNICAL 

TRAINING 
Specialize in Electronics, Radio, Electricity, Re- 
frigeration, Heating and Air Conditioning, or 
Welding. Prepare in one year for position as 
Technician, or in two additional years secure your 
B.S. Degree in Electrical Engineering with major 
in Machinery or Electronics. 

Write for booklet "Career Building" 

a MlLWAUKLE. 
SCHa a of ENGINEERING 

"A Technical Institute" 
RN -747 N. Broadway and E. State, Milwaukee, Wis. 
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15.41, 17.85, 21.55. Although not an- 
nounced, a frequency of 17.775 is be- 
ing heard with extremely strong sig- 
nals in East; actual sign -on is around 
0740 with chimes. (Kary) Batum, 
6.490, is heard in Britain in Home 
Service, 1000 -1100. (Harrison) Mos- 
cow is heard on 7.270, 2000 -2130. 
(Nankervis) Soviets have dropped 
11- megacycle band in Home Service 
opening at 2200; heard on 15.16, 15.32, 
15.275, 17.77, 17.86, last one best sig- 
nal on West Coast. (Balbi) A Soviet 
transmitter on 11.75 is heard from 
0200 in Chinese, replacing 9.565; may 
be Moscow or Komsomolsk. ( Balbi) 
Espana Independiente, 6.69, is heard 
in Britain for 22- minute periods at 
0830, 0930, 1030, 1130. (Harrison) 
The 15.17 frequency is heard in East 
around 1500 with an Eastern Europe 
transmission. 

B 

Acknowledgment 
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TROUBLESROOTLMG 
OSCILLATOR CIRCUITS 

By NATHAN GREEN 

AFREQUENT cause of trouble in 
superheterodyne receivers is the 

failure of the oscillator circuit. This 
fault may be diagnosed through the 
use of a signal generator or a vacuum 
tube voltmeter. However, there is a 
simple method of accomplishing this 
without the use of any instruments. 
This method may be used where instru- 
ments are not available or may be em- 
ployed as a preliminary check prior to 
undertaking more extensive tests. 

The only equipment required is an- 
' other receiver which is known to be in 
good operating condition. The two sets 
are placed near each other and the set 
to be tested is tuned to the low fre- 
quency end of the dial, say 600 kc. If 
the dial of set B (the receiver which is 
being used as the test instrument) is 
now set at a point corresponding to 
600 kc. (or the frequency chosen on the 
other set) plus the intermediate fre- 
quency of set A, a whistling note pro- 
duced by the oscillator of set A will be 
heard in the speaker of set B. (The whis- 
tling note will not be heard in set B 
unless this -set is tuned to a broadcast 
station and set A is tuned to a frequency 
lower than this by the amount equal to 
the i.f. of set A.) This will indicate that 
the oscillator of set A is functioning 
correctly. The i.f. of the set being tested 
need not be known as it may easily be determined by experiment. Since most 
modern American receivers have an i.f. 
between 455 and 465 kc., the signal 
should be received in set B at between 
1055 -1065 kc. (if 600 kc. was chosen as 
the dial setting of set A). This test pro- 
cedure may be repeated at several 
points along the scale in order to check 
the oscillator action at several frequen- 
cies. Action of the oscillator cannot be 
tested at frequencies higher than about 
1140 kc. because it will then be out of 
the range of set B. 

It is pretty safe to assume that if the 
oscillator functions on the portion of 
the scale from 600 to 1140, it will work 
all right up to the high frequency end 
of the dial. 

July, 1947 

Amateurs! LEO OFFERS YOU MORE 

Lea Checking The New 200 Watt XMTR 

W.R.L. GLOBE TROTTER 
XMTR KITS 

Amateurs the nation over are pulsing the 
performance of this high quality low cost 
rig. It's a 40 watt input kit including all 
parts, chassis, panel and stream lined cab- 
inet. 

Cat. No. 70 -300 Less tubes.. $69.95 
Cat. No. 70 -312 Same as above wired $79.50 
1 set coils. meters, tubes, extra... 17.15 

GOOD NEWS, FELLOWS! 
The delivery situation Is nearly back to pre- 
war days. We have a good stock of all ham 
gear including receivers and transmitters as 
listed at the right. This large stock enables 
us to give you that famous W.R.L. 24 hour 
service. 

Cet that new equipment from Leo now on 
the lowest time plan -trade in that old 
equipment. All inquiries answered sanie day. 

All prices are domestic, write for 
export prices. 

FOR THE BEST DEAL 
WRITE TO LEO, WOGF9 

The new 200 watt transmitter kit is just the thing you 
fellows have been waiting for. I have tried the experi- 
mental model shown at the left -arid really fellows it 
works swell. I hope to have a quantity for delivery about 
July 1st at an approximate cost of $350.00 (wired). 
This new transmitter kit is the result of the enthusi- 
astic success of our Globe Trotter and the many requests 
for a rig of higher power. 

LOWEST TIME PAYMENTS 
LIBERAL TRADE -IN 

HAM GEAR - we have it! 
GET FAST DELIVERY FROM LEO! 

Item 
Cash Down 
Price Payment 

H allicraiters S38 S 47.50 $ 9.50 
H al licraftars S40A 89.50 17.90 
H al licrafters SP44 99.50 19.90 
Hallicrafters SX42 275.00 55.00 
H allicraiters HT -9 350.00 70.00 
RME VHF -152 86.60 17.32 
RME -84 98.70 19.74 
RME -45 198.70 39.74 
H ammarlund HQ129X 161.40 32.28 
Hammarlund SPC400X 334.05 66.81 
National NC46 97.50 19.50 
National 1-10A 67.50 13.50 
National NC173 179.50 35.90 
National NC240DT or NC240DR 225.00 45.00 
National HRO -5TAL or HRO.5RA 274.35 54.87 
Pierson KP -81 367.65 73.53 
Gon -Set Converters 39.95 7.99 
Collins 70E -8 40.00 8.00 
Bud VF0.21 52.50 10.50 
Meissner Signal Shifter 120.00 24.00 
Abbott TR -48 Special 45.00 9.00 
New Micro -Match Unit 29.50 5.90 
Millen R -9er 24.75 4.95 
BB -27 10 meter converter F.B. for 348 27.50 5.50 
Sonar Mobile MB -611 transmitter 72.45 14.49 
MB -611 with power supply 81.45 16.29 
WRL exciter unit wired 23.95 4.79 
Millen 90800 exciter 37.50 7.50 
Sonar XEl0 transmitter 39.45 7.89 
Sonar VFX -680 transmitter 87.45 17.49 
Workshop 28 megacyle beam 3 element 39.50 7.90 
Workshop 6 element 28 megacycle type 100.00 20.00 
Workshop 20 meter beam 3 element 120.00 24.00 
Gordon Rotary Beam 225.00 45.00 
Direct -0 -Beam 117.00 23.40 
New ECO 32.50 7.50 

I 
_I o pa 

tmentrORLabo é` - 
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Send latest 
le 

O Send 
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iRL?- page Flyer 
more data on the Globe Trotter / d mor 

NSename, 
e data on above 

eg.Up 
in. e it. t 

City Call lettefg. 
Zone. 

State, 

ROTA -BASE 
NEW HANDY LAB. DIAL actually gives a 'pron 
picture pi radio tube connections. Simply turn the dial to the tube nu ber desired on the ROTA -BASE 
and complete correct connections are instantly indi- 
cated on the prong" diagram. No more valuable 
time lust thumbing nages or on lengthy readings. 
Filament. grid. plate. cathode. etc.. to MORE THAN 
postpaid - orsentrC.given. OD Plus 

PRICE 
P stage. Order NOW 

money refunded if you ara not delightfully pleased. 

REED MFG. CO. Los áp9eyee ti 36, '-C.a f. 

RADIO MEN 
Write for Giant 

BARGAIN CATALOG 
BUYERS SYNDICATE 

786 Carew St., Springfield 4, Mass. 

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 I, Mich. 
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RISCO HAS IT 
THE PARTS AT THE PRICES 

V. M. MIXER 
CHANGER 
PLAN'S 10" and 12" 
Records at the same 
time. 
SEERURG ..$22.00 
DETROLA , - 13.75 
OAK 2 POST 17.00 
G.I. .. 14.50 

$C C MWAGUIRE .. 13.00 
15.50 ALNUT BASE, $4 

Above Easily Attached to Any Radio 
or CAN BE USED WITH AMPLIFIER BELOW' 

MAKE YOUR OWN RECORDS 
WITH RISCO 3 -WAY HOME RECORDER 

5 Minutes 
Recording on a 

10" Record 
Ready to operate with 

6" Spkr., Crystal Mike S49.50 

4 -Tube Amplifier, Only $25. 
I. Ideal for music les- graph play -back reprain.-- 
ons, parties, your child's (ion. 

lute sayings, etc. 3. High output for 
public address. 

2. High quality phono. Write for details. 
ALLIANCE PHONO MO- 
TORS, 9" TURNTABLES 

$2.85 

ASTATIC 
L -70 Cartridges, 51.45 

ASTATIC L -70 or SHURE 
GLIDER CRYSTAL 

PICKUPS 

$1.79 
ASTATIC 

Nylon Cartridges, $3.25 

PHONO AMPLIFIER 
3 TUBE AC -DC 

Wired Vol. A Tone 95 Control .pL .7J $2. 
Uses 12SQ7, 50L6. 3525, 
Complete with 3 tubes and 
5 -Inch speaker in kit form. 

$7.50 
Will d r i ye a 6' -8" Spk. 
Wired and tested . - .. $8.00 

OXFORD 12" 6.8 ALNICO V. $9.95: 6" PM....51.95 
GE 12" Spk.. 57.00: UNIVERSAL OUTPUTS.... 790 

Electrolytic Condenser Specials 
CD- 10- 10 -450V 59c CD- 20- 20 -150V ... .490 
CD- 2O- 40 -150V 55c CD- 30- 50 -150V ..55c 
Mallory 10 -350V 23e Mallory 30- 30- 150V..490 
Sprague 8- 500V -FP.. 45c Sprague 40- 450V- FP..59e 
Aerovox 6-8-450V 520 Aerovox 16 -450V 490 
Mercury 20- 20- 150V 39c Emerson 20x20x15OV.44e 

VISIT OUR SHOWROOM 
24 -Hour Service on Mail Orders 

25% on C.O.D. Orders to Unrated Acct's 
ORDE V CATALOG N 

VETERANS TO SERVE YOU WO 2 6952 

RISCO ELECTRONICS 
WHOLESALE DISTRIBUTORS 

22 Warren St., New York 7, N. Y. 

LEARN 
EITHER 

. 

rr,is i i 

In a Few Weeks...in the 

GREAT SHOPS OF COYNE 
/Vat a "Jame- Stucky" eoa áe 
You'll learn fast at COYNE, using actual full - 
size equipment. Real shop work plus necessary 
theory. 48 years' success. 2 great Opportunity 
fields -rush coupon for FREE BOOK on course 
you prefer. For Veterans and non- veterans. 

ELECTRICITY RADIO 
Includes Motors, Arma- Learn to build, shoot 
ture Winding, Indus- trouble on Radios, Pub - 
trial and House Wiring, lic Address Systems, 
Power Plant Work, Sound Pictures, FM, 
Maintenance, both AC Television. Training in 
or DC. Also new field of Electric Refrigeration 
Industrial Electronics. included. Send coupon. 

FREE BOOK 
Get big. illustrated book on 
either course -no obligation. 
Tells how Coyne helps you. 

B. W. COOKE, Dir.. 
COYNE ELECTRICAL 
SCHOOL, Dept. B7 -81H 
500 S. Paulina St., Chicago 12, 111. 

Send FREE BOOK and full details on course checked: 
ELECTRICITY RADIO 

NAME 

ADDRESS 

CITY 

Your Choice of 
2 Grot Fields 

STATE 

152 

r 

CAPACITY OPERATED 
RELAY 

An intriguing novelty that is of 
great interest to the experimenter, is 
a capacity operated relay. Devices of 
this type are frequently used in con- 
junction with window displays, to turn 
lights off and on, actuate moving dis- 
plays, etc. 

Usually the window has a disc of tin- 
foil mounted on the inside, and the 
placing of the hand on the outside of 
the window close to this foil will cause 
the display to go into action. There 
are many variations of this type of 
action such as mounting a metal plate 
along a counter in such a manner that 
the approach of a customer will cause 
a sign to flash or fan to start. 

The unit is simplicity itself and most 
of the parts needed may be found in 
the junk box. No power supply is 
needed as the unit works directly off 
the a.c. line. Any of the sharp cutoff 
pentodes may be used in place of the 
12SJ7 and any beam power- output 
tube used for the 50L6. If a substitu- 
tion of tubes is made it will be neces- 
sary to make the proper changes in the 
resistance of the line dropping resistor. 

Essentially the unit consists of an 
oscillator followed by an amplifier. 
Disturbance of the oscillator by the 
added capacity of hand or body ap- 
proaching the metal pickup plate will 
cause a change in the grid voltage on 
the amplifier, in turn causing the plate 
current to increase, closing the relay. 

A plywood baseboard measuring five 
by seven inches is used to mount the 
parts. Placement is not critical and 
the parts may be mounted where con- 
venient. A small piece of metal is 
used to mount the variable condenser 
and potentiometer. The coil is wound 
on a bakelite form salvaged from a 
defunct broadcast receiver. 

Care should be taken in wiring as 
the circuit is quite unconventional. 
The relay selected should be of the 

sensitive type that will close on 5 ma. 
or less. Many relays of this type are 
now available at reasonable prices as 
war surplus. 

Most of the sensitive relays are not 
capable of controlling a great deal of 
power due to the small current carry- 
ing capacity of the contact points. One 
ampere seems to be a safe figure for 

Top -front view of completed unit. To 
simplify construction, all components are 
mounted on a 5x7 inch plywood board. 

most of these relays. In the event it 
is desired to control circuits of con- 
siderable power, the relay in the unit 
should be used to control a second re- 
lay of sufficient current carrying ca- 
pacity. 

When construction has been com- 
pleted, the tubes should be put in place 
and the unit plugged in and allowed 
to warm up. The variable resistor 
should be placed at approximately half 
scale, and the variable condenser ro- 
tated. This condenser should be turned 
slowly until the relay just opens. 

If the unit appears to operate prop- 
erly, a wire with a pickup plate should 
be attached to the pickup post. The 
unit should then be readjusted, so that 
moving the hand near the plate will 
cause the relay to operate. The sensi- 
tivity of the unit may be adjusted by 

Schematic diagram of the capacity operated relay. No power supply is needed. 

50 TURNS 
NO. 30E 
I11í DIA. 

y/ LONG 
I 

PICKUP 

125,17 
20 in. h. 

RFC 

CONTROLLED _ß CIRCUIT 

50L6 

IMEG 

50011 20W 
117 V. A. C. 
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the potentiometer which varies the 
screen voltage on the amplifier tube. 

The device to be controlled may now 
be connected to the relay terminals 
and the unit is ready for use. 

(0) 

"'"E "'""E 
(F). (G) (H) 

Condenser and resistor symbols that are 
used in diagrams appearing in RADIO 
NEWS. The symbols shown are used to 
designate the following types (A) fixed 
condenser, (B) variable condenser, (C) 
trimmer condenser, (D) split -stator con- 
denser, (E) fixed resistor, (F) rheostat, 
(G) potentiometer and (H) tapped resistor. 

CATHODES, FILAMENTS 
AND HEATERS 

Are you somewhat confused by the 
use of the terms cathode, filament, 
and heater ? If so, perhaps this article 
will help clarify your ideas. We will 
attempt to explain exactly what is 
meant by each of the terms, and will 
discuss some of the variations in con- 
struction. 

The cathode can be briefly described 
as the primary source of electrons in 
a vacuum tube. Since electrons flow 
from negative to positive potentials, 
the cathode is the negative electrode 
as opposed to the anode, which is the 
positive electrode. In a rectifier tube, 
the emission of electrons leaves the 
cathode with a net positive charge, 
and a continuous new supply of elec- 
trons must flow through the rectifier 
load to the cathode to replace those 
which it emits. Therefore, the cathode 
of a rectifier is always the most posi- 
tive point in the d.c. circuit. 

The filament is that element in a 
vacuum tube through which current 
flows to produce heat for emitting 
electrons. In filament -type tubes, the 
useful electrons are given off directly 
from the filament; thus it is the pri- 
mary source of electrons. In the 
heater -type tubes, to be discussed la- 
ter, the purpose of the filament is to 
provide heat, not electrons. 

Several types of filaments are in 
common use at present. Probably the 
simplest is a pure tungsten wire. Such 
a filament can be heated to incan- 
descence in order to emit a copious 
supply of electrons. However, this fila- 
ment is relatively inefficient; that is, 
the number of electrons emitted is 
small in comparison with the power 
supplied as heat. 

It has been found that the efficiency 
can be greatly increased by coating 
the tungsten with a very thin layer of 
thorium. This construction results in 
what is called a "thoriated tungsten" 
filament, which gives off many more 
electrons at much lower temperatures 
than does pure tungsten. This layer 

July, 1947 

your 
basic 

3R1S 
for correct 

current control 

SEND FOR 
FREE CATALOGS 

Write for Amateur Re- 

lay Catalog No. D -111, 
and for Resistor -Rheo- 
stat Catalog No. D -2. 

RELAYS -provide convenient circuit control, 
protection, and greater operating efficiency 

. help reduce length of connecting leads. 
Amateur Relays available from stock: Anten- 
na Change -Over, Antenna Grounding, Key- 
ing, Band Switching, RF Break -In, Safety, 
Overload, Underload, Latch -In, Remote 
Control, Sensitive, Time Delay. Also In- 
dustrial and General - Purpose Relays. 

RESISTORS -exclusive features of VITROHM 
wire -wound resistors insure that extra per- 
formance needed in critical circuits. Fixed 
type in 8 stock sizes from 5 to 200 watts. 
Adjustable type in 7 stock sizes from 10 to 
200 watts. Wide range of resistance values. 
Stripohm, Discohm, and Plaque types also 
available. 
RHEOSTATS -for fixed or variable close con- 
trol. Protected by tough, acid resistant, 
crazeless vitreous enamel. Sizes: 25, 50, 100, 
and 150 watts, in wide range of resistances. 

Authorized Distributors Everywhere 
WARD LEONARD ELECTRIC COMPANY 

Radio and Electronic Distributor Division 
53 -N West Jackson Blvd., Chicago 4, U.S.A. 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control 4sr devices since 1892 

Mr, Radio Service Dealer 

"Speed vs wet Maíta" 
One day service on all orders. None 
too small. Only Nationally Advertised 
Merchandise (No Surplus Handled). 
TUBES -Any quantity 50% off list. 
Write for illustrated list. 

Éefae.A. 
Fifth at Commerce 

Wholesale 
Electronics 

Fort Worth. Texas 

GUARANTEED 
RADIO TUBES 
ALL TYPES FOR IMMEDIATE DELIVERY 

SEND FOR LIST 

TERRITORIES STILL OPEN 
FOR DISTRIBUTORS 

LE -HI ELECTRICAL COMPANY 
660 Broadway Newark 4, N. .1. 

HUMBOLDT Dept. RN -100 HUMBOLDT p. 5 -3530 5 -3531 
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NOW -A REALLY HIGH- POWERED- 

Radio Engineering 
Library 

NOTE: 
The Library comprises e selection 
of hooka culled from leading Me. raw -Hill publications In the radio 
field. 

especially selected by radio specialists of Mc- 
Graw -Hill publications. 

to give most complete. dependable coverage of 
facts needed by all whose fields are grounded on 
radio fundamentals. 

available at a special price and on easy terms. 

THESE books cover circuit phenomena. tube the - 
ory, networks, measurements, and other sub- 

jects -give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature -books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio. you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 

li VOLUMES. 3551 PAGES, 2551 ILLUSTRATIONS 
I.- Eastman's FUNDAMENTALS OF VACUUM 

TUBES. 
2. Terman's RADIO ENGINEERING 
8. Everitt's COMMUNICATION ENGINEERING 
4. Hand's HIGH FREQUENCY MEASUREMENTS 
b. Henney's RADIO ENGINEERING HANDBOOK 
10 days' examination. Easy terms. Special price under 
this offer less than books bought separately. Add these 
standard Works to -ybu library now; pay Sault muarhiy 
inetallmea while you use the hooka. 

10 DAYS' FREE EXAMINATION -SEND COUPON 

MOGRAW -HILL BOOK CO. 
330 W. 42nd Street, New York le, N. Y. 

Send me Radio Engineerin- Library. 5 vols.. for 10 
days' examination on approval. In 10 days I ill send 
*2.50 plue few cent. postage. and 34.00 monthly till 
526.50 is paid, or return book. postpaid. (we pay posa 
age onntoder. 

accompanied by remittance of first in 

Name 

Address 

City and State 

Company 

Position AN 747 

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

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

EQUIPMENT. 

... Fully described in a 120 page book 
available from your Precision Distributor or 
factory of 35t. 
... Schools are invited to inquire regarding 
quantity orders from our Educational Division. 

P R E C I S I O N 
APPARATUS COMPANY INC. 

ELMHURST 9, N. Y. 
Monufortur..rs of fine Test Equipment 

Rá010 TELEVISION ELECTRICAL LABORATORY 

ATTENTION MANUFACTURERS! 
Established Pacific Coast Sales Represen- 
tative organization with technically 
qualified personnel seeks additional lines. 
Warehouse facilities available -D & B 
rating - references exchanged. Write: 

HARRY APPLETON CO. 
311 W. Pico Blvd. Los Angeles 15 
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of thorium may evaporate or become 
damaged during filament operation, 
resulting in reduced efficiency. There- 
fore, some thorium is mixed with the 
tungsten, and this thorium may be 
"boiled out" to the surface by operat- 
ing the filament at elevated tempera- 
tures for short periods of time. Such 
a process is called "reactivation," and 
could be carried out on several of the 
older -type tubes, such as the 201 -A. 

A further increase in efficiency may 
be attained by coating a tungsten fila- 
ment with oxides of the alkaline earths 
such as barium and strontium. Such 
a filament not only emits much greater 
quantities of electrons than either of 
the types mentioned previously, but 
can be operated at a much lower tem- 
perature. Most of the present -day 
filament -type tubes use this so- called 
"oxide- coated" type of construction. 
This filament cannot be reactivated, 
as there is no way of renewing the 
oxide layer once it has become dam- 
aged. 

With the advent of a.c. operation of 
vacuum tubes, it was found that a 
great deal of hum was introduced 
when the filaments were operated on 
a.c. This was due primarily to the 
fact that the instantaneous potential 
between the grid and any one portion 
of the filament varied in accordance 
with the a.c. voltage used on the fila- 
ment. Consequently, the "unipoten- 
tial" or "heater" type of cathode was 
developed. 

In the heater -type cathode, the elec- 
tron emitter consists of a sleeve, and 
the filament, or source of heat, is 
placed inside this sleeve and insulated 
from it. In this way, the entire cath- 
ode is at the same potential, and diffi- 
culties from a.c. hum are minimized. 
The heater may be operated from an 
a.c. source without difficulty, since 
there is no electrical connection be- 
tween heater and cathode. The cath- 
ode sleeve, usually of nickel, is coated 
with barium and /or strontium oxide 
in the majority of cases, and so is 
called an "oxide- coated cathode." Such 
a cathode will emit an adequate sup- 
ply of electrons when operated at a 
dull red heat. The time required for 
the cathode to come up to operating 
temperature accounts for the few sec- 
onds delay in the operation of most 
a.c. and a.c. -d.c. receivers after the 
switch is turned on. 

As with the oxide -coated filament, 
the oxide -coated cathode cannot be re- 
juvenated, and when emission falls off 
excessively, the tube must be dis- 
carded. The oxide coating may flake 
off due to mechanical shock, or posi- 
tive ion bombardment due to excess 
residual gas may damage the coating. 
Impurities in the oxide layer will also 
reduce emission. 

In general, only a few volts poten- 
tial is permissible between the heater 
and cathode, because of the danger of 
breakdown of the insulation. How- 
ever, certain tubes, such as the 6X5, 
are designed to withstand a heater - 
cathode potential as high as 450 volts. 

:RADIO KITS ARE TOPS: 
FOR FUN AND ACCOMPLISHMENT: 

Build this portable 
o radio Model 210... 

a three -way porta- 
ble receiver, oper- 
ating on either AC 
or DC or self -con- 
tained batteries- 

- power switch con- 
" -~ veniently located 

on front of set so 
that "Battery" or 

"AC -DC" may be selected without opening 
case. Five -inch Alnico 5 permanent magnet to 
dynamic speaker, and case covered with 
weather- tested aircraft material. Accompanied 
by simple, detailed instruction sheet. 

Available at your local distributor. 
If not, write to us. 

Many other models available. 
Write for Catalog K. 

RADIO KITS COMPANY 
120 Cedar Street New York 6, N. Y. 

RECORDS 
LATEST & HARD -TO -GET BACK NUMBERS 

Some slightly used and some brand new - 
Victor, Bluebird. Columbia, Okeh, Decca. 
Capitol, etc. Such artists as Glenn Miller. 
Benny Goodman, Harry James, Bing Crosby, 
Frank Sinatra, Gene Autry, Duke Ellington, 
Fats Waller, Guy Lombardo. Andrews Sis- 
ters, Kate Smith, Ink Spots. Mills Bros., etc. 

BIG PROFITS Your opportunity to cash 
In on this new field that 

is sweeping the country. Specify the type of 
music that sells best in your territory such 
as Swing, Sweet Music, Cow -boy, Bill -billy, 
Polkas. Blues, etc. Your price 213.90 per 
100 records, f.o.b. Chicago, 2% off for casa 
with order. All shipments mane within 98 
hours. 

CHAS. HOODWIN CO. 

4419 Broadway. A -I5, Chleago 40. Illinois 
World's Largest Dealers in Used Records 

RECEIVERS 
Natl. 101 %A with tubes and Xtal.$98.00 
Natl. 101% with tubes and %tal.. 89.00 

The above rec's are in new condition 
Harvey 80T Xmiter $149.50 
Temco model 50 %miter 75.00 
Stancor 110C Xmiter, new 145.00 
Collins 32 G 16 Xmiter 168.00 
BC344 AC operated Rec., new 44.50 
Headset H 10 /GR for duel moni- 

toring, PL55 plug on each Rec. 
HL Imp. New 1.49 

McCONNELL'S SOUND EQUIP. 
3834 Germantown Ave. Phila., Pa. 

The BUY of a LIFETIME 
ONLY 

49 U CORPSAI 
5 meter }$ 

SHORT WAVE XMTRS 
(72.2 Mc) 

XMTR and TUBE Only Les. 
d k,Peeo arise 

One 135 volt dry cell and 67% volts of B operates 
it. Just attach di -pole, key or mike. connect the bat- 
teries and it's ready to use. Signal Corps spec wired 
with silvered wire, mica condensers, and preci- 
sion resistors. Highly stable circuit with Lo -Loss sil- 
vered inductance. IAdhlstablepadder.) Schematic sup- 
plied. Converts easily to walkie- talkie and Ham bands. 
Weighs less than a pound. Shipped by express only. 
No C.O.D.'s, No Parcel Post. A sacrifice at only $3.99. 
Postal or express money order or certified check. 

NEWARK SURPLUS MATERIALS CO. 
324 Plane St.. Dept. N, Newark 2, N.J. 

SEND STAMP FOR GIANT CATALOG! 
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Pocket Signal Generator 
(Continued from page 61) 

sufficiently to make sure the whole 
assembly is making good contact, but 
not too much or the tip jack will be 
pushed out through the rubber grom- 
met. Install batteries and the signal 
generator is ready to operate. 

To use, insert a small metal probe, 
such as a phonograph needle, in the tip 
jack and touch to antenna, grid, plate 
or speaker for signal injection wher- 
ever desired. The output of this signal 
generator is very high, something in 
the neighborhood of 125 volts being 
read on a vacuum tube voltmeter, 
when direct connection is made to the 
tip jack. However, when used on a 
sensitive receiver there is enough 
leakage to permit its use without any 
probe inserted in the jack. Merely 
hold the tip jack close to the antenna 
or grid lead and the signal can be 
heard right through the set. The 
frequency range is extremely wide, 
extending from the audio through i.f. 
and r.f. to the very highs. It was 
loosely coupled to the antenna of a 
144 mc. receiver and sufficient output 
was available to overload the set at 
this frequency. It is useful to anyone 
experimenting with the "ultra highs" 
as often a signal source is needed to 
determine the relative merits of dif- 
ferent receivers, etc. When using on 
a dead set, it is suggested that the 
case of the signal generator be 
grounded to the set under test, as this 
will put maximum output into the re- 
ceiver. The versatility of this instru- 
ment cannot be overemphasized for 
ease of operation, portability, general 
coverage, with a multitude of uses. It 
fits in with the modern concept of 
signal tracing which provides a flexi- 
ble means of injecting a signal into 
any component of a radio set and 
checking its value by aural means, 
whether it be a single part or a com- 
plete receiver. It is not the intention 
of this writer to give the impression 
that this gadget will take the place of 
the tuned signal generator with con- 
trolled output, but rather its use is 
suggested as an auxiliary piece of 
portable equipment to be used for 
quick checking. 30 

"To you -I'll guarantee it a 1!íe- time!" 

July, 1947 

NEW TELEVISION COIL KIT 510 -Build a 
10" or 15" television receiver. Complete kit 
of permeability tuned video IF, I1F, and Sound 
Coils for high quality television receiver designa. 
Contains all necessary coils for 3 stages 4mc. wide 
video, 2 stages sound, discriminator, peaking. os- 
cillator, and RF. Complete instructions included. 
Priced at Only $9.95 
TELEVISION C O I L KIT 501M - including 10 
matched coils for low cost 7" television receiver 
design described in booklet. Only 54.95 

"Design and Construction of a Modern 
5 or 7" Television Receiver" 

New 2nd Edition 
More Pages, Greater Detail, Drawings, Photo- 
graphs. Designed for Good Performance, Sim- 
plicity, Economy. For Experimenters, Servicemen . ... any technicians that prefer to build their own. 

"Design and Construction of a Visual 
Alignment Sweep Signal Generator" 

Build a Television Sweep Generator. inexpensive. 
simple . . . yet professional in performance. A 

must" for servicemen ... for alignment of Tele- 
vision Receivers. 
Included with each booklet is an 11 a 17" 

working diagram. 

e 
u I 

SEND FOR OUR LATEST PARTS LIST II 

We Carry a Complete Line of Television 
Parts for the Experimenter! 
R.F. & I.F. Coils 
B.V. & L.V. Transformers 
C.R. Tubes 
Punched Chassis 
Complete l i n e of Resistors, 

Condensers, Special CR 
Tube Sockets, etc. 

P. 0. Box No. 52, Kew Gardens 15, N. Y. 

Enclosed is $ (check or money order). 
Quantity 

Television Receiver Bidet SI.75 ea. 
Sweep Signal Generator Bklet $1.75 ea. 
Television Receiver Coil Kit 500A $4.95 ea. 
Permeability Tuned Coil Kit 510..59.95 ea. 

Name 

Address 

City Zone State 

Order Direct or Through Your Dealer 

Radio Technician and Announcers 
A practical nine -month course in First Clses Radiotele- 
phone Operation and Announcing la offered by Don Mar- 
mu School of Radio Arts. Most stations these days m- 
alaise combination men. We specialize in this type of 
training and maintain a placement bureau for our grad- 
uates. Serving the Industry for nine year., the School 
of Radio Arta can train you. Write for our catalogue 
outlining the courses offered. Classes can be arranged so 
you can do part time work on the aide. 

APPROVED FOR VETERANS 

DON MARTIN SCHOOL OF RADIO ARTS 
1655 North Cherokee at. Hollywood 28, Call. 

Don't forget 
to referto the 

RADTONIC 
Catalog! 

TRANSFORMERS 
NEW -Govt. Surplus All 220 Volt 

Primary Single Phase 

Secondaries as Follows: 
IO Volt, 10 Amp. C. T. $ 1.29 ea. 
6.3 Volt, 2.7 Amp. C. T. .79 ea. 
2.5 Volt, 10 Amp. & 5 Volt, 3 r.mp. 1.12 ea. 
6.3 Volt, 4.1 Amp. & 5 Volt. 

2 Amp. .92 ea. 
3800'Volt, C. T., 1900 Mils 32.50 ea. 

PAPEL BROTHERS 
1603 E. Fourth St LOS ANGELES 33. CALIF 
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q ó -k/FSr VN?GIN/d'S 
I LAR6rSr 444]!o SUPPLY ilClUÿr i 

A Sensational Value! 

AMPLIFIER 
GUITAR OR PHONO 

You'll be amazed at the rich appearance of 
this excellently constructed amplifier which is 
designed specially for guitars or phonographs. 
CHECK THESE OUTSTANDING FEATURES: 
tubes. 6517. 615. 6L6. 5V4G: 4 tubes -Hi Gain: 
two microphone or instrument inputs: phone 
input; 654 watts -beam power; solid wood cab- 
inet; aeroplane cloth covered; tone control: 
heavy duty 8" speaker. 

LIST PRICE $59.50 

NOW $37.00 
COMPLETE WITH TUBES 

Write Today for New Free 

CATALOG 
ALL STANDARD LINES CARRIED 

SIGMON'S INC. 
CHARLESTON. W. VA. 

The 
HOUSE OF A 

MILLION RADIO PARTS 

Popular Kits for 
Service and Sound Men 

60 S -6 Assorted Speaker Cones -5 -, 6 -, 
and 8 -inch $2.49 

50 K- Assortment of 50 Bakelite knobs, 
Push -on 3.95 

100 K- Assortment of 100 Knobs - Bake- 
lite - Wood - Push -on and Set 
Screw 6.72 

101 R- Assortment 100 -1 watt, ;fa watt, 
and 44 watt Carbon Resistors 2.94 

200 R- Assortment 200 - '4 watt Insu- 
lated Resistors 4.95 

69 K -Heavy Duty Army Gode Key .69 

IO C -H e a v y Duty 10 -Tube Power 
Transformer 2.95 

Thousands of other bargains In sound equipment 
parts and supplies. Tuhes. Record Changers, Ampli- 
fiers Speakers. etc. Send for Catalog No. 70. 

stJefferson 
SDUND EQIMNTCD 

(G 91.1-913 Ave., TULE00 
UPE 

3HC100 
. 

RCA Institutes. Inc. 
Offer thorough training courses 

to all technical phases of 
Radio and Television 

WEEKLY RATES DAYS- EVENINGS 

VETERANS: 
RCA instilules is appr 
under G. i. Bill of Rightoved s 

Nor rev Catalog write Dept. RN -47 
RCA INSTITUTES, Inc. 

A Jervice of Radio Corporation of America 
75 Varick St.. New York 13, N. Y. 
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Electronic Photo -Timer 
(Continued from page 51) 

the open front to which the front panel 
is securely bolted when the timer is 
installed in the cabinet. The cabinet 
measures 5 inches by 8 inches by 5 
inches deep. Two % inch holes should 
be punched in the bottom and back of 
the cabinet to provide ample ventila- 
tion. The inside top and bottom views 
(Figs. 5 and 6) show the construction 
of the subpanel and general parts lay- 
out. The arrangement of the switches 
on the front panel can be clearly seen 
in Fig. 1. A back view of the finished 
timer, showing the a.c. output recep- 
tacle, the remote switch receptacle, 
and the vent holes is also shown in 
Fig. 1. 

If the cabinet is made from galva- 
nized sheet metal, be sure to treat the 
surface of the metal with acid before 
painting. This precaution is necessary 
to secure a good bond between the 
metal surface and the paint. If the 
front panel has a crackle finish, this 
should be removed before painting. A 
metallic gray shade of Duco applied 
with a spray gun makes a very attrac- 
tive finish. 

After the paint is thoroughly dry on 
the front panel, the panel lettering 
can be engraved by the use of a 1 

inch lettering guide and a sharp scribe 
which can be purchased at any sta- 
tionery store. After the letters are 
scribed into the paint and metal, they 
can be filled in with a white fingernail 
pencil, any excess whiting being re- 
moved with a damp cloth. 

After the timer is finished and in- 
stalled in the cabinet, it is ready for 
calibration. Before calibrating, the 
timer should be turned on for a pe- 
riod of 15 or 20 minutes in order to 
reach a normal operating tempera- 
ture. Greatest over -all accuracy re- 
sults when the timer is set for 55 
seconds for calibration. Good results 
can be obtained by timing a lamp 
connected to the enlarger outlet. To 
start with, the calibration control 
should be set near its midpoint. If on 
first trial the lamp does not remain on 
for exactly 55 seconds, the calibration 
control can be adjusted one way or the 
other until on succeeding trials the 
lamp remains on for exactly 55 sec- 
onds. This completes the calibration 

^ig. 4. Diagran. of calibration circuit. 

6SF5 r0 6V6 GRID 

/ 

FREE BOOK 
SHOWS,.. 

A. 4 
41111. -44 6tDP 9ÿ' 

aI ` ENDORSED 
BY CHAMPIONS 

For Amateur 
er 

Commercial 
1í:1d10 

Qualify at home. In spare time, by easy. 
simplified system. You can learn code or gain 
greater speed and skill in sending and re- 
ceiving by the same system that has made 
code champions and radio telegraph experts. 
FREE BOOK OF FACTS explains Course. Its 
absolutely free. Rush your name for it today. 

CANDLER SYSTEM CO. 
Dept. 2 -H. P. 0. Box 928 Denver, Colo. 

AMAZING NEW 
Pocket or 

RADIO! Purse Size 
"111.1. AS A PACK OF CIGA- 

IIt:T'rES! Weighs only a few 
black chrome 

plastic case. Uses new crys- 
tal diode. Hi -Q -slide dial. 
No tubes, batteries or electric "plug -ins" required! Re- 
ceives local broadcasts and 

GUARANTEED TO PLAY 
when ea according to Instruct i 

Ent with each .radio! 
ms 

You can use it 
at home. In many offices. hotels. cab- 

ana, In bed, etc. -lots of tun -real entertainment! 
SEND ONLY $1.00 !cash. money .der, heck) and pay 

soma" 
for 

plus delivery roes o 
arrival o end 

ready to 
for postpaid 

contained 
na Com- 

a 
or 

ready lay with ally 
love it-grown- 

ups 

gel'- 
ups o! 

An 
For gifts-children 

value-order 
!you ioandoen- 

too! 
many 

exceptional 
programs 

Y n en- 
joy the many Pa-K radio d iog[e of cr a 

day! 

s and 

without your Pa -Kette Radio another day! (All for. 
eign orders $5.00 U.S. cash.) 

KETTE ELECT RIC CO.. Dept. RN -7. Kearney, Neb. 

EE -8 B 
ARMY SIGNAL CORPS 

FIELD TELEPHONE 
Portable field unit, complete with hand- 
sets, fully equipped with ringer, coils, 
condenser, generator and crank, can be 
used on C B lines. Various Manufactures. 
Regular $28.50 value. OUR PRICE (with- 
out carrying cases): $10.50 each. UN- 
USED. IMMEDIATE DELIVERY. 

MASPETH TELEPHONE & 
RADIO CORPORATION 
427 Flatbush Ave. Extension 

Brooklyn 1, N. Y. 
Telephone NEvins B -5709 

AUTOMATIC IRON 
TESTER 

for setting thermostats. 
Meter calibrated to 
read directly - cotton, 
silk. rayon, linen. wool. 
Also callbrated in de- 
grees 0° to 800° F. 
Checks opens and shorts 
and temperatures on 
most all types of appli- 
.aeee- $2150 complete.. a 

AMPLIFIERS 
5 -Tube Guitar Amplifier with 12" speaker. Ras 2 
guitar and 1 micro Input. Volume and tone con- 
trols, pilot light and fuse. Assembled complete in 
attractive cases. 

LIST PRICE $84.50 
OUR SELLING PRICE $42.95 

ELECTRONICS ANO APPLIANCE CO. 
3025 -R South Flowcr St.. Los Angeles 7, Calif. 

MOTOR -GENERATORS 
War Surplus machines built by Allis Chalmers Co. to 

U. S. Navy specifications. Brand new. 
Input: 113 volts D.C. at 14 p . 3800 rpm. 
Output: 120 volts A.C.. eo cyeeles. single phase at 

10.4 amps. One thousand SWAM, continuous duty. 
Ball bearings. Splashproof. Fully covered. 
Centrifugal starter. Frequency adjustable to load. 

Price f.o.b. Tuckahoe. N. Y. 587.50 
ELECTRONICRAFT, INC. 

Motor Div. 
S Waver!, Pi Tuckahoe 7. New York 
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Fig. 5. Inside top view of photo- timer. 

for all ranges and any descrepancies 
on the shorter ranges, due to varia- 
tions in the individual resistors and 
capacitors of the timing circuit, will 
be negligible. 

Before operating, the timer should 
be turned on and allowed to warm up 
for a few minutes. The next step is 
to set the "Time Selector" switch and 
the "Multiplying Factor" switch for 
the desired time interval. The timing 
action can be started by either press- 
ing the push- button switch mounted 
on the front panel or by the use of a 
remote push- button or foot switch. A 
two contact receptacle is provided on 
the back of the timer to which a 
remotely located push- button switch 
or foot switch can be connected. A 
foot switch is particularly useful for 
starting the timer when a large num- 
ber of prints are being made from 
uniform negatives. Whenever it is 
desired that the timer be turned on 
for any random length of time, for 
example while focusing the enlarger, 
the "Manual- Automatic" switch can 
be set to "Manual "; however, be sure 
to return this switch to the "Auto- 

Fig. 6. Under chassis view of timer unit. 

July, 1947 

matie" position when automatic op- 
eration of the timer is desired. 

Line voltage fluctuations have very 
little effect on the accuracy of the 
timer, the reason being, if the line 
voltage increases or decreases, the 
calibration voltage also increases or 
decreases a proportional amount and 
accurate calibration is maintained. In 
tests, the line voltage was varied from 
100 volts to 130 volts in 5 volt steps 
with the timer set for 55 seconds. 
There was no noticeable variation in 
the time on any of the trials, however, 
for line voltages below 100 volts the 
relay action is sluggish and is there- 
fore unreliable on the shorter ranges. 
The absolute accuracy of the timer is 
dependent on the accuracy of the re- 
sistors and capacitors comprising the 
timing circuit. For the model discussed 
in this article, standard capacitors and 
gold band ( ±5%) resistors were used 

with very satisfactory results. For 
photographic work, the reset accuracy 
of the timer is of more importance 
than the absolute accuracy, and in this 
respect the timer fulfills the fondest 
hopes of the most critical photographic 
worker. 

Photo Credits 
Pages Credit 
36 N Y.A.O. 

37 (top) U S. Navy 

37 (bottom) - General Electric 
41, 43 ' Potter Instrument Co. 

44, 45 Julian Krupa, Staff Artist 
44 itop), 45 (left) Itolophane Co. 

55 Brush Development Co. 

62 .Emerson Radio & Phonograph Corp. 

64 Cable Wireless Ltd. 
146 Acme 

152 Arthur E. Haug, Staff Photographer 

Speak out... 
and be Heard! 

The Only High Level Cardioid Crystal 

Microphone with Dual Frequency Response 

You can sit back and relax ... when you call 
with the CARDAX. E -V Mechanophase* 
unidirectivity overcomes room reverbera- 
tion, permits working at greater distance 
from microphone. Dual Frequency Response 
gives you high fidelity for clear channel or 
rising characteristic for extra crisp speech 
signals that cut through QRM. Brings more 
and better QSO's. For DX or Rag -Chewing, 
there's nothing like it! Smart looking, too! 
CARDAX, Model 950, lists at $37. 

Authorized Distributors Everywhere 

NO FINER CHOICE THAN 

yam" 
ELECTRO- VOICE, INC., BUCHANAN, MICH. Expert Division: 13 East 40th St, New York 16, N. Y. Cables: Arlab 

10 
¡ 

s 

o 

- 

, 

Send for Catalog 101 

Get valuable data on 
"Cardyne" Cardioid Dynamic Crystal -Model 910 High Fidelity Dynamic "Comet" Crystal Model 902 toâay's most com- 

Models 731 and 726 Dynamic -Model 610 Model 630 Dynamic -Model 601 plete microphone line. 

`Patent Pending. Crystal Microphones Licensed under Brush Patents 
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SAVE WITH SURPLUS 
TEST EQUIPMENT SPECIALS 

TRIPLETT 1 -166 
Voltohm - Output 
Meter, 1,000 OPV, 
500 VAC; 1,500 
VDC; 0 -1 megohm, 
constant output 
imp., portable. 
New, $25.50. Used, 

An Pet $20 feet.. .. . 

HICICOK 1.177 
Mutual Conduc- 
tance tube tester, 
all tube types, 
portable.New, 
$59.50. Used , 

r cß...$47.60 

TRIPLETT 1 -176 Volt - 
ohm- Ammeter 20,000 
OPVDC,1,0000PVAC ; 

1,000V, l0A AC ; 5,- 
000V 5A DC ; 0 - 10 
megohms; 4 inch 
square meter, porta- 
ble. New, $45.25. 
Used, $36 20 Perfect.... a 

PRECISION E200 Sig- 
nal Generator 90 KC 

to 88 MC, 400 Cycle modulation. 
Like New $49.50 
SUPREME 542 Pocket Multimeter; 3 inch 
square 200 Microamp meter, 5,000 OPV. 
Used, Perfect $ 1 2.95 

20% deposit with order. Balance C.O.D. 
All Equipment Guaranteed. 

Standard Radio -Electrical 
Products 

2501 White Plains Rd., New York 61, N. Y. 

Radolok's big Free Profit 
Guide Catalog and Profit 
Bulletin supplements keep 

you abreast of the 
rapidly changing radio 
situation. Buying from 
Radolek means greater 
values, better service 
and more profits. Make 
Radolek your buying 
headquarters. 

Large Stocks 

Fast Service 

SEND TODAY! 
RADOLEK CO.. Dept. 13-128 
601 W. Randolph St., Chicago 6. Ill. 
Please send your Flick Profit Guide Catalog. 

RADIO PARTS 

ter' 

SOUND SYSTEMS 

FREE 

CATALOG 

Buying / 
Grade Ì : 

Name 

Address 

SAVE AT RADOLEK 
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Rate 20c per word. Minimum 10 words. 

RADIO ENGINEERING 
RADIO Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Ind. 

FOR SALE 
TELEVISION -Television kits -complete, guaran- 
teed parts and tubes, instructions, no technical 
knowledge required. Only tools needed are screw- 
driver, cutting pliers and soldering Iron. Your 
cost for 7" picture, $145 ; 10" picture, $298 ; 15 ", 
$350; 20 ", $525. In ordering (or information on 
completed sets), mail check, money order, 50% 
cash if C.O.D. to E. Soifer (RN) 1537 Fulton 
Ave., N. Y. C. 57, N. Y. 

FLORIDA Radio Shop, complete, modern. Only 
shop this manufacturing city 5,000 population on 
Gulf of Mexico. Good location and income, low 
operating. gulf Radio Lab., Port St. Joe, Fla. 

UNIVERSALS "Midget" pocket tools. dandy 12pc 
set : 10 midget open end wrenches 31e" to 7,,1e ". 
This and Slip 15% & 75% unigrip midget pliers, & 
screwholder. $12.95. Remit today. New cata- 
log. Free I Universal Tool Company Has It, 1527 
Grand RN, Kansas City 8, Missouri 
\VIRE recorder magazine. Limited quantity, made 
for Army, and Air Corps. New, includes 10,000 
feet stainless steel wire, spools, level -wind, brake 
control, automatic switches, elapsed time indica- 
tor, etc. in a fully assembled, dust -proof unit. 
Price $45.00. McCoy Sales Co., P.O. Box 335, 
Berea, Ohio. 

LOWEST Prices. Radio Tubes, parts. Bargain 
lists 3c. Potter, 1314 McGee, Kansas City 6, Mo. 

SELENIUM Rectifiers, full wave, % ampere, $1.85 ; 

1 ampere, $2.50. Half wave 5 amperes, $4.50; 
2.2 amperes, $2.25 ; 1.5 ampere, $1.85. Bulletin. 
Burstna Radio, Route 5, Grand Rapids, Mich. 

FREE wholesale bulletin. Tubes, parts. Bargain 
prices. Renshaw Radio Supply. 3313 Delavan 
Kansas City, Kansas. 
RADIO Tubes -Dealers, order your needs -be sur- 
prised at prices. Address Radio Tubes, Box 108, 
Elizabeth City, N. C. 

WRITE Dept. RN18 for our free wholesale list of 
Radio parts & accessories. R. C. Radio Parts & 
Distributing Co., 731 Central Ave., Kansas City 6, 
Kansas. 
NEW bulk tubes 39c each. 1R5, 185, 1T4, 354, 
1L4, 1A3, 5Y3, 80, 6SD7, 6SL7gt, 12SL7gt, 7E5, 
12A6, 12H6, 31, 2X2, 212, 6AL5, 89, 65G7. Aero 
vox 20x20 150 volt, 39c. CD Blue Beaver 8 450 
volt, 39c. Renshaw Radio Supply, 3313 Delavan, 
Kansas City, Kansas. 
"RECEIVER Alignment without instruments," 25c. 
All Band Signal Generator, $5.00. Diagram, 25c. 
100 Dials, Nameplates, Switchplates (platinum 
paper), 25c. Three items, 60c. Electronic Publi- 
cations, Pasadena 4, Calif. 
TRANSFORMERS, Kenyon Type T -389 2.5 volts 
10 Amps. 9000 volt insulation, $3.50; Kenyon 7.5 
volt 12 Amps., $3.50 ; 110 v., 60e. W8TH, 545 
Aberdeen Ave., Dayton 9, Ohio. 
TUBES (loose -packed), types 2525, IH6G, 6V6GT, 
75, 6K5GT, 39c each. Type 25Y5, 49c each. All 
tubes fully guaranteed. Send for free list of our 
surplus and regular stock. S &S Radio Co., 140 
Derby St., Salem, Mass. 
HALLICRAFTERS Receiver R45 /ARR -7. A 1 r 
Forces version of SX28A. 550KC to 42 me. Xtal 
filter, variable selectivity, S- meter, noise limiter, 
BFO, etc. Complete with tubes, plugs, and shock 
mount. New, in unopened export -pack box. 
$110.00. S. F. Goodheart, 302 N. Elmwood, Oak 
Park, Ill. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Educational 
Books bought, sold. rented. Catalogue Free. Edu- 
cational Exchange, Reneger, Ala. 

CORRESPONDENCE Courses and self -instruction 
books. slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete information and 100 - 

page Illustrated bargain catalog FREE I Write 
Nelson Company, Dept. 59, Chicago 5, Ill. 

USED Correspondence Courses and Educational 
Books sold or rented. Inexpensive. Money -back 
guarantee. Write for Free Catalog listing 4000 
bargains. - (Courses Bought.) - Lee Mountain, 
Pisgah. Ala. 

RADIO -Television Servicing, commercial radio op- 
erating. Specialized courses. No time wasted on 
non- essentials. Approved for veterans. Free cata- 
log. Western Radio Communications Institute, Los 
Angeles 15, Calif. 

COMMERCIAL operators sample tests. Radio 
courses. Box 1298, Hollywood 28, Calif. 
AMATEUR radio licenses. Complete code and 
theory preparation for passing amateur radio ex- 
aminations. Home study courses. American Radio 
Institute, 101 West 63rd Street. New York City 23. 

SITUATIONS WANTED 
AVAILABLE : Veterans trained in Sound Record- 
ing, Laboratory a n d Transmission Engineering. 
Experienced in the following measurements : Inter - 
modulation, Distortion, Gain /Frequency, Square 
Wave. Write, H. M. Tremaine, 1655 N. Cherokee, 
Hollywood 28, Calif. 

PATENT ATTORNEYS 

PATENTS -U.S. and Foreign Patents Secured. 
Trade -marks and Copyrights registered. Searches 
made fo determine Patentability and Validity. 
Patent, Trade -mark and Unfair Competition 
Causes. Lancaster, Allwine & Rommel, Registered 
Patent Attorneys, Suite 414, 815 15th St., N.W.. 
Washington 5, D. C. 

MISCELLANEOUS 
PSYCHOANALYZE yourself scientifically! Tests, 
answers, explanations. $2.00 ! Box No. 699 -1M, 
Westfield, New Jersey. 
BUILD radio, phonograph, or combination, com- 
plete kits. Catalog. Radion, 6922B 21st Ave.. 
Brooklyn 4, N. Y. 

RUBBER Stamps -QSL cards, samples free. Pearce 
Press, Danbury, Conn. 
ELECTRIC meter laboratory. Electrical instru- 
ments, tube checkers, and analysers repaired, 
checked and calibrated. Prompt and reliable serv- 
ice guaranteed. Hazelton Instrument Co., 140 
Liberty St., New York 6. N. Y. Tel. Barclay 
7 -4239. 

INSTRUMENTS and meters serviced, correspond- 
ence invited. Universal Electronics Co., Dept. T. 
Box 7754, Kansas City 3, Mo. 

BUILD your own radio. 5 -tube super kit com- 
plete with tubes and cabinet using 50L6, 35Z5, 
12SA7, 12SK7, 12SQ7. Easy to wire. Your cost 
$14.95. McGee Radio Co., 1330 Broadway, Den- 
ver 3, Colo. 
VIBROPLEX users, special pad prevents any hug 
from walking on any tabletop. Two postpaid, fifty 
cents. Satisfaction guaranteed. Howard Severeid, 
2924 Station St.. Indianapolis 18. Ind. 
ELECTRICAL Instruments. All makes and mod- 
els repaired. Correspondence invited. Haledon 
Elect. Instrument Co., 319 Belmont Ave. (Hale - 
don), Paterson 2. N. J. 

WHOLESALE Radio Service at reasonable rates, 
quick service. no job too big. Write for full in- 
formation. Elkins Radio. Elkins, W. Va. 

RAILWAY telegraphy offers you unlimited oppor- 
tunities. Operators and station workers in demand. 
Training courses in railway telegraphy and sta- 
tion office work. Bell Telegraph Ry. Institute. 10 
Parker Ave.. San Francisco 18. Calif. 

RADIOMEN, Servicemen, Beginners. Make more 
money, easily. $250 weekly possible. We show 
you. Information free. Merit, 216 -32R 132nd 
Ave., Springfield Gardens 13, New York, N. Y. 

PHONOGRAPH records cheap. Catalogue sent 
free. Paramount, NB -313 E. Market, Wilkes - 
Barre, Pa. 

BUILD YOUR OWN 
TELEVISION SET 

COIL KIT 5COA - YOUR COST $4.95 

CONSISTS OF FOLLOWING: 
I. Ant. Input Trans. 

2. Ose. Coil 

3. RF Amp. Coil 

4. Video IF Input 
Trans. 

5. Video IF Interstage 

7. Sound Input Trans. 

8. Discriminator 
Trans. 

9. Video Oet. Peaking 
Coil 

6. Video IF Output 10. Video Amp. Peak - 
Trans. ing Coil 

Television Chassis 17 x 13 x 3...55.50 ea. 

Television Construction Books on 

Design and Construction SI.15 ea. 

ALMO RADIO CO. 
509 ARCH ST.. PHILADELPHIA 6. PA. 

RADIO NEWS 
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Local Contact Rig 
(Continued from page 53) 

The power supply for the unit is 
built -in and is of the a,c. -d.c. type. 
Elimination of the power transformer 
is a great advantage from the view- 
point of economy as well as making 
for a more compact outfit. A selenium 
rectifier is used, being slightly more 
economical than a tube type and it 
will undoubtedly have longer life than 
the tube. The choke used is a fairly 
husky unit as compared to the rest 
of the components. It is well to allow 
a respectable safety factor here since 
too high a d.c. resistance will be 
detrimental to the voltage regulation. 
Even in a transmitter of this size a 
chirpy signal is undesirable and un- 
necessary. 

The circuit diagram is shown in 
Fig. 3. The bleeder resistor R, may 
be eliminated if it is not necessary to 
improve regulation. Since a low re- 
sistance choke was used, this resistor 
was not necessary in our. case. The 
resonance indicator (pilot lamp and 
pickup loop L1) are used in the model 
shown in Fig 1 and no meter is used. 
In the other version (Fig. 2) the 
meter only is incorporated for tuning 
purposes. 

While the construction of these two 
units is very elementary, a few points 
might be brought out. As will be 
realized, a great deal of latitude is per- 
missible as far as layout is concerned. 
If the individual has some other ideas 
for the physical construction they 
could be used to good advantage. The 
two types that were used provide for a 
choice of space saving dimensions, one 
for width and the other for depth and 
both take up a very small amount of 
bench space. Wood and masonite were 
used since shielding is far from being 
imperative in a transmitter of this 
type and power. Sub -panel construc- 
tion is used since it presents a better 
appearance and also is more easily 
worked than baseboard methods. 

When wiring, keep the grid and 
plate leads short and direct and sep- 
arated from each other. Most of the 
body capacity effects can be elim- 
inated if the plate of the 50L6 is 

Fig- 4. Coil assembly details. 

KNOB ON FRONT - -\ 
OF PANEL ',N.,/ \ 

SHAFT-rt 

P4-Pilot lamp, 6.3 v. @1 .15 amp. or 2 v. 
.06 amp.' 

L1 -2 t. #18 bell wire, variable coupling, wired 
to pilot lamp indicator 

L1-35 t. #78 bell wire, I1/2" diam. coil 
1.3-3 t. #18 bell wire wound over L2 

July, 1947 

connected to the stator of the tuning 
capacitor. No r.f. chokes were found 
to be necessary although performance 
might be improved in some cases by 
the use of one in the plate supply lead 
at the cold side of the tank coil. Use 
a 2.5 mh., 60 ma. unit here. 

The writer has tried to put over an 
idea in preparing this article. While 
it is unquestionably true that few of 
us see eye to eye with the other fellow 
on problems like this, it is to be hoped 
that the writeup is not in vain. If it 
only starts some of the hams think- 
ing, it will have done some good. 
Since the reopening of our bands 
there has been activity on them such 
as never before. This has resulted in 
a mad scramble for power augmented 
by plenty of war surplus power tubes 
at very low prices. The result of all 
this is very badly cluttered bands. 
Vehement opposition would be ex- 
pected if the FCC decided to cut down 
our power tó, say, 500 or 200 watts. 
While such a reduction would not be 
justified, at least from our viewpoint, 
it would, however, undoubtedly alle- 
viate the present crowded conditions 
of our frequencies. Since such an 
action would not be desirable, why not 
achieve by self -regulation the same 
results, by a more cooperative use of 
our power ? - 

807 Modulator 
(Continued from page 46) 

plate voltage is 750, or 15,000 ohms for 
600 plate volts, 10,000 ohms for 500 
plate volts, or 4000 ohms for 400 plate 
volts. 

R12 must be set to the exact required 
resistance value in the following man- 
ner. (1) Disconnect 807 screen leads 
from the top OD3 /VR150 tube; (2) In- 
sert 0 -50 d.c. milliammeter in screen 
supply line at point marked "X "; (3) 
Set slider on R. at such a point that 
milliammeter indicates exactly 30 ma. 
Resistor adjustments should be made 
only when the power supply is 
switched off. The 807 plate voltages 
are high enough to be DANGEROUS 
to the operator. Set the slider and 
then switch on the power supply for a 
meter reading. (4) When current of 
exactly 30 milliamperes is obtained, 
fasten resistor slider in place, remove 
milliammeter from circuit, reconnect 
screen supply line from which meter 
was removed, and reconnect 807 screen 
leads to the OD3/VR150 tube. 

At no time during operation of the 
modulator should the glow in the 
OD3/VR150 tubes cease. If this glow 
is extinguished at any time, the setting 
of R12 has not been made correctly. 

The output transformer, T1, may be 
any one of the popular multimatch 
units providing taps for plate -to -plate 
impedances between 3200 and 6950 
ohms and with a secondary (output) 
winding capable of carrying the loaded 
value of d.c. plate mils of the r.f. final 
amplifier. 

Push 

39" 
Antenna 

40rß 
JULY 

LEO ONE SPECIALS 
Outten Assembly. 8 posltton, D.P., alp. 

cult tramefer. 5x1 15/18" ehafte 10.69 
With set of 5 matched bakeltte knobs .98 

SURPLUS SPECIALI! -Army PÚ157 Power 
Supply. Incomplete unit, but a "gold 
mine' of relays, Switches. jacks, se- 
lenium tact.- chokes, etc.. etc. Has 
portable hinged lid naetal cane (8 "x8 "z 
12 "), OD crackle finish. PLUS deecrip- 
tive i 3 p. Tech. Manual. Shpg. wt. 
19 lbs. $2.49 

Whip Antenna, 5 brass 
Base. Heavy duty, 

Mtg. 034"x4 3 ". Complete 
sect. telescope 

'Al with 

but not 

45, 

681E7, 
or 50 

to 10" .89 
le 180°. 

hardware. , .49 

- PUT TRANS. . FORMERS (y," z 
1 -3/18 ").Dynamic 
mike or low im- 
pedants pick - up 
to gild ....180.49 
12 for.... 5.00 

TUBE CARTONS. 
Plain white. GT 

i a e (13/4" mt.. 
33/4" L.). 
Per 100 .-$1.28 Medium else 
1.1)1/5" eq.. 43/4" 

Per 100 $1.49 

TUBES. 
Guaranteed 
228, 

28AÁ. 2lÁ7, 

Perfect condition, 
for 90 days. 

27 or 58 -29c; 242, 
80 5Y3, 8H8 or 8ÌC7 

8C5, CFI. 837 6SA7, 
6A3, 8118. (3175/0(15, 

in sealed cartons. 

75, 77, 78, 
.29 35/51.... .49 
.59 

SERVICEMEN'S KITS 
2 1--R.F. , Antenna & Osc. coils. 10 asstd.$0.98 
2 2- Speaker Cones; 12 asstd. 4" to 12 ", 

moulded & free -edge (magnetic incl.) 
Leas voice tolls 2.00 

2 3- BAKELITE MICA CONDENSERS: 50 
asstd. .00001 to .2mfd, OWV. 2.95 

2 4- TUBULAR BY -PASS CONDENSERS ASO 
asstd. .001 t0 25t0d 20.600vrv. 2.49 

2 8-Dial Scales; asstd. 
(acetate glass included) 2.98 

It 7-Escutcheon 
&Plates; 25 asstd. 

airplane, 
2.95 

It 8- Knobs; 25 essld. wood & bakelite, 
incl. .ett. screw, spring A push -but- ntypes 1.00 

9 -Wafer Sockets; 12 asst d. 4 to 7 
25 ngs 

n lo- oltage Dividers; 10 ssatd. standard 
multi - tapped. High wattages included 1.98 

211- Shield Cana- 15 asstd. for coils, 
tubes, transformers, etc. 1.00 

212 -MIra Padders A Trimmers; 15 asstd 
Incl. multiple & ceramic base types .89 

7114- Volume A Tone Controls; 10 mist& 
Wire -wound & carbon. Less switches,. 1.49 

7115- Wire- Wound Resistors' 15 

q 
slug-tuned. n 

asstd. 

cl mark ed d 
fielded 

1.25 
218 -Ituied e Peak u 
217 -Dial Windows- 12 asstd, sizes Incl 

mat & moulded acetate & glass 1.29 
la-Bakelite Coil 

to rms; 1S asstd. 
popu- 

.98 lar 
7119 -High Resistance Units; 25 asstd. car- 

bon & wire, ferrule -end. 25K -5 meg. .49 
220- SP REPAIR KIT. A real money 

& time saver. Contains 25 asstd. pa- 
per l rings. oms, 3ep Y asstd. ere, 

felt 
25 

strips, 20 
chamois leather segments, kit of 18 
shims & tube of speaker cement 2.49 

It 21 -Meta l Cased By -Pass Condensers; 10 asst d. paper- wound, multi- secUeO. 
200.40097V .49 222- Resistor Assortment; 20 carbon A 
wire- wound, asstd. 1/2 to 3 watts .49 

7123 -RADIO CEMENT A SOLVENT KIT. 3 
oz. each of all -purpose cement A 
thinner. 'With applicator brush .89 

a! 24-S haft 
s 

Extenders. Reducers, C o u- 

úsd 
g 

in ]servicing 
most popular types 1.29 225- SPRING ASSORTMENT; 80 e a s t d. 

compression & expansion for dials, 
push -buttons, relays, etc. .98 

HEADPHONES (A r m y HS -33) 
2000 Leather covered 

adjustable. With s154 
Rubber phone Cushions. 

Earphones (HS -18) 2000 hme 
with h PL54. Less 

head. ' HEADBANDS (HB -7) with PL- 
$0.98 

54 plu¢ A 13" cord. . .$0.39 
. PL -54 plug A 18" t 1 

K 
py_ 

Ìd 
_ - J 2B ext. jack for P1 54. .22 

I 

ALNICO MAGNETS kL''' n MS 
0 1 -Bar, E "x5 /18 "x3" 50.59 
7t 2 -Face 1Uú "x a/e "xt/s" high .98 
It 3 -Heavy D Bar, 21/z "xl3/4"x5/18 " .98 
2 4 -Face a/( "x hig h .39 
2 5- Polished Ta x9 /18 "xil" high .I5 
if 9- AL1//NICC gV, h'shoe, poll es 9/18" wl ; 

.98 
7t11- H'shoe, poles 11/16" o.D.. 21/41 high 1.29 
218 -Flat bar, 11/4"x] 5/18'25/18" thick .49 
7122 -Round bar. pol.. O.D., 1 long .39 
224 -Round bar, poi., O.D., 4%l' long 1.25 
226 -Round bar, pol., O.D.. 2 left .49 
228 -Circular poi.. 1 O.D., 13/18" 

I.D., 1í/2F deep 1.95 

PROMPT SERVICE ON ALL SPEAKER A PHONO 
PICK -UP REPAIRS 

Minimum Order $2.00 -20% Deposit Required all 
orders. Please Add Sufficient Postage. Write RN -7. 

1 Fo fiNr 44+ Ji 
nAr11/'1 0..01 

. MAKERS OF CONES AND FIELD COILS 
65 -67 DEY STREET. NEW YORK 7, N.Y. 

WORTH 2- 0284.5 
12,000 SQ FT OF RADIO PARTS 
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JUST OUT! Gov't Surplus 
Solid Brass 12 Ft. Portable 

RADIO ANTENNAS 
Real $15 Value Now Only $4.95 ß°Só 

FOR HOMES, . BOATS or AUTOS 
Same as used on Army tanks. 
These telescopic, rustproof an- 
tennas have tremendous pick- 
up, eliminate dangerous wir- 
ing. Solid Brass throughout, 
practically insuring 

NOISE FREE RECEPTION 
12 Exceptionally Rugged Sections 

Compress into 1 Ft. 4 in. 

Handy for Camping Trips, 
also Useful for Transmitting, 

FM and Television sets. 

EASY TO INSTALL ANYWHERE 

Each antenna comes with 
clamps, nut, lug, and wire. 

QUANTITY LIMITED 

MAIL ORDER TODAY 
A real $15 value for only $4.95 Postpaid. 
Send check or money order now, or mailed 
C.O.D. plus postage. Money back in 10 

days if not satisfied. 

RADIO HOSPITAL 
1113 Lexington Ave., Dept. R6 

New York 21, N. Y. 

MATHEMATICS 

FOR RADIO 
AND COMMUNICATION 

by GEORGE F. MAEDEL, A.B., E.E. 

To master the technicalities of radio -to 
read engineering literature intelligently - 
you must have the mathematical ground- 
work covered by these absorbing books 
prepared for home study. Book I (314 pp.) 

covers the algebra, arithmetic. and geom- 

etry: Book II (329 pp.) covers the advanced 
algebra. trigonometry. and complex numbers 
necessary to read technical books and ar- 

ticles on radio. 

MAEDEL PUBLISHING HOUSE Room 109 
593 East 33 Street, Brooklyn. New York 
Send mè MATHEMATICS FOR RADIO AND 
COMMUNICATION as checked below. I enclose 
payment therefor with the understanding that 
1 may return the book is within 5 days in good 
condition and my money win be refunded. 

Name 

Address 

Book i at $4.00 plus 7c postage. 
Book II at $4.25 plus 7c postage. 
Books I and II at $8.25 postage prepaid. 

Foreign and Canadian prices 25c tier volume nigher. 

INDEX OF ADVERTISERS July 1947 
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Abell Distributing Company, The 161 

Air King Products Company, Inc. 14 

Alliance Manufacturing Company ....2nd Cover 
Allied Radio Corp. 9 70 

Almo Radio Company 158 

American Mdse. Mart 136 

American Phenolic Corp. 19 

American Radio Institute 90 

American Sales Company 106 

American Television, Inc. 77 

American Television á Radio Co. 139 

American Volume Control Corp. 104 

Amperex Electronics Corp. 16 

Amplifier Corp. of America 140 

Appleton Co., Harry 154 

Arrow Sales, Inc. 72, 73 

Ashe, Walter, Radio Co. 93 

Audel Publisher 132 

Audio Sales Co. 90, 142 

Baltimore Technical Institute 142 

Beacon Television, Inc. 114, 150 
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Best Vibrator Company 149 
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Bonafide Radio 6 Electronics Co. 96 
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Bud Radio, Inc. 8 

Buffalo Radio Supply 78, 79 

Burlington Instrument Company 116 
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Buyers Syndicate 151 

California Radio & Electronic Co. 146 

Candler System Co. 156 

Cannon Electric Development Co. 127 

Capitol Radio Engineering Institute 26 
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Certified Television Lab. 112 

Chicago Industrial Instrument Company 98 

Chicago Transformer, Division of Essex Wire 
Corp. 15 

Cleveland Institute of Radio Electronics 101 

Clippard Instrument Laboratory, Inc. 130 

Colette Products Co. 149 
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THE COLLINS FM -AM TUNER 
AM - FM 

EMPLOYS OUR SPECIAL 
25 -C HIGH FIDELITY 

TUNER 

IO KC FILTER 

20 KC BANDWIDTH 

530 TO 1700 KC 

DELAYED, AMPLIFIED 
AVC 

il TUBE CIRCUIT 

8 I.F. STAGES 

2 LIMITERS 

MINIATURE TUBES 
THROUGHOUT 

NEW 611L7 -GT 
TUNING EYE 

88 TO 108 MC 

CHECK THESE ADDITIONAL FEATURES 

HEAVY DUTY POWER SUPPLY INCLUDED RACK PANEL OR 
CONSOLE MOUNTING NOTHING EXTRA TO BUY TWO COM- 
PLETE TUNERS, ONLY AUDIO TUBE COMMON VOLTAGE 

REGULATED POWER SUPPLY 17 TUBES 

NOT A PRODUCTION LINE UNIT, BUT CAREFULLY BUILT BY EX- 
PERT TECHNICIANS. TRULY A CUSTOM BUILT TUNER FOR DIS- 
CRIMINATING PEOPLE WHO WANT THE BEST. 

WRITE FOR TECHNICAL FOLDER AND PRICES 

COLLINS AUDIO PRODUCTS COMPANY 
126 PARK ST, WESTFIELD, N. J. 

Government 
SURPLUS 

We have on hand a large selection of Radio and 
Electronic Equipment purchased from the United 
States Government, and solicit your inquiry on prac- 
tically any equipment or component parts used by 
the Army or Navy. Listed below are only a few of 
the many items we now have in stock. 
Jeweled lamp assembly. 1" panel mount. Drake 

type s .75 
Message Holder. excellent for station logs. reg- 

ular letter size 83 x 11" with extra clip for 
holding spare sheets, also protective cover. 
Reg. Signal Corps Type .95 

Spark plug suppressors -6 for .35 
Box of 50 2.25 

Electrolytics, 10 x 10 x 10 x 10 @ 400 V 
Mallory FP -can .89 

Dynamotors for BC 191. BC 375 transmitters 
14 V DC input to 1000 V DC output @ 350 
MA, GE -BD -77 9.75 

Neon Bulbs, GE t4W 115 V Bayonet base .15 
Neon Bulbs, GE 44W 115 V Candelabra base .17 
Test clip. Frankel. Insulation piercing type 

12 for .59 
11G8 /U Cóax. 52 Ohm. Per Foot .08 

50' and over. Per Foot .07 
Fiberglas tape. 1" x .015 ". Excellent insula- 

tion. 36 yd. roll .35 
Empire cloth. .015" thick. Westinghouse tup- 

pernell. Sq. Yd. .65 
Indicator I -221A. Uses Selsyn with indicating 

rose, 100 T19 power tube, assorted breakers, 
high voltage condensers. etc. Good for an- 
tenna and transmitter control and remote 
modulator basic kit. 100 V 60 rye. 27.50 

Scope, 5" 110 V 60 cycle input. Control unit BC- 1286 -with 5CP1 40.00 
If purchased together, both of the preceding 

items, packed in original shipping case and 
crate, shipping wet. 400 lbs., for 59.50 

A SAVING OF $8.00 
Kit of 100 % Watt Resistors 2.49 
Relay, 24 Volt. 60 Cycle CoiL Contacts 15 

Amp DPST. Normally Open. Ward Leonard 1.95 
Above Prices F. 0. B. Baltimore 

Minimum Order $2.00 

The ABELL DISTRIBUTING CO. 
5 E. BIDDLE ST., BALTIMORE 2, MD. 

SEND FOR OUR FLYER-. 
NAME ITEMS INTERESTED IN 

- --p.w'.7f/eri 

SURPLUS 
BARGAINS,; 

BIG SAVINGS 
Hundreds of specials 

for RADIO SERVICEMEN 

CATHODE RAY TUBES 
POWER ü TRANSMITTING TUBES 
HEADPHONES. etc. 
HARD -TO -FIND TEST METERS 

7 LB. EXPERIMENTERS RADIO PARTS ASST. 
A 'gold mine" for the experimenter, radio service- ma. handyman and repairman. Hundreds of valuable 
radio radar and electronic parts. screw machine parts, 
bushings. sub assemblies, etc. More than your money's 
worth every time. An amazing value. Money -back 

arK130R -FULL 7 POUNDS ONLY si79 
War Surplus Bargain Book 
Paye after page of war surplus 

d other barradio for the 
hoiceman; also specials shop and outdoors. 

ITS FREE! WRITE TO -DAY 

Dept 
RN -7 

FREZ 
CATALp LOG 

509 So. STATE STREET 
CHICAGO 5. ILLINOIS 
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KH6_ 

HY4_ 

FD8_ 

KP4_ LI_ 
HH1 

LI 

ZS_ 

There's 
PRIDE of 

OWNERSHIP 
in a product 

of PROVEN 

VALUE 

HRO -5A1 
This famous receiver has recently had a 
number of refinements added to it, in- 
cluding a highly efficient noise limiter 
and a redesigned flexible crystal filter. 
Frequency range is normally from 1.7 to 

NC -46 
In the more inexpensive class, 
the NC -46 is one of the best 
buys on the market. This is a 
105 to 130 Volt AC -DC receiver, 
providing 3 watts of audio out. 
put. The frequency range extends 
from 540 to 30,000 KC covering 
four bands. 
Amateur Net 597.50 
Matching Speaker 9.90 

30.0 mc. Additional Coil Sets can also 
be obtained to cover the bands from 50 
to 2050 KC (except for 430 to 480 KC). 
Amateur Net $274.35 

(with tubes and A,B,C,D Coils) 

CRU Oscilloscope 
The CRU is a compact, inexpensive 
2" scope especially designed for trans- 
mitter modulation checking. Circuit 
incorporates a self- contained power 
supply, controls for brilliancy and 
focus, a potentiometer for controlling 
the amplitude of the horizontal de- 
flection, as well as a built -in 60 
cycle sweep. 
Amateur Net (Table Model) 539.90 
Amateur Net (Rack Model) 42.75 

M A K E R S O F L I F E T I M E 

There's nothing that will turn 

a buddy who's a BCL or an SWL 

into a real ham so quickly as 

watching you operate a really 
good receiver which picks up 

sigs from all over the world. 
You know the thrill that comes 

from working DX for the first 
time and if you can get that 
friend or that YL to spend an 

evening with you watching a 

good OP and a good rig at 
work, you'll soon have a new 

ticket -holder on a favorite band 
to chew the rag with. 

National equipment will not 

only increase your traffic, but 

will make you proud to show off 
your station to friends. 

%la *LonaL 
Company, Inc. 

maiden, mass. 
Please write to Department 15 

National Company, for further information. 

R A D I O E Q U I P M E N T 
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Premium uality 

M Co-RY 

APPROVED 
PRECISION PRODUCTS 

aa 3.eK O w mM N1r waa+ ea. 

w.-.[..ya-a.*s W y-W. 
va na. al Wnef anew.... 

A.tOa'r. !x!h iaw^a. 
P. R. MALLORY d CO.. (as. 

`w.m.eu.. Nm®= ...... 

aiTOe 
ft1.a. 
ODeCi 

MAttoRY 

MALLORY 

You expect more and get more from Mallory 
APPROVED PRE(JSIQN PRODUCTS 

Preferences are built on experience. And the experience of the past fifteen years 
has shown that Mallory parts have premium quality - deserve to be called 
"Approved Precision Products." No line gives better performance. None is more 
complete. None is backed by a network of distributors who are more willing and 
able to serve you. 

What it all boils down to is that you expect more and get more from Mallory 
products. But you aren't asked to pay MORE ! Small wonder that more Mallory - 
made vibrators are in use today than all other makes combined. Small wonder 
that Mallory capacitors and replacement controls have a nationwide reputation for 
longer life, greater dependability. 

P.R. MALLORY & CO..Inc. VIBRATORS ... VIBRAPACKS`... CAPACITORS ... VOLUME 

O 
CONTROLS ... SWITCHES ... RESISTORS ... FILTERS 

. RECTIFIERS ... POWER SUPPLIES. 

',Reg. U. S. Pot. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO., Inc., INDIANAPOLLS 6, INDIANA 
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Why 
the Lock-In tube is at home 

ON THE ROAD! 

R 

SYLVANIA'S LOCK -IN TUBE... 
... the radio tube whose electrical 

and mechanical superiority makes 

it the ideal choice for equipment 
on the road. in the air, marine 
radar, FM and Television. 

STAYS PUT IN SOCKET...THROUGH LOCK -IN FEATURE 

No matter how rough the road, the tubes 
in an automobile's radio will stay in their 
sockets -if those tubes are Sylvania Lock - 

Ins. Specially designed "lock -in" locating 
lug on each tube keeps them in place - 
assuring firm socket contact. 

COMPACT...MADE TO FIT SMALL SPACES 

This famous Sylvania product is ideal for 
use in space- seeking modern vehicles -it's 
so compact . . . has reduced overall height 
and weight. Further, it has no top cap con- 
nection . . . overhead wires are eliminated! 

MECHANICALLY RUGGED... ELECTRICALLY SUPERIOR 

Improved tube mount keeps elements rug- 
gedly supported on all sides. There are few 
welded joints and no soldered joints -the 
elements can't warp or weave. Electrical 
features include: short, direct connections 
. . . less loss; getter located on top . 

shorts eliminated by separation of getter 
material from leads. See Sylvania Distrib- 
utors or write Radio Division, Emporium, Pa. 

SYLY\N IA 
ELEC RIC 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES: FLUORESCENT LAMPS. FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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