
Ilk 
FEBRUARY 

RADIO-EIECTRONIt 

ENGINEERMG 
EDITION .. 

-"wit a. 

Page 40 

OPEL. X 
www.americanradiohistory.com

www.americanradiohistory.com


The Little Fellow 
Gets BIG Results ! 

4low 

The Mallory Midgetrol 
,iimik.i.dirnimm 

The first 15/16" diameter 
Replacement Control Line 

ttei 

'Phenomenal! " -that's the only word to describe the lightning -like 
acceptance of Mallory's revolutionary new standard in volume controls. 
But its success was a foregone conclusion when you realize what the 
Mallory Midgetrol offers: 

WIDER APPLICATION -The small size lets you service portables, 
auto radios and small AC -DC receivers requiring 1 %g" controls. 

SIMPLER INSTALLATION -The new and unique flat shaft design 
of the Mallory Midgetrol saves installation time with all types of knobs. 

LESS INVENTORY- Electrical characteristics allow you to use the 
Mallory Midgetrol to replace 1%" as well as 1%g" controls. Since no 
special shafts are required, you carry fewer controls in stock. 

Quietest and Smoothest by Actual Tests 
And Mallory Midgetrol stays quiet, too. Creative research that has made 
Mallory the standard in carbon controls has seen to that. In addition, 
the Mallory Midgetrol offers nine big features all NEW: 

NEW SIZE NEW SHAFT NEW SWITCH NEW CONTACT 
NEW DESIGN NEW EXTENSION NEW ELEMENT NEW TERMINAL 

NEW TWO -POINT SUSPENSION 

See your Mallory Distributor for this new standard in carbon. controls 

P. R. MALLORY a CO. Inc 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U. S. Pat. Off. 

APPROVED PRECISION PRODUCTS 
P. R. MALLORY & CO:, Inc., INDIANAPOLIS 6, INDIANA 
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MU SEND You 

64 PACE BOOK 
See how I give you practical 
experience building Radio cir- 
cuits with BIG KITS OF 
PARTS I SEND. Illustrated 
book shows how you make 
EXTRA MONEY fixing Radios in 

spare time while still learning. 
Read letters from men I trained, 
telling what they are doing, earn- 
ing. See the kind of fascinating 
jobs Radio, Television, Electronics 
offer. FREE with coupon below ! 

Same coupon entitles you to FREE "superhet" circuits work, ilea - 
lesson, "Getting Acquainted With sons why tubes fail, locati . g defects, 
Receiver Servicing." Discloses short- repairing loudspeaker. Over 80 pic- 
cuts Radio repairmen use. Tells how tures, diagrams. FREE, send coupon ! 

See for yoarse,'/ how /train you ate Ire to 
BE A RADIO-TELEVISION TEcHNicIAN 

Want a good -pay job in the fast -growing RADIO - 
TELEVISION Industry ? Want a money -making Radio - 
Television shop of your own ? Here's your 
opportunity. I've trained hundreds of men to 
be Radio Technicians MEN WITH NO 
PREVIOUS EXPERIENCE. My tested and 
proved train -at -home method makes learning 
easy. You learn Radio- Television principles 
from illustrated lessons. You get practi- 
cal experience building, testing, experi- 
menting with MANY KITS OF PARTS 
I send. All equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 
The day you enroll, I start sending 
SPECIAL BOOKLETS that show you 
how to make EXTRA MONEY fixing 
neighbors' Radios in spare time. From 
here it's a short step to your own shop, 
or a good -pay Radio- Television servicing 
job. Or get into Police, Aviation, Marine 
Radio, Broadcasting, Radio Manufactur- 
ing or Public Address work. And think 
of getting in on the ground floor of the 
booming Television Industry. Trained 
men are already in demand . new 
stations are going on the air, manufac- 
turers are building over 100,000 sets a 
month, more and more homes are get- 
ting sets. The man who prepares now will reap rich rewards. 

SEE WHAT N.R.I. CAN DO FOR YOU 
Act now ! Send for my DOUBLE FREE OFFER. Coupon en- 
titles you to actual lesson, "GETTING ACQUAINTED WITH 
RECEIVER SERVICING," absolutely free. Over 80' pictures and diagrams! You also get my 64 -page book, "HOW TO BE A 
SUCCESS IN RADIO and TELEVISION -ELECTRONICS." Tells 
more about YOUR opportunities, details of my Course, how quickly, 
easily you can get started. Send coupon in envelope or paste on 
penny postal. J. E. SMITH, President, Dept. 9BR, National Radio Institute, Pioneer Home Study Radio School, Washington 9, D. C. 

You Build This MODERN RADIO with Parts I Send 
Complete, powerful Radio receiver brings 

in local and distar.: stations. NRI gives 
you ALL the Ratio parts ... speaker, 

chassis, trans- 
former, sockets, 

loop antenna, 
etc. 

I TRAINED THESE MEN 
Has Own Radio Business 

11 
"Now have two Radio 
shops, servicing about 
200 sets a month. Have 
largest service estab- 
lishment in S. E. Mis- 
souri. " -ARLEY STU- 
DYVIN, DeSoto, Mo. 

Extra Cash In Spare Time 
"Earned enough spare 
time cash to pay for 
my Course by time I 
graduated. NRI train- 
ing is tops ! " -ALEX- 
ANDER KISH, Car- 
teret, New Jersey. 

VETERAN S GET THIS 
TRAINING UNDER 

G. I. BILL 

February, 1949 

I Also 
Send You Many 

Other RADIO KITS 

MR. J. E. SMITH. President, Dept. 9BR 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Sample Lesson and 64 -page book about how to win 
success in Radio and Television -Electronics. (No salesman will call. 
Please write plainly.) 

Name Age 

Address 

City Zone..._. State 

L 
Cheek If Veteran APPROVED FOR TRAINING UNDER G. I. BILL - - - -a. a ...... WO MI ma SaOmama./ 
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... for 10 -inch or I2 -inch tube 
Our improved 10 -inch chassis with new Dual Focus switch; one 
position gives completely linear 56 sq. in. picture; the other, a big 
circular telescopic 64 sq. in. view for dramatic close -ups. 

Chassis taken right out of our regular production, factory -wired, 
completely aligned and tested. Regular RMA 90 -day guarantee 
applies to all parts. Complete with speaker and all tubes except 
CR tube.- See your local parts distributor or write to the factory for 
data sheet S- 220 -R. 

Regularly supplied with frame for 10 -inch tube. 
Frame for mounting 12 -inch tube approximately 
$8.50, including all necessary parts. 

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

MANUFACTURERS OF PRECISION RADIO AND TELEVISION EQUIPMENT 

February, 1949 5 
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DIRECTIONAL 

%dew, FM Performance 
with a GOOD FM ANTENNA 

Belden FM Antennas are engineered for 
finest FM reception. 

Use Belden 8322 Poly -Point Antenna to 
receive signals from all directions without 
turning! 
Use Belden 8320 Dipole Antenna for instal- 
lations requiring directional characteristics. 
Sturdy aluminum construction withstands 
severe ice loading and high wind. 

COMMON -SENSE PRICES. 
ASK your Belden Jobber 

RADIO dic TELEVISION NEWS 
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. IF YOU 
WANT TO LEARN 

I TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF 

RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE 

SUPERHET RECEIVER AND '16 RANGE TEST METER! 

FRANK L. SPRAYBERRY Find out NOW how Spray - 
famous Radio teacher of hundreds I 

of successful Radio men- 
berry Training prepares you 
for a Radio Service Business 
of your own - or a good pay 

Radio job. Just mail the coupon for a FREE Sample Lesson and my 
big FREE book, "How To Make Money In Radio, Electronics, Tele- 
vision." It tells how I train you at home during spare hours by put- 
ting you to work building, testing. repairing Radio equipment. The 
Sprayberry Course teaches you Radio by working with 8 big kits of 

Radio parts I supply. You build a powerful 6 tube superhet Radio. a 16 -range test 
meter, perform over 175 interesting, PRACTICAL experiments. My lessons are 
easy and interesting - you need no previous experience in Radio. Istart you at 
the beginning... and give you valuable "bench" experience that sticks with you. 

LEARN HOW TO BUILD- TEST - REPAIR RADIOS 

Soon after you start I send you my famous BUSINESS 
BUILDERS that help you earn EXTRA CASH 
getting and doing neighborhood Radio Service jobs 
while learning. You couldn't pick a better time to get 
into Radio. The Radio Repair Business is booming! 
Good Radio Service and Repair Shops are needed every- 
where as millions of new sets are in use. Trained men 
are wanted for opportunities in Police. Aviation and 
Marine Radio. F.M. and Standard Broadcasting and 
Television . Manufacturers are looking for men who 
know Radio as production reaches new peaks. GET 
THE FACTS ABOUT YOUR FUTURE IN RADIO 
MAIL the COUPON TODAY for my FREE BOOKS 

By Working with YOUR HANDS! 

You really learn Radio the PRAC- 
TICAL way ... when you build this 
big, powerful 6 -tube Superhet 
Radio from parts I send you. 

44 

i 
L 

Train k do, yen can step into their own 
profifahle Radio Service Shop 

NOW! 
Two Locations 

TO SERVE YOU 
BETTER 

Mail Coupon To Location 
Nearest Your Home 

February, 19 1f1 

I give you a fine, mov- 
ing coil type Meter - 
with parts for a com- 
plete analyzer and Cir- 
cuit Continuity Tester. 
"Trouble- shoot" with 
professional accuracy. 

LOW COST 

You don't have to buy expensive You construct this recti- 
ready -made equipment. You get val- fier and filter, resistor and con - 
uable experience building this Signal denser tester, and really get on 
Generator and MultispurposeTester. the Practical end of Radio. 

RADIO TRAINING IN 
STUDY 

SPA ET HOURS 
Sprayberry Training costs surprisingly little! Easy 
monthly payments, if desired. Everything you need 
is furnished - nothing else to buy. With Sprayberry 
Training to back you up, you will be able to step 
into your own profitable Radio Service Business or 
go on to a big opportunity in Radio. Electronics or 
Television. The equipment I send you is yours 'for 
keeps" - to use in your business or job. I have 
trained hundreds of successful Radio men - and I 

can help you too. Get the facts about Sprayberry 
Training - its your first step to success, security 
and a bigger income in a field where you'll really 
enjoy your work. Fill out and mail coupon TODAY. 
l'li rush my two FRE books to you by return mail. 

VETERANS. Approved for G. I. Training 
. under Public Laws 16 and 346. 

Sprayberry Academy of Radio, Dept. 25 -0 

Sprayberry Building or 20 North Wacker Drive 
Pueblo, Colorado Chicago 6, Illinois 

RUSH COUPON 7odqf 
SPRAYBERRY ACADEMY OF RADIO, Dept. 25-0 I 

ISPRAYBERRY BUILDING, PUEBLO, COLORADO or 
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS 

IPlease rush my FREE copies of "How To Make Money In I 
Radio, Electronics and Television" and "How To Read Radio 

I Diagrams and Symbols." No salesman will call. 

II Nmne Age 

I Address 

I City and Zone State 

I 
CHECK HERE IF A VETERAN 

(Mail in an Envelope or Paste on Penny Postcard) a - - - - = - M - eMI- 
7 
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NO MORE . 
BLIND 

SOLDERING 

FIxifip\ 
easily 
formed 

Longer Reach - 
8" from housing 
fo tip. 

5- Second 
Heating - 
no waiting; 
saves power 

Solderlite- 
spotlights 
the work 

Dual Heat - 
single heat 
100 watts; 
dual heat 
100/135 
watts; 115 
volts, 60 
cycles 

Built -In 
Transformer 

compact, 
complete 

Just pull the trigger switch of your 
Weller Soldering Gun . .. heat and 
light come "on together. The pre - 
focused spotlight picks out the work 
at once -shows you your way to 
faster, easier soldering. 
Time -saver? Yes -but not the only 
advantage of Weller Soldering Guns. 
Check the exclusive features illus- 
trated and you'll see what we mean. 
Solderlite, extra length and 5- second 
heating mean hours and dollars saved 
-your Weller Gun will pay for itself 
in a few months. For electrical and 
electronic laboratory or maintenance 
work, we recommend the 8" model 
DX-8 with dual heat; or 4" types 
S -107 single heat and D -207 dual heat. 
See your distributor or send for 

bulletin direct. 

Be sure to get your copy - 
SOLDERING TIPS, the new 
Weller Handy Guide to 
easier, faster soldering -20 
pages fully illustrated. Price 
1OC at your distributor's or 
order direct. 

WMANUFACTURING COMPANY 

810 Packer Street Easton, Pa. 

ELLER 

s 

B Y T H E E D I T O R 

T ELEVISION servicemen have 
been faced with the problem of 
convincing prospective customers 

that television sets are now highly per- 
fected and that there is little likeli- 
hood that any radical changes will be 
made in these receivers for many 
months to come. 

You will notice a monogram on the 
front cover this month which we feel 
is indicative of our new opportunities 
in Television -the greatest Industry 
of our time. 

Many improvements will be made, 
and are being made, almost daily in TV 
transmitters, cameras, and s t u d i o 
equipment. These improvements in 
many cases are obvious to video view- 
ers and to the serviceman. Another 
feeling is that the price of television 
receivers will drop sharply as public 
demand increases. We do not concur 
that prices will come down in the near 
future. 

During 1949 there will be a trend 
towards, and a preference for, larger 
picture tubes. The announcement of 
new processes by several manufactur- 
ers employing metal rather than glass 
for the picture tube envelope will step - 
up production and result in a lower 
cost per tube. However, we don't see 
where the over -all cost of the set can 
possibly be reduced due to the require- 
ments for larger housings, higher volt- 
ages, more costly components, cabinets, 
and other contributing factors, which 
while improving the picture size will 
present other problems which will also 
have to be met. Many sets manufac- 
tured during the past two years used 
five- and six -inch speakers for so- called 
high quality reproduction. The choice 
of these small speakers was indicated 
by lack of cabinet space and the choice 
of a balanced layout of the front pan- 
el. Many of these speakers were 
mounted on the sides of table cabinets 
and many were mounted on top. A lot 
of them were no better than those 
speakers found in inexpensive table 
model radios. 

Inasmuch as television employs an 
FM sound channel and customers have 
been led to believe that FM is a cure - 
all for static -free high fidelity sound, 
many customers who have heard the 
difference between "run of the mill" 
vs. high quality reproducers in their 
AM sets are quick to observe the poor 
sound reproduction they get from their 
television sets. 

While we realize that the necessary 
mass of a television picture tube makes 
speaker placement rather awkward, 
we do feel that the public does want 
and is willing to pay for, better instal- 
lations and cabinetry. 

Another objection as far as the tele- 
vision serviceman is concerned is the 
cramming of component parts in cer- 
tain sections of the television chassis. 
When attempting to service these re- 
ceivers they find that getting at a 
troublesome component is like at- 
tempting to stuff a marshmallow into 
a piggy bank. 

One prominent speaker manufactur- 
er in Chicago told us recently that 
there is a definite reversal on the part 
of certain manufacturers when decid- 
ing between large and small speaker 
systems. This is certainly a step in the 
right direction and will greatly im- 
prove the excellent reception that FM 
is capable of providing. 

Yes, 1949 is Television Year. The 
television industry will boom for many 
months to come. The industry now an- 
ticipates the opening of 43 new mar- 
kets with the completion of installa- 
tions of 70 television stations. With 
approximately 125 stations in 70 cities 
in operation by the end of the year, 
television servicemen must gear them- 
selves now for the vast market which 
will soon be theirs. 

We repeat what we have said be- 
fore. The serviceman must train him- 
self and study television if he is to 
come in for his share of profits that 
can, and are being made by the sale 
and maintenance of television equip- 
ment. And, don't forget the custom - 
built angle. Here's a golden oppor- 
tunity to specialize in custom installa- 
tions. Not only are the profits great- 
er, but chances are that there will be 
far less grief from quality installa- 
tions than will result from a "sell any- 
thing that is available" approach. 

Approximately three times as many 
television units will be produced this 
year as were manufactured during the 
entire year of 1948. This means that 
nearly 3,000,000 sets will be in opera- 
tion in 1949 and close to 10,000,000 
sets by the end of 1952. The television 
industry promises to reach an expendi- 
ture of $5,000,000,000 during the next 
few years. Television is one of Ameri- 
ca's fastest growing post -war indus- 
tries. Will you get your share ? .. O.R. 

RADIO & TELEVISION NEWS 
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Big profits come in 

Controls 

With CRL's improved Adarhaft Radiohms you 
can carry a small stock of controls, yet be ready 

to handle ,almost any kind of control replacement problem. No 
wiggle, no wobble, no slip. Just insert shaft pilot in control stub 
shaft, and slip "C" washer into place. Available in all sizes for 
all model "M" volume control applications. Six types of shafts. 

10 

Swi 

tc 
Centralab offers you a complete line of Tone, hes Rotary Selector, Lever Action and Medium Duty 

Power Switches, which features a wide variety in both laminated 
phenolic and steatite insulation. Available with shorting or non - 
shorting contacts. See your Centralab Distributor for further in- 
formation, or write direct for new Catalog 26. 

RADIO 14k TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


LOW -PRICED 10 -INCH AND 
7 -INCH TABLE MODELS 

ROUND - for 
Big Picture 
Viewing 

EXCLUSIVE! "SELECT- VIEW" 
PICTURE FEATURE 

LINEAR 
for 

Conventional 
Viewing 

Have BOTH in One TV Receiver 

10 -InH ch W Mo 111:3 
WITH Till NEW SELECT 

ood 
-VIEW 

del 
PICTURE 

508 

NEW! DIFFERENT! An amazingly finer 10 -inch di- 
rect -view TV receiver at an unbelievably low price' 
Incorporates remarkable new Select -View feature. 
Have your choice at the flip of a switch of a round 
picture for enlarged (64 square -inch) telescopic 
view for dramatic close -ups, or of a linear (56 
square -inch) picture for conventional viewing. 
Either way, you get a sharp picture, with excellent 
stability and truly photographic contrast. Features 
include: 12 channel push- button tuning- covers 
all U. S. TV channels; RF amplifier; 3 IF ampli- 
fiers; 2 video amplifiers; improved sync circuits; 
Automatic Gain Control; static -free FM audio sys- 
tem. Complete with 19 tubes, plus 10" picture tube 
and 3 rectifiers. Presented in a beautiful mahogany 
wood table cabinet, 171A" high, 16%" wide, 197/8" 
deep. For 105 -125 volts, 50 -60 cycles AC. Shpg. 
wt., 105 lbs. 
Hallicrafters 508, 10" TV wood table model. nLAro 
NET, f.o.b. Chicago, only. $269.50 7 

$53.90 down, $19.04 monthly for 12 months 

SEND FOR 

THE 180 -PAGE 

ALLIED 

RADIO BUYING GUIDE 

VALUE -PACKED -UP -TO -DATE 

Get the Radio Buying Guide that's used by thou- 

sands of servicemen, engineers, soundmen, Ama- 

teurs, builders and experimenters! 
Radio's biggest 

brings you the widest 
5esavionslow prices. 

and 
l at money- 

s eedy. 
an finest equipment, 

advantage at ALLIED P 

Get every buying 
personal 

ned 

shipment, personal attention of sea a ery 
radio experts - complete satisfaction on 

order. Get your ALLIED Catalog today! 

February, 1919 

1:32 7 -Inch Select -View Model T -65 
IN HANDSOME FURNITURE STEEL CABINET 

There's nothing like it at this low price! Here's perfected, clear, 
sharp, bright Television -with a brand -new feature -Select -View. 
It's remarkable -just flip a switch and view a round enlarged 
(28 square -inch) telescopic view for dramatic close -ups, or have 
your choice of a linear (24 square -inch) picture for conventional 
viewing -have both in one receiver! And check these additional 
features: factory pre -set push- button tuning of all U. S. television 
channels; simplified contrast control, easy horizontal and vertical 
framing; fine -tuning control; advanced type static -free FM audio 
system, using 4" x 6" oval PM dynamic speaker- plenty of audio 
output and exceptional tonal fidelity. Distinctively styled; in 
handsome furniture -steel cabinet in rich silver -gray; 203,6" long, 
11" high, 17" deep. For 105 -125 volts, 50 -60 cycles AC. Complete 
with tubes. Shpg. wt., 45 lbs. 
Hallicrafters T -65. 7" TV model in furniture -steel cabi- 
net. NET, f.o.b. Chicago, only 

$33.90 down, $11.98 monthly for 12 months 

507 WOOD MODEL. Identical to model described above, except in 
deluxe mahogany wood table model cabinet. Includes Select -View picture 
feature. NET, f.o.b. Chicago, only $179.50 

$35.90 down, $12.69 monthly for 12 months 

ALLIED 
RADIO 

ALLIED RADIO CORP., Dept. 1 -B -9 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 1949 ALLIED Catalog. 

Enter order for Hallicrafters Model 

Enclosed $ 

D Full Payment D Part Payment (Bal. C.O.D ) 

Name 

Address 

City Zone. .State # 
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Centralab packages! 
Yes - CRL containers bring you more than just replacement parts. They 
hold important extras that can help transform an ordinary repair shop into 
a really profitable service business. Consider performance. You'll find de- 
pendability that insures repeat orders... invites new customers. Consider 
repair time - and you'll see how easy -to -use CRL parts speed output by 
eliminating tricky bending or fitting operations. Consider handling - and 
prove to yourself how clearly- marked CRL parts provide quick, positive iden- 
tification. Yes - consider all the advantages and you'll agree with success- 
ful servicemen everywhere that it pays to use quality Centralab parts. For 
the complete story on the CRL line, call your Centralab distributor. 

-LaVerne C. Garman, owner of Garman Radio 
Service, West Allis, Wisconsin, says, "Centralab 

replacement parts help us turn out better work ... quick- 
er. And our experience proves this is the best combina- 
tion for building customer goodwill." 

1-Ka s // CRL line of ceramic By -pass and Coupling 
Capacitors gives you ceramic dependability 

and permanence at a new low price! Packaged in a convenient 
envelope of five, Hi -Kaps are clean, easy to stock and handle. 
Wide range from .000050 to .010000 mfd. Rating - 600 WVDC, 
1000 VDC. flash tested. Ask your Centralab Distributor for all the facts. 

February, 1949 

"Ht- Vo- Kaps // 
Just out ! Centralab's new high volt- 
age capacitors for television and high 

voltage applications. Made of Ceramic -X, Hi- Vo -Kaps combine 
high voltage and small size to give you convenient, dependable 
performance. 10,000 WVDC, flash tested. 20,000 VDC. Capacity - 500 mmf. See your CRL Distributor, or write direct. 
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TELEVISLI- 

E G 

for the best in TELEVISION 
for CUSTOM"BUILT installations 

PROJECTION TELEVISION 
Bausch & Lomb Optical Electronic System provides 
a contrasty sparkling picture projected onto the 
Eastman Kodak Glass Projection Screen, completely 
glare -proof. Every part of the entire set is designed. 
engineered and manufactured for the express 
purpose of bringing you the finest in television .. . 

ready for CUSTOM -BUILT installations in homes, 
schools, lodges, clubs, hospitals, taverns and other 
public places. 

77; 

MODEL P -520 

12 

BAUSCH & LOMB Fí1.9 PROJECTION 

LENS 

RCA 5TP4 PROJECTION C. R. TUBE 

PRE -WIRED 21 -30 KV TRIPLER FLYBACK 

POWER SUPPLY 

ALUMINUM COATED TOP PROJECTION MIRROR 

EASTMAN KODAK GLASS PROJECTION 

SCREEN 

PRE -WIRED, PRE -TUNED I. F. PICTURE & 

SOUND STRIP (PAT. PEND.) 

DUMONT INPUTUNER 

all channels - All FM'Radio 

RCA 12" HIGH FIDELITY PM SPEAKER 

MANUAL OF INSTRUCTIONS & SCHEMATIC 

DATA prepared & edited by renowned 

JOHN F. RIDER PUBLISHER, INC. 

COMPLETE WITH RACK, HOOD & PICTURE 

FRAME 

Here's why Television Experts praise T.A.C. Television 

Our products contain every new development, 
every new creation of television research. Our 
efforts are bent towards quality and this is par- 
ticularly evident in the performance of our 
Assemblies. That's why men who know tele- 
vision are telling others about T.A.C. supremacy. 

WI 

10" 12" or 15° TUBE 

TELEVISION 

in easy to install units 

TELEVISION ASSEMBLY 
COMPANY GUARANTEE 

All components are of the finest 
quality and are fully guaran- 
teed under the Standard RMA 
Guarantee. All TAC Assemblies 
are guaranteed to operate when 
assembled according to 
directions. 

STANDARD 
MODELS 

30- tubes, including the C.R. 
Tube. Supplied with 13 -tube 
I.F. Picture and Sound Strip 
(Pat. Pend.) completely 
wired, tubed, tested and 
aligned. Has standard tuner 
pre -wired to handle 13 chan- 
nels, ready to use with above 
unit. 

Available only through 

National Parts Distributors 

Write us for list 

Write for literature 

0 540 Bushwick Ave., B'klyn 6, N. Y 

T. A. C. 

CHAMPION MODELS 

WITH 

DUMONT INPUTUNER 

Gives continuous tuning for 
all 13 channels plus all 
FM Radio. Available 
for all tube sizes. 

Smart, Modern 

Hand -Rubbed 

Walnut & Blonde 

Cabinets for 10" 

12" or 15" 

tube chassis 

Our own exclusive designs, avail. 
able for all T.A.C. models. Details 
on request. 
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7(121-RAI' 
pUSINISS!" 

SCüyd C. F. PATTERSON, J & M Radio Service Shop, 
838 North Rampart, New Orleans, La. Like thousands 
of reliable service men, Mr. Patterson insists on Ken -Rad 
tubes because he knows quality pays off. 

"I started in business in 1933 and I've 
been using Ken -Rad tubes ever since ! 

"In all that time I've never had a com- 
plaint. Ken -Rad tubes perform. They 
last. No other tube I know does a better 
job for you or your customers. 
"This is important, because you've got 
to satisfy customers if you're going to 
build repeat business. 
"Ken -Rad tubes always satisfied my 
customers. And that satisfies me." 

HUGH WATSON, Foreman, Grid 
Section, where grids are shown below 
going into 700- deg-ee (centrigrade) 
G -E furnace tc be .t.- gassed and de- 
oxidized. Every precaution is taken in 
making Ken -Rod tubes to assure top 
perormance, long /ire. 

"Ken -Rad tubes satisfy customers and build 
repeat business because they're tested tubes. 
Tops in quality, stamina, endurance. 

"I know -because I've been supervising the 
making of Ken -Rad tubes for years. 

"We make Ken -Rad tubes with the greatest of 
care. They're thoroughly tested for noise, 
microphonics, static, life, shorts, appearance, 
gas, air and hum. 

"You can sell them with confidence. 
And you can rely on them to 
increase business, too !" 

1P2-MA2-8850 

KENRADT 
PRO[UCT OF GENERAL ELECTRIC COMPANY 

Schenectady 5, New York 

February, 1949 

The 
Serviceman's 

Tube 

I:i 
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THE' 
Signal Piped INTO the Ears! No ear 

pressure because nothing touches the 
ears with the new TELEX TWINSET. That Silif headachy, top -heavy feeling is gone 

forever. Signal goes directly into the ears 

INNETAIS 
-room noise completely blocked out, 

less loss on weak signals! 

Weighs 1.6 Oz. Complete ! TELEX 
TWINSET is the lightest twin magnetic 

headset ever made! Of polished Tenite 
and bright nickel with flexible 

"Z- nickel" steel headband. You can coil 
up TWINSET and stuff it in your pocket! 

Receivers sealed against dust and corro- 
sion- rustproof, nickel -plated weighted 

diaphragms. 

Less Listening Fatigue! Both receivers 
matched and in phase. Use TWINSET 

hour after hour without discomfort. 
Unique ball and socket joint on 

the sound arm to the ears permits 
comfortable adjustment to any 

head shape! Listen with one or 
both ears. 

SPECI FICATIONS 
Precision engineering of the 

TELEX TWINSET meets every 
professional headset requirement. 

SENSITIVITY 
101 d.b. above .000204 dynes per 

sq. cm. for 10 microwatts input. 

IMPEDANCES 
No. 3723 -1000 ohms -Red 
No. 3700 -64 ohms -Blue 

(Three -plug opening) 

CONSTRUCTION 
Weight -1.6 oz. Tough, durable 
Tenite plastic for all major parts. 
Headband -Z- Nickel steel wire 
encased in flexible plastic. Single 

5 -foot cord plugs in either receiver. 
Special cord with built -in minia- 
ture volume control is also avail- 

able on order. 

Order TELEX TWINSET through your 
radio ports house, or write to: 

TELEX 
ELECTRO- ACOUSTICAL DIVISION 

Telex Park, Minneapolis, Minnesota 

ru 

NEWIFIEX 1W/NIEl 
Fits every headset need - Commercial, 

Experimental, Amateur -every head shape! 

*TRADEMARK 

TELEXINC. 
ELECTRO- ACOUSTIC DIVISION 

TELEX PARK 
Minneapolis, Minn. 

Manufacturers of Telex Monosets* Telex Pillow Speakers 
Telex Precision Hearing Aids 
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GET YOUR COPY NOW! 

330 pages 
COMPLETE 

QaD lJ4lf R!¡% i 
£ ND 

PHONO 

1Nf 
og AN N 

Wiring diagrams 

Alignment instructions 

Trouble shooting charts 

Complete parts lists 

A handy quick reference 
book. Conveniently in- 
dexed. Standard 81/2"x 11" 
size with durable corers. 

NEWEST SERVICE TIME SAVER... just off the press! 
Now ready in one convenient volume ... all the 
service information for every home radio, portable 
and phonograph model in the 1946 and 1947 
Philco lines. It's the only complete "how- to- do -it" 
book for servicing these models, including all infor- 
mation previously published in separate manuals 
now brought up -to- the -minute with many 
helpful additions. Covering radio's biggest selling 

1946 -1947 PH I LCO AUTO RADIO 

models -the sets that are owned in greater num- 
bers in American homes than any other make - 
it's sure to be the most helpful, frequently used 
reference book a serviceman can own. 

Yes, on just one or two calls it can easily pay 
for itself. Get your copy now, and add this store- 
house of information to your service "know how ". 
Immediate delivery. Use coupon below. 

r MI IN El 1111111 IN le Ill MtlM Mi11 

February, 1919 

YEARBOOK 
Complete service and 
replacement parts in- 
formation for Philco 
Universal model auto ra- 
dios and custom built car 
manufacturer's models 
for Studebaker, Chrysler 
and Packard. 

Philco Service Headquarters 
III Broad & Somerset Streets 

Philadelphia 32, Pa. 

96 pages 
0/0 

MAIL THIS 

COUPON 
Send me the 1946 -1947 Philco Service Yearbook 
Send me the 1946 -1947 Philco Auto Radio Yearbook 

I enclose check or money order for $ 

NAME 

ADDRESS 

CITY ZONE STATE 
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THE ONLY BROAD BANDED, 

HIGH GAIN, STACKED ARRAY. 

ON THE MARKET 

Many times more sensitive for TV 
reception in fringe areas and poor 
signal locations, the WARD TVS-6 
STACKED ARRAY achieves maxi- 
mum forward gain by stacking two 
high gain folded dipoles and reflectors 
with effective 1/2 wave spacing rather 
than the ordinary 1/2 or 1/4 wave which 
materially reduces sensitivity. THE 
ONLY STACKED ARRAY ON 
THE MARKET THAT IS BROAD 
BANDED, it will give excellent re- 
sults with MANY CHANNELS 
where others are too selective. The 
advanced engineering and PRE- 
ASSEMBLED design of the WARD 
TVS-6 is only one of the reasons why 
WARD is the largest exclusive man- 
ufacturer of antennas in the world. 
See any leading parts distributor or 
write for catalog. 

THE WARD PRODUCTS 
CORPORATION 

1523 E. 45TH STREET, CLEVELAND 3, OHIO. 
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* Presenting Latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

TV, which in '48 received such rapt 
attention in industry, large metropol- 
itan areas of the nation and particu- 
larly Washington, streaked to a new 
high in interest in the closing days of 
the year during the all- important tele- 
vision- allocation engineering confer- 
ences, which it was hoped would result 
in a workable plan for telecast chan- 
neling. Appearing before the engi- 
neering divisions of the FCC, scores of. 
witnesses presented a variety of ideas 
which they felt would solve the much 
debated problem. Not only did the 
usual assembly of -consultants and 
legal representatives of broadcasters 
and associations appear, but a number 
of TV station chief engineers as well 
as, engineers of those manufacturing 
receivers, antennas, and related com- 
ponents took the stand, too. Among 
the personalities who appeared in the 
crowded Department of Commerce 
auditorium, the scene of this and most 
of the other conferences and bearings, 
were Major E. H. Armstrong, former 
FCC Chief Engineers George Adair 
and T. E. M. Craven, and IRE Presi- 
dent -Elect Stuart Bailey. 

Two camps of approach to the allo- 
cation jigsaw puzzle appeared, one of 
which involved pure engineering con- 
siderations and the other philosophical 
thinking, where the number of people 
who would or would not receive pro- 
grams was deemed a more essential 
factor than the actual interfering as- 
pects of the case. To set a pattern of 
impartial procedure, the FCC present- 
ed some very pertinent technical in- 
formation in the form of five reports. 
One report contained a tabulation of 
the results of thirty -six series of 
measurements of tropospheric fields 
on frequencies between 40 and 400 
megacycles, over distances between 33 
and 337 miles, and over periods from 
one month to one year. This data was 
analyzed to develop empirical laws 
governing the range of variation of 
the fields and the absolute field inten- 
sities, as affected by transmitting an- 
tenna height, distance, and frequency. 
To predict the intensities of tropo- 
spheric fields which will be exceeded 
for various percentages of time at var- 
ious distances from the transmitter, 
four families of propagation- curves at 
frequencies of 63, 82, 98, and 195 mega- 
cycles were offered. Nominal trans- 
mitting and receiving heights of 500 
and 30 feet were used as a basis of the 

plots. The report also included a study 
of simultaneous fading of two signals 
over similar paths, from which it was 
concluded that fading was random. 
That is, from an interference stand- 
point, it was found that the variation 
of the desired signal from tropospheric 
effects could not be relied upon to com- 
pensate even in part for an increase in 
the undesired signal from tropospheric 
effects. In addition, the variations of 
both the desired and the undesired 
signals were found to contribute to 
the degradation of service. 

IN THE SECOND REPORT the si- 
multaneous fading effects were probed 
in a detailed way. This report disclosed 
that for co- channel interference, 
where the undesired field intensities 
vary much more than the desired, the 
use of groundwave (or median) fields 
against percentage time tropospheric 
fields will provide a closely approxi- 
mate answer. In the third report ap- 
peared the results of measurements 
made at. Princeton, N. J., Southamp- 
ton, Pa., and Laurel, Md., on 47.1, 
106.5, and 700 megacycles. The fourth 
report was an extremely interesting 
one, covering terrain effects. The FCC 
noted that when the study for this re- 
port was begun, it was supposed that 
terrain effects might be divided into 
two general classes; gross and detailed 
effects. That is, it was supposed that 
measurements along a radial might 
show that various sectors of the radial 
would evidence individually an over- 
all shadowing, while within a sector, 
the terrain effect might appear as a 
random variation of field intensity, 
perhaps independently of the extent 
of the general shadowing. Tests 
proved this supposition and showed 
that the random variation depended 
on whether the relatively near terrain 
was smooth or rough. In the fifth re- 
port covering a suggested basis for TV 
and FM allocation rules, the FCC en- 
gineers presented a plot which illus- 
trated the individual interferences to 
a 50 -kw. TV station from two similar 
stations on adjacent and co- channel 
frequencies, the former 75 miles away 
and the latter 150 miles away. The 
plots showed that the service dete- 
riorated much more rapidly by adja- 
cent channel interference than by 
co- channel interference. The FCC ex- 
perts explained that there might be 
other factors which would affect the 
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Haw. 
Amazing new equipment 
helps you learn 

OUR 

GREATEST 
OFFER 

IN 17 

YEARS 
nnu 

ii 

,Innnfr - -I 

AND THIS EQUIPMENT 
()TUBE RADIO RECEIVER OSCILLOSCOPE 

SIGNAI. GENERATOR MULTI -METER 

Here's good news ... big news ... our 
BIGGEST NEWS in 17 years. The equip- 
ment at right gives a partial idea of 
D.T.I.'s remarkable, new combination 
of shop- method training aids . . . to 
prepare you AT HOME for your start 
in Television- Radio -Electronics. 

GET FREE BOOKLET 

Mail coupon today for D.T.I.'s big, new 48 -page 
OPPORTUNITY GUIDE BOOK. See how this amazing 
newer method helps you get started toward a GOOD 
JOB or your OWN BUSINESS in one of America's most 
promising fields ... Television ... F.M., Train, 2 -Way 
Taxi, Aviation, and Broadcast Radio . . . Industrial 
Electronics . . . and other fascinating branches. 

In addition to well -illustrated lessons, you 
work over 300 instructive projects from 16 ship- 
ments of Radio -Electronic parts - including (1) 
a commercial -type CATHODE RAY OSCILLOSCOPE 
that helps you get practical Television circuit 
training, (2) a double range RF SIGNAL GEN- 
ERATOR, (3) a jewel- bearing MULTI -METER, and 
(4) a quality 6 -tube SUPERHET RADIO. You keep 
all of this equipment. 

WORK 
OVER 

ON1E 
3p0 H 

EATS 

MODERN CHICAGO 
LABORATORIES 
If you prefer, make 

ALL your preparation in 
our new, Chicago train- 
ing laboratory . . . one 
of the finest of its kind. 
Ample instructors . . . 

modern equipment. 
Write for details! 

EFFECTIVE EMPLOY- 
MENT SERVICE 
When you complete your 

training, our effective Em- 
ployment Service is avail- 
able to you without extra 
cost to help you get started. 

D.T.I. alone includes the 
use of modern, visual 
training aids - MOVIES 
-to help you learn fast- 
er at home. You see elec- 
trons on the march and 
other fascinating "hid- 
den action" . . . a re- 
markable home -training 
advantage that speeds 
your progress. 

Training, 
Inc. t RN-F2 

peForest' Ad Ave., 
pep 

OppORT le sion.Ra 

OK 

8533 
N 

14, Illinois 
UNIT dio- 

1 

Chicago 

gend me FRwE j may make 

e 

start 
m Te 

my 

1 showing 
ho 

1 Electronics. 

Same 
- I Street 

1 
.._...._..1 City 

Tone-- 
State 

A9e 

NOW 

1 

1 

/ 
1 

1 

1 

1 

1 

1 

1 

1 

1 J 

DeForest's Training, Inc. 
CHICAGO, ILLINOIS 

Affiliated with the DeVry Corporation, 
Builders of Electronic and Movie Equipment 

February, 19.19 17 
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Build Business 3 ways 

FROM NEW AND OLD CUSTOMERS 

with Exclusive 

NEW 
SERIES 12 

T084UE 

-12 
DRIVE 

CRYSTAL PICKUP 
CARTRIDGE 

'ONE IA CARTRIDG 

RICHER TONE. 
FUEL flASS . LESS RECORD 

W. EAR 
LONGER RECORtl 

R LESS SURFACE 
NOSE 

LONGER LIFE NEEDLE 
EASY TO INSTAL, 

' cE YDUR 
% %EARM 

CARTRIDGE LIGHTEST 

MOST EFFICIENT 

CRYSTAL CARTRIDGE 

EVER PRODUCED 

NEW IDEA WINS CUSTOMERS 
CREATES MORE BUSINESS 

11. With only 3 basic types you can make normat 
replacements of over 150 standard models 

2. You offer all record fans a new aid in obtain- 
ing finer reproduction and preserving records. 

3. You help record lovers get more plays out of 
old worn records. 

Everyone likes the way the new TORQUE 
DRIVE improves performance . , hushes sur- 
face noise and needle talk ... reduces record 
wear, increases record life, gives more needle 
plays. Comes in low, medium and high voltage, 
with replaceable Osmium -tip or Sapphire -tip 
long -life whisker needle. Available individu- 
ally or in kits. 
Series 12 with Osmium -tip needle ....List price $7.50 
Series 12 with Sapphire -tip needle....List price $8.50 

At your E-V Distributor or write for Bulletins 141 and 142. 

ELECTRO- VOICE, INC., BUCHANAN, MICH. 
Export: 13 East 40th St., New York 16, U.S.A. 

Cables: Arlab 

IT PAYS TO REPLACE WITH 

18 

HANDY KIT MAKES SALES 

AND SERVICE EASY 
Enables you to make most replace- 
ments immediately. Saves time! Cuts 
overhead! Increases profit! Avail. 
able in Kit "A" (Osmium) or Kit "B" 
(Sapphire). Each kit contains 6 car. 
tridges, 4 extra needles, mounting 
plates, literature, replacement chart. 

New Model L -14 

for MICROGROOVE 
New Microgroove Crystal Cartridge 
also available now -at same price. 
E -V Model L -14 has smooth, peak - 
free response to 12,000 c.p.s. No 
filter necessary. 

New Model 20 
MAGNETIC CARTRIDGE 
Now available for REGULAR or 
MICROGROOVE- records. Uses 
Model 503 Matching Transfilter. 

E-V Pat. Pend. licensed under Brush Patents. 

SIcreracr. 

rate of deterioration, such as relative 
powers, antenna heights, and spacing 
between stations. Because of these 
wide variations in the rate of interfer- 
ence or service deterioration, a single 
limitation to protect the primary serv- 
ice would not be adequate, the report 
added. Therefore, the FCC analysts 
believed that it would not be realistic 
to set up rules for protection of a 
given primary service area or contour 
and to disregard the service beyond; 
an 80 per -cent service may be extreme- 
ly useful even though the 90 per -cent 
service may be defined as the outer 
boundary of the primary service area. 
AS A SOLUTION to the problem the 
FCC suggested another limitation to 
the contour further out. This limita- 
tion would restrict these proposed op- 
erations which would cause too rapid a 
deterioration immediately beyond the 
primary service contour. For example, 
it might be specified that the 50 per- 
cent interference contour from the 
proposed operation shall not invade 
the 1- millivolt -per -meter contour of an 
existing station in addition to the other 
limitation that the 10 per -cent inter- 
ference contour from the proposed 
operation shall not extend within a 
2- millivolt -per -meter service contour. 
These limitations could be applied to 
both co- channel and adjacent channel 
applicants or different limitations 
might be applied to various types of 
interference. 

Commenting on the interference re- 
port, the FCC said that the Canadian 
border stations will have to be con - 
sidered carefully, too, in any alloca- 
tions plan. As an example, they cited 
the present setup in Cleveland with 
channels 2, 4, 5 and 11, which would 
be altered to include channel 8 and 
eliminate channel 2. In another north- 
ern- border proposed change, Buffalo - 
Niagara, now with channels 4, 7 and 
9, would lose 9. 

From industry appeared several in- 
genious engineering plans. In one, 
Ray D. Kell of RCA Labs, presented 
a synchronous carrier system, which 
by synchronization of carrier currents 
would permit operation of co- channel 
stations 150 miles apart, in accordance 
with present practice. Another sug- 
gestion involved the use of higher 
power in certain areas and directional 
antennas. William B. Lodge, of CBS, 
presented an engineering- economic 
type plan in which he stressed the im- 
portance of considering the possible 
uses of the ultra- highs. In offering his 
proposal, Lodge posed several perti- 
nent questions: 

"What relative importance should 
be attached to the need for more TV 
stations and larger service areas? 

Are the v.h.f. channels to be al- 
located permanently to TV? . . . Are 
the ultra -highs to be considered in 
v.h.f. planning ? ... If the ultra -highs 
are to be considered, should both the 
present and ultra -high assignments be 
planned for the same city ?" 

In reply to the first query, Lodge 
(Continued on page 130) 
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A 500 -50,000 VOLT D.C. REGULATED SUPPLY Roy E. Anderson 7 
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RADIO- ELECTRONIC ENGINEERING is published each 
month as a special edition in a limited number of copies of 
RADIO & TELEVISION NEWS, by the Ziff -Davis Publishing 
Company, 185 N. Wabash Avenue, Chicago 1, Illinois. 

VOLUME 12, NUMBER 2, Copyright, 1949, Ziff -Davis Publishing Company i 
COVER PHOTO - Courtesy of Sylvania Electric Products, Inc. 

One step in the manufacture of television picture tubes at Sylvania 
Electric Products, Inc., Emporium, Pa. After the television pic- 
ture tube screens have been thoroughly dried and inspected 
they are marked for positioning of the internal graphite coating. 
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INDUSTRIAL 
TELEVISION 

By 
R. W. SANDERS 
Farnsworth Research Corp. 

Fig. 1. Typical iconscope 
or storage -type pickup tube. 

Details of a mired telerision system of 200 
lines which luis many applications in industry. 

INDUSTRIAL TELEVISION is be- 
ginning to play an important role 
in the commercial television indus- 

try. Although final development of 
industrial television systems did not 
start until after V -J Day, much of 
the preliminary development work was 
started in 1940 and carried on during 
the war. 

Simplified television systems were 
first developed for the Armed Forces 
as "eyes" for robot bombs. These bombs 
were divided into two categories, low - 
angle and high -angle bombs. The low - 
angle or glide bomb had a wing and 
tail assembly and was equipped with 
radio control equipment such that it 
could be guided from the bomber which 
had released it. The television equip- 
ment was located in the front of the 
glide bomb and a picture transmitted 
back to the control position in the 
bomber. 

The high -angle bomb was a normal 
bomb with controllable fins on the rear 
for guiding. Complete television equip- 
ment was located in the nose of the 
bomb and the television picture was 
transmitted back to the plane where the 
control man could see on the receiver 
the target for which the bomb was 
headed. The tail of the bomb contained 
)emote control equipment enabling the 
bomb to be guided from the bomber. 

There were three main requisites for 
this type television equipment: 

1. The equipment must be compact 
2. Must be simple and foolproof to 

operate 
3. Equipment must be stable 
In 1940 there were three popular 

types of television pickup tubes. One 
type was known as the iconoscope or 

FEBRUARY, 1949 

"Ike," the other as the image dissector. 
A third type, the orthicon, was also 
a storage type tube with characteristics 
quite similar to the iconoscope. 

Without going deeply into these tubes, 
we will touch briefly on their relative 
advantages and disadvantages. 

Fig. 1 shows a picture of a typical 
iconoscope, known as a storage -type 
pickup tube. It consists of an electron 
gun with an electrostatic focus ring, a 
photoelectric mosaic, and a collector 
ring. The photosensitive mosaic con- 
sists of an area of tiny photocells de- 
posited on a mica plate, backed up by 
a metal film that makes up the output 
signal electrode. Each photosensitive 
island is less than one mil in diameter 
and constitutes a small condenser by 
virtue of its capacitance through the 
mica to the output signal plate behind 
the mica. Connection to the photoelec- 
tric island is made by means of the 

Fig. 2. Functional block diagram of the 
complete industrial television system. 

ri .2 X1.3 ELECTRON MULTIPLIER 

1 r -1.4 PHOTO CATHODE 
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FARNSWORTH 
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CIRCUITS 
AND VIDEO 

AMPLIFIERS 
(8 TUBES) 
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3 

CAMERA 
POWER 
SUPPLY 
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MONITOR 
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71.=) 
4.1 10 
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6 
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POWER 
SUPPLY 

(1 RECTIFIER) 
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electron beam which scans, or com- 
mutates, the islands, under the influ- 
ence of the deflecting fields. 

Each island is well insulated from all 
the others. Sometimes a slight amount 
of leakage exists between these islands, 
due to the particles of free caesium de- 
posited on the mica during the photo- 
sensitizing process in manufacturing 
the tube. But generally this leakage is 
quite low in value and does not disrupt 
the operation of the tube. Briefly opera- 
tion is as follows: 

1. A light image is projected on the 
mosaic. 

2. Photoelectrons leave the photosen- 
sitive islands and flow to the collector 
so that each island charges up to a 
potential depending upon the light in- 
tensity of that portion of the image 
which illuminates it. 

3. The negative, commutating, scan- 
ning beam discharges the positive, pho- 
toelectric charge accumulated. 

4. The discharge current which is 
capacitively coupled to the signal -out- 
put plate generates an electrical signal 
for each island contacted, as the elec- 
tron beam commutates these islands in 
succession during the scanning process. 

This type pickup tube, although not 
without disadvantages, has several ad- 
vantages. 

1. Good signal to noise ratio at rea- 
sonable light values 

2. Signal to noise ratio does not vary 
substantially between low definition pic- 
tures and pictures of approximately 500 
lines definition. (Except that noise in- 
creases with square root of bandwidth 
required) 

Disadvantages of the tube are: 
1. The output of the tube is very low, 
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Fig. 3. Typical image dissector tube. 

usually in the order of 2 millivolts peak 
to peak. 

2. Shading compensation is neces- 
sary. 

3. Since an electron gun is used, the 
tube has a limited life. 

The other type tube is the image dis- 
sector, and is known as an instantane- 
ous type. The action of this tube is alto- 
gether different than that of the icono- 
scope. A picture of a typical image dis- 
sector is shown in Fig. 3. 

This tube comprises a photosensitive 
cathode of the caesium -oxide -silver type, 
arranged in an evacuated envelope op- 
posite an optical window. An 11 -stage 
electron multiplier, placed directly in- 
side of the optical window, contains an 
aperture, usually square and varying 
in dimensions from 5 mils to 80 mils. 

The size of the 
aperture will vary 
with the amount 
of detail desired, 
that is, the higher 
the definitions de- 
sired the smaller 
will be the aper- 
ture. Size and 
shape of the aper- 
ture may vary 
from tube to tube, 
depending upon 
the magnification 
of the electron 
image between 
cathode and aper- 
ture, and the reso- 
lution desired. 
This electron im- 
age extends out- 

ward from the cathode like bristles in a 
brush, usually diverging from the cath- 
ode. It is possible to obtain a blow -up in 
image -size up to 2% times, according to 
the type of magnetic focussing -field uti- 
lized. The extended electron image is 
focussed in the plane of the aperture by 
a longitudinal field parallel to the axis 
of the dissector. This image is deflected 
across the aperture, either horizontally 
or vertically, or both, by rectilinear, saw - 
toothed magnetic fields, arranged at 
right angles to one another. The tube 
is relatively non -microphonic. 

As the extended image is scanned 
across the aperture, the portion of the 
extended space current entering the 
multiplier is proportional, at every in- 
stant, to the part of the extended -image 
current density at which the aperture 

Fig. 4. Schematic diagram of the image dissector pickup unit. 
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is looking. Aperture current is pro- 
portional to the area of the aperture, 
illumination on the cathode, and photo- 
sensitivity of the cathode. The photo- 
sensitivity is approximately 20 micro- 
amperes per lumen, and there are 
approximately 10 -lo amperes entering a 
40 -mil aperture at any instant of time, 
when the cathode illumination is 40 foot 
candles. This varying current, after 
passing through the aperture, strikes 
the plate of the first multiplier stage. 
The multiplier stages are coated with a 
secondary emissive surface and each 
multiplier stage has a gain of 3 or 4 
when the voltage per stage is 200 volts. 
Total gain of the 11 -stage multiplier is 
approximately one million. 

The signal to noise ratio of the dis- 
sector varies as the square root of the 
aperture area. However, the resolution 
obtainable with the dissector varies in- 
versely as the aperture length. From 
the above, it can be seen that the dis- 
sector with a given amount of light will 
give a good noise -free picture where the 
resolution requirements are not too se- 
vere. If definition in the order of 500 
lines is desired, the picture may be 
noisy unless an extremely large amount 
of light is used on the cathode. The ad- 
vantages of the image dissector are: 

1. No shading is necessary. 
2. No electron gun is needed. There- 

fore the tube has unlimited life, if 
carefully treated. 

3. There is high signal output which 
eliminates need for many video am- 
plifier stages which are inherently mi- 
crophonic. 

The disadvantage of this type is that 
signal to noise ratio is much poorer 
than that of the iconoscope, except 
in cases where large values of light are 
available or the maximum resolution 
is in the order of 200 lines or less. Ac- 
tually this is the only disadvantage of 
the dissector, but it eliminates the dis- 
sector as a direct pickup tube for com- 
mercial television. With present -day 
light sources the deflection problem is 
slightly more severe with the dissector. 
It is necessary to correct for Keystone 
distortion in the iconoscope, but it is 
necessary to have a well designed coil 
system for the dissector to eliminate S 

distortion. It is, however, a highly de- 
sirable tube to use in conjuction with a 
motion picture projector where the light 
level can be made very high conveniently. 

Since military applications did not re- 
quire high -resolution pictures (pictures 
beyond the order of 200 or 250 lines re- 
solution) the dissector made an ideal 
pickup tube for use in simple television 
systems which could be used under con- 
ditions of light values of 2% f.c. or 
more on the pickup tube cathode. 

In 1940, the NDRC approached 
Farnsworth Television & Radio Cor- 
poration and asked them to develop a 
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simple television system which could be 
used primarily in conjunction with the 
guided missile projects. The outcome 
of this development was a simple televi- 
sion system capable of showing over 
200 lines resolution with light values 
comparable to the light available on a 
cloudy day. The equipment was capable 
of transmitting the picture satisfactori- 
ly over five miles. 

This complete transmitter consisted 
of only 13 tubes including the image 
dissector and was powered completely 
for over thirty minutes from a small 
12 -volt storage battery. 

In September, 1945, Farnsworth was 
requested by the Diamond Power Spe- 
cialty Corporation to undertake devel- 
opment of a simple television system 
for use in power stations. The most 
urgent need for this type equipment 
was to enable the man in the control 
room of the power house to be able to 
see the water gauges on the boiler which 
was usually located 300 or 400 feet from 
the control room. At that time the only 
means available for transmitting this 
picture to the control room was a com- 
plicated system of mirrors which ob- 
viously was very unsatisfactory. Re- 
quirements of this type equipment were 
very rigid. 

The primary design characteristic of 
the equipment places emphasis on sim- 
plicity, freedom from service trouble, 
and continuous unattended performance 
over long periods of time. The utiliscope, 
as the equipment will be referred to, 
was designed as an operating system 
containing the smallest number of vac- 
uum tubes considered adequate for the 
purpose. It is a well known fact that 
failure in vacuum tubes is a prime 
source of service calls. It follows, there- 
fore, that the fewer the vacuum tubes 
used, the less time for servicing. 

Actually the system for this service 
must operate continuously 24 hours a 
day for three months. The equipment 
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Fig. 5. Block diagram of the deflection unit. 

must run unattended during this time 
except that the monitor brilliance and 
contrast controls may be adjusted if it 
is desirable. At the end of this three - 
month period, which is over 2000 hours, 
all tubes but the picture viewing tube 
and the image dissector will be changed. 
The picture tube will be replaced after 
one year's operation but the dissector 
tube should never need be replaced 
unless broken. To date only a few dis- 
sectors have shown any falling off of 
operating characteristics due to aging, 
unless subjected to severe sudden tem- 
perature changes. The simplicity of 
structure of the dissector allows it to be 
subjected to considerable mechanical 
beating. Since the equipment was de- 
signed primarily for operation near the 
boiler of a power station, the ambient 
temperature conditions under which 
the equipment must operate sometimes 
measure 140 °F. Although light was no 

Fig. 7. Sending end of the utiliscope. 
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problem in this case, 200 lines resolu- 
tion was considered adequate. The band- 
width required to transmit this picture, 
only 1.5 megacycles, can very readily 
be transmitted by wire without appreci- 
able attenuation up to distances of over 
1000 feet. 

Fig. 8. Rear view of camera pickup unit. 
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Fig. 7 is the sending end of the utili- 
scope; the large case houses the dissec- 
tor and its coil assembly in the lower 
portion, while the deflection unit cir- 
cuits are contained in the upper portion. 
The small case includes the power 
supply, which delivers heater voltage 
and approximately 350 volts for the 
camera unit. 

The equipment used at the receiving 
end of the system includes a large unit 
housing the monitor, which includes a 
standard 10 -inch cathode ray tube. 
Aspect ratio of this equipment is 1 to 2 

in keeping with the approximate aspect 
ratio of the water level gauge. A small 

unit houses the power supply which 
furnishes heater power and approx- 
imately 300 volts to the monitor. 

Fig. 2 is a functional block diagram 
of the complete system. Item 1 is known 
as the camera or pickup unit and con- 
sists of the dissector, coil system, and 
voltage divider for furnishing proper 
voltages to the multiplier stages. Item 
2 is the most complex unit and contains 
all deflection circuits and video circuits, 
as well as blanking and sync output 
circuits. Item 3 is the camera power 
supply and item 4 is the interconnecting 
cable between the camera position and 
the monitor position. This cable may be 

made over 1000 feet in length. 4 (right) 
is the monitor chassis which contains 
deflection circuits, video circuits and 
sync circuits associated with the picture 
tube. Item 6 is the monitor power sup- 
ply. The complete equipment contains 
fifteen receiving type tubes, two receiv- 
ing type rectifiers, one cathode ray tube 
and one image dissector. 

Fig. 11 shows a side view of the cam- 
era unit with the side of the case re- 
moved and Fig. S shows the camera or 
pickup unit removed from the case. 
This unit has the dissector deflection 
and focusing coils inside the bakelite 
housing. In addition, the multiplier volt- 
age divider circuit can be seen on the 
side of the bakelite housing. There are 
two controls, width and video over- 
load. These can be discussed by look- 
ing at Fig. 4 which is the pickup unit 
schematic. 

The deflection sensitivity of the dis- 
sector is dependent upon the voltage be- 
tween the photosensitive cathode and 
the anode, or multiplier. Therefore, the 
size control is simply a rheostat which 
varies this potential. Actually the gain 
of the dissector multiplier will vary 
from dissector to dissector between the 
limits of approximately 300,000 and 
somewhat over one million. 

Dissector multipliers are generally 
operated at less than 200 volts per 
stage. But in order to realize as much 

(Continued on page 30) 

Fig. 10. Complete schematic diagram of the monitor unit. 
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A 500 -50,000 VOLT D.C. °° 
REGULATED SUPPLY .'s 

lt.- 110V E. ANDERSON 
General Electric Company 

Design and operation of a variable tl. e. supply having 
excellent voltage regulation with low ripple content. 
AHIGH voltage power supply hav- 

ing unusually rigid specifications 
was developed recently at the 

General Electric Company. Originally 
intended for use with a parallel plate 
ionization chamber, it may find applica- 
tion in electron diffraction instruments, 
electron microscopes, various nuclear 
physics investigations and other appli- 
cations requiring a low current power 
supply of wide voltage range, low rip- 
ple, exceptional regulation and sta- 
bility. 

The supply is entirely contained in a 
single cabinet of standard cross section 
seven feet tall. All controls are on the 
front panel, making operation of the 
unit very simple. A range switch chooses 
either of the two output voltage ranges, 
500 to 5,000 volts or 5,000 to 50,000 
volts and a control selects any voltage 
within a range. Fifteen turns of the 
control are required to cover a range. 
A turn counter and graduations on the 
control permit accurate setting and log- 
ging of the output voltage which is 
turned on and off by means of readily 
accessible momentary contact push but- 
tons. A gravity operated grounding de- 
vice shorts the output terminal to 
ground when the high voltage is turned 
off. 

The input power requirements are 
115 volts, 60 c.p.s., a. c. of commercial 
stability at ten amperes; output is 500 
to 50,000 volts at a maximum of one 
milliampere. The ripple appearing at the 
output is between .006% and .04 %, de- 
pending upon the voltage and load con- 
ditions. No load to full load voltage 
change is less than .02 %. With constant 
load, the voltage drift is less than 100 
parts per million per minute on the high 
range and less than 20 parts per million 
per minute on the low range. 

Consideration of the problems pre- 
sented by the wide voltage range and 
low ripple requirements led to the con- 
clusion that a radio frequency type of 
supply would be best adapted to the pur- 
pose. The high frequency used makes 
filtering of the output relatively easy 
and results in smaller and lighter equip- 
ment than would be the case if power 
frequencies were used. Electronic con- 

FEBRUARY, 1949 

trol of the output voltage is feasible 
with the r. f. type of supply and the low 
short circuit current reduces hazard to 
operators. 

The r. f. generator is a type 6L6 tube 
connected as a Hartley oscillator. By 
means of a capacitance decade unit, its 
frequency is variable in steps over a 
narrow range. Factors determining the 
oscillator frequency will be discussed 
later. The oscillator drives a pair of 
type 813 r. f. amplifier tubes in parallel 
which are biased to operate class C. 

The tank coil of the amplifier is the 
primary of an air core transformer. The 
secondary of the transformer consists 
of five universally wound pies of Litz 
wire with 500 turns per pie. This type 
of winding reduces the capacitance of 
the coil. 

The secondary coil is connected to a 
ladder type voltage tripler circuit. A 
simplified diagram is shown in Fig. 3. 
Study of the diagram will reveal the 
means by which a d. c. voltage equal to 
three times the peak r. f. voltage of the 
coil appears across the load resistor. 
High voltage range output is taken 
across the tripler, while the low range 
output is taken from the plate of the 
first tube in the ladder circuit. 

It will also be noted in Fig. 3 that 
the cathodes of the rectifier tubes must 
be operated far from ground potential. 
Thus filament transformers insulated 
for 50 kv. and having a very low 
capacitance and power factor were 
required. The lowest possible capaci- 
tance is necessary in order to permit a 
high operating frequency, since the 
capacitance of two of the trasformers 
is shunted across the coil. Low power 
factor is required in the interest of 
efficiency. 

Filament transformers previously 
developed at the General Electric 
Company for use in a 50 kv. r.f. power 
supply for an electron diffraction 
instrument are used. These trans- 
formers are molded of polyethylene 
(Fig. 2). The secondary consists of a 
single turn of heavy wire embedded in 
the plastic block with its ends brought 
out through a coaxial connector. Just 
under the surface of the block, opposite 

Fig. 1. Front view of the 500 -50.000 
volt regulated d.c. supply. A maxi- 
mum output current of 1 ma. is avail- 
able at any voltage within its range. 
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Fig. 2. Rear view of reg- 
ulator with the door open. 

the connector, is a faraday shield, 
operated at ground potential; thus all 
flux lines exist within the polyethylene. 
Primaries of the transformers are 
wound on bakelite forms and butted 
against the shield side of the second- 
aries. The three primary coils are wired 
in parallel and constitute the inductance 
of a one megacycle oscillator employing 
a type 6L6 tube. This tube is capable 
of supplying the filament power because 
the rectifiers are type 8016 tubes re- 
quiring only 1.25 volts at .20 amperes 
to heat the filaments. 

The frequency of the power supplied 
to the high voltage coil and rectifier 
circuit is determined by the self 
resonant frequency of the transformer 

Fig. 3. Simplified diagram 
of the voltage tripler circuit. 
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secondary circuit. This is kept as high 
as possible in order to make adequate 
filtering possible with small values of 
capacitance. The secondary resonant 
frequency is set by the inductance of 
the secondary coil and the capacitance 
which shunts it. The latter is the sum 
of several capacitances -that of the 
coil itself, two of the three plastic 
filament transformers, the capacitance 
voltage divider used in the first regu- 
lating loop, tube capacitances and 
stray wiring capacitance. The sum was 
estimated as 65 wafd. Inductance of the 
coil was measured as 187 mh. From this 
the resonant frequency was calculated 
to be 45.5 kc. This was verified closely 
by a measurement made by applying a 
variable frequency signal from a con- 
stant voltage source to the untuned 
primary coil, and measuring the fre- 
quency at which maximum voltage ap- 
peared across the rectifier output. 

Tuning of the primary was accom- 
plished by applying an a. c. voltage at 
the secondary resonant frequency from 
a constant current source across the 
primary tuned circuit and observing 
the d.c. voltage at the output of the 
rectifier. The output voltage under this 
condition has two amplitude peaks, 
one on each side of the secondary 
resonant frequency, since the trans- 
former is greatly overcoupled. The 
primary was varied until the two peaks 
were separated equally in frequency 
from secondary resonant frequency. 
This occurs when the primary and 
secondary are tuned to the same fre- 
quency. Oscillator frequency is adjusted 
to the same as that of the low frequency 
peak, about 40 kc., as operation at this 
peak was found to be more efficient 
than at the other. Theory pertaining 
to these adjustments will not be treated 
here but may be found in the literature.' 

The (Regulating Loops 
The high degree of regulation of the 

power supply is achieved by using two 
regulating loops. The first, an r.f. 
amplitude regulator, samples the radio 
frequency voltage appearing across the 
secondary of the r.f. transformer, 
rectifies it, compares it with a reference 
voltage, and by means of a d.c. 
amplifier controls the screen grid volt- 
age of the type 813 r.f amplifier tubes. 
The second loop, the series tube regu- 
lator, samples the d.c. output voltage, 
compares it with a carefully stabilized 
reference voltage, and regulates the 
output by means of a d.c. amplifier and 
a series regulating tube. 

The R.F. Amplitude Regulator 
The first regulating loop employs a 

capacitance voltage divider consisting 
of two 50 Ap.fd. vacuum capacitors and 
a mica capacitor in series as shown in 
Fig. 4. A different mica capacitor is used 

on each range to give the correct volt- 
age division. The r.f. appearing across 
the mica capacitor is rectified by a type 
6H6 tube, V., and the rectified voltage 
is compared with a reference voltage 
derived from a 1.0 megohm potentiom- 
eter shunting a type VR75 voltage 
regulator tube, V,_. The difference be- 
tween the two voltages is impressed 
upon the grid of the first tube in a two 
stage d.c. amplifier employing two type 
6SH7 tubes, V and V. The second 
stage of this amplifier controls a type 
6V6 tube, VR, connected as a cathode 
follower which in turn controls the 
screen grid voltage of the type 813 
tubes and thus the amplitude of the r.f. 
voltage appearing across the secondary 
coil. 

The type VR150 tube, Vio, connected 
in the cathode of the second 6SH7, Vs, 
(Fig. 4) serves to fix the bias for that 
tube. The type VR150, V,, in the plate 
circuit of VF is to limit the maximum 
positive excursion of the screens of the 
r.f. amplifier tubes so that under no 
circumstances will the screen voltage 
exceed 250 volts. Should this occur the 
output voltage would be excessively 
high and damage would result to com- 
ponents in the high voltage section or 
to the load. 

The µß of the first regulating loop, 
that is, the product of the amplification 
around the loop multiplied by the volt- 
age division ratio, is calculated to be 
15,000 on the high range, and 3800 on 
the low range. This is the factor by 
which the fluctuations in the r.f. voltage 
across the secondary of the high voltage 
transformer should be reduced. Ac- 
tually, the circuit does not meet the 
calculated performance. The reason for 
this has not been completely explained 
but it is believed to be due to the 
difference in response of the high volt- 
age rectifier circuit and the type 6116 

tube, V13 (Fig. 4), to non -sinusoidal 
waveforms which result from loading 
the high voltage transformer secondary. 

Regulation of the basic power supply 
was found to be very poor. This is due 
to the tendency of the r.f. amplifier 
tubes to maintain a constant voltage 
across the primary coil and is more or 
less inherent in such power supplies. 
An increase in load current will result 
in an increase in an equivalent series 
resistance of the secondary tuned cir- 
cuit. This effectively reduces the series 
impedance of the primary, increasing 
its shunt impedance and resulting in a 
reduction in the power supplied. This 
reduces the output voltage. 

The first regulating loop improves the 
regulation so that no load to full load 
voltage change is about three per -cent 
with only that loop operating. 

The Series Tube Regulator 
The second regulating loop samples 
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the voltage appearing at the junction of 
two series resistors across the d.c. out- 
put of the power supply (Fig. 4). On 
the high voltage range the two series 
resistors are 500 megohms and three 
megohms, on the low range 50 megohms 
and three megohms. The three megohm 
resistors are not connected to ground 
but to the variable contact of á 15 turn 
potentiometer of 50,000 ohms across 
which the reference voltage is applied. 
Voltage between the variable contact of 
the potentiometer and ground is positive 
and the voltage between the power sup- 
ply output and ground is negative. The 
junction of the three megohm resistor 
and the 500 megohm resistor, and thus 
the grid of the type 1634 tube, V,6, is 
very nearly at ground potential. It is 
kept there by the action of the d.c. am- 
plifier which employs pins 6, 3 and 2 of 
VT6, pins 6, 4 and 5 of V20, a type 6SL7 
tube, and the type 2C53 series regulat- 
ing tube, V,,. 

The type 2C53 tube is a triode having 
the unusually high amplification factor 
of 500 and is designed to operate with 
plate potentials as high as 8000 volts. 
It is connected with its plate on the low 
voltage side of the rectifier -tripler cir- 
cuit and its cathode to ground. It is, 
therefore, in series with the output. 

When some action occurs to change the 
output voltage, the d.c. amplifier acts to 
cause virtually the entire change to ap- 
pear across the series tube, keeping the 
potential of the output terminal con- 
stant with respect to ground. 

A convenient place to connect the out- 
put current meter was found to be the 
cathode of the series regulating tube. 
The meter, at ground potential, elimi- 
nates the mounting problem that would 
arise if the meter were to be connected 
in series with the output terminal. The 
disadvantage of connecting it in the 
chosen position is that it reads the volt- 
age divider current as well as the load 
current. If load current must be known 
accurately, the divider current may be 
readily calculated and subtracted from 
the meter reading. 

The µß of the second regulating loop, 
and hence the factor by which the out- 
put voltage fluctuations should be re- 
duced by the second regulating loop, is 
2700 on the high range and 27,000 on 
the low range. 

The output voltage change from full 
load to no load at 50 kv. is actually 
.013 %. The calculated change in output 
voltage is the change without the sec- 
ond loop divided by µß, or .0011 %. 

The discrepancy is probably due to 

the change in d.c. plate current of the 
first amplifier tube caused by the change 
in the ripple voltage applied to the grid. 
Application of an a.c. voltage to a tube 
having non -linear characteristics will 
result in a slight change in d.c. plate 
current. This is of the right order of 
magnitude to explain the ten to one 
reduction in the expected performance., 
The change in output voltage is actually 
6.5 V. 

The gain of the circuit from the plate 
of the first amplifier tube to the output 
is 10,600. Consequently the plate cur- 
rent change in the first tube required 
to cause the voltage change is only 
2.6 x 10-e amperes. 

The values of resistance chosen in the 
output voltage divider fix the maximum 
divider current at 0.1 ma. on each range 

is proportional to the output voltage. 
The output voltmeter is a 0 -100 micro- 
ampere meter with a scale which reads 
0 -5 kv. connected so that the bleeder 
current flows through it. The proper 
multiplication factor, unity on the low 
range and ten on the high range, makes 
the output voltmeter convenient to read. 

Stability 
The stability of the output voltage 

can be no greater than that of the ref- 

Fig. 4. Circuit diagram of the radio frequency amplitude regulator and the series regulator. 
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FILAMENT VOLTS 

Fig. 5. Improvement in regulation re- 
sulting from the use of the con- 
tact potential amplifier (curve B) over 
that without the amplifier (curve A). 

15 16 

erence voltage with which the sample of 
the output is compared. A dry cell bat- 
tery is very stable if its temperature is 
constant and if no current is drawn 
from it. Accordingly, a 300 volt battery 
of small physical size was chosen as the 
primary reference. It is wrapped in a 
thick layer of glass wool and mounted 
in a dewar flask to prevent a rate of 
temperature change that would result 
in excessive drift rate. 

In order that no current be drawn 
from the battery, it is connected only 
in the grid circuit of a d.c. amplifier 
called the voltage standard amplifier, 
(Fig. 6) comprised of pins 6, 4 and 5 of 

a type 1634 tube, pins 4 and 5 of V2, 
a type 1634 tube, and pins 6, 4 and 5 of 
V3, a type 6SN7 tube. It is a two stage 
amplifier with a cathode follower output 
and 100 per -cent feedback. Output volt- 
age is the same as the input voltage and 
is stabilized by the large feedback fac- 
tor of approximately 2500. 

The output of the d.c. amplifier is ap- 
plied across the 15 turn potentiometer, 
which is ganged to the 1.0 megohm po- 
tentiometer across the reference voltage 
source in the r.f. amplitude regulator. 
These ganged potentiometers are ro- 
tated by the output voltage control on 
the front panel. 

In conjunction with the reference 
voltage d.c. amplifier is another regulat- 
ing loop designed to reduce the effects of 
contact potential at the input of the 
first tube. The term "contact potential" 
refers to the potential difference be- 
tween grid and cathode of a vacuum 
tube due to initial electron velocities and 
the junction of dissimilar metals. The 
"contact potential" change may be due 
to changes in heater voltage and to 
changes in the emissivity of the cathode 
surface. In a vacuum tube circuit the 
result is the same as though an addi- 
tional voltage generator were placed in 
the grid circuit. The circuit for reduc- 
tion of this effect in the voltage standard 
amplifier utilizes the cathode and pins 
2 and 3 of the type 1634 tube, V, (Fig. 6) 
pins 2 and 3 of the type 1634 tube, V2, 
and pins 1, 3 and 2 of the type 6SN7, V,. 

The type 1634 is the same as the 
12SC7 tube except that it is especially 
selected for equal mutual conductance 
of the two triodes. A single cathode 
structure serves for both triodes, and it 
is assumed that changes in cathode 
emission will be very nearly the same 
for both triodes. 

Operation of the circuit is easily 
understood. When a change in contact 
potential occurs, it results in a change 
in plate current and in potential of the 
cathode of V,, due to the 35 k. resistor 
(Fig. 6) connected from the cathode of 
V3 to a fixed bias potential. As the grid, 
pin 3 of the type 1634 tube, V,, is con- 
nected to ground, this results in a change 
of the grid to cathode potential of that 
triode and a consequent change in plate 
current and voltage. This signal is am- 
plified by 1/z of V, and 1/2 of V, and ap- 
plied back to the 35 k. cathode resistor, 
which is common to V, and V,. The sig- 
nal is in the proper direction to oppose 
the original change. 

The factor by which the contact po- 
tential effects are reduced due to the 
amplifier alone is equal to the gain of 
the amplifier, which is 1500. 

Fig. 5 shows the actual measured im- 
provement gained in the reduction of 
effects due to heater voltage changes 

Fig. 6. Circuit diagram of the voltage standard amplifier. 
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with the amplifier. The voltage was 
measured at the grid, pin 4, of the type 
1634 tube, V,, in the voltage standard 
d.c. amplifier. Curve A is without the 
contact potential amplifier and curve B 
with the amplifier operating. The slope 
of B is opposite to that of A and the cor- 
rection falls far short of that which 
would be due the amplifier alone, indi- 
cating that the two halves of the 1634 
tube used were not well matched for 
equal plate current for a given grid 
voltage, or else that the two cathodes 
did not have exactly the same change 
of contact potential with heater voltage 
change. 
Reduction of _Corona 

A study of the series tube regulator 
in Fig. 4 will reveal that instability of 
the output voltage would be caused by 
fluctuating corona currents from points 
between the ends of the output voltage 
divider resistors to other components or 
to ground, resulting in an incörect 
ratio of voltages across the divider. To 
prevent this from occurring on the 500 
megohm resistor, corona shields were 
installed. These consist of an 8 inch 
diameter disc at one end and a wheel 
of the same diameter at the other. 

It is important to reduce corona to a 
minimum in an r.f. type of power sup- 
ply, as power losses in air due to corona 
at high frequencies may become ap- 
preciable. Conductors not protected by 
corona shields have a minimum radius 
of curvature of one fourth inch. The 
connectors at high potential are made 
of phosphor bronze spring. All com- 
ponents and conductors are mounted to 
give a minimum spacing of one inch per 
ten thousand volts. This allows a safety 
factor for scratches or dust particles on 
the surfaces. As a further precaution 
against corona, the high voltage section 
is sealed and operated at low humidity. 
Moisture is removed from the air by 
installing bags of silica -gel dessicant. 
Reduction of Temperature Effects 

The temperature coefficients of the 
resistors in the voltage divider are im- 
portant, for if they are not equal or 
if the power dissipation is such that the 
temperatures do not change at the same 
rate, the ratio of voltage division will 
change. Resistors having a very low 
temperature coefficient were not readily 
available in the required resistance and 
voltage ratings. Therefore it was neces- 
sary to provide a means of preventing 
the temperature of the resistors from 
changing at a rate which would cause 
the output voltage to vary faster than 
the allowed drift rate. 

The temperature coefficient of resis- 
tors used in the divider is .05% per de- 
gree centigrade. From data provided 
by the manufacturer it was determined 
that the temperature rise would be 5 °C. 

(Continued on page 24) 

FEBRUARY, 1949 

www.americanradiohistory.com

www.americanradiohistory.com


It.- 1t. A. I% '111TEMAN 

Consulting Engineer 

'arious methods of measuring the power output 
of induclion heating units, with emphasis on 
a calorimeter method dereloped hg the author. 

i HE h.f. power output measure- 
ments made on an induction heat- 
ing unit yield extremely impor- 

tant quantitative data associated with 
this type of equipment. Whether the 
unit is in the developmental stage, 
final inspection or on the production 
line, h.f. power output measurements 
provide basic information concerning 
the performance of the unit under op- 
erating conditions. It is a fact that an 
h.f. induction heating unit that has been 
adjusted or designed for a load using 
magnetic material will not, in general, 
provide the same power output when 
the same geometrically shaped load is 
non -magnetic. Although the same power 
output may not be required for dif- 
ferent applications of the same induc- 
tion heating unit, it is advisable as well 
as desirable to know the performance 
of the unit under specific load condi- 
tions. 

From the point of view of the de- 
sign engineer it is extremely impor- 
tant that he know the functional rela- 
tion between the h.f. power output and 
such parameters as the grid bias, plate 
voltage and percentage feedback. With 
a knowledge of this data, the design 
engineer can easily make final adjust- 
ments of these parameters to obtain 
the precise operating point desired. 

To illustrate the value of knowing the 
power output of an induction heating 
unit, consider the following set of ad- 
justments used during the design checks 
on a 15 kw. heating unit. The power 
oscillator tube was the Westinghouse 
water -cooled type 892 with 13,500 volts 
applied to the anode. With the unit 
turned on and loaded with a calorimeter 
of the magnetic type, the d.c. plate cur- 
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rent was 1.9 amperes and the d.c. grid 
current was 180 ma. These two current 
values alone indicated, with the aid of 
the characteristic curves of the 892 
tube, that the power oscillator was 
working near the desired operating 
point. However, the measurements ob- 
tained with the calorimeter showed that 
the power oscillator was operating un- 
der very unfavorable conditions by 
giving a measured output power of only 
11.0 kw. With a power input of 25.65 
kw., the plate- circuit efficiency under 
these conditions was only 42 per -cent. 
There were two basic reasons why the 
efficiency of this power oscillator was so 
low. The first may be best explained 
with the aid of the concepts of plate 
current angle of flow and the second 
deals with the impedance match be- 
tween the oscillator tube and the load. 
Without the proper impedance match, 
maximum power output was not at- 
tained and with the angle of flow more 
than 180° the efficiency was necessarily 
low. 

If the percentage feedback is equal 
to the maximum permissible value with- 
out over -driving the grid circuit, then 
the efficiency will be a function of the 

_ 

Ú 
ÚZ 

W 

ÑV 

Fig. 2. Efficiency of power oscillator 
with maximum permissible feedback. 
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Fig. 1. X -ray photo of assembled 
calorimeter showing the baffles 
which produce water turbulence. 

plate current angle of flow, as shown in 
the graph of Fig. 2. If, however, the 
percentage feedback is insufficient, then 
the efficiencies as determined by Fig. 2 

must be modified by a factor consider- 
ably less than unity. The numerical 
value of this factor is not important 
in order to improve the performance of 
the power oscillator but every effort 
should be made to increase its magni- 
tude. The grid resistance was initially 
5500 ohms and was increased to 10,000 
ohms with the object of increasing the 
grid bias voltage and decreasing the 
plate current angle of flow. This change 
alone would decrease the input as well 
as the output power. The efficiency 
would necessarily increase but the unit 
would be operating far below its rated 
output. To compensate for the decrease 
in power, the percentage of the output 
voltage fed back to the grid circuit was 

11 

www.americanradiohistory.com

www.americanradiohistory.com


o 

- J o t I I 

WORK COIL TANK 
(UNLOADED) INDUCTANCE 

2 

9 

o 

Fig. 3. Method of determining r.f. power 
using non -inductive antenna load 
resistors and ammeter or voltmeter. 
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Fig. 4. Calibration curve of photo- 
metric load showing non -linear relation 
between power and photometric load. 
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Fig. 5. Calibration curve for an 
iron -constantan thermocouple. 

increased in accordance with Eqt. (1) : 

¡ 1 ßRo. 
B =- + 

which is Barkhausen's modified formula 
for the feedback type oscillator, where 
B is the percentage feedback, µ' is the 
modified amplification factor of the tube 
under oscillating conditions, R. the a.c. 
anode resistance, p a function of the 
angle of plate current flow, and Z. the 
load impedance. 

The set of recorded values obtained 
after the grid resistor was changed to 
10,000 ohms and the percentage feed- 
back increased was 170 ma. of grid cur- 
rent, 1.9 amperes of plate current, with 
a power output of 17.5 kw. With this 
arrangement the operating efficiency 
was 68 per -cent and the plate dissipa- 
tion 8.1 kw. These results were achieved 
far more rapidly with the aid of the 
power output measurements than if 
they were attained by a trial and error 
procedure based upon qualitative re- 
sults. 

Another very interesting design ap- 
plication facilitated by h.f. power meas- 
urements was the design of current 
transformers for induction heating pur- 
poses, which has been described pre- 
viously.' Although the mathematical 
procedure was given in that article for 
the design of a typical r.f. current 
transformer, the formulas presented 
were verified with the power output 
measurements using an induction heat- 
er calorimeter. The actual power out- 
put measurements in this design prob- 
lem helped considerably to outline the 
procedure and serves to emphasize the 
importance of r.f. power output meas- 
urements applied to induction heating 
equipment. 

The measurement of power at audio 
frequencies has been developed to such 
an extent that commercial wattmeters 
as well as phase angle meters are avail- 
able. These instruments have been de- 
signed and constructed to operate satis- 
factorily regardless of the particular 

(1) 

Fig. 6. Nomogram for determining power in kw. from calorimeter measurements. 
Dotted line shows example. Flow was 3.2 gal. per min., and temperature rise 
was 25 °C. Line connecting these two points shows output power of 21.4 kw. 
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application and therefore apply to many 
different types of low frequency cir- 
cuits. 

The situation concerning the meas- 
urement of r.f. power, however, is con- 
siderably different, and upon investi- 
gation one finds that any instrument 
available for the measurement of high 
frequency power is very limited in its 
field of application and cannot be ap- 
plied to different types of circuits. 

The types of r.f. circuits considered 
in this article are limited to those found 
in induction heating equipment and any 
method of measuring the high fre- 
quency power of these circuits may not 
conveniently provide a method of meas- 
uring the power in other types of cir- 
cuits. There are five basic methods of 
measuring the high frequency power 
delivered by an induction heating unit. 
The first two methods are primarily of 
academic interest but will yield an 
answer if no other method is available. 
The latter three are by far the most 
practical to use and should be seriously 
considered for r.f. power measurements. 
These methods will be discussed and are 
briefly tabulated as follows: (1) using a 
series -parallel combination of non - 
inductive antenna -load resistances with 
one or two r.f. ammeters ; (2) photo- 
metric measurements ; (3) r.f. watt- 
meter method; (4) measurement of 
total losses of water -cooled tube; and 
(5) calorimeter measurements of power 
output. 

The first method of measuring the 
high frequency power consists of using 
a number of non- inductive antenna - 
load resistors connected in series- paral- 
lel combinations to give the required 
load resistance to the high- frequency 
heating unit. When using antenna -load 
resistors for power measurement pur- 
poses, one or two r.f. ammeters or an 
r.f. voltmeter should be available to 
make certain measurements. The con- 
nections to the power oscillator tank 
circuit are shown in Fig. 3 with the 
non- inductive load resistors connected 
in series with the unloaded work coil. 
If this method of measurement is used 
when the work coil includes an r.f. 
transformer, then the resistors should 
be connected in series with the primary 
of the current transformer. The work 
coil should be unloaded but should re- 
main connected to the secondary of the 
current transformer. To illustrate the 
procedure with typical test data, con- 
sider that the induction -heating unit 
was capable of delivering 10 kw. of r.f. 
power to the loaded work coil and also 
that the resistance introduced into the 
inductive branch of the tank circuit was 
6.5 ohms. The resistance of 6.5 ohms 
was simulated by connecting eleven 72 
ohm antenna -load resistors in parallel 
( Fig. 3) . This actually introduced 6.54 
ohms across the terminals marked a and 
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b. Since terminal b is at r.f. ground 
potential, an r.f. ammeter was connect- 
ed in the ground side of one of the load 
resistors and the current noted. This 
particular power oscillator was shunt 
fed so there was no d.c. passing through 
the inductive or load branch of the tank 
circuit. If, however, this had been a 
series -fed circuit, the ammeter would 
have indicated the total effective cur- 
rent and the r.f. current would have 
to be computed from. 

\/I,H'-L,,- (2) 

where I,,, is the meter reading and Id, 
is the d.c. plate current. In the case of 
the shunt fed circuit Idr is zero and the 
formula also applies to this problem. 
This value of r.f. current squared and 
multiplied by 72 ohms gives the power 
in watts absorbed by one of the resist- 
ors. The total power absorbed by the 
load, or in other words the power de- 
livered by the power oscillator, was 
eleven times the power absorbed by 
one resistor. In this particular case 
the current was 3.7 amperes and the 
total power was 10.8 kw. As a check on 
these figures an r.f. voltmeter was used 
in order to measure the r.f. voltage 
across one of the resistors. This was 
found to be 270 volts r.m.s., which ac- 
tually appeared across 6.54 ohms. The 
calculated power obtained from these 
measurements yields 11.2 kw., which is 
a satisfactory check for this method of 
test. In order that these load resistors 
dissipate the heat generated during the 
test measurement, each resistor selected 
was rated at 1.0 kw. It is quite obvious 
that this method of determining the 
power output of induction heating units 
is not always applicable to large units 
where 20 and 30 kw. output are expect- 
ed. Extreme care must be taken at all 
times during the test to insure that 
extraneous inductances and capaci- 
tances are not introduced into the load 
circuit. For that reason, it is not ad- 
visable to use long leads or too many 
load resistors of the dummy antenna 
type. 

Another method which has been used, 
with some difficulty but a fair degree 
of success, is the photometric test 
method. This was used some years ago 
to measure the power output of small 
radio transmitters and seemed worth 
trying when measuring the power out- 
put of induction heating units. Instead 
of using dummy antenna resistors 
exclusively, as in the last application, a 
set of 10 antenna resistors rated at 1 

kw. each was connected in parallel 
with a 1 kw. incandescent lamp. This 
dummy load was capable of dissipating 
a total of 11 kw. with the incandescent 
lamp glowing at full brilliance. With 
11 kw. as one of the calibration points 
the resistor load was further calibrated 
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Fig. 7. Layout of cooling water 
system for measuring power loss. 

with the aid of a 60 cycle power line 
and a voltmeter and ammeter. To con- 
vert these calibrated points to a photo- 
metric scale, a standard 6 volt lamp 
operated with batteries was used as a 
comparator in a grease -spot type pho- 
tometer. The location of the photometer 
scale was fixed 15 feet from the resistor 
load and the position of the grease - 
spot screen was adjusted until the in- 
tensity of illumination from the incan- 
descent dummy load balanced the stand- 
ard lamp. The power supplied to the 
dummy load was noted, as well as the 
distance of the screen from the stand- 
ard lamp. A graph was prepared in 
which kilowatts of power supplied to 
the load was plotted along the ordinate, 
and the distance of the screen from the 
standard lamp along the abscissa ( Fig. 
4) and was used as a calibration chart. 

In order to apply the photometric 
method to an induction heater, the load 
was inserted in the inductive branch 
of the tank circuit as indicated in the 
first method using non -inductive re- 
sistors in conjunction with an r.f. am- 
meter and r.f. voltmeter. The same in- 
duction heating unit was used when 
measuring the power with the dummy 
antennas so that an interesting com- 
parison could be made. With the full 
power supplied to the load, the photo- 
metric screen indicated a balance in 
the intensities of illumination at a dis- 
tance of 45 cm. Referring to Fig. 4, 
the power corresponding to a distance 
of 45 cm. is 10.2 kw. and checks quite 
well with the current and voltage meth- 
ods using non -inductive resistances 
exclusively. 

Another method of measuring the r.f. 
power output of an induction heating 
unit employed in the past makes use of 
a direct reading wattmeter. Instru- 
ments which are capable of performing 
this function have been described? This 
type of instrument was not available to 
compare directly with the calorimeter 
furthermore it cannot be connected to 
different heating units and used im- 
mediately without a distinct calibra- 
tion procedure. 

The fourth method of measuring the 
r.f. power output of a water -cooled tube 
or set of tubes was indirect and was 
actually accomplished by measuring the 
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couples to indicate temperature difference. 
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Fig. 9. Block diagram of calorimeter con- 
nections showing direction of water flow. 

power input and the power loss. In the 
power -oscillator circuit, the power input 
was readily obtained by measuring the 
d.c. voltage and current from the power 

(Continued on page 28) 

Fig. 10. Disassembled calorimeter 
showing brass plug and drilled baf- 
fles which fit inside of steel tube. 
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TRANSMISSION 

MEASURING 

SET 
By JOHN B. LEDBETTER 

Station WKRC, Cincinnati, Ohio 

THE recently revised FCC regula- 
tions' governing noise, distortion 
and frequency- response charac- 

teristics of broadcast audio equipment, 
in conjunction with the new RMA audio 
standards,' have raised the minimum re- 
quirements not only of the equipment 
itself, but of the various measuring in- 
struments as well. While intended pri- 
marily as minimum requirements for 
audio facilities of FM broadcast sta- 
tions, the new requirements are equally 
applicable for AM audio measurements. 
Moreover, they have been especially in- 
strumental in the standardization of 
input and output impedances of audio 
and test facilities, and the recommended 
set -ups with which these measurements 
should be made. 

In effect, the FCC regulations call for 
measurement of the over -all response of 
the complete audio facilities of a broad- 
cast station, including every point from 
the microphone to the transmitter in- 
put. This places much stricter minimum 
requirement limits on studio and remote 
equipment than formerly, especially in 
cases where the studios or nemo origina- 
tions are widely separated, or where the 
transmitter is situated several miles 
from the main studios and connected by 
open transmission lines or telephone 
cable. 

Since the over -all response of any 
audio system depends on the perform- 
ance of its individual sections, it follows 
that each unit must be capable of suc- 
ceeding, or at least meeting, its own 
minimum performance requirements in 
order to allow an acceptable over -all re- 
sponse. It is imperative that the best 
possible performance be obtained from 

Fig. 1. Over -all view 
of the 1 -B transmis- 
sion measuring set. 

:A precision audio - frequency text finit for quality 
measurements in broadcast and sound applications. 

each section and sub -section, including 
the preamplifiers, studio control con- 
soles, line amplifiers, isolation pads or 
coils, master control facilities, transmis- 
sion lines, and transmitter audio fa- 
cilities. 

From an examination of the new re- 
quirements, it is also apparent that each 
article of measuring equipment must 
also be capable of excellent response 
and minimum distortion in order to al- 
low a high order of accuracy in meas- 
urements. An accuracy of within ± 0.1 
db. for frequency response measure- 
ments, and ± 0.2 db. for input and out- 
put level measurements should be at- 
tainable. For linear frequency response 
characteristics over the usable audio 
range, the measuring equipment should 
respond to all harmonic components up 
to the highest usable frequency's third 
harmonic (about 45 kc.) with a har- 
monic distortion content of 0.1 per -cent 
or less. 

Primarily, a complete distortion -noise, 
response- frequency measuring set -up 

Fig. 2. Typical set -up for broadcast audio measurements. 
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must contain (1) a stable audio oscil- 
lator covering 20 to 15,000 cycles, (2) 
an FCC approved distortion -noise me- 
ter, (3) impedance- matching trans- 
formers or resistors for source, input 
and load terminations, (4) variable and 
fixed attenuators for providing the 
proper input level to the audio equip- 
ment under test, and (5) one or more 
volume indicating (VU) meters with 
attenuators. 

Years ago, performance measure- 
ments of audio facilities were tedious 
and time -consuming. A considerable 
portion of the time, in fact, was taken 
in setting up and connecting the vari- 
ous impedance- matching transformers, 
calibrated attenuation networks, termi- 
nating resistors, VU meters, etc. Vari- 
ant factors such as ground lead connec- 
tions and ground points, changes in 
coupling between components in the 
transmission and load circuits, spacing 
of interconnecting leads, etc., also re- 
sulted in difficulty in establishing repeat 
readings. The inherent disadvantages of 
this particular method of setting up 
audio quality measuring equipment re- 
sulted in the combining of these various 
components into one single unit, with 
calibrated controls adjustable from the 
front panel for simplicity of operation 
and ease in obtaining characteristic 
readings. This is the instrument which 
is to be described. 

The use of such a unit, properly des- 

FEBRUARY, 1949 

www.americanradiohistory.com

www.americanradiohistory.com


ignated as a transmission measuring 
set, has become wide -spread not only in 
broadcasting but in sound laboratories 
and associated electronic fields where 
accurate measurements of sound levels, 
impedance matching, amplifier gain and 
loss, and transmission line characteris- 
tics must be made. 

The transmission measuring set to be 
described (the RCI 1 -B) was designed 
and constructed by members of the 
WKRC -WCTS engineering staff and 
represents about the ultimate in sim- 
plicity of design and application. In this 
particular design, note that only one 
VU meter is incorporated in the meas- 
uring set itself. Although two indicat- 
ing meters are recommended and usu- 
ally required for applications where 
measurements are made on individual 
amplifiers or subsections of studio fa- 
cilities at the time the studio is in regu- 
lar operation, or where extreme flexi- 
bility in measurements is desired, the 
single -meter arrangement is adequate 
for the purpose for which the 1 -B was 
designed. Since measurements of indi- 
vidual studio facilities ordinarily are 
made when that particular studio is not 
in use, the regular console or line VU 
meter is employed as the second indicat- 
ing meter. Normally, this meter already 
is connected to the correct test point for 
over -all studio equipment measurements 
or for measurements involving the line 
amplifier alone. For isolated tests of in- 
dividual preamplifiers and mixer cir- 
cuits, this meter may be patched exter- 
nally and connected to the proper output 
circuit. 

For applications where the regular 
studio line meter or console VU meter 
cannot be patched externally, it will of 
course be necessary to employ a sep- 
arate meter. (A second VU meter can 
be added to the 1 -B panel simply by 
shifting the components and the loca- 
tion of meter M,, and mounting both 
meters in line so that the panel still 
maintains its balanced appearance.) 

The simplicity of design of the 1 -B 
measuring set is apparent in Figs. 3 and 
5. Although a fixed source impedance of 
600 ohms is all that is required for ter- 
minating the audio test oscillator, an 
input selector switch allows the addi- 
tional selection of either 50 or 250 ohms 
for use in measuring loss or gain in 
transmission lines, audio systems, etc. 
The minimum attenuation presented at 
these impedance values is approximate- 
ly 5 db. for 600 ohms, 10 db. for 250 ohms 
and 20 db. for 50 ohms. (These values 
were the minimum which could be ob- 
tained commercially. Ideally, the same 
degree of attenuation should exist for 
each impedance value). A maximum at- 
tenuation of 105 db. in 5 db. steps is 
made possible by the use of only two at- 
tenuators. A variable attenuator (ATT - 
1) covers the 0 -50 db. range in 5 db. 
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INPUT 

10 DB 

INPUT 
MULL ATT -B 

20 OB. 

ATT-3 

10 DB 

ATT-4 

5 DB. 

ATT-5 
2 

BI 

t UTPUT 

LOAD - 

METER 
AT TEN. 
ATT -r 

tvul 
METER 

(MII 

EXTERNAL VU 

RI -250 ohm, W w. res. (Ohmite) 
R -600 ohm, 10 w. res. (Ohmite) T,- Multiple line to multiple line audio trans. 

(UTC LS -30X) 
M -VU meter (Weston Model 732) 
ATT, -50 db. var. arten., 600/600 balanced 

"H" (Daven type 2527) 
ATT.-50 db. fixed alten., 600/600 balanced 

"H" (Daven type 950) 
ATT1 -20 db. fixed alten., 50/600 balanced 

"H" (Daven type 950) 
ATT4 -10 db. fixed alten., 250/600 balanced 

54 
341 

RI $R2 

"H" (Dauen type 950) 
ATT5 -5 db. fixed arten., 600/600 balanced 

"H" (Daven type 950) 
ATT. -10 db. fixed arten., 500/500 balanced 

"H" (Dauen type 950) 
ATT; -Meter attenuator, 7500/3900 "T" 

( Daven type T- 994 -2) 
SW:-4 gang, 3 pos. rotary sw. (Centralab) 
SW2--2 gang, 2 pos. rotary sw. (Centralab) 
SW3-2 gang, 3 pos. rotary sw. (Centralab) 
SW4 -2 gang, 5 pos. rotary sw. (Centralab) 
SW5 -4 gang, 3 pos. rotary sw. (Centralab) 

Fig. 4. Circuit diagram and parts list for the unit. 

steps, while further range extension is 
provided by a fixed 50 db. attenuator 
(ATT -2) which may be switched into 
the circuit when needed. 

In Fig. 3, the variable attenuator se- 
lector can be seen to the left of the VU 
meter ; to the right is the meter attenua- 
tor. The lower controls, from left to 
right, are : source impedance selector 
switch, S3; 50 db. fixed attenuator 
switch, S2; meter selector switch, S2; 
load impedance selector, S4; and output 
impedance selector, S5 Switch S2 con- 
nects the 50 db. fixed attenuator in se- 

ries with variable attenuator A TT-1 or 
bypasses it as desired; S,, in conjunc- 
tion with the external jacks immediately 
below it, allows the VU meter to be 
placed across the input or output cir- 
cuits of the measuring set or to be used 
externally for program monitoring or 
other purposes. S, is used to select the 
proper taps on the secondary winding 
of the load isolation and matching trans- 
former (T,) for matching equipment 
output impedances of 600, 250 or 50 
ohms. Operation of S. (a 5 position ro- 

(Continued on page 29) 

Fig. 3. Front panel view of the transmission measuring set. 
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7-eLieiévz 
PR011UCTION LINE TESTING 

B - N. S. KIVER 

Fig. 1. The Tel- Instrument 
bar and dot generator. 

Part Ill. -I dixeasxion of the monitoring 
oscilloscope and bar and dot generators. 

THE output of the synchronizing 
generator described in Part I con - 
sisted of the RMA composite sync 

signals, blanking and driving voltages. 
It is advantageous, and often quite im- 
portant, that a method be readily avail- 
able for visually checking the shape of 
these generator output pulses in order 
to determine whether the equipment is 
operating normally. This is especially 
desirable when the sync generator is 
used to feed signals to a production line. 
Conventional oscilloscopes are not suit- 
able for waveform inspection of hori- 
zontal sync pulses because of the limited 
frequency response of the vertical de- 
flection system and the extremely short 
time duration of the pulses. Difficulty 
is also encountered in employing this 
oscilloscope for making comparative 
tests on television receiver synchroniza- 
tion systems. Th.e need, then, for an 
oscilloscope of special design to cope 
with these problems is quite evident and 
it is expressly for this purpose that the 
monitoring oscilloscope to be described 
here was designed. 

A block diagram of the monitoring 
oscilloscope (Fig. 4) reveals that it 
contains provisions for the simultaneous 
observation of two separate signals up- 
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on the same base. Each input contains 
a separate attenuator (in steps of 1, 10, 
and 100) and a separate continuously - 
variable gain control. Each input signal 
passes through a cathode -coupled ampli- 
fier (VIA or V,B) to the grid of a second 
amplifier (V, or Vu). The outputs of 
both tubes are then combined across a 
common load resistor. Further amplifi- 
cation is achieved with V, and Ve, after 
which the signal is applied to the verti- 
cal deflection plates of the cathode -ray 
tube, a 7GP4. Push -pull output is ob- 
tained by using a common unbypassed 
cathode resistor for V, and V, and keep- 
ing the grid of Ve at essentially ground 
potential except for a parasitic suppres- 
sor resistor of 75 ohms. The response 
of both vertical channels is identical 
and extends 30 to 4,000,000 c.p.s. Maxi- 
mum vertical deflection is approxi- 
mately 3 ". 

Fig. 2. Voltage waveform at 
the plate of tube V8A (Fig. 4). 

411 1160 5EC--0. 
11- 

Due to the presence of the dual input 
channels, it is possible to observe the 
phase (and amplitude) of the same sig- 
nal at various points in a sync genera- 
tor or within a television receiver. 

A second feature of the monitoring 
oscilloscope is its trace separation cir- 
cuit which is used to separate odd and 
even lines of a television signal and 
permit portions of both fields to be 
simultaneously observed on the scope 
screen (Fig. 3). A switch is available 
which, when turned to the "on" position, 
places a 30 c.p.s. multivibrator in oper- 
ation. The wave generated by this unit 
is a 50 -50 square wave. The output is 
taken from the cathode of one section 
of the multivibrator, passed through a 
grounded -grid amplifier (V :A) and the 
trace separation control to cathode fol- 
lower V28. The cathode resistor of this 
latter tube is common to the cathode of 
V, and consequently the 30 cycle square 
wave appears as a biasing voltage at 
V,. During the positive portion of this 
square wave the bias for V4 is shifted in 
one direction (negative) whereas dur- 
ing the negative half of the square 
wave, V, operates with a more positive 
bias. The result is output signals of 
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different amplitudes. With no signal 
applied to the input terminals, two 
horizontal lines will be visible on the 
screen in place of one. How far these 
lines are separated will be a function 
of the setting of the trace separation 
control. If we now apply a composite 
video signal to the input terminals, the 
video signal for the odd lines will ap- 
pear along one of the bases and the lines 
of the even field along the other one. 

To stabilize the screen presentation, 
the 30 c.p.s. multivibrator should be 
synchronized with the sweep of the elec- 
tron beam across the face of the monitor 
scope. A synchronizing pulse is obtained 
from the 60 cycle voltage which is 
ultimately converted to a sawtooth 
deflection voltage and applied to the 
horizontal plates of the cathode -ray 
tube. The 60 cycle synchronizing pulse 
fed to the multivibrator is developed in 
the network containing V,A, V,B, VSA, 

and V.R. Initially, this voltage is ob- 
tained from the power line and passed 
through a phase shifter before applica- 
tion to V,A. The "Phase Shift" control 
permits full 360° phase rotation of the 
60 cycle voltage. This is achieved by 
using a 5000 ohm potentiometer with 
four symmetrically placed taps, to 
which are 90° out of phase with 
each other. This provides a voltage of 
essentially constant amplitude but vari- 
able phase to be available from the 
potentiometer, the position of the arm 
determining the phase of the voltage. 

The 60 cycle sine voltage from the 
phase shifter is amplified and clipped 
by V,A, V 7 and V. until, at the plate 
of V8A, it is a 60 cycle square wave with 
fairly steep sides (Fig. 2). This wave 
is differentiated by a .001 µfd. condenser 
and a 1 megohm resistor and applied 
simultaneously to the grids of VBB and 
VOA. The differentiation produces a lead- 
ing positive pip and a lagging negative 
pip. Since the grids of both these tubes 
are returned to B+, the positive pip 
does not appreciably alter the flow of 
current through either tube and so is 
effectively suppressed. On the other 
hand, the lagging negative pip produces 
a 2% positive pulse in the plate circuits 
of Vol and VBA. 

If we follow the path of the positive 
pulse appearing at the plate of Vs., we 
see that it is used for two purposes: (1) 
To synchronize the 30 cycle multivibra- 
tor, V:,, and (2) to develop the sawtooth 
deflection voltage for the cathode -ray 
tube. 

Note that the phase shift control can 
delay the appearance of this positive 
pip by as much as 1 /60th of a second, or 
what is the same thing, 360° (at 60 
cycles). Thus, we can shift the trigger- 
ing time of the 30 cycle multivibrator 
and the triggering time of the horizon- 
tal sweep voltage of the cathode -ray 
tube. We can thus choose any time dur- 

FEBRUARY, 1949 

ing the odd or even lines of a television 
signal for observation on the screen. 

The positive pulse applied to VBB 

causes this tube to conduct heavily, dis- 
charging the .1 ad. condenser in the 
plate circuit of V.B (Fig. 6). At the same 
time, the grid condenser of V9B receives 
a negative charge due to grid current 
flow. As soon as the pulse passes, the 
grid condenser starts to discharge 
through a 1 megohm grid resistor devel- 
oping enough negative bias here to cut 
off the tube. The plate condenser can 
now begin to charge once again, start- 
ing the next sweep cycle. From the fore- 
going explanation, we see that the posi- 
tive pulse ends the sweep cycle, initi- 
ating the retrace. 

The sawtooth voltage waveform which 
appears at the plate of V,,,, is then 
coupled to pin #1 (grid) of VSOA, its mag- 
nitude being controlled by a 2 megohm 
potentiometer, which functions as a 
horizontal gain control. The second sec- 
tion of VI. is driven from the plate cir- 
cuit of the first section. The plates of 
V,o are then coupled to the horizontal 
deflecting plates of the 7GP4 cathode - 
ray tube. 

When the "Horizontal Sweep -INT 
& EXT" control is in the "EXT" posi- 
tion, the d.c. supply is removed from 
the plates of V7, the cathode of V08 is 
connected to ground through a 2200 ohm 
resistor, the .1 µfd. condenser is discon- 
nected from the plate of VOB, and the 
external sweep jack on the front panel 
is connected to the grid of VBB. 

We come now to VOA, which also re- 
ceives the positive and negative dif- 
ferentiated pips from V.A. As noted pre- 
viously, only the lagging negative pip 
is effective in causing a change in plate 
current and, as a result, a positive pip 
appears in the output. Now the output 

Fig. 3. The odd and even line sync 
pulse presentation that can be ob- 
tained with the monitoring oscilloscope. 

is connected through an "on -off" switch 
(called the "Block -Out switch ") to the 
grid of the cathode -ray tube. When the 
switch is in the "Off" position, the grid 
of the cathode is disconnected from 
V. and the trace seen on the screen is 
approximately 98% of a full 60 c.p.s. 
wave in duration. This permits obser- 
vation of the relatively slow vertical 
synchronizing pulse. 

When the Block -Out switch is turned 
to the "On" position, the positive pulse 
at the plate of V. reaches the control 
grid of the cathode -ray tube, causing a 
brighter trace during its interval of 
application. By suitably lowering the 
setting of the Intensity Control, the 
screen will be dark except during 
the interval that this positive pulse 
from V. is active. However, since 
this positive pulse appears only dur- 
ing beam retrace, only this fast re- 
trace will be visible. This permits us to 
observe relatively fast phenomena. 

Fig. 4. A block diagram of the Telequip monitoring oscilloscope. 
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When in this position, approx- 
imately ten horizontal lines 
may. be observed upon the 
horizontal time base. 

A little thought will indi- 
cate that the horizontal 
sweep direction is in one 
direction for the slow or 98% 
trace and in the opposite di- 
rection for the fast 2% re- 
trace. This must be true of 
all scope sweeps. In this par- 
ticular circuit, with the Block - 
Out switch off, the sweep di- 
rection is from right to left. 
However, with the Block -Out 
switch on, the sweep direction 
is from left to right. This 
could be reversed, if desired, 
by interchanging the connec- 
tions to the horizontal deflec- 
tion plates. 

Bar and Dot Generators 
A useful device in the pro- 

duction line testing of televi- 
sion receivers is the bar and 
dot generator. This unit 
creates either bars or dots 
which can be superimposed 
over any test pattern. Since 
the bars or dots are equally 
spaced when generated, any 
unequal spacing when they 
appear on the receiver screen 
indicates non -linearity in the 
receiver sweep system. It may 
be wondered why a special in- 
strument is required when the 
monoscope test pattern itself 
contains linearity test mark- 
ings. In practice it is found, 
however, that the sweep sys- 
tem in the monoscope may 
change sufficiently during op- 
eration to produce a seriously 
distorted test pattern. At the 
production line test positions, 
the adjusters, observing this 
distorted pattern, will na- 
turally assume that the re- 
ceivers are at fault and "cor- 
rect" this by misaligning the 
receiver controls. This will 
entail further correction 
when the sets are installed in 
the purchaser's home. How- 
ever, through the use of a bar 
and dot generator, an abso- 
lute linearity pattern can be 
established which is not readi- 
ly altered. This bar and dot 
pattern, superimposed over 
the monoscope test pattern, 
provides the adjusters on the 
production line with an ab- 
solute check on the linearity 
of the receiver sweep system. 
-E- 

Fig. 5. Schematic diagram of 
the Tel- Instrument bar and dot 

generator. 
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COMPARE 
This ADVANCED IRC Resistor 

to Your Current Standards 

You'll profit by a careful comparison of IRC's new, 
advanced Type BT to your present standards for re- 
sistor performance. This new fixed insulated compo- 
sition resistor meets JAN -R -11 specifications, and 
marks the obsolescence of much current thinking on 
resistor performance. 

COMPARE this new 1/3, 1/2, 1 and 2 watt resistor 
characteristic by characteristic. Note its performance 
curves in relation to Joint Army -Navy requirements. 
Conclusive proof of IRC's superior engineering and 
production techniques. 

COMPARE the possibilities of this advanced resistor 
to your specific requirements. Its outstanding charac- 
teristics are particularly evident at high ambient 
temperatures, and it easily performs the rigorous 
requirements of television. 

COMPARE the availability of the advanced BT. It 
has been in production for months ... hundreds of 
thousands are being shipped daily. 

COMPARE the test results shown here for the BTS 
1/2 watt with the equally excellent performance curves 
for the BTR 1/3 watt, BTA 1 watt and BT -2 2 watt. 
Technical Bulletin B -1 gives complete information. 
Use the handy coupon. International Resistance Co., 
401 N. Broad Street, Philadelphia 8, Pa. In Canada: 
International Resistance Co., Ltd., Toronto, Licensee. 

power resistors precisions 

insulated composition resistors 

low wattage wire wounds rheostats 

controls voltmeter multipliers 

deposited carbon resistors voltage 

dividers HF and high voltage resistors. 

INTERNATIONAL RESISTANCE COMPANY 

TEMPERATURE CHARACTERISTIC 
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SEND FOR TECHNICAL BULLETIN 1 

International Resistance Co. 

401 N. Broad St., Philadelphia 8, Pa. 

I want to know more about IRC's advanced BT 
Resistor : 

E Send me Technical Bulletin B -1 

E Have your representative call -no obligation. 
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Title 
Company 
Address 
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Fig. 6. Circuit diagram showing V8B, V9, and V10 of Fig. 4. 

A bar and dot generator which has 
been used extensively is the unit de- 
signed and marketed by Tel -Instrument 
(Fig. 1) . The unit operates from the 
horizontal driving signal and its output 
is inserted in the blanking signal line 
between the sync generator and the 
Monoscope unit. A push- button front 
panel selector provides means to select 
any of the following: 

a. Standard blanking 
b. Vertical bars only 
c. Horizontal bars only 
d. Vertical and horizóntal bars 
e. Complete dot pattern 
There are 20 vertical horizontal bars 

less those blanked out (usually 10 %) 
during the blanking interval. The width 
of the black lines or bars is approxi- 
mately 10% of the space between the 
bars. The dot pattern is the intersection 
of the horizontal and vertical bars. A 
schematic diagram of the entire genera- 
tor is shown in Fig. 5. 

Positive horizontal driving pulses 
from the sync generator are applied to 
a 15.75 kc. blocking oscillator through a 
buffer amplifier, V4. The sharp positive 
pip developed across the cathode resis- 
tor of the blocking oscillator is applied 

to a frequency doubler, Vs. The output 
of V. is then fed to two separate 
branches, one which functions as a fre- 
quency multiplier and the other as a 
frequency divider. In the former sys- 
tem, containing V., V., V., and V,, the 
31.5 kc. output of V. is raised to 315 kc. 
This latter figure is 20 vertical lines 
(less those lost during the horizontal 
retrace period). V3 functions as a volt- 
age amplifier while V, is a cathode fol- 
lower. The 315 kc. signal is transferred 
from the cathode of V, to grid #1 of V... 

The frequency divider chain consists 
of two blocking oscillators, with asso- 
ciated buffer amplifiers, and a multivi- 
brator. The first blocking oscillator re- 
duces the 31.5 kc. by a factor of 5, or to 
6.3 kc. The following blocking oscilla- 
tor, V., further reduces the frequency to 
900 cycles which will give us the re- 
quired 15 horizontal bars, since 900 is 
15 times greater than the 60 cycle field 
frequency. Multivibrator V9 is synchro- 
nized by the 900 cycle pulses, producing 
a square pulse, at the same frequency, 
but possessing a width of about 3 -4 
horizontal lines. 

To select the type of bar or dot pre- 
sentation, a 6 position push- button 

Fig. 7. Block diagram of the RCA Grating Generator. ' 
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switch is available. In the position 
shown in the schematic, all of the push- 
buttons are in the "out" position. When 
the push- button marked "Standard" is 
depressed, none of the vertical or hori- 
zontal bars pass through V.. and conse- 
quently no output is obtained from this 
tube. The positive blanking pulses from 
the sync generator then pass through 
V.,, V.2, V.., and V,, and appear at the 
output terminals of the generator un- 
changed in form. V., receives the verti- 
cal bar voltage at grid #1 and in "Stand- 
ard" position, this grid is grounded. The 
horizontal bar voltage is likewise 
grounded out in this position. 

When the push- button labeled "VER- 
TICAL" is depressed, the output volt- 
age of V. is grounded, preventing the 
horizontal bar signal from reaching V... 
Grid #1 of V.1, however, is not grounded, 
receiving the output of V,, and after 
amplification by V.,, this voltage is 
mixed with the blanking signal in V._. 
The control grid (No. 1) of V,, is signal - 
biased by the 315 kc. voltage from V4, 
permitting current to flow through this 
tube only at the most positive peaks of 
the 315 kc. sine wave. This produces a 
negative pulse of voltage at the plate of 
V.. which combines with the negative 
blanking voltage applied to V.. from V15. 

Thus, the output blanking voltage not 
only contains the horizontal and vertical 
blanking pulses required in a normal 
signal, but, in addition, a second blank- 
ing voltage which appears momentarily 
20 times during every line. When the 
composite video signal is formed in the 
Monoscope, each line will have 20 
equally spaced black dots. When all the 
525 lines are traced out on the screen, 
the black dots will form vertical bars 
extending from the top to the bottom of 
the image. 

In the "HORIZONTAL" push- button 
position, grid No. 1 of V,, is grounded, 
thereby rendering the output of V, in- 
effective. At the same time the cathode 
of V 10 is grounded, while its grid re- 
ceives the 900 cycle signal developed by 

amplifies it and then passes it on to 
V,2 where it combines with the blanking 
signal. V., is effectively bypassed in 
this switch position since none of the 
signals actually pass through it. The 
first triode section of V.0 is a d.c. clamp - 
er which keeps the output pulses of V. 
below zero level. In this way only the 
positive portions of the 900 cycle square 
wave pulses cause current conduction 
through V,0; the negative portion bias 
the tube to cut -off. 

In the "BAR" position, both vertical 
and horizontal bars appear on the 
screen. The vertical bar voltage passes 
through V.., combining with the horizon- 
tal bar signal across the 2200 ohm plate 
load resistor. The two signals then go 
to grid No. 3 of V.. where they combine 
with the blanking signal. 
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In the "DOT" position, both vertical 
and horizontal bar voltages are applied 
to Vu. The vertical bar voltage is re- 
ceived, as usual, by grid No. 1, while the 
horizontal voltage is now applied to grid 
No. 3 of V instead of going from Vs 

through V,08 to V12. V,aa in this position 
is inactive. The voltage applied to grid 
No. 3 of V is sufficiently negative to 
prevent current from flowing through 
V except when the narrow positive 
pulse from Va appears. At the same 
time, no electrons pass grid No. 1 ex- 
cept on the positive peaks of the 315 kc. 
signal from V.. Thus, current will flow 
only when both signal voltages are sim- 
ultaneously active and at this time a 
short flow of current will occur. The dot 
pattern is thus the intersection of the 
vertical and horizontal bars. 

RCA has designed a generator which 
produces a pattern of vertical and hori- 
zontal bars. No dots are available from 
this unit. This is Type WA -3A grating 
generator (Fig. 7). 

The WA -3A generates the test signal 
as follows: A negative driving pulse of 
15,750 cycles is amplified, clipped, and 
differentiated to synchronize a multi - 
vibrator. The pulse output of the multi - 
vibrator constitutes the vertical bar sig- 
nal. It is amplified, then fed to a mixer 
stage. A negative driving pulse of 
60 cycles is amplified, clipped, and 
differentiated to synchronize another 
multivibrator. The output is a multiple 
of 60 cycles. It is fed to a width control 
circuit, by means of which the pulse 
may be adjusted to 10 per -cent of the 
cycle over the entire frequency range. 
This pulse constitutes the horizontal bar 
signal, which is mixed with the vertical 
bar signal. The mixed signals are held 
to approximately equal levels by a 
limiter stage. Output is adjustable to 
provide for control of contrast. 

Standard 60 cycle and 15,750 cycle 
signals from a video sync generator are 
employed for synchronizing the unit. 
The standard blanking signal from the 
sync generator is connected to a po- 
larity control stage, with output taken 
from either cathode or plate circuit, de- 
pending upon desired polarity. Separate 
tubes having a common load combine 
the bar and blanking signals. A limiter 
stage prevents the bar signal from ex- 
ceeding the blanking signal level. 

Separate switches are provided for 
independent operation of the horizontal, 
vertical, and blanking signal circuits, 
The number of bars is adjustable for 
convenient spacing on different screens. 
Horizontal bars are adjustable from 12 

to 36 bars; vertical bars are adjustable 
from 10 to 64. Bar width is adjustable 
to 10 per -cent of space between bars. 
Bar pulse level can be controlled inde- 
pendently of blanking level to give de- 
sired degree of contrast. 

(To be continued) 
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¡lo you have 

This ile/plul 

Helipot 
flanif 

Catalog Y 

Do you have complete data 
on the revolutionary new HELIPOT -the helical 
potentiometer- rheostat that provides many times greater 
control accuracy at no increase in panel space ?... or on the equally 
unique DUODIAL that greatly simplifies turns- indicating applications? If you are 
designing or manufacturing any type of precision electronic equipment, you 
should have this helpful catalog in your reference files... 

hirf ila /,/5 _ the unique helica principle of the 

HELIPOT that compacts almost four feet of precision slide wire into a 

case only 13 /4 inches in ciameter -over thirty -one feet of precision 
slide wire into a case only 31/2 inches in diameter! 

_ 

&Peal /S the precision construction features 
found in the HELIPOT ... the centerless ground and polished 
stainless steel shafts -the double bearings that maintain rigid 
shaft alignment -the positive sliding contact assembly -and many 
other unique features. 

/t / / /castrates ." describes and gives full dimen- 
sional and electrical date on the many types of HELIPOTS that are 
available ... from 3 turn, 1"2" diameter sizes to 40 turn, 3" diameter 
sizes... 5 ohms to 500,000 ohms ... 3 watts to 20 watts. Also Dual 
and Drum Potentiometers 

/f Describes and illustrates the various spe- 
cial HELIPOT designs available- double haft extensions, multiple 
assemblies, integral dual units, etc. 

ifGí es- full details on the DUODIAL-- the new type 
turns -indicating dial that is ideal for use with the HELIPOT as well as 

with many other multiple -turn devices, both electrical and mechanical. 

// you use precision electronic components 
in your equipment and do not have a copy of this helpful Helipot 
Bulletin in your files, write today for your free copy. 

THE Volipot CORPORATION, 1011 MISSION ST. SOUTH PASADENA 4, CALIF. 
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NEW PRODUCTS 

NEW MARINE RADIOTELEPHONE 
A new radiotelephone, Model 23, made 

by Applied Electronics Company, in- 
corporates a four -channel crystal -con- 
trolled transmitter in combination with 
a tuneable broadcast and 2 to 3 mc. re- 
ceiver. The transmitter features press - 
to -talk operation. Battery terminals are 
isolated from the chassis to prevent 
possible electrolysis. 

For further information write the 
manufacturer at 1246 Folsum Street, 
San Francisco 3, California. 

THREE WAY GEAR PROCESSING UNIT 
The Induction Heating Corporation, 

181 Wythe Ave., Brooklyn 11, N. Y., 
has brought out a new processor for 
induction hardening of gear teeth, one 
tooth at a time. This is a completely 
automatic heating, quenching and in- 
dexing operation which involves only 
the insertion and removal of gears, and 
it is particularly adaptable both for 
high or low production requirements. 

Gears which would require very large 
equipment to be hardened in one opera- 
tion because of their size can now be 
processed with 20 kw. equipment and 
the use of this machine. The manufac- 
turer credits its unusual design with 

the ability to accommodate gears rang- 
ing from 20" in diameter with a 12" 
face or larger, depending upon gener- 
ator capacity. 

Controls are contained in a cabinet 
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attached to the unit, and the machine 
may be mounted on any conventional 
sink table with ease. 

CATHODE -RAY OSCILLOGRAPH 
Allen B. DuMont Laboratories, Inc., 

1000 Main Avenue, Clifton, N. J. have 
a new Type 248 -A oscillograph that can 
be operated at accelerating potentials 
up to 14,000 volts without modification. 
The basis for this increased versatility 
is the incorporation of the Type 5RP -A 
high -voltage cathode -ray tube. Since it 
has frequently been necessary to ex- 
amine extremely high -speed transients 
with this instrument, photographic 
writing rates of the order of 69 inches 
per microsecond can now be recorded 
when using the increased accelerating 
potential. Where less light output is re- 
quired, or where the writing speed is 
not so great, the Type 248 -A can be 
operated at the normal accelerating po- 
tential of 4000 volts. 

GEIGER COUNTER TUBES 
Raytheon Manufacturing Company 

announces three Geiger Mueller counter 

tubes, types 1B90, CK1018 and CK1019. 
All are of the thin side wall gláss type 
but vary in operating voltage. They are 
approximately 8 inches long, 3/4 -inch in 
diameter and are suitable for use in 
detecting and measuring high energy 
beta and gamma radiation. Further in- 
formation and data may be obtained 
from the Special Tube Section, Ray- 
theon Manufacturing Company, New- 
ton 58, Mass. 

IMPROVED VU METER MULTIPLIER 
An attenuator developed by the Shall - 

cross Manufacturing Company is said 
to embody new features never before 
available in a VU multiplier of com- 
parable size. 

Measuring 13/4 inches in diameter, the 
design provides five -step straight T per- 
formance in a control size normally 
limited to ladder and potentiometer cir- 

cuits. The VU meter is connected to the 
auxiliary pair of terminals on the mul- 
tiplier when in the OFF position, thus 
enabling the meter to be used for vol- 
ume indication on another line, for tube 
checking, or other purposes. 

Modification of these standard units 
can be produced to a wide variety of re- 
quirements. Complete information may 
be secured from the manufacturer at 
Collingdale, Pa. 

HYDROGEN ARC -QUENCHED RELAYS 
The new mercury -type relays made 

available by Durakool, Inc., Elkhart, 
Indiana, are particularly suitable for 
the switching of heavy loads in prac- 

tically all fields, including highly in- 
ductive circuits such as solenoids and 
motors. 

These "hydrogen arc -quenched" re- 
lays operate on the double flow prin- 
ciple and contacts are between two 
pools of mercury, in the presence of 
hydrogen gas under high pressure, 
keeping arcing at a minimum and vir- 
tually eliminating heat and corrosion, 
according to the manufacturer. 

Another new feature is found in the 
method of sealing the hydrogen into 
the relay. The body is steel, welded 
in a pressure chamber so that the hy- 
drogen gas in the relay is sealed in at 
about 60 pounds pressure. 

VICTOREEN COUNTER TUBE 
An aluminum beta -gamma counter 

tube, produced by the Victoreen Instru- 
ment Company, 5806 Hough Avenue, 
Cleveland 3, Ohio, is intended to re- 
place the thin -walled glass tubes pre- 
viously used in laboratory and field 
radiation measuring instruments. The 
thyrode 1B85 operates at 900 volts, the 
plateau length is not less than 200 
volts and the plateau slope does not ex- 
ceed three per -cent per 100 volts. Nomi- 
nal recovery time is 100 microseconds 
and minimum operating life test end 
point plateau 850 to 950 volts. The wall 
of 30 mg. /cm.' aluminum provides 
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greater uniformity. A convenient plug - 
in base for practical water -tight probe 
or chassis mounting is featured. 

PERMANENT MAGNET SPEAKER 

Two RCA speakers, 308S2 and 408S2, 
of the permanent magnet type have 
been announced. Differing from each 
other only in the weight of their Alnico 
V magnets, they are built with a one - 
piece stamped steel frame. Dustproof 
and rust resistant, their cones, voice 
coils and suspensions are moisture re- 
sistant. The voice coils have a s/4" 

diameter and consequent high sensitiv- 
ity, together with a power handling 
capability of 6 watts. They were de- 
signed for use in television receivers, 
large table radios and small consoles. 
The Tube Department of RCA, Harri- 
son, N. J., is the manufacturer. 

CONTROL PROCESS TIMER 
A new unit, the DB Timer, manu- 

factured by Struthers -Dunn, Inc., 150 
North 13th St., Phila. 7, Pa., is par- 
ticularly suited for the automatic timing 
of continuous processing work where 
the various process periods relate to the 
total time cycle. 

The manufacturer states that in ad- 
dition to eliminating the need for a 
number of timers arranged in cascade 
system, this new development requires 
less auxiliary equipment and makes 
for simplified and low cost process con- 
trol installation. 

ELECTRIC OPERATION CHECKER 

By means of a new test instrument 
manufactured by Eastern Transformer 
Co., Inc., 147 West 22nd Street, New 
York 11, the operation of electrical com- 
ponents at rated under and over volt- 
age may be checked quickly. Two con- 
trols are provided. One adjusts the out- 
put to the nominal voltage required for 
test, while the other adjusts the out- 

put to the required under or over volt- 
age. If desired, a control for line volt- 
age correction can be furnished. Because 
requirements vary widely, each unit is 
made to customer specification. 

RADIOACTIVITY DEMONSTRATOR 
Tiucerlab, Inc., 55 Oliver St., Boston 

10, Mass., has developed a new radio- 
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activity demonstrator for the purpose 
of teaching basic principles of radio- 
activity in schools. Included with the 
demonstrator is a glass Geiger tube 
capable of detecting gamma and high 
energy beta rays. 

With this instrument, it is possible to 
illustrate some of the properties of 
beta and gamma radiations, take back- 
ground readings, plot the Geiger tube 
curve of counting rate versus applied 
voltage and to make rough qualitative 
checks of the amount of radioactivity 
in various natural substances. It has 
sufficient accuracy to permit carrying 
out simple classroom and laboratory 
demonstrations of basic principles. 

ELECTRICAL CONTACTS 
Electrical contacts made from copper 

tungsten by the powder metallurgy 
process are now being manufactured 
by Gibson Electric Co., 8362 Franks - 
town Ave., Pittsburgh 21, Pa. 

They will interrupt very heavy cur- 
rents with minimum erosion, having a 
hardness in the order of 90 Rockwell B, 
conductivity of 50 per -cent IACS and 
cross breaking strength of 135,000 
P.S.I. Typical applications include air 
circuit breaker arcing tips and inter- 
mediate contacts, oil circuit breaker 
arcing tips and current carrying con- 
tacts, oil immersed contactor contacts 
and oil immersed transformer tap 
changer contacts. 

ELECTRONIC WELDING DEVICE 

An oscillator and press, complete in 
one unit, for use in laboratories of 
plastic film manufacturers, will ascer- 
tain whether or not the sheeting will 
weld electronically, and at what fre- 
quency. The machine has a variable 
frequency shift where the frequency 
can be changed from 20 to 60 mega- 
cycles. It is entirely automatic and will 
enable a swatch of each roll of material 
to be electronically sealed. Mayflower 
Electronic Devices, Inc., 6014 Hudson 
Blvd., West New York, N. J. produces 
these units. 

Another Prominent Manufacturer 
Relies on Paramount Quality 

SEND FOR 

ARBOR LIST OF 

OVER 1000 SIZES 

Lists great variety of 
stock arbors. Includes 
many odd sizes.Write 
for Arbor List today. 

Inside Perimeters 
from .592" to 19.0" 

This is typical of the wide use of PARAMOUNT 
paper tubes by leading manufacturers of electrical, 
radio and electronic products. With over 15 years 
of specialized experience, PARAMOUNT can pro- 
duce exactly the shape and size tubes you need for 
coil forms or other uses. Square, rectangular, or 
round. Hi- Dielectric, Hi- Strength. Kraft, Fish Paper, 
Red Rope, or any combination, wound on auto- 
matic machines. Tolerances plus or minus .002'. 
Made to your specifications or engineered for you. 

PARAMOUNT PAPER TUBE CORP. 
613 LAFAYETTE ST., FORT WAYNE 2, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 
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DR. CLEDO BRUNETTI will join the staff of Stanford 
Research Institute as associate director. During the war, 
Dr. Brunetti had a leading part in the development of the 
radar -guided bomb and of the radio -proximity -fuse. He also 
had a major part in the development of the two -way wrist 
radio and a radio transmitter so small it can be slipped into 
a lipstick cylinder. He attended the University of Minnesota 
and taught there and at George Washington and Lehigh. 

EARL E. ELDREDGE has been appointed Chief Engineer 
of the Press Wireless Manufacturing Company, Inc. Prior 
to this, Mr. Eldredge, a graduate of Brown University, was 
Chief Engineer with Erco Radio Laboratory. During the 
war, he designed and supervised the building of high power 
transmitters for the Signal Corps, Navy, OSS and other gov- 
ernment agencies as part of a radio communications network 
that reached battle fronts all over the world. 

DR. ROBERT D. HUNTOON has been appointed Chief 
of the Atomic and Molecular Physics Division of the Na- 
tional Bureau of Standards. He received wide recognition 
in the fields of atomic -beam measurement, the phasing of 
oscillators and the study of the deuteron -deuteron nuclear 
reaction. Dr. Huntoon obtained his B.A. degree from Iowa 
State Teachers College and in 1938 received his Ph.D. from 
Iowa State University, specializing in nuclear physics. 

JOHN T. LUCAS is the new supervisor of quality control 
and customer service for the Huntington Radio Tube Plant 
of Sylvania Electric Products, Inc. He was formerly super- 
visor of product engineering at the Altoona, Pa. radio tube 
plant. During the war he was head of product engineering 
for all Sylvania plants in Pennsylvania engaged in the 
Navy's proximity fuse program. Mr. Lucas has a degree in 
electrical engineering from Pennsylvania State College. 

DR. HAROLD A. ZAHL has been appointed to fill the new 
position of Director of Research of the Signal Corps Engi- 
neering Laboratories, which are responsible for the research 
and development of ground signal equipment and special 
electronic devices for the United States Army. Dr. Zahl's re- 
sponsibilities will cover research conducted within the Signal 
Corps' own laboratories and an extended external program 
carried on by contract in universities and in industry. 

BRONISLAW ZAPOLSKI, Industrial Designer, specializ- 
ing in the radio and television field, has started his own firm 
at 19 East 48th St., New York. Mr. Zapolski has designed 
cabinets for such popular sets as the Jewel "Wakemaster" 
and "TeeNee," Air King "Crown Princess," "Duchess," 
Model 625, and DeWald, Templetone and Ansley. His inter- 
est in radio cabinet design recently took him to England 
and France, where he made a comprehensive study of design. 

Regulated Supply 
(Continued from page 10) 

due to the power dissipated in the 500 
megohm resistor, 5 °C. in the 50 megohm 
resistor, and 1°C. in the 3 megohm re- 
sistors at maximum voltage output in 
uncirculated free air. 

A blower capable of circulating 110 
cubic feet of air per minute is mounted 
within the sealed upper compartment 
in such a way that it is directed upon 
the divider resistors. Thus the heat is 
carried away from them and is distrib- 
uted throughout the compartment. This 
tends to give all components the same 
temperature rise and because the total 
thermal capacity of everything in the 
compartment is many times that of the 
resistors alone, their rate of tempera- 
ture rise is greatly reduced. 

There are other components in the 
same compartment dissipating heat but 
the total dissipation is small for the 
mass of material which must absorb it. 

In order to prevent sudden changes 
in room temperature from causing short 
time changes in the temperature of the 
dividers, it was necessary to line the 
inside of the cabinet with heat insulat- 
ing material. It was calculated that a 
one fourth inch layer of asbestos like 
that used in insulating furnace pipes 
would be the thickness which would give 
sufficient "filtering" of any reasonable 
fluctuations in room temperature to 
keep the output voltage drift within the 
requisite drift rate and at the same 
time conduct heat from the inside fast 
enough so that the equilibrium tempera- 
ture was not high. 

Stability with respect to line voltage 
changes is very good. This is partly due 
to the incorporation of a voltage stabi- 
lizer at the a.c. input of the power sup- 
ply. The stabilizer keeps the a.c. ap- 
plied to transformers in circuits af- 
fecting stability within one per -cent 
for line voltage changes from 100 volts 
to 130 volts. The circuits previously 
mentioned for reduction of contact 
potential and the use of regulated low 
voltage d.c. power supplies also con- 
tribute to stability with respect to line 
voltage fluctuations. A test at 5000 
volts on the low range showed an out- 
put voltage change of less than 10 parts 
per million for a change in line voltage 
from 105 to 125 volts. 

The writer acknowledges the impor- 
tant contributions of a number of Gen- 
eral Electric engineers, particularly 
H. R. Summerhayes, Jr., C. E. Horton, 
E. S. Sampson and W. A. Ford in con- 
nection with the development of this 
power supply. 

REFERENCE 
1. Schade. O. H., "Radio -Frequency- Operated 

High -Voltage Supplies for Cathode -Ray 
Tubes." IRE Proceedings. Vol. 31, April, 
1943. 
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"IONOSPHERIC R:%HIO PROP- 
AGATION" (Circular No. 462), the 
staff of the National Bureau of 
Standards. Published by U.S. Govern- 
ment Printing Office, Washington 25, 
D.C. 209 pages. $1.00. 

In order to meet the need for an 
elementary presentation of the theory 
and practical use of radio -wave prop- 
agation involving ionosphere, this book 
has been prepared by the Central Radio 
Propagation Laboratory of the NBS. 
It is in part a revision and expansion 
of the radio propagation handbook that 
was prepared during the war. Current 
knowledge and techniques of making 
radio propagation calculations are 
summarized. 

The theoretical treatment is not 
comprehensive but is intended to ex- 
plain the basic facts and principles of 
electromagnetic propagation and iono- 
sphere for persons who have not had 
advanced courses in electrodynamics. 
Frequent references to the literature 
are made to facilitate further study. 

Data was gathered from ionospheric 
stations either directly or cooperatively 
managed by NBS, and much informa- 
tion that previously had only a limited 
circulation has been made available. 

"PRINCIPLES OF RADAR", 
Denis Taylor & C. H. Westcott. Pub- 
lished by The Macmillan Company, 60 
Fifth Avenue, New York, N.Y. 141 
pages. $3.50. 

Engineers, physicists, mathemati- 
cians and advanced students of radio 
will find this book aimed directly at 
them. It presents the principles of radar 
in the first eight chapters, excluding 
those cases where a `responder' equip- 
ment is placed in the target to be 
located. The remaining parts give a 
summary of the characteristics of a 
selection of typical practical radar 
equipments and a discussion of the uses 
and principles of responder methods. 
The exposition and survey of principles 
underlying radar design is intended to 
help readers who have found so much 
detailed information perplexing, by 
indicating the common factors in the 
various radar material developed and 
used during the war. Emphasis is 
placed on factors determining the per- 
formance of some particular radar 
equipment, and those determining its 
suitability for a specified purpose, 
rather than the detailed behaviour of 
its component parts. 

"SOURCES OF ENGINEERING 
INFORMATION", Blanche H. Dalton. 
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Published by University of California 
Press, Berkeley and Los Angeles, 
California. 109 pages. $4.00. 

This compilation is the revised 
edition of a syllabus originally written 
to be used with lectures on the use of 
the library presented for engineering, 
faculty members and graduate students 
of the University of California who 
wished to make effective use of library 
facilities when doing research. It is a 
practical guide to engineering literature 
and data and is designed as a concise 
reference. 

The arrangement, based on studies of 
the use of an actual library collection, 
enables one to find the key to all 
research previously published in a 
particular field by turning directly to 
the topic. The volume includes informa- 
tion on every type of engineering- 
aeronautics, electronics, illumination, 
electrical engineering, mechanical engi- 
neering, metals and metallurgy, petro- 
leum engineering, mining engineering, 
civil engineering, materials testing, 
ventilation, hydromechanics, etc. 

As librarian of the Engineering 
Library of the University of California, 
the author has had wide experience in 
dealing with problems arising from 
research work, and is well equipped to 
deal with this subject. 

"SI'IIERICAL HARMONICS ", 
T. M. MacRobert. Published by Dover 
Publications, 1780 Broadway, New 
York 19, New York. 372 pages. $4.50. 

A second completely revised edition, 
this volume contains the elements of the 
theory of spherical harmonics for 
students who have a good working 
knowledge of calculus but are not 
familiar with the method of contour 
integration or the modern theory of 
functions of a real variable. This 
edition has extended the theory to 
functions whose orders are any real 
numbers whatever, and added two new 
chapters which deal with some 
properties of the hyper -geometric 
function and an account of the as- 
sociated Legendre functions of general 
real degree and order. A set of mis- 
cellaneous examples, arranged to 
correspond with the order of the text 
has also been included. 

Other chapters include an elementary 
account of the theory of Fourier series, 
applications of this to conduction of 
heat and vibrations of strings, and 
Bessel functions. Throughout the book, 
considerable space has been devoted to 
applications in mathematical physics 
and engineering, particularly to prob- 
lems of mechanical vibrations, heat 
conduction, potential theory and electro- 
statics. 
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NATIONAL ELECTRONICS CONFERENCE 
G. H. Fett, Professor of Electrical 

Engineering of the University of Il- 
linois, and newly elected president of 
the 1949 National Electronics Confer- 
ence, announced that the next meet- 
ing will be held September 26, 27 and 
28 at the Edgewater Beach in Chicago. 
A. W. Graf, Chicago patent attorney, 
was named chairman of the board of 
directors. Other new officers and direc- 
tors are: Executive Vice -President, 
O. D. Westerberg, Commonwealth Edi- 
son Company; Secretary, Karl Kramer, 
Jensen Manufacturing Company; Treas- 
urer, Dr. R. R. Buss, Assistant Profes- 
sor of Electrical Engineering, North- 
western University. 

Committee chairmen and conference 
directors are as follows : Program : Dr. 
L. T. DeVore, University of Illinois; 
Publicity: James W. Armsey, Illinois 
Institute of Technology; Publications: 
P. K. Hudson, University of Illinois; 
Arrangements: James L. Murphy, Ar- 
mour Research Foundation of Illinois 
Institute of Technology; Exhibits: N. 
Cohn, Leeds -Northrup Company and 
Housing: C. M. Brentlinger, Western 
Telegraph Company. 

MEASURING NUCLEAR -VOLTAGE 
THRESHOLDS 

An investigation now being pursued 
by engineers of Westinghouse Electric 
Corporation, 306 Fourth Ave., Pitts- 
burgh 30, Pa. is the accurate deter- 
mination of the threshold voltages of 
elements, i.e., the voltage at which arti- 
ficial radioactive transformations com- 
mence in a nuclear reaction. These have 
been measured before, but not to the 
high degree of accuracy that scientists 
require. 

The equipment used consists in part 
of a 70 mc. resonant tube through which 
the ion stream from a Van de Graaff 
generator is fed. The intensity -mod- 
ulated ion beam produces r.f. voltages 
by induction, and when these are 180 
degrees out of phase, a minimum re- 
ceiver signal results. At these points 
the voltage can be calculated from 
known and meter values by means of 
a relatively simple formula. 

COORDINATE RADIO 
INDUSTRY STANDARDS 

Following the decision to reactivate 
the American Standards Association 
sectional committee on radio for the 
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purpose of promoting interchangeabil - 
ity of civilian and Joint Army -Navy 
components, L. G. Cumming, technical 
secretary of the Institute of Radio En- 
gineers, was appointed secretary of 
the group. 

The committee on Radio C16, spon- 
sored by the Institute of Radio Engi- 
neers, faces the problem of reviewing 
JAN specifications to coordinate them 
with civilian standards where possible. 
In the event of national emergency, this 
trend should facilitate and expedite 
procurement of a wide range of radio 
and electronic components. 

INSTITUTE OF RADIO ENGINEERS 
March 7 to 10, the Hotel Commodore 

and Grand Central Palace in New York 
City will be the scene of the 1949 na- 
tional convention of the IRE. Since so 
much of modern life and living is based 
upon electronics, "Radio- Electronics- 
Servant of Mankind" will be the theme 
of a program combining technical ses- 
sions, social events and manufacturers' 
exhibits. Television will be thoroughly 
covered. 

The IRE's incoming president, Stuart 
L. Bailey, will be honored by a lunch- 
eon, and at the banquet the thirty - 
one members newly elevated to Fellow 
for their contributions to radio will 
be welcomed. Dr. Karl Spangenberg 
will deliver a speech of acceptance in 
their behalf. 

Among the nearly two hundred ex- 
hibits of the latest outstanding develop- 
ments and products of postwar re- 
search will be a center devoted entirely 
to nuclear instrumentation. 

INDELCO 
A new firm in the field of electronics 

is the Industrial Electronic Company, 
Inc., Hanover, Mass., formed to produce 
high quality industrial electronic con- 
trols of exceptionally rugged construc- 
tion. The company is also equipped to 
do sub -contract work on small electrical 
or mechanical assemblies. Officers in- 
clude Clifton Andrews and Harold 
King. 

RMA AND IRE SPRING MEETING 
Virgil M. Graham, director of tech- 

nical relations for Sylvania Electric 
Products Inc. of Emporium, Pa., an- 
nounced that the Fourth Annual Spring 
Meeting of the RMA and the IRE will 
be held at the Benjamin Franklin Hotel, 
Philadelphia, Pa., April 25, 26 and 27. 

According to Mr. Graham, who is also 
chairman of the committee, the pro- 
gram will include visits to Philco Tele- 
vision Station WPTV, and the RCA 
plant at Camden, N. J. The banquet 
will be held Tuesday evening, April 26. 

NEW LITERATURE 

Statistical Quality Control 
Production tolerances in the design of 

electronic systems are discussed in the 
most recent addition to the Office of 
Technical Services library on statistical 
quality control. "Statistical Methods in 
the Design and Development of Elec- 
tronic Systems," PB 94625, is available 
from the Library of Congress, Photo - 
duplication Service, Publication Board 
Project, Washington 25, D. C., at $7.50 
in photostat, $2.75 in microfilm. Remit- 
tance should be payable to Librarian 
of Congress. 

"Quality Control Reports," PB 27165, 
at $2.00 per set, is available directly 
from the Office of Technical Services, 
Department of Commerce, Wash., check 
or money order payable to Treasurer 
of the U. S. 

El- Tronics, Inc. 
Two bulletins, No. 485 and No. 486 

on this firm's line of Geiger -Müller 
counter sets and survey instruments are 
available on request. For these and fu- 
ture releases, address Mr. Frank J. 
McGinnis, 922 Commercial Trust Build- 
ing, Philadelphia 2, Pennsylvania. 

Radioactivity and Tracer Methodology. 
This hand book was prepared by the 

Air Material Command of the U. S. Air 
Forces. The main divisions are: Nuclei 
and Radioactivity, Measurement of 
Isotopes and Biological and Medical 
Applications of Isotopes. Address re- 
quests for PB 93615 to the Office of 
Technical Services, Dept. of Commerce, 
Washington 25, D. C., remittance pay- 
able to Treasurer of U. S. 

Secret Weapon Document 
The "History of Radar," prepared as 

a non -public document, is now available 
from the Office of Technical Services, 
Dept. of Commerce, Washington, D. C. 
It includes information hitherto clas- 
sified as secret and, consequently, now 
freed from security restrictions, is a 
work of unmatched thoroughness. The 
development of radar is traced from the 
last century to the discovery of the 
Breit -Tuve method used for measuring 
the height of the ionosphere. 

The manuscript is available at the 
Library of Congress in four parts, at 
the following prices : PB 93618, PB 
93619, and PB 93620 at $9.00 each, and 
PB 93621 at $4.50, in microfilm. Photo- 
stat copies are $53.75, $55.00, $43.75, 
and $13.75 respectively. Qg 
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c. 

duisiriaìl Review 
AUTOMATIC RECORDING 
SPECTRORADIOMETER 

Sylvania Electric Products Inc., 
Emporium, Pa., has designed and built 
a recording spectroradiometer which 
will plot the full range of visible light 
produced on a television viewing tube 
screen. 

It is believed that this new instru- 
ment should prove a practical means of 

speeding the testing of commercial 
television tubes. By measuring and re- 
cording the degree of output of all vis- 
ible light wavelengths progressively, 
the process analyzes the components of 
the light produced by tube screens, all 
in 48 seconds for each tube. 

Scientific measurement heretofore has 
been a time -consuming process. The 
automatic recording spectroradiometer 
does a complete and accurate job and 
prints the result. This makes it prac- 
tical as a quality control instrument, 
and it should also prove valuable in 
studying screen decay; that is, the de- 
gree of persistence of light on the tele- 
vision viewing tube screen. 

* * * 

ULTRASONIC "STETHOSCOPE" 
IVestitrylroust. Electric Corporation, 

306 Fourth Ave., Pittsburgh 30, Pa., 
has devised an ultrasonic "stethoscope" 

less quality in giant electric generators. 
By means of this new technique, ultra- 

high- frequency sound waves are trans- 
mitted through massive steel parts. 
Electrical impulses are changed into 
sound waves and when projected 
through the metal reveal tiny cracks, 
cavities or foreign particles. They re- 
flect sound back to the crystal and on 
being converted into electrical impulses, 
these reflections appear as bright ver- 
tical lines on the viewing screen of an 
electronic receiver. 

This new testing process is called 
"ultrasonic" instead of "supersonic," 
because the word "supersonic" refers 
to speeds faster than sound, whereas 
"ultrasonic" refers to sound waves at 
frequencies beyond the range of hearing. 

* . .% 

SUPER SPEED X -RAY 
While conducting research leading to 

the development of high -speed x -ray 
movies for analyzing the burning action 
of fuel in a rocket, Westinghouse Re- 
search Laboratories in Bloomfield, N. J. 
attained exposures of 10 millionths of 

a second on x -ray film moving at 150 
frames a second. It was announced that 
a special high voltage radar -type pulse 
transformer and an electronic tube are 
key units in making exposures of such 
rapidity. 

The electronic tube is flashed at 150,- 

000 volts, and the flashes are repeated 
after 150th of a second pauses to re- 
charge the power supply equipment. 
The tube used for x -ray movie work 
is a 14 -inch -long cylinder, which is im- 
mersed, along with the radar -type 
transformer, in an insulating oil bath 
and is placed three feet from the 
x -ray film. 

&Ja-0 .&illak garvt.alik 
Coil performance and the quality of the 

bobbins you use are inseparable. 

PRECISION BOBBINS 
Spiral winding, heavy heat -treated com- 
pression, swaged tube ends securely 
locked, impregnation of complete assem- 
bly, effect lower moisture absorption, de- 
pendable insulation, closer sizing, room 
for larger gauge, or more wire same gauge 
in winding area, weight and space saving. 

which will enable their engineers to 
examine solid pieces of steel by means 
of sound waves and thus assure flaw- 

FEBRUARY, 1949 

Made to Your SPECIFICATIONS 

Round, square, cval, rectargular -any 
.:oil shape. Write fo samples in dielec- 
ric kraft, fish paper, cellulose acetate, 
Dr combinations. Also mfrs. of dielectric 
paper tubes, al forms. Ask for new 
Mandrel List -many new sizes. 

PRECISION PAPER TUBE CO. ó °6' h 
West Charleston 

, sï 
Hartford, Conn. 
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Induction Reuter 
(Continued from page 15) 
supply. This was the correct procedure 
whether the oscillator circuit was of 
the shunt -fed or series -fed type. 

In this method of measurement, the 
important formula which must be con- 
sidered is: 

P =W -L (3) 

where W is the input power to the os- 
cillator circuit, L is the power loss in 
this circuit and P is the power output. 
To determine the quantity L, special 
care and equipment must be applied. 
The loss L consists of the rate of dissi- 
pating heat energy due to the PR loss at 
the anode and finally the PR loss in the 
tank circuit conductors. All of these 
losses appear in the form of heat ener- 
gy absorbed by the water in the cooling 
system. In order to remove the heat 
energy from the water -cooled tubes and 
tank -circuit conductors, it is necessary 
to force water through the cooling sys- 
tem with the aid of a centrifugal pump. 
The general layout of the system for 
measuring L is shown in Fig. 7, with 
the pump circulating water in the closed 
system. The quantity of . water in the 
piping system was negligible compared 
with the 100 gallons in the water tank. 
If, however, this added error must be 
eliminated, the quantity of water in the 
pipe and jacket should be measured and 
added to the quantity of water in the 
tank. 

As an illustration, one system tested 
using this set -up had 110 gallons of 
water and required that the water cir- 
culate through the tube jacket at 8 

Fig 12. Assembled calorimeter. 

gallons per minute. The time required 
to completely circulate the water once 
was 13.75 minutes with the tests actual- 
ly running for 20 minutes. In one 
test it was found that the temperature 
rise in 20 minutes of the 110 gallons 
of water was 18.2°F. This represented 
a dissipation of 636 BTU per minute, 
or 14.75 kw. The total input power to 
the oscillator tube in this test was 
measured as 35.0 kw., giving an output 
power [Eqt. (3)] of 20.25 kw. 

The foregoing measurements were 
performed simultaneously with another 
method described as the calorimeter 
method. 

The calorimeter used in these tests 
is shown assembled in Fig. 12 and con- 
sisted of low carbon, magnetic steel tub- 
ing. The calorimeter replaces the nor- 
mal load of the induction heating unit, 
as shown in Fig. 9. The tap water sup- 
ply was connected to the calorimeter 
hose and water forced through it at the 
rate of 3.20 gallons per minute. With 
the aid of the thermometers, the inlet 
water and outlet water temperatures 
were measured and the flow meter indi- 
cated the number of gallons of water 
flowing per minute. This information 
was sufficient to compute the number of 
kilowatts of power delivered to the calo- 
rimeter by referring to the nomogram 
in Fig. 6. The actual readings of the 
instruments during one of these tests 
were : inlet water temperature, 16°C.; 
outlet water temperature, 41°C.; rate 
of flow, 3.20 gallons per minute. The 
power output of the induction heating 
unit was then obtained with the aid of 
Fig. 6 by locating the point correspond- 
ing to 3.20 gallons per minute and also 
the point for a 25°C. rise in water 
temperature through the calorimeter. 
The former point lies along the abscissa 
and the latter along the left ordinate. 
To determine the power output in kilo- 
watts, a straight -edge is placed along 
the two points and the intersection of 
this line and the right ordinate labeled, 
"Power in Kilowatts" is observed. The 
point of intersection is 21.4 kw., which 
checks very well with the calculated 
value of 20.25 kw. obtained by consider- 
ing the power loss absorbed by the tube 
cooling water. 

To determine the power range of a 
calorimeter it is interesting to estimate 
the maximum power advisable to supply 
a calorimeter of a given size. If less 
than this calculated power is supplied 
to the calorimeter, nothing harmful can 
happen ; however, if more than the cal- 
culated maximum is supplied, the outer 
surface of the calorimeter will become 
red hot and severely oxidized. 

The formula used for the purpose of 
evaluating the maximum power is: 

kw.= 27rk(T° - TOR h 
56.8 d 

.(4) 

Fig. 11. Typical 1 millivolt scale 
modified to read kw. of output power 
using iron -constantan thermocouples. 

where k is the coefficient of thermal 
conductivity, R the mean radius of the 
steel tubing, h the height of the heated 
portion of the cylindrical tubing, d the 
thickness of the heated portion, T, the 
inside wall temperature and T. the 
maximum advisable outer wall temp. 

The calorimeter shown in Fig. 12 had 
the following dimensions; R equal to 
.815 ", k equal to 9.17 BTU /ft.' /C./ 
in. /min., h equal to 0.75" and d equal to 
0.060 ". The inside wall temperature is 
considered to rise to a maximum of 
100° C. while the outside wall tempera- 
ture should not exceed 550 °C. 

The inside wall temperature will gen- 
erally not exceed 100°C., since the cool- 
ing water is passing the inner wall sur- 
face with a very high velocity. The 
means of obtaining the high water ve- 
locity is shown in the photograph of the 
disassembled calorimeter, identified as 
Fig. 10. The large plug of brass re- 
duces the cross -sectional area thereby 
producing a high water velocity at the 
inner wall surface. The position of the 
brass plug as well as the baffles with 
respect to the working section of the 
calorimeter is shown in Fig. 1. 

Substituting these numerical values 
in Eqt. (4), the maximum power ad- 
visable is found to be 27 kw. If more 
than 27 kw. are supplied to the calori- 
meter, the outside wall temperature 
will exceed 550°C. and considerable oxi- 
dation of the steel will result. No other 
harmful effects will occur unless there 
is insufficient cooling water. 

An added feature to the above calorim- 
eter setup was achieved by replacing 
the mercury thermometers with iron - 
constantan thermocouples. The thermo- 
couples were connected series opposing 
so that the voltage across the terminals 
shown in Fig. 8 was proportional to the 
difference of the inlet and outlet water 
temperatures. These terminals were 
then connected to a millivoltmeter move- 
ment. Using the calibration curve of 
Fig. 5 for the iron -constantan thermo- 
couples the difference in the tempera- 
ture was read directly. To eliminate 
reading the millivolt scale and the 
thermocouple calibration curves, a series 
of power scales was marked on the 
millivoltmeter scale, determined by the 
rates of water flow. Thus, for example, 
the particular rates of water flow were 
selected as 1.0, 2.0, and 3.0 gallons per 

E N G I N E E R I N G D E P T. FEBRUARY, 1949 

www.americanradiohistory.com

www.americanradiohistory.com


minute. A copy of this scale is shown 
in Fig. 11 where the millivolt scale is 
included as well as the power scales. 

By reviewing the foregoing discussion 
of different methods for measuring and 
determining the r.f. power output of 
induction heating units, it is quite obvi- 
ous that the calorimeter method is by 
far the most adaptable as well as the 
most reliable. The calorimeter may be 
connected from one heating unit to an- 
other for test without introducing 
changes in calibration, which is not 
generally true of other methods. Final- 
ly, it is possible to change the imped- 
ance load on the heating unit by first 
testing with a calorimeter made from 
a magnetic steel and then with one 
made from a non -magnetic stainless 
steel. The first test will yield results 
which correspond to a low impedance 
while the latter will correspond to a 
high impedance load. The performance 
at these two extreme conditions must 
not be overlooked when considering the 
adaptability of a given induction heat- 
ing unit for general manufacturing 
purposes. 
REFERENCES: 

1. Whiteman, R. A., "Current Transformers 
in Induction Heating," RADIO- ELECTRONIC 
ENGINEERING, April, 1947. 

2. Brown, Epstein, and Peterson, Proceedings 
of the IRE, August, 1943. 

Transmission Set 
(Continued from page 15) 

tary switch) places the output load 
multiple jacks across the load jacks 
with (1) a parallel 600 ohm resistive 
load, (2) a 250 ohm resistive load or 
(3) with no load. Loading the secondary 
of the output transformer is desirable 
for certain tests involving transmission 
line measurements or in other applica- 
tions where the measuring set output is 
terminated only in the VU meter. The 
two additional switch positions cut the 
multiple jacks from the output circuit 
and connect a 600 ohm or 250 ohm re- 
sistive load, respectively, across the 
multiple jacks only. This allows the 
multiple jacks to be used as the termi- 
nating load for the equipment under 

test. The balanced circuit used through- 
out the measuring set allows uniform 
results both with balanced and unbal- 
anced equipment. 

In the measuring set -up combination 
shown in Fig. 1, it was found advanta- 
geous to insert a fixed 10 db. attenuator 
between the input and input multiple 
jacks of the 1 -B. The audio oscillator 
output can then be fed directly into the 
1 -B input jacks and the distortion -noise 
meter input taken from the input multi- 
ple jacks at a 10 db. reduction in signal 
level. This permits the calibration con- 
trol of the distortion -noise meter to be 
run at a correspondingly higher setting, 
which in this instance resulted in easier 
and less critical control adjustment. 

The 1 -B panel is regular 3/e" x 8%" x 
19" aluminum stock. The unusually 
neat appearance was made possible by 
drilling all mounting holes from the 
backside of the panel so that they pene- 
trated to within about ?cie" of the front 
panel surface. Proper depth of these 
holes was determined by drilling a small 
piece of sample stock until the proper 
depth was acquired. A good drill press 
was used to insure perfect alignment 
and :):10" high -speed drill bits used. The 
holes were then carefully tapped to re- 
ceive %2" brass screws. This particular 
size allowed almost three turns of each 
screw, just enough to permit good hold- 
ing action without danger of stripping. 
Mounting brackets were made for the 
fixed source attenuators and for the 
load transformer. Stand -off spacers 
were cut from 14" copper tubing (no 
brass was available) for proper mount- 
ing and alignment of the jacks. After a 
full -scale drawing of the panel design 
was completed, the blank panels were 
sent to local concerns for spraying and 
engraving. A professional, matching 
panel, at reasonable cost, is the result. 
After all parts were mounted, the wir- 
ing was channeled and laced to prevent 
vibration and circuit interaction. 

A typical set -up for broadcast audio 
measurements is shown in Fig. 2. The 
VU meter switch is set to "input" and 
the oscillator output adjusted to read 

Fig. 5. Under -chassis view shows channeled and laced wiring. 
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MEASUREMENTS 
CORPORATION 

Model 59 

MEGACYCLE 
METER 

Radio's newest, multi -purpose instrument con- 
sisting of a grid -dip oscillator connected to its 

power supply by a flexible cord. 

Check these applications: 
For determining the resonant frequency of 
tuned circuits, antennas, transmission 
I ines, by -pass condensers, chokes, coils. 
For measuring capacitance, inductance, 
O, mutual inductance. 
For preliminary tracking and alignment 
of receivers. 
As an auxiliary signal generator; modu- 
lated or unmodulated. 
For antenna tuning and transmitter neu- 
tralizing, power off. 
For locating parasitic circuits and spurious 
resonances. 
As a low sensitivity receiver for signal 
tracing. 

MANUFACTURERS OF 

Standard Signal Generators 

Pulse Generators 

FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF Radio Noise L Field 
Strength Meters 

Capacity Bridges 

Megohm Meters 

Phase Sequence Indicators 

Television and FM Test 
Equipment 

SPECIFICATIONS: 
Power Unit: 51/4 ' wide; 
61/4" high; 7Yo" deep. 
Oscillator Unit: 31" 
diameter; 2" deep. 

FREQUENCY: 
2.2 mc. to 400 mc; 
seven plug -in coils. 

MODULATION: 
CW or 120 cycles; or 
external. 

POWER SUPPLY: 

110 -120 volts, 50 -60 
cycles; 20 watts. 

MEASUREMENTS CORPORATION 
BOONTON © NEW JERSEY 
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the desired reference level. This value is 
then kept constant for all frequencies. 
The correct amount of attenuation is 
then switched into the circuit, about 50 
to 65 db. for preamplifiers and about 10 
to 20 db. for line or output amplifiers, 
and the output meter patched in and set 
to the same reference level. The ampli- 
fier gain in db. is then equal to the 
amount of attenuation in the measuring 
circuit. Amplifier loss, mismatch loss, 
etc., may be determined in the same 
manner. 

Frequency- response measurements are 
made by holding one of the VU meters 
at reference level and noting the varia- 
tion in db. of the other. Usually the in- 
put meter is used as reference unless 
appreciable limiting or compressing ac- 
tion is present in the amplifier system. 
In this case the output VU meter 
should be held at reference level and 
variations read on the input meter. 

Distortion readings are made by 
feeding a signal frequency as above 
and connecting the amplifier output to 
the distortion -noise meter input. Cali- 
bration and control adjustment is car- 
ried out in accordance with the operat- 
ing instructions of the particular noise 
meter being used. Distortion percentage 
is usually read directly on the meter 
scale. For noise readings, the signal fre- 
quency is removed and the amplifier 
input either shorted out or terminated 
with the proper resistive load. The resid- 
ual noise is then read on the distortion - 
noise meter. 

At the present time, three of the 1 -B 
transmission measuring sets are in use. 
One is permanently rack -mounted with 
its associated distortion -noise meter and 
audio oscillator in the master -control 
room of WKRC's transmitter; the sec- 
ond is similarly mounted at the WCTS- 
FM transmitter. The third set (Fig. 1) 
is mounted on a portable dolly with an 
RCA Distortion -Noise Meter and an 
RCA Beat -Frequency Oscillator. The 
dolly is equipped with ball- bearing, rub- 
ber -tired rollers and can be moved very 
quickly from one studio to another. The 
flat top of the equipment cabinet sup- 
ports a tube tester (not shown) to make 
a completely self- contained test unit. 

Development of the 1 -B measuring 
set was under the general supervision 
of George A. Wilson, Chief Engineer of 
WKRC, WCTS -FM and WKRC -TV, 
and was carried out by W. H. Ken- 
nedy (Supervisor) and engineers Har- 
old Magee (who also developed the pres- 
ent design), Eldon G. Bisbee, Jack Hoh- 
man, James Ringland and the author. 
Its operation has more than justified 
the time spent in its design and con- 
struction. 
REFERENCES 

1. FCC "Standards of Good Engineering Prac- 
tice for FM Stations." 

2. RMA Standards Proosal Number 186, Jan- 
uary 15. 1947. 
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Industrial Television 
(Continued from page 6) 

gain as possible, 200 volts per stage has 
been used on the utiliscope. If the multi- 
plier in a particular tube happens to 
have an extremely high gain, it is 
quite probable that the last stages of 
the multiplier will be subject to current 
saturation. However, if a tube was used 
which had a comparatively low gain 
multiplier, it would be necessary to op- 
erate the stages at 200 volts in order 
to get more than ample video from the 
dissector at all usable light levels. To 
take care of the multiplier from tube 
to tube, as well as to provide a means 
for getting maximum peak to peak video 
signal from the dissector multiplier 
under various light conditions, a video 
overload control is used in conjunction 
with the multiplier. This control simply 
varies the gain of one of the earlier 
stages in the multiplier over wide 
limits. Since the saturation problem 
only concerns the last two or three 
multiplier stages, the control is used on 
stage #6. 

Fig. 6 shows the saturation a little 
more clearly. Referring to the figure, 
the x coordinate shows the light on the 
photosensitive cathode while the y 
coordinate shows the collector current 
for varying amounts of light. Curve A 
is a plot of the cathode current as it 
varies with light. If there is no multi- 
plier saturation, the collector current 
should follow the same characteristics 
as this curve. Curve C illustrates the 
saturation of the multiplier when using 
200 volts per stage on this particular 
dissector. It will be noted that satura- 
tion occurs at a variac setting of ap- 
proximately 30 volts. Curve B shows 
the collector current curve for the case 
when the gain of stage #6 has been 
considerably reduced by dropping the 
voltage between multiplier stage #5 
and #6. It will be noted that this 
curve is relatively linear up to the max- 
imum variac setting. Incidentally the 
variac voltage shown is the voltage 
which was supplied to a small slide 
projector. The light from this projector 
was then projected on the cathode of 
the dissector. Referring again to the 
curve, it can be seen that if the light 
on the cathode varied between 50 and 
100, the actual collector current change 
would be only about .3 ma. However, 
with the gain decreased in stage #6, 

PIVOT// /'It EDIITS 
Pages 
3, 4, 5, 30 .... Farnsworth Research 

Corp. 
7, 8 General Electric Co. 

16 Tel- Instrument Co. 

Fig. 11. Side view of camera unit. 

the collector current change would be 
approximately 1.2 ma., or four times 
the video output. If the light were to 
swing between the values of approx- 
imately 20 and 80 or 90, it can readily 
be seen that the points which corre- 
spond to maximum light on the cathode 
would be crushed and the picture would 
have a washed -out appearance. 

Fig. 5 shows a block diagram of the 
deflection unit. V. is used as the vertical 
scanning oscillator for the dissector 
operating at a frequency of 60 cycles. 
In order to obtain a synchronizing pulse, 
a small amount of 120 cycles from the 
power supply rectifier is fed into a 
grid of the vertical oscillator. An in- 
tegrating circuit is placed across the 
saw -tooth developed by the scanning 
oscillator in order to derive a 60 cycle 
pulse, which is later used for blanking 
and synchronizing of the monitor. The 
developed saw -tooth is then fed to V2, 
the vertical scan amplifier, where it is 
amplified. Output of the vertical scan- 
ning amplifier then feeds the dissector 
vertical deflection coils through a 
matching transformer. The vertical de- 
flection coil has an inductance of ap- 
proximately 1 millihenry. V. is the 
horizontal scanning tube which fur- 
nishes the horizontal scan for the dis- 
sector, and a horizontal pulse which is 
used for synchronizing the monitor, as 
well as a pulse which is later shaped 
and used as the horizontal blanking 
pulse. (This circuit will be discussed 
later.) The beam relaxor, as it is called, 
also furnishes a pulse which has a peak 
amplitude of approximately 3 kilovolts 
which is rectified by V., to supply 2 kv. 
d.c. to the dissector multiplier. 

Fig. 12 shows the beam relaxor and 
high voltage circuit a little more in de- 
tail.* This circuit operates at a fre- 

*See -"A Deflection -type H. V. Power Supply 
for Television Receivers." RADIO- ELECTRONIC EN- 
GINEERING edition of RADIO NEws, June 1946. 
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quency of approximately 15,750 cycles. 
The oscillator is an L/R type in which 
the frequency determining constants 
are the dynamic plate resistance of the 
tube and the plate circuit inductance. 
Actually the deflection coils, which are 
directly across the grid side of the 
transformer, and the stepup ratio of 
the transformer, determine the induct- 
ance in the plate circuit. Impedance of 
the horizontal deflection coil is approx- 
imately 2 millihenries. The turns ratio 
of the beam relaxor transformer is 
approximately 6 to 1. The operating 
dynamic resistance of the 6L6 is ap- 
proximately 1000 ohms. This oscillator 
develops an impulse across the plate 
circuit which has a peak value of ap- 
proximately 2000 volts. The grid wave 
is the same in form as the plate wave, 
and has an amplitude of approximately 
400 volts. The linearizing circuit which 
is placed in parallel with the deflection 
coils is to remove overshoot which ap- 
pears at the end of each pulse. Width 
of this pulse is approximately 10 mi- 
croseconds. The frequency of the beam 
relaxor can most readily be controlled 
by varying the cathode resistance. In 
this case a fixed resistance is used in 
the cathode circuit inasmuch as the 
frequency of 15.75 kc. is not critical 
and a deviation of as much as plus or 
minus 500 cycles will make no difference. 

An additional winding is placed on 
the beam relaxor transformer in order 
to raise the 2 kv. plate impulse to ap- 
proximately 3 kv. This 3 kv. pulse is 
then rectified by the high voltage recti- 
fier V4 to supply the d.c. voltage for 
the dissector multiplier. 

Referring once again to Fig. 5, Vs is 
used for distributing out, at low imped- 
ance, horizontal and vertical synchro- 
nizing pulses to the monitor. The hor- 
izontal pulses obtained from the grid 
of the beam relaxor are divided down to 
approximately 40 volts where they are 
fed into the grid of one section of V5. 
These horizontal pulses are then taken 
from the cathode of this tube and used 

Fig. 12. Beam relaxor 
and high voltage circuit. 

FEBRUARY, 1949 

for snychronizing the monitor hor- 
izontal oscillator. The other half of Vs 
is used to give a low impedance output 
source for the vertical synchronizing 
pulses. These same horizontal and verti- 
cal pulses which are fed to the sync out- 
put tubes are also fed to V0, the hori- 
zontal and vertical blanking mixer and 
mixer injector. The function of this 
tube is to shape, mix, and clip the blank- 
ing pulses. These blanking signals are 
then fed to V2, the first half of which 
is used as a blanking injector and auto- 
matic black level setter, and the second 
half is used as a video amplifier. To 
better understand this circuit, refer 
to Fig. 9. It can be seen that the hori- 
zontal and vertical signals are fed to the 
grid of the first half of Vc. These sig- 
nals are then clipped in this section and 
fed to the second section of V5. This 
section is used as a cathode follower. 
The 80 ohm cathode resistor is chosen so 
as to give approximately 5 volts peak 
blanking pulses at this point. Although 
these pulses are clipped in the first sec- 
tion of V7, it is necessary that the am- 
plitude of these pulses on the cathode 
of V. be no greater than necessary. If 
the amplitude of these pulses is ex- 
tremely great, there will be a small 
amount of horizontal pulse fed through 
V7 due to the grid- cathode capacitance 
of the tube. This small capacitance will 
cause the signal fed through to be dif- 
ferentiated, which will give a small 
negative pip in the video. This will 
show up as a bright bar on the leading 
edge of the picture. 

The d.c. voltage developed across the 
dissector collector load resistor due to 
random noise in the dissector will re- 
main a constant value. Any light which 
strikes the cathode will cause a corres- 
ponding increase in collector current, 
hence increased negative voltage of col- 
lector. Since more light causes more 
electrons to flow to the collector, the col- 
lector becomes more negative with re- 
spect to ground. 

The initial clipping level of the level 
setter can be set by applying just 
enough positive voltage to the cathode 
of V7 to allow only a very small amount 
of the blanking pulses to come through. 
Any light on the dissector cathode will 
then cause more negative voltage to 
appear at the clipper cathode, which 
will pass through the diode, so the 
pedestal will always be full but no video 
can ever extend beyond black level. 

Referring once again to Fig. 5, V., 
is used as the second video amplifier 
and cathode follower output tube. The 
cathode follower is designed to work 
into a 100 ohm line. 

Fig. 10 shows a schematic of the 
monitor. The deflection circuits for the 
monitor are very similar to those used 
in the camera. The deflection yoke has 
an impedance of approximately 2 mh. 

E N G I N E E R I N G D E P T. 

and is matched to the vertical output 
amplifier by a transformer. Horizontal 
sync signals are amplified by a 6SN7 
and this amplified pulse is injected into 
the screen of the beam relaxor by using 
a common impedance in the sync ampli- 
fier plate and beam relaxor screen. The 
one basic difference between the moni- 
tor and camera unit is that the high 
voltage needed for the cathode ray tube 
is positive and should be between 6 and 
8 kilovolts. This voltage could be ob- 
tained by the use of one 8016 rectifier; 
however, it was felt that the additional 
safety factor obtained by using two rec- 
tifiers in a voltage doubler circuit was 
well worthwhile in view of the service 
requirements of the equipment. A 6AC7 
is used as a video amplifier in order to 
raise the video level to approximately 
15 volts peak to peak. 

Although the equipment was initially 
designed for use in conjunction with the 
water gauges at power plants, there 
have been many uses for this type 
equipment. One of the most recent and 
probably most interesting is that one 
of these units had been subjected to in- 
tensive radiation in one of the places 
where a large amount of atomic re- 
search is being carried on. It was found 
that the radiation had no effect on the 
equipment and that it can be used as 
an aid in atomic research. 

ZOPHAR 
WAXES 

ß;óe COMPOUNDS 
and 
EMULSIONS 

FOR 
INSULATING and WATERPROOFING 

of ELECTRICAL and 
RADIO COMPONENTS 

Also for 
CONTAINERS and PAPER 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 
Meet all army and navy 
specifications if required 

Inquiries Invited 

ZOPHAR MILLS, INC. 
FOUNDED 1846 

122 -26th ST., BROOKLYN, N. Y. 
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TYPE "A" 
ASSEMBLY BIT ZUG 4 Feete Ri64a ;4uiand 

ú2 Paeoet nacieiv 
Engineering and Production Executives vote this award to CLUTCH HEAD 

Screws on the score of production increases ranging from 15% to 50% ... plus 
the added savings accruing from the elimination of costly skid damage and 
of burred or chewed -up heads. On the basis of experience resulting from 
change -over from other types of recessed head screws, here is how these users 
score CLUTCH HEAD supremacy: 

1 

2 

3 

4 

5 

High visibility of the clutch recess inspires operator confidence for un- 
hesitating faster driving, while dead -center entry with the Center 
Pivot Column prevents driver canting. Straight driving is automatic 
... hence no burred or chewed -up heads. 

Absence of "ride- out," due to CLUTCH HEAD'S non -tapered driving en- 
gagement, checks out hazard of driver skidding. Freedom from end 
pressure makes driving effortless, safer and smoother for a stepped 
up tempo. 

The Lock -On to check out fumble spots ... screw and bit locking as a 
unit to permit one -handed reaching and driving from any angle. 

The unequalled durability of the Type "A" Bit with a record of driving 
214,000 screws non -stop ... plus the economy of its repeatable recon- 
ditioning in a simple 60- second operation. 
The importance of CLUTCH HEAD'S basic design for common screwdriver 
operation ... to simplify adjustments and cure field service "headaches." 

Make your own test of these exclusive CLUTCH HEAD features. Ask us to mail you screw 
assortment, sample Type "A" Bit and illustrated Brochure. 

COMMON 
SCREWDRIVER 

UNITED SCREW AND BOLT CORPORATION 
CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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U P 
and Lever Switching Connects Each Tube Pin to Proper Circuit 

D OWN 
L ALL ELEMENT CHECK -Thor- 
ough conclusive test of tube elements, 
shields and taps. The only commer- 
cial tester to get at each tube pin and 
make an open and short check. 
2. NO HUNTING FOR SOCKETS 
-No plugging into wrong socket. 
Circuit flexibility requires only one 
socket for each type of tube base. 
3. CIRCUIT CLARITY - Lever 
switch numbering corresponds to 
RMA tube pin numbers, connected to 
bring out each active tube element. A 
simple up or down motion of the 
lever instantly makes the connection. 
4. OPERATION SIMPLICITY - 
Minimum of control settings plus 
straightforward arrangement of this 
outstanding emission circuit. Gener- 
ally not more than five of the 10 lever 
switches need be set. 
5. "PICTURE" YOUR CIRCUIT 
-Assures confidence in tests and en- 
ables special tube checks for balanced 
circuits, special loads, etc. "Trick" 
switching circuits make it more dif- 
ficult for the serviceman to "picture" 
his test circuit. 
6. SET UP YOUR OWN TEST FOR 
NEW TUBES - The "pictured" 
circuit and straightforward test pro- 
cedures enable the user to set up data 
for new tubes. A feature rarely found 
in commercial type tube testers. 
7. INDIVIDUAL CONTROL FOR 
EACH TUBE ELEMENT - Takes 
care of roaming elements, dual cathode 
structures, multi -purpose tubes, etc., 
in addition to standard value tests. 

W XrT$,IRE9M$rWE 
Yc BrN{TOi2)4ErrG. r 

. I ! T . D 

TUBE TESTER MODEL 3413 
Triplett lever switching 
c:rclit arrangem_ent has 7 
distinct acvaita.ges con- 
tributing to maxstum :lex- 
ibili -y, simplicity of opera - 
tiDn and anti- obsolese -ice. 

NET DEALER $6675 
PRICE 

... Combination 
Volt- ohm -Mil- Ammeter Model 3480 
This tester combines the Tube Tester Model 3413 with complete 
facilities for voltage current and resistance analyses . . . a real 
economy for those shops requiring a combination tube tester and 
volt- ohm -mil- ammeter . . . Attractive two tone mete case with 
detachable hinged cover ... 

TECH DATA 
D. C. Volts: 0- 3.12 -60- 300 -1200, at 10,000 Oáms /Volt. 
A. C. Volts' 0- 3 -12 -60 -300 -1200, at 2,000 Ohms /Volt. 
D. C. Amps: 0 -12, at 250 Millivolts. 
D. C. Milliamps: 0- 1.2 -12 -120, at 250 Millivolts. 
Ohms: 0- 1000 -10,000 (10 -100 at center scale). 
Megohms: 0 -1 -50 (10,000 -500,000 Ohms center scale). 
Output: Output Jacks, Condenser in series with A. C. Volt ranges. 
Scale: 5.6" long on top scale arc. 0 -1000 Ohms and 0 -50 Megohms an top arc. 
0 -12- 60-300 A. C. and D. C. Volt figures are on four separas arcs. Scale 
markings are black on white except A. C. are red on white: 3-1K Ohms scale 
is green on white. 

2eGlGt d IILJ.tt. . . ea .. 
MODEL 3480 $9875 ... U.S.A. Dealer Net 

SEE AT YOUR RADIO PARTS DISTRIBUTOR OR FOR MORE INFORMATION . .. WRITE 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 
In Canada. Triplett Instruments of Coned°, Georgetown, Ontario 
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 <<g NTA 3 Great 
Mail Centers 

To Speed Orders 

FAT Err E 

E LECTRO 

CONCORD 
NEWS 

29 Years of Service- 500,000 Satisfied Customers 

GET IN ON THIS SOCKO MAG DEAL! 
BARGAIN HQ. 
IN CHICAGO 

What happens when the out-of -town radio 
man hits Chicago? Usually, the Mrs. head 
for Marshall Field's ... and the Mr. goe 
straight to Lafayette -Concord, either theoe 
on Jackson Boulevard or the West Madison 
St. place. (Matter of fact, L -C even gets pri 
ority over the burlesque on lower State St.! 
The West Madison Street outlet is one of the 
newest and neatest layouts in all Chicago 
But it's still as homey and comfortable a 
an old felt hat. No matter how busy the 
place is with local radio men rushing in to 
pick up parts, there's always time to bat the 
breeze with visitors from Iowa or Kansas. 

MAIL ORDERS SPEEDED 
Mail orders are handled at the Jackson 
Blvd. place. The orders pour in by the bushel 
basket every day, and they're processed 
right through the world's biggest radio sup- 
ply organization, marked special all the way. 

The Pens C at 
229 West Madison St , Cidsego 

Usually by the same night, your order has 
been filled, checked and double checked, 
packed and sent winging on its way. Quite 
an operation! Lafayette can do it, because 
we're geared that way. We keep a tremen- 
dous stockpile in Chicago so that you won't 
be held up a minute. Thousands and thous- 
ands of different items are held in instant 
readiness including the hard -to-get things 
a man could spend days looking don 

FRIENDLY, HELPFUL ADVICE 

Lots of orders come in with pretty tough 
problems attached, including some lulu's on 
TV and hi -8! But it's all in a day's work at 
Lafayette- Concord ... and we have a staff 
of smart engineers who sit in their own 
private ivory tower and do nothing else 
but help solve your technical problems. 

REAL MONEY - SAVING VALUES 
But most of all L -C customers go for the 
rock- bottom prices, whether they order from 
the mail order centers in Chicago, New 
York and Atlanta ... or shop in person at 
any of the L -C outlets. With the cost of liv- 
ing what it is. that's a mighty important 
onsideration these days. 

See Page 125 for L -C 
Bargain Supplement! 

ORDER BY MAIL OR SHOP IN PERSON 
AT ONE OF THESE OUTLETS 

NEW YORK 
100 Sixth Ave. 

642 E. Fordham Rd.. Bronx 

CHICAGO 
901 W. Jackson Blvd 
229 West Madison St. 

ATLANTA BOSTON NEWARK 
2e6 Peachtree St. 110 Federal St. 54 Central Ave. 

4 WAYS TO LOOK AT TELEVISION! 

How do you get around the problem of con- 
gestion that comes up when groups gather 
around video? E. Burton Benjamin of New 
York has come up with an interesting an- 
swer. It's a 4- screened, 360 degree, all- angle- 
vision TV set, for which patent is now pend- 
ing. This receiver can be encircled with 
chairs so that up to 100 people can see the 
action. Mr. Benjamin states that the 4 -way 
screening is achieved without quadrupling 
the cost; using a single projected cathode 
ray tube with a series of semi -silvered mir- 
rors that reflect and transmit the image 
from one projecting kinescope. Sounds like 
a sensible idea for circular bars, theaters, 
hotel lobbies and other public places. 

BE SURE TO SEND FOR 

THIS NEW BARGAIN BULLETIN 

Maybe you think your eyes won't pop too, 
when you see the new Lafayette bargain 
bulletin, just off the press! Hundreds of 
super -specials for service men at prices you 
haven't seen since long before the war .. . 

close-outs ... odds and ends . limited 
quantities ... all sorts of parts and tools 
that you can pick up at a fraction of the 
original price! 
Send for your copy NOW, so that you can 
get first crack at the selection. Don't lose 
a minute ... this stuff is going to go fast! 
Rush the coupon to us on a penny postcard. 
We'll see to it that you get your copy of 
this "lower-the-cost-of-living" Bargain Bul- 
letin by return mail. Act now! 

TO OUR REGULAR CUSTOMERS 

Don't write for the flyer if you are on 
our mailing list, the January Flyer is 
being rushed to you now! 

SOLDER IRON BUY 
lea WATT 
HEAVY DUTY 
U. L. LISTED 

LISTS FOR 
$6.751 

while they last L 6 9 

Here's your chance to pick up o fine 100 - 
watt Belden iron, at nearly two- thirds off! 
Mfd. by Drake and Underwriters Listed. 
Ideal for radios, switchboards and other 
"close quarter" Work. Comes complete with 
6-foot cord, stand. it" tip. Don't miss out 
on a terrific Lafayette bargain! 
No. 99003000, Shpg. wt $2.69 

LAFAYETTE- CONCORD 
THE WORLD'S LARGEST RADIO SUPPLY COMPANY 
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"RADIO MAINTENANCE"oFFERs SPECIAL 
$2.00 BINDER FREE WITH SUBSCRIPTION 
TO ALL LAFAYETTE -CONCORD CUSTOMERS 

HERE'S THE BEAUTIFUL BINDER 
YOU GET FREE. WORTH OVER $2! 

"RADIO MAINTENANCE" is the technical 
"eye and ear" for thousands of veteran radio 
servicemen and technicians. No matter how 
busy they are, they always manage to find 
time to go through every issue ... even if 
it's during lunch time. Because RADIO 
MAINTENANCE is crammed with practi- 
cal info that service men are thirsting for. 

Just to give you an idea, here's the type of 
article you'll find in RADIO MAINTENANCE: 

TELEVISION SERIES: Complete instruction on 
television from theory to troubleshooting, 
installation and alignment. 

AM SERIES: The biggest chunk of a service- 
man's business is still servicing AM sets. 
Complete coverage on hints and kinks of 
shop and field work. 

FM SERIES: Keep up with the ever -increasing 
importance of FM -new developments, new 
working angles, new equipment. 
SOUND EQUIPMENT SERIES: Get your share of 
the thousands of dollars made each year 
on PA installation and maintenance. 
TEST EQUIPMENT SERIES: How to select, how to 
operate and when to use-different test units. 
You can see what information like this is 
worth to the busy service man. Why, the 
time it can save you on a single job will pay 
for the entire subscription! That's why 
Lafayette- Concord is glad to call your at- 
tention to this unusual offer of Radio Main- 
tenance Magazine. r.LL.L...... 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

The top -flight service man knows he has 
to keep up with latest developments in 
radio maintenance. He can't afford to be 
content with what he knew last month. 
Things are moving along too fast on TV 
and hi -fi. New ideas and improved tech- 
niques are percolating all over the place. 

These stele developments are worth money 
to you. They can help you do a better job 
with fewer headaches. They can help you 
earn more per week without .patting in 
any additional hours! - 

Lafayette recognizes this. We know that 
it's as important for you to get the latest 
In service pointers as it is to get a good 
buy on the parts you use. That's why 
we're bringing this offer of Radio Main- 
tenance Magazine to your attention. 

On the coupon below send in your two - 
year subscription to RADIO MAINTE- 
NANCE Magazine. You will receive free 
of charge, a beautiful gold- inscribed ref- 
erence binder- easily worth two dollars! 
This binder is of heavy quality, with 
boarded covers, built to take a lot of pun- 
ishment around the shop without showing 
it. It holds up to 18 issues of RADIO 
MAINTENANCE Magazine ... enables 
you to keep all this money- making, time- 
saving information at your fingertips. 
available for instant reference! 

AVAILABLE TO PRESENT SUBSCRIBERS 

If you're already a subscriber to RADIO 
MAINTENANCE, you can still get in on 
the deal: Send your reorder for two more 
years to Lafayette- Concord now, to get 
under the wire for this unusual free offer. 
This will enable you to receive the binder 
with your next issue of RADIO MAIN- 
TENANCE Magazine. 

Send check or money order for $5.00 
covering 2 -year subscription to Lafayette - 
Concord with coupon. Get it into the mail 
NOW. It's the best investment a service 
man can make! 

tatatataMtafa IInI 
RUSH COUPON NOW! 

LAFAYETTE- CONCORD, 100 Sixth Avenue, N. Y. 13 

901 W. Jackson Blvd., Chicago 7 or 265 Peachtree St., Atlanta 3 
Dept. RB -9B 

I want to gdt in on the special 
dividend offer! Place with Radio Main- 
tenance Magazine my 2 year subscrip- 
tion, for which I enclose $5.00 in check 
or money order. I am to receive the Rush FREE Bargain Bulletin. 
$2 binder FREE OF CHARGE. 

Check here if subscription is re- 
newal. 

MAIL TODAY 

Rush FREE 180 -page 1949 Lafa- 
yette- Concord Catalog. 

Name 

Address 

City Zone State 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
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I 
I `.- .rata- ta.-.tatatatatata- ta_u -.i 
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Lear 

TELEVISION, ELECTRONICS 
6 

OP w!_ HOD HOME TRAINING 

You receive all parts, 
including tubes, for 
building this fine, mod- 
ern Superheterodyne 
Receiver. This and other 
valuable standard 
equipment becomes 
your property. 

Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 

train you for today's unlimited opportunities in Radio 

FREE 40,044 
klect 

wile tea V" 
Good Jobs Await the Trained 

Radio Technician 
You are needed in the great, modern Radio, Television and Electronics in- 
dustry! Trained Radio technicians are in constant and growing demand at 
excellent pay -in Broadcasting, Communications, Television, Radar, Research 

Laboratories, Home Radio Service, etc. National Schools Master Shop Meth- 
od Home Study Course, with newly added lessons and equipment, can train 
you in your spare time, right in your own home, for these exciting oppor- 
tunities. Our method has been proved by the remarkable success of Na- 
tional Schools- trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools Course includes 
not only basic theory, but practical train- 
ing as well -you learn by doing. We send 
you complete standard equipment of pro- 
fessional quality for building various ex- 
perimental and test units. You advance 
step by step until you are able to build 
the modern superheterodyne receiver 
shown above, which is yours to keep and 
enjoy. You perform more than 100 ex- 
periments -build many types of circuits, 
signal generator, low power radio trans- 
mitter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it -send for them today! 

NOW! New Professional Multitester Included! 

February, 19-19 

This versatile testing instrument is port- 
able and complete with test leads and 
batteries. Simple to operate, accurate and 
dependable. You will be able to quickly 
locate trouble and adjust the most deli- 
cate circuits. You can use the Multitester 
at home or on service calls. It is de- 
signed to measure AC' and DC volts, 
current, resistance and decibels. You will 
be proud to own and use this valuable 

'professional instrument. 

Lessons 

and 

Instruction 
Material Are Up -to -date, Practical, Interesting. 
National Schools Master Shop Method Home Training gives you basic and 
advanced instruction in all phases of Radio, Television and Electronics. Each 

lesson is made easy to understand by numerous illustrations and diagrams. 
All instruction material has been developed and tested in our own shops and 
laboratories, under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request -use the coupon below. 

You Get This and Other 
Valuable Information in 
the Free Sample Lesson: 

I. Basic Receiver Circuits and Ilote They Are 
Used. 

2. construction of the Antenna Circuit. 
2. ]low Energy Is Picked Up by the Aerial. 
4. How Signal Currents Are Converted into 

Sound. 
5. ?Sow the Tuning Condenser Operates. 
G. How the It -F Transformer Handles the Sig- 

nal and other data, with diagrams and il- 
lustrations. 

Both Home Study and Resident 
Training Offered 

APPROVED FOR 

VETERANS 
Check Coupon Below 

NATIONAL SCHOOLS 
Los ANGELES 37, CALIFORNIA EST.1905 

MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

'Bonet Schools. Dept. R14-2 
4000 S. Figueroa. Los Angeles 37. Calif. 

Mail me FREE the hook "Your Future in Radio' including a sample lesson 
of your course. I understand no salesman will call on me. 

NAME AGE 

A DDIt ESS 

CITY ZONE STATE 

C Check here if Veteran of World War II 
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FOR F M -T V 
SERVICE REQUIREMENTS 

ere - at prices you can afford - are 
five Laboratory Caliber Electronic 

Test Instruments that you need 

to insure efficient and profitable 
AM - FM - TV servicing. 
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MODEL 906 
FM -AM SIGNAL GENERATOR 
Choice of the big engineering laboratories plus thousands of service technicians, 

906 
stonds out as maximum value. 90 kc. thru 
210 me in 8 ranges, :t1% occurac ; 
thon 

Y2 microvolt, including 
1 volt Y less 

v t v.m..m ^9 strays tu over shielding, tered output; multiple g adjustable 
0 to 100% amplitude modulation, adjustable 

0 to 1,000 kc. FM 
sweep 

Price only $116.50 net 

MODEL 900 -A "VOMAX" 
The new "VOMAX" is the truly universal 

v.t.v.m. - makes TV, FM and AM measure- 
ments accurately - at highest meter resistance. 

Giant meter, non - breakable glass; 45 ranges; 
new single probe for a.c., d.c., a.f., -r.f., volts, 
ohms, db. and current measurements. "VOMAX" 

can be used for measuring TV power supply 
potentials up to 30 Kilovolts when used with 

our new High Voltage Adaptor Probe. Advanc- 
ing far beyond its predecessor, choice of experts, 

"VOMAX" equips you with the world's newest 
and finest meter for only $68.50 nef. 

MAIL POST CARD tor new 
catalog showing complete 
line of Laboratory Caliber 
Electronic Test Instruments. 
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OVER 37 YEARS OF RADIO EN e ' EERING ACHIEVEMENT 
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7feC Si.Y V f/ I 1 cL/ 

904 C/R BRIDGE 

olibe enser 
ber resistor tester 

mmfd 
/1p00 mfd.,óf leakage r variable 
d.c. 9e current; polarizing U 

/Ip00 
1l eakage 0/50% ^9 volto 

accuracy 
d.c. 

s all 
condensers 

with 
of 3 % 

power 

applied. 
Only Met 

Y 349.90 
Net 

EXECUTIVE OFFICES 1240 MAIN ST., HARTFORD 3, CONN 
F A C T O R Y O F F I C E : 1 2 4 9 M A I N ST., H A R T F O R D 3 , C O N N . 
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Your electronic equipment 

is no better than 
its smallest 
component .. . 

CLOSE CONTROL RHEOSTATS 

Here is the most extensive line of 
rheostats offered today . . . 10 
sizes, from 25 to 1000 watts, with 
many resistance values. All - 

ceramic construction. Windings 
are locked in vitreous enamel. 

g. VITREOUS ENAMELED RESISTORS 

Resistors are wire wound on a ceramic 
core, rigidly held in place, insulated, 

and protected by vitreous enamel. 
Even winding dissipates heat rapidly 

-prevents hot spots. Many types, in 
ratings from 5 to 200 watts. 
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DIVIDOHM ADJUSTABLE RESISTORS 

Used as multi -tap resistors 
or voltage dividers. Nar- 

row strip of exposed winding 
provides contact surface for the 

adjustable lug. Available in seven 
sizes -10 to 200 watts. 

RADIO FREQUENCY PLATE CHOKES 

Single -layer wound on low 
power factor steatite or 

molded plastic cores. Seven 
stock sizes cover range 3 to 

520 mc. Two units rated 600 
ma; all others 1000 ma. 
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A 2 -watt molded composition 
unit with good margin of 
safety. It is unaffected by 
heat, cold, or moisture. 

Resistance element is a 
thick, solid -molded ring. 

MOLDED COMPOSITION POTENTIOMETER MOLDED COMPOSITION RESISTORS 

Small and sturdy, these 
"Little Devil" units come 
in %, 1, and 2 -watt sizes. 

10Ohms to 22 megohms. 
Tol. ± 10% and ± 5 %. 

OHMITE MANUFACTURING CO. 
4884 Flournoy St., Chicago 44, III. 
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NOW Available with New Automatic 
DUAL -SPEED RECORD PLAYER 

For Playing Both Standard and LP (Long Playing) Records 

NEW 
SERIES 16 
SUPER DE LUXE 

AM-FM 
CHASSIS 

W'r PANASONIC 
SPEAKER 

Here is the last word in radio engineer. 
ing . . . a powerful, world- ranging, mag- 
nificently -toned radio that is unsurpassed for 
performance, selectivity, sensitivity, and advanced 
engineering features. Uses these latest -type tubes, rectifier 
and tuning indicator: three 7A7, three 7A4, two 7C5, one 7A6, 
one 7Q7, one 6BA6, one 6BE6, one 6C4, one 6AL5, one 5U4, one 6U5. 
Comes complete with satin stripe copper finish front panel attached, Magna - 
Tenna Loop Aerial and giant 14M" Electro- Dynamic Panasonic Speaker. Requires 
only a few minutes to install, plug in and play. 

AVAILABLE in Separate CHASSIS or Complete Consoles Like this 

Beautiful SYMPHONY GRAND 
AM-FM RADIO PHONOGRAPH 

with NEW DUAL-SPEED 
Automatic RECORD PLAYER 

For Both STANDARD and LP RECORDS 

A Magnificent musical instrument 
and a masterpiece of cabinet design. 
Uses Series 16 Super DeLuxe AM- 
FM Chassis. Giant 14M" Panasonic 
Speaker; Tri -Magnadyne Coil Sys- 
tem; Built -in Loop Antenna. Other 
luxurious console and table model 
cabinets available with Series 16, 12 
and 8 chassis -on Easy Terms and 
30 Days Free Trial. 

BUY DIRECT FROM FACTORY and SAVE! 

MIDWEST RADIO & TELEVISION CORP. 
IDept. 377 909 Broadway, CINCINNATI 2, OHIO 
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OUTSTANDING 

FEATURES 
Including the 

Exclusive Midwest 
FLASH- O -MATIC 

Volume and Bond Indication 
TELEVISION 

Audio Switch -Over 
FIDEL -A -STAT 

Color -Ray Tone Selection 
TRI -MAGNADYNE 

Coil System 
... Plus NO -DRIFT FM 

and many other features 

Send This Coupon Today -Write In Name and 
Address (Please Print) on Coupon or lc Postcard 

MIDWEST RADIO & TELEVISION CORP, 
Dept. 377 909 Broadway, Cincinnati 2, Ohio 

Please send me your new FREE 1949 Catalog. 

NAME 

ADDRESS 

CITY ZONE STATE 

RADIO e& TELEVISION NEWS 
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Sub -miniatures, seven- and nine -pin 
miniatures, standard types, and the 
great Lock -In radio tubes are all in- 

cluded in the famous Sylvania line ... all represented 
in the leading makes of home receivers -from portable 
models to console combinations and television receivers. 

It is the high quality of these Sylvania tubes that 
has made them preferred ... has made them famous 
throughout the world. 

For full information about Sylvania tubes, see a Syl- 
vania Distributor, or write Sylvania Electric Products 
Inc., Radio Tube Division, Emporium, Pa. 

SYLV4 IA 
ELE RIC 

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT 

LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC LIGHT BULBS 
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Space limitations in communications equipment 
call for a new form factor in crystal temperature 
stabilizers. Again, Bliley is first with the answer. 
The new TCO -1 is a miniaturized crystal oven 
which provides the high temperature stability 
necessary for precision performance. The TCO -1 
employs a Bliley type BH6 crystal unit which is 
mounted internally. With this combination, fre- 
quency stability may be maintained within. 0001% 
over a wide ambient temperature range. This 
crystal oven, with type BIN crystal unit, is sup- 
plied at any frequency in the range 1 -100 mc. 

OPERATING CHARACTERISTICS 
1. Temperature stability ± 2°C from minus 50°C 

to plus 70 °C. 
2. Operating temperature: 75 °C. 
3. Rating: 6.3 volts, 5.5 watts. 

DIMENSIONAL DATA 

CRYSTALS 
BLILEY ELECTRIC COMPANY 

UNION STATION BLDG., ERIE, PA. 

ROBERT W. GALVIN has been named ex- 
ecutive vice -president of Motorola, Inc. 
filling a position 
which has been va- 
cant since 1944, fol- 
lowing the death of 
Joseph E. Galvin, 
who was co- founder 
of Galvin- Manufac- 
turing Company, 
forerunner of 
Motorola, Inc. 

The new executive vice- president is 
26 years old and has been a director of 
the company since 1945. Mr. Galvin 
has been with the company since 1940 
and has served in various capacities. 

Mr. Galvin served in the U. S. Army 
Signal Corps and received his medical 
discharge in 1943.. Prior to his recent 
appointment he was, for two- and -a- 
half years, assistant to Elmer Waver- 
ing, vice -president in charge of Motor- 
ola's auto radio division. 

* * * 

J.F.D. MANUFACTURING CO., INC. of 
Brooklyn, New York has recently com- 
pleted a new factory building which 
will provide 60,000 square feet of floor 
space in addition to an adjoining plot 
of 10,000 square feet. 

The new factory is three stories and 
will be used for the mass production 
of more than 4000 radio items, 30 
antennas, and 50 television accessories. 
The expanded facilities occupy the 
block between 61 and 62 Street on 16th 
Avenue in Brooklyn and will include 
the latest in automatic fabricating 
equipment, an indoor -outdoor shipping 
department, a materials storage room, 
a tool and machine shop, an engineer- 
ing department, etc. as well as the 
executive and sales offices which will 
be located on the second floor of the 
building. 

* * * 

RUDY BLANK, long -time veteran in 
point -of- purchase promotions, has been 
named Eastern 
sales promotion 
manager for The 
Magnavox Company 
of Fort Wayne, In- 
diana. 

Most recently ac- 
tive in field sales 
promotion for the 
International Silver 
Company, Mr. Blank was previously 
associated with the display and pro- 
motion departments of Calvert Distil- 
lers Corporation and a number of well - 
known display manufacturers. 

In his new position, Mr. Blank will 
assist franchised Magnavox dealers 
throughout the east in all types of pro- 
motional efforts, store and window dis- 
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plays, direct mail, and local newspaper 
advertising. He will serve as field co- 
ordinator for the company and dealer 
promotional activities. 

* * * 

HOWARD W. SAMS & CO., INC. is cur- 
rently issuing a "Round Robin" which 
will be distributed as a service to ra- 
dio service associations. 

According to the publication, the 
new "Round Robin" will act as a clear- 
ing house for material of interest to 
the various service organizations 
throughout the company. The publish- 
er has emphasized that his role is 
merely one of "gathering, analyzing, 
collating, ' interpreting, and publish- 
ing factual material that will add to 
the efficiency, economy, and profitable 
operation of any business that has oc- 
casion to use it." 

Copies of this new publication are 
available to the officers of any radio 
service organization requesting them. 
Requests for copies should be ad- 
dressed to Howard W. Sams & Co., Inc., 
2924 East Washington Street, Indian- 
apolis 7, Indiana. 

* * * 

H. S. MORRIS has recently been pro- 
moted to the post of products sales 
manager for the 
Altec Service Cor- 
poration of New 
York. 

This new move 
has been designed 
to materially ex- 
pand the sales or- 
ganization. Mr. 
Morris who was 
formerly Eastern representative for 
Altec Lansing Corporation, Altec Serv- 
ice's manufacturing subsidiary, will be 
responsible for sales in the Eastern, 
Middle Western, and Southern terri- 
tories in which the company's in- 
dustrial, public address, and home mu- 
sic system products are sold through 
electrical dealer and contractor or- 
ganizations. 

* * * 

ILLINOIS INSTITUTE OF TECHNOLOGY 
is now accepting applications for the 
1949 Westinghouse fellowship in pow- 
er systems engineering. 

An award of $1500 and free tuition 
for three semesters of full -time inten- 
sive training leading to a master of 
science degree in electrical engineer- 
ing is made to the successful appli- 
cant. 

Candidates must have a bachelor's 
degree in electrical engineering from 
an accredited engineering college. The 
award will be based on personal quali- 
fications, interest, and scholarship. 

Terms of the fellowship will begin 

RADIO TELEVISION NEWS 
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RADIO 
TELEVISION NEWS 

CONTEST RULES 

1. This contest is open to licensed amateurs only and 
is restricted territorially to the United States, its 

Possessions and Canada. Licensed status to be de- 
termined by listing shown in the Winter issue of 
the 1948 -1949 Radio Amateur Callbook. 

2. All entries to this contest must be made on official 
entry blanks available in Radio & Television News 
(Feb., Mar., and April 1949 issues) or from contest 
editor, Radio & Television News, 185 North Wabash 
Avenue, Chicago 1, Illinois. 

3. Two sets of awards will be given: Individual, and 
Club or Association. Awards will be made on a 

point system, points to be determined as follows: 
For the training and bringing to operator and station 
licensed status of any new amateur, 1 point for the in- 
dividual trainer and 1 point for his club or association. 

Notification of the completion of training and the securcnce of 
license for any new licensee must be made by the trainer of that 
person and sent by him to Radio & Television News on official 
entry blank. A master file of the licensees will be maintained, with 
proper credit to the contestant for the year 1949. New contest 
blanks and a statement of your status in the contest will be sent 
you by return mail. In case of ties, .earliest postmarked entrees 
will be the winners. 

Final determination as to the official licensed status of all new 
licensees will be checked with the Spring 1950 edition of the 
Radio Amateur Callbook, but all entrees must be postmarked not 
later than midnight, Dec. 1, 1949. The new licensee will sign 
the entry blank to attest that he secured his license through the 
help and training secured from the contestant. Contest closes 
midnight Dec. 1, 1949. 

INDIVIDUAL AWARDS 
1st Prize. To the individual responsible for the suc- 

cessful licensing of the largest number of new amateurs, 
a complete ham station worth $1500. 
2nd Prize. To the individual responsible for the sec- 
ond largest number of new amateurs, a complete ham 
station worth $750. 
3rd Prize. A $300 transmitter or receiver. 

Runner -up Awards. Ten $100 receivers. 

Consolation Awards. Fifty merchandise awards of 
a value not less than $10 each. 

CLUB and ASSOCIATION AWARDS 
1st Prize. To the amateur radio club or association 
adding the largest percentage of new members 
licensed during the contest period, a $1500 ham 
station. In determining percentage of membership in- 
crease, accurate numerical status of membership as of 
January 1, 1949 will be sworn and attested to by 
association secretary. All statements must be post- 
marked not later than March 15, 1949 to be eligible 
in this contest. 

2nd Prize. To the amateur radio club or association 
adding the second largest percentage of new members 
licensed during the contest period, a $750 ham station. 

3rd Prize. A $300 transmitter or receiver. 

Runner -up Awards. Ten $100 receivers. 

Consolation Awards. Fifty merchandise awards of 
a value not less than $10 each. 

(All valves based on manufacturers amateur net prices) 

JUDGES 
Oliver Read, W9ETI, fditor of Radio & Television News 
Ray Frank, W9JU, Associate Editor of Radio & Television News 
Charles Stimpson, W9TRD, Publisher of Radio Amateur Callbook 
Fred Schnell, W9UZ, National Service Mgr., Motorola Com- 

munications Equipment Division. 

126 Merchandise Awards for Licensed Hams, and 
Ham Clubs, Training New Licensees During 1949. 

The Purpose of this contest is to increase the number of licensed 

amateurs from its present level of 80,000 to a minimum of 100,000 
in 1949. 

According to government statistics, amateur radio is showing a de- 

clining rate of numerical gain. Coupled with this is the fact that 
the age of the average licensed amateur has increased from the 

pre -war average of 29 -30 to a current average of 34. 

Amateur radio needs new blood. To get it, Radio & Television News 

is offering $10,000 in amateur radio equipment as reward for those 

contributing most to the increase, betterment and future security of 
amateur radio in 1949. 

ENTRY BLANK 

Name of Contestant Call 

Address 

City Zone State 

Club Affiliation 

Name Signature of Licensee 

Address 

Call Date of Issuance 

Name Signature of Licensee 
e 

Address 

Call Date of Issuance 

The following new amateurs were qualified by me in securing their amateur license 
during the contest period. 

Attach additional sheets here as required 

February, 1949 27 
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TURNER 
MODEL 99 DYNAMIC 

The Turner Model 99 Dynamic microphone of- 
fers everything you expect of a top performer. 
It features wide -range frequency response, ac- 
curate pickup of voice and music, high output 
level, semi- or non -directional operation, and 
utmost reliability. Precision built for long, 
trouble -free service. The smooth performance 
of the Turner 99 is not affected by heat, cold 
or humidity. Range 40 -9000 cps. Level: 52 db 
below 1 volt dyne ,'sq. cm. at high impe- 
dance. Adjustable saddle permits tilting to 
any angle up to 90 °, fits any standard micro- 
phone stand. Finished in rich gun -metal. 
Complete with 20 ft. removable cable set in 
a choice of 50, 200, 500 ohms, or high im- 
pedance. 
Broadcast stations, police departments, and 
manufacturers of high quality communica- 
tions equipment place their confidence in the 
Turner 99. Ask your dealer. 

THE TURNER COMPANY 
900 17th Street N.E. Cedar Rapids, Iowa 

Model 999 
Balanced Line Dynamic 

For studio work and recording. 
Same style and finish as Model 
99. Voice coil and transformer 
leads insulated from ground 
and microphone case. Line is 
balanced to the ground. Com- 
plete with 20 ft. balanced line, 
low capacity, removable cable 
set with 3 -pin polarized lock- 
ing connection. 

LICENSED UNDER U.S. PATENTS OF THE AMERICAN TELEPHONE AND TELE- 

GRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED 

Manufacturer now offers 

RA-62 VG RECTIFIER 
Power Supplies 

for Ground Station 
Operation of SCR 522 VHF Radio 
SPECIFICATIONS: INPUT: 110/120 -' 220/240 
volts A.C. 50 -70 cps, 225 watts. OUTPUT: 300 
volta D.C. at 300 ma 150 volts D.C. at 30 ma. 
13 volts D.C. at 4.4. amp. 

'138 
fob 

factory ALL RATINGS ARE FOR 24 -FIR. CONTINUOUS 
DUTY SERVICE (Now in CAA Service) 

SPECIAL ELECTRONICS equipment manufactured 
to customer' specifications. 

MODIFICATIONS ARC 3 RADIO FOR 32 CHANNEL 
CRYSTAL CONTROL. 

ARC 1 RADIO for 20 channel crystal control. 

AIRCRAFT TEST EQUIPMENT in production 
TS -67C, TS -170, TS -173, MB-2 (BC376), I -100. 
An /ARM -1, IE -19A, TS-I6, TS-I0. 

MFG. OF AM -FM WALKIE- TALKIES 
35-45 mc and 116 mc. 

MFG. OF HF and VHF AIRPORT GROUND 
STATIONS. 

SURPLUS RADIO supplied as complete airborne and ground equipment checked out new conditioned, 
modified and guaranteed for satisfactory operation. Domestic or commercial export packed. 

THE AMERICAN ELECTRONEERING CO. 2112 S. LA BREA, LOS ANGELES 16, CALIF. 
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September 13, 1949. Further informa- 
tion and application blanks may be 
obtained from Dean Lewis, Illinois In- 
stitute of Technology, Technology Cen- 
ter, Chicago 16, Illinois. 

* * e 

MARIO A. GARDNER is the new director 
of purchases for Air King Products 
Co., Inc., Brooklyn 
manufacturers of 
radios, combina- 
tions, wire record- 
ers, and television 
receivers. 

Mr. Gardner was 
formerly director of 
purchases and a 
member of the 
board of directors of Templetone Ra- 
dio Manufacturing Co. 

Prior to that he was associated with 
Radio Corporation of America and 
Emerson Radio Corporation in pur- 
chasing duties of executive nature. 

e * * 

NOBLITT- SPARKS INDUSTRIES, INC. has 
announced its entry into the television 
field with a line of video receivers car- 
rying the "Arvin" tradename. 

The new television line will be man- 
ufactured at the company's Columbus, 
Indiana plant. The engineering de- 
partment of the company is currently 
being expanded to handle the new re- 
ceivers. Ben H. Irwin will head the 
television engineering staff while Or- 
phie R. Bridges has been named super- 
intendent of the newly- created televi- 
sion and radio manufacturing division. 

* * * 

PAUL BRADY, head of Paul Brady and 
Associates of Minneapolis, has been 
named manufactur- 
er's representative 
for Air King Prod- 
ucts Co., Inc. of 
Brooklyn. 

Mr. Brady, who 
maintains offices at 
415 Essex Building 
in Minneapolis, will 
cover Northern 
Wisconsin, Minnesota, North Dakota, 
and South Dakota for the company. 

He has been a radio buyer and mer- 
chandise man since the days of the 
crystal set. In that capacity he spent 
25 years with the New England Furni- 
ture Company. He is a member of the 
Board of Directors of the Electric Ap- 
pliance Dealers Association and has 
twice served as president of the North- 
west Radio Trades Association. 

* e * 

ANDREA RADIO CORP. has announced 
several new appointments to its staff. 

R. Masvidal, export manager of the 
company, has just been made assist- 
ant to the general sales manager of 
the organization. He will continue his 
duties as export manager. 

Daniel F. Lee, formerly associated 
with Petro -Chem Development Co., has 
been added to the purchasing depart- 
ment of the company. 

Also revealed was the appointment 
of Joseph Poitress, formerly works 
manager of Fada and more recently 

(Continued on page 164) 
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RCA helps you all the way ... with the best in business and sales aids. 

There's more business in RCA miniatures 
FEATURE FOR FEATURE, RCA 

miniatures have electrical and 
mechanical characteristics that set 
them apart from other tubes. That's 
why more RCA miniatures are used in 
FM and TV receivers where it's the 
tube that counts. 

Vair 
February, 1949 

This extra quality cuts down costly 
service call backs ... builds customer 
confidence -brings you snore business. 

When you push RCA tubes you're 
selling the brand that holds top cus- 
tomer acceptance. So . . . push RCA 
tubes and watch your business grow! 

a no,./ for more profits 
RCA's famous "Fire Ball" fluorescent sign 
out front will bring in more customers: 
Sign up for yours today. 

ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR. 

TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 
HARRISON. N. J. 
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NOW! the Famous 5OO Photofact 
TELEVISION COURSE in Book Form! 
Previously available only to Photofact subscribers -now pub- lished to answer the insistent demand of the entire Radio Industry 

NEW! 1948 Automatic 
Record Changer Manual 
New Volume 2 covers 45 models made in 1948, 
including new LP and dual -speed chang- 
ers, plus leading Wire and Tape record- 
ers. It's easy to service record changers 
when you have the PHOTOFACT Record 
Changer Manual handy. Complete, accu- 
rate data -based on analysis of actual 
equipment. Gives full change cycle data, 
information on adjustments, hints and 
kinks, complete parts lists, exclusive 
"exploded" diagrams. Have this time- 
saving, money- making book in your 
shop. Over 400 pages; de luxe $L75 
bound, 8tí4 x 11 ". Only. V 

1947 EDITION. Volume 1, Automatic Record Changer Manual. 
Covers more than 40 different post -war changer models manufac- 
tured up to 1948. Includes full hard -to -get data on leading Wire, 
Ribbon, Tape and Paper Disc Recorders. 400 pages; fully illus- 
trated; 81/2 x 11 ", hard cover. Only $4.95 

NEW! Specialized Photofact Volumes 

POST -WAR 

AUDIO 

AMPLIFIERS 
and 

Associated 
Equipment 

This is the book that's wanted by 
custom -builders, audio men and 
sound engineers. Covers a wide 
variety of well -known audio am- 
plifiers and FM and AM tuners, 
plus data on important wire and 
tape recorders. Presents a complete 
analysis of each unit. A "must" 
for custom -installers and for sound 
service specialists. 352 pages; fully 
illustrated; in sturdy bind- $95 
ing, 8'áx 11 ". Only 7 

POST -WAR 

COMMUNI- 
CATIONS 
RECEIVER 

MANUAL 

New! Invaluable to Amateurs and 
Short Wave Listeners. Complete 
technical analysis of more than 50 
of the most popular communica- 
tions sets on the market. An inval- 
uable service aid, a perfect buying 
guide for purchasers of communi- 
cations receivers. All data based 
on actual examination and study 
of each unit. 264 pages; profusely 
illustrated; durably bound, $300 81/2 x 11 ". Only 

Radio Industry Red Book 
The RED BOOK tells you in one volume what 
you need to know about replacement parts for 
approximately 17,000 sets made from 1938 
to 1948. Includes complete, accurate listings 
of all 9 major replacement components -not 
just one. Lists correct replacement parts made 
by 17 leading manufacturers -not just one. 
Covers original parts numbers, proper re- 
placement numbers and valuable installation 
notes on: Capacitors, Transformers, Controls, 
IF's, Speakers, Vibrators, Phono- Cartridges. 
Plus -Tube and Dial Light data, and Battery 
replacement data. 448 pages, 8th x 11 ", 5395 
sewed binding. ONLY 

TUBE PLACEMENT GUIDE. Shows you exactly where co replace each tube in 5500 radio models, covering 1938 to 1947 receivers. Each tube layout is illustrated by 
a clear, accurate diagram. Saves time -eliminates risky hit -and -miss methods. 
192 pages; handy index. ONLY $1.25 
DIAL CORD STRINGING GUIDE. The book that shows you the one right way to 
string a dial cord. Here, in one handy pocket -sized book, are all available dial cord diagrams covering over 2300 receivers, 1938 through 1946. Makes dial cord restringing jobs quick and simple. ONLY 51.00 
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PHOTOFACT 

TELEVISION 
COURSE 

Now you can own the book that gives you a complete, clear understanding of modern principles, 
viously available 

operation 
only 

a practice. 
PHOTOFAACT Folder Sets, this superb course has been bound in unified book form to meet an overwhelming demand from radio men in every branch of the industry. Written in clear, easy -to- follow language, profusely illustrated, packed with valuable up- to -the- minute data. Covers every phase of tele- vision -gives you the groundwork you must have to become a successful TV service tech- nician. Bring your television knowledge up -to -date this easy, economical way. The PHOTOFACT Television Course is available at your jobber -order your copy today! Over 200 pages; fully illustrated; sturdy binding, 81 x I 1". Only.. ;300 

A "Must" for Everyone in Radio! 

NEW! Photofact Volume 5 
Latest addition to the famous PHOTOFACT Volume 
series - brings your file of post -war receiver service 
data right up to December 1948! Most accurate and 
complete radio data ever published -preferred and 
used daily by thousands of Radio Service Technicians. 
Everything you need for faster, more profitable serv- 
icing. Order Volume 5 today -keep ahead with 
PHOTOFACT - the only Radio Service data $1839 
that meets all your needs! In deluxe Binder... 

Vol. 5. Models from July 1, 1948 to Dec. 1, 1948 
Vol. 4. Models from Jan. 1, 1948 to July 1, 1948 
Vol. 3. Models from July 1, 1947 to Jan. 1, 1948 
Vol. 2. Models from Jan. 1, 1947 to July 1, 1947 
Vol. 1. All post -war models up to Jan. 1, 1947 

FREE Photofact Cumulative Index 
The easiest way to own the world's finest 
Radio Service Data is to subscribe regu- 
larly to PHOTOFACT Folder Sets. Send 
for the FREE Cumulative Index to PHOTO - 
FACT Folders covering a//post-war receiv- 
ers up to the present. Helps you find the 
Folders you want in a jiffy. Get this FREE 
Index at your Jobber or write for it now. 

ORDER THESE BOOKS FROM YOUR JOBBER 

HOWARD W. SAMS s CO., INC. 
INDIANAPOLIS 7, INDIANA 
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PRESENTS THE NEW 

MODEL 12CL TV KIT 
Brings the biggest and best in tele- 
vision within the reach of everyone. 

Features 12 /2" tube with fitted All -Angle Lens, giving over 200 sq . 
inch picture which is visible from anyplace in a room. 

Gives ideal long -range reception with CONTINUOUS TUNING on 
ALL CHANNELS. 

COMPLETE with Cabinet, Lens, Roto- Table, Antenna, Lead -in Wire. 
A BIG PROFIT -MAKER for service dealers. This kit is TOPS -ideal 
for homes, clubs, taverns, and other commercial installations. 

EASY TO ASSEMBLE . 

NO TECHNICAL KNOWLEDGE REQUIRED 
Transvision's simple step -by -step Instruction Sheet makes assembling a 
TV Kit a pleasure. Each kit comes complete with all- channel double - 
folded dipole antenna and 60 ft. of lead-in wire. Nothing else fo buy/ 

MODEL 12CL TV KIT 

9900 NET 

Includes Cabinet, Lens, Table, Antenna 

Here's amazing 

GIGANTIC VALUE! 
OVER 

200 
SQ. IN. PICTURE 

VISIBLE from ALL ANGLES 
(Picture much bigger than a tabloid newspaper 

page) 
IMAGE IS EQUAL to that of a 20" tube -even 
sharper and clearer -and it is visible from all 
angles. 

EQUIVALENT OF $1000.00 SETS! 
Price of the new 12CL electromagnetic kit in- 
cludes these outstanding features: 

121/" picture tube with special fitted All - 
Angle Lens and color kit. 
Beautiful select -grain cabinet and roto- table. 
New all- channel continuous tuner Model CT -I. 
New all- channel hi -gain antenna and 60 feet 
of lead -in wire, 
Nothing else to buy. 

MODEL l0A TV KIT 

NEW 10" TV KIT at amazingly LOW PRICE ! 
The new Transvision Model 10A electromagnetic TV Kit gives a bright, 
stable 52 sq. in. picture. Has 10" picture tube, and CONTINUOUS 
TUNING on all 12 channels. Its high sensitivity makes for improved 
long distance reception; especially good on high channels. Complete 
with all- channel double -folded dipole antenna and 60 ft. of lead -in 
wire. 

MODEL 10A TV KIT, less cabinet Net $199.00 

MODEL 12A TV KIT, same as above, but has a 12" 
picture tube Net $263.00 

TRANSVISION ALL -CHANNEL 
TELEVISION BOOSTER 

To assure television reception in weak signal areas, 
or areas which are out of range of certain broadcast 
stations, Transvision engineers have designed this new 
booster. It increases signal strength on all television 
channels. Tunes all television channels continuously. 
Can be used with any type of television receiver. 
Unusually high gain in upper television channels. 
Model B -I LIST $44.95 

TRANSVISION REMOTE CONTROL 
UNIT KIT 

Will operate any TV receiver from a distance. Turns 
set on, tunes in stations, controls contrast and bright- 
ness, turns set off. Ideal for installations where the 
television receiver is inaccessible. Tuner unit is a 
high gain, all- channel unit with about 50 micro -volt 
sensitivity. Easy to assemble in about an hour. 
Model TRCU, with 25 feet of cable Net $69.00 
Without cabinet Net $65.00 

TRANSVISION ALL -ANGLE LENSES 
for ALL TV SETS. Give picture sizes 
up to IS0 sq. in. Exclusive patented 
feature makes image visible from 
wide angle. Lenses come with 
adapter for installation on ANY 7" 
or IT' picture tube, and with color 
kits. All -Angle Lens for 7" tubes 
(gives 75 sq. in. picture), Net $21.95. 
All -Angle Lens for 10" tubes (gives 
150 sq. in. picture), Net $32.50. 

i 

ASSEMBLE Your Own CABINETS 
Transvision', "MODULAR" Cabinets come in 
knock -down, unpainted units, offering an un- 
limited range of combinations, including even 
a bar. Finish them off to suit your taste and 
need. 

NEW STREAMLINED CABINETS 
for Transvision Model 10A or 12A TV 
Kit. Made of select grain walnut with 
beautiful rubbed finish. Fully drilled, 
ready for installation of assembled re- 
ceiver. Choice of finishes: 
Walnut Cabinet for 10A or I2A 
(Specify) Net $44.95 
Mahogany and Blonde slightly higher. 

TRANSVISION COMPLETE LINE OF 
TELEVISION COMPONENTS 

Essential units for building a qualify television set ... 
Transvision makes available a complete line of high 
quality parts competitively priced. Included in this 
line are Filter Chokes, all types of Transformers, 
Focus Coils, Deflection Yokes, Coils -and of course 
major units such as Picture Tubes, Antennas, Lenses, 
etc., etc. 

WRITE FOR COMPONENTS FOLDER P -1 

Corner piece, shown above, has room for TV, 
Phono, Record Storage, and open Book Case. 
COMPLETE Net $84.00 
For other units and prices, write for "Modular" 
Catalog. 

GET into the TELEVISION BUSINESS in a BIG WAY 
Radiomen, Servicemen, Dealers . . Transvision offers you, through your jobber, 
a 3 -point Dealer Plan for making big money in television: (I) Sell TV sets con- 
structed by you from Transvision Kits. (2) Sell exclusive Custom -Built Jobs with 
beautiful "Custom -Art" Cabinets. (3) Sell "packaged" Transvision TV Products, 
including Kits, Components, and Accessories. For FULL DETAILS about this 
amazing plan, WRITE FOR FOLDER No. D-I, or ask your jobber. 

FREE 162 p. TELEVISION COURSE with purchase of any Transvision 
TV Kit ... You don't need this course to assemble a Transvision Kit, 
because the job is easy enough and our instruction sheet is simple and 
clear. BUT, if you want a good introduction to television fundamentals 
as a basis for further study, the Transvision Television Home -Study 
Course is ideal. Remember, you pay nothing extra for this course. 
Ask your jobber. 

All Transvision Prices are fair traded; subject to change without notice. Prices 5% higher west of the Mississippi. 

TRANSVISION, INC., Dept. RN, NEW ROCHELLE, N. Y. 
IN CALIF.: TRANSVISION OF CALIFORNIA, 8572 SANTA MONICA BLVD., HOLLYWOOD 46 

For FREE 20 p. TV BOOKLET and 8 p. CATALOG, SEE YOUR TRANSVISION JOBBER +C 

31 February, 1919 
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miles of speech- 

oily inches of sound! 

BEIL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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When you talk by telephone, far or near, the actual 
sound travels much less than when you talk across 
the room! 

That's because the telephone system carries not sound 
itself but an electrical facsimile of sound. When you 
speak into a telephone transmitter your voice is con- 

verted into electrical vibrations which are not changed 
back into sound until they reach the receiver 
diaphragm. 

Conversion of sound into its electrical equivalent, 
through the invention of the telephone, opened the 
way to the measurement of sound by accurate elec- 
trical methods. In developing means to make the 
telephone talk farther and sound clearer, the scien- 
tists of Bell Telephone Laboratories had to develop 
the tools for sound -wave analysis and measurement. 

The condenser microphone, the wave filter, the ampli- 
fier - each the product of telephone research - have 
helped to reveal the structure of sound as never before. 
Each has helped to build the world's finest telephone 
system. 
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www.americanradiohistory.com

www.americanradiohistory.com


G-E VARIABLE RELUCTANCE CARTRIDGE 

aria fire x,;[faceaP,Pe Wad 6en 

eeteío4t4é aradZay Paútçt Recacdd 
NOW -in one small unit -all the sales and perform- 
ance advantages of the G -E Variable Reluctance 
Cartridge plus this additional consumer economy 
feature -the Replaceable Stylus. 

Negligible needle scratch and needle talk, mini- 
mum record wear, wide frequency response, free- 
dom from resonance peaks, realistic reproduction 
-these are maintained at all times, simply, easily, 
economically with the Replaceable Stylus. 

No more changing of the entire cartridge means 
more frequent replacement of stylus by the consum- 
er because he can do it himself so easily. 

Four simple steps -and presto! The worn stylus is 
replaced and maximum high quality performance is 
restored for the critical listener. 

Note, too, these additional features: é9 e 
New notched design ... one -third smaller ... im- 
proved shape . . . more generally adaptable to 
various tone arms. 

More clearance for record changers. 

Higher lateral compliance for more faithful tracking. 

More economical for the customer -more sales for 
the dealer. 

Cartridges available for LP records with 1 mil 
stylus; for conventional records with 3 mil stylus. 

For complete information on the new Variable 
Reluctance Cartridge write: General Electric Com- 
pany, Electronics Park, Syracuse, New York. 

joie 

ELECTRIC 

1 Simply remove cartridge from 
tone arm. 

Use paper clip or wire to force 
stylus out of the cartridge. 

3 Insert new st -lus into cartridge a Press firmly into position with 
with fingers. thumb nail. 

February, 1949 
178-1-11 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 
Get Your "Ticket" in a FEW SHORT WEEKS! It's EASY if you use CIRE 

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

Your FCC Ticket Is Always Recognized in ALL Radio Fields As Proof of Your Technical Ability 
erence to the license holder, even though a license is not required for the job. Hold an FCC "ticket" and the job is yours! 

More than ever before an FCC Commercial Operator License is a sure passport to many of the better paying jobs in this New World of Electronics. Employers always give pref- 

"Transmitter engineering is great, 
especially on the job I am on. 
Thanks again for all you have 
done, and you can take the cred- 
it for the fact that my 'ticket' 
is now posted on the wall of a 
1000 Watt broadcast station." 

Student No. 3678N12 

OTHER 
COURSE 

A 

COURSE 

B 

COURSE 

C 

COURSE 

D 

I 
I 

Hundreds of Satisfied, 
"I now hold ticket Number P -10 -3787, 
and holding the license has helped me 
to obtain the type of job I've always 
dreamed of having. Yes, thanks to 
CIRE, I am now working for CAA as 
Radio Maintenance Technician, at a far better salary than I've ever had before. 
I am deeply grateful." 

Student No. 3319E12 

Successful Students 
"I was issued license Number P -2_- 

11188 on November 4. The next day 
I was signed on board a tanker as 
Radio Operator /Purser. Besides radio 
operating I handle the payrolls, etc., 
which is all over -time and brings my 
monthly pay up to between $500 and 
$650." 

Student No. 2355N2 
Cleveland Institute Home Study Courses Of- 
fer Complete Technical Radio Training from 
Low -Level to College -Level, for the Radio- 
man with Practical Experience! 

Master Course in Radio Communication -A complete course covering the technical fundamentals of radio -electronics, for the radioman who wants a general review. Includes prepara- tion for Broadcast station employment. 
Advanced Course in Radio Communication Engineering -A genuine college -level radio engineering course, completely mathematical in treatment. For the advanced radioman with considerable practical experience and training. 
Special Television Engineering -An advanced college -level course for the radioman who has had formal training equiva- lent to A and B. - 

Advanced Radio Telephony -An advanced, specialized course covering broadcast station engineering and opera- tion. Covers the engineering knowledge and the tech- nical duties required of the studio control operator, the master control operator, and the transmitter operator. 

Mail Coupon At Once 

GET ALL 3 FREE 
r 

"I take great pleasure in in- 
forming you that I have taken 
the examination for radio tele- 
phone first class license on June 
29th. and passed and have re- 
ceived my license. I am now 
working at WCNH, a local 350 
watt station." 

Student No. 3171N12 

Send for this 
AMAZING NEW BOOKLET 

1 

TELLS OF THOUSANDS OF BRAND - 

NEW, BETTER -PAYING RADIO JOBS 
NOW OPEN TO FCC LICENSE HOLDERS. 

2. 

MONET' MAKIIIG 

F C C LICENSE 

INFORMATION 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
DESK RN -2, 4900 Euclid Building, Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) u Please send me your Catalog C, "Money Making FCC License Information"; your Booklet B, "How to Pass FCC 1 Commercial License Examinations" (does not cover Amateur License Examinations), and a sample FCC -type exam. Please send me your Catalog A, describing all of your home study radio- electronics courses. I desire training in course A B C D. 

ADDRESS ' (lTY I ZONE STATE Veterans check for enrollment information under G. 1. Bill. 
NO OBLIOATION -NO S.- V,ESVHEN 

Approved for Veteran Training 
under "0.1. Bill of Rights" 

:Ii 

5. 

TELLS HOW YOU WILL BENEFIT BY 
HOLDING AN FCC COMMERCIAL 
LICENSE. 

4. 

3. 
TELLS HOW YOU CANGET 
YOUR FCC COMMERCIAL 
RADIO OPERATOR LI- 
CENSE IN A FEW SHORT 
WEEKS - EASILY AND 
QUICKLY, BY USING CIRE 

SIMPLIFIED TRAINING AND 
COACHING AT HOME IN 
YOUR SPARE TIME. 

TELLS OF HUNDREDS OF OUR 
SUCCESSFUL STUDENTS WHO 
NOW HAVE LICENSES AND 
NEW, BETTER - PAYING JOBS. 

TELLS HOW WE PREPARE YOU TO PASS 
THE NEW FCC COMMERCIAL LICENSE 
EXAMINATIONS, WHICH NOW IN- 
CLUDE FM AND TELEVISION. 

6. 

7. 

TELLS HOW WE GUARANTEE TOTR AIN 
AND COACH YOU UNTIL YOU GET 
YOUR LICENSE. 

TELLS HOW WE HELP YOU TO GET A 
BETTER -PAYING, LICENSED JOB, WITH 
OUR FREE AND EXCLUSIVE SERVICE, 
WHICH PREPARES AND MAILS YOUR 
EMPLOYMENT APPLICATION TO 
HUNDREDS OF EMPLOYERS, INCLUD- 
ING FM, AM AND TELEVISION BROAD- 
CAST STATIONS, RADIO MANUFACT- 
URERS,POLICE RADIOSTATIONS, AND 
RADIO -EQUIPPED TAXI, BUS AND 
PUBLIC UTILITY COMPANIES. 
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Facsimile of the new 
combination amateur 
radio operator and 
station license now 
being issued by FCC. 

By ROBERT HERTZBERG, W2DJJ 

l'ari I. The first of a series of articles outlining 
the ways and means for securing your amateur ticket. 

TERE is nothing much of in- 
terest coming through on the 
regular broadcast band of the 

family's all -wave receiver, so you flip 
the range switch and look into the po- 
lice band for a little excitement. It's 
a quiet evening, and even the dis- 
patchers sound bored as they send out 
time checks. You keep cranking the 
tuning knob, yawning a bit, and sud- 
denly you run into a veritable bedlam 
of voices. You look at the dial and 
note that it reads somewhere around 
"3.9 megacycles." 

"What a racket!" you remark to 
yourself, but something makes you 

EDITOR'S NOTE: If you are just 
getting interested in amateur radio 
and don't quite know how to get 
rolling, you'll find the answers in 
this new series of articles by Robert 
Hertzberg, W2DJJ. In this first of 
twelve monthly articles, you'll learn 
the basic facts about the "ham 
game,' with the most fundamental 
terms clearly explained. Succeeding 
articles will deal with learning the 
code; building a "first" receiver; 
getting a ham license; making and 
adjusting a simple transmitter; be- 
ing a good operator; selecting a 
communications receiver; test equip- 
ment for the ham shack; phone op- 
eration; mobile operation; buying a 
transmitter; and carters in radio 
for hams. 

If you are already an experienced 
ham alul you know of young chaps 
who are prospective hams, tell them 
about this series. It will save you 
the trouble of answering their nu- 
merous questions. 

February, 19119 

listen. About half the voices seem to 
be pleading with someone called "CQ," 
whoever that might be. Although you 
recognize most of the talking as Eng- 
lish, you can't make head or tail of the 
lengthy conversations about QSO, 
QSL, QRM, TVI, handles, rigs, 73's and 
other queer items that sound like a 
combination of jive and doubre talk. 
Then out of the mess pops a girl's 
voice with a charming and unmistake- 
able Dixie drawl. 

"Hello CQ, calling CQ, CQ, CQ. Call- 
ing any 75 -meter amateur phone. This 
is W4XYZ in Richmond, Virginia. What 
say someone please ?" 

This invitation brings immediate and 
startling results. Apparently every 
amateur radio operator in the East 
heard it, for the dial is crowded with 
anxious males calling W4XYZ and 
pleading with her to answer them. 

"Hm, this is getting to be interest- 
ing," you say. "Wonder what she does 
now ?" 

Even while some lads are still anx- 
iously calling her, Dixie Belle answers 
a lucky one in Philadelphia. During 
the next thirty minutes of conversa- 
tion they exchange their names, de- 
scribe their sending and receiving 
equipment and are fast friends before 
they sign off. You hear every word 
but curiously you don't feel that you've 
been eavesdropping, because it's all 
been so cozy and congenial. 

ROBERT HERTZBERG has been a prolific 
contributor fo radio and hobby maga- 
zines for many years. His active inter- 
est in ham radio goes back to 1917 and 
he has built and operated numerous sta- 
tions under various call letters in New 
York, New Jersey, and Massachusetts. 

He now operates as W2DJJ. 

"This can be a lot of fun," you mut- 
ter. "I'll have to look into it further." 

By this time it's past midnight and 
the rest of the family is beginning to 
complain about the racket from the 
loudspeaker. The next day you are 
full of questions, to which you may or 
may not get the answers from friends. 
How does a guy get himself on the air 
with his own broadcasting station ? 

Who issues the licenses mentioned by 
the operators you heard last night? 
How much do they cost? What's the 
age requirement ? How much does a 
sending set cost? Is special training 
necessary? What books are good to 
read on the subject ? In other words, 
How does a beginner get started g You 
don't quite realize it yet, but you have 
been bitten by the radio bug and you 
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For the ham who is continually experimenting, the tables holding receiving and trans- 
mitting equipment are best left in the open so that there is access to all sides. The 
transmitter, on the extreme right, looks slightly haywire and it is, but that is because 
the owner was playing with a new circuit. A very common occurrence among hams. 

are about to join the ranks of one of 
the greatest hobbies in the world. 

One of the first things you learn is 
that amateur radio operators never 
call themselves that; the world over, 
they are "hams." Just how the' term 
originated no one really knows. In 
other fields of activity, calling a man a 
"ham" is likely to get you a swift poke 
in the nose, but in radio the word is a 
mark of distinction. - Next, hams do 
not "broadcast" in the sense that what 
they say is intended for public enter- 
tainment. In fact, they are specifi- 
cally prohibited from "broadcasting" 
under the rules and regulations of the 
Federal Communications Commission 
(the "FCC "), the government agency 
that regulates all radio, television, 
telephone, and telegraph facilities in 
the United States. Hams communicate 
with each other individually; more 
commonly, they use the expression 
"to work." Boasting about a piece of 
good luck, a ham will say, "I worked 

ZS1AB in South Africa last night." 
Every amateur radio station must be 

licensed by the FCC. You can buy and 
use as many receivers as you like, but 
you must have your "ticket" before 
you can go on the air. Ham radio has 
been encouraged by the government 
ever since the first general radio law 
was enacted by Congress in 1912, and 
hams are accorded priceless privileges 
to pursue their hobby because the art 
of radio communication has benefited 
greatly from their experiments. "Boot- 
leggers," stupid and unscrupulous 
characters who operate without li- 
censes, are relentlessly run down by 
the hams themselves in cooperation 
with the FCC. 

The word "priceless" was used. A 
ham ticket is just that. It doesn't cost 
a cent, either in it's original form or as 
a renewal! To be eligible for one, you 
must be a citizen of the United States, 
but beyond that 'there are absolutely 
no restrictions as to age, sex, color, 

This neat and orderly layout. receiver on the left and open rack transmitter on the 
right, is designed for operating rather than experimentation. The receiver shown is 
á commercially -built job while the transmitter is one constructed by the operator. 
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race, or physical condition. Some years 
ago a girl of 9 successfully passed the 
required examination, and applicants 
of 11 and 12 have ceased to be out of 
the ordinary. For invalids, shut -ins 
and the blind, ham radio is a mind - 
filling hobby of unlimited possibilities, 
so much so that the FCC makes spe- 
cial provisions to facilitate the licens- 
ing of the handicapped. 

The number of females who are 
proud to call themselves hams is in- 
creasing all the time. Many a friend- 
ship started by a casual conversation 
over the air has ripened into romance 
and marriage, and there are now fami- 
lies in which father, mother and the 
children are all active amateurs. 
You've probably heard hams refer to 
the "YL" or the "XYL" and have won- 
dered what they meant. "YL" is merely 
the abbreviation for "young lady," and 
"XYL" for "wife "; ex -young lady! 

The license test consists of two 
parts : code and theory, with a few 
questions regarding the radio laws 
thrown in. Every prospective ham 
must be able to send and receive mes- 
sages in the Continental Code at the 
rate of 13 words per minute, each word 
averaging five letters. The code con- 
sists of combinations of short and long 
tones, known popularly as dots and 
dashes because that's how the alpha- 
bet is represented in print. The next 
article of this series will be devoted en- 
tirely to the subject of the code and 
how to learn it. 

For no good reason whatsoever, the 
code is a stumbling block for many 
prospective hams. They want to rush 
right on the air and start talking to 
other hams in various parts of the 
world, and they are apt to feel frus- 
trated when they discover they have 
to take a little time out to do a little 
studying. The code is the real language 
of radio, and a knowledge of it en- 
ables a ham to obtain the maximum 
enjoyment from the game. Besides, 
it's much easier to master than you 
might think. It is easy enough for 
9 -, 11 -, and 13 -year old children to 
learn, so it certainly can't be very 
tough. The final proof that it is a 
simple step in the process of becoming 
a ham lies in some concrete figures : at 
the present time there are about 75,000 
licensed radio amateurs in the United 
States alone. 

Hams refer to dot -and -dash opera- 
tion as "CW," meaning "continuous 
waves." The radio energy generated 
in a transmitter is radiated into space 
by an aerial, and is broken into short 
and long spurts (dots and dashes) by 
a hand -manipulated switch called a 
"key." If the energy is controlled or 
"modulated" by a microphone into 
which the operator speaks, the equip- 
ment is called a "phone" transmitter. 
Many hams disdain phone operation as 
sissy stuff, and prefer CW because it's 
more fun and also because CW com- 
munication is often possible under con- 
ditions that make phone unintelligible. 
Even though you intend to use phone 
exclusively, you must know the code 
to get your license, and that's that! 
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The theory part of the examination 
merely requires a bit of reading, which 
you will want to do anyway in order to 
become familiar with ham receivers, 
transmitters, aerials, and accessories. 
Beginning hams are fortunate in hav- 
ing available two wonderful pieces of 
technical literature : "The Radio Ama- 
teur's Handbook," now in its 25th year 
of publication, and "The Radio Hand- 
book," in its eleventh edition. If you 
know absolutely nothing about radio 
... can't even tell a microphone from a 
mousetrap . . . but are able to read 
and use your hands and are willing to 
start on page 1 and proceed slowly, you 
will be a competent radio technician 
in six months. Many a successful 
radio engineer owes his start to these 
handbooks, and still refers to them for 
the valuable information they contain. 
One or the other (preferably both!) is 
a MUST for every ham. 

The license examinations are con- 
ducted at numerous places in the 
United States and its possessions by 
representatives of the FCC. After you 
have learned the code as prescribed in 
Part 2 of this series, and become 
familiar with the ham "bands" as out- 
lined in article 3, you will be ready for 
detailed dope on getting your ticket as 
explained in Part 4. 

The coveted "ticket" itself is a 
pocket -size card measuring only 4t/ß 
by 2% inches. One side is marked 
"Amateur Radio Operator License" 
and the other "Amateur Radio Station 
License." * It is good for five years 
and is renewable. The most important 
bit of information on the license is the 
listing of "Call Letters" on the station 
side. Every station is assigned a call, 
which becomes the identity of that sta- 
tion and its operator on the air. By 
international agreement, the initial 
letter or letters of the call indicates 
the country and a following number 

The four -foot table on the night holds a complete if modest ham station. A low -priced 
receiver is on the left end of the table, a home -made transmitter, built up breadboard 
style, on the right end. This cellar arrangement is neat and convenient and the radio 
equipment doesn't interfere with the study desk. A fine layout for the young student. 

from 1 to 0 (zero) a subdivision within 
the country, a territory or an island or 
group of islands. After the number 
there will be one, two or three letters. 

The initial letters W, K, and N are 
assigned exclusively to the United 
States, N being reserved for Naval 
radio stations. The continental United 
States is divided into ten radio "dis- 
tricts," numbered from 1 to zero. All 
U. S. calls have two or three letters 
following the district number. Until 
recently, the prefix W was used ex- 
clusively, but in some districts all the 
available combinations of W and a 
number plus two or three letters have 

Ed. Note: The FCC has just combined the op- 
erator and station license on one card. This new 
form is shown onpage 35. 

Close -up of the breadboard transmitter shown in photo above. 
This one -tube c.w. unit is easy and inexpensive to construct 
and allows changes to be made with a minimum of work. Parts 
carrying high voltages are mounted on separate bakelite panels. 

been exhausted, so the FCC is now 
issuing K calls. Typical U. S. calls are 
W1AC, W2DJJ (the writer's), W3DH, 
K9AAB, WOYTT. A diagonal line is 
struck through the cipher (zero) to 
distinguish it from the letter O. Other- 
wise, think of the trouble that might 
arise if Wallace O. Wohlstrom, of Min- 
neapolis, Minn., wrote his call as 
WOOOF, instead of WQOOF, which is 
actually his call. 

Hams in Alaska get calls starting 
with KL7; in Hawaii, KH6; Canal 
Zone, KZ5; Puerto Rico, KP4. Our 
friends in Canada have VE; in Mexico, 
XE; in Australia, VK; in Great Britain, 
G. If you want to know the exact ad- 
dress of any station you hear, you can 
find it in "The Radio Amateur Call 

A model of neatness, compactness, and efficiency, this com- 
plete station of Fred A. Parsons, W2EXM, resembles the radio 
shack of a ship. It is located in a summer bungalow at Rock- 
away Point, Long Island, on the very edge of the Atlantic. 
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Receivers and transmitters are built up vertically in this rather elaborate station in 
order to conserve table space. The author is shown at the controls of W2DJJ which com- 
prises three receivers and two transmitters. The legs of the table are fitted with casters 
so that the heavy assembly can be swung away from the wall when connections in the 
back must be changed. Accumulation of this type of equipment takes several years. 

Book," a fat 300 -page directory that is 
revised quarterly. 

Because the letters B, C, D and V are 
likely to sound pretty much the same 
on the air, hams who work on phone 
ase a phonetic alphabet to make their 
calls clear. Unfortunately, there is no 
standard or officially prescribed alpha- 
bet of this kind, and many hams give 
their imaginations full rein in making 
up their own. For instance, a certain 
station with the letters JEH as the 
final part of its call was always heard 
as W- Jackasses Eating Hay! The 
phonetic words most generally em- 
ployed nowadays are borrowed from 
the military services, as many ama- 
teurs used them during the war. The 
complete alphabet, which may help to 
clarify some of the apparently crazy 

things you have heard 
tions, is as follows : 

from ham sta- 

A-Able J-Jig R-Roger 
B-Baker K-King S-Sugar 
C-Charlie L-Love T-Tare 
D-Dog M-Mike U-Uncle 
F-Easy N-Nan V-Victor 
F-Fox 0-Oboe W-William 
G-George P-Peter X-X-ray 
H-How Q-Queen Y-Yoke 
I-Item Z-Zebra 

Thus, W5ABE might identify him- 
self on phone by saying, "This is Wil- 
liam Five Able Baker Easy." 

The mysterious "CQ" that everybody 
seems to be calling morning, noon, and 
night is no station at all, but any sta- 
tion. Read that again! "CQ" is a 

This is a complete ham station, with receiver on left and complete phone transmitter 
in the little box on the right. A simple rig like this can be installed in a bookcase. 
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general call. It simply means that the 
calling operator is on the air and will 
talk to anyone who answers him; it's 
a cordial, warm -hearted invitation to 
strike up a conversation. Sometimes 
a CQ may be directional and specific. 
For instance, American hams on duty 
with occupation forces overseas often 
attempt to contact stations in particu- 
lar cities, so that they can arrange to 
have relatives or friends brought 
around for direct person -to- person con - 
versatiohs. Some really wonderful 
QSO's of this kind can be heard. 

"What's a QSO ?" 
Just more of ham lingo; actually, an 

international signal. In any of the 
aforementioned books you'll find a list 
of "Q" signals. These are three -letter 
combinations, all starting with Q, in- 
tended primarily to permit ship radio 
operators of different nationalities to 
exchange important information via 
the Morse Code even though they don't 
know each other's language. The "Q" 
list has been translated into practically 
all tongues. Thus, the radio man on a 
Greek vessel, entering a Spanish port, 
can send QTE ?, meaning, "What is my 
true bearing in relation to you ?" The 
answer will come back QTE 28, mean- 
ing "Your true bearing in relation to 
me is 28 degrees," and while it will be 
all Greek to the ship operator, because 
his "Q" list is printed in Greek, it 
makes sense to him. 

Very few of the Q signals have exact 
meanings or utility from the ham 
standpoint, but some of them are 
twisted around a bit to give them pop- 
ular significance. For instance, while 
QSO actually means, "I can communi- 
cate with direct (or through 
the medium of )," it is cóm- 
monly used as a synonym for "con- 
tact." Example : "I had a swell QSO 
this morning with G3ED." 

"Rig" is a transmitter or the whole 
station. "Handle" is just a way of 
saying "name." You'll often hear, 
"The handle here is John." After a few 
weeks of listening on the ham bands 
you too can talk to your friends and 
sound crazy! 

Talking of bands: You probably 
heard your first hams around 3.9 on the 
dial. If your all -wave receiver covers 
higher frequency bands, you'll hear ex- 
traordinary DX ( "long distance" to 
you) in the vicinity of 14.2 megacycles. 
These are only two of the frequencies 
assigned for amateur use. Fifteen 
other bands are also open, most of 
them being suitable at the present 
time only for experimental work, 
rather than DX communication. Hams 
must stay in their prescribed bands. If 
they wander out of them they prompt- 
ly receive little pink tickets of warn- 
ing from the FCC. 

All of this so far is very informative, 
but you are probably itching to ask the 
$64 question, "How much does it cost 
to get started ?" Well, $64 is more 
than enough. The only way to get 
rolling is to build your own receiver 
and transmitter, and you'll be told how 
in Parts 3 and 5 of this series. You 

(Continued on page 169) 
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A Feedback Amplifier for 

Pilotuners and Phonographs 

Details for constructing a small yet 
efficient amplifier which can be used 
either in homes or with office systems. 

By JOHN S. CARROLL 

THERE is a need, expressed by 
many people, for a small ampli- 
fier r of limited output and high 

quality. The usual method of making 
such amplifiers is to use small beam 
power tubes such as the 25L6 or 50L6 
in an a.c. -d.c. circuit, and usually in 
push -pull, to reduce distortion and in- 
crease power output. The result is 
approximately 4 watts at distortion of 
about 4 to 5 %. 

While such amplifiers have the ad- 
vantage of requiring no power trans- 
former, the saving is slight when the 
necessity for designing and wiring a 
phase inverter is considered. In addi- 
tion, the filtering of a half -wave rec- 
tifier is difficult, and hum level is often 
excessive. Further hum difficulties 
may frequently be traced to high a.c. 
heater -cathode potentials. 

When a small amplifier was required 
for an office background -music system, 
to be fed either by an FM tuner or a 
new Philco -Columbia Microgroove rec- 
ord player, it was decided to take 
advantage of the plentiful supply of 
7C5 and 7Y4 tubes on the surplus mar- 
ket, and the availability of a small 
power transformer to build a single - 
ended amplifier incorporating inverse 
feedback to reduce distortion. The 
accompanying photographs and cir- 
cuits show the resulting unit, which 
puts about 4 watts into an extended 
range 8 -inch speaker with over -all 
tone quality and frequency response 
fully adequate for average FM repro- 
duction. The power level is more than 
sufficient for background music in a 
medium sized office and would be quite 
sufficient for a 10 -inch or 12 -inch 
speaker in a home radio. 

February, 19.49 

Fig. 1. External view of completed amplifier. The entire unit can be built on a 7" x 7" 
chassis. No tone controls were incorporated in this model, but may be added if desired. 

The circuit is conventional in every 
way except for the use of a choke -input 
filter, which may not have been neces- 
sary but seems to improve transient 
response in the bass because of its 
excellent regulation. Inexpensive a.c.- 
d.c. chokes are used, in connection with 

large filter condensers. The first stage 
is decoupled, not to prevent motorboat - 
ing which is unlikely in a 2 -stage 
amplifier, but to provide additional 
hum- reduction. 

The interesting feature of the am- 
(Continued on page 134) 

Fig. 2. Schematic of the basic amplifier. Only 7 resistors and 7 condensers are needed. 

R2 R3 

R4 C2 

V2 
7C5 

RS R6 
4 

V3 
7Y4 CHI C1-12 

R7 

T 
R1, R6 -.47 megohm, 1/2 w. res. 
11 2200 ohm, 1/2 w. res. Rg 700,000 ohm, 1 w. res. 
R4 .27 megohm, 1/2 w. res. (See 
R0-270 ohm, 1 w. res. 

megohm, 1 w. res. 
Cl, C3, C3 -.01 Aid., 400 v. cond. 

text) 

C 

C, -25 µfd., 25 v. elec. cond. 
C.,, Co-40/40 pfd., 450 v. elec. cond. 
C -30 ¡dd., 450 v. elec. cond. 
CH,. CH2 -450 ohm. 55 ma. choke, 8 -10 hy. Tt- Output trans., 5000 ohms to v.c. 
T., -Power trans., 350 -0 -350 v. @ 55 ma. (or 

- larger); 6.3 v. @ 2 amps. 
V, -754 or 6SFS tube 
V.,--7C5 or 6V6 tube 
V$ -7Y4 or 6X5 tube 
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By ALFRED E. JACKSON 

Televiewers on the Eastern Seaboard witness a Navy 

carrier operation under simulated battle conditions. 

"Show" included an aircraft attach on the carrier. 

"Control room "' set up aboard the USS Leyte for handling "Operation TV." 

Telecasting goes to sea on the carrier USS Leyte. 

40 

TELEVISION, which had long 
been confined to studio and sports 
arenas, took to the high seas a 

short time ago and the result was 100 
minutes of some of the most interest- 
ing program material ever witnessed 
on a television screen. The whole 
operation, which took five months of 
preparation, was in the "indefinite" 
stage as close as three minutes to air 
time. 

The net result of the program, which 
was designated as "Task Force TV," 
was that an estimated audience of 
2,000,000 persons sat comfortably at 
home and watched the carrier USS 
Leyte undergo a simulated attack by 
its own planes -under simulated battle 
conditions. 

After the original plan for this tele- 
cast was discussed by executives of 
the National Broadcasting Company 
and high- ranking officers of the United 
States Navy, a preliminary visit was 
made to the USS Kearsage, an Essex 
type carrier, to determine the feasibil- 
ity of such a pick -up. A careful analy- 
sis of conditions aboard the carrier 
indicated that such a telecast was not 
impossible from an engineering stand- 
point. The Navy was faced with the 
difficult task of finding a carrier that 
could be made available to NBC for a 
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series of test and for the actual 
program. 

Eventually the USS Leyte was chos- 
en and James Davis, surveying engi- 
neer, and Doug Rodgers, assisting 
director of the program department, 
made a series of visits to the ship to 
discuss the operation with the Leyte's 
officers. The biggest problem en- 
countered was the completion of the 
tremendous amount of engineering 
coordination and planning that was 
required in order to plot the video and 
audio signals with accuracy. 

The video signal was sent from the 
deck of the Leyte to the roof of the 
Empire State Building- in New York 
City. From there it was relayed to 
Radio City for mixing with the audio, 
then was relayed to the Empire 
State Building for telecasting to the 
viewing audience. The audio signal 
was sent from the Leyte to RCA at 
Riverhead, Long Island where the pro- 
gram material was relayed to the RCA 
Communications Building in New York 
City from where it was carried to 
Radio City to be mixed with the video 
carrier and thus on to the Empire 
State Building where the program 
finally took to the air. The possibility 
of error naturally increased as each 
new link was added to the chain. 

Another major problem involved the 
necessary orders to the USS Leyte 
from Washington and the tremendous 
expense involved in "rehearsals." It - 
had been originally planned that the 
"rehearsals" would begin two weeks 
before the show. Actually, the first 
test was made just four days before 
the event. 

To operate from a carrier it was 
necessary for the NBC Development 
Laboratory to build a special trans- 
mitter. This 1300 mc. unit with a 
beam antenna, built in New York City, 
was transferred by automobile to the 
ship which was docked at the Quonset 
Naval Base in Rhode Island. 

On the Thursday before the telecast, 
which was scheduled for a Sunday, two 
tons of equipment valued at almost 
$200,000 plus about 8000 feet of cable 
was loaded aboard the ship. After it 
was all properly placed, the testing 
began. Then the Navy entered the 
picture and several meetings were 
held to decide just what could and 
could not be done. The limited amount 
of fuel that the planes could carry was 
one of the problems posed. That factor 
naturally governed the length of time 
the planes could remain aloft. There 
were the usual amount of security 
problems which governed secret gear 
that could not be televised, and the 
procedures to be followed in the event 
of a crash onto the deck or into the 
sea. 

The immobility of the camera was 
another factor which had to be con- 
sidered. Weather and wind were other 
variables which had to be figured and 
the approach of a hurricane from 
Florida made that angle none too 
promising. 

The major factor in planning the 
(Continued on page 136) 
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Although life jackets are not considered "standard- for television cameraman, this 
NBC operator found it comforting in case he was forced to abandon ship suddenly. 

Two views of the flight deck as the NBC 
television cameras covered the landing and 
take -off operations. New York televiewers 
had a chance to see a simulated attack on 
the carrier USS Leyte, carried out by the 
planes from the carrier's own aircraft 
squadron, without leaving their easy chairs. 

A close -up view of all the operations preparatory to launching aircraft from the carrier 
were witnessed by East CocAst viewers when NBC and the Navy telecast " "Operation TV." 
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Latest in Triode HIGH 

FIDELITY 

AMPLIFIERS 

By 
LLEWELLYN BATES KEIM 

Consulting Radio Physicist 

Fig. 1. Top views show placement of compo 
nent parts for both amplifier and power supply. 

This transformer -coupled amplifier. provides 
60 db. gain and incorporates a specially 
designed tone -compensated volume control. 

AGREAT deal has been written 
lately about the advisability of 
"unit" construction for high 

fidelity receiver and radio -phonograph 
combinations. This type of construc- 
tion does have the advantage of allow- 
ing for the inclusion of a new tuner, 
or an improved record changer, or the 
addition of some new component with- 
out the necessity for rebuilding the 
entire installation. 

Because this trend is gaining mo- 
mentum, the author determined to in- 
vestigate the possibilities of designing 
an amplifier and associated power 
supply which would provide high fidel- 
ity reproduction. 

It has long been recognized that 
triode amplifiers are the most stable, 
quietest, and easiest to maintain in top 
operating condition. The earliest 
models of high quality receivers in- 
corporated the triode type amplifiers, 
as the old timers in the business will 
readily recall. These sets used the 
210's, and 250's which were later sup- 
planted by the 45 and 2A3 types. Not 
for almost two decades, however, has 
there been a new triode on the market 
which offered interesting -potentiali- 
ties as an output tube until the ap- 
42 

pearance of the war -developed dual 
triode unit in one envelope. This tube 
was originally designed for voltage 
regulation service in power supply ap- 
plications and as a deflection tube in 
cathode -ray work. Designated the 
6AS7G, this new tube has certain 
characteristics that make it most in- 
teresting for audio applications, nota- 
bly its very low plate resistance. This 
low plate resistance is an important 
feature when operating a loudspeaker 
because of the effective damping it 
places on the transducer without hav- 
ing to resort to inverse feedback and 
all the inhérent disadvantages this 
system implies. Accordingly, the am- 
plifier to be described has been de- 
signed around this new dual triode. 

Before describing the new unit, a 
few words might be in order regarding 
the effectiveness of triode operation 
as opposed to beam power tubes. 
'Much has been written on the subject 
and each system has its share of ad- 
herents. The beam power tube pro- 
vides a cheap and easy way of gen- 
erating large amounts of audio power 
and is especially suitable for public 
address systems where the demands 
upon the fidelity of reproduction are 

not too stringent. However, for a 
home receiver capable of providing 
the ultimate in listening enjoyment 
nothing short of absolutely flawless 
reproduction can be tolerated. To 
make a beam power stage perform in 
this manner large amounts of inverse 
feedback are necessary to maintain 
stability, freedom from self- oscilla- 
tion at supersonic frequencies, and to 
present a low impedance source from 
which to operate the loudspeaker. 
Without elaborate test equipment and 
knowledge of the proper testing tech- 
niques the average home constructor 
may find it impossible to design and 
operate a feedback loop that is uni- 
formly effective over the audio spec- 
trum. While the feedback loop may 
be effective at certain frequencies, it 
may well become regenerative at other 
frequencies, with extremely unsatis- 
factory results. Another disadvantage 
in using beam power tubes is that even 
though the facilities and techniques 
for adjusting a perfect feedback con- 
nection are present the system still 
depends upon resistances and capaci- 
tances for its operation. These com- 
ponents have the inherent disad- 
vantage of shifting values due to 
aging, heating, etc. with the result 
that the circuit eventually becomes 
unstable. 

On the other hand, a well- designed 
triode amplifier requires no such com- 
plex circuit parameters for circuit 
operation, consequently, for all- around 
stability and uniformly good results 
it can hardly be exceeded. 

Another aspect of the audio system 
is rarely discussed despite its impor- 
tance. This is the amount of power 
needed in order to operate the loud- 
speaker effectively. With present -day, 
high relative efficiency speakers very 
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little audio power is needed to produce 
more -than -adequate living room vol- 
ume. Hence, a ten watt amplifier will 
usually be adequate and there is no 
advantage to be gained from operating 
a "power house" in the living room as 
such an installation serves no useful 
purpose. For best operation a loud- 
speaker requires a low impedance 
source from which to operate. The 
lower this impedance, the more ade- 
quate the damping on the speaker and 
consequently unwanted excursions of 
the voice coil and cone structure are 
eliminated. 

The 6AS7G triode has the lowest 
plate impedance of any of the triodes 
or triode combinations as can be seen 
from the listing of tube characteristics 
given in Table 1. It obviously becomes 
the most suitable source of power for 
driving a speaker. Add to this its 
small size, high efficiency, and low cost, 
it becomes almost the ideal output 
tube for this application. Its a.c. plate - 
to -plate resistance is on the order of 
560 ohms, which is considerably below 
that of beam power output stages em- 
ploying a high percentage of inverse 
feedback. 

Some mention of the amount of 
power needed to fill a living room at a 
comfortable listening level might be 
appropriate here. A well -known dual 
system, employing a 15" low frequency 
speaker and a metallic diaphragm high 
frequency speaker, when coupled to 
a multicellular horn and including 
the approximate 1/2 db. lost in the 
dividing network, will more than fill a 
room of 6000 cubic feet with 100 milli - 
watts input to the dividing network. 
It can be seen, then, that the 6AS7G, 
rated at over 10 watts output, has a 
margin of safety of over 100 to 1, if 
used with this particular speaker in- 
stallation. Assuming however that the 
constructor might choose one of the 
new 8" wide range single unit speakers 
to obtain the same listening level, it 
will require between 1/2 and % watt of 
audio power. Thus there is still ade- 
quate reserve power available to han- 
dle crescendos when they occur in the 
reproduced music. 

Another feature which recom- 
mended the triode in the design of this 
amplifier was its quietness of opera- 
tion, especially in cases where the 
triode employs a heater cathode type 
of electron emitting system. No mat- 
ter how carefully balanced the fila- 
ment circuit itself there is a residual 
hum level below which it is impossible 
to operate unless the filament itself is 
operated on direct current. This is an 
inherent drawback of all available 
triodes on the market today with the 
exception of the 6AS7G. By employing 
a cathode as the electron emitting ele- 
ment, the heater can be operated on 
a.c. without contributing noise volt- 
ages to the output of the tube. Each 
triode section has its own cathode, 
brought out to a separate base pin, 
consequently its two units can be in- 
dividually balanced in their plate cur- 
rent consumption in order to improve 
the quietness of operation and avoid a 
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V20 

9 -a 

PLI 

R, *- Volume control (Tech Laboratories, Inc. 
#PB-722) 

R2 -820 ohm, 1 w. res. 
R2- 20,000 ohm, 1 w. res. 
R.-390 ohm, 1 w. res. 
Rs, Re -1250 ohm, 10 w. res. 
R7-500 ohm var. res. (Mallory #MS00P) 
C., C2- 100/100 /dd., 25 v. dual elec. cond. 

(Mallory #SP064956A) 
C2-1 pfd., 500 v. cond. 
Cs, Cs-100 /100 pfd.. 150 v. elec. cond. (Mal- 

lory #SP064956B) 
PL. -6.3 v. @ .150 amp. pilot lamp 
P, -6 =prong plug T3 Interstage trans. Pri. (10,000 ohms) to 

p.p. grids (80,000 ohms grid -to -grid) 
(Audio Development Co. #214H) 

T2- Interstage trans. p.p. plates to p.p. grids 
(20,000 ohms plate -to -plate to 80,000 ohms 
grid -so -grid) (Audio Development Co. 
#2141) 

T$- Output trans. 4000 ohms plate -to -plate to 
voice coil (Audio Development Co. univer- 
sal trans. #314C was used) 

2 -12ÁU7 tubes 
1 -6AS7 tube 
*Note: The author used a newly- developed 

grid potentiometer of the attenuator type with 
the added feature of four steps of bass com- 
pensation for low listening levels. This unit 
is available from Allied Radio Corp., 833 W. 
Jackson Blvd., Chicago 7, Ill. Price quoted 
is $11.50. A standard 500,000 ohm pot may 
be used in its place, however performance 
will be sacrificed. 

Fig. 2. Schematic diagram of the all- triode, transformer -coupled amplifier 

direct current unbalance in the pri- 
mary coil of the output transformer. 
This is an important feature for good 
low frequency transfer characteristics 
of this component of the system. 

With the quiet output stage which 
is possible with this tube it was de- 
cided to operate all the heaters of the 
voltage stages on direct current. Thus 
any possible hum which might find its 

unit. 

way into the early stages due to emis- 
sion of the heater wire loop will be 
eliminated. There are, of course, two 
methods for obtaining this needed d.c. 
power. One is by means of a selenium 
rectifier and its associated filtering 
condenser and choke, or by using the 
plate current of the amplifier itself 
as the heater power source. As the 
entire amplifier is a class A unit with 

Fig. 3. Circuit diagram of the power supply designed to be used with the amplifier. 

u7V 
A C. 

RI -1000 ohm, 100 w. res. (with 2 sliders) 
R2- --7500 ohm, 100 w. res. (with 2 sliders) 
C, -4 pfd., 600 v. oil -filled cond. 
C2, Cs, Ca, C6 -10 tad., 600 v. oil -filled cond. S,- S.p.s.t. toggle sw. 
F -3 amp. line fuse 

z 

5Z3 

I tt 
CHI C52 

C2 C3 C4 C5 

AMPLFIER 
POWER SOCKET 

RECEIVER 
POWER 

SOCKET 

T,* -Power trans. 450-0-450 v. @ 250 sna.; 
5 v. @ 3 amps.; 6.3 v. c.t. @ S amps. 
(Audio Development Co. #5151) 

T2- Filament trans. 6.3 y. c.t. @ 4 amps. 
CH,, CI-Jr-Filter choke, 85 ohms @ 250 ma. 
1 -5Z3 tube 
*Note: Power transformer is a new item with 

Audio Development Co. It is available and 
will be listed in their next catalogue. Any 
equivalent component may be substituted. 
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EFFECT OF MAXIMUM BASS EQUALIZATION 
USING NEW TONE CONTROL TECH LABS TYPE NO. PB -722 
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K FREQUENCY IN CYCLES PER SECOND 

Fig. 4. Frequency response curves of the all- triode, transformer-coupled amplifier. 

a stable plate drain and since the 
power unit was designed to operate a 
tuner, some 200 milliamperes of d.c. 
are available for heating the voltage 
stages. There is a wide selection of 
150 milliampere heater tubes now be- 
ing manufactured and from this group 
the 12AU7 was selected for the input 
as well as the driver stages of the am- 
plifier. The 12AU7 is a dual triode in 
one envelope and serves to drive the 
output stage by using a single tube 
which helps to cut down on the number 
of tubes required and keeps the ampli- 
fier small and compact. The input 
stage employs only one set of elements 
of the 12AU7, the remaining elements 
are left idle. Through the basing ar- 
rangement of these tubes, it is possible 
to light only one of the heaters. This 
has not been done either in the circuit 
diagram or in the amplifier as it was 
constructed. 

Realizing that the tubes selected 

were going to provide the finest pos- 
sible quality of output, the choice of 
the other necessary components was 
made with the same high standard in 
mind. If such an amplifier is to render 
long years of service, as it is capable 
of doing, then using inferior compon- 
ents is one sure way of defeating the 
primary objective of the original de- 
sign. The availability of fine trans- 
formers has been somewhat limited 
since the war but it is now possible to 
obtaip a full complement of audio as 
well as power components for this am- 
plifier from Audio Development Co. 
By using the products of a single man- 
ufacturer the appearance of the unit 
is enhanced and "sales appeal" is in- 
creased should the builder decide to 
market the unit after completion. 

All condensers used in this amplifier 
are of the oil -filled variety with the 
exception of the high capacity cathode 
bypass units which were especially 

Fig. 5. Internal view of amplifier. Adequate spacing has been allowed to facilitate servicing. 
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designed for this unit by P. R. Mallory 
cE Co., Inc. These units will soon be 
available to the public through regular 
distribution channels. 

The gain control is a newly -de- 
veloped grid potentiometer of the at- 
tenuator type with the added feature 
of four steps of bass compensation for 
low listening levels so that the re- 
sponse of the human ear closely ad- 
heres to the well -known Fletcher - 
Munson curves. This compensation is 
variable from the front of the control 
or can be eliminated entirely for flat 
response of the amplifier if that is 
desired. 

Separate chassis are used for the 
amplifier and the power supply in con- 
formity with the best engineering 
practice. While there is room on the 
amplifier itself to mount a two -stage 
phonograph preamplifier an investiga- 
tion has shown that such a unit should 
be located next to the record player it- 
self so that adjustment of the roll- 
over point and the high frequency 
attenuation can be made as the records 
are played. While the preamplifier 
was not built on the main amplifier 
chassis there is adequate space to 
mount a plug for the power and audio 
leads from such a unit. Fig. 2 shows 
the schematic diagram of the ampli- 
fier. The input tube has its plate 
shunt -fed so that the direct current is 
isolated from the primary of the coupl- 
ing transformer. The driver stage em- 
ploys a common cathode resistor, ade- 
quately bypassed, and is capable of 
delivering the relatively high audio 
voltage at the output of the driving 
transformer secondary to fully excite 
the output tube. 

Separate cathode resistors and by- 
pass condensers are used in the 6AS7G 
stage in order to allow for the balanc- 
ing of the plate currents of the two 
sections. The Mallory 500 ohm wire - 
wound control handles this adjustment. 
A CTC shaft lock is provided so that 
the adjustment, once set, cannot be 
altered inadvertently. Since a phase 
inverter and resistance coupling meth- 
ods are incapable of supplying the 
large driving voltage needed by the 
6AS7G without resorting to a power 
triode worked to its limit, transform- 
ers were used instead. While their 
use adds somewhat to the total cost 
of the equipment the resultant per- 
formance and improved appearance 
make them desirable. The output 
transformer employed has primary 
windings of 3000 and 5000 ohms im- 
pedance. The 5000 ohm winding should 
be used with the 6AS7G tube. All the 
line and voice coil taps are brought 
out on the octal plug. Wiring the out- 
put to a plug has its advantages in 
that the strapping of several terminals 
to obtain a desired impedance can be 
more easily accomplished on a socket. 
Any required changes are more easily 
made on the socket than on the plug 
when it comes to selecting the winding 
necessary for the particular speaker 
or line used. Another reason for this 
construction was to avoid inserting a 

(Continued on page 88) 
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A Compact 
10 -METER 

CONVERTER 

Front and underchassis views 
o'- the home -built 10 -meter con- 
verter. The unit is constructed 
on a 4'" x 5 " x 6" chassis. 

By ROBERT BAIN 

This novel unit can be built of highest quality 
parts at a cost of less than a dollar-per-meter. 

1MANY an embryo ham as well 
as the active ham with a lean 
pocketbook has been search- 

ing diligently for an inexpensive 10- 
meter converter which would prove 
sensitive and stable yet not disrupt the 
family budget. 

The converter described in this arti- 
cle seems to meet these requirements 
in all respects. The unit was con- 
structed of quality parts at a cost of 
less than a dollar per meter. The set 
is easy to construct and its lack of 
critical circuits makes it suitable as a 
project for the tyro as well as the more 
advanced amateur. 

The wiring diagram shows one 6J5 
tube used as an oscillator operating on 
the low side while another 6J5 is used 
as a mixer. The plate circuit of the 
second 6J5 is tuned to approximately 
1600 kc. A triode mixer proved to be a 
real revelation in quietness. S2 and S3 
signals are often masked on converters 
with the conventional 6AK5 mixer, due 
to the high hiss and shot effect. Using 
this converter in conjunction with a 
SX -43 receiver indicated a rise of less 
than one -half "S" unit, with no an- 
tenna connected. 

Voltages to the oscillator and mixer 
tubes are stabilized by a VR150. The 
standby switch removes only the mixer 
high voltage. Since the oscillator fre- 
quency does not change, the converter 
can also be used as a monitor on strong 
local stations or with the transmitter 
itself. 

(Continued on page 151) 
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Wiring diagram of the three -tube, low -cost 10 -meter converter unit. 

ANT- 

L2 

R3 

R2 

OUTPUT 

R1- 20,000 ohm, 1/2 w. res. 
R2, R, -470 ohm, t/2 w. res. 
R5- 50,000 ohm, 1/2 w. res. 
Cl. C, -15 µµtd. var. cond. (Cardwell 

ZR- 15 -AS) C-3 -30 µµEd. mica trimmer 
C,. C,-.O1 pfd. mica tond. 

SI 

B+ 

6.3 V. 

C, -250 µµtd. silver mica cond. 
C1-3 -30 µµEd. ceramic trimmer 
Cs --100 µµtd. silver mica cond. 
C, -250 ¡spiel. mica tond. 
S,- S.p.s.t. toggle sw. 
L1, 1.2, La, L,, L L, -See coil table (Page 151) 
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Front and rear views show 
general construction details of 
the home -built 3 -tube receiver. 

Reflex Amplifier 
Considerations in 

Receiver Design 
By EDWARD KASNER 

Although this circuit is obsolete compared to present -day 
design standards, its many inherent problems have been 

solred by the author. Result-a low -cost 3 -tube receiver. 

REFLEX amplifiers can provide 
i.f. amplification, detection, 
a.v.c., and audio amplification 

within a single tube. In the basic re- 
flex circuit shown in Fig. 1, an incom- 
ing i.f. signal is amplified by V, and 
detected by V2 in a conventional man- 
ner. The audio signal thus developed 
is fed back to the grid of V, for further 

Fig. 1. Circuit diagram of a 

amplification. The amplified audio sig- 
nal appears across R. and is fed di- 
rectly to the power output stage 
through C8. In effect, the signal "lifts 
itself by its bootstraps." The use of a 
diode -pentode in place of V, and V2 

permits single tube operation. The 
a.v.c. bias for the converter grid may 
be obtained from the detector, or 

basic i.f. -a.f. reflex amplifier. 

Ist I.E 

R 
CI C2 C3 R3 R4 

f-- -2nd I.F 

R5 

G4 

C7 

R6 

R, -A.f. amplifier section load res. 
C1, Cs, Cs, Cr -R.f. bypass cond. 

5+ 
AMPLIFIED AUDIO OUTPUT 

C2, Cs --R.f. and a.f. bypass cond. 
C4, C8 -A.f. coupling cond. 
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from the second diode plate of a duo - 
diode- pentode. 

It is apparent that a feedback cir- 
cuit, such as the reflex amplifier, 
would tend to be unstable. Adequate 
bypassing must be incorporated fol- 
lowing the detector so that no ampli- 
fied i.f. can be returned to the input. 
It is advisable to connect the second 
i.f. transformer in such a manner that 
i.f. signals which might leak past the 
bypassing will be fed back degenera- 
tively. 

Although the operational principles 
of the reflex amplifier are fairly well - 
known, the circuit has met with little 
popularity among receiver designers. 
This reluctance is due largely to a few 
undesirable characteristics inherent in 
the circuit. The most serious fault of 
the reflex amplifier is the harmonic 
distortion produced by the non- linear- 
ity of the control grid characteristic. 
The limited number of diode -pentodes 
readily available restrict the selection 
of tubes suitable for both r.f. and a.f. 
operation. The type 12SF7 is, however, 
perfectly suited for reflex amplifica- 
tion. Although the 12SF7 is of super - 
control construction, the upper por- 
tion of its control grid characteristic 
has a fairly linear slope through a 
substantial grid voltage variation. The 
harmonic distortion introduced by a 
12SF7 in this application is slight and 
was unnoticeable in the circuit shown 
in Fig. 2. 

Another troublesome condition en- 
countered in reflex amplifiers is the 
presence of a residual signal after the 
volume control has been turned com- 
pletely down. This condition, referred 
to as "minimum volume effect," is 
caused by the plate detection of strong 
carriers in the i.f. section (preceding 
the detector). Plate detection, occur- 
ring at the curved portion of the con- 
trol grid characteristic, is a phe- 
nomenon common to all i.f. amplifiers 
employing variable µ tubes. However, 
in a conventional i.f. amplifier, the au- 
dio signal cannot pass through the i.f. 
transformer and so does not appear at 

(Continued on page 114) 
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Adapting HOME RECORDERS 

for Professional Use 

r; 

The Brush Model BK -401 
" Soundmirror ' recorder. 

<t few simple changes can lift the popular home 
recorder into the -professional" recorder class. 

FOR years, sound engineers and 
servicemen have recognized the 
possibilities of magnetic tape 

and magnetic wire recorders in obtain- 
ing high -grade, professional -type re- 
cordings. The magnetic tape recorder, 
in particular, lends itself admirably to 
radio broadcasting purposes where 
fast, easy editing, splicing, and play- 
back of certain portions of special 
programs is desirable. It also finds 
ready application in recording studios, 
in the home, and in other uses too 
numerous to mention. 

In the past, professional recorders 
of the foregoing types have not been 
available except in limited quantities. 
Serious drawbacks, such as wire and 
tape breakage and snarling on re- 
winds, high cost of the wire itself, and 
in some models of tape recorders, in- 
ter -layer leakage in the tape reel, were 
prevalent in early models. Then, too, 
their bulk and weight ruled out the 
feasibility of their widespread use in 
remote or portable operation. Most 
February, 1949 

of these disadvantages have been over- 
come in current models, however, and 
these units are finding practical ap- 
plications in every phase of the radio 
and sound field. 

In the period when professional - 
type recorders were relatively un- 
available, quite a number of home re- 
corders were released. These home 
recorders, because of their low cost, 
necessarily had many of the more de- 
sirable features and circuit refine- 
ments omitted. These features, when 
added and accompanied by minor cir- 
cuit changes, result in increased qual- 
ity and performance which in many 
cases approaches that of professional - 
type recorders, at least in a practical 
manner of speaking. 

A number of these medium and low - 
cost recorders were purchased by 
broadcast stations for interim use until 
the more professional units could be 
obtained. Modifications and improve- 
ments were made in these recorders 
which, although intended primarily for 

By 
.IOHN B. LEDBF.TTER 

Eng.. WKRC. WCTS-FM 

broadcast use, are equally suited to 
improvement of these and similar re- 
corders for use in the home or record- 
ing studio. The serviceman with ac- 
cess to a large number of customers in 
possession of such recorders should be 
able to add these refinements at a 
reasonably handsome profit. 

Most of the changes described in this 
article can be applied equally well to 
models and types other than the ones 
treated. Basically, all modifications 
are sound, sensible improvements 
which in many cases will reduce noise 
and hum pickup by as much as 6 to 
8 db. 

Noise Reduction in Recorders 
The noise output of a recorder when 

operated on "Playback" is due to the 
additive effects of (1) thermal noise in 
the input circuit, (2) random wire or 
tape noise, (3) partial magnetization 
of the recording medium after erasing, 
(4) pickup of powerline hum by the 
pickup head and input circuits, and 
(5) noise pickup from external sources 
such as diathermy equipment, fluores- 
cent lights, and r.f. interference from 
radio stations. These latter sources of 
noise are of course limited to certain 
localities and may usually be eliminat- 
ed by installing simple line filters, by 
adequate shielding of all low -level cir- 
cuits, and by otherwise bypassing the 
noise energy to ground. 

Taking up the first four sources of 
noise, in order, we find that thermal 
noise can generally be ignored. Exces- 
sive thermal noise of course is indica- 
tive of a faulty tube or component and 
should be corrected. Random wire or 
tape noise is effectively reduced when 
powerline hum and other noise pickup 
has been reduced. Magnetic images re- 
maining on the recording medium af- 
ter erasing may be removed or reduced 
to an insignificant level by double 
erasure. Pickup of powerline hum can 
be reduced considerably by orienting 
the power supply chassis so that a min- 
imum a.c. field is present at the record- 
ing amplifier input, by removing com- 
mon ground circuits between high and 
low -level stages and a.c. circuits, and 
by adding a humbucking potentiometer 
in the heater circuit. (The latter ap- 
plies only in the case of a.c. transform- 
er- operated systems. Hum pickup in 
a.c. -d.c. circuits can often be reduced 
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Over -all view of the Webster -Chicago Corporation's Model 80 wire recorder. 

by installing an isolation transformer 
in the a.c. power line circuit.) 

Further reduction in hum pickup 
may be afforded by shielding all low - 
level grid leads and by connecting the 
recorder chassis to ground. (Again, 
external grounding applies mainly to 
a.c. transformer- operated recorders.) 
Such a.c. -d.c. units may be grounded 
provided such action does not short - 
circuit the ground return system, or 
provided an isolation transformer is 
used in the line. Often hum in a.c. -d.c. 
recorders may be reduced and the 
quality improved by reversing the line 
plug. This is applicable in some cases 
to transformer -supply systems. 

Modification Requirements 
One of the first and most important 

modifications to be made, especially in 
broadcasting, is to equip the recorder 
with suitable input and output cou- 
pling transformers for connecting to 
250 or 600 -ohm lines. These trans- 
formers are just as useful to the sound 
man since they allow the use of ribbon 
or dynamic microphones in addition to 
the regular crystal microphone, and 
permit feeding the output of the re- 
corder into a p.a. system or broadcast 
line. 

A typical coupling transformer ar- 
rangement is shown in Fig. lA. A 
slightly more elaborate arrangement is 
sometimes required for broadcast set- 
ups, but since the majority of sound 
engineers and servicemen have little 
occasion to work in conjunction with 
broadcasting, we shall confine our dis- 
cussion primarily to recording and 
sound applications. In Fig. 1A, the 
transformer is a 250 /20,000 -ohm micro - 
phone -to -grid matching unit. This unit 
can be either a standard -type trans- 
former mounted in a small, shielded 
box, or a small cable -type transformer. 
In either case, see that it is well - 
shielded, and that the common ground 
circuit is not interrupted. 
48 

Some types of dynamic and ribbon 
microphones have an output impe- 
dance of 30 ohms. For voice applica- 
tions, a fairly good match is obtained 
with the 250 /20,000 -ohm matching coil. 
For more exacting work a 30/20,000 - 
ohm matching transformer should be 
used. A similar input coupler used for 
broadcast purposes usually has a 
tapped primary (250 ohms for dynam- 
ic- ribbon microphone connections, and 
15,000 or 20,000 ohms for bridging). 
The latter allows connection across a 
program source without interruption 
or appreciable loading of the program. 
This transformer is enclosed in a 
metal box provided with a Cannon 
3 -pin microphone receptacle at the in- 
put and a Hubbell twist -lock or similar 
connector at the output. Usually an 
attenuator is included in the output 
circuit. 

An arrangement for feeding the re- 
corder output into a p.a. system is 
shown in Fig. 1B. A bridging trans- 
former, 100,000/250 ohms, is tied across 
the 8 -ohm voice coil of the recorder, in 
series with a 100,000 ohm resistor. This 
arrangement gives an apparent source 
impedance of 250 ohms and introduces 
a loss of about 55 db. Thus for normal 
speaker level (about 10 dbm.) the 
bridging output can be fed directly in- 
to a microphone circuit of the p.a. sys- 
tem. (This assumes a 250 -ohm micro- 
phone input. Since most p.a. systems 
are equipped with high- impedance in- 
put circuits, it will be necessary to 
include a 250 /20,000 -ohm cable -type 
transformer between the bridging out- 
put and microphone input). Compara- 
ble results could probably be obtained 
by making the bridging transformer 
100,000 /20,000 -ohms in the first place. 
The original arrangement, however, 
seems to provide better apparent 
matching. 

For most sound applications, the 
existing volume indicator (usually an 
electron -ray "eye" tube) will be satis- 

factory. For those requiring a more 
positive indication of recording level, 
an indicating meter may be substitut- 
ed. This may consist of a sensitive 
output meter connected across the 
voice -coil winding or across the output 
transformer primary (in the latter in- 
stance in series with a condenser to 
prevent d.c. voltage effects). Sufficient 
resistance can be added in series with 
the meter to give a midscale reading 
at the desired maximum recording 
level. 

Circuit Modifications 
For practical purposes, let us discuss 

the modifications and minor circuit 
changes of one particular home record- 
er unit as being representative of all 
other types. True, there may be some 
specific departure in treatment of 
individual cases, but for the most part 
the following notes will apply to the 
mass of home recorders now in the 
field. The Brush BK -401 ("Sound - 
mirror") magnetic tape recorder is 
described, since it is one of the most 
popular types of recorders in the low - 
cost field. It has also found favor in 
many sound and broadcast applica- 
tions. Other popular recorders include 
the Webster -Chicago Model 80 and the 
RCA Model MI- 12875, both being wire 
recorders in the low -price range. 

As was noted before, it is possible to 
reduce hum pickup by as much as 8 db. 
This not only improves the program - 
to -noise ratio, but also increases the 
frequency range and response char- 
acteristics of the recording system as a 
whole. The noise and hum level can in 
many cases be lowered still further by 
exercising a greater amount of care in 
shielding low -level circuits and in 
dressing heater and a.c. leads as far as 
possible from grid and coupling 
circuits. 

The following modification notes 
may be followed in or out of order : 

Disconnect the heater winding cen- 
tertap from the voltage divider and 
install a 50 -ohm wirewound poten- 
tiometer across the winding. The po- 
tentiometer arm is connected to the 
original centertap return point on the 
divider and adjusted for minimum 
hum. A further reduction in hum will 
result if the arm is bypassed to ground 
with a 450 -volt electrolytic condenser 
rated at 16 pfd. or higher. This modi- 
fication, of course, is applicable only 
to those recorders utilizing an a.c. 
transformer supply. In many a.c. -d.c. 
recorders, a considerable drop in hum 
level can be attained by adding an a.c. 
line isolation transformer. 

A considerable amount of hum may 
be introduced into the amplifier unit 
by the a.c. field surrounding the power 
transformer and chokes. The point of 
minimum hum pickup from this source 
may be found by removing the power 
supply mounting bolts and turning the 
supply slowly around on its axis until 
a spot of minimum hum pickup is ob- 
tained. It may then be securely fas- 
tened in this position. With the Brush 
BK -403 a very slight angle (usually 
between 10 and 20 degrees) between 
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the original position of the power sup- 
ply and the rear edge of the recorder 
unit will be about right. 

Once the point of minimum hum 
pickup from the power supply has been 
found, the next step is to remove corn - 
mon ground connections which involve 
the pickup coil circuit. In the "Sound - 
mirror," one of the rotor points in the 
"Play- Record" switch acts as a ground 
connection not only for the shield on 
the pickup coil lead, but this same 
ground point is also common to the 
high -level audio and the motor cir- 
cuits. The lead which connects the 
pickup shield to the other ground cir- 
cuits should be removed. This will 
leave the pickup coil shield "floating." 
It should then be connected to the new 
audio lead shielding as described in the 
next paragraph. 

All low -level open or twisted leads, 
including the short leads from the 
microphone jack to the "Play- Record" 
switch and the leads from the jack to 
the screw terminal at the rear of the 
chassis should be removed and re- 
placed with shielded leads. All low - 
level circuits should be rerouted and 
grounded at the first amplifier tube 
ground terminal. The pickup lead 
shield is also to be connected at this 
point. This independent shielding not 
only reduces internal hum pickup by 
breaking up magnetic currents but 
also reduces interference from exter- 
nal sources of man -made noise. 

The possibility of noise pickup from 
the open -frame take -up motor should 
be investigated. It may be necessary 
to place a shield between its exposed 
sides and the amplifier. 

In cases where the recorder is to be 
operated for continuous periods of an 
hour or more, it is advisable to install 
a cooling fan to prevent overheating. 
An enclosed -type induction fan motor 
should be used to prevent commutator 
interference, and should be placed as 
near the main amplifier unit as pos- 
sible in order to afford maximum cool- 
ing. A small fan should be sufficient 
in most instances. 

All a.c. and filament leads should be 
dressed away from low -level circuits 
to prevent hum pickup at these points. 

A minor item in modification is the 
fuse container. The original fuse in 
the "Soundmirror" (and in most other 
recorders) is located under the chassis. 
It may be replaced with a regular ex- 
tractor -post type fuse mounted either 
on the back of the chassis or at the 
rear of the cabinet for greater ease in 
replacing. 

After these modifications have been 
made, it is wise to check all mechani- 
cal operations of the recorder. The 
sharp edges of the plastic "Reverse - 
Stopping" switch guide, for instance, 
sometimes catch the tape and prevent 
its slipping into place in the guide slot 
and thus making it necessary to thread 
the tape by hand. These sharp edges 
should be carefully dressed with a 
small file until the tape falls easily 
into the groove. This precaution may 
save considerable trouble in the future. 

The magnetic tape coating tends in 
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operation to rub off onto the recording 
head surfaces. This action results in 
an accumulation of magnetic particles 
on various parts of the heads. The 
ultimate effect is a reduction of signal 
level and high -frequency response on 
"Play" and "Record," and a lowering 
of efficiency in the erase head. These 
particles should be removed carefully 
by rubbing with a soft cloth dampened 
with alcohol or carbon tetrachloride. 
Extreme care must be used to prevent 
touching the tape coating with these 
solvents; it will dissolve very easily. 

It is recommended that both the 
"Play- Record" and erase heads be 
cleaned after three or four hours of 
operation in order to prevent accumu- 
lation of magnetic particles. This of 
course applies only to magnetic tape 
recorders. Magnetic wire recorders 
need only to be checked occasionally 
to keep lint and foreign material out 
of the head apertures. 

Coating disintegration in magnetic 
tape recorders is also responsible for 
failure of the reverse stopping switch 
to operate on the "Rewind" position. 
Sufficient coating will cause the switch 
mechanism to jam and thus fail to stop 
the tape reel when the tape has been 
completely rewound. The result often 
is destruction or serious damage to the 
tape. 

A smooth or greasy surface on the 
reel drive mechanism is often respon- 
sible for failure of the tape to pull 
through the heads in the "Forward" 
position. The surface of this mechan- 
ism should be cleaned with a lint -free 
cloth saturated with carbon tetrachlo- 
ride and roughened if necessary with a 
very fine grade of sandpaper. A sec- 
ond application of tetrachloride should 
be made to remove the residue. 

Failure of brake action in either the 
takeup or supply motor in the "Sound - 
mirror" has been found in most cases 
to be due to a defective 117Z6 rectifier 
tube. This tube supplies the d.c. brak- 
ing voltage to both motors. The filter 
unit associated with this circuit should 
also be checked. 

Fig. 1. (A) A typical coupling transformer 
arrangement used in the converted re- 
corder unit. (B) Arrangement for feeding 
the recorder output into a p.a. system. 

If the start and takeup motors do 
not run after the start button is re- 
leased, the Acro snap- action switch is 
usually at fault. Failure of this switch 
will also result in failure of the supply 
motor to continue on "Rewind" after 
the start button is released. At the 
same time the motor stops, braking 
action is applied to the takeup motor.. 
The cause of switch failure is in most 
cases due to breakage or displacement 
of the small fiber spacer in the switch. 
Replacement is recommended, although 
temporary repairs may be made by 
making a suitable spacer and fitting 
properly. The Acro switch may be 
obtained directly from The Brush De- 
velopment Company or the Acro Elec- 
tric Co., both of Cleveland, Ohio. 

The improvements described in this 
article were carried. out by a number 
of broadcast stations throughout the 
country. The author is indebted to 
these various sources for the accu- 

(Continued on page 157) 

The Brush Development Company's Model BK -403 "Soundmirror' tape recorder. 
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Build Your Own 

COMMUNICATIONS 

RECEIVER 
Rear view of converter and tuner assembly. 

Front panel view shows how 
the all -wave tuner and the six 
individual converters are com- 
bined into a single installation. 

By 
J. T. GOODE 

Standard Coil Products Co. 

Part 7. The concluding article of this 
series shows how all of the individual 
units covered previously can be combined 
into a single panel -mounted installation. 

IN THE previous articles, every ef- 
fort has been made to build a re- 
ceiver that would equal or exceed 

the performance of most radios, both 
communications and broadcast. The 
next step in construction is equally as 
important, if not more so. 

The fact that a receiver operates 
satisfactorily is not enough. It must 
have a neat appearance. This feature 
is recognized by receiver manufactur- 
ing concerns. Often the cost of a dial 
and cabinet exceeds the cost of the 
chassis. 

If your radio looks like a pile of 
junk, the chances are that it will be- 
come just that sooner or later. Com- 
plete your receiver with a neat panel, 
mounting it in a cabinet or rack. 

First decide whether the equipment 
is to be enclosed in a rack or cabinet. 
Next determine the amount of space 
required. The method of mounting the 
individual chassis requires careful 
consideration at this time. 

Symmetry of the various controls on 
the panel is a must. Labeling each 
control is also important. 

The best way to make panel layouts 
is on paper. Each chassis has its maxi- 
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mum dimensions. Measure the various 
chassis and let the widest chassis de- 
termine the width of the panel. The 
standard rack width of nineteen inches 
is satisfactory, 

Take a large piece of paper forty 
inches long and draw two parallel lines 
nineteen inches apart. Draw a line at 
right angles to the parallel lines, ap- 
proximately one inch from the bottom 
of the paper. This line will be the 
starting point for all dimensions. 

Since the power supply and audio 
chassis weighs more than the other 
chassis, it should be mounted at the 
bottom of the panel. Measure from the 
bottom of this chassis to the center 
line of the control shafts. Add one - 
sixteenth of an inch to this dimension 
and draw a line across the bottom of 
the paper corresponding to your 
measurements. 

This sixteenth of an inch will place 
the panel below the bottom of the 
chassis. When the panel is mounted 
to a cabinet, no visible crack will show 
between the cabinet and panel edge. 

Draw a center line between the 
nineteen -inch parallel lines. Next 
measure the distance between the va- 

rious controls and mark these loca- 
tions on your paper. Make all these 
measurements to scale on the large 
piece of paper. This paper will be- 
come your template for the panel 
when completed. Simply secure the 
paper to the panel and center punch 
through the paper to locate the va- 
rious holes. 

Measure from the center line of the 
controls to the highest object on the 
chassis. This will more than likely be 
the top of the rectifier tube. Place 
this dimension on the paper and draw 
a dotted line showing the location. 
Obviously, the chassis to be mounted 
above the bottom chassis must be 
above this line for clearance. Add one - 
quarter of an inch to the above di- 
mension to allow space for removing 
tubes. 

This new dimension locates the bot- 
tom of the next chassis. This chassis 
is the i. f. section. Repeat the same 
procedure and locate the controls on 
the paper, using the center line to lo- 
cate the center control. Locate the 
highest object on the chassis and again 
make a dotted line corresponding to 
this measurement on the paper. 
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By mounting the 75, 40, and 20 -meter 
tuners on their sides the panel could 
be made symmetrical for the location 
of the dials. Make all necessary meas- 
urements on the paper. 

The 10, 6, and 2 -meter chassis mount 
directly above the lower frequency 
tuners, so simply extend the lines on 
the paper. No further measurements 
are required, other than the correct 
distance between the top and bottom 
row of tuners. 

The location of the All Wave tuner 
is determined in the same manner. 
Locate the controls, placing the center 
control on the center line. Measure 
carefully for the location of the main 
tuning dial shafts, for these are not 
symmetrical to the rest of the panel. 

The dial frame for the National 
dials can be used as a template to 
mark their cutouts on the paper. If 
the dial lights are eliminated it is only 
necessary to cut out round holes to 
mount the dial; otherwise make the 
cutout to correspond with the inside of 
the dial frame. 

Volume controls and barìd switches 
require three -eighths clearance holes 
for mounting. Due to small errors 
that may develop in drilling, it is ad- 
visable to place seven -sixteenth inch 
holes in the panel for these controls. 
The mounting nut will cover the ex- 
cess hole and eliminate the necessity 
of very accurate drilling. This is 
known as taking advantage of a tol- 
erance. 

The power supply and i. f. chassis 
are mounted to the panel by the con- 
trol mounting nuts. The tuner chassis 
are mounted by means of bolts through 
the panel, using half -inch spacers to 
space the chassis behind the panel. 
This allows space for the dial mecha- 
nism. The All Wave chassis is mounted 
in the same manner. 

These mounting screw holes in the 
panel are countersunk and flathead 
screws are used. This gives flush 
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Front panel view shows how the power supply, audio amplifier, and i.f. channel are mounted. 

mounting screws which can be painted 
to blend with the panel finish. 

Mounting holes are located around 
the edge of the panel and should be 
placed as required. 

By laying out.the panel as described, 
the builder is in a position to meet 
practically every mounting problem. 
All necessary mounting details now 
appear on the paper layout. 

One large panel thirty -seven by 
nineteen inches will mount the entire 
equipment. The panels can be split as 
shown in the photographs. Various 
nineteen -inch cabinets are available 
so the builder can adjust the size of 
the panels to fit existing cabinets. 

The entire equipment can be 
mounted in one rack. Mounting the 

audio control knobs at approximately 
knee level makes all controls and 
dials available from a sitting position. 

The panel is made of one -eighth inch 
aluminum using a fine wrinkle finish. 

Engraving is somewhat expensive 
but gives a neat, durable lettering job 
that is well worthwhile. Engraving 
costs between five and ten cents per 
letter. 

The mounting of the tuner chassis is 
somewhat unorthodox but does result 
in using a minimum amount of panel 
space and allows a symmetrical layout 
of the tuning dials. 

When your receiver is complete, you 
will have a piece of communications 
equipment that is second to none. 

(Left) Another view of the tuner and converter assembly. (Right) Rear view of the power supply, amplifier, and i.f. channel unit. 
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A 19 -28 mc. SIGNAL 

GENERATOR for 

TV i.f. Alignment 
Front view of home -built 
v.f.o. which may be con- 
structed at very low cost. 

By 
ROBERT L. DONALDSON 

This compact test unit is especially suited for 
home service calls as well as regular shop work. 

THE average serviceman working 
on TV sets has acquired a sweep 
frequency generator and accord- 

ing to regular procedure optimistically 
hooks it up in conjunction with his 
regular AM signal generator and oscil- 
loscope and proceeds to attempt to 
align the i.f. stages of the TV set ac- 
cording to manufacturers' instruc- 
tions. Since most TV sets use some 
variation of stagger tuning in video i.f. 
stages and incorporate several traps 
tuned to different frequencies, it is 
necessary that the signal generator be 
set successively to a great number of 
slightly different frequencies within 
the i.f. band, such as 19.75 mc., 21.25 
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mc., 21.8 mc. and so forth up the scale. 
However, he finds that no matter what 
kind of signal generator he has, the 
calibrations are so close together and 
so indefinite on the regular scale that 
he is at a loss to tell whether he actu- 
ally has the marker frequencies he 
wants. Needless to say if the marker 
signals are in error, the over -all align- 
ment will be unsatisfactory. 

The instrument described in this 
article provides a stable unmodulated 
output from 19.0 mc. to 28.0 mc. with 
good baudspread and clearly defined 
calibrations. It can be assembled 
from standard parts, most of which 
will be on hand, although "junk -box" 

parts which have suffered from pre- 
vious use should not, in the interest of 
stability, be used. One -half of a 6SN7 
is used as a Colpitts oscillator and the 
other half as a cathode follower out- 
put. This arrangement is standard 
and gives complete isolation and inde- 
pendence of the oscillator from 
changes in output impedance and load- 
ing, thus further stabilizing the signal 
produced. A simple attenuator is used 
in the cathode leg of the output sec- 
tion, since in use the output lead is 
merely brought close to the "Sweep 
Generator" output lead and adjust- 
ment of this loose coupling is sufficient 
to inject the proper amount of marker 
signal to give a clear , 

indication on 
the scope. When this instrument is 
used as a fixed frequency generator for 
alignment without the sweep genera- 
tor the output is usually cut down to 
a low level by coupling to the set 
through a "gimmick" made of two 
pieces of insulated wire twisted to- 
gether, connecting one wire to the 
oscillator output lead and the other to 
the proper point in the set. It is 
never necessary to know the absolute 
value of marker injection voltage and 
so this crude attenuator is perfectly 
satisfactory in use. The difficulty of 
making a step attenuator that will 
reduce to zero at these frequencies ex- 
plains the lack of such a refinement in 
this instrument. 

The power supply is unconventional 
only in that it uses two midget 6.3 
volt filament transformers back -to- 
back and a selenium rectifier. This 
works out very well, effectively isolat- 
ing the instrument from the power 
line, and affording plate voltage of 
good regulation for the oscillator, 
without much heat, weight, or unnec- 
essary bulk. 

Construction of the unit should pro- 
ceed without difficulty. It is advisable 
to mount the parts so that all the pow- 
er supply and other heat producing 
units are separated from the oscillator 
tank coil and condenser to minimize 
drift upon warm -up . In the pictured 
unit this is effectively accomplished by 
the dividing partition. Everything 
should be firmly mounted so as to min- 
imize vibration -induced changes in fre- 
quency. All high frequency leads 
should be as short and heavy as pos- 
sible, although it isn't necessary to go 
to extremes in this. Ordinary good wir- 
ing practice is all that is required. 

If the type dial shown, a Millen 
10039, or other similar unit such as the 
National ACN, etc. is used, calibration 
may be made to .1 mc. on direct mark- 
ings by use of the following system. 
First, the temporary setup of Fig. 2 is 

assembled, utilizing the signal from a 
good signal generator as the primary 
source, mixing with the signal from 
the uncalibrated oscillator in the 1N34 
crystal to produce an audible beat note 
in the earphones. The signal genera- 
tor is set to the first even number that 
is desired, i.e., 19.0 mc., then the new 
oscillator is carefully adjusted to yield 
zero beat. Mark this point on the 
outside scale. Set generator to 19.5 
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mc., zero beat again and mark this 
point on the inside scale. Repeat this 
procedure all the way up the scale, 
marking even megacycle points on the 
outside scale and half megacycle 
points on the inside scale. After all 
these points are noted, diagonal lines 
may be drawn from each outside point 
down to the adjacent inside scale 
points. The intersections of the diago- 
nal lines and the intermediate scales 
will point out the setting for .1, .2, .3 
etc., without further marking. It will 
thus be seen that the original signal 
generator used need only have precise 
markings for each megacycle and half 
megacycle, which most do, and yet the 
new oscillator will have exact mark- 
ings each .1 mc. from 19.0 mc. up. This 
excellent calibration makes it easy to 
set the dial for such odd values as 
23.4 mc., etc. that are required in TV 
alignment. The average signal gener- 
ator requires a lot of mental gymnas- 
tics and patience to arrive at even an 
approximate setting for such in -be- 
tween values. 

The physical size of this instrument 
is kept small, 5 "x6 "x9 ", so that it 
lends itself to easy portability. Thus, 
if a service call indicates that only an 
adjustment of the trap circuits, etc. 
is required, this may easily be per- 
formed by the use of this unit in con - 
junction with either v.t.v.m. or even 
a sensitive v.o.m. Thus a great number 
of calls can be serviced in the custom- 
er's home without the bother and risk 
of carting the whole TV chassis to the 
shop. Of course if examination of the 
set shows that a complete i.f. and r.f. 
alignment is needed this work is. best 
done in the shop. But frequently calls 
will be made that require only that, 
for instance, the sound traps be reset, 
or the sound i.f. be brought into align- 
ment, or similar simple adjustments. It 
seems much more reasonable to per- 
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Fig. 1. Circuit diagram of the easily -constructed signal generator for TV 

form these tasks in the home, where 
they can be completed in a few 
minutes, rather than to waste time 
and effort in taking the chassis to the 
shop. Besides, the writer knows of 
many case's where more damage was 
done to the set during transportation 
than the original fault. A customer 
cannot be blamed for feeling that he 
is being treated unfairly if his tele- 
vision set is taken away from him for 
possibly several days or a week, if all 
that was the matter with it in the first 
place was the occasional appearance of 
sound bars. The instrument described 
will be found to be indispensable once 
it has been used on such work. -- 

alignment. 

Fig. 2. Suggested setup for calibrating unit. 

(Left) Side view of unit showing power supply and other heat -producing units mounted on one side of the dividing partition. (Right) Another view of unit showing proper positioning of oscillator tank coil and condenser. 
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Mac's RADIO 
SERVICE SHOP 

By JOHN T. FRYE 

. ......,....__,,........,;; 
_ 

WHEN Barney, the red -headed 
apprentice of Mac's Radio 
Service Shop, had gone into 

the chassis -cleaning booth twenty min- 
utes before, there had not been a single 
wire recorder in the shop; but when 
he came out, Mac was busily engaged 
in taking one out of its case. 

"Doggone it!" Barney exclaimed, 
snapping his fingers, "I wish I'd seen 
her!" 

"What 'her' ?" Mac grunted without 
looking up. 

"Why, the beautiful creature that 
persuaded you to run her wire recorder 
around all of these other sets stacked 
up here! That gal really must have 
had something." 

"For your information, Junior, this 
wire recorder belongs to the young 
minister of that church on Ninth 
Street. I am giving it priority because 
of the use he puts it to. Each Sunday 
he makes a recording of the entire 
church service. Then, during the week, 
he takes it around to the homes of the 
sick and agéd members who cannot get 
out and lets them go to church right 
in their homes. Several of these old 
people are quite hard of hearing, and 
he wants me to install a phone jack for 
their benefit." 

"Hey, that's swell!" Barney ex- 
claimed; "that's really using the old 
noodle." 

"It certainly is," Mac agreed, "and 
speaking of 'using the old noodle,' as 
you vulgarly put it, I think it is about 
time we had another chalk -talk on 
intermittents." 

With a flourish Barney whipped out 
his beat -up notebook and perched him- 
self on the end of the bench. "Yes, sir; 
whenever you are ready, sir," he in- 
vited with mock deference. 

54 

Intermittents Still Pursue 

"Well," Mac began, still working on 
the recorder and pausing now and then 
when what he was doing- required a 
little extra attention, "first I want to 
impress on your alleged mind that the 
amount of time that elapses between 
the time the set is turned on and the 
time at which the erratic behavior 
starts is very informative. Most in- 
termittent conditions are caused by 
expansion of defective parts; and this 
expansion, in turn, is caused by heat- 
ing. Since not all of the parts warm 
up at the same time, but, instead, take 
on heat according to a definite se- 
quence, you can make a pretty shrewd 
guess at where the defective part is by 
how long it takes for the trouble to 
start." 

-"For example, the tubes heat up 
first; then the resistors increase in 
temperature; gradually the heat 
spreads through the chassis and warms 
up the coils and condensers. The prox- 
imity of a particular part to a tube or 
hot resistor must also be taken into 
account. In general, though, if your 
trouble begins as soon as the set is 
turned on, be especially suspicious of 
tubes and resistors. The filament of 
an a.c. -d.c. tube that opens up as soon 
as the filament- is hot and then re- 
establishes contact when it cools down 
is a well -known example of this. Us- 
ually, but not always, this defect will 
show up in the first five minutes of 
operation. 

"Another case that is fairly common 
is that of the set that has a lot of noise 
and abrupt changes of volume when it 
is first turned on but that settles down 
and plays faultlessly after about fif- 
teen minutes of operation. In several 
cases, I have found the trouble to be in 
a metal- encased resistor riveted to the 

chassis. The taps on this resistor make 
poor contact when the resistor is cold; 
but when the resistor heats and ex- 
pands, it wedges the metal band of the 
tap tightly between the element and 
the case and makes a good contact un- 
til the resistor is allowed to cool down 
again. 

"If the set plays all right for a half - 
hour or so and then begins to misbe- 
have, it is a good idea to suspect con- 
densers or coils. We talked before 
about how to locate a condenser that 
is opening up, but I want to mention, 
too, that you can often tell in what 
circuit a condenser is opening by listen- 
ing to the change in the quality of the 
signal when it drops in volume. An 
opening coupling condenser will often 
cause a severe loss of low frequencies, 
because the highs will still be passed 
by the small amount of capacity be- 
tween leads, etc. A plate, cathode, or 
a.v.c. bypass that is opening will often 
cause a characteristic hissing 'near - 
oscillation' sound to accompany the 
drop in volume. A defective coupling 
condenser in the oscillator circuit will 
often have a detuning effect on the sig- 
nal just before the set quits playing." 

"You told me last month that 
changes in volume were not the only 
troubles that came under the heading 
of ' intermittents,' " Barney said. "What 
other kinds are there ?" 

"Well, intermittent noisy conditions 
are quite common. We already have 
spoken about noisy resistors. Coils 
that open up are very common, espe- 
cially in circuits that carry d.c. cur- 
rent. This takes in the primaries of 
r.f., i.f., oscillator coils, and audio 
transformers, and it also includes 
speaker field windings. An experi- 
enced serviceman can usually spot one 
of these 'opening coil' cases by the dis- 
tinctive sound they make. In addition 
to an intermittent rustling sound, 
there is often a kind of high -pitched 
squeaking sound, like this :" 

Mac drew his breath in between 
tightly -pursed lips to produce the 
sound that many people use to call a 
near -by dog. Barney dropped his note- 
book, clapped both hands over his 
heart, and rolled his eyes blissfully to- 
ward the ceiling. "Ah!" he exclaimed 
rapturously, "that reminds me of how 
Margie says goodnight!" 

"You keep your mind on what I'm 
saying, or I'll 'goodnight' you," Mac 
warned trying to scowl fiercely. "You 
can often show up which winding is 
going out by increasing the current 
through it. To do this, connect a re- 
sistor of around 5000 ohms between 
the point fed through the coil and the 
ground for two or three seconds. If 
the coil is OK, it will pass this tem- 
porary overload without harm; but if 
it is defective, the noise will become 
much worse or the coil will open up 
completely. 

"Another very common noisy condi- 
tion, especially with a.c. -d.c. sets, is 
caused by a defective filter condenser. 
I am not sure as to exactly what hap - 

(Continued on page 154) 
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NEW PROCESS 

TO RELIEVE 

TV BOTTLENECK 
Pittsburgh Plate Glass Company's new tube 
manufacturing process trill increase output. 

RCA's Caroline Tufts holds the newly developed Pittsburgh Plate Glass ieievisicn 
picture tube face plate against the all-glass funnel! to which plate is flame- sealed. 

ANEW technique for manufac- 
turing face plates for televi- 
sion picture tubes has been re- 

cently announced by Pittsburgh Plate 
Glass Company, originator of the 
process. 

The production of 5 inch tubes has 
been stepped up and this saving in pro- 
duction time is expected to be extended 
to the manufacture of 10 ", 12 ", and 
even larger sized tubes as soon as the 
machinery is installed. 

The new process, which hinges on 
the development of a special glass tai- 

for -made to meet the needs of the tele- 
vision industry, is the result of nearly 
three years of research and develop- 
ment. 

The key to the mass production 
schedule lies in the fact that the slow 
process of molding glass blanks and 
then putting them through rigorous 
optical grinding and polishing opera- 
tions to obtain spherical perfection 
has been replaced by a method where- 
by the meticulous grinding and pol- 
ishing operations are reduced to a 
standardized process which is complet- 

At RCA's Lancaster tube plant a television picture tube lace 
plate, newly developed for mass procuction, is flame- sealed 
to tube funnel. The process can also be used with ma:al units. 
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ed while the glass is still flat. A newly 
developed bending process permits 
perfect sphericity without marring 
the precision surface obtained before 
the blanks are cut to size. 

It has been pointed out that the 
bottleneck in picture tube manufac- 
ture which had receiving set produc- 
tion heavily handicapped throughout 
the industry has not been on account 
of the bulk of glass used but because 
of the many time -consuming precision 
requirements. 

The new Pittsburgh face plate may 
be used not only on the special alloy 
metal developed for television tube 
manufacture but may also be fused 
to the all -glass tube. Because of the 
weight and bulk of the latter, espe- 
cially in large direct -view tube sizes, 
many manufacturers are retooling to 
use the metal -glass tube which incor- 
porates a number of advantages. 

Pittsburgh is currently experiment- 
ing with a high- expansion glass for 
fusing to lower cost metals than those 
now in use. The high- expansion glass 
is expected to substantially decrease 
the cost of tube manufacture. 30 

A close -up view of the fusing operation which seals the newly 
developed Pittsburgh Plate Glass Company's television face 
plate for the picture tube to the rest of the tube assembly. 
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smumommoun onmounmums 

By JOHN D. GOODELL 
The Minnesota Electronics Corporation 

Part 2. Further details covering the proper 
placement of speakers and playback equipment. 

AsEARLY as possible in the dis- 
cussion with a customer for 
high quality music reproducing 

equipment, it is good sales psychology 
to direct the conversation rapidly to- 
ward the decision of which loud- 
speaker to use, how much power in the 
amplifier, etc. Assume that he will 
buy equipment from you. Don't dodge 
the price question. Discuss it as soon 
as possible and indicate the various 
brackets in which he may select com- 
ponents. Describe the problems in- 
volved and guide yourself in accord- 
ance with this reaction. Don't try to 
sell him a 20 -watt amplifier if he needs 
only 10 watts. Your customer will rec- 
ognize complete honesty very quickly 
-a real effort to guide him toward 
the best equipment he can afford that 
will accomplish the result he desires. 
Once you have his confidence, the sale 
is essentially made. 

As indicated in the first section of 
this article, it is well worthwhile to 
call on the customer at his home. It 
is definitely true that you will be able 
to advise him more intelligently about 
the equipment he should have if you 
can actually see the room in which he 
will use it, observe the characteristics 
of his existing equipment, and listen 
56 

Here the speakers are installed 
in the wall above the modern 
custom ribbon mahogany cabinet. 

to a few records with him. In most 
instances, he will appreciate, your offer 
to look over the room and advise him 
accordingly. It is to his advantage as 
well as to yours. This provides the 
opportunity to guide his thinking in 
the direction of a decision with regard 
to the manner of installation, taking 
for granted that he will purchase your 
equipment. 

A large portion of the people who 
are in the market for high quality 
equipment are listeners with long ex- 
perience in attending live concerts and 
in listening to records. If you are to 
sell them successfully, it is important 
that you be able to listen with ears as 
competent and critical as theirs. This 
means, whether you like it or not, that 
you must develop some understanding 
of serious classical music, as well as 
an understanding of serious boogie - 
woogie, be -bop, etc. Along with this, 
it must be borne constantly in mind 
that at least one member of almost 
every family likes middle -of- the -road 
standards, pleasant background music 
of the musical comedy variety. Play 
at least one such record if you are 
demonstrating for a group. 

Guide yourself in your discussion. by 
the kind of music your customer finds 

interesting. Above all things, if he 
says something doesn't sound right - 
that a violin tone sounds thin or too 
brilliant or fuzzy, or any one of a 
number of things that are hard to 
define -don't tell him he is absolutely 
wrong, that everything measures flat, 
that there is no distortion in the equip- 
ment, etc. Sit down and try to find 
out what he is hearing that he doesn't 
like. Remember that in almost every 
instance he is trying to select equip- 
ment that will sound clean and right 
to him, and if it doesn't, you certainly 
want to know why. You will learn 
more about listening by tracking down 
the things your _potential customers 
find objectionable than in any other 
way, because you will have the guid- 
ance of their combined experience in 
listening. 

This doesn't mean that the customer 
will always be right. He may be hear- 
ing a tone that is characteristic of a 
certain musician or singer that he 
doesn't like but is still a valid repro- 
duction of the original. He may have 
done so much continuous critical lis- 
tening that his perspective is out of 
line, but this may be equally true of 
you. Don't jump to this conclusion and 
never express it to him without careful 
qualification, indicating that you just 
aren't sure and would like to listen to 
some other signal sources with him to 
find out just what is wrong, if any- 
thing. 

You should be more critical, if pos- 
sible, than your fussiest customer. The 
difference will be mostly that you are 
able to rationalize what you hear in 
terms of your technical knowledge. If 
you really do know that the equipment 
has no distortion components that 
could produce a fuzzy violin tone, then 
you will be able rapidly to ascribe 
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such a sound to the recording or broad- 
cast or whatever source of signal you 
are observing. Your customer will 
know only that it doesn't sound right 
to him. 

It is important that you try to edu- 
cate your customer to have the desire 
to enjoy and listen to wide range re- 
production. Don't try to convince him 
that he should learn to tolerate high 
surface noise levels in order to enjoy 
full range reproduction. Some cus- 
tomers will already have learned to 
do this, to reject the noise subcon- 
sciously and listen to the music. Oth- 
ers will refuse to tolerate it, and pres- 
sure from you in this regard will sim- 
ply drive them to another source of 
supply. If you have an amplifier with 
noise suppression built in, demonstrate 
it to them. Show them how success- 
fully it is possible on many records to 
remove objectionable noise and- still 
retain wide range response. Demon- 
strate the use of tone controls for this 
purpose, at the same time emphasizing 
the value of having wide range facili- 
ties available for the records with 
good surfaces, the good FM broadcasts, 
etc. 

Remember that the enjoyment of 
music involves a great many different 
reactions. Music may be enjoyed as a 
soothing audio syrup with which to 
shut out distractions while you con - 
céntrate on something else. It may 
be enjoyed emotionally, rhythmically, 
or it may be a purely intellectual 
pleasure associated with an apprecia- 
tion of the intricacies of a Bach fugue, 
the ideas expressed in variations on 
"Lady Be Good," etc., or finally it may 
be simply an enjoyment of variations 
in quality of tone. There are many 
apparently anomalous conditions to be 
found in studying the reactions of va- 
rious people to music reproducing sys- 
tems. It is curious, for example, that 
relatively few musicians appear to be 
greatly concerned with the wide range 
trequency response. There are many 
theoretical explanations advanced for 
this. It has been suggested that the 
musician has sufficient intuitive imagi- 
nation to "hear" inwardly the full fre- 
quency range, whether it is reproduced 
or not. A good musician is entirely 
capable of reading the musical score 
of a composition and effectively "hear- 
ing" the music, so this is not an un- 
reasonable possibility. At any rate, 
the fact is there and it is typical of the 
contradictions with what would ap- 
pear to be reasonable theory in antici- 
pating the reactions of people to music 
reproduction. A realization of these 
facts will prepare the custom -builder 
for widely varying reactions on the 
part of potential customers, and an 
acceptance of the vagaries inherent in 
listening observations will help him to 
understand the customer's concepts. 

There is only one satisfactory cri- 
terion that does not require direct 
comparison of various systems. This 
criterion is dependent upon audio 
memory (which is notoriously poor), 
but with a little practice it may be 
used to advantage. If a neighbor is 
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playing the piano, there will almost 
never be any question in your mind as 
to whether it is a real piano or repro- 
duced sound. If you hear a phonograph 
playing in the next room, you will 
somehow know instantly that it is not 
a live orchestra. If you walk into a 
bar or restaurant, leaving out visual 
considerations, there will rarely, if 
ever, be the slightest doubt in your 
mind as to whether a live orchestra is 
playing or if a phonograph is being 
used to provide music. Now, with this 
type of judgment as a reference, the 
criterion is, "How close does a par- 
ticular music reproducing system come 
to being able to fool you ? Would you 
have even an instant of hesitation in 
knowing whether you were listening 
to live music or to the reproducing 
system under consideration ?" If you 
listen carefully and become experi- 
enced and critical, it will be rare in- 
deed that you will find a reproducing 
system that could really trap you into 
guessing wrong. It is important once 
in a while to attend a live concert or 
to listen to a live dance band in order 
to retain your realization of how crisp 
and clean music can be. 

Generalities about anything are not 
good. This is particularly true of mu- 
sic reproduction. A great deal of poor 
reproducing equipment has excessive 
and boomy low frequency response 
with very poor high frequency con- 
tribution. Don't let this mislead you 
into discounting the importance of low 
frequencies. They shouldn't be boomy, 
they shouldn't hang over, they 
shouldn't be too prominent -but they 
must be present if a system is to sound 
well. In any combination of instru- 
ments for playing live music, a bass 
instrument is almost an absolute re- 
quirement. The top two octaves above 
the fundamental range are important 
in contributing to the quality of tone 
from the various instruments, but the 
bottom two octaves contain fundamen- 

Sketch of a radio -phonograph unit such as 
might be submitted to your customer as an 
incentive to purchase custom -built sets. 

talc that are essential to the basic 
structure of the music as written. The 
point is that you should not permit 
yourself to fall into the error of using 
only one section of the frequency 
range as your criterion of full fre- 
quency response. Don't be too quick 
to condemn your customer as having 
a tin ear because he is more disturbed 
about a lack of bass than about bril- 
liant highs. 

Finally, don't talk about "high fideli- 
ty." The term has been used so loosely 
in the industry as to become com- 
pletely meaningless. "High quality" 
is a better choice under the circum- 
stances. 

Now, the customer is sold. He has 
selected the components he wants in 
his system and the problem is to decide 
on the installation. In some instances 
it just isn't practical to have the equip- 
ment housed in more than one cabinet, 
nor to have it built in. Often one 
member of the family is interested 
primarily in the quality of music re- 
production while another member is 
interested only in whether the instal- 
lation takes up as little space as pos- 
sible and is housed in a cabinet that 

One of the interesting and flexible arrangements which can be achieved using the 
new Jensen "Customode" units. Individual sections are available in any combination. 
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A custom -built French Provincial cabinet in which all equipment is housed in drawers. 

conforms with the general decor of the 
room. It is important to have a con- 
nection with a local cabinet maker and 
a carpenter for built -in work. Many 
customers will suggest the purchase 
of a piece of furniture (designed for 
some other purpose) to be modified 
properly for housing the equipment, 
or they may already have something 
they consider suitable. In general, 
this is very undesirable and should be 
avoided whenever possible. It can be 
done, of course, but the dimensions 
will never be exactly right. The tuner 
or amplifier often winds up in a loca- 
tion that requires standing on your 
head to change a tube and practically 
tearing the cabinet apart if a voltage 
measurement must be made. It is bet- 
ter to lose a sale than to wind up with 

an unsatisfactory installation. You 
probably will not lose the sale anyway 
by insisting on doing the job right, 
because if the problems are explained 
the customer usually agrees. It is well 
to have a few sketches available of 
various cabinet styles -photographs of 
cabinets you have already used, if 
possible. Thumbing through a few of 
the better home decoration magazines 
will usually produce a few good cabi- 
net designs that may be clipped out 
for your scrapbook. 

Whenever it is possible, it is desir- 
able to have the loudspeaker in a sep- 
arate cabinet, preferably remote from 
the listening location. Though the rea- 
sons for this may seem obvious to you, 
it is well to explain them clearly to 
the customer. It is not possible to 

This walnut cabinet was designed to conform with the walnut panelling in a library. 

..R 

house all the equipment, together with 
the loudspeaker, in one cabinet and 
have optimum acoustic conditions for 
the speaker (unless it is an unreason- 
ably large cabinet). Furthermore, it 
is distinctly desirable to adjust the 
controls from the listening location, 
yet undesirable to sit practically on 
top of the loudspeaker. If wide range 
reproduction at high level is to be 
achieved, the problem of acoustic feed- 
back from speaker to pickup or pre- 
amplifier is often very difficult in an 
all- inclusive cabinet. 

Nearly all loudspeaker manufactu- 
rers are influenced in the design of 
cabinets for their speakers by consid- 
erations of size and cost. Cabinet mak- 
ing is expensive, wood is expensive, 
and while custom -building of cabinets 
individually is costly in labor, it is par- 
tially compensated by the fewer profits 
involved in the selling process. It is 
important that the speaker cabinet be 
large enough to permit reproduction 
of low frequencies without resonance 
at harmonics that will cause hang -over 
boominess. It is equally important 
that it be solidly constructed of suf- 
ficiently heavy material properly re- 
enforced to eliminate sounding board 
effects. 

Where it is practical to do so, a cor- 
ner cabinet of adequate dimensions is 
desirable. This accomplishes a dual 
result. It provides the impedance of 
the walls for the speaker to work into 
at low frequencies, and it makes it im- 
possible to find a point in the room 
that is more than 45 degrees off center. 
This means that the high frequency 
distribution will be as close to opti- 
mum as the speaker design allows. In 
many instances, the customer will 
wish to place the speaker around a 
corner, in a hallway . or, hot uncom- 
monly, under the piano. The dangers 
of the latter type of installation are 
obvious because any strings not thor- 
oughly damped in the piano are likely 
to resonate unpleasantly. 

It .is a matter of some controversy 
as to whether it is more desirable to 
have the source of sound beamed to 
the listener by proper placement of the 
loudspeaker, or to prefer the diffusion 
offered by placing it where the sound 
must pass around corners and furni- 
ture before reaching the listener. Ed- 
ward Tatnall Canby has recently writ- 
ten that he prefers a diffused source 
of sound, a condition where the lis- 
tener has difficulty in locating the 
source. This depends on many factors. 
The engineer will object to it on the 
grounds that high frequencies tend to 
beam and be absorbed under these 
conditions, detracting from the full 
appreciation of the quality of tone. 
This same viewpoint will be taken by 
many listeners. Others, such as Mr. 
Canby, doubtless feel that the spatial 
distribution of the effective source 
makes up for this high frequency loss. 
Granting that a point source of sound 
is far from reality in reproducing mu- 
sic, it may also be argued that few 
people would deliberately place a 

(Continued on page 160) 
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PITFALLS 

OF MANY TV 

INSTALLATIONS 
It. - I. 1% OLF 

A sloppy original installation weans callbacks 
and servicing headaches. Slop such practices now 

I T HAS truthfully been said that 
the best television receivers are 
only as good as the antennas from 

which they work. No technician will 
deny the fact that the proper location 
for a TV antenna is that spot from 
which the best signal pick -up for all 
channels is possible. The thousands of 
men in the service industry who are 
daily installing the nation's TV receiv- 
ers know that more often than not that 
best spot must actually be probed for. 

The methods by which such probing 
is most quickly and efficiently accom- 
plished are already standardized pro- 
cedures. Sufficient data has been given 
in RADIO & TELEVISION NEWS and else- 
where on the subject so that even the 
apprentice in installation need not lack 
ready information. 

But while there is evidence that the 
majority of technicians has learned 
the necessity of properly locating the 
antenna for best reception, there is 
equally strong witness that the small- 
er, but nonetheless critical, details of 
installation are not receiving the care 
they must have if the antenna is to 
remain in working order for any con- 
siderable period. A tour of apartment 
house rooftops in such a typical city as 
New York will show how these "petty" 
details are being neglected. 
February, 1949 

The first detail about which laxity is 
being shown is proper anchoring of the 
antenna mast. Just strapping the 
mast to some pipe on the roof (see 
Figs. 1 and 3) is not sufficient. Strap- 
ping rusts and stretches; the mast slips 
down or keels over and must be re- 
secured. The best anchor is by means 
of pipe clamps (supplied with some 
packaged antennas) against the side 
of the house or some brick wall as 
shown in Figs. 2 and 6. Of course that 
means drilling into brick, a task from 
which many technicians understand- 
ably shy away. But there are enough 
good stone drills available at present 
to make cutting fairly simple. Even 
with the old standby, the star drill, the 
job is not too difficult. 

An additional method by which the 
mast and antenna can be made more 
secure is by means of guy wires. Three 
wires properly spaced around the mast 
make an installation which even winds 
of hurricane strength (New York is 
occasionally subject to such storms) 
scarcely disturb. Guy wires are a must 
in installations where the only means 
of achieving additional antenna height 
is by increasing the length of the mast. 

A second "minor" detail being over - 
Idoked is the coupling of the lead -in to 
the antenna elements. Simply wrap- 

Figs. 1 & 3. Strapping the mast to a pipe 
is a quick way of making an installation 
but is liable to require frequent servic- 
ing callbacks. Figs. 2 & 6. Anchoring the 
masts to brick walls insures security and 
saves time in the long run. Fig. 4. Metal 
objects, such as the housing for elevator 
controls and stairways, can be a serious 
source of trouble and should be avoided. 
This photograph also points up the fact 
that long lengths of lead -in should not 
be used unless anchored at frequent in- 
tervals. Fig. 5. Using eyelet insulators 
keeps the lead -in firm, prevents move- 
ment and wear, and is a good servicing 
procedure to follow in all installations. 

ping the bared wire of the lead -in 
around the bolts on each element and 
counting on the nut to tighten down on 
the wire is no guarantee of good con- 
tact. Many a weak signal in a strong 
signal area can be traced to the high 
resistant contact of such a joint. At 
the very least, fiat washers above and 
below the wire should be used to insure 
good contact. The best method for 
such installation, however, is by means 

(Continued on page 156) 
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Converted 
Home RECEIVER 
Ideal For Signal Tracer 

By J. R. FRISTIH 

You do not need a spare receiver -your present set, 
although converted, can serve a dual purpose as 
a test instrument and as an entertainment medium. 

ATRANSFORMER -TYPE a . c . 

receiver can be easily con- 
verted into a valuable and ver- 

satile test instrument with only minor 
circuit changes and the addition of 
about $5.00 worth of parts. Such a con- 
version does not prevent the receiver 
from operating in its normal manner 
so any receiver around the home can 
be used in this manner. A transformer - 
type set must be used in order to pro- 
vide filament voltage for the probe. It 
is desirable to use a table model re- 
ceiver in order to conserve space and 
permit easy portability when the set 
is used as a test instrument. Natu- 
rally, the better the original receiver, 
the more satisfactory will be its oper- 
ation as a test instrument. 

The author used an old General 
Electric Model A -64 table model which 

60 

had the following tube complement: 
6A8, 6K7, 6H6, 6J7, 6F6, and 5Z4. I 
mounted the receiver behind a Mason - 
ite panel on my work bench but a 
panel could just as easily be attached 
to the back of the radio and the 
switches and pin jacks brought out to 
the back without marring the appear- 
ance of the front panel. 

The instrument can perform the fol- 
lowing functions: 

1. A monitor radio 
2. Audible r.f. signal tracer with 

vacuum tube probe 
3. Audio signal tracer 
4. Audio signal source 
5. Phonograph pickup tester 
6. Test speaker 
7. Gain measurements 
8. Antenna and ground source. 
Other possibilities may suggest 

Over -all view of the home -built test unit and 
the associated vacuum tube type r.f. probe. 
Directly above the probe socket is a plate 
which carries a phono socket, three pin jacks. 
and two toggle switches. Above the plate 
and alongside the speaker opening are a tog- 
gle switch and two pin jacks which are used 
in conjunction with the test speaker function. 
At the lower right of the panel is another 
group of controls comprising two pin jacks for 
making gain measurements, a slide switch 
which disconnects the antenna from the test 
set, and a double binding post for antenna 
and ground connections. The two knobs below 
the dial are for volume control and tone con- 
trol with on -off switch respectively. The radio 
is tuned by knobs alongside the dial. Readers 
will undoubtedly recognize the equipment at 
the lower left of the signal tracer as the Wien - 
type bridge described in the article "Build this 
Radioman's R -C Bridge" by Rufus P. Turner 
in the April, 1947 issue of RADIO NEWS. F 
themselves to the builder after the 
unit is put into operation. 

The conversion is performed as fol- 
lows. All leads and parts are discon- 
nected from the high side of the vol- 
ume control and from the control grid 
of the first audio tube as shown at "X" 
(A and B) and at "X" (C and D) of 
Fig. 1, the diagram of the receiver be- 
fore conversion. This leaves four 
places that have to be reconnected, 
i.e., A, B, C, and D. Three pin jacks, a 
phone jack and two single -pole, 
double -throw switches, are required 
for the new connections. These should 
be set up on the panel close together 
and preferably near the first audio 
tube. If long leads are necessary they 
should be shielded. The high side of 
the volume control "A" is connected 
to the pole of one of the switches 
which can be designated the "A" 
switch. The connection "B ", previ- 
ously removed from the high side of 
the volume control, is connected to 
position No. 1 of this switch. Position 
No. 2 of the switch is connected 
through a .02 pfd., 600 volt condenser 
to pin jack "X" and the hot lead of the 
phono jack. The outside of the phono 
jack is connected to the chassis. This 
completes the connections for switch 

The connections previously removed 
from the control grid of the first audio 
tube "C" are connected to the pole of 
the second switch which can be desig- 
nated the "C" switch. The grid "D" of 
the first audio tube is connected to 
position No. 1 on the switch. Position 
No. 2 on the switch is connected to pin 
jack "Z" (Fig. 2). Pin jack "Y" is 
grounded to the chassis and provides a 
common ground for all other jacks. 
This completes the connections to this 
group. 

Another pin jack should be mounted, 
preferably near the 6F6 output tube 
and a lead from the plate of the out- 
put tube is connected to this pin jack. 
This is used for making gain measure- 
ments as will be explained later. 

Two pin jacks and a single -pole, 
single -throw switch are mounted near 
the speaker. The lead going from one 
side of the output transformer to one 
side of the voice coil is disconnected 
and these leads brought to the switch 
so that the leads can be broken and 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


reconnected through the switch. Leads 
are then brought out to the two pin 
jacks from each side of the voice coil. 
The result is that when the switch is 
open, the voice coil is accessible 
through the pin jacks. 

An octal socket into which the probe 
is to be plugged is mounted on the 
panel and connections made as shown 
in Fig. 2. The plate lead goes to the 
No. 2 position of switch "A" through a 
.02 pfd., 600 volt condenser. The plate 
supply voltage used in this set for the 
probe was about 120 volts. This goes 
to the plate through a 20,000 ohm re- 
sistor and a 250,000 ohm resistor. A 4 
pfd., 50 volt condenser was used as a 
decoupler to keep hum out of the 
probe. 

The probe was constructed from 
junk box parts. A 6SQ7 tube was used 
with the diodes not in the circuit. This 
tube was used because it has no grid 
cap and is pretty generally available. 
The two -wire shielded rubber -covered 
cable (about 3 feet long and terminat- 
ing in an Amphenol male octal plug) 
was used to connect the probe to the 
set. The probe itself was made from a 
discarded 5T4 tube with the base cut 
off with a hacksaw. A 6L6 tube shell 
could be used equally well. A round, 
ring -type octal socket will fit into this 
shell very nicely and can be held se- 
curely in place with a small self - 
tapping screw. A hole is drilled in the 
end or top of the shell to accommodate 
a rubber grommet and a pin plug of 
the type commonly used on test leads 
is cemented into the grommet. A hole 
is drilled in the side of the shell to 
admit the two -wire shielded cable. 
This is held in place by soldering a 
soldering lug to the shield and fasten- 
ing this lug to the shell with a small 
bolt and nut. This same method was 
also used for fastening the ground lead 
and alligator clip to the shell. Suffi- 
cient slack should be allowed on the 
leads from the cable so that the whole 
can be easily assembled, as shown in 
Fig. 3. Other methods for making this 
probe may occur to the reader, how- 
ever after the 6SQ7 is plugged into the 
top, it makes a very neat, professional - 
looking goose -neck probe. 

This completes the necessary altera- 
tions and the construction of the 
probe. With switches "A" and "C" in 
the No. 1 position, and the voice coil 
switch closed, the radio will operate 
in the regular manner. 

How to Use the Instrument 
1. A monitor radio 

Switches "A" and "C" are thrown to 
the No. 1 position, the voice coil switch 
is closed. The probe is not plugged in. 

In this position the radio operates 
normally as a receiver and is valuable 
on the service bench for checking the 
dial setting of a receiver being serv- 
iced to determine whether the stations 
come in at the right point on the dial. 
It is also useful after a set is aligned 
for the same purpose -to provide a 
quick check. 
2. Audible r.f. signal tracer with va- 

cuum tube probe 

February, 1949 

Fig. 1. Schematic diagram of the audio section of the G.E. Model A -64 receiver used by 
the author in building his test unit. Any other straight a.c. type receiver can be used. 
The circuits of most modern table model receivers are quite similar to the G.E. set. 

Switch "A" should be thrown to the 
No. 2 position and switch "C" in the 
No. 1 position. The voice coil switch is 
closed and the probe is plugged in. 
Ground the lead from the probe to the 
chassis of the receiver being tested or 
provide a separate ground lead from 
the chassis to pin jack "Y." 

Placé the probe on the antenna ter- 
minal, regulating the volume with the 
volume control of the converted set, 
and tune the receiver being tested. It 
should be possible to tune in a station. 
Move the probe to the grid of the first 
tube. The signal should now be much 
louder. Continue from grid to plate to 
the second detector. The sound in- 
creases in strength from stage to 
stage. If it is impossible to pick up 
anything, then you have just passed 
through the defective stage. The pro- 
gram will, of course, be heard through 
the speaker of the converted set. Hum, 
noise, distortion, etc. can be traced in 
the same manner. The probe demodu- 
lates and amplifies the signal and 
passes it into the audio section of the 
converted set. 
3. Audio signal tracer 

The switches are set in the same 
position as under point 2 but the probe 
is not plugged in. Instead, test leads 
are plugged into pin jacks "X" and 
"Y ", "Y" going to the chassis of the set 
being tested. The test lead going to 
"X" is used to pick up the audio signal 
in any part of the audio circuit and 
send it through the audio section of 
the converted set, checking for hum, 
distortion, etc. It has not been found 
necessary to change probes and the 
setup on point 2 as it works as well for 
audio as for r.f. signals. The probe will 
be found to be so sensitive that bring- 
ing the point of the probe near some 
leads, without touching them, is suf- 
ficient to pick up the sound. 
4. Audio signal source 

Switch "A" should be in the No. 1 

position while switch "C" is in the No. 
2 position. The voice coil switch is 
closed and the probe is not plugged in. 
The set is tuned to a broadcast station. 
Test leads are inserted in pin jacks 
"Y" and "Z." 

With the apparatus set up in this 

Fig. 2. Wiring diagram shows method of 
connecting .probe socket, switch, and jacks. 

manner, the program picked up by the 
set is available through the test leads 
and can be injected into the audio sec- 
tion of a radio or amplifier by connect- 
ing "Y" to the chassis and "Z" to the 
grid of any audio tube. The same sig- 
nal can be used to modulate the output 
of a signal generator and the strength 
of the audio signal can be controlled 
by the volume control on the con- 
verted set. It makes an audio signal 

(Continued on page 128) 

Fig. 3. Schematic diagram and mechanical 
assembly of vacuum tube type ri. probe. 
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EQUALIZER for 

This equalizer has an attenuation curve tailored to the NAB 

standard lateral recording characteristics and 
consists of two resistors plus two condensers. flow it eliminates 

"scratch" is thoroughly explained in the text. 

By ZYGMUNT 110F 

PROBABLY no phase of the radio 
field engenders such a diversity 
of opinion as the subject of au- 

dio amplifier response and tone control 
circuits. 

Very often professional engineers 
forget that the ultimate purpose of 
a good amplifier is the faithful repro- 
duction of sound and that the final 
judge of the performance of a repro- 
ducing system is the listener! The 
product of his design should, then, be 
subject to a critical listening test, for 
there is no more conclusive evidence 
obtainable. 

On the other hand, the musically 
minded public, although it has the fi- 
nal word on amplifier quality, is in- 
clined to be trapped by superficial im- 
pressions and catchwords and is rather 
prone to dismiss any attempt at a sci- 
entifically guided analysis of construc- 
tion details. 

0 
z o 

o 
17. 
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The result is that response defects 
in an inferior amplifier installation 
are often left to be corrected by ma- 
nipulation of tone controls and, con- 
versely, good amplifier installations 
are often nullified by careless or in- 
experienced setting of the tone con- 
trols. 

Amplifier performance would be 
more satisfactory if it were generally 
accepted that the chain from the pho- 
nograph pickup or radio tuner through 
the amplifier to the loudspeaker should 
reproduce the program material with 
perfect fidelity. One -hundred per -cent 
fidelity can be accomplished both tech- 
nically and economically. The tone 
control should, as a rule, be used only 
to correct deficiencies outside of the 
amplifier chain, such as peculiarities 
of the records or the broadcast and the 
acoustics of the listening room. 

It must be remembered that the lis- 

Fig. 1. (A) Compensating action of a tone control. (B) Showing how" insufficient 
tone control action compensates only partially for selective reverberation in room. 
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tener is to be given a tone picture of 
the original rendition of the program 
in such a way that it sounds as it 
would were the listener on the spot. 
This reproduction must be available 
despite the fact that the program ma- 
terial is being reproduced at a differ- 
ent volume and in different surround- 
ings. The tone control should restore 
those frequencies which are lacking 
and cut away those which have been 
added to the original program mate- 
rial. See Fig. 1A. One has only to see 
the various characteristics of all kinds 
of distortion that occur during recep- 
tion, detection, in recording, or of 
acoustical properties of rooms and the 
influence of loudspeaker position in 
order to realize how coarse the com- 
pensation, which can be affected by a 
tone control, is for those deficiencies. 
See Fig. 1B. 

Compare the sharp peaks at certain 
resonant frequencies in the reverbera- 
tion characteristics of a "boomy" room 
with the smoothly rounded cut -off 
curves of a tone control. Its flat char- 
acteristics could only counteract 
equally flat characteristics, such as the 
gradual drop in sensitivity at low fre- 
quencies of the human ear. Even in 
expert hands, with predetermined set- 
tings, a tone control can compensate 
but little for complex frequency anom- 
alies outside the reproducing system. 
The average operator would adjust the 
tone control so that the reproduction 
would sound most pleasant to his ears, 
which is far from true fidelity. 

Thus the logical way to achieve per- 
fect reproduction would be to build a 
reproducing system with a wide range, 
flat frequency response, and a vari- 
able tone control which would be used 
only for frequency anomalies originat- 
ing outside the amplifier system, i.e., 
the varying sensitivity of the human 
ear with volume, interferencè tones 
at the extreme ends of the frequency 
range, or proportionally increasing 
harmonics. For installations which are 
to be operated by the layman a vari- 
able tone control could be omitted en- 
tirely. 

In its stead, the author proposes the 
use of a fixed tone control circuit or 
equalizer, each serving a definite pur- 
pose. The method of approach is to 
list the most common causes requiring 
frequency correction in order. of their 
importance as to frequency of occur- 
rence and disturbing effect. The fre- 

(Continued on page 122) 
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Compiled by KENNETH R. BOORD 

ON SUNDAY, January 30, Radio 
Australia's weekly DX session 
was dedicated to the Interna- 

tional Short Wave Club, with head- 
quarters in London. Transcribed mes- 
sages were used from Arther E. Bear, 
London, ISWC official; Arne Skoog, 
Sweden; Ken Boord, RADIO & TELEVI- 
SION NEWS, and others. 

Current schedules for the weekly 
DX sessions from "Down Under" are 
Sundays -0025 on 15.320 to North 
America West Coast; 15.200 to ships at 
sea en route Colombo -Australia; 21.540 
to Africa. At 0027 on 9.540, 11.810, to 
North America East Coast. At 0902 
on 15.200 to Northern Asia, British 
Isles, and Europe; 15.210, 11.710, 
11.760, to Southern Asia, British Isles, 
and Europe. 

* * * 

Club Notes 
New Zealand -The "DX Bulletin," 

P.O. Box 283, Invercargill, New Zea- 
land, has been replaced by the "N.Z. 
DX Times," house organ of the newly - 
formed New Zealand Radio DX 
League. The N. Z. RDXL was organ- 
ized by an enthusiastic gathering of 
Otago and Southland DX -ers at Inver- 
cargill some months ago. The League 
is governed by a Board of Directors, 
five from Southland and , five from 
Otago. The five Otago representatives 
constitute the Administrative Commit- 
tee, while the five Southlanders form 
the Magazine Committee. The Board 
is composed of Lloyd Warburton, In-. 
vercargill, president; Jack Fox, Dune- 
din, and Mery Branks, Invercargill, 
vice -presidents; Des Lynn, A.R.A. - 
N.Z., Dunedin, secretary- treasurer; 
Ken Mackey, Jim Martin, Peter Thorn, 
Dunedin, and Alex Allan, Dudley Car- 
ter, Arthur Cushen, Invercargill, board 
members. Bert Matthews, Dunedin, is 
Auditor and George Goodsir has been 
added to the Magazine Committee as 
Printer. (Cushen) 

* g * 

Publieations 
Anyone interested in subscribing to 

"The DX -ers Bulletin" of the Mana- 
watu Branch, N.Z. DX Radio Associa- 
tion, should send for details from the 
North American representative-Wil - 
liam G. Milnes, Jr., 27 Becker Avenue, 
Manton 9, Rhode Island. 

Inquiries concerning the Winter Edi- 
tion of "World Radio Handbook," pub- 
lishes( in Copenhagen, Denmark, by O. 
Lund Johansen, should be sent direct 
to the North American agent, Ben E. 
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Wilbur, 32 Whittlesey Avenue, East 
Orange, New Jersey. 

I have received a copy of the new 
edition of "The World in Your Loud- 
speaker" which contains a good sta- 
tion list. It is available for three In- 
ternational Reply Coupons -from DX 
Editor, Swedish Broadcasting Corpora- 
tion, Stockholm, Sweden. 

* * * 

Verifications 
For those who may have missed QRA 

of "The Voice of America in Manila," 
it is The Foreign Service of the United 
States of America, International 
Broadcasting Division, c/o American 
Embassy, Manila, Philippine Islands. 
(Stein, Calif.) 

Verification by letter has been re- 
ceived by an Eastern DX -er from Com- 
pania Nacional de Espana, Madrid, for 
report on EDM, 19.030. Transmitter is 
a single sideband Western Electric, 600 
watts with rhombic antenna directed 
to New York; works New York daily; 
QRA is Compania Telefonica Notional 
de Espana, Aveneda Jose Antonio, 28, 
Madrid, Spain (Espana) ; actual trans- 

(Note: Unless otherwise indicated. all time 
herein is expressed in American EST; add 5 
hours for GCT. "News" refers to newscasts in 
the English language. In order to avoid confu- 
sion, the 24 hour clock has been used in designat- 
ing the times of broadcasts. The hours from mid- 
night until noon are shown as 0000 to 1200 
while from 1 p.m. to midnight are shown as 1300 
to 2400.) 

mitter location is just outside Madrid, 
at Pozuelo del Rey. 

A letter from Radio Monte Carlo 
states: "We decided to make special 
verification cards for our listeners; 
therefore, we ask you for a little pa- 
tience until we can send it to you." 
This was in response to a second report 
from an Eastern DX -er. Probably 
these cards will be sent out by the 
time you read this. 

Radio Nariz del Diablo, Quito, Ecua- 
dor, verified by letter in Spanish, stat- 
ing that assigned frequency is 9.163 al- 
though it actually operates on 9.190. 
At last report this station was tem- 
porarily off the air, pending installa- 
tion of a medium -wave outlet for local 
consumption. Station is operated by 
Ecuadorian State Railways, which ex- 
plains the frequent sound of a loco- 
motive chugging and accompanying 
whistle. QRA is Direction Radio 
"Nariz del Diablo," Director: S. Rafael 
Larrea Andrade, Empresa de Ferro - 
carriles del Estado, Quito, Ecuador. 

Vertification card being sent out by 
OZF, 9.520, Copenhagen, Denmark, is 
postal card size and shows a view of 
Radio- House, Copenhagen; is written 
in both Danish and English and asks 
for listeners' opinions, especially on 
the last 90 minutes of daily broadcasts 
to North America (that is at 2300 -0030 

(Continued on page 105) 

Veteran DX -er C. S. Sutton of Toledo uses a Hammarlund HQ -129X plus a preselector. 
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A One Tube 2 -Meter 
SUPERHET ., Two views of the home - 

built, 2 -meter superhet- 
erodyne receiver. Note 
particularly the method of 
mounting component parts. 

COUNTLESS papers have been 
written on all forms of super- 
regenerative-detectors, both con- 

structional and technical. However, 
only recently have the vagaries of the 
superregenerator's operation been 
brought to light through laboratory 
research and development. It is now 
possible to predict such heretofore un- 
known quantities as gain and selec- 
tivity. (See "Electronics" Sept. 1948, 
W. F. Bradley -"Superregenerative 
Detection Theory" and A. Hazeltine, 
D. Richman and B. D. Loughlin -"Su- 
perregenerator Design "). It is beyond 
the scope of this article to go into the 
involved mathematics accompanying 
such design predictions. A few con- 
siderations which determined the de- 
sign of the receiver herein described 
are incorporated in the text, but are 
of necessity not detailed. 

The receiver is a self -quenched, con- 
verting superregenerator needing noth- 
ing but moderate audio amplification 
to complement it in operation. The 
design is an adaptation and modifica- 
tion of a circuit originally designed to 
receive FM signals in the 88 -108 mc. 
band (Hazeltine FreModyne). In the 
FM application, the superregenerator 
is actually an AM receiver "side - 
tuned" in the same manner as we hams 
receive NBFM on a conventional AM 
receiver. Such operation is possible 
because the particular design produces 
an excellent over -all selectivity re- 
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By ERNEST J. SCHULTZ, W2MUU 
Eng.. Interstate Broadcasting Corp. 

The first adaptation of recent developments 
in superregeneration to amateur use. Design 
is based on Hazeltine's "FreModyne" circuit. 

sponse comparable to a conventional 
superhet with several i.f. stages oper- 
ating at ahigh intermediate frequency. 
The operation of the detector is "sta- 
bilized," and, consequently, needs no 
bothersome adjustment of regenera- 
tion controls. 

Since the regenerator is a converter 
and converts the signal frequency to 
an i.f. frequency, the radiation is far 
less than that normally encountered 
in conventional S -R detectors, (about 
30 -40 db. down). Coupling to the an- 
tenna is also less of a problem, and it 
is only necessary to couple for opti- 
mum results and not consider the de- 
tector going in and out of oscillation 
as, in the normal S -R set. A slight 
frequency shift is, however, encoun- 
tered when making wide variations in 
antenna coupling, but this is due to 
local oscillator "pulling." The circuit 
discriminates against ignition and 
other types of impulse noise, as super - 
regeneration makes the receiver pe- 
riodically sensitive for short intervals 
and ignores many impulses occurring 
between these intervals. 

The circuit employs a 12AT7 minia- 
ture tube which is a high G. twin 

triode with completely separated ele- 
ments. One triode serves the manifold 
purposes of r.f. detector amplifier, con- 
verter, i.f. amplifier and superregen- 
erative second- detector. The other 
triode operates as the local oscillator 
and operates on the "high" side of the 
received signal. The i.f. tank is wound 
directly on a damping resistor, and 
resónates with tank condensers to the 
i.f. frequency. As the i.f. tank is oscil- 
lating, a frequency must be chosen 
which has no harmonics in the desired 
tuning range. For 2 meters a fre- 
quency between 30 and 40 mc. is satis- 
factory, as no harmonic multiplica- 
tions of these frequencies fall in the 
144 -148 mc. band. A coil wound to the 
specifications given in the parts list 
resonated at 38 mc. 

Many parts unusual to the normal 
S -R detector are found in this circuit. 
They all serve special functions and 
result in heretofore unpredictable per- 
formance, namely, forming the quench- 
ing wave shape, the largest factor in 
determining selectivity in a S -R cir- 
cuit, and "stabilization," which elimi- 
nates regeneration controls and main- 
tains stable operation. Audio fre- 
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quency filtering is included and re- 
moves the greater part of the quench- 
ing pulse from the audio output. The 
audio Output is taken from a load re- 
sistor in the cathode circuit in place 
of the usual plate load. 

It has been shown that the lowest 
possible quench frequency should be 
used in order to achieve narrowest 
bandpass or greatest selectivity, and 
the limit on selectivity with a given 
quench wave shape is twice the highest 
audio frequency to be received. For 
those experimenting, who wish to 
achieve the maximum in selectivity 
and gain, it is suggested that the 1500 
ohm cathode resistor be made variable 
in part or full to shape the quench 
wave and that the 150,000 ohm "sta- 
bilizing" resistor be replaced also with 
a variable resistor to vary the quench 
frequency. The values given, however, 
are a goad compromise and result in 
excellent and even surprising per- 
formance. Signals in congested areas 
are received with both good strength 
and selection. 

The model described herein repre- 
sents one type of construction, and, of 
course, may be modified to suit the 
individual requirements such as incor- 
poration in an existing low frequency 
receiver, or perhaps building it on a 
large chassis complete with power 
supply and audio. The chassis is made 
of 1ír," aluminum and is 3 h " x 3" x 78". 
with a 3%" x 45/8" panel of %2" alu- 
minum. Any small two -gang conden- 
ser may be used, such as the Hammar- 
lund HFD 15X. However, the gang in 
the model was made of two three -plate 
tuning condensers whittled down to 
one rotor and one stator each, and 
with the shafts soldered together to 
form a gang. 

The normal high frequency precau- 
tions must be observed to keep high 
frequency lead lengths to a minimum. 
The tube socket is mounted on a 
bracket placed in proximity to the tun- 
ing gang in such a way as to make pos- 
sible direct connection to the tuned 
circuit mounted on the gang. The an- 
tenna terminal is mounted on the 
panel above the converter circuit and 
provides easy access to coupling the 
antenna to the converter grid coil. In- 
cidentally, the gang nearest the panel 
is the one used for the converter cir- 
cuit with the oscillator section in the 
rear. This arrangement was thought 
desirable to keep the hand as far away 
from the oscillator as possible when 
tuning, in the open type construction 
used. 

The local oscillator circuit is conven- 
tional, being the two -terminal type 
with an inductance in the cathode. No 
coupling other than that provided by 
stray and inter -tube capacity is em- 
ployed, as experiment with this par- 
ticular layout showed further coupling 
undesirable. In different layouts ad- 
ditional coupling between the oscilla- 
tor and converter might be advanta- 
geous and can be secured with a 1 or 
2 µpfd. condenser from the oscillator 
tank to the converter tank. If opti- 
mum performance is to be achieved, 
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R1- 15,000 ohm 1/2 w. res. 
R5- 150,000 ohm 1/2 w. res. 
R;, -1500 ohm 1/2 w. res. 
8,-22,000 ohm, 1/2 w. res. 
R5-150 ohm 1/2 w. res. 
R5- 27,000 ohm 1/2 w. res. R- 100,000 ohm 1/2 w. res. . 

Cl, C5 -2 -gang midget variable cond. (ea. sec- 
tion 2 plates) (see text) 

C2, C, -30 µµtd. mica cond. 
Cs, C5, C,0, C11-500 µpfd. mica cond. 
C5-2500 µpfd. mica cond. 

C7 

012 

T T 
R5 

CIO 

0t100-125V. 

AUDIO 
OUTPUT 

C5 -10 pfd. at 50 v. elec. cond. 
C, -1000 µµtd. mica cond. 
C12-.02 pfd. at 400 v. cond. 
L, -2 t. #20 insulated wire, placed between L2 
L,-4 t. #14 bare tinned, 3 /s" i.d., 3 /e" long 
L2-20 t. #28 en. closewound on a 15,000 

ohm 1/2 W. res., 3/16" diam. 
L, -3 t. otherwise same as L2 
RFC, -45 t. #34 s.s.e. scramble wound on 1 

megohm 1/2 w. res., 3/16" diam. 
RFC2--30 t. #$34 s.s.e. closewound on 1 

megohm 1/2 w. res., 3/16" diam. 
I -12ÁT7 tube 

Circuit diagram of receiver. An external power source is required. 

no deviation from the parts list is rec- 
ommended, with the exception of the 
two previously mentioned components 
and the tuning gang. The values are 
quite critical (within the normal tol- 
erances). 

The alignment is rather straight- 
forward. When the voltages are ap- 

plied and the output connected to an 
audio amplifier, the old superregener- 
ative hiss will be heard, although 
quite subdued and containing none of 
those ear -piercing whistles. Deter- 
mine the i.f. frequency with an ab- 
sorption wavemeter held near the con - 

(Continued on page 70) 

Front and bottom views of the superreg 
Bottom view shows electrolytic, audio 

enerative- superheterodyne receiver. 
filtering, and coupling condensers. 
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MODERNu 
RECEIVERS 

By MILTON S. RIVER 

Part 11. A discussion of the carious types of 
video frequency amplifiers and their servicing. 

THOSE who have been following 
this series have seen the path of 
the television signal traced 

through the r.f., i.f., and detector cir- 
cuits of modern television receivers. 
At some point along the line, the audio 
and video signals were separated and 
transferred to their respective sys- 
tems. We are now ready to take the 
detected video signal (which contains 
all of the picture information, the 
blanking voltages, and the synchroniz- 
ing pulses) and groom it for applica- 
tion to the cathode -ray tube. For this 
we require additional amplification, 
since the rectified signal at the output 
of the detector is too weak for direct 
application to the cathode -ray tube, 
and recourse is made to video- frequen- 
cy amplifiers. These video -frequency 
amplifiers are analogous to the audio - 
frequency amplifiers which follow the 
second detector in a sound receiver. 
The number of video stages is gov- 
erned by the polarity of the rectified 
video voltage (as previously described) 
and the strength of the detector output. 

Video signals, as is well -known by 
now, possess a frequency distribution 
from approximately 10 cycles to 4.0 
mc. These are the frequency com- 
ponents which are present in the video 
voltage at the output of the video sec- 
ond detector and these are the frequen- 
cies which must be successfully ampli- 

GO 

fied 

mpli- 

fled by the following video amplifiers. 
In practice, many commercial video 
amplifiers may not possess a response 
which is flat to 4.0 mc. This is espe- 
cially true of sets using 7 -inch cathode - 
ray tubes. However; where the viewed 
image is 6 x 8 inches or more (and this 
includes projection receivers), the full 
4.0 mc. response is needed. 

The design of an amplifier possessing 
a uniform response from 10 cycles to 
4.0 mc. presents quite a problem. A 
high -fidelity audio amplifier has a re- 
sponse flat only to 15,000 cycles, yet 
here we face the task of extending the 
response to 4.0 mc., a band fully 266 
times as wide. The solution is achieved 
by taking an ordinary resistance - 
capacitance coupled amplifier and em- 
ploying special compensating networks 
to improve and extend its high and 
low- frequency characteristics. 

In addition to the wide frequency 
response of an amplifier, we find, for 
television work, that we must also give 
consideration to the phase response. 
In audio amplifiers, phase is seldom 
thought of because the human ear is 
not especially sensitive to phase dis- 
tortion. In video systems, phase dis- 
tortion alters the waveform of the 
signal and this, in turn, will alter the 
image traced out on the screen. Since 
even the slightest visual distortions 
are immediately apparent to the hu- 

Final check be- 
ing made on Mo- 
torola TV set as 
it comes off the 
production line. 

man eye, every_ effort must be made to 
maintain phase distortion at as low a 
value as possible. 

The design of video amplifiers has 
already been fully discussed in many 
places (see references at the end of 
article) and no extended discussion is 
required here. Briefly an ordinary RC 
amplifier (Fig. 1A) is taken as the 
basic circuit and special compensating 
networks added to extend its frequen- 
cy response. It is well -known that the 
high- frequency limit of any RC ampli- 
fier is determined by the tube, wiring, 
and stray capacities which shunt the 
signal path. To minimize this effect, 
several steps are taken. First, the 
plate load resistor is lowered to rela- 
tively low values (1500- 10,000 ohms), 
thereby minimizing the ability of the 
shunting capacitances to divert the 
signal voltage. Unfortunately, stage 
amplification decreases with load re 
sistance reduction, but in television 
receivers, fidelity is a more important 
consideration than amplification. 

To the lowered plate resistor is 
added an inductance which acts to can- 
cel part of the shunting capacitance. 
An illustration of a shunt and a series 
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peaking coil is shown in Fig. 1B and 1C. 
Better results can be obtained by com- 
bining both coils within the same cir- 
cuit, as is shown in Fig. 1D or 1E. The 
advantage of employing two coils lies 
in the fact that they tend to divide the 
various shunting capacities, permitting 
each peaking coil to deal more effec- 
tively with these capacitances and, in 
addition, permitting higher load re- 
sistances to be used. Remember that 
the load resistance value is purposely 
lowered in order to offset the effect of 
the shunting capacitances. Hence, 
anything which will neutralize or 
counteract the effect of these shunting 
capacitances, such as the peaking coils, 
will permit a higher value of load re- 
sistance to be used. And, of course, 
the higher the load resistance, the 
greater the stage gain. 

To the serviceman, the peaking coil 
is important only when it fails and 
must be replaced. If the replacement 
coil does not match the original coil, 
then either one of two effects will 
occur. 

1. If the coil inductance is less than 
the part replaced, the high- frequency 
response of that stage will decrease. 
This will result in the blurring of fine 
detail in the image. 

2. If the coil inductance is greater 
than the coil replaced, there will be a 
peak in the high- frequency response of 
the amplifier. In its worst form this 
will produce little dark spots over the 
image, especially near fine detail. 

Determine the correct value of the 
peaking coil to be replaced from the 
manufacturer's service notes. When 
the replacement coil's inductance is 
such that it is too high, it is possible to 
prevent a peak in the high- frequency 
response by shunting a resistor across 
the coil. The resistor should have a 
value somewhere between 15,000 and 
40,000 ohms. 

Not only is the extension of the high 
frequency end important, but the re- 
sponse at the low end must also be 
given consideration. Poor low -fre- 
quency response produces smearing of 
the large objects in an image. The same 
defect will also cause a white back- 
ground to change from white at the top 
to gray and even black at the bottom 
of the image. Low- frequency compen- 
sation consists generally of the addi- 
tion of the filter R,, Cf (Fig. 1B, 1C, 
1D, 1E), use of large cathode bypass 
condensers, and large screen grid by- 
pass cóndensers. If any of these com- 
ponents become defective, special care 
should be taken to use exact replace- 
ments. 

Phase distortion is little understood 
by most radiomen and yet it can be 
qualitatively explained in a simple 
manner. Consider the complex wave 
shown in Fig. 2A. This voltage, ap- 
plied to the control grid of a cathode - 
ray tube, would cause a certain light 
pattern to appear across the screen. 
This wave actually consists of a funda- 
mental and its third harmonic in com- 
bination. See Fig. 2B. When this com- 
plex wave is passed through a network 
in which the phase change is not pro - 
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Fig. 1. (A) The basic RC- coupled amplifier. (B. C, D. E) Various forms 
of high and low frequency compensated RC- coupled amplifier circuits. 

portional to frequency (as it should be 
for no phase distortion), then each fre- 
quency component in this complex 
wave will be affected differently and 
the result may appear as shown in 
Fig. 2C. Obviously the light pattern 
produced by this altered wave will dif- 
fer from the pattern traced out by the 
original wave. In many respects, the 
phase response of a video amplifier is 
more important than the frequency re- 
sponse, although the two are closely 
related. Hence, the special emphasis 
that is being placed on the use of exact 
replacement. parts. 

Commercial Video Amplifiers 
The number of video amplifiers, in 

current television receivers seldom ex- 
ceed two in number, this being suffi- 
cient to fully modulate the electron 
beam in the cathode -ray tube. About 
60 volts, peak -to -peak, are needed to 

(A) (w 

Fig. 2. (A) Complex wave. (B) Components 
of this complex wave, and (C) shape of com- 
plex wave after the phase relationship be- 
tween the two components has been altered. 

obtain full contrast on the screen of a 
10BP4. Since the normal output from 
the video detector will be between 2 
and 5 volts (depending upon the 

Fig. 3. A two -stage video frequency amplifier employed in RCA and 
many other television receivers. See the text for a complete list. 
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Fig. 4. The 6AU6 video frequency am- 
plifier of Fig. 3 is designed to operate 
as a partial limiter, thereby improv- 
ing the receiver's signal -to -noise ratio. 

strength of the received signal and the 
amplification afforded by the receiver), 
we need an amplification of from 30 to 
12 times. The lower figure can be sup- 
plied by one stage of video amplifica- 
tion, but two stages are required for 
the higher figure. 

The two -stage video -frequency am- 
plifier found in many of the larger 
RCA receivers is shown in Fig. 3. The 
first video amplifier is a 6AU6, the sec- 
ond, a 6K6 -GT. L, and L, are the series 
peaking coils, L, and L, the shunt peak- 
ing coils. Each series coil is shunted 
by a 22,000 -ohm resistor to prevent 
overpeaking. The load resistor for 
each tube is a 3300 -ohm resistor. Low - 
frequency compensation is provided. by 
C, and R,. The 6AU6 has been biased 
to operate along its Er -I,, curve as 
illustrated in Fig. 4. The sync pulse 
tip just drives the tube into cut -off. 
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Fig. S. Some of the General Electric television receivers employ direct 
coupling between the video amplifier and the cathode -ray TV tube. 
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Fig. 7. The Tele -Sing two -stage video amplifier system used in their TV sets. 
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Consequently, any noise voltage ex- 
tending beyond this level will not ap- 
pear in the output of the tube. Essen- 
tially, then, the stage functions as a 
noise limiter, effectively improving the 
signal -to -noise response of the re- 
ceiver. When the contrast control is 
turned up with normal signals, a point 
will be reached where the 6AU6 will 
clip off the sync pulses, resulting in a 
loss of horizontal and vertical syn- 
chronization. This contrast control 
position, however, occurs far beyond 
the point of normal contrast setting. 

There are additional features in this 
two -stage video -frequency amplifier 
that have been purposely introduced to 
maintain a good over -all response. 
Through the use of fixed bias fed di- 
rectly to the grid of the tube, it has 
been possible to ground the cathode 
directly, thereby obviating the neces- 
sity of including resistors and bypass 
condensers in this circuit, components 
which would tend to produce a loss at 
the low frequencies. Another innova- 
tion is the direct application of the 
proper voltage to each screen grid - 
again eliminating the need for drop- 
ping resistors and bypass condensers. 
In the second video -frequency ampli- 
fier, a high- frequency peaking circuit 
is available in the cathode circuit. In 
passing through the i.f. and video -fre- 
quency amplifiers, the high- frequency 
video components are more apt to be 
attenuated than any other portion of 
the video signal. Hence it was felt 
that the inclusion of a 470 µµfd. bypass 
condenser across the cathode resistor 
of the 6K6 amplifier would tend to 
counteract some of this loss. By means 
of this arrangement, all frequencies 
except the highest video frequencies 
suffer degeneration because of the 
rather low value of the bypass con- 
denser (470 µµfd.). If the inclusion of 
this condenser results in over -peaking, 
then it may be removed by changing 
the link connections. 

As a practical matter, most service- 
men will find that a better picture 
(visually) is produced when the over- 
all response of the set results in a 
slight overpeaking of the high frequen- 
cies. However, this must be approached 
with caution because too much over - 
peaking results in the "spotty" picture 
previously mentioned. 

A d.c. restorer is connected across 
the signal path between the output am- 
plifier and the cathode -ray tube. From 
this same.point in the circuit a portion 
of the video signal is tapped off and 
transferred to the sync circuits. A 
complete explanation of the operation 
of this portion of the circuit will be 
given in the next article. 

The two -stage video amplifier sys- 
tem employed in the Motorola VK -101 
sets is similar to the RCA circuit with 
the exception of the screen dropping 
resistors and screen -grid bypass con- 
densers. The latter are necessary be- 
cause the screen voltage is obtained 
from a higher voltage source than we 
need for the screen. Other receivers 
employing closely similar videó-fre- 

(Continued on page 146) 
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AUTO RADIO and HYTRON go to ether 

"A Ford in your fui: - " There will probably be a fine new Ford 
radio receive_ on : ash. Chances are good this receiver will be equip- 
ped w°ithtu" Hytron. For Hytron is a major supplier of Ford auto 
radio ' hat is only natural. Hytron specializes in auto radio tubes 

t 
February, 19.19 

T and miniature. Close engineering co- operation with leaders 
e Ford help make Hytron auto radio tubes leaders, too. 'Null said. 

Hytron and auto radio go together. 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921. 

Ink 
A.RdMr. 
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60 CYCLE. AC GENERATOR 
73 RVA 120 Volt 3 
phase 1800 RPM P/F 1 

Continuous duty. Built 
in exciter. 1%" dia. 
drive shaft. OD 35x14x 

14 ". Hook this to a motor or waterwheel and 
have AC power in your home. Brand New. 
Each , $ I 1 9.95 

INTERCOM AND CONTROL CABLE 

411.1., 

-: 

.: 
Shielded- Plastic Jacketed - 
Color Coded -Brand New. 
8 conductor #18 stranded 3¢" 

OD, toot - 80 
18 conductor (16 -##20, 2-#16) stranded OD 

% ". foot 15 c 

SELENIUM RECTIFIER STACKS 
Fun Wave Bridge type. Brand New. 
1. 126VAC 89VDC 140MA OD 5x1%x 

13á^ ea. 99 c 
2. I62-VAC 108VDC 300MA OD 7x2'4x 

1%" BL #28081D ea. 31.69 
3. 180VAC 120VDC 300MA OD 7x2x 13" GE #6RS410E1V ea. SI.98 

4. 72VAC 98VDC 600MA OD 5x2%x1 %" SCA #DE- 
3038 ea. S 1 .39 

The current ratings are for continuous duty & can 
be exceeded for intermittent use or with forced draft 
ventilation. 

AUTOSYN INDICATOR SYSTEM 
G -12 Volts 60 cycle 4 wire Wiring diagram 
furnished. Transmitter 3" Receiver. Just 
the thing for beams or any other remote 
position indicating application. Brand 
New. Set $3.95 

VHF ANTENNAS 
1. AS32/APX-1 Radiator 1614 ". 
2. CQA Radiator 1134 ". Both equipped with 
l'L -359 co -ax connector. The radiators can 
be unscrewed and replaced by stiff wire of 
proper length for desired freq. Excellent for 
taxis, etc. Brand New ea. 79c 

SOUND POWERED MIKE 
Push to talk switch. Hand She (navy bat- 
tle station chest set type). Brand New. 

Ea. $2.99 

GEARED HEAD REVERSIBLE MOTOR 
3/4 RPM. Powerful. quiet running. Will 
operate from 110v. 60 cy. with 12mfd. 
condenser (diagram furnished). Type 
G303AY2. OD53áx5x3 ". Weight 4 lbs. 
Excellent condition ea. S2.69 

BEAM ROTATOR 
MOTOR 

Guaranteed to support and rotate 
100 lb. beam. 1 to 5 RPM. 10 -27 
volts AC /DC. Rotary actuator 
mfd by Lear. Split field series re- 
versible motor. Laminated field. 
Double spline output shaft. Ad- 
justable limit switches. OD Sx5x 
4 ". Net weight 4',4 lbs. Complete 
instructions & drawing furnished. 
New Ea. $7.95 

RG 23/U DUAL COAX 
High power transmitting coax. 72 
ohms each conductor. 150 0 ohhms be- 
tween conductors. Cut to 87' lengths. 

73T.iu.1 New per foot 16c 

ERECO BEAM ROTATOR 
Write for free literature. Dealers' in- íe9.95 
guinea invited ea. WM 

Enclose postage Satis- 
faction guaranteed or your 
money back - Hundreds 
of bargains in our free 
illustrated list. 

DICK ROSE ERECO 
2912 Hewitt Ave. Everett 20, Wash. 
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2 -Meter Superhet 
(Continued from page 65) 

verter plate tank : a cessation or quiet- 
ing in the S -R hiss will be heard when 
the wavemeter is tuned to the fre- 
quency of the tank. As mentioned 
previously, the frequency should lie 
between 30 and 40 mc. 

Next the oscillator tuning is ad- 
justed to cover desired frequency 
range. As before, a loosely coupled 
wavemeter, or in this case, Lecher 
wires may be used to set the range. 
The frequency is adjusted by squeez- 
ing or spreading the coil, the former 
lowering and the latter raising the fre- 
quency. The approximate range of the 
oscillator should be 180 to 190 mega - 
cyles, for an i.f. of 40 mc., or the de- 
sired tuning range plus your i.f. fre- 
quency. The receiver is then connected 
to the antenna and a signal tuned in 
near the center of the band. It is pref- 
erable to use a weak, unmodulated 
signal. The signal is peaked as indi- 
cated by minimum S -R hiss by squeez- 
ing or spreading the converter grid 
coil. 

A further refinement could be made 
by using a small trimmer across the 
converter grid condenser and peaking 
it at the high end of the band and ad- 

justing the coil at the low end. This 
was found unnecessary in the model 
receiver as the tracking was perfect 
over the two meter band. It may be 
pointed out that the use of a "diddle 
stick," (an alignment tool consisting 
of an insulated rod with a brass slug 
in one end and powdered iron core in 
the other end) is highly desirable in 
such alignment procedure. It shows 
whether the circuit needs to be in- 
creased or decreased in frequency 
without the pains of trial and error. 
The brass end improving alignment in- 
dicates the need of less inductance or 
capacity, and the iron end vice -versa. 
The coils are then adjusted accord- 
ingly, should they not track properly 
across the band. 

It is felt by the author that this re- 
ceiver fills in the gap for those inter- 
ested in two meters who do not want 
to go so far as building a specialized 
two -meter superhet, but want some- 
thing better than an ordinary "rush 
box," with its "barn door" selectivity. 
The converter should also prove a boon 
to mobile men as all that is needed is 
an audio amplifier for good image -free 
two -meter reception. 

It can be further pointed out that 
operation on still higher frequency, 
such as 1144 meters, should be possible 
with improved performance there also. 

30 

A HANDFUL OF METERS 

THE 1% -inch square "miniature" 
meters available at bargain prices 

are cute little things. but something of 
a problem to handle when used indi- 
vidually. However, two of them mount- 
ed in a common container make a con- 
venient handful. The container is a 
simple inclined -front box made of 
scraps of % -inch plywood. 

The combination shown, of a 0 -500 

microampere unit and a 0 -10 milli- 
ampere unit, has proven extremely use- 
ful and versatile for both transmitter 
adjustment and for tricky trouble- 
shooting in receivers. The microam- 
meter reveals leakage in unsuspected 
places, and the milliammeter is fine for 
checking grid current of transmitter 
tubes and screen current of receiving 
tubes R H. 

Two of the miniature meters mounted in a single cabinet make a handy test instrument. 
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TUBE AR /CES SLASHED I 
ALL BRAND NEW 

STANDARD BRAND 
MINIMUM ORDER $5.00 

QUANTITY PRICES ON REQUEST 

Type 
IB23 
1B24 
IC21 
ISM 
2AP1 
2C21 
2C22 
2C26A 
2C34 
2C40 
2C43 
2C44 
2C46 
2D21 
2E22 
2E24 
2E25 
2E26 
2E30 
1221A 
2J26 
2J31 
2.132 
2J33 
2234 
2237 
2J38 
2Jß5'1 
2254B 
2K25 
2K28 
2K33 
3AP1 
3822 
3B23 
3B24 
3B26 
3BPI 
3C21 
3C22 
3C23 
3C24 
3C30 
3CP1 
3DPI 
3EP1 
3E29 
3FP7 
3J31 
4-65A 
4-125A 
4-250A 
4A1 
4APIO 
4B24 
4C35 
4J26 
4233 
RAPI 
5AP4 
SBPI 
58P4 
5CP1 
5CP7 
5D21 
5FP7 
5GP1 
5HP4 
5LP1 ' 
6AF6G 
6C21 
6184 
7BP7 
7EP4 
9AP4 
9GP7 
9JP1 
9MP7 
IOY 
IOSPEC 
12DP7 
12DP8 
12GP7 
12HP7 
15E 
15R 
23D4 
24G 
45SPEC 
75TL 
100TH 
100TS 
114A 
114B 
120 
121A 
205B 
211 
215A 
217C 
218 
221A 
227A 

Price 
$49.50 

4.95 
1.29 
1.95 
3.95 
.98 
.39 
.75 
.59 

1.98 
7.50 
1.75 
7.50 
1.69 
1.50 
4.95 
4.25 
3.95 
2.49 

14.95 
14.95 
24.95 
24.95 
24.95 
24.95 
24.95 
24.95 
4.95 

25.00 
24.95 
34.95 
34.95 
4.95 
4.95 
4.95 
1.95 
5.95 
3.95 
5.95 

12.95 
4.95 
.69 

1.50 
3.00 
3.95 
3.95 
4.95 
3.95 

49.50 
14.50 
27.50 
37.50 

1.98 
6.95 
4.95 

19.95 
110.00 
49.50 
6.95 
5.95 
2.95 
4.95 
3.95 

13.95 
29.95 
3.95 
9.95 
9.95 

11.95 
.88 

24.95 
1.29 
4.95 

17.95 
24.95 
15.00 

7 95 
14.95 

.69 
.69 

14.95 
14.95 
14.95 
14.95 
1.50 
1.50 

.49 

.98 

.49 
3.95 

12.95 
3.00 

.69 
1.25 
5.95 
2.65 
4.50 
.98 

3.00 
7.50 

49.50 
2.95 
3.95 

Type 
249(' 
250R 
250TH 
250TL 
252A 
254 
259A 
274A/B 
2824/B 
304TH 
304TL 
307A 
310 
311A 
316A 
322A 
327A 
331A 
338A 
350A/B 
354C/D 
368AS 
371A/B 
393A 
394A 
417A 
434A 
446A/13 
450TH 
464A 
527 
531 
575A 
701A 
703A 
705A 
707A 'B 
708A 
710A 
7133 
715A/B 
715C. 
717A 
720DY 
7214/B 
723AB 
7241./B 
725A 
726A 
750TL 
800 
SOIA 
802 
803 
804 
805 
807 
809 
810 
811 
812 
81211 
813 
814 
815 
816 
826 
828 
829A/13 
829B/3E29 
830 
830B 
832/A 
833A 
834 
836 
837 
838 
841 
843 
845 
845W 
849A 
849H 
851 
860 
861 
864 
865 
866A 
866JR ' 
868 
869B 
872A 
874 
878 
884 
885 
891 
902P1 
904 
905 
913 
920 

Price 
3.49 
7.95 

19.50 
19.50 
4.95 

19.95 
4.95 
1.25 
9.95 
6.95 
1.49 
4.95 
4.95 
1.98 
.69 

120.00 
4.95 
5.95 
4.95 
2.95 

19.95 
4.95 
2.95 
7.95 
4.50 

24.95 
3.95 
1.95 

24.95 
7.50 

12.95 
24.50 
14.95 
4.95 
4.95 
2.95 

24.95 
7.95 
2.95 
1.65 
9.95 

24.95 
.99 

34.95 
4.35 
7.95 
4.95 

24.95 
23.50 
49.50 
2.25 

.98 
2.95 
8.95 

12.95 
5.95 
1.25 
2.95 
7.95 
2.45 
2.95 
6.90 
8.95 
3.95 
2.95 
1.19 
.69 

6.95 
7.95 
4.95 
2.95 
5.25 
4.95 

34.50 
5.95 
1.15 
2.50 
3.95 

.69 

.69 
4.95 
5.95 

60.00 
60.00 
75.00 
3.00 

49.95 
.69 

2.98 
.99 

1.25 
1.95 

75.00 
2.95 
2.49 
2.49 
1.49 
.98 

110.00 
7.95 
9.95 

11.95 
7.95 
2.95 

Type Price 
923 .98 
925 1.40 
929 1.25 
930 1.10 
931A 4.95 
954 .75 
95 .75 
956 .75 
957 .75 
958A .75 
1000 SPEC 24.95 
1608 4.95 
1613 .75 
1614 1.75 
1616 1.39 
1619 .75 
1621 1.98 
1622 1.75 
1624 1.75 
1625 .49 
1626 .49 
1628. 4.95 
1629 .69 
1631 1.50 
1633 1.65 
1634 .79 
1635 1.10 
1636 5.95 
1638 .98 
1641 .79 
1642 .98 
1644 1.49 
1654 1.98 
1851 1.25 
1852 1.06 
1853 1.06 
1960 .95 
2050 1.19 
2051 .98 
5514 4.95 
5516 5.95 
5562 10.00 
7193 .39 
8003 5.95 
8005 4.95 
8008 3.75 
8011 2.95 
8012 4.95 
8013 2.95 
8014A 24.95 
8016 1.49 
8020 3.95 
8025 7.95 
C5B 12.95 
C6J 12.95 
CE072 1.95 
CK1005 .39 
CK1006 .69 
CK1090 4.95 
EF50 .79 
EL3C 4.95 
EL225 1.95 
F123A 12.95 
F660 150.00 
FG17 3.25 
FG27A 9.95 
FG33 8.95 
FG67 12.95 
FG81A 6.95 
FG105 19.95 
FG172A 32.50 
FG235 59.50 
FG238B 160.00 
G-4146 11.00 
GL207 110.00 
G1,530 49.50 
G1559 5.35 
GL697 150.00 
HF100 3.95 
HF210 17.95 
11Y65 2.49 
11Y69 2.49 
HY75 1.25 
11Y615 1.25 
HYE1148 .48 
KU610 9.95 
ML101 150.00 
REL2I 4.25 
RK12 1.95 
RK21 3.95 
RK22 4.95 
RK25 2.95 
RK33 .98 
RK34 .59 
RK59 3.95 
RK60 .79 
RK65 24.95 
RK72 1.95 
RK73 3.95 
RX120 10.00 
SD809 4.95 
TB35 1.98 
TZ40 2.95 
UH50 5.95 

Type 
V7OD 
VR75 
VR78 
VR90 
VR91 
VR105 
VR150 
VT127A 
VU111- 
WL460. 
WL468 r 
WL532A 
WL562 
WL616 
2225 
ZB120 
2P477 
0A2 
0A3/VR75 
0A4G 
OB2 
0B3/VR90 
0C3/VR105 
0D3/VR150 
0Y4 
0Z4 
024G 
01A 
1A3 
1A4 
1A4P 
1A5GT 
IA6 
1A7GT 
IB3GT 
1B4 
1B5-25S 
IB7CT 
IC5GT 
106 
IC7G 
1D5GP 
1D76 
IDBGT 
1E5GT 
1E7G 
1F4 
1F5G 
1F6 
1F7G 
1G4GT 
1G6GT 
IH4G.- 
IH5GT 
1116G 
IH6GT 
126GT 
1L4 
1LA4 
1LA6 
ILB4 
ILCS 
ILC6 
1LD5 
1LE3 
ILG5 
1L144 
1LN5 
1NSGT 
1P5GT 
IQSGT 
1114 
IR5 
1S4 
1S5 
1T4 ' 

IT5GT 
1U4 
1U5 
1V 
2A3 
284G 
2A5 
2A6 
2A7 
2B7 
2E5 
2V3G 
2X2A 
3A4 
3A5 
3B7 
3D6 
3Q4 
305GT 
3S4 
3V4 
5AZ4 
5R4GY 
5T4 
5U4G 
5V4G 
5W4 

Price 
6.95 

.98 
.75 
.75 

1.49 
.75 
.98 

3.00 
1.19 

14.95 
14.95 
4.95 

150.00 
105.00 

1.95 
6.95 

14.99 
1.69 
.98 

1.06 
2.05 
.75 
.75 
.75 
.88 
.88 
.88 
.50 
.72 

1.28 
1.56 
.72 

1.28 
.80 

1.49 
1.56 
1.28 
1.06 
.88 

1.28 
1.28 
1.55 
1.28 
1.56 
1.38 
1.56 
1.06 
1.06 
1.56 
1.56 
1.06 
1.06 

.88 

.66 
1.28 
1.28 
1.28 

.80 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
1.06 
.80 

1.06 
1.06 
1.06 
.80 
.96 
.72 
.80 

1.06 
.80 
.72 
.88 

1.28 
1.28 
.88 

1.06 
1.06 

.88 

.88 
1.98 
1.25 

.39 
1.39 
.36 
.36 
.88 
.96 
.80 
.80 
.50 

1.15 
1.28 
.60 
.96 

1.60 

Type 
5W4GT 
5X4G 
5Y3GT 
5Y4G 
5Z3 
5Z4 
6A3 
6A6 
6A7 
6A8 
6A8GT 
6AB5/6N5 
6AB7/1853 
6AC5GT 
6AC7/1852 
6AD6 
6AD7G 
6AF6. 
GAGS 
6AG7 
6AH6 
6A35 
6AK5 
6AK6 
6AL5 
6AL7GT 
6A05 
6AQ6 
6AQ7GT 
6AR5 
6AS7G 
6AT6 
6AU6 
6AV6 
6B4G 
6B5 
6B6G 
6B7 
6B8 
6B8G 
6BA6 
6BE6 
6BG6G 
6B116 
6B26 
6C4 
6C5 
6C5GT 
6C6 
6C7 
6CSG 
6D6 
6D8G 
6E5 
6E6 
6F5 
6F5GT 
6F6 
6F6GT 
6F7 
6F8G 
6G6G 
6116 
6116GT 
625 
6J5GT 
6.16 
627 
627GT 
6JSG 
6K5GT 
6K6GT 
6K7 
6K7GT 
6K8 
6JC8GT 

5G 
6L6 
6L6G 
6L6GA 
6L7 
6L76 
6N6G 
6N7 
6N7GT 
6P5GT 
606G/6T7G 
607 
607GT 
6R7 
6R7GT 
6S7 
6S7G 
6S8GT 
6SA7 
6SA7GT 
6SB7Y 
6SC 
6SD7GT 
6SF5 
6SF5GT 
6SF7 
6SG7 
6SH7 

Price 
.66 
.72 
.42 
.60 
.72 

1.06 
1.28 
1.06 

80 
.80 
.80 
.88 

1.06 
1.16 
1.16 
.88 

1.28 
1.25 
1.06 
1.28 
3.90 
.99 

1.56 
.96 
.80 

1.06 
.80 
.72 
.88 
.66 

4.95 
.60 
.80 
.60 

1.28 
1.56 
.88 

1.28 
1.28 
1.28 
.80 
.72 

1.92 
.80 
.80 
.39 
.66 
.66 
.80 

1.28 
1.28 
.66 

1.28 
.85 

1.06 
.66 
.66 
.80 
.66 

1.06 
1.28 
1.06 

.60 
.60 
.54 
.54 

1.16 
.80 
.80 

1.28 
.96 
.60 
.66 
.66 
.96 
.96 

1.06 
1.42 
1.16 
1.16 
.96 

1.16 
1.56 
.96 
.96 
.96 

1.06 
.80 
.72 

1.06 
1.06 
1.28 
1.28 
1.06 
.66 
.66 
.88 
.72 
.49 
.66 
.72 
.80 
.80 
.39 

Type Price 
6527 .66 
6SJ7GT .66 
6$K7 .66 
6SK7GT .66 
6SL7GT .96 
6SN7GT .88 
6507 .60 
6SO7GT .60 
6SR7 .72 
6SR7GT .72 
6SS7 .66 
6ST7 .88 
6SV7 .88 
6T7G 1.24 
6U5/6G5 .72 
6U6GT .72 
6477G .72 
6V6 1.28 
6V6GT .80 
6W7G. i .88 
6X4 .60 
6X5GT .60 
6Y6G .96 
6Y7G .88 
6Z7G 1.28 
6ZY5G .88 7A4/XXL..... 72 
7A5 .72 
7A6 .72 
7A7 .72 
7A8 .72 
7AD7 1.06 
7AF7 .72 
7AG7 .88 
7AH7 .88 
7B4 .72 
7B5 .72 
7B6 .72 
7B7 .72 
7B8 .72 
7C4/1203A .39 
7C5 .72 
7C6 .72 
7C7 .72 
7E5/1201 1.06 
7E6 .72 
7E7 .88 
7F7 .88 
7F8 1.06 
7G7/1232 1.06 
7117 .80 
7J7 1.06 
7K7 1.06 
7L7 .88 
7N7 .88 
7Q7 .72 
7R7 .88 
7S7 1.06 
7V7 1.06 
7W7 1.06 
7X7/XXFM 1.06 
7Y4 .72 
7Z4 .72 
10 .69 
12A .60 
12A6 .39 
I2A6GT .39 
12A7 1.28 
I2A8GT .80 
12AH7GT .88 
12AL5 .80 
12AT6 .60 
12AT7 1.06 
12AU6 .80 
12AU7 .96 
12ßA6 .72 
12BE6 .72 
12C8 .69 
12F5GT .72 
12H6 .39 
12J5GT .39 
1227G .80 
12J7GT .80 
I2K7GT .66 
12K8 .88 
12K8GT ,96 
12Q7GT .92 
12547 .66 
12SA7GT .66 
12SC7 .72 
12SF5 .80 
12SF5GT .80 
12SF7 .80 
12SF7GT .80 
125G7 72 
12S147 .39 
12527 .66 
12SJ7GT .66 
12SK7 .66 
12SK7GT .66 
12SL7GT .88 
125N7GT .80 
12507 .60 
12SQ7GT .60 

Type 
12SR7 
12SR7GT 
12X3 
12Z3 
14A7/12B7 
14AF7/XXD 
14B6 
14B8 
14C5 
14C7 
14E6 
14E7 
14F7 
14F8 14H7....... 
14J7. 
14N7 
1407 
14R7 
1457 
14W7 
14X7 
14X4 
19 
19T8 
22 
24A 
25A6 
25A6G 
25AC5GT 
25L6GT 
25Y5 
25Z5 
2526GT 
26 
27 
28D7 
30 
31 
32 
32L7GT 
33 
34 
35/51 
35A5 
35B5 
3SL6GT 
35W4 
35Y4. 
35Z3 
35Z4GT 
3525GT 
36 
37 
38 
39/44 
41 
42 
43 
45 
4523 
45Z5GT 
46 
47 
49 
50 
50A5 
50B5 
50L6GT 
50Y6GT 
53 
56 
57 
58 
59 
70L7GT 
71A 
75 
76 
77 
78 
79 
80 Ì 81 
82 
83 
83V 
84/6Z4 
SS 
89 
9Y 

117L7GT 
I17M7GT 
117N7GT 
117P7GT 
117Z3 
117Z4GT 
11726GT 
FM-1000..... 
UX120 
UX200 
9001 
9002 
9003 
9004 
9005 
9006 

Price 
.39 
.39 
.98 
.88 
.88 
.88 
.88 
.88 
.88 
.88 
.72 
.88 
.88 

1.06 
.88 

1.06 
I.06 
.88 
.88 

1.06 
1.06 
1.06 
.88 

1.28 
1.06 
1.28 
.88 

1.06 
1.06 
1.16 
.66 

1.16 
.60 
.60 
.72 
.60 
.39 
.39 
.39 

1.28 
1.28 
.39 
.39 
.80 
.72 
.80 
.66 
.46 
.72 
.72 
.60 
.50 
.39 
.39 
.39 
.39 
.66 
.66 
.66 
.66 
.60 
.72 

1.06 
.96 
.88 

1.56 
.88 
.66 
.66 
.72 

1.06 
.72 
.80 
.80 

1.06 
1.56 
.80 
.66 
.66 
.66 
.66 
.88 

1.06 
1.06 
1.28 

.72 

.88 

39 
1.56 
1.56 
1.56 
1.56 
.60 

1.16 
.96 

1.28 
1.38 
1.28 

.89 

.39 

.69 

.49 

.98 

.4 ) 

(ALL TUBE TYPES IN STOCK NOW- SUBJECT TO PRIOR SALE -PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

20% DEPOSIT 

WITH ORDERS 

UNLESS RATED 
NIAGARA RADIO SUPPLY CORP. 
160 GREENWICH STREET NEW YORK 6, N. Y. 

Phone 
Dlgby 9-1132-3-4 
All Prices F.O.B. 

N. Y. C. 
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$14.15 ION 

IliNtI.tIAI Nlqif 

SII 
Lÿß tIS,d 

SURPLUS 

RADIO 

CONVERSION 

MANUAL 
IN TWO 

VOLUMES 

Proved conversions of surplus military radio equip- 
s rent to practical amateur and commercial uses are 
described In detail in these only- books -of- their -kind. 

VOLUME I 
BC -221 Frequency Meter 
BC -342 Receiver 
BC -312 Receiver 
BC -348 Receiver 
BC -412 Oscilloscope as a test scope or as a 

television receiver 
BC- 645 420 -Mc. Transmitter / Receiver 
BC -453A Series Receivers 
BC -457A Series Transmitters 
SCR -522 144 -Mc. Transmitter / Receiver 
TBY Transceiver with Xtal Control 
PE -103A Dynamotor 
BC -1068A V -h -f Receiver 
Electronics Surplus Index 
Cross Index of VT- Number tubes 

VOLUME II 
ARC -5 and BC -454 Rcvrs for 28 Mc. 
ARC -5 and BC -457 Tx for 28 -Mc. Mobile 
ART -13 and ATC Transmitter 
Surplus Beam Rotating Mechanisms 
Selenium - Rectifier Power Units 
Hi -Fi Tuner from BC -946B Rcvr 
ARC -5 V -h -f Transmitter 
GO -9 and TBW Transmitters 
9 -Watt Amplifier from AM -26 
TA -12B and TA -12C Transmitters 
AVT -112A Transmitter for Aircraft 
BC -375 and BC -191 Transmitters 
Model LM Frequency Meter 
Primary Power Requirements Chart 
ARB Receiver Diagram Only 

$2.50 FOR EITHER VOLUME AT YOUR DEAL - 
ER-On mail orders from us, $2.60 postpaid. 

RADIO HANDBOOK 
11th Edition 

Here's radio's outstanding 
practical text, with the great- 
est array of practical radio 
equipment ever shown in one 
hook. All tested in our own 
shop in actual use. Trans- 
mitters -all bands, powers up 
to 1 kw.; antennas and lines; 
arrays; conversions of sur- 
plus; beam- tetrode amplifi- 
ers; FM; new v- f -o's; exten- 
sive tube tables. 512 pages. 
MOIIE.MATERIAL THAN 
tiL'ER BEFORE. 

$3.00AT . mail orders from 
us, $3.25 

YOUR 
postpaid; 

DEALERforeign, On 
$3.50, 

antenna 
The only practical, comprehen- 
sive book on antennas. 300 
pages of down -to -earth help on 
antenna, feedline, radiation and 
propagation problems on all 
frequencies up to 1000 Mc. in- 
cluding FM and TV. Plain, 
simple language; no need to 
brush up on your math. An ab- 
solute necessity for everyone in- 

terested in transmission or reception. 
There's nothing else like it in print anywhere! 

$3.50 AT YOUR DEALER -On mail orders from 
us $3.60 postpaid; foreign, $3.75. 

RADIO AMATEUR NEWCOMER 
The only complete book for the beginner. Ideal for 
those just getting started, or getting interested in 
amateur radio. You need no other book to get your 
license. ABSOLUTELY COMPLETE. 

$1.00, us, $1. 
AT YOUR 

10 postpaid. 
DEALER. On mail orders from 

THE WORLD'S RADIO TUBES 
(Radio Tube Vade Mecum) 

Lists principal characteristics of more than 10,000 
U. S. and foreign radio tubes, including those of 
143 different manufacturers in all parts of the world. 
Available in 12 languages! 427 pages. 

$3.00 us, 
U 

6 postpaid; $3.20. 
from 

$ 

l.Q:.(-./-.CY,L..i, 

1302 KENWOOD ROAD, SANTA BARBARA, CALIFORNIA 

Training An Industry 
Many groups are offering TV training for service 
technicians. Here's one organisation's program. 

ON A chill, wet night last No- 
vember about twenty -five hun- 
dred radio technicians, dealers, 

and engineers attended a meeting in 
Chicago to hear A. C. W. Saunders, 
television lecturer for Howard W. 
Sams & Co., Inc., of Indianapolis, dis- 
cuss practical television installation 
and service. Estimated to be the larg- 
est gathering ever to attend a lecture 
on radio or television service tech- 
niques in that city it typified the deep 
interest in practical information on 
television installation and mainte- 
nance that is evident in every city, 
town, and hamlet across the country. 

The vast organization of independent 
businessmen who constitute the dealer 
and service phase of the radio industry 
is alert to the many opportunities 
offered by the new industry -television 
-and is seeking every bit of practical 
information it can find. 

Two years ago only its most avid 
proponents anticipated the enthusias- 
tic public interest and acceptance of 
television that has marked its intro- 
duction into each new area. In city 
after city "T -day" has found dealers 
swamped with orders and crying to 
their factories for larger allotments 
of receivers. And the public, spurred 
by the small fry who have taken to 
television like a duck takes to water, 
have placed their stamp of approval 
on this new dimension in home enter- 
tainment by buying receivers as 
rapidly as they become available. 

In the eyes of those who wore the 
darker shades of glasses in scanning 
the future for television one of the 
major bottlenecks they envisioned was 
the lack of competent, trained person- 

M. E. Schifino, Rochester Radio Supply Co., 
A. C. W. Saunders, and T. L. Raymo, president 
of the Rochester Radio Technicians Guild, 
were snapped at the Rochester meeting spon- 
sored by Rochester Radio Supply, Edw. G. 
Masline, the Rochester RTG, and Howard 
W. Sams & Co., Inc., of Indianapolis, Ind. 

nel for installing and maintaining 
home television receivers. They pre- 
sumed that since so few men were 
trained and Qualified to handle the so- 
called intricacies of television installa- 
tion and service the industry would 
have to crawl forward slowly sales - 
wise 'while the training was effected. 

At the moment nearly 50 television 
stations are on the air with regular 
program's. In practically every in- 
stance "T -day" in each of these areas 
found capable men available to handle 
the installation and maintenance of 
the receivers the dealers have sold. 
In those few areas where the initial 
television enthusiasm on the part of 
the buying public has subsided the 
fault lies with the TV station pro- 
gramming and broadcasting and not 
with the maintenance part of the busi- 
ness. 

Typifying the widespread interest in practical television servicing, more than 300 radio 
service technicians and dealers registered at the television service meeting in Dallas 
sponsored by Howard W. Sams & Co., Inc., in cooperation with All State Distributing 
Co., Crabtrees Wholesale Radio Co., Ra -Tel, Inc., and Wilkinson Bros., all of Dallas. 
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FOR TRAINED MEN 
ONLY! 

Make More Money In The Expanding Servicing Field 
WOITNHTCHREE 

ING IN TELEVISION & FM SERVICING 
The next twelve months will produce some of the 

greatest opportunities that have ever been offered to alert 
men in the Servicing Field. 

It is the year for you to make the big decision. Either 
you are going to catch up with the new developments in 

the industry, or you are going to be passed by. 

\Ve think your opportunities are so great, that over a 

two year period we have been developing this brand new, 
practical course. It is written for today's serviceman to 

meet today's problems and opportunities. 
CREI knows what you need, and every effort has been 

made to keep this course practical and to the point. If 
you are now engaged in servicing work, you will be able 

to understand and apply each lesson. This course has been 
reviewed and checked by qualified service experts who 
know what you must know to get ahead in this booming 

field. 

RADIO SERVICE DIVISION OF 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 
Dept. 122A, 16th & Park Road, N. W., Washington 1C, D. C. 

Branch Offices: N. Y. 7, 170 Broadway; San Francisco 2, 760 Market St. 

Every lesson can be helpful in your daily work -you 
will soon have the technical knowledge necessary to handle 
all types of good paying Television and FM servicing 
business. 

In offering this course of training for servicemen at a 

popular price, CREI is enabling thousands of the "top 
third" now engaged in service work to enter the ultimate 
profitable field of television and FM installation and 
service. 

This can be your big year! Write today for complete 

information. The cost is POPULAR. The terms are 
EASY. The information is FREE. Write today. 

VETERANS! THIS COURSE IS G.I. APPROVED 

ílA/L 7"octing 
CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept. 122A, Washington 10, D. C. 

Gentlemen: 
Please send me complete details of your new home study course 

in Television and FM Servicing. I am attaching a brief resume 
of my experience, education and present position. 

NAME 

STREET_.__ 

CITY _ ZONE STATE 

I AM ENTITLED TO TRAINING UNDER 6. I. BILL. 

a 
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NEW! 
CUSTOM BUILT 

AM -FM ,2u;c;ier CHASSIS 

Here is exquisite high fidelity in chassis 
form that will grace the finest cabinet. 

The 513 De Luxe Tuner is easy to install in any 
console cabinet, old or new and embodies the latest 

engineering refinements for lasting high quality at a price 
that defies competition. 

The Espey 513 Tuner employs 10 tubes plus tuning indicator in a 

super hetrodyne circuit and features a drift compensated circuit for 
high frequency stability, tuned RF on AM and FM plus phono input 
provision, and separate AM and FM antennas. 

Model 514 De Luxe Power Supply -Audio 
Amplifier is designed specifically to work in conjunction 
with Model 513 Tuner, and is also used wherever a 

high quality audio amplifier is required. 
With an output of 25 watts, Model 514 features a parallel push 

pull output circuit, self balance phase inverter system, extended 
range high fidelity response, and inverse feedback circuit. 

Write Dept. KD for your free catalog. 

Makers of fine radios 
since 1928. 

528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. BUtterfieid 8 -2300 

ELEMENTS OF MAGNETIC 
TAPE RECORDING AND 

999 APPLICATIONS 
by A. C. SHANEY 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training In all phases of radio and elect 
ironies, open to high school and junior college grad- 
uates. Old established school specializing in Radio 
training exclusively. Modern laboratories d 
trarses. Enrollments limited. Approved veteran 
aining. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso, lud. 

74 

398 -2 BROADWAY, NEW YORK 13, NEW YORK 

WANTED 
Western Electric Vacuum Tubes, types 101F. 
102F, 272A, 274A or B, 310A or B, 311A, 
313C, 323A, 328A, 329A, 348A, 349A, 352A,' 
373A, 374A, 393A, 394A, 121A Ballast Lamps. 
Box 470, % RADIO & TELEVISION NEWS. 
185 N. Wabash Ave., Chicago I, Illinois. 

In addition to a highly receptive 
market, television inherited a vast 
pool of radio -trained technicians eager 
for all of the practical information 
and instruction they could find that 
would be helpful to them in compre- 
hending these new circuits and the ap- 
plication of televisión receivers in the 
home. This immense need for practical 
information is now being ably met by 
many publishing houses, manufactur- 
ers, and distributors. 

One of the first comprehensive 
courses in practical television prin- 
ciples was made available to the radio 
service industry, in installment form, 
in regular issues of "Photofact" Fold- 
ers published by Howard W. Sams c 

Co., Inc., of Indianapolis, Indiana. This 
course was based on a series of sixteen 
lectures developed by A. C. W. Saund- 
ers of the Saunders Radio and Elec- 
tronics School of Newton, Mass., to 
provide orientation training in tele- 
vision installation and service for 
skilled radio service technicians. 

In order to dispel fears in the minds 
of radio service technicians that tele- 
vision circuits were too "complex ". 
Mr. Saunders nrepared a two hour 
lecture on television installation and 
circuitry for delivery in key cities 
across the country under the sponsor- 
ship of Howard W. Sams. 

Starting in Cleveland, Ohio, on Sep- 
tember 8, Mr. Saunders has spoken 
before a total audience of more than 
10,000 radio service technicians, en- 
gineers, and dealers in 27 cities. In 
each city these meetings, which were 
completely non -commercial, were co- 
sponsored by local radio parts distribu- 
tors. In seventy -five per -cent of the 
cities the audiences represented the 
largest attendance for a meeting of its 
kind ever held in those towns. 

Thirty years of intense radio de- 
velopment and activity has provided 
a vast pool of radio -trained and radio - 
minded technicians capable of absorb- 
ing new radio techniques when sup- 
plied with the right kind of informa- 
tion and literature. In the amateur 
fraternity alone there are upwards of 
seventy thousand hams who are well 
acquainted with the peculiarities and 
idiosyncrasies of broadcast frequencies 
in the present television spectrum. 

And through the years, a very sound 
basic independent radio service in- 
dustry has developed around men who 
have weathered the storms and lean 
days of radio service to develop stable 
and substantial businesses. To these 
men who have very capably adapted 
their organizations to handle multi - 
band home receivers with complex 
automatic record changers, home re- 
corders, etc., television is just a new 
branch of the radio industry with a 
lot of its problems still to be solved. 

It is these men whose job is not to 
design and build television receivers 
but to replace components and adjust 
receivers already built who will drive 
many miles in their spare time to 
acquire some of the practical infor- 
mation they need to prepare them in 
this new industry. _3 
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New suivie,e TELEVISION Mil 

1948 TELEVISION 

Contains material on all popular television sets, 
of Admiral, Belmont Radio, DuMont, Farnsworth, 
General- Electric, Hailicrafters, Motorola, Phileo, 
R.C.A , Sonora, Stromberg- Carlson, and others. 
Gives description of circuits, many pages of test 

alignementr tables. service hints, manyediagramIDi 
the form of giant double- spread blue - M 
prints, test points, voltage charts, etc. n 
Large size: 8 i. x11 in., manual style 3 binding. flexible covers. priced at only 

1447 

Most - Often- Arad 

F. M. 

<vld Televiain 

40. 

Includes Every Popular Television Receiver 
In this giant volume of television factory data, you have everything you need 

to repair every modern television set. For only $3, total price, ybu get complete 
service and alignment material on all popular T -V sets. You receive easy -to- 
understand explanations of circuits, 144 pages of alignment procedure, test 
patterns, T -V antenna data, response curves, oscilloscope waveforms, voltage 
charts, adjustment hints, many diagrams on mammoth 11x17 -inch blueprints, 
everything to bring you up to date and make you an expert in television repairs. 

FIND -FIX ALL TELEVISION FAULTS 

Use this new practical "cyc:opedia" of tele- 
vision servicing as your guide to quick fault 
finding and repair of any modern television set. 
Eliminates guesswork - tells you just where 
to look and what to do. Cuts hour -wasting jobs 
to pleasant moments. Use test patterns for 
quick adjustment, or look up probable cause 
of trouble in the pages of hints after simply 
observing fault of picture on screen. No-equip- 
ment needed with these tests. Or use your volt- 
meter and compare values with many voltage 
charts included. Observe waveforms similar to 
hundreds illustrated using test points suggested 
and in a flash locate what used -to -be a hard -to- 
find fault. This manual will give you the know - 
how of a television expert and will repay for 
itself with time saved on the first T -V job. 
Order at our risk for a 10 -day trial. 

F.M. and TELEVISION 
Use this manual of factory instructions 

for trouble -shooting, repairing, and align- 
ment of all popular 1947 F.M. and Tele- 
vision sets. Covers every popular make, 
Including F.M. tuners, AM -FM combina- 
tions, and all types of television receivers. 
Detail circuit diagrams, theory of opera- 
tion, test hints, alignment data. This is 
the material you need to fix F.M. or Tele- 
vision sets. Don't turn this profitable work 
away for lack of knowledge and informa- 
tion. Use this recent Supreme manual to 
save time and money on your very next 
F.M. lob. Data on 192 
pages. 8ízit inches. Sturdy, 
manual-style binding.Tremendous 
supreme value at only 

,fost - ()ften.r Needed 

1948 
RADIO 

DIAGRAMS 
,,,.t .,,;.¡,, r,r/., .,r,. 

r.w 

1948 RADIO DIAGRAMS 
Be prepared to repair quickly all new 

1948 radio receivers. In this big single 
volume you have clearly -printed, large 
schematics, needed alignment data, re- 
placement parts lists, voltage values, 
and information on stage gain, location 
of trimmers, and dial stringing, Ior al- 
most all recently released sets. Makes 
toughest Jobs amazingly easy. Find 
faults in a Jiffy. Speed -up all repairs. 
A worthy companion to the 7 previous 
volumes used by over 120,000 shrewd 
radio servicemen. Manual covers models 
of 42 different manufacturers. 
Giant size, 8 %x11', 192 pages 
+index. Manual -style bindi nq 
Bargain price, only 

RADIO SERVICING COURSE -BOOK 
Learn new speed- tricks of radio fault finding, case histories of 

common troubles, servicing short -cuts, extra profit ideas. Many 
large lessons on the use of regular test equipment, signal tracing. 
television, recording. Many active servicemen used this reduced 
price radio training for brush -up and study of new 
service methods. Complete, 22 lessons, size 8%x11 

SO inches, 224 pages. New 1948 edition. With self -testing 
questions and index. Greatest bargain In home -study 
radio training. Postpaid, only 

Post -War Automatic RECORD CHANGERS 
Just what you need to service expertly all modern (1945 -19481 automatic record 

changers. All popular makes. Easy -to-follow, simplified factory instructions will 
tell you how to make all changer repairs and adjustments. Hundreds of ii SO size: 

8 4x11 ',e144fact-- filled,pages.aPrice postpaid, 
electrical diagrame. Large 

Supreme Publications\ 
Available at .411 Leading Radio Jobbers 

February, 1919 

Compiled by 
M.N.Beitman, 
radio engineer, 
teacher author 
& serviceman. 

BIGGEST VALUE IN T -V TRAINING 
For 15 years, radio servicemen expected and 

received remarkable bargains in Supreme 
Publications service manuals. The new 1948 
Television Manual is a virtual treatise on 
practical television repairs. By normal stand- 
ards, such a large manual packed as it is with 
practical data, illustrations, diagrams, charts, 
photographs, and expensive extra -large blue- 
prints, should sell for $10. - but as another 
Supreme special value, it is priced to serv- 
icemen at only $3, postpaid. Only a publisher 
who sold over one million of various radio 
manuals can offer such bargain prices based 
on tremendous volume -sales. Read about this 
new T -V manual at left. Find out about other 
radio manuals listed below. Use and save with 
Supreme Publications. 

Radio Diagrams and F.M. Service Manuals 
Speed -up and simplify radio repairs with Supreme Publications 

Manuals. Service all radios faster, better, easier, really save time 
and money, use these most - often - needed diagram manuals to 
get ahead, earn more per hour. For the remarkable bargain price 
(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 all 
makes from old- timers to new 1948 sets, including F.M. and Tele- 
vision, is covered. Clearly printed circuits, parts lists, alignment 
data, and helpful service hints are the facts you need to improve 
your servicing ability. Let these manuals furnish you with diagrams 
for 80% of all sets. There is no need to spend large sums for bulky, 
space- wasting manuals, or to buy additional drawings every few 
weeks; be wise, use SUPREME Manuals to get the most in dia- 
grams and service data for the smallest cost. Select manuals at 
left and below. Check titles you want to examine and rush "no- 
risk" coupon today. 

1947 1946 1942 1941 1940 1339 
MOST- OFTEN- NEEDED RADIO DIAGRAMS 

Each manual has between 192 and 208 pages of diagrams, 
alignment data, voltage values, parts lists, and $2 
service hints; large size, 8[/x11'. Price, each L 

1926 -1938 
RADIO 

DIAGRAMS 
240 Pages 

Price $2.50 

NO RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 3727 W. 13th 'St., Chicago 23, ILL. 

Ship the following manuals on trial, under 
your guarantee of satisfaction or money -back. 

New 1948 Television Manual $3.00 

1947 F.M. and Television Manual 2.00 

Radio Servicing Course -Book 2.50 

G Post -War Record Changers 1.50 

I am enclosing S , send postpaid. 

Send C.O.D. I am enclosing S.... deposit. 

Most -Often -Needed 
Radio Diagram Manuals 

1948 PRICED 
1947 AT ONLY 
1946 0 194 
1941 
1940 
1939 EACH 

1926 -1938 - $2.50 

2. 
Name .. . 

Address 
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KITS THAT FIT 
Heathkit chassis are precision punched to fit 

the quality ports supplied. The grey crackle 
aluminum cabinet and the two color panels are 
die punched to assure proper fitting. 

Many builders have written marveling at the 
ease with which assembly can be accomplished. 

The chassis are specially engineered for easy 
assembly and wiring - there are no small tight 
corners which cannot be reached the ends of 
the chassis are left open in order that Installa- 
tion of parts and soldering can be done with 
both hands. 

PRECISION PARTS 
Wherever required. the finest quality 1oó 

ceramic resistors are supplied. These require 
no aging and do not shill. No matching of 
common resistors is required. You find i 

Heathkit the some quality voltage divider 
resistors as in the most expensive equipment. 

The transformers are designed especially 
for the Heathkit unit. The scope transformer 
has two electrostatic shields to prevent in- 
teraction of AC fields. 

These transformers are built by several 
of the finest transformer companies in the 
United States. 

COMPLETE KITS 
When you receive your Heathkit you ore as- 

sured of every necessary part for the proper 
operation of the instrument. 

Beautiful cabinets, handles, 2 color panels, 
all tubes, test leads where they are e necessary 
part of the instrument, quality rubber line 
cords and plugs, rubber feet for each Instru- 

ent, all scales and dials ready printed and 
calibrated. Every Heathkit is 110V 60 cy power 
transformer operated by a husky transformer 
especially designed for the rob. 

COMPLETE 
INSTRUCTION MANUALS 

Everyone is pleased at the thorough in- 
structions covering the assembly of each 
Heathkit instrument. Every detail of the as- 
sembly is covered, together with sections on 

the use of the instrument and trouble shoot- 
ing instructions in case of difficulty. Actual 
photos of the assembled instrument enable 
fast and eccuret assembly, clear schematics 
and pictorial diagrams of the confusing parts 
such as rotary switches enable the wiring to 
be completed quickly. 

BEST OF ENGINEERING... 
Heathkits are the result of many years experience in the test equipment field. 

Heathkit oscilloscopes have been under development and test since 1943 and most 

other instruments now being produced have had over two years of thorough testing. 

As proof of their design, Heathkits hove been adopted by many of the largest 

Universities and laboratories in the United States. Thousands of engineering students 

are receiving their training using Heathkits. 

O BEST OF PARTS 
You will find many famous names on the 

parts in your Heathkit Mallory switches and 
filter sand , Chicago Transformer Corpo- 
ration and Electrical Assembly Transformer. 
Centralab Potentiometers, Belden Cable, IRC 6 

Allen Bradley resistors, G E. tubes, Cinch and 
Amphnol sockets with silver plated contacts, 
Defiance variable rond s. Eby binding post 
and many other quality parts The finest of 
parts are used to assure long trouble -free 
service ion. Heathkits. 

MODERN STYLING 
Heathkits have brought a new conception 

of beauty to laboratories and service benches. 
Many organizations have standardized on 

Heathkits to make their shops appear at- 
tractive and uniform 

The panels are produced in grey and 
maroon and the modern streamline aluminum 
handles give the instruments a pleasant pro- 
fessional appearance 

There is waste space or false effort to 
appear large in Heathkits - space on service 
benches is at a premium and the s of 
Heathkit instruments is kept as mall as is 
consistent with good engineering design. 

OLARGE EASILY READ 

CALIBRATIONS 
No charts or calculations ore necessary to 

use any Heathkit properly. All scales are simply 
and plainly marked. 

Th operator instantly knows the proper use 

of the instrument and can proceed confidently. 
No multiplication is required os each scale is 

calibrated independently of the others. 

IDEAL FOR SCHOOLS 
Heathkits have been adopted as standard 

equipment of many of the largest universities 
and colleges Th low cost plus the fact that 
the students learn by actual a embly make 
them ideal training mediumss Many high 
schools and small colleges are finding that 
they too can have a modern physics and 
electronics laboratory by using Heathkits 

Some of the largest technical schools rec- 
ommend Heathkits to their students as the 
best means of securing the necessary equip- 
ment to start their Town shops. 

WHY NOT BUILD YOUR OWN... 
The great strides made in .electronics during the war have made it hard for 

everyone to keep abreast of new developments. By actually assembling modern test 
equipment knowledge is gained in the most practical m r. Further a complete 
knowledge of the instrument allows greater flexibility of use and many possible 
uses suggest themselves. 

Lastly with the cost of everything shooting upward any ms of eliminating 
costs is welcomed. This reduction is remarkable saving, as n be seen by tom. 
poring Heothkit prices with comparable built up test equipment. 

ON THE FOLLOWING PAGES THE BEST KITS ORDER DIRECT 
FROM THIS AD. 

* * 
OEM= 
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HEATHKIT RF 
SIGNAL GENERATOR KIT 

a ., 
"w 

IGNhLGENE RI.OR 
^i ë - 

..i x,r NÑRIURBÓ2 MN 

Every shop needs a good signal generator. The 
Heathkit fulfills every servicing need, fundamentals 
from 150Kc. to 30 megacycles with strong har- 
monics over 100 megacycles covering the new tele- 
vision and FM bands. 110V 60 cycle transformer 
operated power supply. 

400 cycle audio available for modulation or audio 
testing. Uses 6SN7 as RF oscillator and audio ampli- 
fier. Complete kit has every part necessary and 
detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to 
read calibration. Convenient size 9" x 6" x 

Shipping weight 41/2 lbs. 

Waldo" ELSE TO BUY 

H E A T H K I T 

SIGNAL TRACER KIT 
Let a Heathkit Signal Tracer do the tedious watch- 
ing of intermittents while you go on to other profit- 
able jobs. Follow the signal from the antenna to the 
defective part in a matter of seconds. Triples the 
repairs per man in many shops. A Heathkit 
Signal Tracer Kit pays for itself in a matter of days 
of operation. Locates faults immediately. Internal 
amplifier available for speaker testing and internal 
speaker available for amplifier testing. Connection 
for VTVM on panel allows visual tracing and gain 
measurements. Also tests phonograph pickups, 
microphones, PA systems, etc. Frequency range to 
200 Mc. Complete ready to assemble. 110V 60 cycle 
transformer operated. Supplied with 3 tubes, diode 
probe, 2 color panel, all other parts. Easy to 
assemble, detailed blueprints and instructions. 
Shipping weight 10 lbs. 

0 
6x5 

© iE.2 LL/i,-%{,L 
SIGNAL TRACER 

Ñ"^rN 
Ya. 
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HEATHKIT SINE AND SQUARE 
AUDIO GENERATOR KIT 

O ÚÉSUÑ ATO pU 
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Experimenters and servicemen working with a square 
wave for the first time invariably wonder why it was not 
introduced before. The characteristics of an amplifier 
can be determined in seconds compared to several 
hours of tedious plotting using older methods. Stage by 
stage, amplifier testing is as easy as signal tracing. The 
low distortion (less than 1 %) and linear output (tone 
db.) make this Heathkit equal or superior to factory 
built equipment selling for three or four times its price. 
The circuit is the popular RC tuning circuit using a four 
gang variable condenser. Three ranges 20 -200, 200- 
2,000, 2,000- 20,000 cycles are provided by selector 
switch. Either sine or square waves instantly available 
at toggle switch. All components are of highest quality, 

34.50 cased 110V 60 cycle power transformer, Mallory F.P. 
filter condensers, 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instructions 

i1otllasj ELSE TO BUY make assembly an interesting and instructive few 
hours. Shipping weight 13 lbs. 

qieadiece ELECTRONIC SWITCH KIT 
DOUBLES THE UTILITY OF ANY SCOPE 

An electronic switch used with any oscilloscope 
provides two separately controllable traces on the 
screen. Each trace is controlled independently and 
the position of the traces may be varied. The input 
and output traces of an amplifier may be observed 
one beside the other or one directly over the other 
illustrating perfectly any change occurring in the 
amplifier. Distortion -phase shift and other de- 
fects show up instantly. 110 Volt 60 cycle trans- 
former operated. Uses 5 tubes (1 -6X5, 2- 6SN7's, 
2- 6S17's). Has individual gain controls, positioning 
control, and coarse and fine sweeping rate controls. 
The cabinet and panel match all other Heathkits. 
Every part supplied including detailed instructions 
for assembly and use. Shipping weight 11 lbs. $34.50 

í2otitL#tg ELSE TO BUY 

iNC1 
x1- * ui 
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q e l a t ̀ e e t 5 I N C H 

OSCILLOSCOPE KIT 

Zetigf 
ELSE TO BUY 

SHIPPING WT. 24 LBS. 
EXPRESS ONLY 

7edezeted 
* Instant switching te plates sr * AC test voltage post ea Iront 

impales hem host panel- panel. 

* Sweep geeaaler supplying 
valable sweep 15 cycles to 
30,000 cycles. 

* All centrals se hot easel. 

* Cased electrastaAcly shielded 
110V 60 cycle power trans- * Input impedisce 1 Metolm 
termer- and 50 MMF. 

The Heathkit 5" Oscilloscope Kit fulfills every serv- 
icing need. The husky cased power transformer 
supplies 1100 Volts negative and 350 Volts positive. 
Tubes supplied are two 6517 amplifiers, 884 sweep 
generator, two 5Y3 rectifiers, and 5BP1 or 5BP4 CR 

tube. Grey crackle aluminum cabinet and beautiful grey and maroon panel. Chassis 
especially designed for easy assembly. 

An oscilloscope provides almost endless sources of experimentation in radio, .elec- 
tronics, medicine and scientific research. 

Detailed instructions make assembly fun and instructive. 

* External syochrenindoe pest 
to hoot panel. 

* Deflection seesi0dty .65V 
per loch lull gain- 

* Frequency resporsse ± 2e% 
Irma 50 cycles to 50 Kc. 

VACUUM TUBE 

VOLTMETER KIT 
Everything you want in a VTVM. Shatterproof solid 
plastic meter face, automatic meter protection in 
burn -out proof circuit, push pull electronic voltmeter 
circuit assuring maximum stability. Linear DC and 
AC scales. Complete selection of voltage ranges start- 
ing with 3 Volts full scale up to 1,000 Volts. Isolated 
DC test prod for signal tracing and measurements of 
voltage while instrument is in operation. An ohm- 
meter section accurately measuring resistance of 1/10 
ohm to one billion ohms with internal battery. Ex- 
tremely high input resistance 11 megohms on all 
ranges DC and 6.5 megohms on AC. All these features 
and many more are the reasons hundreds of radio and 

television schools are using Heathkit VTVM's and 
recommending them to all students. Like all Heath - 
kits, the VTVM kit is complete, 110V 60 cy power 
transformer, 500 microamp meter, tubes, grey 
crackle cabinet, panel, test leads, 1% ceramic 
precision divider resistors and all other parts. Complete instruction 
manual. Better start your laboratory now, 

VACUUM TUBE VOLTMETER 
wsnrw COMPANY 

Shipping weight 8 lbs. 

Itclee9 ELSE TO BUY 

HEATHKIT 3 -TUBE ALL -WAVE 
RADIO 

An ideal way to learn radio. 
This kit is complete ready to 
assemble, with tubes and 
all other ports. Operates 
from AC. Simple, clear de- 
tailed instructions make this 

110 Volt AC Operation a good radio training course. 
Covers regular broadcasts 

8075 and short wave bands. Plug - 
in coils. Regenerative circuit. 

Operates loud speaker. Add postage for 3 lbs. $8.75 
HS 30 Headphones per set..... $1.00 
21/2" Permanent Magnet Loudspeaker $1.95 
Mahogany Cabinet $2.95 

Y 

INTERPHONE 2 -WAY CALL SYSTEM KIT 
Ideal call and communication system 
for homes, offices, factories, stores, etc. 
Makes excellent electronic baby watcher. 
Easy to assemble with every part sup- 
plied including simple instructions. Dis- ^ 

tance up to 1/5 'mile. Operates from 
110V A.C. 3 tubes, one master and one 
remote speaker. Shipping weight 5 lbs. $14.50 

HEATHKIT 
HIGH FIDELITY 

AMPLIFIER KIT- 

Build this high fidelity 
amplifier and save two - 
thirds of the cost. 110V 
60 cy transformer oper- 
ated. Push pull output 
using 1619 tubes (mili- 
tary type 6L6's), two 
amplifier stages using 
a dual triode (6SL7),.as 
a phase inverter give 
this amplifier a linear reproduction equal to 
amplifiers selling for ten times this price. Every 
part supplied; punched and formed chassis, 
transformers (including quality output to 3 -8 
ohm voice coil), tubes, controls, and complete 
instructions. Add postage for 20 lbs. 

12" PM Speakers for above $6.95 

Mahogany Speaker Cabinet, 
141/2" x 141/2" x 8" $8.75 

$14.95 

1 10V.-A.C. MILITARY RECEIVER 

POWER SUPPLY KIT 

$5.95 

Ideal way to convert military sets. 
110V 60 cy. transformer operated. 
Supplies 24 Volts for filament - no 
wiring changes inside radio. Also 
supplies 25011 D.C. plate voltage at 
50.60 MA. Connections direct to dy- 
namotor input. Complete with all 
parts and detailed instructions. Ship- 
ping wt. 6 lbs. 

1 10V.-A.C. TRANSMITTER 

POWER SUPPLY KIT 
For BC -645, 223, 522, 274N's, etc. 
Ideal for powering military trans- 
mitters. Supplies 500 to 600 Volts 
at 150 to 200 MA plate, 6.3 C-T. 
at 4 Amps, 6.3 at 4 Amps. and 
12V at 4 Amps. Can be combined 
to supply 3-6-9 -12 or 24 Volts at 
4 Amperes. Kit supplied complete 
with husky 110V 60 cycle power 
transformer, 5U4 rectifier, oil filled 
condensers, cased choke, punched chassis, and all 
other parts, including detailed instructions. Com- 
plete - nothing else to buy. Shipping Wt. 22 lbs. 

$14.50 
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HEATHKIT FM AND TELEVISION 
SWEEP GENERATOR KIT 'ße4 

* 5 tube Circuit. 

* Corers 2 Mc td 226 Mc. 

* 110V 60 of transformer operated. 

* Supplies either RF or FM. 

* Variable sweep width 0 to app. 10 Mc. 

* Large calibrated dial. 

* Variable phasing contrer. 

* Sweep output for scope. 

* No band switching necessary. 

* Uses now miniature HF tubes. 

A necessity for television and FM. This Heathkit completely covers the entire FM and 
TV bands. 2 megacycles to 230 megacycles. The unit is 110V 60 cy power transformer 
operated. Uses two 616 tubes, two 6C4 tubes and a 6X5 rectifier. An electronic sweep 
circuit is incorporated allowing a range of 0 to 10 Mc. A sawtooth horizontal sweeping 
voltage and phase control are provided for the oscilloscope. 

The coils are ready assembled and precision adjusted to exact 
frequency. As in all Heathkits, the best of parts are supplied, 
Mallory filter condenser, zero cod. ceramic condensers, all 

punched and farmed parts, grey crackle 
cabinet, 5 tubes, test leads, etc. Better get 

it built now and be ready for the FM 
and TV business. Shipping wt.6lbs. 

$245: 
ELSE 

TO BUY 

SHIPPING 
WEIGHT 

6 POUNDS 

$19.50 
IZot ttemf 

ELSE TO BUY 

_ - - - -_ -- - -tea.» I lcLL. 
°" `° ^ iM 

/s¢th J CONDENSER CHECKER 

rurft"..,w.r. efD HEATH COMPANY 

H E A T H K I T 

ItINrale ...GP MICH.. 

CONDENSER CHECKER KIT 
?wed 

* Bridge type circuit. * Power factor scale. 

* Magic eye indicator. * Measures resistance. 

* 110V transformer operated. * Measures leakage. 

* All scales on panel. * Checks paper-mica-electrolytics. 

Checks all types of condensers, paper- mica -electrolytic- ceramic over a range of .00001 MFD 
to 1000 MFD. All on readable scales that are read direct from the panel. NO CHARTS OR 
MULTIPLIERS NECESSARY. A condenser checker anyone can read without a college educa- 
tion. A leakage test and polarizing voltage for 20 to 500 volts provided. Measures power factor 
of electrolytics between 0% and 50%. 110V 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads and al other parts. Clear 
detailed instructions for assembly and use. Why guess at the quality and capacity of a con- 
denser when you can know for less than a twenty dollar bill. Shipping weight 7 lbs. 

BUILD YOUR OWN 

TEST EQUIPMENT 

1. You savefwmots 'reverylhfng, 
labor costs 

increas- 

ing Primp of 

are an important factor. Eliminating assembly 

labor costs, we can offer the Heathkit Oscil- 

loscope, VTVM and Signal Generator at a 

total of only 583.50 -about the cost of a 

factory -built VTVM alone. 

2. You hove all the fun and learn while 
beauti- 

ful 
save. The thrill of assembling these 

ful instruments makes them seem 
mor your 

own to be used with ¡us 

Through knowledge of construction gained 

in assembly, better use can be made 
of 

the 

instruments and you can keep them 

repair if need arises. 

ORDER DIRECT FROM THIS AD. 
WE WILL SHIP C.O.D. 
Add Postage for Weight Shown 

O R D E R B L A N K 

HEATH COMPANY 
BENTON HARBOR, 

M I C H I G A N 

FROM 

SHIP V I A 
_Parcel Post 

_Express 
Freight 

-Be t Way 

Ouen. DESCRIPTION Price Total 

ENCLOSED FIND CHECK . . . MONEY ORDER FOR 

PLEASE SHIP C D. . . . POSTAGE ENCLOSED FOR POUNDS 

NOTE: 25% DEPOSIT REQUIRED ON ALL 

ORDERS WEST OF DENVER, COLORADO 

Febragary.. I!119 
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fury HEATH SURPLI 
A L L Q U A N T I T I E S L I M I T E D S U B J E C T T O 

r APN /1 RADIO ALTIMETERS 

$34.50 

NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
tains 420 Mc. transmitter 
and receiver, power sup- 
ply, range switches, two 
antennas, meter indicator, 
all plugs and instruction 
manual. This unit makes 
excellent amateur station 
as it is right in the band. 
Shipped in original ex- 
port crate. Weight 87 lbs. 

G.E. BC 375 TUNING UNIT 
NO. 203. Model TU108 covers 
10 Mc. to 12.5 Mc. New com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
$30.00 worth of new variable 
condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. $2.49 

G.E. 50 AMP CIRCUIT BREAKER 
NO. 204. New General Electric $2.95 50 Amp 220 Volt AC circuit 

EA3 
FOR 
CH- breakers. 100 Amp when used 

$7.50 on 1101/. Add postage for 4 lbs. 

BC 347 AIRCRAFT INTERPHONE 

AMPLIFIER 
NO. 205. Interphone amplifier con- 
tains 6F8 tube, Ouncer transformers, 
diagrams, etc. in aluminum cabinet. 
Add postage $2.95 for 4 lbs 

274N COMMAND SET ACCESSORIES 
NO. 238. 5" PM Speaker with out- 
put transformer matching head- 
phone output ....._.... 52.80 
NO. 239. Dual receiver rack FT277A 
with connecting plugs $1.00 
NO. 240. Single transmitter rack 
FT234A $1.00 
NO. 241. Spline shaft for tuning 
command receivers. Allows use of 
regular tuning knob on BC 453 -4 -5 
receivers $ .39 

BC 451 CONTROL BOX 
NO. 236. Control box for 274N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 
Add postage for 2 lbs $1.95 

BC 645 GENERAL ELECTRIC 

TRANSCEIVER 
NO. 201. Complete 
15 tube transmitter - 
receiver. Ideal for 
new citizens band 
460 Mc. for commu- 
nication between of- 
fice and car, home, 
boat, etc. Conver- 

sion article in August ELECTRONICS Maga- 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50... 2 for $35.00 
ACCESSORIES FOR BC 645 
PE101C Dynamotor for 
car use S 3.95 
110V 60 Cycle Power Supply 
for home or office use $14.50 

T32 TABLE MICROPHONE 
NO. 210. One of the Army's best. 

RCA NAVY COMMUNICATION RECEIVER 
NO. 202. The last of these 
beautiful RCA sets. Covers 195 
Kc. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 

d Volt dynamotor, band change 
motor, plugs and circuit dia- 
gram. Superheterodyne circuit 
covers aircraft, broadcast, short 
wave, marine, foreign broad- 

:: 2y costs. Has sharp or broad I.F..% `$ 
B.F.O., etc. Shpg. Wt. 30 lbs. 

PE 125 TRANSMITTER 

POWER SUPPLY 
NO. 223. Operates from 12 to 
24 Volts and supplies 500 Volts 
at 160 MA. Extremely rugged 
construction used in Army tanks. 
Complete with fuses - relays - 
filters, etc. Ideal for boats. $12.95 Shipping Weight 73 lbs. 

Built by Kellogg, ideal for factory FM PUSH BUTTON TUNER 
call system, public address, amateur NO. 224. Brand new ten push but - use. Brand new in original cartons. $2.95 ton tuning assembly from Army FM Add postage for 5 lbs. 7 receiver. Contains 4 gang 100 MMF 

MINIATURE ELECTRIC MOTOR silver plated tuning conden- 
NO 211 T' D I 1 1" ser. Add postage for 10 lbs. $2.50 EACH my e co motor on y x 
11 /4 "x2" 10,000 RPM. Operates from 6 i' 
to 24 V. Excellent for mod - 
els. Add postage for 1 lb. $2.95 4 

PER FOOT 6 VOLTS DYNAMOTOR 
NO. 212. Dynamotor only from 
PE 103 power supply. Input 6 or 12 
Volts, output a is at 500 Volts 160 MA. 5 95 
ping Weight 29 lbs. 
Brand new original cartons. Ship- 

$ 

G. E. 1,000 
VOLT 350MA DYNAMOTOR 
NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 
tions. Supplies above voltage from 12 
Volts or 500V. at 350 MA from 6 

$5.95V. no Complete wn relay, 
and 

lts. 
fuses. New. Oith ur 

startiDynamotog 
r A. 

Shipping Weight 72 lbs. 

DM -36 DYNAMOTOR 
NO. 215. Western Electric 24 Volt input, 220V. at 
60 MA out. With filter assembly. $2.95 Shipping Weight 6 lbs. 

G.E. BC 306 ANTENNA 

TUNING UNIT 
NO. 231. Matches any aerial to 150 

METER SPECIAL Watt transmitter, used on BC 375. Brand 

NO. 237. Brand new DeJur Model 
new. bd postage 
for 20 bs. $2.95 

312 M.A.D.C. Square 3 " 0-10 
W.E. BC456 MODULATOR M.A. basic meter with built in 

shunt. Probably the best buy ever i.. NO. 217. Modulator from 274N cotn- 
offered in a surplus meter. ; mand transmitters contains 3 husky 
Shipping Weight 1 lb $2.95 :: relays, 3 tubes, VR150,12J5 and 1625. 

Brand new. Add postage for 11 lbs. $3.95 
BE 77 TELETYPE TEST SET A-62 ARMY PHANTOM ANTENNA 

NO. 206. Contains tuning condenser, 
coil, resistors, tuning dial, tuning in- 
dicator, binding posts, steel case, use- 
ful for building amateur transmitter. 
Add postage - $1.95 for 8 lbs 

RG 8/U FLEXIBLE 

COAXIAL CABLE 
NO. 225. Standard television lead 
in 52 ohm. Any length up to 1,000 
ft. Add for postage. 

POWER TRANSFORMER Sftecia!'. 
NO. 226. Primary 117V. 60 cycle. 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 lbs. each. 

$3.95 . . 3 for $9.95 
OUTPUT TRANSFORMER ^, 

NO. 227. Push pull 61/6'5 to 6 - 8 ohm 
voice voi coil excellent 
characteristics, _ 3 for $1.95 

TRANSMITTER TRANSFORMER 
NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 
4 Amp. filaments of 3 to 24 Volts. Also 
5 Volts at 4 amperes for rectifier 
Shipping Weight 12 lbs. 7 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filament. r! "A" type supplies 4V. VCT 2 

A. "B" SV. at 2A. and 24V. at 'h A. "B" 
type supplies 500 VCT at 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. $ 2.95 Shipping Weight 4 Ibs. 

HOME WORKSHOP GRINDER KIT 

BENDIX MR9C COMPASS CONTROL UNIT 
NO. 207. Tuning and control unit 
for Bendix MN 26 radio compasses 
contains tuning dial, band switch, 
crystal switch, AVC switch, volume 
control, fuses, phone jacks, 9.50 etc. Shipping Weight 5 lbs. 

BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8 "x10 "x51/2 ".Contains Wes- 
ton 0 -150V. AC 31/2" voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price 
Shipping Weight 18 lbs .97.95 

NO. 218. Contains zero center volt- 
milliammeter, switches, relays, voltage y 

divider resistors, neon indicator, etc. 
$7.9Excellent foundation for radio tester. 
Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP '> 

NO. 219. Ring type loop excellent 
for use on boat or aircraft. Extreme - 
ly rugged construction. Low im- 

?. pedance manual type. 
Add postage for 8 lbs. 417.7 EACH 

LP 18C DIRECTION FINDER LOOP 
NO. 220. Motor driven streamline pod 
type loop used on automatic direction 

Has 
most military direction 

and 
motor, fits most military direction 
finders. Add postage 

$14 50 
KIT SPECIALS 

POTENTIOMETERS SOCKETS 
NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high 
cellent shaft type po- quality sockets several 
tentiometers different 
good variety. $1.95 types $1 .00 

for 20 lbs EACH 

NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 

tool -post ,grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 lb. $1.00 

TELEVISION CONDENSERS 
NO. 221. Tobe triple .2 NO. 222. G.E. Pyranol 
MFD 4000 V.D.G. Filter capacitor .25 MFD 6000 
used on Army radar. V.D.C. Porcelain insu- 
Ideal filter for H.V. fated, an outstanding 

set. Add buy for high voltage 
filters. Add post - 

$3.95 age for 3 lbs. $3.95 

$3.95 

postage 
for 3 lbs 

GIE 
OW TO ORDER a PART DESCRIPTION 0... W D WILOSSTHIPEC.O D 

i"tre HEATH COMP AMIN Y 
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ELECTRONIC BARGAI 
A L L Q U A N T I T I E S 

NS 0 EXPERIMENTERS aed HOBBYISTS 
LIMITED SUBJECT TO PRIOR SALES 

STANCOR FILAMENT TRANSFORMER 
NO. 242. Heavy duty Stancor No. 
ST355 supplies 51/ at 6 Amps, 5V at 
3 Amps and 5V at 3 Amps 
from 220V 60 Cy. primary 
or 1/2 above from 110V. 
Cased type. Ship. 
Wgt. 7 lbs. Each $1 .50 

G.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup- 
plies 2.5V at .100 KVA, has 3KV in- 
sulation 100V 60 cy. primary. Ship- 
ping Wgt. 13 lbs. 
Each $9.50 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No. CRV30531 AC 
current 750 MA DC current 2 Amperes. 
Rated 1.75 henries. Ship- 

': ping wgt. 4 lbs. Each . $ 1 .00 
12.6V POWER TRANSFORMER 

NO. 247. New cased 110 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 2A. and 12.6V at 
1 Amp. Excellent for military sets. 
Shipping Wght. 
6 lbs. Each. $1 .95 

RCA INPUT TRANSFORMER 
NO. 248. Heavy duty RCA No CRV- 

30529. Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 
2 lbs. Each $1 .00 lr 

REPLACEMENT POWER TRANSFORMER 
NO. 251. Excellent value transform- 
ers made by one of largest trans- 
former companies. 110V 60 cy. Pri- 
mary supplies 746 V Ct. at 150 MA. 
5V at 4A and 6.3V at 4.5 Amps. 
Shipping Wgt. 
7 lbs. Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V at 2.1 Amps. A 
beautiful transformer. Ship- 
ping Wgt. 4 lbs. Each _. $1.50 

$2.95 

HEAVY DUTY 6 -12 -24 VOLT VIBRATOR 
NO 253. A husky vibrator 
used on army transmitter. 
Rated 30 amperes at 6 Volts 
220 cycle with contacts for 
12 and 24 Volts, Synchronous 
type, has many industrial ap- 
plications. Ship. 
Wgt. 3 lbs. 

4 CHANNEL 
PUSH BUTTON TUNER 

NO. 254. Permeability tuner from 
BC 728 containing RF, first detector, 
and oscillator coils. Covers 2 to 5 MC. 
Complete circuit diagram furnished. 
Shipping Wgt. 
2 lbs. Each $2.50 

CONDENSER SPECIAL 
NO. 255. An ideal oil filled power 
supply filter used in army 16 tube 
unit, has 2.5, 2.5 and 5 MFD all at 
600V D.C. rating. Shipping $ 50 Wgt. 3 lbs. Each 

AEROVOX 
TELEVISION CONDENSER 

NO. 256. Aerovox Hyvol .05 MFD at 
7500V. rating. Excellent television coup- 
ling condenser with mounting bracket. 
Shipping Wgt. 
3 lbs. Each $3.50 

BC 746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from army Walkie 
Talkie. Contains antenna and 
tank coils, tuning. condenser, 
transmitting and receiving crys- 
tals. Ideal transmitter founda- 
tion. Shipping Wgt. 
1 lb. Each .. $1 .00 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band... $2.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru- --2 
ment or vibration pick -up. Ship- t`'.I) 
ping Wgt. 1 lb. $1.00 each 
Extension cord with switch for 
above $ .50 each 

f 

BRAND NEW 
ARMY AIR FORCE 

ASTROGRAPH 
NO. 259. The case of 
this unit makes the 
finest tool and service 
kit ever designed. Ply- 
wood construction, 14 x 
11 x 10" high, with 8 
covered compartments 
in the bottom for repair 
parts, leather handle, 
steel reinforced covers, 
hinged lid. Also excel- 
lent as case for radio 
phonograph, movie projector, camera, shell case, 
fishing kit, picnic kit, etc. The astrograph itself, 
(which cost the government $125.00) makes an 
excellent contact printer, and can be used for a 
foundation for enlarger, strip map holder, etc. 
The case alone worth twice the 
give -away price of $3.95 

AN27; ARNS ANTENNA 
NO. 260. Standard blind 
landing antenna system. 

$9.50Brand new in original 
crate. Ship. Wgt. 4 lb 

AS114 /APT ANTENNA SYSTEM 

NO. 261. New blade 
type antenna complete 
with case assembly, 
in original carton. Shipping Wgt. 9 lbs. 

AS115 /APT ANTENNA SYSTEM 

$7.50 

$7.50 Mil $7.50 
262. New blade type 

antenna complete with case 
assembly, in original carton. Ship. Wgt. 11 lbs. 

AT38A /APT RADAR ANTENNA 
ter. New radar dome type an- 
tenna with mounting base and con- 
nections, in original car- 
ton. $1 .50 Ship. Wgt. 11 lbs. 

AN104A BLADE ANTENNA 

$ 1 .50 NO. 264. Standard blade 
antenna used on many mili- 
tary fighting planes with 
coaxial connection at base. 
Shipping Wgt. 3 lbs 

BENDIX MT51C TRANSMITTER CONTROL BOX 
NO. 235. Contains channel switch, 
emission switch, send receive 
switch, power switch and indicators 
for Bendix aircraft 

Wgt. 
trans- 

mitters. Ship. 3 lbs. 
BC 670B REMOTE CONTROL BOX 

NO.. 265. Motor starting control 
box has starting and stopping 
switch, indicator, cable and plug. 
Wooden case. Ship. 
Wgt. 6 lbs. Each 

et. 

BK 22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contains 
stepping and control relays - junction box of aluminum. 
Brand new. Ship. 
Wgt. 7 lbs. Each $3.95 

HEINEMANN CIRCUIT BREAKER 
NO. 267. Heavy duty type 7 Amp. 
24 Volt D.C. Many uses around 
shop. Shipping 
Wgt. 2 lbs. Each $1.00 

CUTLER HAMMER 
MOTOR FIELD CONTROL 

NO. 285. Rated 10 ohms. 3.2 Amps. 
Maximum. 61.2" diameter with knob 
and mounting feet, can be used to 
regulate generator output voltage. 
Shipping. Wgt. 
5 lbs. Each $2.50 

PENN THERMO RELAY 
NO. 268. Thermo Relay with a 
ronge of 45" to 100- complete 
with 5 Ft. flexible cable to im- 
mersion bulb. Ship- 
ping Wgt. 6 lbs. 

& W 11 to 14 MC TANK COIL 
NO. 281. Plug in type used on 
BC 610 Transmitter. New, original 
cartons. Shipping $, .50 Wgt. 2 lbs. Each 

DM 64A 12 VOLT DYNAMOTOR 
NO. 269. Input 12V at 5 Amps. 
Output 275 Volt 150 MA. New. 
Shipping Wgt. 
7 lbs. Each. $5.50 

DM 32A COMMAND SET DYNAMOTOR 
NO. 270. Part of 274N Command Re- 
ceivers. Input 28 Volts, output 250V 
at 60 MA. Shipping 
Wgt. 4 lbs. Each $5.50 

DM 21 12 VOLT DYNAMOTOR :> 

qrNO. 271. Used in Army BC 312 's =: 

Communication Receiver. Input 12 
Volts at 3.3 Amps. Output 235 ': 
Volts at 90 MA. New,, original 
cartons. Shipping Wgt. $5.50 8 lbs. Each W 

PE94C SCR 522 POWER SUPPLY 
NO. 272. Complete dynamotor 
power supply for the SCR 522, oper- 
ates from 28 Volts. Complete with 
controls, filters, etc. Original car- 
ton. Shipping Wgt. 
34 lbs. Each _ $8.75 

PE101C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping $3,95 

!` Wgt. 13 lbs. Each 

DM 35 12 VOLT DYNAMOTOR 
NO. 274. New inpyt 12 Volt at 18.7 
Amperes. Supplies 675V at 275 MA 
or 1/2 above voltage from 6 volts. Ex- 
cellent for auto use. Ship- 
ping Wgt. 11 lbs. Each $7.50 

PE 86 DYNAMOTOR 
NO. 214. A popular 28 Volt re- 
ceiver dynamotor used on present 
military equipment. Supplies 250V 
at 60 MA. Shipping 
Wgt. 4lbs. Each $5.50 

GN 58 HAND GENERATOR 
NO. 275. Makes excellent home 
lighting plant, operated by wind 
propeller, waterfall, gas engine, or 
hand crank. Reduction gear allows 
full output at slow speed; supplies 
6 volts at 2.45 amp., 425 volts at 
.115 amp. New Add 
postage for 28 lbs. Each $7.95 
Handles for GN 58.. $ .50 each 
Connecting cord for GN 58 
with plugs CD1086 $1.50 each 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brand new controls used 
on the ART /13, 100 Watt, Trans- 
mitter. Types 7, 8, 10, and 11 avail- 
able. Get a spare while available 
as new cost is over 522.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when 
ordering). Each $4.50 

MC 432 VHF ANTENNA LOADING UNIT 
NO. 279. Contains 2 pole, 5 position 
rotary switch with silver ceramic 
variable condensers, and coils for 
matching VHF Transmitter to AN109 
antenna with 50 ohm line. Many 
useful parts. Shipping $1 50 Wgt. 2 lbs. Each 

148 OUTDOOR TELEGRAPH KEY 
NO. 280. Rugged enclosed type 
for outdoor use, built for army 
to withstand hard useage. Corn_ 
plete with cord and PL55 plug. 
Shipping Wgt. 
2 lbs. Each $2.00 

ONE KILOWATT ADJUSTABLE 
ANTENNA LOADING COIL 

NO. 282. Huge porcelain coil 4" 
diameter 81/4" long, has 5 
sliders for adjustments. Ship- 
ping Wgt. 5 lbs. $3.50 

300 MA SELENIUM RECTIFIERS 
NO. 209. Rated 300 MA at 36 
Volts, complete with mounting 
brackets. Shipping 
Wgt. 1 lb. 3 FOR $1.00 

DUAL 
SELENIUM RECTIFIER 

NO. 283. Two units mounted on 
single bracket, each section 
rated 15V. at 1/2 Amp. Shipping 
Wgt. 1 Ib. 2 FOR $1.00 

HOW TO ORDER 
G I V E P A R T N U M B E R A N D D E S C R I P T I O N . . . A D D P O S T A G E F O R 
WEIGHT SHOWN. NO ORDERS UNDER $2.00.. . W E WILL SHIP C.O.D. 

,1- 

February, 19-19 

r v I / tt tllr > 
. . BENTON.._HARBOR 1S,. MICHIGAN 
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CODE MACHINE 
Ultradyne Electronics of Oswego, 

Oregon has announced production of a 
new radio code machine, the Model 
RCM -1. 

Designed to provide efficient radio- 
telegraph code instruction, this model 
is a complete and self- contained unit 
for both sending and receiving prac- 

tice. The machine is designed for class 
room operator training as well as for 
individual use. 

The complete equipment consists of 
the radio code machine, code practice 
tapes, headphones, hand key, and a 
storage crate. The standard code prac- 
tice tapes include a complete selection 
ranging from beginners' tapes (start- 
ing with over -all speeds of 5 w.p.m.) to 
those designed for advanced operator 
practice (up to speeds of 60 w.p.m. or 
more). Special tapes are also avail- 
able to meet particular training needs. 

The governor controlled tape -puller 
motor is continuously variable in speed 
over its entire range and maintains 
uniform speed at any setting of the 
speed control irrespective of normal 
power line fluctuations. 

For literature describing the Model 
RCM -1 radio code machine in full 
write to Ultradyne Electronics, Radio 
Code Machine Division, Oswego, Ore- 
gon. 

LEAD -IN SUPPORTS 

Porcelain Products, Inc. of Findlay, 
Ohio has introduced a series of lead -in 
supports for FM and TV. 

Available for all popular types of 
lead -in cables, these units provide a 
rigid support for the lead -in wire, pre- 
venting it from twisting in the wind 
or going slack. The supports also 
eliminate annoying short circuits by 
giving quick moisture drainage at the 
support, yet holding the wire firmly 
without injury to the insulation. 

Fabricated of porcelain, they are re- 
sistant to weather extremes, will not 
expand or contract allowing conductor 
to slip or crack the insulation. No 
taping or tying the conductor to in- 
sulator is necessary since they are con- 
structed with a positive "Alligator" 
pressure grip which holds the lead -in 
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wire taut without cutting or chafing. 
For full details on this new line of 

porcelain lead -ins write direct to Por- 
celain Products, Inc., Findlay, Ohio. 

CALL -LETTER CARDS 
A novelty for radio amateurs has 

been introduced recently by Robinson - 
Sherman of New York. 

The company is now offering per- 
sonalized playing cards engraved with 
the amateur's call -letters. These nov- 
elty cards can also be supplied with a 
ham shack shot or family photo in 
place of ham calls, if desired. 

Interested hams should write to 
Robinson- Sherman, P.O. Box 169, 
Grand Central Station, New York 17, 
New York for full details and prices. 

CONVERSION KIT 
Of particular interest to music lov- 

ers, the David Bogen Co., Inc. of New 
York has introduced its new PK High 
Fidelity System. 

This new kit is for use both in the 
construction of custom -built consoles 
and for the conversion of old cabinets 
into modern high fidelity systems. The 
kit includes the company's PH10 am- 
plifier; a dual hi -fi speaker consisting 
of a 12 inch Alnico V woofer and a Uni- 
versity tweeter mounted with cross- 
over network and wired on a flat baffle, 
and the new Webster Model 148 auto- 
matic record changer. The changer is 
equipped with an Astatic 1J crystal 
cartridge, and wired so as to provide 
automatic disconnection of the pickup 
during the changing cycle. 

The Bogen PH10 amplifier, which 
delivers ten watts at 5% distortion, has 
a peak power of 14 watts. A unique 

feature of this amplifier is the mul- 
ti -range tone control which provides 
four discrete response curves designed 
to meet the requirements of both AM 
and FM listeners, and provide excel- 
lent reproduction of both old and new 
records. 

Complete instructions for assembling 
and mounting the system are included. 
For full information and prices write 
direct to David Bogen Co., Inc., 663 
Broadway, New York, New York. 

CARRYING CASE 

A new portable carrying case, de- 
signed to hold any of the matched units 
of RCA test and measuring equipment 

has been announced by the Tube De- 
partment of Radio Corporation of 
America. 

The latest aid to AM, FM, and tele- 
vision servicing, the new carrying case 
resembles a piece of luggage and is es- 
pecially designed for transporting RCA 
test and measuring equipment to the 
job. The case is light in weight and 
ruggedly built to protect equipment 
and resist wear. It holds the equip- 
ment snugly and has an extra storage 
compartment for servicing accessories 
such as test leads, adaptors, and 
probes. 

Styled in deep blue leatherette to 
harmonize with the blue -grey finish of 

RCA test and measuring equipment, 
.the case measures approximately 16 
inches by 11 inches by 9 inches. It has 
a sturdy plywood frame, with a water - 
repellent covering, and features two 
luggage -type latches with locks and a 
key and a solid leather handle. 

The new unit is available from RCA 
test and measuring equipment dealers 
or further information may be ob- 
tained by writing Radio Corporation of 
America, RCA Victor Division, Cam- 
den, New Jersey. 

MICROWAVE CALORIMETER 
The measurement of absolute r.f. 

power in a series of frequency bands 
between 2600 and 26,500 mc. is now 
possible with a new "Calorimeter" de- 
veloped by De Mornay Budd, Inc. of 
New York. 

The new unit is a primary measur- 
ing device to give an accuracy of ap- 
proximately 2 watts at average power 
readings of 100 to 500 watts. Although 
capable of measuring from about 5 
watts upward, the percentage of ac- 
curacy increases rather than decreases 
with increase of power measured. 

The heart of the apparatus is a com- 
partmented glass water load internally 
connected inside a waveguide section 
that absorbs the entire energy. The 
limit of power measurement is that 
amount which causes circulating water 
in the wafer load to release dissolved 
gases at about 60 degrees centigrade. 

By increasing the rate of water flow 
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d MONEY IB A C K GUARANTEE - We believe units offered for sale by mail order should be sold 
only on a "Money- Back -If- Not -Satisfied" basis. We carefully check on the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 

THE NEW MODEL 670 

SUPER METER 
A Combination VOLT -OHM -MILLIAMMETER plus CAPACITY RE- 

' ACTANCE, INDUCTANCE and DEC- 

IBEL MEASUREMENTS 

7 

THE MODEL S -35 -A POWERFUL 

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: 0 to 15/30/150/300/1500 /3000. 
D.C. CURRENT: 0 to 1.5/15 /150 Mo.; 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 
electrolytic.). 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 
complete with test leads and 
operating instructions. Size 
51/2" x 71/2' x 3'. 

2S40 
net 

REFLEX PROJECTOR 
COMPLETE WITH BUILT -IN DRIVER UNIT CONSERVATIVELY RATED 

AT 35 WATTS -HANDLES UP TO 55 WATTS WITHOUT BLASTING. 
DRIVER UNIT MFG. BY WESTERN ELECTRIC 
Heavy gauge aluminum in the main trumpet section completely eliminates blasting and 
blaring. New plastic diaphragm overcomes the resonant peaks of the old type; also it is 
absolutely impervious to atmospheric changes whereas the old type was subject to 

atmospheric corrosion. Complete unit uncon- 
ditionally guaranteed for one year. 

SPECIFICATIONS: 
POWER (CONSERVATIVE) -35 WATTS; 
AIR COLUMN -3 %z FT.; DISPERSION - 
80'; POWER (PEAK) -55 WATTS; BELL 
DIAMETER -15 "; IMPEDANCE -8 ohms; 
FREQUENCY RANGE -130 to 5000 C.P.S. 
PROJECTION -%z mile; FINISH- Attrac- 
tive two tone crystalline. 

The Model S -35 Comes 
Complete with Built -in Driver 
Unit, ONLY 

50 
net 

THE NEW MODEL 770 -AN ACCURATE POCKET -SIZE 

VOLT OHM MILLIAMMETER 
(Sensitivity: 1000 ohms per volt) 

FEATURES: 
Compact- measures 3 /s' x 5 /s' x 2 í/i'. Uses 
latest design 2% accurate 1 Mil. D'Arsonval 
type meter. Same zero adjustment holds for 
both resistance ranges. It is not necessary to 
readjust when switching from one resistance 
range to another. This is an important time- saving 
feature never before included in a V.O.M. in 
this price rarge. Housed in round -cornered, molded 
case. Beautiful black etched panel. Depressed 
letters filled with permanent white, insures long - 
life even with constant use. Specifications: 6 A.C. 
VOLTAGE RANGES: 0- 15/30/150/300/1500 / 
3000 volts. 
6 D.C. VOLTAGE RANGES: 0- 71/2/15/75 /150/ 
750/1500 volts. 
4 D.C. CURRENT RANGES: 0 -1 1/2/15 /150 Ma., 
0 -1 %z Amps. - 

2 RESISTANCE RANGES: 0 -500 ohms. 0 -1 Meg - 
ohm. 

The Model 770 comes complete 90 with self contained batteries, test v 
leads and all operating instructions net 

THE MODEL 88 -A COMBINATION 

SIGNAL GENERATOR and. SIGNAL TRACER 

THE NEW MODEL 247 

SIGNAL GENERATOR 
SPECIFICATIONS: 

Frequency Range: 150 Kilocycles to 
50 Megacycles. The R.F. Signal Fre- 
quency is kept completely constant at 
all out -put levels. Modulation is ac- 
complished by Grid -blocking action 
which is equally effective for alignment 
of amplitude and frequency modula- 
tion as well as for television receivers. 

R.F. obtainable separately or modu- 
lated by Audio Frequency. 

SIGNAL TRACER 
SPECIFICATIONS: 

Uses the new Sylvania 1N34 Ger- 
manium crystal Diode which combined 
with a resistance -capacity network pro- 
vides a frequency range of 
300 cycles to 50 Mega- 
cycles. The Model 88 

5 comes complete with oil 8 O 
test leads and operating net instructions. ONLY 

TUBE TESTER 

ONLY 

Model 247 comes complete with new speed - 
read chart. Comes Loused in handsome, 
hand- rubbed oak cabinet sloped for bench 
use. A slip -on portable hinged cover is 
indicated for outside use. Size: 10 'A 'x8 'A' 
x5 Ye. ONLY 

90 
NET 

Check octals, ooctals, bantam jr. peanuts, television 
miniatures, magic eye, hearing aids, thyratrons, the 
new type H. F. miniatures, etc. 

Features: 

* A newly designed element selector switch reduces the possibility of obsolescence !o 
an absolute minimum. 

* When checking Diode, Triode and Pentode sections of multi -purpose tubes, sections 
can be tested individually. A special isolating circuit allows each section to be tested 
as if it were in a separate envelope. 

* The Model 247 provides a super sensitive method of checking for shorts and leakages 
up to 5 Megohms between any and all of the terminals. 

* One of the most important improvements, we believe, is the fact that the 4- position 
fast -action snap switches are all numbered in exact accordance with the standard 
R.M.A. numbering system. Thus, if the element terminating in pin No. 7 of a tube is 
under test, button No. 7 is used for that test. 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RN -2, 98 PARK PLACE 

NEW YORK 7, N. Y. 
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LIFE -SIZE 

TELEVISION 
IS HERE! 

It's new! It's amazing! It's taking 
the country by storm ! Every in- 

stallation creates more comment 
-more demand for Cortley's 
LIFE -SIZE, LIFE -LIKE Televi- 
sion. 

48 SQUARE FEET 

OF SHARP, BRILLIANT PICTURE 
Yes, the Cortley Projection Television Set astonishes everyone- throwing a 

picture varying in size from several inches up to 6 x 8 feet onto a screen -just 
like a home movie projector! 

UNLIMITED SALES OPPORTUNITIES 
Bars, Restaurants, Halls, Homes. Clubs, Churches -these are but a few pros- 
pects. They have been clamoring for LIFE -SIZE Television and now you can 
supply them. 

WRITE - WIRE - PHONE 
CORTLEY TELEVISION CORP. TODAY 

for additional Information and price! 
Get in on this new easy -to -sell market Dept. A, 15 WEST 27TH STREET 
now. 
A limited number of Cortley Distributor- 
ships are now available. Write for par- NEW YORK 1, N. Y. Tel. AL 5 -3680 
ticulars today! 

AMPERITE 
Studio Microphones 

at P.A. Prices 

Ideal for BROADCASTING 
RECORDING 
PUBLIC ADDRESS 

"The ultimate in microphone quality," says Evan 

Rushing, sound engineer of the Hotel New Yorker. 

Shout right into the new Amperite 
Microphone -or stand 2 feet away - 
reproduction is always perfect. 

The only type microphone that is not 
affected by any climatic conditions. 

Guaranteed to withstand more "knock- 
ing around" than any other type mike. 9 Y YP 

Special Write for Special Introductory Offer, ç.;: 

and 4-page illustrated folder. Offer: 

AMPERITE Cômpany Inc. 
561 BROADWAY NEW YORK 12, N. Y. 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 
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and recalibrating, it is possible to in- 
crease the amount of absolute r.f. 
power measurement. The equipment 
is conservatively rated at 500 watts 
average power without regard to the 

magnitude of peak pulsed power, with 
the present r.f. head. A higher power 
r.f. head is being designed and will be 
available at a later date. 

Complete technical details covering 
the "Calorimeter" are available on re- 
quest from De Mornay Budd, Inc., 475 
Grand Concourse, New York 51, New 
York. 

ALL -WAVE TV -FM ANTENNA 
Tricraft Products Company of Chi- 

cago has introduced a new all -wave TV 
and FM antenna, the Model 500. 

Designed for use in locations where 
roof installations are not permitted, 
the Model 500 features a full -sized an- 
tenna so designed that it may be used 
out of the window or porch; provides 
full coverage of both TV and FM 
bands; matches all sets with 300 ohm 
input; has a low standing wave ratio; 
weighs only 21/2 pounds; and comes 

complete with all mounting hardware, 
35 foot 300 -ohm line, and full instruc- 
tions. 

For further details on the Model 500 
write direct to Tricraft Products Com- 
pany, 1535 N. Ashland Avenue, Chi- 
cago, Illinois. 

COMPACT PREAMPLIFIER 

In response to the demand for a 
flexible, compact preamplifier, Broci- 
ner Electronics Laboratory of New 
York has announced the availability 
of the Model A65 amplifier and a com- 
panion Model P6 -300 d.c. power supply. 

Permitting exact compensation for 
the widely varying recording char- 
acteristics in use in the past as well as 
today, the Model A65 amplifier pro- 
vides 18 combinations of bass and 
treble curves. Turnover frequencies 

(Continued on page 126) 
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CORONET 5 Tube 
Superheterodyne 

Receiver Kit 

This kit combines an excellent educational 
program with many hours of building and 

listening pleasure; particular stress being 
placed upon ease of construction. Easy 

step by step instructions are furnished, 
along with pictorial diagrams and volt- 
age and resistance charts for efficient 
maintenance and further experimenta- 
tion. Many circuit features employed by 
big name manufacturers are employed 
to make this set, when completed, com- 

parable to any 5 Tube AC -DC Radio 

now on the market. 

Complete 
with plastic 
cabinet and 

carrying 
handle. 

117V, AC -DC operated. Power 
supply rated at 30W. 
Tube Lineup- 125A7, 12SK7, 
12507, 35Z5, 50L6. 
Tuning range -540 -1700 KC. 
Designed for fullest selectivity 
along entire band. 
Built -in loop antenna. 
All parts engineered to flt; no 
additional cutting or drilling 
to do. 
Nothing else to buy except 
solder. Kit packed complete 
including tubes. 

LIST 1195 
PRICE 

Dealers, educational institutions, 
write for quantity discounts. 

BY -PASS CONDENSERS 
Why pay up to four times as much? These are brand new 
guaranteed condensers that usually sell for much more. Try a 
batch- return for full refund if not satisfied. 

CAP WVDC PER 10 PER 100 

.001 600 54e $4.86 

.005 600 54c 4.86 
.01 600 54e 4.86 
.02 600 63e 5.67 
.05 600 72e 6.48 
.1 600 90c 8.10 

Per M 
012 Stranded $9.00 

14 Stranded 8.50 
16 Stranded 7.30 
18 Choice Sol or Str 6.30 
20 Choke Sol or Str 5.50 
22 Choice Sol or Str 3.75 
24 Choice Sol or Str 3.50 

SOLDERING IRON 
115V -100 W ea. $1.50 10 for $13.50 

RADIO CABINETS BELOW MANUFACTURERS COST 

No. 286. Leatherette covered. 
9 1/2x12 t/2x5 ". Leather handle. 
Ivory -Brown trim. Cutout as 
shown 

No. 285. Same as above. Brown 

$I and Tan 

No. 261. Leatherette covered. 
12x11 1/2x7 1/2". Cutout as shown. 
Plastic handle. With grill and dial 

$1 glass 

WAFER SWITCH 
4 Gang. 1 Pole each gang, 12 position. Wafers easily 
removed for many additional switching requirements. 
Measures 31/4' overall length x 17/11" overall diam- 
eter. 1/4' Dia. Shaft /i'. 
75c each 10 for $5.80 

PAPER COND. ASSORTMENT 

100 assorted paper tubular and molded paper by- 
pass condensers. Wide assortment of standard 
capacities at 150V, 200V, 400V and 600 V. Every 
condenser guaranteed. Kit of 100 $3.85 

DYNAMOTOR 
Model ML- 3420 -194. 27.5V, 4 amp. input. 325V. 
200 MA output. New $2.95 

F.M. CONVERTER CHASSIS 
Completely wired except for adapter. Converts 
from 42 -50 MC F.M. band to 88 -108 F.M. Band. 
Brand new but needs aligning. 7147, schematic and 
aligning instructions furnished. 
$1.90 each 10 for $17.50 

SPEAKERS 
P. M. SPEAKERS 

Alnico V Magnet. All fully guaranteed. 
3'....$0.98 With 50L6 Transformer $1.19 
4'.... 1.19 With 50L6 Transformer 1.39 
5'.... 1.29 With 50L6 Transformer 1.49 

EXCEPTIONAL BUY!!! 
5' P.M. Speaker. Alnico V Magnet. Minimum Quan- 
tity 10 for $7.30 
With 5016 transformer 10 for 9.50 

IRVING JOSEPH 215 S. Halsted St., 

February, 1949 

TUBES 
Each tube packed in individual, originally 

sealed carton. Every item covered by our 
usual 100% money back guarantee. Dont 
wait till there are no more to order! Supplies 
limited. 

Deduct 10% from tube orders of $20.00 or 
over. 

WL1B32/532A $3.95 
1823 34.50 
2X2 1.00 
3BP1 3.95 
3GP1 2.95 
5BP1 2.95 
5BP4 4.95 
5CP1 3.95 
304TL 1,49 
371B 2.95 
WL-531 17.95 
705A 1.95 
860 3.00 
832A 2.95 
872A 2.25 
955 .50 
CK1090 3.95 
1619 .40 
1625 .40 
1626 .40 
1629 .40 
7193 .40 
8020 3.95 
9003 .50 

TERMS: All items subject to 
prior sale. Prices sub- 

ject to change without notice. A 
25 % deposit requ'red on all 

: -:: C.O.D. orders. All shipments made 
F.O.B. Chicago, Illinois. 
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I'LL HELP YOU LEARN TO 
EQUIPMENT EVER MADE 

ALFRED A. GHIRARDI 
the man who makes 
Radio -Electronics 
easy to learn 

A. A. Ghirardi's 
RADIO PHYSICS COURSE 

972 pages; 508 clear illustrations; 856 self -test review 
questions that make study doubly easy! 

A few THIS nights of 
Can pave the way to a 
prosperous future of THIS 

EASY -TO -LEARN BASIC RADIO -ELECTRONICS 

TRAINING FOR BEGINNERS 

36 Big Courses in One ... only $5 complete 
No matter what part of ELECTRONIC -RA- 

DIO- TELEVISION work you plan to enter, a 
knowledge of basic fundamentals is absolutely 
essential. Ghirardi's world -famous 972 -page 
RADIO PHYSICS COURSE -gives exactly the 
training you need -at a price you can afford to 
pay! If broken into "course" form and sent as 
monthly lessons, you'd regard it as a bargain at 
$50 or more! Instead, you buy it for only $s- 
and you progress as fast as spare reading time 
permits. Many have completed it in only a few 
weeks! Actually, this big 4 -lb. book has given 
more beginners their start in Radio Electronics 
than any other book or course ! RADIO PHYSICS 
COURSE is more widely used for home study 
and, during World War II, was more widely 
used for Signal Corps and Navy training than 
any other book of its kind. 

Here are a few of 
Sound, Speech, Music 
Electron Theory 
Electric Current 
Electric Circuits 
Resistance 
Batteries 
Electromagnetism 

LEARN FAST! 
the things about 
Electromagnetic-Induction 
Condensers, Coils 
Alternating Currents 
Transformers 
Filters 
Measuring Instruments 
Radio Waves 

Here's how to train at home to be a 

PROFESSIONAL SERVICE EXPERT 
Don't be a mere "screw driver mechanic!" Learn scientific service 

methods -at home -for only $5! 
There's a real future for you in servicing -and A. A. Ghirardi's MODERN 

RADIO SERVICING is just the book to start you on it without delay. And 
remember: Radio itself only represents the beginning of this big book's useful- 
ness to you. What it teaches you about Radio Servicing, Test Instruments and 
Modern Scientific Technical Procedure is exactly the training you need to fit 

you to "grow up" with the fast -expanding Electronics profession in all of its 
servicing phases. Actually, it gives a' COMPLETE MODERN EDUCATION 
in truly professional service work of the kind that will be your "Open Sesame!" 
to the real opportunities in RADIO -ELECTRONIC servicing springing up on 

every side. 

JJ 

A. A. Ghirardi's 
MODERN RADIO SERVICING 

1300 pages; 706 helpful illustrations; 720 self -test 
review questions. 

ALL ABOUT INSTRUMENTS - 
TROUBLESHOOTING -REPAIR 
Read from the beginning, MODERN RADIO SERV- 

ICING is a complete servicing course from A to Z. Used 
for reference, it is an invaluable refresher course on any 
type of work that puzzles you. Explains test instruments 
used in Radio-Electronic service work -also how, when, 
why and where to use each one; how to make preliminary 
trouble checks and perform circuit analyses; how to 
repair or replace parts or make substitutions -and 
literally hundreds of additional subjects, including How 
to Start and Operate a Successful Service Business of 
Your Own. Only $5! 10 days free examination. Use 
coupon. See MONEY- SAVING OFFER! 

Ask the Men Who Know! 

Ghirardi's RADIO PHYSICS COURSE starts 
your training at the very beginning -with Basic 
Electricity. Then it takes you step by step through 
the entire field of RADIO- ELECTRONICS. 
Nothing is omitted or condensed. Everything is 
explained as simply as A -B-C. You can under- 
stand every word of it without previous radio 
training of any kind. Ask any Radio-Electronics 
man. He'll know the book- because he probably 
trained from it himself ! Get started now in Radio! 
Get started right! Our 10-days FREE EXAMI- 
NATION offer is your absolute protection. If 
you don't like RADIO PHYSICS COURSE you 
don't need to keep it. You cannot lose! 

- LEARN RIGHT! 
which RADIO PHYSICS COURSE teaches you: 

Vacuum Tubes Auto & Aircraft Radio 
Detector & Amplifier Tube Action Aviation Radio 
Radio -Frequency Amplifiers Public Address Systems 
Superheterodynes Phototubes, Cathode Ray Tubes 
Audio Amplifiers Sound Pictures, 
Power Supplies ... and dozens of 
Loudspeakers related subjects. 

Repair Home 
and Auto 
Radios Faster 
with 
GHIRARDI 
GADGETS 

Ghirardi Gadgets troubleshoot radio sets with 
lightning speed. Just flip a card, and there be- 
fore you are the "tests" and "remedies" for 
almost any trouble. 

HOME RADIO GADGET -Spots 400 dif- 
ferent troubles in Power Unit, Receiver Cir- 
cuits Proper, Tubes, Loudspeaker, Antenna, 
Ground, Batteries, etc. Covers such symptoms 
as "Hum," "Weak," "Noisy," "Inoperative," 
"Intermittent Reception," "Fading," and many 
more. Tells what tests to make. Suggests the 
remedy for each trouble. Only 50c! 

AUTO -RADIO GADGET -Spots 444 spe- 
cial auto -radio troubles in all possible trouble - 
sources for 11 common symptoms including 
"Hum," "Weak," "Noisy," with and without 
car and engine at rest, "Noisy" when car is 

coasting with ignition off, "No Reception," 
"Intermittent," "Fading," "Distortion," and 
"Oscillation." Only 50c. 

GHIRARDI TRAINING SAVES YOU TIME AND MONEY 
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REPAIR ANY RADIO -ELECTRONIC 
... and, to PROVE IT, I'll send any of these 
great books for 10 days' examination! 

THIS 414 Ib. HANDBOOK SHOWS EXACTLY HOW 
TO REPAIR OVER 4,800 RECEIVER MODELS 

Cuts Service and Test Time in Half on Literally Thousands of Jobs -Only $5! 
Whether you repair radios for a living or work with 

them only occasionally, Ghirardi's RADIO TROUBLE- 
SHOOTER'S HANDBOOK will help you do literally 
thousands of jobs better and TWICE AS FAST. 
Eliminates useless testing! Saves time -helps you 
make more money! 

TELLS YOU WHAT TO DO ... 
EXACTLY HOW TO DO IT! 

Actually, this giant, 744 -page, manual -size Hand- 
book is a definite, dependable guide for diagnosing, 
locating and repairing the common troubles in over 
4,800 receiver and record- player models of 202 leading 
manufacturers. When a receiver comes in for repair, 
simply turn to the 404 -page Case History section. 
Look up the notes on that make and model. Chances 
are, you'll find EXACTLY the information you require. 
The Handbook tells what the trouble is -how to 
remedy it. Ideal for training and speeding up the work 

of new service helpers -handling tough jobs in half the 
usual time -repairing cheap sets rapidly. 

Not a "Study" Book 
The tabulations on hundreds of additional pages give you invaluable data on Color Codes, Tubes, I -F alignment and transformer troubles, tube substitutions, etc., and the literally dozens of charts. graphs. diagrams, data and helpful hints will save you money every day you use them! 

"Thanks to Ghirardi's Handbook. I repaired my radio in one hour after It had been returned as 'unrepairable' from a local shop," writes J. L. Fizzell, Kansas City, Mo. 
"Worth 10 Times the Price!" 

"I would not take ten times the price my Handbook cost me," says C. E. Daniels of Florida. 
"Started to work for me the first day I bought it. The Case Histories take you right to the trouble and save head- aches and hours of testing," says Julius Siske, Jr., Curtis Bay, Maryland. 
Try It for 10 days on our examination offer. See Money - Saving offer in coupon. 

Complete, practical data on the theory, 
types and makes of recorders, their ap- 

plications and performance 
measurements 

MAGNETIC 
RECORDING 

by S. J. Begun 
Vice -president and chief engineer, 
The Brush Development Company 

300 pages, 6x9, 130 illustrations. Price $5! 
Here, in an authentic, easily understood book, 

Is the "low down" on one of the fastest growing 
electronic developments in all of Its design, 
engineering, service and experimental phases. From the history and theory of the art, MAG- NETIC RECORDING brings you accurate data on every detail of modem equipment, as well as Its present and potential possibilities in a wide range of applications from home entertain- ment to motion pictures, broadcasting, profes- 
sional and amateur radio, and special applica- 
tions such as secret communications (speech 
scrambling). 

FUNDAMENTALS- COMPONENTS- 
EQUIPMENT 

Acoustic and magnetic factors, including the complexities of ferromagnetic materials are care- fully explained. A -C and D -C biasing methods, distortion factors, reproducing heads, drive mechanisms, and the various recording media as 
well as methods of recording, reproduction and erasing are discussed in detail. Of particular value is the book's complete outline of standard and special magnetic recording devices, their features and applications; a helpful study of Instruments required to evaluate magnetic re- cording system performance, and a discussion of important research problems facing this new industry. 
Magnetic Versus Other Recording Methods 

Even the much debated subject of the mag- netic versus other recording methods receives 
careful consideration. Throughout, the book con- tains a wealth of material not readily available from any other source. More than 130 diagrams and illustrations aid materially in a clear under- standing of the various subjects. Read it for 10 days AT OUR RISK. Use coupon. 

The first book of 
its kind about this 
fast -growing elec- 
tronic development 

1 -A Short History of 
Magnetic Record- 
ing 

2- Acoustic Factors in 
Magnetic Record- 
ing 

3- Magnetism 
4- Theory of Mag- 

netic Recording 
5- Components of a 

Magnetic Record- 
ing System 

6- Magnetic Record- 
ing Equipment 

7- Applications of 
Magnetic Record- 
ing 

8 -1 nstrumentation 
and Magnetic Re- 
cording Measure- 
ments 

9-The Magnetic 
Phonograph 

10- General Glossary 

Order your copy 
today! 

...Helps you learn at home 
EASIER, BETTER, FASTER! 

February, 1949 

it 
A. A. Ghirardi's 

RADIO TROUBLESHOOTER'S 
HANDBOOK 

744 big, manual size pages 

LEARN ELECTRIC 
MOTOR REPAIR! 

Train at home for good pay in an 
uncrowded field 

There's big money in motor repair work! Prices are 
good. The field is not crowded. The home appliance repair business is a vast one and motor service is a highly im- portant part of it. ELECTRIC MOTOR REPAIR by Robert Rosenberg is the book that will train you easily and quickly -for only $5 complete! 

No Other Home Training Book Like It! 
ELECTRIC MOTOR REPAIR explains every detail of motor trouble diagnosing. repair and rewinding. Covers A -C and D -C motors, synchronous motors and generators and BOTH mechanical and electrical control systems. Quick reference guides show exactly how to handle specific jobs. 

No Previous Training Needed 
Based on what can be learned from this big book alone, you can train quickly for PROFITABLE motor repair service. Ideal for beginners. Unexcelled for actual bench use in busy shops. Every type of work is demonstrated VISUALLY by more than 900 easily- understood diagrams. Unique Duo -Spiral Binding arrangement divides book into two sections. BOTH text and related pictures can be seen AT THE SAME TIME. Lies open flat on the bench while you work. Only 55 complete! 

Robert Rosenberg's 

ELECTRIC MOTOR 
REPAIRS 

560 pages; over 900 di- 
agrams and pictures. $5! 

USE COUPON! Practice 
from it lU days at our risk! 

Dept. RN -29, Murray Hill Books, Inc. 
[or 10 

de,yor 
232 Madison Ave., New York 16, N. V 

for books plus 
checked 

few ow t r 10ag 

Okay-let 
examination 

happy val Ìní10 days Iewill pay 
ho boo s us a few e liepo. a e, or 

o ostpaid Postage paid on cash orders; 
return the 

approval in U.S.A. only Outside U.S.A. please 
send 

cash or 

sent on 
g$510 PHYSICS COURSE $5 (55.50 outside U.S.A. 

$5 ($5.50 outside U.S.A.) MAGNETIC RECORDING 

MODERN RADIO SERVICING $5 ($5.50 outside U.S.A.) 

$5 ($5.50 outside U.S.A.) 
Ghirardi AUTO RADIO GADGET 50c 

Ghirardi HOME RADIO GADGET 50c 

RADIO TROUBLESHOOTER'S 
HANDBOOK 

$5 ($5.50 outside U.S.A.) 

MONEY-SAVING OFFER: 
Slake 

Our a 
evce 

al 

te ! ó e 

and RADIO TROUBLESHOOTER'S 
HANDBOOK special pD lds, 50 tor 

the two ($10.50 outside U.S.A.). 

Name.... ............................... 
........ 

V 

ow one 
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1II ..............Mate........... 
City 
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-- 
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I ! 

87 

www.americanradiohistory.com

www.americanradiohistory.com


FM TRANSLATOR 
General Electric Model XFM.1 

Post -war version 
of the old G.E. J.F.M -90 Translator 
which was used and enjoyed by tens of 
thousands of discriminating radio listeners. 
Covers 88 -108 me range, dial 12 inches 
long, uses guillotine tuning for highest 
efficiency, high stability. Designed for ex- 
port, has power inputs for 110 to 250 
volts, 50/60 cy. In attractive natural walnut 
cabinet -103/4" high x 153 /4" wide x 113/4" 

deep, complete with 8 tubes. Tropic -proof 
construction. Quantity limited 

Special Price $49.50 
TECHMASTER TV KIT 

Exactly The Same as the 
RCA 63075 TV Chassis 
Complete kit of ports, including pre -wired 
and aligned RCA front end, condensers, 
resistors, punched chassis, all tubes in- 
cluding kine, complete manual with service 
notes, all RCA 8198.50 

GENERAL ELECTRIC 

1 MFD CONDENSER 

15,000 Volts D. C. working, Pyranol filled. 

Brand New, Shipping Weight 35 lbs. 

$14.95 
NOTE: All prices are Net, F.O.B. N.Y.C. 
and are subject to change without notice. 

Telephone: LUxemburg 2 -1500 

103 West 43rd St., New York 18, N. Y. 
//..of6i3,Wri.;. /rnrrLn. 
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Triode Amplifier 
(Continued from page 44) 

loudspeaker connecting cord in a tube 
socket. This principle of "no two 
identical plugs" has been carried 
throughout the unit in order to avoid 
any possibility of making incorrect 
connections. 

The relative placement of the vari- 
ous component parts may be seen from 
an examination of the photograph of 
Fig. 1, while the internal view is shown 
in Fig. 5. Notice that adequate space 
is available, even on these small 
chassis, for all parts and for the easy 
wiring and servicing of the units. The 
filament transformer, mounted inside 
the power supply, is for the tuner. 
This was done for two reasons, i.e., the 
winding on the 515 -J power trans- 
former was not adequate to take care 
of the added drain, and as most tuners 
are wired with one connection of all 
heaters grounded a separate trans- 
former was deemed necessary to sup- 
ply this voltage. This allows for 
grounding the center tap of the 6AS7G 
heater winding which permits a still 
further reduction of hum. 

Construction of the amplifier is not 
difficult but a few hints may make the 
job even easier. Mount the amplifier 
transformers first and complete the 
wiring of the output plug. Then mount 
the three sockets and proceed with the 
remainder of the wiring. It will be 
necessary to mount the volume control 
last after the wiring of the input con- 
nector is completed. It is not neces- 
sary to use shielded wire for the input 
grid circuit, an advantage in prevent- 
ing attenuation of the high frequency 
response. All ground connections are 
made to a bus which is terminated at 
the chassis at the input tube mounting. 
The internal shields of all ADC trans- 
formers, being isolated from the cases, 
can be connected with the ground bus 
thus allowing electrostatic shielding 
without causing a grounding loop. 

The power supply is wired with a 
cabled harness made after the wire is 
all installed. A ground bus is used 
here and it terminates at the chassis 
at the power transformer. This means 
that the 4 pfd. oil -filled input con- 
denser must be mounted on its insulat- 
ing washers in order to prevent a 
ground loop but as the case is at 

ground potential there is no danger of 
shock. Each of the two power resistors 
requires two slides, the reason for 
which will become apparent shortly. 
When all the wiring is completed and 
checked against the schematic of Fig. 
3; the preliminary adjustments can 
be made. An ohmmeter will be re- 
quired for this operation. 

As the entire plate current drain 
amounts to some 210 milliamperes, in- 
cluding that of the tuner which re- 
quires about 60 milliamperes, the full 
amount cannot be passed through the 
series -connected heaters of the two 
12AU7 tubes. They are shunted with 
approximately 360 ohms resistance on 
R,. It is well, however, to set the first 
slider at about 275 ohms as a starting 
point from which the final adjustment 
is made. The second slider can be set 
about 1/2 inch farther along the re- 
sistor. This is set, ultimately, to give 
just 200 volts on the plates of the out- 
put stage. 

If no tuner is to be used with this 
amplifier it will be necessary to bleed 
off the equivalent plate load through 
R.. Make up a five -prong plug, with 
pins 3 and 4 strapped together. Insert 
this plug in the proper socket on the 
power supply. Next insert the tubes 
and connect the amplifier power sup- 
ply cord to the line. 

It will now be necessary to make 
several adjustments but these need not 
be either difficult or time -consuming. 
Measure the voltage between the plate 
and cathode of the 6AS7G. The read- 
ing should be 200 volts. This value can 
be obtained by adjusting the second 
slider on R,. Measure the voltage 
from ground to the filament heating 
connection on RI. This should be about 
25 volts after adjustments have been 
made. If, however, the slide was set 
with but 275 ohms in the circuit this 
value will be something below this 
figure. The second slide on R con- 
nected to pin 3 of the five -prong sock- 
et, must pass about 60 milliamperes. 
Adjust for this value. The slide on 
R, will have to be set to give about 
225 -250 volts to the input tubes and 
also to the plate supply for the tuner 
(pin 2 of the five -prong socket). Re- 
check the plate voltage of the 6AS7G 
and the filament string, making such 
minor changes as are necessary. 

Now turn your attention to the 
amplifier chassis and make the one 
adjustment necessary. Most output 

Table 1. Comparison of tube characteristics of the 6AS7G, two 2A3's, and the 300 -A. 

6ASTG 2 -2A3's 300 -A 

Plate voltage 200 v. 250 v. 250 v. 

Grid voltage -95 v. -45 v. -52 v. 

Peak a.f. voltage 
(grid -to -grid, full output) 190 v. 90 v. 50 v. 

Zero signal plate current (total) 125 ma. 120 ma. 40 ma. 

Plate load resistance 4000 ohms 5000 ohms 3000 ohms 

Max. signal power output 11 w. 7 w. 4 w. 

Total harmonic distortion 4% 5% 5% 

Tube cost (approx.) $4.25 $4.00 $8.60 

RADIO it TELEVISION NEWS 
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for these spectacular BARGAINS IN MOBILE EQUIPMENT 

T 
Now you can own a first class mobile installation at chance -of -a- lifetime savings! 
It's the opportunity every mobile -minded amateur has been waiting for. Be ready for summer operating fun. Make your selections during this record -breaking sale and order today for immediate delivery. We prepay the transportation charges. 

HARVEY WELLS RECEIVER 
A 5 tube super -het with 1 stage of R. F. de- 
signed for Aircraft, but with many Horn ap- 
plications. Opera tes from dry batteries. Freq. 
range, 105 Ií c. to 405 lac. and 550 Fr. to 1500 
hi.. in twn bands. Lias fixed freq. position at 
278 he. for tower reception and 1020 Cy. filter 
for (Lange voice reception. Ideal for use with 
n converter or molli ell for portable or mobile 
work. Tube line. -up. -11X5 R. F. Amp., 1LC6 
Converter. 1L(1 I. F., 1I.D5 Sod det and 1st 
A. F., 11;B4 Output. Brand new and at a 
bargain price. Complete with tubes, battery, 
louuecliug cable and instruction manual. 
Stock No. 4 -F -7 Model AR -3 -A. Shpg. Wt. 13% 
lbs. Regular price $79.50. Our Price 

HARVEY WELLS TRANSMITTER 
A crystal controlled transmitter designed for 
aircraft, but easily adapted to Ham applica- 
tions with slight modifications. Operates from 
6 Volts D. C. 10 -12 watts R. F. output. 
Crystal freq. 3105 Kc. Completely self con- 
tained including power supply. Push to talk 
operation. Internal antenna tuner. Tube line- 
up: 7C5 xtal osc., 7C5 final amp., I'P 7C5 
Class AB modulator. Brand new and at a 
price that is right. Complete with tubes, Xtal, 
6 Volt D. C. vibrator power supply, connecting 
cables and instruction manual. 
Stock No. 4 -F -2 Model ATR -3. Shpg, wt, 14% 
lbs. Regular Price $74.50. Our Price 

ONLY $2495 DELIVERED I ONLY $2495 DELIVERED 

ATR -3 

HARVEY WELLS TRANCEIVER 
This unit is a combination transmitter and 
receiver of the same general description as 
the AT -3 -B xmitter and the AR -3 -A Rec. ex- 
cept the receiver utilizes 6 volt tubes for use 
on 6 volts D. C. and vibrator pack opera- 
tion. Completely self contained. An ideal set- 
up for Ham portable or mobile operation by 
modifying circuit. Brand new and at a price 
that can't be passed up. Tube line -up: 7A7 
R. F. Amp., 7A7 Xtal osc.,7Q7 convertor, 7117 
I. F. and Det., 7F7 1st A. F., 7C5 R. F. out- 
put, PP 7C5's A. F. output and Modulator. 
Complete with tubes, Xtal, 6 volt D.C. vi- 
brator power supply, connecting cables and 
instruction manual. 
Stock No. 4 -F -4 Model AT -3 -B. Shpg, Wt. 17 
lbs. Regular Price $159.95. Our Price 

ONLY $4995 DELIVERED 

SHIPPED PREPAID ANYWHERE IN CONTINENTAL U. S. 

NOT SURPLUS BUT BRAND NEW, POST -WAR DESIGN and MANUFACTURE: 
Check the Values in These 

SURPLUS BARGAINS 
All prices on Surplus are F.O.B. St. Louis 

Filter Condenser, 2x2500 vile. Aero- 3.25 vox, oil filled. Shpg. Wt. 3 lbs..... 
Headphones, Type 11$ -16, 2000 ohms 1.47 impedance. Slipg. Wt. 3 lbs 

Hand Mike, T -1713. S.B. carbon with plug. Shpg. Wt. 3 lbs. 
Transmitting Key, Type J -38 with base. Shpg. Wt. 3 lbs. 
Coaxial Cable, Type 11G8/U 

per foot .06 per 100 ft. 5.00 per 1000 ft. 
Filter Choke, No. 5056. 8 IIy. X 500 Ma. 55 ohms D.C. Res. 

Slipg. Wt. 28 lbs. 
Filter Choke, No. 0317. 4 IIy. _l- 300 Ma. 40 ohms D.C. Res 

Slipg. \\'t. 13 lbs 
Filter Choke, No. 10002. 10 Hy. X 250 Ma. 110 ohms D.C 

Res. Sittig. R't. 13 lbs 
Modulation Transformer, RCA 1 KW. Pri. up to 10,000 

ohms 1' to P. 1:1 ratio. Sec. No. 1, 450 Ma. Sec. No. 2 
80 Ma. for beam tube screen. Shpg. Wt. 55 lbs 

Beam Motor, reversible motor ideally suited for rotation 
of amateur FM or TV Dennis. Instructions included. 
Shpg. Wt. 0 lbs. 

1.25 
1.25 

45.00 
11.85 
4.95 
3.49 

14.95 

7.45 

USED, RECONDITIONED, "GOOD -AS -NEW" TEST 

INSTRUMENTS AND COMMUNICATION EQUIP- 

MENT AVAILABLE AT AMAZINGLY LOW PRICES. 

SEND FOR COMPLETE LIST OF THESE BARGAINS. 

RADIO CO. 
HOUSE OF "SURPRISE" TRADE -INS 

II 
Your Trade -In's Worth More at the Walter Ashe Store 

Only at Walter Ashe ... "Surprise' Trade -In Allowances on used, factory - 
built Test Instruments and Communication Equipment. Get Walter Ashé s 
"Surprise" offer before you make that trade. Mail the coupon today! 

FREE! 
Big, new 1949 Cat- 
alog of Radio, Elec- 
tronics and Televis- 
ion. The treasure 
chest of values. Order 
your copy today! 

PHONE 

CHestnut 1125 

I 
I 

I 

I 

I 

I 

I 

I 

WALTER ASHE RADIO CO. 
Bill DuBord, WoQDF, Mgr., Amateur Div. 
1125 Pine St., St. Louis 1, Missouri R -49 -2 

Cl Rush Harvey -Wells Communication Equipment as follows: 
AR -3 -A, AT -3 -B, ATR -3. Remittance for 

is enclosed. 
Quote bigger -than -ever "Surprise" trade -in allowance on 

my for 
(describe used equipment) 

(show make, model of new equipment desired) 
Send Bargain List of Reconditioned, "Good -As -New" 

Test Instruments, Communication Equipment 
(check one or both). 

Rush my FREE copy of your new 1949 Catalog. 

NAME 
ADDRESS 

' CITY . ZONE__ STATE 
limn - - - - -- 

I 

I 

I 

I 

I 

I 

,J 
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D HIS N Fi Elli! S PlAIE 
ASSEMBLE YOUR OWN WIDE RANGE SYSTEM ...SAVE UP TO ONE -HALF! 

All you need is .. . 

4 
A SCREWDRIVER, 

A PAIR OF PLIERS, 
FIFTEEN MINUTES 

MODEL 4407 converts any 
12" cone into a 15.000 
cycle coaxial speaker. 
LIST PRICE 25.00 

MODEL 4402 for higher 
power systems requiring 
wider angle coverage and 
increased handling capac- 
ity. LIST PRICE 40.00 

The University Tweeter is the most efficient 
and economical method of obtaining high 
fidelity speaker response. With any good 
PM or field excited cone speaker, it provides 
an extended range from the lowest frequency 
of the cone speaker to 1 5,0 00 cycles. 

Wiring is simple -no expensive networks are 
required. A low cost, high pass filter permits 
direct connection to the voice coil terminals, 
Models ore available for every application. 
Listen to one at your distributor and note the 
brilliance and realism of tone. It is a must for 
FM, AM, regular phono reproduction and the 
LP records. Write today for free descriptive 
literature to Dept. C. 

LOUDSPEAKERS INC. 
80 SOUTH 

KENSICO AVE. 

MODEL 4401. com. 
pact and economi 
cal for use with 
speakers up to 18". 
LIST PRICE 20.00 

WHITE PLAINS 
NEW YORK 

MODEL 4404, a complete 
high frequency speaker in 
a walnut finished cabinet. 
l nclu des model 4402 
tweeter and 4405 high 
pass filter PRICE 60.00 

MODEL 4405 high pass 
filter for use with any 
University Tweeter. 

LIST PRICE 10.00 

/ 1 

740/JOHNSON 
CI:M= 

CERAMIC SOLDERED 

FOR STABILITY- STRENGTH 

SINGLE TYPE 

Available in Six Models: 

2.8 to 11 mmf, 3.5 to 27 mmf, 4.6 to 51 mmf, 
5.7 to 75 mmf, 6.8 to 99 mmf, 11.6 to 202 mmf 

Spacing .030" and .080" 

NEW BRIGHT ALLOY PLATING 
In addition, the JOHNSON Type L Vari- 

ables feature a new bright alloy plating that 
is extremely corrosion resistant, even under 
extreme climatic conditions. 

JOHNSON also makes Type L Variables 
in Dual, Differential and Butterfly types in 
many different models. 

All are ceramic soldered. There is noth- 
ing to work loose causing stator wobble and 
fluctuations in capacities. 

Write for New JOHNSON Type L 

Variable Catalog Today! j 
JOHNSON 
a ám0`4 gante ús ,Radio 
E. F. JOHNSON CO., WASECA, MINN. 

90 

CUT HOLES FAST 
IN RADIO CHASSIS 

I t 

4(,4, 
WITH A GREENLEE 
RADIO CHASSIS PUNCH 

GREENLEE Punches make this tough 
job easy. Merely turn with an ordinary 
wrench . .. make accurate, clean holes 
in a hurry. No reaming or tedious filing. 
There's a GREENLEE punch for each of 
these sizes: 54 "; Vs "; 3/4"; %a "; 1 "; 1h 
1542"; 1.146'; 1 1/4"; 13/e; 1 % "; 2'W -for 
cutting holes to take sockets, plugs, etc. 
Also GREENLEE makes Knockout 
Punches and Cutters for conduit and 
meter holes up to 3% ". Write for facts. 

Greenlee Tool Co." 1882 Columbia Ave- 

nue, Rockford, Illinois. 

GREENLEE 

transformers do not have identical re- 
sistance windings on the primary. 
Connect a low range, high resistance 
voltmeter to the two plate terminals 
of the output tube and adjust R, for 
zero voltage reading. If this is set at 
about mid- position before beginning 
the adjustment there is little chance of 
causing the voltmeter to read back- 
wards. A zero -center microammeter 
with a high external resistor is an 
ideal instrument with which to make 
this adjustment. Once this adjust- 
ment is made, lock the shaft of R. with 
the lock provided. 

Table 1, already mentioned, shows 
what can be expected from the 6AS7G 
as compared with a pair of 2A3's op- 
erating as class A triodes, or a single 
300 -A similarly used. It is interesting 
to note that at a lower plate voltage 
and with but very slightly more plate 
current the single tube will give al- 
most twice as much power output as 
the two tubes and with a lower har- 
monic content, less space, and at no 
increase in price. 

The quietness of operation, absence 
from hum, and stability of operation 
do not show up in such a tabular pres- 
entation. It is necessary to listen to 
the amplifier go through its paces to 
really appreciate its superiority on all 
of these counts. -{30 

METERING CIRCUIT 
By LEON G. WILDE 

HERE is a metering circuit which per- 
mits the metering of both plate 

and bias supply voltages without using 
a reversing switch. When the positive 
side of the meter is grounded, the 
meter reads bias. When the negative 
side is grounded, the meter reads 
plate voltage. 

The multiplier values are calculated 
in the usual manner by dividing the 
full -scale voltage desired by the milli- 
amperes required for full -scale teeter 
deflection, thus giving the values in 
thousands of ohms. 

.A shorting type switch will reduce 
the voltages on the meter and switch 
to negligibility, hence, for high voltage. 
the multipliers may be placed near the 
source of voltage and then the switch 
and wiring insulation is not critical. 
Evert with a non -shorting switch, these 
voltages will never exceed the bias. 

The advantages of this circuit are 
extra simplicity resulting from the use 
of a single -pole switch, low voltages on 
the switch and wiring, and constant 
load on the power supplies which per- 
mit the use of an inexpensive meter 
for reading bias. 

30 

Diagram of transmitter metering circuit. 

BIAS 
SUPPLY 

MI 

- R2 _ RI t PLATE 
SUPPLY 

T. 
R, -Plate multiplier (See text) 
R_ Bias multiplier (See text) 
S,- S.p.d.t. sw. (See text) 
M-Meter (See text) 
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FREE! 
n TELEVISION 
$ COMPONENTS 

A.V'OutputXfmr 
sim RCA204- 
T2 .2$2.98 

B.Utah9318 H' 
BlkgOsc Xmfr 

H'sld M1.49 
C.UTC88662 V'BlckgOsc 

Xfmr 11's1d 1.29 
D.EI'ie Hi V Cndsr500mmf lOKV .40 
D n1 s HiV Cndsr5(10mf/ 

20KV .75 
E.Yoke MagnDeflec simRCA- 

201D1 4.59 
F.FocusColl forMagnFocKine 

scps 3.95 
G.HiV Flybak H'OutXFMRS 

simRCA211T1 5.49 
Ion trap magnet RCA 203D1 3.49 

Get Your Free 

TABOGRAM 
Crammed with 

Bargains You'll 

Never Again See! 

Write Now or 

Phone WO 2.1230 

r-- 

READ THIS AD 
AND SAVE PLENTY $ 

Complete TV Power Supply Kits 
High, Low & Filament Voltages 

FEATURING Herro Old W.E. USN Oil 
filled XFMR Inputs 105,115,125VAC 
50 -425 cps Outputs 800VCT or 300 - 50-425 

and 6.3V/10A,5V/8A,2.5- 
V /34,5V /3A. H.V. insulated. 
10000V,300VDC & ALL Filaments for 

10" to 15" TV Set 
Above Xfmr & 2.3B24 Doubler -Rest & 
5U4G rest. & All cndsrs, soc kets, 

choke & data. @f1 9 (1 95 9C "TAB" SPECIAL .......... 2 
5000V,300VDC & ALL Filaments KIT 

Same Xfmr plus 5Ú4G &3824 rectifiers, $21. cndsrs,choke & sockets,dlagram. pL 1 .79.! 5 
Transformer Only 16.95 

Save Money with FOTOFLASH! 
Replaces $2000 Worth of 

Flash Bulbs 
Write for Complete data! 

BASIC FOTOFLASH KIT-Com- 
plete Pwr Supply Mel cndsrs, 
tobes,xfmrs,circ diag.all in- 
structions & FOTOFLASH lamp 

&reflector. For 115VACe 
nly 

$29.95 
O 

STUDIO KIT -Famed Air Corps 1 503 

mt 
for I l5VAC or battery '0/2 lampe& 

il.. A terrific bv at $53.95 

PHOTOFLASH CONDENSERS & FILM 
BmfGE660VAC 300001 li,t, -r- 

niltnt 4 for $11.95 
l6mf 660AC/3000DC inter: 

7.95 
15mf/330AC/20000C 54.30; 25 

mf /33050 1200000 7.95 
18minPAN50film GSAP camera 

54rolls .. 5.49 
16rnmPAN32film GSAP camera 

!Drolla l$ . 1.49 
PRECISION RESISTORS 

Write Quantity Prices. We ship types 
In stock. 0.116 to 95000 ohms, Ea 
30e; 10 for $2.50 
100000 to 950000 ohms. 
Fa 40c; 10 for 3.50 
Megohms 
1. 2.5 3.9 9.05 
1.2 2.855 4. 10. 
t.5 3. 4.23 11.5 
1.8 3.5 4.5 12.83 
2. 3.673 5. 19.5 

20. 
75c each! 10 /56.50 

Vacuum Pree Resistors N,Volts -.12, 
.25 ,.6,.75,.83,.99,1,1.5,2,3,3.75m e g- 
ohme Me acct'. 
SPECIA $1; 10 for S 7.50 
Vacuum 12rneg 10KV9W 
idV28 2ÓW 030Meg25KV $1.98; 

10.00 

3IFB/105 /1 
10.00 

Meg 1/2 %acct' JANR 
29 $1.98; B// . 10.00 

Type 2 /20megJANR29 /20KV 
IRC ATTENUATORS - 100000 

29.95 

ohms 20 pos 2.98 
ohms hms 20 pos...... 4.98 

Write for Quantity Prices on 1/2,1 &2W 
Insulated Resistors. 
Resistor Kit, asstd 1/2 &SW, 

IOU fo $0.98 

HEI NEMAN 
MAGNETIC BKRS. 

10ma,220ma, 3.5,10,15,20. 
50,40.80 &I80amps New. ea. 
$1.95; 10 for. .$18.00 
SQ'D,KLIXON & CH 5.10,20, 
25,33,35 & 60 70Amps. 98c 
a; 10 for. $8.00 

THERMOSTAT 85 °F -205. d- justable . .49 
FUSES -HOLDERS 

250ma /3A6 Littelfuse 
1056310 for $0.79 

200ma /8AG Littelfuse '00H 10 for . .79 
4Amp /3AG 25 for 50e; 

Grasshopper Phone 3 -for 
1.00 

25e; 15/ .... 1.00 
1000V V2Amp. FUI2A1 

Non -Renew 20e' 6/ 1.00 
2500V 1/sAmp 41/2 "x7/13" dia 

Non -Renew 60e; 4/ 2.00 
HOLDER 1075 Littelfu.se 20e4 

10/ 1.75 
HOLDER 4AG /HCM -BUSS 3004 

l WList- 
Quantity 

's0 Write for Complete Fuse 
Prices 

High Accuracy 
CRYSTAL FREQUENCY STANDARDS 

1001(c. .$ 5.98 5000Kc.. .$3.98 
200Kc.. 3.88 4700Kc .98 
. 00Kc.. 12.98 81 .95Kc 1.98 

111t00Ke.. 4.49 
CRYSTALS 

Mtd FT243 exacting B.C. Specs 
'I525KC 4190Kc 5235Kc 
3735Kc 4780Kc 5485Kc 

I I 3080Kc 5030K5 ea. 98c; 3/52 
Write for other frequencies. 
CRYSTALS -Mtd htr Ovens HiAccy Sta- 
bility 5010,5025,5055Kc. each.$14.98 

BATTERIES -DRY & STORAGE 

A.Hlil li 0852 '.5m./ 361S'RY .$1.49 
B .Bnrgess3V /F2BP /June'47 5/ 1.00 
O .9854 /2V /27A Willard S'B 1.98 
E.Willard 4V /40AH /TBY S'B 5.95 
F.BR208U /2V /1IAHWillard S.B 1.89 
WIIJ.ARD 8V/25AH/71/2L21/2 

W B 1/ H 3.49 
EVEREADY Hevl- DUtyMinlmax 

BA43FF/oSCR284 90/45/11/2V 
w /octalsckt&handle25/ax4a3tx 
81 /4 ".3Xsld Late'47 ® 1.39 

2 for $2.49...........10 for 10.00 
Battery Acid IR'Exp.Only) 

1pt 595; 2pts .98 
NAVY LINE FILTERS 

Cased Filters 0.1 to 1000 
Mc's /USN $1.29 
TOBE 30amp 250 VACDC 
filters 0.15 to 1000mc's 
USNC9d Cont duty $4.50 

2 for 8.00 
GE 100 amp filtrs & 2x5 
mf /50V oil filled Cndsrs 

oÌer 
tes 110VACDC$SP9 

XMTR SPECIALS! 
BC457 (4- 5.3MC)orBC4 58(5 -7.3 

Mc AS IS 
w 

/o Tubes S 3.49 
BC458 Modul AS IS w /oDyn& 

1.89 
BC375or191 AS IS w /oTU& 

tubes. 7.95 
HIPOWER VAR. ANT. MATCH- 

ING NET IOOlA 1KW RF 
NEW 1.5 to 7mc's convertible 
to Hi- freqs. Cabinet alone 
Worth the price. New, broken 
coil or form 8.95 

TUBES... 
OA4G ...$ 1.04 
OZ4 .... .85 
1AA5GT .. 1.7s0 
IAB . 1.28 
1A7GT%G.. . .69 
1821/471 2.95 
1823 .. 49.00 
1827 .. 4.89 

1.26 
1.26 .. 1.25 .. .89 
1.04 
1.54 
1.04 

.88 
1.28 

.96 
1.35 
.70 

1.04 
1.04 
1.05 
1.04 
1.05 

.69 

.69 

.69 
2.95 
1.04 

.70 
1T5GT .. 1.04 
1 V .86 
2A3 1.04 
2A5 .86 
2A8 1.04 
2A7 1.04 
2C21/1642 1.81 

2C34/RK34 .55 
2C40/446A .75 
2C43/464A 4.49 
2C44 1.69 
2021 1.20 
2E25/HY65 3.49 
2.121/725 12.95 
2J26 12.95 
2.131 . . 16.95 
2J33 14.50 
2.134 . . 18.95 
2J42/ 

700A . 29.95 
2K25 24.49 
2K28 10.98 
2K29 6.98 
2V3 1.96 
2V3G 1.05 
2X2 . .49 

367/1291 .95 
3824 . 1.29 
3BPI 1.49 
3BPIA 2.95 
3C23 4.95 
3CP7/ 

1808P1 

1C7G 
1DSGP 
IE4G 
1F7GV 
104G 
1H4G 
1118 . 
LTG . 

1J8G . 

1L4 . 
1LA4 
17.134 
1LC8 
1LE3 
ILH4 
1N5GT .. 
1P5GT .. 
1P24 . 

151Q5GT 
.. 

5 .. 

4.95 
.34 

306/1299 .85 
3E29/829B 3.85 
3GP1 ... 4.95 

3Q5G ... 5 
2.94 

4AP1O .. 6.95 
4C35 ... 19.90 
5AP1 ... 2.75 
5BP1/ 

5041 . 1.95 
5RP4 3.95 
5CP1 
5CP7 . 13.49 
51321 . 19.00 
5FP7 . 1.49 

5HP7 . 9.95 
5R4 . .. 1.25 
5T4 . 1.15 
51.740 .59 
5V4G .53 
5W4 .87 

5Y3G .. .38 
5Z3 . 

.88 
8-11Ballast .59 

1.26 
1.53 

.89 

.69 

.86 
1.00 
1.05 

.98 

.89 

.98 
1.15 
1.54 
1.26 

.. 1.05 
.27 
.54 
.71 

BCBG. .. 1.05 
BC21/ 

450TH. 24.90 
804 . . . . 1.25 

6F6/1813 .69 
6F8 . .. 1.04 
606G 

. 

1.04 
6H6G ... .49 

6AB7/ 1853.. 
6AC7 
6AF6 
6AG5 
6AG7 
6AJ5 
BAK5 
6AS8 
6B4G 
8115 . 

6B8G 
6C4 . 
6C5 . 

657 .... .70 
6K50 . . .86 
6K6GT .. .69 
61(7 .... .70 
6K7G ... .64 
6K8 .... .88 
61,5 
61.8 . 1.04 
BLBM/1828 .90 
61.7 .75 

6P5Glé3b g4 
657 . . . . .87 

BSÁ7GT . .49 
6SC7 .71 
6SF5 ... .60 
6S07 ... .71 
8587 ... .69 
0S.17 ... .72 

AMPLIFIER KITS 
High Fidelity 

A Hi -FI circuit with perfect 
linear espu 

s 
, phase in- 

verter & full tube comple- 
ment featuring 2 -2A3 PP 
output, 6SJ7 &6SN7. All 
parts, tubes, controls, dia - 
gram & remarkable RCA 
Audio Ampllf Chassis 

Output Xrr. 
de- 

scribed below. 
s THIS IS A TRULY 

GREAT BUY AT..$14 95 
17.5 WATT AMPLIFIER KIT 
-Similar above with all ma- 
jor components except 2- 
1619/61.6 delivering 17.5 
WATTS. 
14 -Watt AMPLIFIER KIT - 
Similar above except 2- 
6V6GT delivering 14 Watts. 
17.5 OR 14 WATT KIT -less 
outpt Xfmr. Only ...$12.95 
RCA AUDIO AMPLIFIER 
CHASSIS - for AMPLIFIER 
KITS. Heavy duty Porce- 
lainized chassis. Gray rust - 
proofed 71/4x121/4021". 9 
Amphenol sockets Mel 6 
octal 3 inpts, cutout for pwr 
transf & choke. Chassis 
marked for 2mic, Vol, Tone, 
Fuse, Tubes (7). Complete 
with 3FP triple section Elec- 
trolytics. 

XTAL DIODES and THERMISTORS 
VARISTOR 

1N34 $1.08; 2/52.10; 59 85 

IN21, 21A, 22, 23, 23A ea. 
$1.00; 12/$10.00 
1N21B. 1N28 $2.00 4 10/517.50 

1N35 Dual -Diode $2.29 D168391 
Therm 6 F a9Ó3/5.0 D7039H p r mes. Ç; 

3/55.00 
IC Bulb Time Delay 900; 3/52.50 
VARISTOR CW20259 Type 38C $2.98 

Meter -200 Microamp DC GE 
4" NEW 
Sq.5 Scales AC&DCV &ohms Red 
&Black K.E. Ptr. For 417 9G RCA Voltohmyst 1p .7J 
TestLeads &Clips 8ftlnsul 30amps 498 
Test Leads &Red &Blk lnsltd Prods 490 
Range Description EACH 
5 Ma. 0E21/2 Bklt Csd S 1.49 
25 &25Ma GE Galvnmtr zero etr 3.95 
1 Amp RF 2 GE Hklt Cad 3.95 
5or9A RF 2 " GE /Wstg B'Csd 3.49 
750 Ma RF 2 "Csd &CoupleWstn 3.49 
15 Amp DC 2 " Cad Hoyt 2.95 
240Amp DC 50 MV mvt21/ "B'C 2.49 
30 Volt DC AN 21/2" B'CsdWst 249 
10000 V DC 1000 ohms /v31/2" 

B'Ced 
cy l, 12.95 

7.5 Vollt AC 23112BkltSç? RA 5Wattg 4.49 
15 Volt AC 31 Bk1tsq.Weston476 4.95 
360° 182 Bendix Autosyn 4.95 

JAN AND STANDARD TYPES 
6SJ7GT .5 58 
65K7 ... .65 
8SL7 .75 
6SL7G1'. .94 
68247 .. .86 
6SN7GT.. 
BS 7 . 6A7 ... 
6557 .. 
13770 
BUs/805 

.69 

.54 

.70 

.71 
1.881 
1.49 

.70 
6U7G ... .88 

.81 
.58 
.87 

1.730 
.69 
.69 
.70 

.70 

1.04 
.69 
.86 

1.04 
9-3Ballast .59 
9JP1 ... 3.95 
9LP7 ... 2.69 
10.411allast .59 
101f .... .60 
12A8 .23 
12AH7GT .87 
12C8 ... .39 
12DP7 .. 12.95 
12GP7 .. 14.75 
12H6GT . .39 

.39 

128Q7GT . .70 
12SA7GT. .64 
12SH7 .. .71 

0 

12557 .64 
126.1707. .59 

12SL7GT. .86 
12SQ7 .. .58 
12SFE7 .. .39 
14B6 ... .69 
14R7 ... .86 
15E 1.39 
24G/3C24 .89 
25136 .. 1.98 
25Z5 . .53 
25Z6GT. .59 
2807 ... .39 
30 .39 
31 .39 
32L7GT 1.19 
35A5 . .70 
35L8GT. .58 
35W4 . .44 
35Z5GT. .45 
37 .78 
38 .39 
39/44 .39 

6X507 .. 
6Y6GT... 
6Z7G... 

7C4/ 
1203A 

'7E6 ... 
707 
7L7 
7N7 
7Q7 
7V7 

41 
50 
SOBS 
50L6 

s 

83 

84V6Z4 
114B . 

117147 
205B/VT2 
216A . . 

250T . 19.49 
231 H 9 
250TL . 18.98 
304TH . 5.95 
30471, . 1.98 
307A/ 

RK75 . 4.25 
4.9 327A 

GL278 5.98 378 
388A .40 
393A 5.95 
448B 1.98 
527CIM 11.95 

575A/975 14.25 

7O2AA/7O2B 3.49 
7Ó4AA¡ 1.75 
708021 

2.25 
707B/ 

2K28 . 10.98 
710A/ 

8011 . 2.75 
713A 1.83 
715B 8.90 
717A . 1.49 
722A/ 

287A . 9.95 
723 4.95 

723AB 5.90 
725A 24.90 
802 2.95 
804 
805 
807 
808 
809 
810 
811 
813 
814 
815 
818 
826 
828 
829 
832 
838 
837 
838 
842 
843 
8445W 4.75 
860 2.49 
861 49.90 

.58 
1.88 
.58 

1.58 
1.05 
1.05 

.72 
1.23 
1.54 
1.98 
.89 

3.90 

9.75 
4.50 

... 1.15 

... 2.25 
2.90 ... 6.95 

... 2.20 
6.95 

... 2.98 

... 2.49 
- 1.15 

69 
10.00 
3.95 
3.75 

... 2.25 
3.95 

... 2.98 

865 ,...3 1.00 

866A 
866 1.59 

868/PJ29 
878 ... 
884 ,.. 
885 ... 
913/C>;1C 
922 ... 
923 
954 
955 
958 
957 
958A 

1.49 
2.45 

.96 
2.47 

.89 

.96 
8.49 
1.49 

.95 
3.33 

.40 

.33 

.33 

.67 
1294/1R4 1.04 
1603 ... 8.75 
11609 
613/BFBR 2.69 
1816/BLBX 1.39 
1619 ... 
1622 ... 
1625 . 
1628 . 
1629 ... 
1641/ 

. 
1851 . 

2050 ... 
2051 ... 
7193 ... 
8013A . 
8016 . 
8020 . 
9001 . 

9002 . 

9003 . 
9004 . 
9006 ... 
CK1005 . 
CRC/814. 2.70 
CRD72 1.85 
F127A . 18.00 
FG27A . 9.90 
F0104 . 14.95 
F0105 . 11.95 
F0166 49.00 
GL434 7.95 
GL534/ 

1521 . 1.95 
M55B .39 
RE6J4 

/ . .98 
RX2á5 7.95 
UX6653 .69 
VR90/OD3 .74 
VROC3 /. .74 
VRI 

/ D3 O . .90 
WE215e. 1.80 
WL468 .. 9.95 
WL531 ,. 9.95 
WL619 .. 20.00 

.39 
1.89 
.40 
.45 
.58 
.75 

1.23 
.89 
.38 

3.95 
1.47 
3.40 

.59 

.49 

.49 

.40 
4.95 

VOLTAGE REGULATORS 
CONSTANT V' REO NEW RAY- 
THEON íu95- 130V /60cy: Out- 
put 115V /60cy Csd. .510.95 
RAYTHEON -tn 198 to 242V 
inpt /50- 60cys; Output 220V/ 
500Watts /0.5% Rgltn Rack 
mtg. $36.00 
SOLA CONSTANT V'REG USN 
Cased in 95to190V/50 -60 cys: 
Output 115or220V 2KW /17.4 
Amps/ Constant Duty. 1% 
Regulation LNO $130.00 
Same Unit NEW, USN Cost 
8389, Only $162.00 
Varias 200B /175Watt /0 -135V 

5 
Varias 2000 /860Watt /01 35V 
100R /- 230or270V /2KW 

110 
0 

or 220V in $39.95 
POWERSTAT in 115V out 
0- 130V /1KW $1 .00 

FILTER CHOKES 
13.511y /IAmp /42ohm/ 

17KV ins. .. . 554.00 
15- 29Hy/50ma Swing - 
Ingg ICad 0ma 

2.95 
3.95 

3I1Y/40ma 3 for 1.00 
15HY 400ma or 20HY/ 
300ma/12KV ins..... 7.95 
8HY /150maNewUTC 
crckedBklteT'Bd 2 for 
50HY 125ma Csd .... 
SHY /fOOma 
12HY/275ma 
30HY /50ma 49c, 5 for 
15HY /85ma 695, 5 for 

2.25 
1.95 
1.10 
3.29 
2.00 
3.00 

TUNGAR BULBS 
20X6725 .$2.95 
1996985.. 2.95 
2898810.. 2.50 
MAZDA PL5 47Bx 10 .50 
49Bppx 10 .60 
S6/T455 , ,15 

10 for.. 1.39 
100W/20V55 .25 

323%3 .100 

AVIATION LOTS 
C1249 /12VGR 
25 for.... 1.00 
Sealed Edam 

452 
250 . 1.49 
4560/ 
600W . 3.50 

TEL. Slide Lamps 
6, 24, 30V 185 
ea., 100 for $15 

NEON BULBS 
NE2 -100 

Qty ..54.50 
NE16 /991. .25 
NE51 / NE20 .08 
Qt 100 -NE2O 

8.00 
Acorn Sockets 
5 for 1.00 
2X 21íV 
SOCKETS for .30 
705/715.. .89 
803 /304TL .90 
807 .27 
829/832 .25 
868 .24 
872/211 .49 
Diheptal .69 
Magnat .54 
Loktal 

49SSL. .24 
Octal 78S8 .08 
Octal 49558 .11 
Min 59500 1 
Min & SH .25 

DYNAMIC MIKE & XFMR Special! 
A Terrific Bargain! Combina- 
tion high gain dynamic 
miketransformer (UTC /Su- 
per Elec. 3scd g 

, 
600CT&4000 

50 ohms tapped 
ohms. FWD/ shielded H's1d) 

dyna- 
mic mike luWhile 

excellent 
they 

fidelity dyne 

Both for $1.49 

TUBE SPECIALS! 

SNOOPERSCOPE I 
Image -Converter Tube R(Sen- 
sttivity implified design 2" 
die., Wiliemite screen-Reeolu. 
Lion up to 350 lines /in. Com- 
plete data & Tube. 

TAB" SPECIAL $10.98 12047 GE Magnetic left. Tele- 
vision CR & Data SPECIAL 
M..711562 /525- 10/ 5115.00 

CR Tube SPECIAL 
51.49: .2/ 52.75 

e CR Tube SPECIAL 
$2.89- 2/ $4.98 
BLO Metal RCA Kenrod SPE- 
CIAL ea. 890; ten for $8' 
100 for . ..... . 57oob 

Combination Tubes Sock 
Xfmr 

872A 
A 

Combination Tub s Suck- 
G.E. 6L43A similar 7C29/ 
1KW, HF, RF........$7.95 

REL36 ACORN similar 854- 
grid Grid. SPEC. .98 

RECTIFIERS 
SelFederal 100ma 
79c; 200ma 985; 
2 for $1.98 Sel CT 

5 
Amps 

/12 out$ 
49 1. 

BRIDGE TYPE 
In Out Amps Price 
18 14 1,35 52.49 
18 14 3.5 3.49 
18 14 5. 4.85 
18 15 11 9.95 
18 15 18. 

, 
14.95 

18 15 27. 22.95 
36 28 3 b2 6.75 

7.50 8 
36 00 111. 17.95 
38 30 18. 29.95 
38 30 27. 38.95 

210 75 
0 100 

0.15 
.04 1.49 

ELECTROLYTIC 
CONDENSERS 

Famous Make -Specials! 
FP Type 30MFD /450V & 2x 
2011,FD /25V plus 1OMFD/ 

Both 
& 2x2OMFD/25V. 

FP 5OMF/350V 5.395- 10 
$3.50; 

ite for Complete List- 
Quantity 

st - Wr 
Quantity Prises 

TRANSFORMERS 
Il5V /60cy input 

7500 or 1500V'DOu- 
bler/35ma - $15.95 
10800VCT or 21000V 
DBLR 95ma .. 19.95 
TV Xfmr 2500V /lOma, 
2.5V/1.75A, 8.3V/8A 
eKeqgENYON 

513398 or 
.95 

1200VCT /300ma 5.75 
10V /8A /12KV 9.95 
500VCT 60ma,8.3V /4A 
HmtcllyyCsd 1.29 
5V /115Amp 10.95 
2.5V /IOA /10EV 3.95 
Write for Complete XFMR 

List- Quantity Prices 
RELAYS -Famous Makes 

CLARE 5.12280 / 115V- 
60cy /3SPDT &3SPNC.... $2.98 
CLARE Octal based 115 
VAC /DPNC &SPNO 3.98 
8'DUNN 32AXX1O Re- 

et &o'toad lOrna & 115 
VAC . 4.95 
S'D U N N 17AXX109/ 
115VAC / BPNO/ 8to30A 
cts 3.98 
LEACH Il5VAC/DPDT/ 
10AmpContacts 1.98 
A Bradley 702 /110VAC/ 
3PSTD break 25Amp 4.49 Potter & B 115VAC/ 
DPNO /8Acontacte 1.79 
CLARE VAC Nitrogen eld 
SK5010 /DPDT /18 -28V 3 
Amp Cta octal brume 
31.49; /115VAC rect. 1.95 

Write for Complete Relay 
Lice -Quantity Prices 

THAT'S "TAB, THAT'S 

B UY BUY 
DEPT. 2 RN SIX CHURCH ST. NEW YORK b, N.YS,U.S.A. SCORNER 

CNROOM &2BERT7 $75. 

February, 1949 

TAB. MONEY BACK GUARA:,;EE 
i3 MIN. ORDER F.O.B. N.Y .C. 
ADD SHIPPING CHARGES AND 

'S DEPOSIT. PHONE WO. 7 -7230 

el 
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FEBRUARY 

SCOOPS 
SCOOP #1 

TEMPLE TELEVISION 

17 tubes -7 inch CR Tube. 
All channels - Built -in 
magnifier lens gives pic- 
ture of 50 square inches. 

$l995ó 
LIST 

SCOOP #2 
DE WALD BT -I00 TELEVISION 

The Standard of the Industry 
10" Screen -30 tubes. Walnut or 
Mahogany Cabinet. Safety High 
Voltage Supply. Horizontal Lock - 
in Circuit. Automatic Picture 
Stabilizer. 

SCOOP #3 
TEMPLE G -522 

LIST PRICE 

$315 

5 tube-Ma- 
hogany Cabinet. 

ters 
S.W. from 13 to 49 me- 

$.r391 A.C.-D.C. 110 Vol fl Tone 
Broadcast. 
onrol. 

EA CH N ET Limited Quantity. 

SCOOP #4 
GENUINE POLARIZED FILTER LENSES 

Individually packed 
-List, S 6.50; Our price 

]n" -List, 10.00: Our price 
$322 ea. 

.98 
9g 

ea. 

SCOOP i*5 
NATIONALLY ADVERTISED TV ANTENNA 

Individual High and Low Band Sections 
5" mast -In lots of 4 58.97 ea. 

DEALERS: Write on business letterhead for dis- 
counts and complete catalog of F.M. and Television 
Accessories. 

WARREN DISTRIBUTORS 
3089 WASHINGTON ST. 

BOSTON MASS. 

DO YOU KNOW? 
By DAVID SCOTT 

28. Describe the image dissector 
tube. 

A. In the image dissector tube 
the image is focused on a photo- 
cathode which releases electrons 
over its surface exactly propor- 
tional to the light focused on it. 
This "electron" image moves down 
the tube and is brought to a focus 
at the plane of an aperture. The 
image is scanned vertically and 
horizontally by magnetic deflection 
coils at the proper speeds across 
this aperture. Inside the aperture 
is an eleven -stage electron multi- 
plier giving a total gain of over 
100,000. 
29. Describe the electron storage 
action of the iconoscope. 

A. The mosaic, which is illumi- 
nated through a lens by the scene to 
be transmitted, possesses the 
properties of photo- sensitivity and 
electrical insulation (capacitance). 
The photo- sensitive property re- 
leases electrons, and the insulation 
characteristic preserves the result- 
ing charge deficiency. This makes it 
possible to use the light that falls 
on the image between passages of 
the scanning beam, i.e., every 1/30 
of a second. This added light which 
is stored up makes the iconoscope 
much more sensitive than previous 
tubes. 
30. Why is there a loss in the stored 
charge of the iconoscope ? 

A. Loss of stored charge results 
from the released secondary elec- 
trons not being collected by the 
anode but returning directly to the 
globules they were released from 
or to adjacent globules. The actual 
efficiency is only 5% to 10% of that 
theoretically possible due to 
the low value of the electric field 
on the surface of the mosaic avail- 
able for draining off the photoelec- 
trically emitted electrons. 
31. How can the sensitivity of the 
iconoscope be increased ? 

A. Sensitivity of the iconoscope 
can be increased with bias lighting. 

32. What is bias lighting? 
A. Bias lighting consists of light- 

ing the sides and rear walls of the 
iconoscope by means of small flash- 
light bulbs. 
33. What is the image iconoscope ? 

A. The image iconoscope was de- 
veloped for further sensitivity and 
for improvement of the depth of 
focus of the lens systems. The image 
iconoscope is a combination of the 
image dissector and the ordinary 
iconoscope. 

34. Describe the action of the image 
iconoscope. 

A. A transparent plate is coated 
on its back side with photoelectric 
globules. As this plate is illumi- 
nated an electron image comes off 
which is moved off and strikes a sec- 
ond anode (mosaic) capable of giv- 
ing off many secondary electrons. 
These many secondary electrons 
coupled with the storage action plus 
the fact that there is a strong field 
to absorb the photoelectrically 
emitted electrons make it much 
more sensitive than the plain icono - 
scope. 
35. What are the advantages of the 
image iconoscope ? 

A. Lenses of short focal length 
and smaller aperture opening 
(greater focal depth) can be used. 
36. Describe the action of the orthi- 
con. 

A. In the orthicon a beam of low 
velocity electrons is used. Hence 
there is no secondary emission to 
cloud the picture with spurious sig- 
nal but likewise there is less signal. 
However, since the beam is of low 
velocity and the field is fairly 
strong, all of the scanning electrons 
can be collected and utilized with 
the photo- electrons in the stored 
charge to achieve 100% efficiency. 
Focusing is accomplished by using 
three fields. One is axial for the 
forward motion. The horizontal 
plates angle the beam up and down 
the vertical plates from side to side. 
These up and down and forward mo- 
tions can be made to occur at right 
angles at all times thus maintaining 
the focus without tangential spread- 
ing. 
37. What are the drawbacks of the 
orthicon ? 

A. The greatest drawback to the 
orthicon is that low velocity beams 
are difficult to focus and are easily 
disturbed by stray fields. Adequate 
shielding is therefore necessary. 
38. What are the advantages of the 
orthicon ? 

A. Advantages of the orthicon 
are that it is 10 to 20 times as sensi- 
tive as the iconoscope, there is no 
spurious signal to shade the picture, 
it has greater contrast, high resolu- 
tion, and high signal -to -noise ratio. 
39. Describe the grid of an electron 
gun. 

A. The control grid is a nickel 
sleeve and cap with a small aper- 
ture. Electrons going through the 
grid are thus confined to a narrow 
angle. 

(To be continued) 
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Complete 8 -Tube Radio -Amplifier Kit with Short Wave and 12" Coaxial Speaker -$37.95 

BUILD 
THIS 8 -TUBE HI FIDELITY 

RADIO AND AMPLIFIER 

8 -INCH SLIDE RULE DIAL RECEIVES 
BROADCAST and 19 to 49 METERS PUSH 

PULL OUTPUT TUBES BASS BOOST TONE 

CONTROL EVERYTHING FURNISHED 
CHASSIS SIZE 91/a x II x 8" HIGH BEST 

RADIO KIT VALUE IN THE WORLD 8 -Tube Kif 
Here Is something new In radio. A real 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: 6SA7, 6SK7, 6SR7, 6SN7, 6SJ7, two 6V6 and 5Y3. No cabinet. Extra care in 

designing the power supply section assures low hum level, making this unit ideal for 
recording as well as P.A. use. We furnish everything as well as schematic diagram 
and photos of the completed chassis. Weight 26 lbs. $29.95 
PRK -24. Radio -Amp. Kit with 12" P.M. speaker. With tubes Net 
CPR -I5. Exactly the same kit as the PRK -24 kit, except it is furnished with a 12" 

l'inaudagraph wide range speaker. (Had built -in high frequency tweeteerr. 95 tweeter.) í31a This is our finest kit a7 .7N 

12 -WATT AMP. 
KIT, $10.95 

KIT MODEL AC -12. 12 watt amplifier 
kit. Ideal for high quality record player 
as well as public address or recording am- 
plifier. Matched component parts. ready 
punched chassis pan. One control fades 
from phono to microphone. Gain enough 
for crystal or dynamic microphone. 100 
mil power transformer, for 110 volt AC 
rio cycle operation. Priced complete 
with tubes: 2 -6V6, 6SN7, 6SR7 and rec- 
tifier. Diagrams and photos furnished. 
Kit AC -12. Net SI 0.95. 12" Alnico 
á PM speaker extra; crystal microphone 
and desk stand $4.95 extra. 
The above AC -12 amplifier wired and 
tested ready to operate net $14.95. Specj- 
fv Stock No. AC -1125. 12 -inch Alnico V 
I'M speaker $5.95 extra. Crystal mike and 
desk stand $4.95. 

20 -WATT AMP. 
KIT, $17.95 

Build this 20 watt util- 
ity 110 volt AC 20 
Watt power amplifier. 
Steady punched chassis. size 12 x 6 x 21/4 
Inches. Has two Input circuits, one mike 
and one phono. Mike stage has 135 DB 
gain d treble aoatrol D 

bass 
Designed for 

H 
w e with 

speakers; nhas 8-16 ohm output trans- 
former. All parts and easy-to-follow dia- 
gram furnished, including 

pubes: 
2-6SN7, 

6J5, 2- 6I,6GA, 5Z3. Kit 
$17.95. 

Nti 
JUKE BOX AMP. 

KIT, $24.95 
Juke Box amplifier kit. Model KV 7. All 
the necessary parts and tubes to build 
juke box type amplifier. Has push pull 
fl.6 tubes in the output. Proper tone 

circuits. Super heavy duty power 
trans, hoke and output trans. Everything 
furnished including tubes, diagram and 
photo, inputs for mike variable reluctance 
pick r crystal 

p 
pickup. Gives 25 watts of 

power. 

Complete Intercom 
SCOOP 
PRICE 

'rhe nicest Inter-corn 
yoe have e v e 
M de te a rap quality manufacturer. feet 

A 
complete two -tauon unit with 

and 
feet er 

ace 
black plastic case 

5 
inches. 

Made to sell for $25.00. Stock No. DG29. 
Sale Price $14.95. 

$1495 

PHONO -MOTORS, $1.98 
ALLIANCE 

Standard 78 RPM phono motor with turn - 
with turntable $2.95.78 Generals industries with 

4 regular $15.00. 1st motor With 
w' i hted turntable 78 rpm, net $5.95 
Dual speed rips drive for reg. and LP rec- 
ords $4.95. Replacement phono motor for 
automatic changers $1.49. 

SAVE 

50% 
Astatic MI.P -1 cartridge used in Webster 
Chicago and titanother original equipment 
changers. its needles. $1.49. 
Astatic MI.P -2 improvement o e r t h e 
Ml,P -1. lias quiet type QT dle, no sur - 
fare noise. Scoop rice, $1.95. 
Standard 1.-40. L -26. cartridges. old stand - 

cta't 1°1ro rest 
clip. Each. $.79 0 f $1500. 
Astatic L -70, L -75, tridges or equal. 
Each. $1.79; 10 for 615.00. 
Astatic 1.72A or equal 31/4 volt output. 

r ee e 
record s,' Also 

e tone 
lung 

are $1.79;0 
for $15.00. 
changeable needle, $3.29h 

permanent, but 

RCA magie-tone ell, with permanent sap- 
phir¢ needle. Modernization kit replaces 
haw, of old cartridges in RCA radio phono- 
graphs, built during 1938 and later. 4 
page In 9uuction book included. 

A scoop at 

Astatic Q'r 3 -M cartridge with silent needle 
response 

Daft. 10.000 
CPS. Reg. $8.40 List. 

SeooP Complete arm w i t h 31/a V. cartridge, 
52.29. 
Complete arm with 1 V. cartridge, $2.29. 
L.P. micro- groove arm with needle, $3.95. 

WALNUT ARM CHAIR 
CABINET. $29.95 
WILL HOUSE CRP -15 KIT 
Beautifully made walnut 
armchair cabinet. Outside 
dimensions 24" high, 16%" 
deep and 27" wide. Ample 
room for radio receiver 14" 
long, 9" high, and 10" 

deep. Will hold a changer up to 14" 
square. Will accommodate speaker up to 
12 ". Has record album storage compart- 
ment. Hinged lid covers changer com- 
partment. Cabinet AR -15, Net price 
529.95. General Instrument changer 
$14.95, extra. Armchair cabinet in blonde 
finish. Net price $34.95. 

DELUXE 30 -WATT 
AMP. KIT, $29.95 
Kit model RA -30. A 

complete 30 watt high 
fidelity Push pull 6L6 
amplifier. Ready punched chassis wi h 

cover to match. Beautiful opalescent fin- 
ish. Input for two mikes and crystal 
pick up. Perfect for the new GE Vlt 
Cartridge. Twin tone controls bass and 
treble. Inverse feed back. Heavy duty 
output trans for 4, 8, 16 and 500 ohm. 
Everything furnished including diagram 
and tubes 2 -6SJ7, 2 -6C5, 2 -6L6, 5V4. 
Worth twice our price. Build an amp you 
will be proud of. Kit model RA -30. Net 
529,95, Furnished with a merit Im- 
pregnated and shielded wide range out- 
put transformer with 4, 8, 16, 250 and 
500 ohm secondary $5.00 extra. 

6 -110 VOLT POWER 
SUPPLY KIT.$14.95 
New tility power sup- 
ply kit, works on either 
6 volt storage battery or 
110 volts AC. Furnishes 

power for a 25 watt amplifier and will run 
turntable from a storage battery. Kit 

6 -110 KR complete with diagram $14.95. 
6.110 volt 60 cycle vibrator only $1.98. 
Thermador 6 -110 power transformer $5.95. 

$59.50 Value 
Musical Amp., $24.95 
8 watt musical amplifier, 4 
tube AC type. Inputs is for crys- 
tal 

instrument pickup. 2 gain 
controls and tone 

e000trol. Has 
leatherette covered case. Made Made by a large 

manufacturer vt°sll atF 
$59.95. 

volt 
Brand 

AC new, fully guaranteed. ice, $24.95. operation. full Our scoop pr 
Stock No. XR -3 

DeLuxe Musical Amp., $39.95 
30 Watt musical amplifier with 12 inch 
speaker, a $75.00 value. Has the same 
appearance as the musical amp above: how- 

, it 1s our deluxe model with two 6L8 
how- 

ever, tubes. Inputs for mike and in- 
strument pick -up. The last word in musi- 
cal amps. Stock No. MM -30X. Net, 
$39.95. 

$110.00 S -56 
Hallicraffer 
Only $59.50 

Hallicrafters Model 
S56 Chassis d dial 

no cabinet). Made to sell for $ií0.00. 
The finest radio chassis value today. 11 

audi tubes 
AM. 

ly $59.50 each. 
w1t While the last 50 
we. 

have cla tss.. one 
Hallicrafier's Miodel S-58 $39.95 

AM 
Hallicrafter's Model 

kc and 88 to p108 me) 
radio, 7 tube AC-DC in metal cabinet, With 
speaker. Made to sell for $59.50. Mc- 
Gee's scoop price, only $39.95. Better 
get your order in now; supply is limited. 

BC- 458 -New $5.95 
Brand new Army BC -456 5.3 to 7. M.C. 
T ransn,itter In original cartons. While they 
last, $5.95 each. 

GAROD 
PERSONAL RADIO KIT, $14.95 

Size 61 x 31/4 x 41/4- Weight 31/1 Lbs. 

Simple Assembly and Wiring Instructions 
This kit is ready for immediate delivery. The s nationally known 
factory that manufactures tens of thousands of this radio, is line 
producing this radio kit for us. Every part, from the cabinet down 
to the last resistor, is matched. The chassis is ready punched: all you 
do, is mount nt the parts and wire. This radio kit will assemble into 

bautiful personal radio for you, just the same as 
the is for the 

factory. We furnish you a diagram, photograph completed chassis and full assem- 
bly instructions so that those with minimum knowledge of radio may wire this kit. 
The beautiful case is ade of metal with plastic hinged lid and snap-on back. The 
lucite face of the receiver has an inlaid gold design. The circuit is the conventional 
two gang superhet type. with A.V.C. Receives the broadcast band 540 to 1650 KC. 
Uses miniature tubes: 1R5 converter, 155 detector A.V.C., 1T4 amplifier and 354 power 
amplifier. Alnico V PM speaker. The loop antenna is built in the lid. Radio comes on 
automatically when lid opens. Operates on self -contained batteries. Priced complete with 
tubes and 671/4 volt 

tt 

"B" battery and flash cell Not AC -DC), Nothing else to buy. 

Model X -45, Price $14.95. Include Postage for 6 Ibs. 
Scoop Model X -45 Personal Portable Kit Wired and Tested With Batteries. Net $17.95 

NEW 8 -TUBE ECONOMY 3 -GANG SUPERHET KIT, $16.95 
Kit Model ABK -7. A complete kit of parts and tubes to build an 8 -Tube 
utility radio chassis for custom installation. Made from basically De- 
trola components. Has 6" slide rule dial and 3 gang tuning condenser. 
R.F. stage on both broadcast and short wave. Receives 550 to 1650 
kc and 6 to 18 mpegacycles. Has heavy duty 8" speaker. Kit is priced 

68427, bJ5, and push -p complete with all 
25L's, 25Z6 

ready phoos and schematic 
chassis 
hematic 

and tubes: 
kiit8has 

not only top selectivity and sensitivity, but high fidelity audio, with continuously vari- 
able tone control. A real McGee value for only 516.95. 
Kit Model AC -AKB. Same chassis and frequency coverage as Model ABK -7 except has 
6 tubes with single 6V6 output tube and 90 mill power transformer. Everything else 
Is the It is designed for those who prefer straight AC trans. type radio. A 
complete kit. Everything furnished including tubes and diagram. Net, $16.95. 
Basic Kit Model DBK -8-the same as ABK -7 shown above, but only the basic parts are 
furnished, no tubes or speaker. You et the diagram -dial punched chassa -all coils, 
tuning condenser and band switch and loop ant. Sale price, $8.95. 

4 -TUBE T.R.F. KIT 

BARGAIN $695 
SPECIAL 

for 4 tube 
students 

AC-, 
Sbeginn 

Ideal 
ers. Every part fur- 

nished to build this kit including tubes. 
diagrams and photos. fias Alnico V PM 
speaker and tubes 125K7. 12SJ7. 5085 
and 

Receives broadcast 550 550 to 160 
airplane 

This is the easiest type of radio to build. 
Kit Model TF -4. Weight 6 lbs. Net 
$6.95. 

McGee's Theatre Quality 
AMPLIFIER KIT $24.95 

Our sales a n d engineering department, 
realizing that not everyone ean afford a 
$100.00 audio amplifier. has designed a 

Am- 
plifier 

kit. 
Response essentiallydflat, from 

20 to 17.000 cycles. It contains every 
part, tubes and ready punched chassis. Has 
input for a rystal or dynamic microphone 
and gain d tone compensation for the 
new G.E. Variable Reluctance pickup, as 
well as the conventional crystal pickups. A 
4 step tone switch for tone equalization. 
This kit has 34 watt Merit high fidelity, 
was impregnated output transformer, with 
4, 8, 16 and 500 ohm taps. The chassis 
is of heavy treated metal, ready punched; 
approximately 5x11 inches. The quality of 
all parts 15 second to none. Priced com- 

with tubes a follows: 4-6C4st , 2- 
6AQ5. and 2-6X4, This is the e am- 
plifier kit we know how to produce and we 
have made thousands. Kit Model ME -15R. 
Net price, $24.95. 

DELUXE 5 -TUBE 
AC -DC KIT 
OUR 

LEADER $995 
Made from Detrola Components 

housed In Iae13o in hw o cabinetrwIth full 
plastic front. Lighted slide rule dial. In. 
corporates a standard 2 gang superhet cir- 
cuit. Loop antenna, ready punched chassis. 
ec. This is another one of our line pro- 
duction radio kits. Every part is furnished 
Including tubes. 12BA6, 12BE6, 12AT6. 
50B5 and 35W4. Diagrams, photos and 
Instructions are included. 5' dynamic 
speaker. Receives broadcast 550 to 1650 
kc. Weight 9 lbs. Kit model TF -88. 
Net 

6 TF-611 wired and tested. Net $12.95. 

//00/1, 

GAROD DELUXE 
5 -Tube Kit $12.95 

This is our latest ami 
finest AC -DC radio kit. 
Receives Broadcast. 540 
to 1650 KC. Has full 
1 en g t h Illuminated 

slide rule dial. Choice of Ivory or Walnut 
abmet. high a efficiency 

superhet circuit, with P antenn, Ready 
punched chassis. full 5" PM speaker. Every 
part fits. Everything furnished, 
tubes. 12SA7. and 
50L6. This kit will go together just like 
it would on the production line. Diagram, 
photos weights 9 lbs n Kimodelr XAh49 

are 

Net $12.95. 

100 CARTONED AND 
RADIO TUBESED for only $35.00 

Popular GT tubes. All individually cartoned and branded Hy -Vac. Guaranteed best 
Quality. Full replacement. These tubes meet the ever - growing need for low -Cost serv- 
ice replacement and counter sales. Over 800,000 sold. A scoop item for the service 
dealer. 

39e EACH IN SMALLER QUANTITIES 
117P7GT 3V4 6SD7GT 12BE,6 3S4 6SF5 1918 6DJ6 
32L7GT 6C5 6SK7GT 35W4 1B4 6BA6 .. 6AG6 
12A8GT 6K7GT 6SN7GT 3585 12K8 6BE6 1258 
12K7GT 6A8GT 65Q7GT 6085 12A6 6AT6 6AL6 12AU6 
25Z6GT 5Y3GT 26L6GT 1T4 12SF7 6X4 6C4 12AU7 
6A7 6K6GT 7017GT 1L4 6F5 6BJ6 6AU7 12AT7 
47 607GT 117L1GT 1U4 6J5 6AK5 12BF6 12SNT 
12F5GT 6V6GT 11723 1 R5 6SJ7 6BH6 12BF7 65LT 
6S8GT 6X5GT 12AT6 155 12SJ7 80 126X7 
6P5GT 6SA7GT 12BA6 304 6AJ5 6BF6 

75% OF THE TUBE YOU USE, 49c EACH, GUARANTEED 

NAME BRANDS CARTONED AND UNCARTONED 

12AH7 
27 
26 
78 
76 
3S4 
6U4G 
5Y3G 
6AC7 
35Y4 
14A7 

6C5 
6146 
6J5 
6117 
9001 
9002 
9003 
1625 
6SA7 
1407 
1486 

6SC7 
6SF7 
6507 
6SH7 
65J7 
65K7 
6SL7 
6507 
65N7 
7E5 
7E7 

6SR7 125G7 6R7 35Z5 GT 
6V6 GT 125H7 6L7 35W4 
6X5 GT 12SJ7 7Z4 50B5 
6ABT 12SAT 12507 2525 
12AT6 12SL7 12S RT 2626 
12BA6 125C7 50L6 6D6 
126E6 1T4 12SK7 6C6 
12146 1 R5 25L6 GT 6J1 
12J5 GT 1S5 35L6 GT 77 

6K5 GT 
6A3 
483 
2051 
25Z5 
6B4 
6C4 

TH7 7B6 7F7 7C5 7Y4 
7C7 767 7N7 7Z4 - 

Sylvania or Equal. 

1LH4, 1LC6, 1LA6, 

1LG5, 3LE4, l 59c; 

1LN5, 1LD5, Nne BQana, 1s 58rina.501 
A7'orl 35 ÁS 

AS. 

ILB4, ILC5 New' 
re. 

WAA 610 ( Rusty/. Each. 49e; 

10 for $5.50. 6I0BG oc Mect0al. Reg. stock, R $1.09. 

Relay Salvage Scoop $1.00 - 

HAS 6 HIGH RESISTANCE RELAYS 

Auto pilot amplifier salvage scoop. Has 6 high re- 
sistance relays that operate in tube plate circuits on 
less than S mills. Also 4 controls. Choke cond., 
etc. Less tubes. Used but in good condition. Weight 
12 lbs. Stock No. C -1T. Net, $1.00 each. Full 
remittance plus postage on this item. 

McGEE RADIO COMPANY 
February, 1919 

ORDER FROM THIS AD SEND 25% DEPOSIT- BALANCE C.O.D. 
PRICES F.O.B. K. C. 1225 McGEE ST., KANSAS CITY, MISSOURI 

93 

www.americanradiohistory.com

www.americanradiohistory.com


Buy a 15 -Inch Permanent Magnet Speaker at McGee for Only $9.95 

$190.90 
Value 
Wire 

Retold et 

COAXIAL 12 inch Alnico V. P.M. Speaker 
Regular $27.50 List Only 

* BRAND NEW * FACTORY CARTONED * ALNICO V MAGNET * BUILT IN MATCHING NETWORK * BEST SPEAKER VALUE IN AMERICA 
Designed by one of America's finest speaker builders, for FM high fidelity radios, 
record players and P.A. systems. This speaker is incorporated in radios selling in 
the $500.00 bracket. It is a specially designed 12" Alnico V magnet PM, with 
built in 4" Alnico tweeter. The high -pass filter is concealed under the pot cover. 
Just hook to any 8 ohm output transformer. (Will hook in place of any house 
radio speaker, as most speakers have 8 ohm voice coils), only two wires to con- 
nect. Will handle approximately 18 watts. This co -axial PM speaker should sell 
for $35.00. Why buy an ordinary speaker, when we are offering a co -axial Alnico 
V PM for only $12.95? Latest 1948 production, not surplus, fully guaranteed. 
Stock No. 4 -12X. Weight 8 lbs. Two for $24.95. 

Our Leader - 
Wire Recorder 
For Churches. 

Net $69.50 
Makes and plays 
back thru its own 

amplifier and speaker -a 1 

hour, 30 Minute, or 15 
Minute Wire Recording. 
Made to retail for $100.00 
by Air King. Portable with 
Blue Leatherette carrying 
case, weight of 24 lbs. 
1 Hour spools of wire 
$3.25 extra. Complete 
ready to operate Stock 
HA -725. Net $69.50. 

15 INCH SUPER COAXIAL $2495 The King Coax. A 21.5 oz. 15 inch Alnico 
V PM speaker 

wW 
th a built-in high fre- quency tweeter. Will respond to from 50 to 12,000 cycles. This is ruggedly built speaker with a enier one piece mold- ed cone. Built -in high pass filter. Just hook to any 8 ohm output. Built by the aker of our ever popular 12 inch coax model 

offer you 
This 

5.15E 
speaker has 

inch coax for of over 
only $24.95. Weight 22 lbs. o 

12" 15 WATT P.M. SPEAKER 5 for $22.50 
Nationally known 12" 6.8 oz. Alnico V PM. with 1" S ohm voice coil. Will take 15 watts. Grey finish. Our leading 12" speaker. 
Stock No. CH -12. Net, $4.95. 5 for $22.50. 12" 12 Oz. Mag. Will Take 20 Watts $8.95 
Super heavy duty 12" 121/2 oz. Alnico V mag- net PM with 11/4" with 8 ohm voice coil. This speaker is equal al to 60 oz. of old type magnet. 
Will take 25watt peak. Stock No. CH -13- $8.95; two for $17.00, 

PORTABLE WIRE RECORDER WITH 12 WATT P.A. SYSTEM 
$6(,95 Why Not Record a Full Church Service and Replay for Shut Ins 

Portable Wire Recorder Model GN-I I 

Has ready wired and tested 5 tube AC type amplifier with 
Diagrams 

8 
show bees 

Built-in 
eraser circuit. Input for crystal mike or phono pick -uP s you can 
record from any radio receiver. 3 position switch enables you to quickly change from 
record to playback or conventional P. A. System. This amp delivers 12 watts of good clean 
audio. Here is what you get: Webster 79 recording mechanism, with 15 minute spool of wire, at- 
tractive leatherette covered case, 6" heavy duty PM speaker and wired and tested 12 watt AC wire recording amplifier. All you do is mount the amp, recording echanism arid speaker. Simple in- structions furnished. Portable Recorder Model GN -11 Net 569.95. Crystal mike $4.95 extra. 
Deluxe Portable Wire Recorder Model GN -12. Has same features as the model GN -11, as well as a larger split type leatherette covered case and a heavy duty 10 inch PM speaker. Deluxe Portable 
Wire Recorder Model GN -12. Net $79.95. Crystal Mike $4.95 extra. 
Recording Wire, 15 minute spool $1.30. 30 minute spool $1.95, i hour spool $3.25. 
Either the GN -11 or the GN -12 wire recorder listed above may be had with the Webster wire recording mechan- ism or the AIR KING type wire recording mechanism which will record from a phono record. Specify when order- ing which mechanism you want. 

Brand New 1948 Production 

15 -INCH 
PERMANENT 

MAGNET 
SPEAKER SCOOP 

OF ALL TIMES 
New Molded Cone 

SCOOP $995 
PRICE 

Pre -War or Post -War, you never 
bought a speaker like this, for 
such a scoop price. Made by a 
nationally known builder of fine 
speakers. A full 15" 12% oz. Alnico V magnet speaker of 
juke box quality. Has standard 8 ohm voice coil. Will take 
up to 18 watts average or 25 watts peak. Here is a speaker 
that will bring out those low notes. Latest 1948 production; 
not line through -outs. Every speaker is guaranteed new 
and perfect. We may not be able to continue this offer for 
long. so place your order now. Stock No. 15 -KR. IN('LUDE 
POSTAGE. Weight 11 lbs. A $35.00 value for only $9.95. 

15 INCH 35 -WATT P.M. SPEAKER $16.95 
Model 15 -LS. 15" 21% oz. Alnico V Magnet PM Speaker. 
Will take 35 watts with ease. Thousands of dollars were 
spent in building the fine tools to produce this speaker. The 
8 ohm voice coil is 1%" in diameter and has been heat 
treated and plastic coated. Constructed to eliminate loose 
voice coils, wires and wrapping. Made by a renowned builder 
of fine speakers. Truly the King of juke box speakers. 
Weight 18 lbs. Net Price 5 1 6.95, 2 for $32.95. 

SALE! RECORD PLAYERS -AUTOMATICS -LONG PLAYING AND STANDARD 
Children's Player Kif $7.95 

New, children's electronic player. Of- 
fered in kit form. Includes all material 
necessary. Attractive red plywood cab- 
inet, self -starting phono motor and 
crystal pick -up. 4x6" PM 
speaker and parts to build 
701.7 amplifier. Diaggrr 
included. Stock No. LJe1. 
Net Price $7.95. 

LJ -1 $7.95 
Detrola Automatic Changer works au- 
tomatic on regular 78 -RPM records- 
and manual on LP 33ú records -12 
Arm Type). Same as used on many 
original equipment radios. Scoop Price 
$19.95. Stock No. LP -D 2X. 

CAPITOL 
PORTABLE 
CASE CK -1 
AND CC -8 

SALE 
RECORD 

CHANGERS 
$12.95 Up 

ECONOMY PORTABLE PLAYER KIT $9.95 
Portable Player Kit Scoop $9.95 

Deluxe portable electronic record player kit in deluxe capitol case. Includes all pptarts and easy to wire dia - 
ccaarrying0e ses self-starting phono motor, leatherette portable 
speaker and all necessary parts to build 70L7 amplifier. Stock No. CK -1. Net Price $9.95. 

Record Player $14.95 
Complete record player. Component parts shipped sep- arately. Amplifier is ready wired and tested. Ampli- fier has four tubes, 12Sg7, 2- 11723, 50L0. All parts 

e included. self-starting phono motor, crystal pickup, 
and heavy duty PM speaker d amplifier, with tone and volume control. Deluxe capitol heavy wooden case is covered with brown leatherette and has chrome fittings and speaker grill. Stock No. CC -8. Net Price $14.95. Model LP -CCS -Same as above only Dual speed with 2 pickups, $19.95. 

Super Portable Player With A.C. Amp. $19.95 Super deluxe record player with push pull 7C5 AC type amplifier and 6 inch speaker. All you do is mount amp. in the case. Case is of the accepted type. This player should sell for $35.00. Stock No. DL -3. Net $19.95. Offered with Stewart Warner automatic changer. Stock No. ARO -4. Net $27.95. 

Wagner Nichols Micro -Groove 
Recorder $111.95 

Now 
rder. 

you 
Made by Wagn r Nichols. Cuts 500 lines to the inch. A 15 minute record may be made on a 4" thin plas- 

tic disc. Good tone quality, powerful 
playback amplifier. This is the re- 
corder of 

external speaker. so Priced 
Price) $111.95 mExtlahblanksd$1 39e perdidoze. 

blanks. 
agner. 

Nichols Micro Groove Recorder Stock No. WN -34. Net $111.95. 

Latest Aero Changer, made for Stewart- Warner. 
Equipped with the popular Webster high list bouncing 
pickup cartridge. With permanent OT Needle. Plays 
10 12^ or 12 10" r ds utomaticallY Base size 
12513 ". Scoop price $12.958 2 for $25.00. 
General Instrument automatic changer. Base size 
101/2x12 ". Plays 10 12^ or 12 10^ records auto- 
matically. A real value at only $14.95 each. 
Farnsworth, 2 post automatic changer; complete with 
new variable reluctance cartridge. Net price, each $19.95. 
V -M 400, twin post automatic record changer, will 
intermix 10" and 12" records. Scoop price, each 
$19.95. 
Famous Triple Post Seeburg intermix automatic 
changer, will play 10" and 12" records together. 
Net price, each $29.95. 
Leatherette covered bases designed to fit any of the 
above changers $1.95 extra. Specify type of changer 
when ordering base. 

DUAL SPEED AUTOMATIC CHANGERS 
v -M Model 800 -A plays both 3318 and 78 Ri'M rec- 
ords. Base size 131/2x14 ". Furnished with two per- 
manent needles. Net price $23.95, 2 for $46.00. 
V -M Model 400 -C Deluxe model, dual speed changer. 
Intermixes 10" and 12" records. Base size 137/ax 121/4". Net price $33.95 each, 2 for $63.46. 
Webster- Chicago Model 256, dual speed; for the regu- lar nd microgroove records. Base size 14x14 ". New Tilt- O- Matie" cartridge. Net price $33.91. Webster - 
Chicago standard model 246, dual peed automatic changer for the micro- groove, 

speed 
records. 

Base size 12x131/2 ". Net price $29.25. 
Webster 156 changer. Equipped with variable reluc- tance cartridge. Brand new. but have been removed from new radios to be replaced with twin speed changers. Show slight mounting marks. Guaranteed perfect. Net price $22.95. 

Our Leader Magnetic Tape 
Recorder $250 List -Net $149.50 

Magnetic tape recorder of nationally known 
manufacturer, complete ready to operate. 
Has AC transformer type amplifier for re- 
cording and playback. Housed in an at- 
tractive leatherette case, with microphone. 
Makes a 30 minute recording from stand- 

ard magnetic tape. Made to sell for $250.00 list. McGee's 
scoop price $149.50. Circular sent on request. 

Webster Racine V.R. and Pre -amp 
Scoop Price $5.95 

New Webster cartridge, with re- 
movable permanent needle. Re- 
sponse is second to none. Of- 
fered with a pre- amplifier (6SC7) 
ready wired and tested. A scoop 
at $5.95, complete. 
Webster Ml -VR cartridge only, 
$4.41 net. 
New General Electric V. R. car- 
tridge No. RPX -040, with remov- 
able needle. Net $5.85. 
General Electric V.R. cartridge RPX -041, for micro- groove 
records. Net $5.85. 
Our 6SC7 type pre -amplifier with either RPX -040 or 
RPX -041 cartridge. Net $7.95. 

15" THEATRE TWIN 
SPEAKER $29.95 

Our sound laboratory has assem- 
bled this fine speaker combina- 
tion. A super heavy duty 15" 
cinaudagraph Alnico V PM and a 
University Lab. trumpet type 

L -25 $19.95 BW -3L $29.95 high frequency tweeter. Ready - 
cut plywood baffle and cut to fit 

speakers to the baffle and connect 
cloth. All 

ct the l y mfd. high 
is pass 

filter. This combination will take 35 watts of audio and re- 
produce 
quality. 

40 
Stock No. BW-3L, Net 

speaker 29.95If combination 
bane cabinet s 

desired, order the L -25 below. 
University ersity Lab. high frequency tweeter trumpet with connect- 
ing instruction. Same tweeter as used on the above theatre 

Net 
Walnut 
combination. or type 

$11.76. 
speaker baffle. Size 12x22x26 ". Will 

accommodate either 12" or 15" peakers. Air relief cutouts 
in corner of grill. Weight 30 lbs. A $25.00 value for only 
$19.95. Stock No. L -25. Net $19.95. 

WORLD'S BEST VALUES IN SPEAKERS 
Following Speakers listed are latest production No- Factory 
throwouts made by the largest facto who furnish the original 
equipment to America's biggest Radio Factory. Every speaker 
guaranteed. 
3" PM 1 Oz. Alnico 5 Magnet $0.99 
4" PM 1 Oz. Alnico 5 Magnet .99 
4" PM 11/2 00. Alnico 5 Magnet 1.19 
5" PM 1 Oz. Alnico 5 Magnet .99 
5" PM 11 /a Oz. Alnico 5 Magnet 1.19 
6" PM 11/2 Oz. Alnico 5 Mag., Square 1.49 
6" PM 2.15 Oz. Alnico 5 Mag., Square 1.98 
6" PM 3.16 Oz. Alnico 5 Mag., Square 2.49 
61/-." PM 1.5 Oz. Alnico 5 Mag., Round 1.69 
4x6" PM 1.5 Oz. Alnico 5 Magnet 1.49 
6x9" PM 3.16 Oz. Alnico 5 Magnet 2.98 
7" PM 3.16 Oz. Alnico 5 Magnet 2.98 
8" PM 3.16 Oz. Alnico 5 Magnet . 2.98 
10" PM 4.64 Oz. Alnico 5 Magnet. ....... 3.98 

Hot Buys in PM's -With Trans. 
4" PM 1 Oz. Alnico 5 2500 ohm Trans. $1.49 
4" PM 1 Oz. Alnico 5 10M ohm Trans. 1.49 
5^ PM 1 Oz. Alnico 5 2500 ohm Trans. 1.69 
5" PM 1 Oz. Alnico 5 10M ohm Trans. 1.69 
51x2 PM 1 Oz. Alnico 5 2500 ohm Trans. 1.89 
6' PM 1.5 Oz. Alnico 5 2500 ohm Trans. 1.99 
6" PM 1.5 Oz. Alnico 5 7000 ohm Trans. 1.99 
6" PM 2.15 Oz. Alnico 5 7000 ohm Trans. 2.49 
6" PM 3.16 Oz. Alnico 5 10M ohm Trans 2.98 

Hot Buys in Field Spkrs. With Trans. 
5" PM 450 ohm Utah -2500 ohm Trans. $1.98 
5" PM 450 ohm Utah -7000 ohm Trans. 1.98 
6" PM 1500 ohm Utah -7000 ohm Trans. 2.29 
8^ PM 450 ohm Utah -7000 ohm Trans. 2.98 
8" PM 1000 ohm Utah -Less Trans. 2.49 
10" PM 1000 ohm Utah -Less Trans. 3.98 
12" PM 450 ohm Utah RCA, Less Trans. 4.98 
12" PM 1000 ohm Magnavox. Less Trans. 4.98 

Famous Magnavox Speakers 
6" Auto Spkr-4 ohm $2.49 
7" Auto Spkr -4 ohm 2 98 
8" Auto SPkr -4 ohm 2.98 
5" 8 Oz. Alnico 3 PM 1.79 
8" 12 Oz. Alnico 3 PM 2.98 
10" 21 Oz. Alnico 3 PM 4.98 
12" 21 Oz. Alnico 3 PM 5.98 

SAVE 1/2 
AUDIO 

. 

, 

OSCIL- 
LATOR y¡ 

S2995 

General Electric VGA -4 Audio 
Oscillator. Variable from 25 to 
16,000 cycles. Brand new. Weight 
31 lbs. Regular price $49.50. Sale 
price $29.95. 

ON G.E. 
TEST EQUIP. 

SINE OR SQUARE 
WAVE GENERATOR 

SALE $ C 995 
PRICE J 

General Electric VGA -2 
Sine or Square Wave 
Generator. Variable from 
20 to 20,000 cycles. Ac- 
curate to one cycle be- 
low 33 cycles. Weight 
43 lbs. Regular price 
$150.00. Brand new Sale 
price $59.95. 

McGEE RADIO COMPAN Y ORDER FROM THIS AD SEND 25% DEPOSIT - BALANCE C.O.D. 
PRICES F.O.B. K.C. 1225 McGEE ST., KANSAS CITY, MISSOURI 
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1110 ASSORTED 6OOVOT STANDARD BRAND öBNáÉ °.SE.<<o'. $695 
GET YOUR GLASSES AND 

LOOK THESE OVER 
40 ft. No. l6 Luadin, rubber covered and .handed. 

Special 19c 
I.C.A. Universal AC -DC line cords. $1.00 value. 

Special 49c 
8 ft. G.E. AC line cord and plastic coated plug 24c 

10 for $2.00 
6% ft. G.E. AC line cord and plastic bakelite plug..16c 

30 for $1.50 
2 gang condenser. 2 I.F.'s, loop. and oscillator coll. 

matched. Special $1.29 
Finest 4511 I.F. transformers. ]latched. You can't beat 

this. Each 49c 
Pee Wee Iron Core 456 I.F.'s. A hot value. Each 39e 
JO watt wire wound resistors, all sizes 19e 
25 watt wire wound resistors. all sizes 25c 
67Sí volt "B" wafer cell, best quality $1.39 

5 for 6.50 
high grade Grill Cloth, brown or grey, 4g" wide 

I yd 1.49 
Spaghetti tubing, S4" bundle ass'td 9" long. Specia1..19e 
3 or 4 wire oscillator coils. 456 special 15e 
Bronze dial cable. as used on old sets. Spec. 100 ft 99c 
2 watt Neon lamp. Standard base, 35c value. spec 19e 

10 for $1.50 Hi- impedance Army head phones. Civilian type band and 
cord, special $1.49 

Loop antennas. Snell. medium and large. All late pro- 
duction. Special 29c 

38/62 Solder. Made by Million Lead Co. Good quality. 
50` MA.a AC -DC chokes. 39e; 75 MA 59e 
605.6 output transformers, 3Q5 outputs, 39e; 10 for $3.50 

4 watt universal output transformers 750 
8 watt universal output transformers 95c 

12 watt universal output transformers $1.25 
60 MA Staneor flush -mounting 6.3v, 5v transformers. for 

5 and 6 tube sets $2.49 
605íA Uprlte transformers 6.3v, transformers. 

special 1.95 

PORTABLE P.A. $39.95 
19 watt Complete portable 
public address system. Has 
inputs for a crystal or dy- 
namic mike and phono pick- 
up. Has push -pull 7C5 tubes 
in output. Attractive leath- 
erette covered split type case. 
Priced complete with two 10" 
PM speakers. This is a com- 

plete public address system wired ready to play. Stock 
No. IOC -18. Net 539.95. Priced complete with crys- 
tal mike and desk stand. 
Amplifier chassis only with tubes. less speaker, case and 
mike: in kit forro. Diagram furnished. Stock No. AC -18. 
Net. 510.95. AC-I8 amplifier wired and tested. 

Net $ 14.95 

30 WATT AMPLIFIER 
$32.95 

Aboute 3(I watt amplifier, with 
6 tubes: 2-65(27, 1-6N7. 2 
61.8, 1- 5154G. 2 microphone 
and phonograph input. Output 
transformer tapped for 2, 4. 8. 
15 and 500 ohms. Tao tone 
wrinkle finish nicely finished 

CANC. Stock No. P112 -25. Net price $32.95 

1948 MODEL -MIKE -BROADCASTER 
ONLY $7.95 

Broadcasts 800 to 15011 hi 
from either a plionograi l 

pick -up or crystal or di - 

frantie alike. cakes n y 
radio receiver a l'.A. sys- 
tem, record player or re- 
cording amplifier. Gives 
broadcast quality. 11 a s 

fader control from mike to 
record. simulating a regular broadcast .station. This is 
a powerful model: using 2- 351tá, 12:07 and 35W4 tubes. 
Priced with tubes and connecting instructions. Works 
on 1111 volts Al' -DC. Crystal mike and desk stand $4.55 
extra. Model DE -5 truly a de -luxe mike -phono oscil- 
lator. 

assis Model 819 -A. A deluse broadcast 3 -way; 110 
volt. AC or DC or battery pack radio chassis. complete 
with 8 tubes. 6" slide rule dial and 0" PM speaker. 
Size 12 x 0 x 7 inches. Made by a No. 1 manufacturer 
for a top mall order house. lias tuned RE stage: giving 
high sensitivity and selectivity. A $25.110 value for 
only $1 4.95 

8 -TUBE A.C. CHASSIS $24.95 
Chassis Model 828. 8 tubes with push -pull 7C5 output 
tubes. An AC transformer type radio with pre- selection 
13 gang condensers. Receives broadcast 550 to 1600 kc 
and foreign shortwave, 5.5 to 18 mc. Furnished with 
tubes and 10" speaker. Size 11 z 6 x 8 in. A $59.511 
value. This is all the radio anyone should want. Scoop 
price $24.95 

SCOOP SALE ON RADIO 
CHASSIS; 6 TUBES, 3 -WAY 

$14.95 

6 -TUBE AC -DC CHASSIS $14.95 
Chassis Model 810. A deluxe 6 tube AC -Dl' superhet 
with 3 gang tuning condenser. Receives broadcast and 
foreign shortwave bands. Complete with 5 slide rule 
dial and 4 push buttons, tone control. Priced complete 
will' tubes, 7107, 14(37, 7B7. 7C6, 50A5 and 35Y4 and 0" 
speaker. This is a better chassis than offered in mantle 
sets selling for $40.00. Only few to sell at..$14.95 

10 STATION INTERCOM $79.95 

This 10 station peton- button inter -cons. originally cost 
the dealer over $40.00. Attractive walnut finished cab- 
inet: made by East coast manufacturer. With tubes 
14F7, 501.6 and 35Z5. Master and one sub-station, net 
$29.95. Extra sub $5.95 each. 
lied hot values in new light weight crystal pick -ups. Only 
1 oz. needle pressure -curved arm construction. Available 
in two type normal voltage output and high output type 
3% volt normal output pick -up. 
Stork No. W -1 Net, $2.29 
high voltage pick-ups--Stock No. W -2 Net 2.29 

WEBSTER 56 CHANGERS $19.95 
Brand new Webster 56 record changers with crystal car- 
tridge of normal output voltage. These are new changers 
but hare been removed from new radios to be replaced 
with dual speed models. A regular $26.66 dealers' net 
item offered for only S 1 9.95 

LP RECORD PLAYER ATTACHMENT 
$14.95 

Model LP -38 Single record at 
tachnlent for playing new micro 
groove or standard records. You 
get a readycut walnut basse. DM 
General Industries 33% a n d 78 
RPM phono motor. LI' pickup for 
icro- groove records. 
Net price $ 14.95 
5V :th additional pickup made by' 
liure for playing standard 78 ItPM records, as pictured. 

\ t 3.95 
price 

NEW L.P. Pick Up with Needle 

GAROD 9 -TUBE AM -FM CHASSIS 
WITH 12" SPEAKER 

$59.95 
McGee's monthly special Ilarod 
9 tube broadcast and F31 chas- 
sis. Powerful transformer type. 
Twin lited plastic dial. Full 
12 In. dynamic speaker. This i. 
not a cheaply built chassis but 
a full groan radio. The same 
chassis is incorporated in re- 

ceivers selling for 5300.00. Why not install this in your 
old cabinet? Compact construction makes this chassis 
adaptable to most all console or ehairside cabinets. Stexk 
No. LA -111 net with tubes and 12 in. speaker $59.95 
24" Cables per pair $1.50 extra. 

FM -TUNER ! 

Top quality F.1 tuner for 88 to ! 

1)18 MC. This is a ratio detector 
type. A full superber, not a 

regenerative gailaet. This one 
works or your money back. 
Stock No. FIt -88. 
Net Price 520.49 

DE -2X Phonograph Oscillator. Broadcasts from 800 to 
150(1 K1' gain for any crystal pick -ups. A new, powerful 
circuit has variable gain control. Priced complete wLth 2 
tubes and connecting instructions Net, 713a95 

SUPERHET BROADCAST TUNER $7.95 
Broadcast superhet tuner for connection 
to any phono amplifier or 1'. A. sys- 
tem. Built tin a small compact chassis 
with dial plate and tuning knob fur- 
nished. Requires only three connections 
to amplifier. ('ses three miniature 
tubes. Loop antenna and instructions 
are included. Specify when ordering, 

whether tuner is to be used on AC-DC or AC type ampli- 
fier. If you don't specify we will ship tuner for AC type 
amplifier. Stock No. PAT -3. Net Price $7.95 

8 -WATT AMPLIFIER WITH P.P. 50B5 $9.95 
4 tube. tua rectifier, AC -DC amplifier. 
Push- null 5R5 utput aubes. with 
1253 ,Gain for mike or G.E. variable 
reluctance peek -api, 1251,7 ,Gain for 
conventional crystal pick -up, and phase 
inverter. This is a nice small audio 

amplifier. with tone and fader control, plus inverse teed 
back. Furnished wired and tested. complete with tubes. 
8 watts output. Ready to play. Weight 6 lbs. Model TM -5. 
Net price $9.95. 
Crystal mike and desk stand 54.95 extra 8" PM speaker 
{2AS extra 6.E. vin.o,ie :,lu,-1 :u,ce pi, kI p .,rtr,Le 
54.99 extra. 

UNIVERSAL UNDER DASH CONTROLS 
$3.98 . 

Attractive 
with choice of drive 

ttractive Under Dash Remote 

ratios. 8. 10. 12, 16, or 20 to 1. 

count 
ratio 

dthee tuns 
you 
minced. to 

O . 
Il 

Ip 

max. of the condenser gang and dou- 
ble. Specify ratio when ordering. If 
on -off switch in remote control, add 51.110 to the price. 

HEAVY DUTY VIBRATOR 
Made for 6 -110 volt amplifiers. 
Freq. 00 CI'S. Scoop price. S I .99 
135 ma 0 -I10 volt conventional 
power transformer. with all wind- 
ings: sill run phono nomr.$5,95 

(Use with above vibra0,m 

DON'T PASS UP THIS 100 COND. DEAL. 
100 OF YOUR CHOICE $6.95 

All tie 1densers are first run and of nationally, known 
manul. , i ,re. Standard sine. branded and rated 600 work- 
ing volts. These prices a e down to earth. less than 
Jobbers' coat. Every Condenser guaranteed. Pick types 

you 
want from list below or Just order 106 assorted. We 

will give you some of each size. 
.1101, .002, .1105, .01, or .112 6 e each 
.05, 7c each; .1, 8e each; 100 for $6.95 
Buffer condensers 1600 volts rating. 
.001..0115..008, .01. .02. Ile each: 10 for SI.50 

EQUIPMENT TYPE BYPASSES 
Popular sizes of famous brand equipment type 400 volt 
rated tubular condensers. C.D., Solar or equal. Ideal 
for replacements in AC -DC sets, etc. We sell these to 
our dealers by the hundred for $5.00. 
.01 400 volt. .05 400 volt, .1 400 volt Se each: 100 
for 55.00 : 25 400 volt I O C .5 400 volt 12e 

SAVE 50% FAMOUS -BRAND 
600V. PLASTICS 

Newest molded 600 volt condensers. The best there is. 
High temperature plastic construction: moisture resistant. 
Slade by renowned builder of condensers whose name 
you are familiar with. Save over half on these sizes. 
,nut, 002, .005. .01, .02. 10 c each; .05. I I C each: 
.1 mfd I 2 each 

STANDARD BRAND ELECTROLYTICS 
Twist Mounting Small Aluminum Cans 

We made a lucky purchase of 25,1100 small aluminum 
can I ta 1st mounting) F1' type electrolytic condensers. 
All are 1" and 1 %" X 2" and 3" height. Salve type used 
in original equipment. by manufacturers. All carry a 
one -year guarantee to you. Priced at up to 70% off reg- 
ular dealers' net. Order a good supply now. 
40 x DI 1511 volt Alum. can 5.39 
40 x 40 150 volt Aluno. can 49 
411 x 411 150v. 20 25v Alum. can .49 
Su X 211 x 20 150v Aluno. can .59 
25 z 25 mfd 25 volt Aluno. can .19 
50 z 30 150v. 211 mfd 511v. 100 10e Alum .59 
411x 40 150v. 40 z 40 25v Alum. can .59 
411 x 20 1511v, 21111 mfd 0 volt Alum. can .59 
10 nail. 4511v Alum. can .29 
20 mfd. 4511, Aluni. can .39 
411 mfd. 450v Aluni. can .49 
10 z 10 x 10 mfd 45nv Alum. ran .49 
10 x 10 mid 450v Alum. can .49 
30 x 15 o 10 450v Alum. can 

X 40 450v. 25 mfd 25v Aluno. can 69 
20 x 20 mfd 450v. 25 mfd 25v Alum. can .59 
15 z 10 mfd 350v. 25 mfd 25e Alum. can 49 
30 x 15 mfd 350v, 20 mfd 25v Alum. can .49 
TUBULAR ELECTROLYTICS WITH LEADS 
Popular standard brand tubular electrolytica, In paper 
tubes. with leads. These sizes fulfill 95% of all your re- 
placement requirements. All name brands. Guaranteed 
for une year. Up to one -half off of regular dealers' net. 
25 mfd 25 volt tubular rond S. 19 
211 nifd 150 volt tubular cond .29 
i0 mfd 150 volt tubular mind .39 
III refit 250 volt tubular mind .1 9 
25 mfd 250 volt tubular cona .29 
20 mfd 350 volt tubular Bond .39 
30 lord 3511 volt tubular rond .49 
411 mfd 350 volt tubular Bond .49 
511 old 350 volt tubular cond .59 

8 mfd 4511 volt tubular cond .29 
16 mfd 450 volt tubular cond .39 
8 x s fifth 525 volt tubular rond .49 

30 nail 4550 volt tubular rand .49 
Ir, nifd 525 volt tubular rond .49 
10 x 10 x 10 nifd 450 volt tubular cond .49 
20 s 20 mfd 150 volt tubular rind .29 
20 s 20 x 20 150 volt tubular cond .35 
40 x 40 150 volt tubular sand .39 
50 x 30 150 volt tubular cond .39 
50 x 30 15o volt, 20 mfd 150 volt tubular cona .49 
50 x 30 mfd 150 volt. 20 mfd 25 volt tubular cond. .49 
BUY VIBRATORS FROM McGEE FOR LESS 
Standard size 4 prong, 0 volt vibrator. Made and 
branded by the Number One builder of auto set vibrators. 
Regular non-sync type. but has 8 points for heavy duty 
use. Buy these vibrators with confidence. These vibra- 
tors ar 
Scoop pric . 51.29 each: 10 for s11.95 
Every Vibrator G teed Best Values in U. S. 
Replacement sync vibrator unit $0.99 Standard 5 eprong sync vibrator 1.49 
ti prong reversible sync vibrator 1.99 
7 prong reversible sync vibrator 1.99 
7 prong, 2 volt G.E. vibrator 1.99 

prong. offset Delco vibrator. 1.49 
5 prong sync vibrator . 1.49 
4 prong vibrator for Ford. 1.49 

SAVE OVER HALF en VOLUME CONTROLS 
Regular manufacturers type with 21g" shaft that Is split 
and knurled. These controls 6t 90", of all radio, sets. 
500.000 ohm with SPST awitch.....39e 10 for $3.50 50(1.000 ohm with DPST itch.. .39e 10 for 3.50 
1 megohm midget with SPST switch .39e 10 for 3 S 
5011.000 ohm less switch 29e lO for 2.50 
1 m Bohm midget. leas switch. 29e 10 for 2.50 
Regular 3" shaft Jobbers stock con - 

trols at s ,p prices. 
5,000 hm with DPST switch for bat- 

tery radio sets and portable. 49e ea., 10 for .50 
1 megnhm tapper, with SPST switch.490 ea., 10 for 4.50 

SOLAR WET ELECTROLYTICS 
Genuine Solar Screw Mounting Wet Electrolytica. Latest 
1948 

production. 
Use 

Solar wet. when you want a alter 
1. 

8 mfd 5(10 volt wet. Solar 90.79 16 mfd 500 volt wet. Solar 1.1S 
20 mfd 500 volt wet. Solar 1.23 

8 mfd 600 volt wet. Solar 1.23 
no mfd 600 volt wet. Solar 1.94 

WORLD'S BEST MIKE VALUES 
SHURE CRYSTAL MIKE with 20 Ft Cable. 

$25.00 List $10.95 33X Crystal Mike with 20 Ft. Cable, worth 1/ more 10.95 
13D Dynamic Mike with 20 Ft. Cable. Scoop Price. 12.95 Top quality octal mike & stand- recordin 

g 
type 4.95 Crystal hand mike for the service bench 295 

McGEE RADIO COMPANY 
February. 19 19 

ORDER FROM THIS AD 
PRICES F.O.B. K. C. 

SEND 25 °o DEPOSIT- BALANCE G.O.D. 
1225 McGEE ST , KANSAS CITY, MISSOURI 
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YOU CAN TELL THE 

QUALITY OF THE PLUG 

BY THE EQUIPMENT 
IT CONNECTS r, 

RCA microphone with Type P3- CG -11S 
Plug and P3 -42 Receptacle on P -41b spe- 
cial curved mounting base in Radio Station 
KHJof the Mutual Network in Hollywood. 

The Type "P" Series is wide- 
ly recognized by radio sta- 

tions and sound tech- 
nicians everywhere 

as not only the 
standard, but the 
leading series of 
microphone con- 
nectors. Promi- 

nent among its many desirable qualities 
is the patented latchlock which provides 
positive engagement and requires only 
the slight pressure of the thumb for 
release to disconnect. It will not pull 
apart accidentally. 

Stocked or available from such radio 
parts distributors as Hughes -Peters in 
Dayton, Specialty Distributing in Atlan- 
ta, Lew Bonn in Minneapolis, Almo Radio 
in Philadelphia and more than 250 others. 

For full information on the Type P, ask 
for Bulletin P0- 248... And for prices 
RJC -2... Address Department B -228. 

&111110111 

36LEVI3 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

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

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

as MARS 
The radio amateur has again been recognized as being 
indispensable to the military and to national defense. 

THE Office of the Secretary of De- 
fense announced on November 
26th, 1948 the implementation of 

the Military Amateur Radio System, 
(MARS), a joint project of the Air 
Force and the Army under the direc- 
tion of Major General Frances L. An- 
kenbrandt, Director of Communica- 
tions, Department of the Air Force 
and Major General Spencer B. Akin, 
Chief Signal Officer, Department of 
the Army. 

MARS is, in effect, the reactivation 
of the Army Amateur Radio System, 
(AARS), under the joint direction of 
the Army and the Air Force. AARS, 
so familiar to the older amateurs, went 
out of business on December 7th, 1941. 

An advisory committee will be ap- 
pointed to advise the Chief Signal Offi- 
cer and the Director of Communica- 
tions on matters of policy pertaining 
to MARS. This committee is to be 
composed of not more than eight mili- 
tary personnel, including the Chiefs 
MARS, Army, and Air Force, and three 
civilians. At the time of this writing 
the military members had not met to 
nominate the civilian advisors. It is 
anticipated, however, that one of the 
representatives will be a member of 
the League and one a member of the 
FCC. 

Cognizant of the fact that the ama- 
teur is indispensable to the Military 
and to National Defense in the event 
of an emergency, the scope of MARS 
has been broadened to encompass 
every amateur activity and interest to 
lend encouragement to furthering his 
operating proficiency. 

To be sure, the very first act of 
MARS was to reinstate the c.w. nets 
of the Army and the Air Force on 
3497.5 and 6997.5 (up 71/2 kc.) with the 
addition of 14,405, 20,995 and 27,995 
kc., which have been cleared by the 
Interdepartmental Radio Advisory 
Committee for operation within the 
United States. Clearance is now un- 
der way for the use of these frequen- 
cies to communicate with amateurs at- 
tached to military units at bases in 
American possessions and leased bases 
outside the United States. 

Crystals for these frequencies will 
be supplied to the membership in one - 
half inch (FT -243) holders. Funda- 
mentals will be in the three megacycle 
band for 3497.5, 6997.5 and 14,405 op- 
eration and in the six megacycle band 
for operation on 20,995 and 27,995 kc. 

These nets carry a three -fold pur- 

pose. First, the indoctrination of the 
amateur into joint procedures and in- 
creasing his proficiency in the handling 
of c.w. traffic; second, to provide a 
channel for handling quasi -official traf- 
fic; and third, to provide an emergency 
military network. 

Time on the nets is divided equally 
between the Army and the Air Force 
with ample time left on all frequencies 
for free net operation. Suitable cer- 
tificates of award for "WAAFB" and 
"WAAP" meaning, of course, "Worked 
All Air Force Bases" and "Worked All 
Army Posts" will be given. 

The nets will be integrated at certain 
levels between Army and Air Force 
and with the League's Amateur Em- 
ergency Corps. Top level net control 
stations are WAR (K4USA in the Ama- 
teur Bands) for Army and AF4AF for 
the Air Force (K4AF in the Amateur 
Bands). These stations are located at 
the Pentagon Building, Washington 25, 
D. C. Weekly broadcasts every Mon- 
day on c.w. on 6997.5 and 14,405, simul- 
taneously, concerning net activities 
will be made over WAR at 0100 and 
0400 GMT. 

A considerable quantity of surplus 
electronics equipment has been allo- 
cated to MARS from excess Signal 
Corps and Air Force stocks and some 
has been obtained from War Assets Ad- 
ministration. The great bulk of this 
material is useful only for its com- 
ponents, although some complete 
transmitters and receivers will be 
made available to active and reserve 
units. Supply procedures are outlined 
in the joint directive and the MARS 
monthly bulletin will carry lists of 
available equipment. 

In addition to carrying lists of equip- 
ment available for MARS stations, the 
bulletin, which will be issued monthly 
to its members, will contain operating 
notes on its nets, some new ideas on 
modification of GI gear for amateur 
operation, a construction article or two 
and a smattering on propagation and 
antennas. It will have a forum sec- 
tion where members can air their 
gripes or make suggestions. Direct 
communication with Chief, MARS, 
USAF 4 C1067 and Chief, MARS, Army, 
Sigca -6, 3 B 337, Pentagon Building, 
Washington 25, D. C. is authorized. 

MARS will enter the East Coast 
teletype net on 147.96 mc. in the near 
future with a pretty husky final and a 
6- element beam. This will provide 
an alternate for W3OGQ in the Wash- 
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INVERTERS 
P E 218: Input: 25 -28 VDC 
0;! 92 amps. Output; 115 
volts @ 1500 volt -amps, 
380 -500 c y c le s. New. 
llerm Sealed (as shown) 

$49.95 
Used. Ex. Cond. $35. 
PE 206 -A Input: 28 VDC 
@ 38 amp. Output: 80 
volts @ 500 volt -amps. 

800 cycles. Leland. New, complete with enclosed re- 
lay tiller, instruction book $ 1 2.50 
GE #51321N13: Input: 27 vdc, 35 amp Output: 
115 v. 485 VA. 401) v, 1PF. New $49.95 

POWER EQUIPMENT 
Step down transformer: Pri: 140, 220,110 volts a.c. 80 

Cycles, :3 KVA. Sec. 115 v. 2500 volt insulation. Size 
12 "x12 "x7" $40.00 

PLATE TRANSFORMER. Pri: 117 V. 80 cy. Sec 17.000 
144 ma. with choke. Oil immersed. Size: 28 "x 

29"x13" Amertran $120.00 
Fil. Trans. UX6899 Pri: 115 v. 60 cy. Sec: Two 5V 

5.5A windings 29 KV Teat..... .. $24.50 
Voltage Reg. Transtat "Amertram" type PH 2KVA load. 

Input 90/130 v. 50/60 cycle output 115 v $40.00 
KS 8767: Fil. Xfmr. Pri: 115 v. 60 cy. Sec: 2 

wdgs 5v. at 5 amp each. 15,000 v. ie $15.00 
COMBINATION TRANSFORMERS 

T2G167, 650 V. 2 a: 850 vet 65 ma; 6.4 , 4 amp; 
6.4 

v. applications) 51, , 
1.75 amp. 4 I Ideal for 

$ pan 
4.5104. 800 vet, 150 ma: 5 v, 3 amp; 6.3 V. 65.25 

amp $6.95 
KS ß0:I1. 555 vet. 86 ma 5 y, 3 amp: 6.3 V. 8 

amp $4.25 
OIL CONDENSER STANDARD BRANDS 

.1 mfd. 10 KS i)'' r i -1F191 $15.00 

.06 mfd. 15 sivru, 25E565 Go 8.70 
1.5 mfd. 6000 dc 12.50 
.25 mfd. 20.000 vdc 17.50 
to mfd. 1000 VDC 1.79 
3x10 mfd. delta onnected synchro -ca- 

paeitor. 90 V. 60 cycles 4.95 
.1 mfd. 6000 vdc. 25F500G2 6.50 

AN /ARC -3 AUDIO TRANSFORMERS 
T. 102, #55545 T- 104. 255547 T°06 .11,5530 T- 103, #55546 T- 105.855554 

95c each 
VARISTORS W.E. 

D- 171831 5.95 0- 171528 5.95 D- 16627'52.50 
0. 167176 .95 D- 163298 .95 0- 162356 1.50 
0- 168687 .95 0- 168549 .95 0- 1618714 
0- 171812 .95 0- 162482 3.00 2.85 

THERMISTORS -W.E. 
D- 167332 (tube) $ .95 
D- 170396 (head) .95 
D- 167613 !tattoo) . .95 
D- 186228 ibutton) .95 
D- 164699 F1111 MTG, in "X" Band Guide 2.50 
D- 167018 íh1,0 . .95 

COAX CONNECTORS 
831SP ...5.35 UG 21 U..5.85 UG255/U$1.25 
831AP ... .35 UG 86 U.. .95 UG146 /U 1.00 
831HP .15 UG 254,U. .75 U085 /U. 1.25 
Homedell male to type "N" male 

adapter $1.25 
D- 166368 Baby "N ". .85 
Adapter Cable Assyy, Type "N" Male to 
Type N" Female.... ... .. 2.25 

Adapter Cable Assy, Sperry Male to Type 
N" Male 2.25 

Connector, E49579 for RO 18 /U 1.80 
COAX CABLE 

RG 17 /U. 52 ohm imp.............. $50/ft. 
RG 18/U, 52 ohm imp. armored...... .51 /ft. 
RG 23/U, twin coax, 125 ohm imp. ar- 

mored 50 /ft. 
RG 28/U. 50 ohm imp. pulse cable. 

Corona min. Starting voltage 17 EV. .501t. 
RG 35/C, 70 ohm imp. a red 50 ft. 
RG 57/U, 95 ohm imp, twin coax 35 /ft. 

TELETYPEWRITERS 

MAGNETRONS 
P K. 

P W R. OUT. 
265 KW. 

50 KW. 
265 KW. 
275 KW. 
275 KW. 
285 KW. 

5 KW. 
87 KW. 
10 KW. 
58 KW. 
50 KW. 
35 KW. 
35 KW. 
50 KW. 

TUBE FRQ. RANGE 
2J31 2820-2860 mc. 
2J21-A 9345-9405 mo. 

. 2J22 3267-3333 mo. 
2J26 2992-3019 mc. 
2J27 2985-2992 mc. 
2J32 2780-2820 mc. 
2J38 Pkg. 3249-3263 mc. 
2J39 Pkg. 3267-3333 me. 
2J40 9305-9325 mc. 
2J49 9000-9160 mc. 
2J55 Pkg. 9345-9405 mc. 
2J61 3000-3100 mc. 
2J62 2914-3010 mc. 
3J31 24,000 mc. 
5J30 
714AY 
720BY 2800 mc. 1000 KW. 
720CY 
725-A 9345-9405 mc. 50 KW. 
730-A 9345-9405 mc. 50 KW. 
Klystrons: 723A/B 512.50; 707B W/Cavity 

MAGNETRONS MAGNETS 
GAUSS POLE DIAM. SPACING 
4850 t in. % In. 
2500 1% In. 1tS{tIn. 
1500 1 ié In. 1 y in. 

PRICE 
525.00 

25.00 
25.00 
25.00 
25.00 
25.00 
35.00 
35.00 
60.00 
85.00 
35.00 
65.00 
65.00 
55.00 
39.50 
25.00 
50.00 
50.00 
25.00 
25.00 
20.00 

PRICE 
812.50 
12.50 
12.50 

TUNABLE PKG'D "CW" MAGNETRONS 
QK61 ....2975 -3200 Mea QK62 ....3150 -3375 Mes 
QK60 ....2800 -3026 Mes QK59 ....2675 -2900 Mes 

EACH $65 

MASTER OSCILLATOR 
UNITS 

M.O. units designed for Oper. 
in 2 -18 me TBK transmitters. 
Flexible plug in units using 
Type 860 Tube in ECO circuit. 
Tunes 2000 to 4565 ke in 6 

bands. Freq. Determining ele- 
ments are enclosed in shock 
mounted oven assembly, and has 
freq. monitor PU link coupled 
to output. Net Wt.: 138 lbs. 
Dito.: 21 in. d x 141/2 in W x 
2522 in. H. New (with tube). 

S 1 50.00 

MICROWAVE TEST EQUIPMENT 
THERMISTOR BRIDGE: Power meter I- 203 -A. 10 cm. 

mfg W.E. Complete with meter, interpolation Chart 
portable arrying case .... ......... .....i72.5á 

Bell labs. Dual Mount mixer -beacon assemblies. 2 com- 
plote mixer- beacon mounts on gold- plated waveguide 
section $50.00 

Slotted Line, Bell Labs, 11/s" x 5/16" guide. Q ld 
plated $150.00 

TS -238 GP. 10 cm. Echo box 'th resonance indicator 
and micrometer adjust cavity. 

with to 2900 Mcs cali- 
brated $85.00 

TS 108 -AP dummy load........... 65.00 
W, 

Lighthouse tue Signal 
oscillator with 

2700 to 
attenuator Ac out 

range. 
ut 

meter. 115 VAC input, reg. Pwr. supply- With cir- 
cuit diagram .,.. .. $50.00 

3 c wa eter: 9200 to 11,000 me transmission type 
3 era.hstabili stabilizer cavity, transmission type $20.Ó 
3 cm. Wavemeter, Micrometer head mounted on X -Band 

guide. Freq. range approx. 7900 to 10,000 Mc $75.00 

DYNAMOTORS 

g4.1P0d1 
Input Output Radio 

Type Volts Amps Volts Amps Set Prise* 
BD 77KM 14 40 1000 .350 BC 191 á20.00N 

14.00LN 
PE 73 28 19 1000 .350 BC 375 24.50N 
D M 21 14 3.3 235 .090 BC 312 3.45N 
DM 21CX 28 1.8 235 .090 BC 312 3.45N 
DM 25 12 2.3 250 .050 BC 367 2.49LN 
DM 28R 28 1.25 275 .070 BC 348 8.95N 
DM 33A 28 7 540 .250 BC 456 5.50N 
DM42 14 46 515 .110 SCR 506 6.50LN 

1030 .050 

PE 55 12 25 5ÓÓ .400 SCR 245 5.25LN 
PE 86 18 1.25 250 .060 RC 36 3.95 
PE 101C 13/26 12.6/ 400 .135 SCR 515 5.25N 

8.3 800 .020 
BD AR 93 28 3.25 375 .150 4.95N 
23350 27 1.75 285 .075 APN -1 3.50N 
35X045B 28 1.2 250 .060 3.50N 
ZA .0515 12/24 4/2 500 .050 3.95N 
B-19 pack 12 9.4 275 .110 Mark H 9.95N 

.050 
D-104 12 225 .100 14.95N 

.200 
DA-3A. 28 10 3ÓÓ .260 SCR 522 8.95N 

150 .010 
14.5 .5 

05053 28 1.4 250 .060 APN -1 3.95N 
DA-7A 26.5 1100 .400 TA -2J 25.00N 
CW 21AAX 13 12.6 400 .135 17.50N 

26 6.3 800 .020 
9 1.12 

PE 94 28 10 300 .260 SCR 15.00 
150 .010 522 
14.5 .5 

*For PE 94: Less Filters & Relays. 
N-New. LN-1,1ke New. 

Original TELETYPE, with standard keyboard. 
tor: 110 vdc, type 5BY 36A1. 1/30 hp. 17 
Units are slightly used in excellent condition, 
trated 

DC mo- 
25 RPM. 
as illus- .$110.00 

GREAT TUBE VALUES 
01-A $ 0.45 12A6 S 0.35 843 
1024 4.85 12K8Y .65 860 
2C21 .69 125F7 .49 861 
2C22 .69 125117 .72 874 
2J21-A 25.00 1áR 1.40 876 
2J22 25.00 2807 .75 1005 
2126 25.00 30 (Spec.) .70 1619 
2J27 25.00 45 (Spec.) .59 1624 
2J31 25.00 39/44 .49 1629 
2.132 25.00 35/51 .72 1961 
2138 35.00 227A 3.85 9002 
2.139 35.00 225 8.80 9004 
2J55 35.00 268-A 20.00 CEQ72 
3J31 55.00 355A 19.50 EF 50 
2x2,879 .69 417A 25.00 E-1148 
3BP1 2.25 530 90.00 F-127 
3C24 .60 531 45.00 F02584 
3C30 .70 532 3.95 FC 271 
3D6 .79 559 4.00 GL 562 
3CP1 3.50 562 90.00 GL 623 
3021-4 1.50 615 .89 CL 697 
30PI 2.25 703-A 7.00 ML 100 
3EP1 2.95 704-A .75 OK59 
3FP7 3.85 705-4 2.85 OK60 
305 .79 707-8 t20.00 0861 
561,1 1.95 7144Y 25.00 01(62 
58P4 4.95 715-8 12.00 RCA 932* 
5CP1 3.75 7208Y 50.00 VR 91 
SEP? 3.50 721-4 3.60 VR 130 
5JP2 8.00 723-4/8 12.50 VR 135 
5J30 39.50 724E 1.75 VR 137 
6G 2.00 725-11 25.00 VU 120 
6L6GA 1.00 726-A 15.00 VU 134 
65C7 .70 800 2.25 WL532 
7C4 1.00 801-A 1.10 INN 150 
7E5 1.00 804 9.95 WT 260 
7E6 .72 835 2.50 

836 1.15 
lOY .60 837 1.95 

S 0.59 
15.00 
40.00 

5.95 
4.95 

.35 

.21 

.85 

.35 
5.00 

.65 .7 
1.95 

.79 

.75 
20.00 

165.00 
40.00 
75.00 
75.00 
75.00 
60.00 
65.00 
65.00 
65.00 
65.00 

.65 
1.00 
1.25 
1.25 
1.25 
1.00 
1.00 
4.75 
3.00 
5.00 

t With Cavity. 
* Photocell. 

TYPEWRITER DESK WELLS 
Mounted n11 Steel Panel 
for Standard hack Mtg. 
Une D x 19" W x 2A" 
Thick. Well is 22" Wide, 
20" Deep, Affording Full 
Working S p a c e. Grey 
Crackle Finish. N e w . 

ea. $9.90 

February, 1949 

TELEPHONE EQUIPMENT 
F.T. & R. 101 -A APPLIQUE 

Provides necessary balancing facilities for four wire re- peater when used on two wire lines which may be voice. 
frequency telephone lines of open wir o non -loaded or 
loaded cable. Std. 19" Channel iron rack mtg. Price, new, 
Complete with tech manual $54.00 

SB -19 /GT CONSOLE 
Provides facilities for patching and monitoring network 
of lines for telephone intercom. radio reception, telegraph 
reception, recording, etc. Complete central Office super- 
vising position 

EE-89A REPEATER 
$350.00 

Extends range of field telephone apparatus, auch as EE -8 
up to 25 miles, when inserted in a line. New. with 
spare tube and instruction manual, less standard type 
batteries $21.50 

BC 686 LINE AMPLIFIER 
With magnet o 

rl 
L ; 3 -tube 251.6 amplifier. For local 

point- to- point tel telephone operation. remote operation of 
Phone Xmtr. remove reception of receiver output, mont- 
toring facility. Requires only 24 vdc for tube "B" plus 
supply for full operation. 

New. less tubes, in wooden chest 
Per pair for 2 -wav pt -to -pt operation 

$18.50 
$35.00 

F.T. & R. 102 -B REPEATER EE -99 
May be used as Terminal or Intermediate Repeater. 20 

cycle ringing & DC Telegraph. Applicable on simplex 
operations. Monitoring facilities, equalizing facilities. 
Dry or storage battery operation. New.. $55.00 Telephone switchboard lamp holders: 10 lamp holders per 
strip ....... .. .........................$4.25 

LAMPCAPS FOR TELEPHGNE SWITCHBOARDS: 'GREEN, 
RED, WHITE ... .. .....5.05 ea. 

Large qua,, lities available. 

CROSS POINTER INDICATOR 
Dual 0 -200 microamp. movement in 3' 
case. Each movement brought out to 6- 
term receptacle at rear. Originally used in 
ILS equipment. New $5.50 

MICROWAVE PLUMBING 
10 CENTIMETER 

"S" BAND CRYSTAL MOUNT, gold plated. ith 
2 type "N" connectors $12.50 

POWER SPLITTER, 726 Klystron input. dual 
"N" output $5.00 

MAGNETRON TO WAVEGUIDE coupler with 
721 -A duplexer cavity, gold plated...$27.50 

10 CM WAVEGUIDE SWITCHING UNIT, 
switches 1 input to any of 3 outputs, Stand- 
ard It /z "x3" guide with square flanges. 
Complete with 115 ac or d.c. r ged 
switching motor. Mfg. Raytheon. CRP 24AAS 
New and complete $150.00 

Waveguide directional coupler. 27 db. Navy 
type CABV- 47AAN, with 4^ 

42.50 
Sq flange to rd choke adapter. 18 in long OA. 

l 2 in x 3 in guide type "N" output and 
sampling probe . $32.00 
DEHYDRATING UNIT, 60 Ib. capacity, 115 I 

v. 60 cy operation. 2'x22 "x15'. New 
and complete $425.00 

3 CENTIMETER PLUMBING 
(STD. 1" X 1/2" V.iieuitatEss OTHERWISE 

"X" BAND PREAMPLIFIER consisting of 2- 
72 local oscillator-beacon feeding 
gude and TR /ATR Dup er section, includ- 
ing 60 mc. IF amp $47.50 

RA ñDOM gLENGTHS of waveguide, 6 
in.. 1áA8 

WAVEGUIDE RUN. 11 /e "x1/2" guide, consist- 
ing of 4 ft. ection with rt. angle bend 
one end and 2", 45 deg. bend other end.$8.00 

WAVEGUIDE SECTION, 11/8" x 1/2" choke to 
choke, 4 ft. long $ 6.75 

DUMMY LOAD. TS 332/UP 22.50 
"X" Band pressurizing gauge section, with 15- 

lb. gauge and pressurizing nipple 518.50 

1.25 CENTIMETER 
"K" BAND 

FE 
BACK-TO PARABOLA HORN 

with pressurized 
MITRED ELBOW cover 

$H 
to cover 4.00 

TR /ATR SECTION choke to cover 4.00 
FLEXIBLE SECTION 1" choke to choke 5.00 
KBAND Rotary joint 45.00 
ADAPTER, rd. cover to sq. rover 5.00 
MITRED ELBOW and S sections choke to 

cover $4.50 

PULSE EQUIPMENT 
MODULATOR UNIT BC 1203 B 

Provides 200 -4,000 PPS. Sweep time: 100 to 2,500 
nlicrosec. in 4 steps, fixed mod. pulse, uppression 
pulse, sliding modulating pulse, blanking voltage, 
marker pulse, sweep voltages, calibration voltages, 
fir. voltages. Operates 115 vac. 50 -60 cy. Provides 
various types of voltage pulse outputs for the modu- 
lation of a signal generator such as General Radio 
#80413 or #804C used in depot bench testing of 
SCR 695, SCR 595 and SCR 535. 
New as shown S 1 25.00 

PULSE NETWORKS 
G.E. +' 25E5 -1- 350- 50P2'r. 25 KV, 5 sections. "E" cir- 

cuit, 1 microsecond pulse length. 350 PPS. 50 ohms 
impedance $45.00 

G.E. cBe micrroeco200 PP 50 ohms impedane.$6.50 
G.E. #3E (3 -84 -810; 8- 2.24.405) 50P4T; 3KV. "E" 

CET Dual Unit; Unit 1. 3 Sections. .84 Microsec. 810 
50 ohms imp.: 

: Unit 
2, S Sections. 2.24 Micros Ó 405 P 

MANUFACTURERS: MOST ITEMS AVAILABLE IN LARGE QUANTITIES 

13I -N 

Liberty St. 

New York 1, N. Y. 

All merchandise guaranteed. Mail orders promptly filled. All prices. F.O.B. 
New York City. Send Money Order or Check. Shipping charges sent C.O.D. 

Rated Concerna Send P. O. 

COMMUNICATIONS EQUIPMENT CO. 

PHONE 

DIGBY 

9.4124 

97 

www.americanradiohistory.com

www.americanradiohistory.com


strong 
unwavering 

pictures 
with the ROGER YAGI -BEAM and rigid 18' MAST 

The Roger Yagi -Beam is a booster type 
television antenna, extremely directional 
with very high gain on the channel to 
which it is cut. Its 20° beam pinpoints 
any TV station, while its concentrated for- 
ward gain sharply increases signal /noise 
ratio. The booster action falls off on adja- 
cent channels. All elements hard thin 
brass tube, sealed and silverplated for 
high Q and perfect impedance match. The 
Roger Yagi -Beam's pinpointing action pro- 
vides the only known means of dodging out 
ghosts. All mechanical connections insu- 
lated, all electrical connections soldered. 
List Price $39.00. 

The hurricane -proof 18' fringe area mast is another ^lam 
sensational Roger product. The only self -supporting 
rotatable mast on the market, eliminating guy wires 
and permitting mast to be rotated and locked by one 
man. Smoothly tapered from 3" to 11/2 ", made in one 
piece from seamless cold -rolled bonderized steel. Model RM- 
18, shipping weight 55 lbs., List Price $79.00. Bottom of 
mast fits into RB -18 base bracket which has swivel for both 
flat and slant roof mounting, List Price $19.00. Mast top 
takes one to three Yagi -Beams, each oriented separately. 
Specify number when ordering. Available in 40' size. See 
distributor or write for catalog. 

Models 

RQ -2 - RQ -13 

ROGER Television Inc. 
86 Walker Street New York 13, N. Y. 

Model 

RM -18 

ACORNSuper -Specials Guaranteed -All 
Mail Orders Filled with Speed 

* JENSEN 10" PM SPEAKER 

Alnico V Magnet 
Jensen "Standard Series" PlOT ST 
119. An excellent speaker for good 
quality adio sets or PA systems. Out- 
put undistorted 8 watts. Voice coil 
Impedence 6.8 ohms. A great 
value at $4.49 

* PP 6L6 OUTPUT TRANSFORMER 
95 watts, 6000 ohms to 4 -8 -15 ohm voice $f1 

LL 1f1 coil. Wt. 4 lbs. each x,77 

* OUTPUT TRANSFORMER 
single tube pri. 6000 ohms, sec. 8 ohms. Hermet- 640 meshy sealed. Wt. 2 lbs. Each U 

* CARDWELL TUNING CONDENSER 
1000 mmfd. Straight line, micalex insulation, t- 
er balanced fly heel 11/2 shaft. List $1.49 
514.85. Wt. 4 lbs. .7 

* PLANETARY DRIVE 
5 -1 ratio for 1/4" shaft. Each 49e. $1.25 3 for 

* 4 GANG FM TUNING 
CONDENSER 

Perfect condenser to cover FM 
band and similar applications. 3- 
30 MMFD per section. Wt. 2 lbs. 
Steatite insulation $1.79 each 
3 for $4.75 

* HEAVY DUTY POWER TRANSFORMER 
Fri. 110/220 volts 60 cycle. 
Sec. No. 1-410 -0.410 at 400 mil. 

No. 2-6.3V at 3 amps. 
No. 3-6.99 at 13.5 amps. 
No. 4-5V at 3 amps. 
No. 5 -2.5V at 1.7 amps. 3 fer Dimensions H- 61/2'. W -61'. D -51/2". 
Wt. 33 lbs. 
Made by GE for the U.B. Navy. 
Tremendous Valus! 

$749 

$20 

* FILTER CHOKES 
10 henry 250 mils 300 ohms DC 52.95 ea. 

9 henry 160 mils 135 ohms DC 1.19 ea. 
10 henry 100 mils 200 ohms DC 1.09 ea, 
10 henry 85 mile 250 ohms DC .97 es. 
10 henry 55 mile 350 ohms DC .79 ea. 
15 henry 70 mils 420 ohms DC .79 es. 
2.5 henry 235 mile 60 ohms DC 1.45 ea. 

* POWER TRANSFORMERS 
Thordarson power trans.. pri. 115 v. 60 cy., sec- 
ondary 750 v.. et. at 145 mils. 6.3 v. at 4.5 amps, 
5 y. at 3 amps. Upright mount. Wt. 29 $3e 7 lbs. each 7 L.7 
Primary 115 v. 60 cycles. Secondary 720 et. at 150 
mils, 6.3 v. at 4 amps, 5 v. at 3 amps. Half shell 
mount, mounting centers 33k" x 21/a ". $clas 
Weight 6 lbs. Real value. 

' 

Each L 
Pri. 115 v. 60 cy. Sec. 600 y. et. at 100 mils. 6.3 
v. at 3 amps, 5 v. at 2 amps, half shell mtg. Mtg. 
centers 2%." x 2% ". Dimensions H- 334 ", @WI1-3% ". 

n. % Specially priced. Each 
by Thordar- $2.69 o 

Primary 115 v. 60 cycles. Secondary 680 et. at 225 
mila. 5 v. at 3 amps, 6.3 v. at 4 amps. $4.79 
Wt. 16 lbs., each 
Primary 115 v. 60 cycles. Secondary 470 v. ct. at 
120 mils, 6.3 v. at 2 amps. Limited $ 

I s99 quantity, each 7 

* POTENTIOMETERS 
All sizes on hand from 5 ohms to 10 meg. IRC, A a 
Clarostat, Centralab, CTS, Mallory. Each .14 
10 for 54.29 

co 

x 
o 

* 
25 Watts 

RHEOSTATS 
50 Watts 

1 100 2 
I 250 60 
10 300 

100 12 350 
150 15 370 225 

25 500 350 
50 1000 500 
60 2500 1800 
75 3000 10,000 

65c each 
PHONE: WORTH 4 -3270 

ACORN ELECTRONICS CORP. 
80 Vesey St., Dept. N -2, New York 7, N. Y. 

95c each 

100 Watts 
I 

i 

32 
300 
350 
750 
2500 

$2i5oeach 

TERMS: 20% cash with order. Balance C.O.D. 
All prices F.O.B. our warehouse in New York City. 
No orders under $2.50. 
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ington area and an endeavor will be 
made to push the net on south to Nor- 
folk or Richmond. This move is not 
to be construed as the military moving 
into the ham bands, rather 4t is an 
effort to help the League accelerate 
interest in FSK teletype by aiding and 
abetting this newly established ac- 
tivity. 

A number of facsimile machines are 
under procurement and request is be- 
ing processed to use A -4 emission on 
20,995 and 27,995 kc. Due to the 
limited number of machines requested, 
they probably will be issued on a tem- 
porary loan basis upon request to the 
Chiefs MARS at Headquarters USAF 
and Office of the Chief Signal Officer 
levels. 

Brigadier General Tom C. Rives, 
present chief of Electronics Subdivi- 
sion of the Engineering Division, Air 
Materiel Command, Wright- Patterson 
Air Force Base, Dayton, Ohio, founded 
the old AARS in 1925 when he was a 
Captain in the Signal Corps. General 
Rives believes that members of MARS 
can be of great assistance in prosecut- 
ing the radio research and develop- 
ment program of the Air Force and 
proposes to ask for their help on un- 
classified projects such as propagation 
studies, ultra -high frequency com- 
munications problems, etc. From the 
great number of amateurs interested 
in radio research and development, the 
General anticipates many worthwhile 
contributions to the art. It is hoped 
some method can be worked out to 
suitably reward those members of 
MARS whose work is of outstanding 
Merit. 

MARS callsigns will carry an "A" 
prefix for Army and an "AF" prefix 
for Air Force with the numerals fol- 
lowing the FCC districting. Thus 
K4AF becomes AF4AF when operating 
on MARS frequencies or W9USA will 
become A9USA when it enters the 
regular Army net. 

Allocation of blocks of "K" calls has 
been made for MARS stations with 
"K" numeral FAA through FZZ for 
the Air Force and K numeral WAA 
through WZZ for the Army. To date 
these calls have been assigned only 
to stations making applications on FCC 
form 602. 

Membership in MARS is open to any 
individual in the military service, ac- 
tive Organized Reserve Corps, Na- 
tional Guard, or Officer's Reserve Corps 
who possesses a valid amateur radio 
license issued by the Federal Com- 
munications Commission. 

Applications for membership in 
MARS will be similar for Air Force 
and Army participants with the excep- 
tion that in certain Air Force Major 
Commands (FEAF, USAFE, SAC, 
AMC, ATC, AND ATRC) applications 
will follow command channels, ad- 
dressed to the Commanding General 
of the particular command to which 
the applicant is attached, marked to 
the attention : Chief, MARS. 

In all other Air Force units in the 
ZI and in the Army nets the applicant 
will be governed by his geographical 
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location, sending his application to the 
Commanding General of the Army 
Area or the Commanding General of 
the numbered Air Force which is con- 
tiguous to the Army Area in which 
he lives. The command to which the 
application should be sent is shown, 
by states, below. 

Hams residing in New York, Ver- 
mont, New Hampshire, Maine, Massa- 
chusetts, Connecticut, New Jersey, or 
Delaware should apply to: 

First Army Headquarters 
Commanding General, First Army 
Governor's Island 
New York, New York, 
Attn: Signal Officer 

or: 
Commanding General 
Headquarters, First Air Force 
Fort Slocum, New York, 
Attn : MARS, Air Force Director 
Amateurs whose residence is located 

in Pennsylvania, Indiana, Ohio, Ken- 
tucky, West Virginia, Maryland, Vir- 
ginia or the District of Columbia, 
should send their applications to: 

Second Army Headquarters 
Commanding General, Second Army 
Fort George G. Meade, Maryland, 
Attn : Signal Officer 

or: 
Commanding General, 
Headquarters 14th Air Force 
Langley Air Force Base 
Langley Field, Virginia, 
Attn : MARS, Air Force Director 
If you live in Tennessee, North 

Carolina, South Carolina, Mississippi, 
Alabama, Georgia or Florida and want 
a MARS ticket, you should apply to: 

Third Army Headquarters 
Commanding General, Third Army 
Fort McPherson, Georgia, 
Attn: Signal Officer 

or: 
Commanding General, 9th Air Force 
Greenville Air Force Base 
Greenville, North Carolina, 
Attn: MARS, Air Force Director 
Those who live in Oklahoma, Texas, 

New Mexico, Arkansas or Louisiana 
will send their applications to: 

Fourth Army Headquarters 
Commanding General, Fourth Army 
San Antonio, Texas, 
Attn: Signal Officer 

or: 
Commanding General, 
12th Air Force 
Brooks Air Force Base 
San Antonio, Texas, 
Attn: MARS, Air Force Director 
Amateurs who reside in Wyoming, 

Colorado, Kansas, Nebraska, Missouri, 
Iowa, North Dakota, South Dakota, 
Minnesota, Wisconsin or Illinois should 
send their applications to: 

Fifth Army Headquarters 
Commanding General, Fifth Army 
Chicago, Illinois, 
Attn: Signal Officer 

or: 
Commanding General, 
10th Air Force 
Fort Benjamin Harrison 
Indianapolis, Indiana, 
Attn: MARS, Air Force Director 
Amateurs who are residents of 

February, 1949 

The PATTERN for '49 
CATALOG 49 

The Workshop line for '49 has been redesigned 
to produce even better pictures at lower cost. 
Three -element arrays, designed for specific 
channels and combined on a single mast for 
particular areas, have been pioneered by the 
Workshop with outstanding success-even to 
the point of notion -wide imitation during 1948. 
Again - in '49 - Workshop sets the pattern. 

New Features ... 
1. Assembly time cut to less than 60 seconds. 
2. Complete redesign guarantees fool -proof as- 

sembly. 
3. Feed -point completely weatherproof. 
4. New low -loss, polystyrene, solderless connector. 
5. Designed for low -loss coaxial cable - provides 

the highest signal -to -noise ratio - eliminates 
weather effects. 

6. New antenna mounts furnish the solution to every 
installation problem. 

WRITE FOR THE NEW 1949 CATALOG 

THE WORKSHOP ASSOCIATES, INC. 
Specialists in High- Frequency Antennas 

62 NEEDHAM STREET NEWTON HIGHLANDS 61, MASSACHUSETTS 
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10-A 

TELEKIT 

$9950 

NEW 10A TELEKIT features pre- built, pre -aligned 
all- channel Telekit tuner. Special syncrolock hori- 
zontal hold circuit. Comes with all parts- less tubes. 
Big new illustrated easy -to- follow instruction book 
guides you step -by -step through easy assembly. 
Telekit 10 -A for 10 inch tube, $99.50. Tube kit, in- 
cluding 10BP4 and all other tubes $58.80. 10A 
Telekit cabinet $23.50. Can be used with new 16 
inch RCA magnetic deflection metal shell tube. Prices 
and information on request. 

New 7A Telekit has circuit innovations throughout 
including high fidelity FM sound and 6,000 volt pic- 
ture tube supply. Completely new sweep circuits 
pre -built tuner, and easy -to- follow instruction book 
Your cost $59.50, Tube kit, including 71E14, $41.58 
7A cabinet $21.00. See your local parts jobber or 
write to us for information. If your jobber does not 
carry Telekit, please send us his name 

13 

CHANNEL 
TUNER 

$19.95 

NEW 13 CHANNEL TUNER is a small compact unit 
with stage of R.F. Made to conform with Telekit or 
any other TV set having video I.F. of 25.75 Mc. 
Complete with tubes, pre -wired, pros- aligned; only 
three connections to make. See your jobber, or write 
to us for information. Your cost, $19.95. 

NEW 
TELEKIT 

BOOSTER 

$19.95 

NEW TELEKIT BOOSTER is a high -gain all channel 
preamp. Pre -built, pre - aligned. NOT A KIT. Attrac- 
tive hand rubbed cabinet. Complete with all tubes. 
Nothing else to buy. Your Cost $19.95. Write for 
Catalog. 

TELEXT 
ELECTRO- TECHNICAL INDUSTRIES 
1432 NORTH BROAD STREET PHILADELPHIA 7, PA. 
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Washington, Oregon, California, Ne- 
vada, Arizona, Idaho, Montana or Utah 
should send their applications to: 

Sixth Army Headquarters 
Commanding General, Sixth Army 
San Francisco, Calif., 
Attn : Signal Officer 

or: 
Commanding General, 
Fourth Air Force 
Hamilton Air Force Base 
Hamilton Field, Calif., 

Attn : MARS Air Force Director 
Upon receipt of an inquiry for en- 

rollment in MARS, the Signal Officer 
of the Army Area or the MARS Air 
Force Director will forward applica- 
tion blanks to the applicant. When 
these are processed, a MARS callsign 
and net allocation will be made at the 
proper command level and a MARS 
certificate will be sent to adorn the 
walls of the "shack" alongside the 
FCC ticket. 30 

EASTERN AND MIDWESTERN 
TELEVISION NETS JOINED 

WHEN the Eastern and Midwestern 
television networks were joined 

on January 11th, the Bell System video 
channels completed the link from the 
Atlantic to the Mississippi River. 

The existing 3400 miles of intercity 
television network channels is to be 
tripled within the next two years. Dur- 
ing this period, 21 cities will be added to 
the present 13 cities linked by the 
networks. 

Many of the video channels to be 
added are on the existing main routes of 
the two television networks. Under the 
1948 -1950 program, television channels 
will also be extended to additional near- 
by cities while other cities, located on 

the chief television routes, will be con- 
nected to the networks. 

By the end of 1950, additions along 
the present Bell System video net will 
increase facilities so that a total of 5 
television channels will be in service 
between New York and Boston, between 
New York and Washington, Philadel- 
phia and Cleveland, Cleveland and 
Chicago, and Detroit and Toledo. Two 
video channels link Chicago and St. 
Louis. 

Both coaxial telephone cable and 
radio relay facilities are employed for 
transmitting intercity television pro- 
grams. 

30 

TV ANTENNA INSTALLATION 
BY CHARLES H. BUNDE 

AFTER considerable testing of the 
merits of various types of antennas 

and arrays recommended for television, 
I have found that to obtain a clear 
picture in the upper and lower groups 
of channels requires the use of separate 
antennas. 

In installations in the Chicago area 
one company cuts the antenna to 
Channel two and uses a straight dipole 
with suitable reflector, claiming that 
the antenna is cut to this frequency as 
it has a better response to all channels 
in the group running from 54 through 
82 megacycles. 

However, it seems, under certain con- 
ditions, to be asking too much of this 
antenna to produce a good picture in 
the higher frequencies of the 7th 
through 13th channels which cover 
from 174 through 216 megacycles. Ad- 
ding a folded dipole with reflector cut 
to match some upper channel and at- 
taching it to the mast does not give a 
clear picture because the proximity of 
one antenna to the other is an im- 
portant factor in the final result. 

A separate antenna cut to Channel 
ten (arbitrarily) with suitable reflector 
and set no nearer than eight feet from 
the original antenna gives the elements 
an opportunity to do their work with- 
out interference. Then too, the direc- 
tivity pattern for Channels one to six 
requires that the antenna be broadside 
to the transmitter while the pattern 
for the upper channels (7 through 13) 
demands that the antenna be 25 to 35 
degrees away from broadside to the 
transmitter. (Note: Chicago stations 
now in operation are transmitting on 
Channels 4, 5, 7 and 9). 

Rather than have two lead -ins of 300 
ohm twin -lead flapping around in the 
wind, install a Leach relay to handle 
the changeover. One such unit is avail- 
able with a d.p.d.t., 110 volt relay with a 
weatherproof cover. The only other 
item needed would be wire and a switch 
to control relay current. 

The one I am using now has with- 
stood the weather for four months 
without any interruption. I am using a 
discarded i.f. can to house the relay 
which is fastened to one of the antenna 
masts. The 110 volt line to the roof 
makes a much better looking installa- 
tion than could be expected from a 
twin -lead and will stand up a lot longer. 
With a single antenna lead -in, you re- 
duce the possibility of antenna trouble 
caused by the twin -lead rubbing 
against the 1 uilding, etc. 

Orientation of the antenna is one of 
the main problems in securing a good 
picture. This can be accomplished more 
easily when using two antennas, for a 
direction or location that is suitable 
for one station may produce ghosts or 
other difficulties when another chan- 
nel is tuned in. It is also very true that 
a location three feet one way or an- 
other can produce or eliminate unde- 
sirable images on the screen. 

When dealing with the high frequen- 
cies found in the upper channels of 
television, a folded dipole must be used 
rather than a straight dipole. The leads 
coming from the relay must be kept 
separated. This can be accomplished by 
using some form of dielectric to sepa- 
rate the lines and hold them firm for a 
length of five inches or until they clear 
the vicinity of the relay and proceed on 
their separate ways to the two antennas 
and the video set. 

The measurements used in erecting 
the elements were taken from the May 
issue of RADIO NEWS from an article 
on page 180 by Edward M. Noll. 

The system described here should be 
very helpful in crowded metropolitan 
areas where several television stations 
are on the air and where the signal re- 
ceived may be strong on one station but 
weak on another. This system can be 
amplified as the need arises because 
any number of arrays can be controlled 
by relays and fed through a sir ale 
lead -in. -I-- 
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ESSE'S SPECIAL OFFER! 
CONCERT MASTER RADIO TUBES -NEWLY MANUFACTURED 

BRAND NEW RADIO TUBES (NOT SURPLUS) 
Each tube is individually beautifully boxed. Standard radio tube guarantee, backed by the manu- 
facturer and also by Esse Radio Company. 

55c 
Ea. 

1A5GT 
1A7GT 
1C5GT 
106 
1G4GT 
1 H5GT 

1 J6GT 
1 L4 

1 N5GT 
1Q5GT 
1 R 
155 
1T4 
1 T5G T 

1U5 
1V 
5U4G 
5V4G 
5W4 
5X4G 
5Y3GT 
5Y4 
5Z3 

5Z4 

7A7 
7C4 
7E5/1201 

75c 
Ea. 

OZ4 6AU6 
2A3 6AV6 
2A7 6B4G 
2A5 6B8 
3A4 6B8G 
3Q4 6BA6 
3QSGT 68E6 
354 613J6 
3V4 6C4 
6A3 6C5GT 
6A6 6C6 
6A8G 6C8G 
6AC5GT 6D6 
6AC7,1852 6F5GT 
6AG5 6F6GT 
6AG7 6F8G 
6A L5 6J5 
6AQ5 6J6 
6AT6 6J7 

BATTERIES Battery type BA -38, 103.5 Volts, used in Handle- Talkie 
BC -625 mine detector, or for any purpose where low current 

drain is required. Size 1 "xl "x11 1/2" long. Out -dated but tests 
okay. Unused $3.00 
Battery BA -41, delivers 41/2, 60, 251/2 Volts. Used with BC -620 Transceiver, 
for bias supply, or portable equipment. Size 2 "x21/4 "x31/2 ". Out- 
dated but tests okay. Unused 25C 
Battery BA -32, 144, 41/2 and 3 Volts positive and 131/2 Volts negative. 
Used with BC -222 Walkie- Talkie Transceiver. Size 5 "x8 "x7" ..Ea. $3.50 
Husky and has long life. Outdated but tests okay. 
Unused 3 for $9.95 

ALUMINUM BOX with lid. Size about 3 "x3 °x21/2" with pointed 
end at top. Ideal for meter case, switch 

and fuse box, control box, for holding loose parts. Brand new.....Ea. 60C 

PHILLIPS SCREWDRIVER 6'/4" overall length. Blade 3" long 
Insulated non -slip handle 

/8 " diameter. Brand new Ea. 

PORTABLE TRANSMITTER Navy Department Model MI -2462 
(made by RCA). Sound powered 

microphone transmitter wit', push -to -talk switch. Metal formed chestplate with 
adjustable strap for support about operator's neck. Pivot adjustment for 
placing of microphone. Has 7 -wire color -coded rubber covered heavy duty 
cable, 20 ft. long. Units will work up to several thousands of feet apart, no 
batteries or external power supply needed. Several units may be connected 
together on some circuit. Indispensable for television antenna installation, 
electrical wiring work, plumbing contractors and other point to 

Ea $7.50 point work. Brand new 

GLASS TELEPHONE -POLE INSULATORS Heming. 
way size 

680. Fits 2/4' wooden crossarm pin. Overall height 5", diameter 4 ". Will hold 
two single steel wires, or two pair of stranded wire cables. Brand new. Ea.60c 

PHONOGRAPH TURNTABLE and MOTOR Turn- 
table, felt 

covered, 9" diameter, rim drive, sturdy 110 Volt 60 cycle AC motor, speed 
78 rpm, for continuous duty. Offset tone arm with crystal pickup. Metal mount- 
ing base 1 1 "xl 1 with shock -mount grommets. Microswitch stops turntable 
at finish of recording. Shielded pickup output lead and plug. 
4 -prong plug and wires for 110 Volt control circuit. Brand new. Ea. $S .SO 

6J 8G 65R7 12SFT 35 70 L7 
6K6GT 6T7G 12SHT 3585 71A 
6K7 6U6G 12SJTGT 35L6GT 76 
6K8G 6U6GT 12SN7GT 35 A/4 77 
6L6G 6U7G 12SR7 35Z5GT 78 
6N7 6V6 12SF5GT 36 80 
6P5GT 6X4 14A7'1287 37 83 
6Q6 6Y6G 14X7GT 38 84/6Z4 
607 12A8GT 1978 39/44 85 
6 R7GT 12AT6 24A 40 89 
6S8GT 12AU6 25A7GT 41 117L7 
6SA7 12BA6 25AC5GT 42 117P7 
6SA7GT 128E6 25L6 43 117Z3 
6SC7 12F5GT 25Z5 47 1828 
65G7 12J5GT 25Z6GT 50 183 
6SH7 12J7GT 26 51 482B 
6SJ7GT 12K8 27 '56 483 
65N7GT 12Q7GT 30 57 2050 
6SQ7GT 129A7GT 31 58 2051 

CABLE CONNECTORS AND PLUGS 
Manufacturer Type Price 
Amphenol AN3101- 16 -10P each 50c 
Amphenol ÁN3101 -18 -183 each 70c 
Amphenol AN3101 -22 -5S each 60c 
Arnphenol AN3102-22-1 SP each 60c 
Amphenol AN3102- 28.10P each 60c 
Amphenol AN3102 -32 -5P each 6 0 c 

Amphenol AN3106- 18 -11S each 65c 
Amphenol ÁN3106- 18 -18P each 65c 
Amphenol AN3106 -24 -6S each 80c 
Arnphenol AN3106 -24 -7P each 90c 
Amphenol AN3106 -32 -5S each 90c 
Harwood AN3108 -14S -* each 65c 
Aero AN31 08-1 45-25 each 65c 
Cannon AN3108- 145 -25 each 65c 
Amphenol AN3108- 14S -2S each 65, 
Amphenol AN3108- 18.12P each 80c 
Amphenol AN3108 -22 -5S each 80c 
Cannon AN3108 -22 -55 each 80c 
Amphenol AN3108 -24 -6P each 90c 
Amphenol AN3108- 24 -16S each 80c 
Cannon AN3108- 24 -16S each 80c 
Arnphenol AN3108 -32 -5P each 90c 
Amphenol AN3 1 08-28-1 OP each 90c 

McCLELLAN SADDLES Brand new. U. S. Army surplus. Top grade cowhide. 12" seat, hair girth. Has straps 
and knapsack. Gunboot and sabre loops A bargain only made possible because of 

it being war surplus. Shipping weight 15 lbs. Brand new. 

for blanket roll 

Ea. $22.50 
ELECTRIC WATER HEATER Made by Sodak, Model 107. 15- gallon capacity, gravity feed. 110 Vo't 60 cycle operated, 800 watts. 

Thermostatically controlled. Entirely automatic in operation. Has drain valve. With- 
stands 103 .bs. gauge pressure. Sets on 3 legs. Overall height 3'8 ", diameter 16 ". With AC cord and plug Ea. $49.50 

Ra.dio. Unless Otherwise Stated, All of 

r 
This Equipment Is Sold As Used 

4S,S C '¡, 30 W. New York St. WITHHALL 
REQUIRED 

ORDERS 

Indianapolis 4, Ind. Orders Shipped F.O.B. Collect 
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MAIL COUPON TODAY 
RCA, Commercial Engineering 
Section 52BW, Harrison, N. J. 
Send me the RCA publications checked 
below. I am enclosing $ to cover 
cost of those books for which there is 
a charge. 

Name 

Title or Occupation 

Address 

City Zone State- 
Quick- Reference Chart, Miniature Tubes (Free). 

(A) 
HB-3 Tube Handbook ($10.00) *. (B) 
RC-15 Receiving Tube Manual (35 cents). (C) 
Receiving Tubes for AM, FM, and Television 
Broadcast. (10 cents). (D) 
Radiolron Designers Handbook ($1.25). (E) 
Quick Selection Guide, Non- Receiving Types 
(Free). (F) 
Power and Gas Tubes for Radio and Industry 
(10 cents). (G) 
Phototubes, Cathode -Ray and Special Types 
(10 cents). (H) 
RCA Preferred Types' List (Free). (1) 
Headliners for Hams (Free). (J) 

*Price applies to U. S. and posseuions only. 

TOSE MENT ' 

RADIO CORPORATION of AMERICA 

HARRISON. N. J. 

LETTERS o ,4,11111001 

NEW HAMS 

ç`AS a hopeful future ham, I wish 
to say fine business on that 

editorial in the December issue of 
RADIO & TELEVISION NEWS. I know that 
many of the guys in our high school 
would take a real interest in ham 
radio if they knew what it was all 
about and just what is expected to 
obtain a ticket. 

"Up to a few months ago I was a 
contented SWL with a fine little post 
out in a double garage For several 
years I tuned the BC short -wave bands 
and when nothing else was on went 
into the ham bands. But after seeing 
W(GQL's basement rig I got bit by 
the bug but good. 

"Now we are up to theory and code 
practice every evening. But as I work 
in the morning before school and after 
school and sometimes after supper as 
well as Saturdays my time is all but 
used up. So when I do get a little time 
for study I want to get the most out 
of it. For myself and other young 
OM's I think some helpful articles 
would be any answer to our prayers. 

"I think that if ham radio is made 
a little more attractive many OM's 
and YL's would be glad to do a little 
study to get that ticket." 

Walt Berry 
Madrid, Iowa 

One answer to the problem, Walter, 
is to follow Bob Hertzberg's articles. 
Note to club secretary nearest Madrid 
-Here's a group of lads who should 
be given some help. 

«GIAM and have been a reader of 
RADIO & TELEVISION NEWS for 

many, many years. I read with inter- 
est your editorial in the December 
issue of the magazine on getting new 
blood into amateur radio. 

"I am 39 years of age and since I 
was in my teens I have dabbled in 
radio. I never got around to getting 
my ham license as no one I knew 
could teach me the code. During the 
past few years I have made renewed 
efforts to get one by learning the code 
-still to no avail. I tried several ham 
clubs and found they gave code lessons 
to members. On several visits to these 
clubs no one even approached me to 
advise me what to do to become a 
member and I was left alone for the 
length of the meeting. 

"On many occasions the clubs did 
not start their meetings on time, but 
were considerably late necessitating 
eliminating such activities as code 
practice. If these clubs want members 
they certainly do nothing to encourage 
anyone joining. 

"I then bought a tape code practice 
machine and worked on it at home 

:iut found I could not get over 8 words 
a minute as I had no one to advise me. 
I contacted several schools in the city 
but found none giving code practice 
at night, the only time I could spend 
at it. 

"I then started a home study course 
in radio, as I felt I needed some back- 
ground in theory. At the present I've 
spent a great deal of time, money, and 
effort -not to mention years, trying to 
get into amateur radio and have gotten 
nowhere as far as learning the code 
is concerned. 

"Perhaps others are kept out of 
ham radio by similar circumstances. 

"Yours for a solution to problems 
such as this." 

John G. Morrice 
Staten Island, New York 

Here's another prospect that needs 
code training! 

fi«iN your editorial 'For the Record' 
in the December issue you asked 

for suggestions for a program to en- 
courage a new influx of youngsters 
into ham radio. 

"I have been a ham since 1935 but 
recently I have stayed off the air and 
could have had just about as much 
enjoyment without my license due to 
the fact that the bands are swamped 
with high power boys who have a lot 
of money to spend on equipment. A 
lot of money in this case means that 
they have more than I do. Now to 
follow this back, I have probably more 
than the youngsters we would like to 
attract, but what do we have to offer 
them. They sweat out a nice little rig, 
putting it on the air is like trying to 
navigate a rowboat in the wake of 
the 'Queen Mary.' I hope you get 
what I mean. 

"I think we shoúld quarantine the 
high power boys (over 100 to 200 
watts) to a portion of any of the bands 
which would be restricted to high 
power only. Even if no ham could use 
over 100 watts we would still have 
everything we have now as far as any 
useful purpose is concerned and the 
parts people would sell a lot more 
parts. 

"This is my gripe, if the majority 
ruled I think it would be done away 
with." 

J. L. Hannon, W3OJL 
Pittsburgh, Pa. 

The u.h.f. and v.h.f. bands are one 
solution and are growing in popular- 
ity. 

HELP! HELP! 

fi«iNOW trouble you with a second 
letter -this time to thank you 

for being so helpful in publishing my 
first letter. 

RADIO & TELEVISION NEWS 
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"Since your August issue appeared 
a flood of radio books rolled this way. 
The postman is tired carrying them, 
there are piles of books around the 
house and I spend most of my spare 
time acknowledging letters and books. 

"This all goes to show the wide- 
spread circulation RADIO & TELEVISION 

NEWS enjoys. It also speaks very well 
for the generosity of Americans and 
the 'helping hand' spirit that exists 
among radio enthusiasts. 

"Thanks to you and your readers, 
I can now look forward to several 
months' pleasant reading." 

Charles A. Farrell 
Dundalk, Ireland 

Thanks to our readers for respond- 
ing so nobly to Mr. Farrell's original 
request. 

PARLEZ -VOUS FRANCAISE? 

661 
BEG to ask you to kindly send 
me a sample copy of your maga- 

zine RADIO & TELEVISION NEWS. 
"Furthermore, as I am looking for 

pen- friends in the U.S.A., I want to 
ask you to insert, if this is possible for 
you, in your magazine the following: 
'Maurice Boye, a member of the Net- 
work of French Broadcasters, 39, Rue 
Marceau Perrutel, Carcassonne 
(Aude), France, is looking for pen - 
friends 18 to 22 years old, in foreign 
countries, outside France, to exchange 
questions pertaining to radio. Corre- 
spondence French.' 

"Meanwhile, I remain ..." 
Maurice Boye 
Member of the Society of 
Radio -Electricians 
Carcassonne, France 

Here's a chance to dust off those 
high school French books and try 
your hand at discussing radio with 
Maurice. 

TAKE A BOW, MR. KIVER 

66WE 
would like to take this 

opportunity to commend you 
on the fine articles on television ap- 
pearing in RADIO & TELEVISION NEWS, 
written by Milton S. Kiver. 

"In twenty years of radio, I have 
never read a more clearly compre- 
hensive work. Please continue to pub- 
lish articles such as these." 

Mendel Maskewitz 
Mendel's Radio Laboratory 
Barre, Vermont 

Thank you for your nice letter. You 
can be sure that we will continue to 
bring you the best possible material 
on television. 

NO CADILLACS 

66MUCH injustice has been done 
to the radio serviceman by 

the distortion of facts in the yellow 
'sensation sheets.' Lies may sell pa- 
pers -but the misinformation fed to 
the public is harmful to all who read 
and believe. 

"I will try to show you why I think 
the radio serviceman is not a 'skunk,' 
'racketeer,' or unfair in his charges. 
How many radio servicemen do you 
know who drive Cadillacs, or have 
February, 1949 

NESCORP ELECTRONICS Presents 

BC -733D 
A 10 -tube superhet receiver for lateral 
blind landing guidance (CAA type certi- 
ficate) TC -1045. Excellent condition 
108- 110MC. Tube complement: 1- 
12S07.2 -12SR7 t -12A6;1- 12AH7GT 2- 12ßG7; 3 -717A -tubes alone worth 
more than this low price. 
LACH 3.95 

Schematics Furnished. 

T -17B 
Carbon Microphone. Like new. A reale A 
buy. EACH v 7c 

AUTOMATIC RECORD CHANGER 
Plays 10' or 12' records. Special purchase 
Stewart -Warner $18.95 Strobosonic ea. ONLY 

REMOTE CONTROL UNIT RM -12 
Has built -in EE -8 with hand set. 3' DB 
meter and remote control unit 
Used, very good 9.9 5 

MIKE ADAPTER 
M -299 for SCR -522 permits use of carbon 
mike in place of magnetic. NEW.$1.50 
EACH... J 

AN /CRW -2 V.H.F. RECEIVER 
6 tubes: 3 -6SL7, 1 -6SN7, 1 -6SG7, 
1 -6J5. Dynamotor. plug-in coils and 
sensitive relays. This was one of the 
Army's "Secret" V.H.F. remote control 
receivers. A thousand and one uses. Like 
new in a metal case. 
EACH 

$ 5.9 5 
BATTERY TESTER 

A 2' meter 0 -6 V.D.C....3for$1 .00 
HOOK-UP WIRE 

Approx. 400 ft. assort gauges and 
colors -about 2 to 4 ft. 

ed 
lengths 

98c 
BC -727 INDICATOR BOX 

With two red jewel pilot light assem- Z9C blies. It's a steall EACH i 
BC -306 

Antenna loading unit for BC -375. Excellent 
condition. 
Another parts value $1.50 

RM -29 PORTABLE FIELD TELEPHONE 
A n ideal portable field telephone. Complete in a rugged steel case for years of wear. 
Ringer circuit and TS-13 handset. No leather case to deteriorate. Compact 5'x6'x9"- 
also used as remote control on SCR -284. Simple two wire operation. 15 miles distance 
and upwards. Lt. wt. 13 lbs. Excellent condition. SPECIAL LOW PRICE $9.95 EACH 

1188.95 
2 for 

PE -109 D INVERTER 
12V. Input for radio compass. 115V.-4n0 
cycle output. Used, good $A 

22 
A G O 

condition. EACH 6 J 
HEADSETS 

11S -23 high impedance, Army Air Force 
Type, cord and plug. Also HS-33 low 98c impedance, used. Your choice 7v 

CORD CD -370 
A ten -foot head set extension cord with a 
PL-55 Plug on one end and a sack on the 
other. NEW 59c EACH 

6" PM SPEAKER 
Beautiful new stock. Alnico mag -$1 A5 net. EACH 

CORD CD -605 
A two-foot cord with a PL -55 plug; with low 
to high inpedance xformer for your 39C headset 

BC -348 
The finest surplus receiver, $ 8 A 5O 
used, excellent condition.... v 7 J 

TU-10B 
Tuning unit for BC -375 ... a terrific parts 
value with a metal case. Brand New. See 
page 24 Nob. Radio Craft for con- I 
version to 10 meter final. ONLY. 2 10 

BC-433G 

15 -tube superhet radio compass receiver 200 to 1750 Kc; CW- 
tone- voice. Like new. Similar to R5 /ARN7. 
AT ONLY $14.95 

WAFER SWITCHES 
10 assorted, rotary, gang. Re- 

1 OFOR$1 moved from equipment. ALL 

BC -1206A 
Beacon receiver 200 to 400 K.C.'s 28V. pi ate 
and filament. Easily converted to broadcast 
band by adjustment of slug 
tuned coils. Each 5.95 
1625 TUBE Army -Navy Standard 
This is a 12 V. filament 807 tube. A I 
tremendous buy. EACH 29C 
4 for 51.00 

TOGGLE SWITCHES 
S.P.D.T. luminous tip bat 
handle. NEW 4 for 1.00 

5PB1 SCOPE TUBE 
Extra special. EACH $ 1.19 

BC -459 
80 meter Command transmit - $ 14.9 5 ter, used, excellent condition. 

HICKOK INDICATING TRACEOMETER 
Model 1 -55, less probe, used.$99 G0 
excellent condition 77 i J 

COMPLETE BEAM ROTATOR ASSEMBLY LP -21A and 1 -82A 
A large 5' indicator 1 -82A, brand new and an LP -2l loop (removed from aircraft). A 
complete perfect beam rotator system with indicator. Loop is low impedance -contains 
selsyn transmitter, etc. 
Get BOTH for $7.95 
Loop alone 55.95 4 25 

GIBSON GIRL 
Emergency transmitter complete balloon, 
kit, generator, case, etc. 
New 7 $ 19.50. 

O -1 M.A. 
3' meter -shunt included for 9 $3.5 
0 -10 M.A. use. New 7 

DM -53 A DYNAMOTOR 
24V. in, 220 V. -80 M.A. out. Used, 98 good condition 7 c 

#20-HOOKUP WIRE 

$5.50 Stranded, 1.000 foot spool 

PLUGS and CONNECTORS 

YOUR CHOICE 

41 for only 

each 
Minimum order $2.00 

For the SCR -522 
For the BC -348 
For the BC -733 
For 269 -F Radio Compass Inverter . PL- 3108 -22-4S 
For the SCR- 274-N. 

PL -147, 148, 151, 152, 154A, 156, 258 
For the BC -375 PL- 59- PL- 61 -PL-64 
For the ART -13 U -8U, U -10U, U -16U 
For the ARC -1 U -15U, U -16U 
For the ARC -5 ARC- 9821- 9126 -9123 
MC -203A coupling 
Coax Fittings- PL- 259A(83 -1 SP)- UG- 21U- UG-22U 

ALL PRICES F.O.B. CHICAGO 

PLQ-167 PL-172 
l'LQ-103 
PL 254 

20`, Deposit required on all C. O. D. Orders 

division of 

NATIONAL EQUIPMENT & SUPPLY CO., INC. 
2635 West Grand Ave., Chicago 12, III. EVerglade 4-38381 
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BUY FROM ESEGE 
FOR GREATER 

CHECK THE VALUES. SEE WHAT YOU SAVE 

REC. & TRANS. 
BC 454 (new) 3 to 6 mc. 
BC 457 or ARC5, 4 to 5, 
80 mc. (slight- 
ly used) with Q 95 schematic. 

Both for 

BC 459. 7 to 9.1 mc. (new) $12.95 
T20 ARC 5, 4 to 5.3 mc. 

1 $11.95 T22 ARC 5, 7 to 9.1 mc. J 

PE 103 Dynamotor (new) with base 
$14.95 

New (without base) $ 7.95 
FT,8 Audio Filter (new) 80.99 

SELSYN XMITTER & INDICATOR 
Ideal as Radio beam position 
indicator for Ham, Televi- 
sion or commer- 
cial use. Com- $4.95 
plete with I -82. 4r 

2,42 
3ÁP1 
573 
6AJ5 
6ÁK5 
61.6 
6L6G 
6SC7 
65:17 

TUBES 
$0.89 6SN7 . $0.89 

. 2.49 6J7 . .79 
.79 75TL . 2.95 
89 VT127A 2.95 

.89 717A . .69 
1.25 8014 . .49 

807 .. .89 
.89 810 . 4.95 
89 813 . 7.95 

. .79 832A . 3.95 

860 .. $4.95 
861 ..12.95 
866A . 1.10 
958 .. .59 
959 .59 
1616 . .89 
5BP4 . 2.95 
872 .. .97 
954 .. .59 

Cash with order. Min. order $2.50. 
All prices subject to change. Quantities Ltd. 

ESEGE SALES 

SCR -522 TRANS. & REC. 
The standard very -high frequency airborne 
receiver transmitter. 100 to 156 meg. 4 
channels selected from 
remote control box. 
Like New 

BC 456 Modulator w/o tubes Dyn. 
New $1.19 
BC 375 Tuning Unit. 
New $2.45 

EE -8 FIELD PHONE 
Talk as far as 17 miles. De- 
pendable 2 -way communica- 
tion at low cost. Ideal for 
home, farm, field. Up to 6 
phones can be used on one 
line. Each phone USED 
complete with $7 .95 ringer. Origi- nally cost goy- NEW 
ernment $ 3 9.9 0 $9.95 
each. 

AUTO GENERATOR FILTER 
Reduces Generator hash on 10 
meter mobile 99c 
Modulation 100 watts 211 to 211 
or 807 to 807 $1.49 

Oil Condensers (Nat. Mfg ) 
10 mfd 600 volts 

. 

$1.19 
1 mfd 1000 volts 3/ .49 
2 mfd 600 volts 3/ .49 
8 mfd 2000 volts 3.49 
2 mfd 2500 volts 2.39 
1 mfd 4000 volts 3.49 
2 mfd 4000 volts 4.95 
3 mfd 5000 volts 5.95 

Modulation Trans. (nat. make) 3200 v. 
no C.T., $8.95 pr. $15.95 

1306 BOND STREET at PICO 
LOS ANGELES 15, CALIF. 

RADIO 
Technician and Radio Service Courses 

FM and TELEVISION 
American Radio Institute 

101 West 63rd St., New York 23, N. T. 
Approved Under GI Bill of Rights 

Licensed by New York State 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

Box 469, c/o Radio & Television News 
185 N. Wabash Ave. Chicago 1, Illinois 

TELEVISION 
TYPES 

6J6 $1.35 
6AG5 . 1.35 
6ÁK5 1.35 
6BG6G 2.50 
6ASIG 4.50 

UNUSUALLY LOW PRICES 
ALL NEW- PERFECT 

STANDARD MAKES ONLY 
íA3 S .35 3C23 S 3.50 388A S 1.95 838 S 3.95 
1B23 7.95 5BP4 4.00 393A 3.95 845 3.95 
1624 5.95 5CP1 1.95 394A 3.95 957 .59 
1638 19.95 6C21 15.00 450TH 17.50 958A .59 
1N21 .75 20BP4 270.00 703A 1.80 959 .59 
1P24 .75 274B 2.50 707A /13 .... 7.95 8012A 2.50 
2J31 12.00 304TH 5.95 714AY 6.95 8025 3.50 
2J36 25.00 304TL 1.95 725A 24.95 9002 .59 
2.149 25.00 350B 2.00 730A 14.95 9003 .59 
2X2A .89 368AS 1.80 803 4.95 9004 .59 
21(25 19.95 3718 1.25 814 3.95 9006 .59 

MINIMUM ORDER $10.00 

Add postage or tubes will be shipped Railway Express. Please mention this advertisement in your order. 

LIBERTY ELECTRONICS, INC. 
135 LIBERTY STREET NEW YORK CITY 6, N. Y. 

Phone: WO 4 -8262 
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much to show in the way of profit at 
the end of the year ? I struggled with 
a shop for 23 years and have known 
many radiomen, big and little, who 
eventually quit because they couldn't 
make ends meet. 

"The fact is one must get a new cus- 
tomer each time. Figuring the average 
repair job will last a year, radio enter- 
tainment costs the customer far less 
than any form of amusement in which 
he can indulge. 

"The case history of the average 
repair job, charges based on 1 year's 
outlay of cash for upkeep per cus- 
tomer, is less than 2 cents a day. That 
allows $7.20 per set, and charges will 
not average that. 

"The average factory laborer can 
net $65.00 a week for 40 hours with 
no investment, books, training, etc. 
That is why I do labor in a factory 
instead of what I'd rather do. With 
overhead hitting the sky today it's im- 
possible to make a living from radio 
service. 

"In most cases a city, county, state 
license is required costing $65 a year 
up, also a personal property tax, on 
top of the rest of the overhead. 

"Government licensing will not help, 
organizations of servicemen will not 
cure the trouble, but education of the 
public will cure everything and instill 
in the mind of the customer the idea 
that the serviceman is not a tinkerer 
or handyman but a skilled technician 
and worthy of his pay. 

"I have $850 invested in radio test 
instruments, in storage, which were 
purchased from factory wages and 
not servicing radios. I've tried a shop 
twice since the war but the overhead 
was too much so went back to the se- 
curity of $65 every Friday instead of 
worrying about when the next cus- 
tomer was coming in. 

"In brief, is 2 cents a day too much 
for the customer to pay for the up- 
keep of his radio ?" 

G. M. Wilson 
Dearborn, Michigan 

Readers' Digest -take note! 
150 MILE TV RECEPTION 

i;6I HAVE just read with interest 
Mr. Gootée's article `1948 -Year 

of Television Progress' in the Decem- 
ber issue and I thought it might inter- 
est you to know that there are a 
known 33 television sets within a 20- 
mile radius of Lafayette, Indiana. 

"I have a Motorola receiver and 
have had very reliable service from 
WBKB and WNBQ (Chicago) which 
are 150 air miles away. Excellent re- 
ception is also had from WLWT in 
Cincinnati, 160 miles away. 

"A highly directional antenna is 
used, as both WLWT and WBKB are 
on channel 4. The antenna height is 
47 feet. 

"It was feared that with the cold 
air of winter this tropospheric recep- 
tion might disappear, but it seems 
better than ever!" 

Richard Cochran 
Radio Station WASK 
Lafayette, Indiana 

RADIO S1 TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


International Short -Wave 
(Continued from page 63) 

EST) ; the station believes these hours 
give best reception in America. (Dall- 
meier, N.Y.) 

QRA for the Tel Aviv s.w. outlet is 
Radio Kol- Yisrael Broadcasting Sta- 
tion, P.O. Box 661, Tel Aviv, Israel. 
(Bluman, Nor. Afr., via Radio Aus- 
tralia) 

New QRA of Broadcasting Corpora- 
tion of Japan is No. 2, 2 -Chome Uchi- 
saiwaicho Chiyoda -ku, Tokyo, Japan; 
wiles signed by R. H. Nigno of the 
Liaison Section. (DX Bulletin, N.Z.) 

Address of Bucharest Radio is Radio 
Dacia Romana, Societates Romana de 
Radiodifuziune, Str. Gen. Berthelot 41, 
Bucharest, Roumania. XLRA verified 
from Hankow Broadcasting Station, 
168 Victory Street, Hankow, China, via 
airmail from C. L. Cheng, director; 
asked for further reports. (DX Bulle- 
tin, N.Z.) 

"The Finnish Broadcasting Corpora- 
tion, Helsinki, Finland, is eager to re- 
ceive reception reports, particularly on 
its new 100 kw. transmitter (15.190). 

Address of Forces Broadcasting Sta- 
tion on Cyprus is announced as Sta- 
tion Commander, Forces Broadcasting 
Service, Cyprus. (Pearce, England) 

* * * 

This .1unlJs -s Sehtdules 
Albania -Simonian, Mass., reports 

ZAA, 7.852, Tirana, heard 1300 -1600. 
Algiers -Radio Algiers, 9.57, is a fair 

signal to 1630 in New York, best 
around 1520 -1525; uses French. (Schild) 

Anglo- Egyptian Sudan -Radio Om- 
durman, "the wanderer," has been an 
excellent signal here in West Virginia 
recently in the 31 -m. band 2315 -2345 
with native -type program; frequency 
varies from day to day; at the time this 
was compiled was heard on 9.555; at 
2330 announces "Huna Omdurman" 
quite distinctly. Also reported by 
Stark, Texas, Driver, Ohio. 

Angola- Driver, Ohio, reports Radio 
Clube de Angola, 9.475, signing off 1600 
with "A Portugesa," good signal. 

Pearce, England, has received a QSL 
card from Radio Clube de Angola, 
Luanda, for the 8.090 station which 
the station said is CR6RN on 37.09 m. 
Verified in both Portuguese and 
English. 

Argentina -L R U, 15.29 0, Buenos 
Aires, heard 1515 -1600 sign -off. (Ped- 
dle, Newfoundland) Radio Splendid 
has moved frequencies of two of its 
s.w. outlets -LRS, 9.320, moved to 
9.340 and LRS1, 5.985 is now on 6.065; 
LRS2 remains 11.840; sign -off 2200; 
fair signals on all channels in New 
York, but 11.840 and 6.065 outlets have 
QRM. (Beck, N.Y.) 

Australia -The German program 
from Radio Australia is scheduled 
1200 -1315 on VLA8, 11.76, VLB2, 9.65; 
1230 -1315, VLC11, 15.21, which has re- 
placed VLC8, 7.24, for this beam to 
Europe. 

VLG6, 15.23, ABC, Melbourne, heard 
in Newfoundland 1515 -1600 sign -off. 

February. 1949 

Your Raytheon Tube Distributor 

Hands Prestige to You on a Platter 

-A Service 
Guarantee BOND 
That Offers You 

Genuine Customer 

Insurance - Yet Costs 

You Nothing 

ELE 

RA17//faN 
BOA'DE¡) 
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This RAYTHEON SURETY BOND is 
the best evidence you can give your 
customers that you stand out from the 
crowd when it comes to the quality and 
reliability of radio service. It's an iron- 
clad 90 -day BONDED guarantee - on 
your labor and parts backed by a nation- 
ally known insurance company with 
assets of close to a hundred million dollars! 

Raytheon pays for this Bond 

The Raytheon Tube Distributor in your 
area has it ready for you -if you can 
qualify. Get in touch with him at once 
and start getting the cream of the busi- 
ness in your locality. 

Why RAYTHEON Tubes 
1. Good tubes - produced by one of the 
oldest and soundest manufacturers in the 
industry -with an unsurpassed reputation 
for engineering achievement in electronics, 
and with the most advanced methods and 
equipment for quality control. 
2. Best Distributors - Raytheon Tube 
distributors are carefully chosen. You'll 
recognize the one nearest you as one of the 
best parts distributors in town. He has to 
be, as sponsor of the Raytheon Bonded 
Dealer Program. 
3. Consistently advertised - Raytheon 
natibnal advertising and point -of -sale 
display material constantly reminds your 
customers and prospects of the value of 
the Raytheon name on every tube. 
4. Universally accepted - From the big- 
gest Magnetrons to the tiniest hearing aid 
tubes Raytheon stands for quality. 
Raytheon tubes are instantly accepted as 
the finest that can be had. 

RAYTHEON MANUFACTURING COMPANY 
RADIO RECEIVING TUBE DIVISION 

(*.Wagged tgrecisemai0 NEWTON, MASSACHUSETTSCHICAGO, ILtINO45LOS ANGELES, CALIFORNIA 

RADIO RECEIVING TUBES SUBMINIATURE TUBES SPECIAL PURPOSE TUBES MICROWAVE TUBES 

NEW 
IMPROVED PR7 * 
MODEL DLIJ4LARM* 

FOR 

POLICE CALLS 
TAXI CABS 

AND OTHERS 

Tunes 152 -162 Megacycles 
F. M. Superheterodyne, 115 Volts, A.C. -D.C. 
Tubes- 12AT7, (2) 61316, 1978, 3585, 35W4. 
2 stages high gain 10.7 Megacycle I.F.'s. Ra- 
tio detector. Plastic cabinet l01/2x63/4x6 
deep. Schematic and instructiqns. Shipping 
weight 7 lbs. 
Sensitivity 10 Microvolts or better. Selectiv- 
ity 250 K.C.'s or better. 
Reception expectancy with attached antenna 
from 50 Watt transmitter 3 miles, much 
farther from transmitter of more power or 
outside antenna. 
Ready to plug in and use; 28 Watts power 
consumption. 
SEE YOUR DEALER FIRST OR WRITE 

Slightly 
higher 

West Coast 
Excise Tax 
Included 

F.O.B. 
Indianapolis 
$10.00 with 

order, 
rest C.O.D. 

READY MODEL PR6 -L $995 RADIO APPARATUS CO. 
729 NORTH BANCROFT STREET NOW 

TUNING 30 -44 MEGA - 7.7 
CYCLES -A. M. OR F M INDIANAPOLIS III, INDIANA 
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For 

ter 
nce 

and 
better 
video 

there's 

than thé airfoils VEE -D -X 

Jong range antenna plus 

THE NEW 
VEE -D -X 

SECTIONAL 

TOWER 
w HEN it comes to getting the 
most out of your TV receiver, 
there should be no compro 
with quality ont 
fn004q;ion.. A VEE -O -X 
enna elevated for. best re- 
ception with the new VEE -D -X 
sectional tower. represents the 
finest equipment yet produced: 
The new VEE -D -X tower con be 
used at any heigin f:cm 1Q' to 
140`. It embodies every desir- 
able feature you could wont - 

Surprisingly low in cost - Rugged, yet tight in weight 
All welded construction in tee 
and 20' sections 
Comes completely assembled 
Quick, easy erection 
Diagonally reinforced for 
highest passible rigidity 
Has universal antenna mount 
Antenna rotated from base 
Aluminum finish- requires no 
painting 
Extra safe for climbing 

Install this VEED -X antenna 
combination and you will see 
the difference. For literature 
and prices, write - 
LaPOtNTE PLASCOMOLD CORP. 

UNIONVILLE, CONN. 

MEANS VIDEO DISTANCE 

106 

Azores -Driver, Ohio, reports CSX2, 
4.845, Ponta Delgada, with fair signal 
signing off 1900 with clock chimes and 
"A Portugesa;" bad QRN, aircraft 
QRM, and CWQRM. 

Belgian Congo -Radio Congolia has 
been heard on 9.210 signing off 1330; 
languages French and Flemish; signal 
fair in Australia. (Gillett). Signs on 
1300 with march. Announces, "Ici 
Congo Belge." (Pearce, England) 

Elizabethville, 7.200, carries mostly 
classical music with announcements in 
French, 1130 -1215. (Swedish DX 
Broadcast) 

Belgium -Ruyselede, 17.845, 5 kw., 
is scheduled 1100 -1200, 1600 -1700 
(sometimes runs later for traffic); 
Sundays there is only one transmis- 
sion, beginning 1330 and lasting as long 
as necessary. (Worris, N.Y.). Is 
beamed to Leopoldville, Belgian Congo. 

Brazil -Radio Jornal do Comercio 
lists current schedules as PRL6, 780 
kc., 0600 -2100; ZYK2, 15.145, 0600 -1400; 
ZYK2, 6.085, 1600 -2100; ZYK3, 9.565, 
0600 -1200, 1400 -2100. It was stated 
that Radio Station Jornal Do Comercio 
of Pernambuco is the only station of 
South and Central America which 
possesses eight frequencies that are 
used at definite hours of the day or 
night in accordance with climatic sea- 
sons of the year. Station Jornal do 

Comercio transmits simultaneously 
daily on five frequencies, by means of 
its five transmitters -one on medium - 
wave, two on short -wave, and two on 
frequency modulation. (McPheeters, 
,La.) 

Peddle, Newfoundland, reports PRL7, 
9.720, Rio de Janeiro, 2130 -2300; ZYN8, 
15.165, Fortaleza, 1530 -1600 sign -off; 
ZYK3, 9.565, ZYK2, 15.145, and 6.082 all 
in parallel, Recife, 1730 -2100 sign -off. 

British Guiana -ZFY, Georgetown, 
has escaped the piled -up QRM on 6.000 
by moving to approximately 5.980; 
news 1945, sign -off between 2000 -2015, 
good level. (Beck, N.Y.) Noted with 
BBC news 0600, good signal. 

British New Guinea -I have heard 
Port Moresby's VLT7, 9.52, Papua, 
with good level signing off 0300; re- 
opens 0315 over VLT5, 7.28, which is 
usually good level in East to closing 
around 0800. At times, VLT7 is in- 
audible when BBC is using both 9.51 
and 9.525. 

Bechuanaland -ZNB, 5.900, Mafe- 
king, heard with recorded music to 
1430 sign -off with "God Save the 
King." (Gillett, Australia) 

Cameroons -Peddle, Newfoundland, 
hears FIA, 9.160, Douala, 1430 -1600 
fade -out; may sign off 1601 and some 
days may run to only 1400. 

Canada -Here is information prom- 

NEW PORTABLE TRANSCEIVERS FOR CITIZENS 
RADIO SERVICE 

ONE of the first portable transceiv- 
ers for use in the 465 megacycle 

Citizens Radio Service is now in pilot 
plant production at the Citizens Radio 
Corporation of Cleveland, Ohio. 

This equipment, which has received 
FCC approval, incorporates several new 
techniques including subminiature 
tubes and printed circuits. 

Experimental units have been given 
exhaustive field tests between automo- 
bile and home; home and office; boats 
and shore; planes and ground; and per - 
son-to- person on city streets. 

The transceiver, two of which are 
required for person -to- person air con- 
tact, is housed in a tiny case measuring 
only 6" x 27/g" x 11/4" topped by a small 
Receiver's audio section embodies printed 
circuits and uses 1V5 subminiature tubes. 

folding antenna. This pocket -sized sta- 
tion includes all necessary equipment 
except the headphone and batteries 
which are carried in a separate case 
about the size of a miniature camera. 

The Model 100 -B unit is designed for 
Class B stations only, operating at 465 
mc., tolerance .4 mc.; input 3 watts; 
emission A -3 with 30% maximum mod- 
ulation. The transmitting section uses 
a Sylvania 6K4 subminiature oscil- 
lator and the receiver is a super - 
regenerative unit using three Sylvania 
1V5 subminiature tubes. The trans- 
ceiver weighs only 11 ounces including 
antenna and total station equipment, 
including batteries, weighs only two 
and one -half pounds. 30 

The new 465 mc. transceiver in operation. 
External batteries and headset are used. 

RADIO & TELEVISION NEVI'S 
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ANNOUNCING! 
THE OPENING OF OUR NEW LARGER 

QUARTERS AT 189 GREENWICH ST., N. Y. 7 

(STREET LEVEL STORE) 

1 K.W. POWER SUPPLY KIT 
2500 -0 -2500 Volts @ 500 MA 

or 
2000 -0 -200 Volts @ SOO MA 
(oif_glled Xformer from BC6I0) $39.95 7- Swinging choke 14.95 

7- Smoothing choke 7.95 
T- Filament Xformer 9.95 
2 -2 Mfd. -3000v Condensers, 

each 3.43 
2 -872A Tubes each 1.95 
2 -Plate Caps for 872A each .20 2- Sockets for 872A each 1.19 
2 -Hash Filter Chokes 

$7950 Pr-7 .79 
All Parts New! Reduced to 

SELENIUM 
Full Wave 

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

RECTIFIERS 
Bridge Type 

OUTPUT 
up to 12v DC M Amp. 
up to 12v DC 1 Amp. 
up to 12v DC 5 Amp. 
up to 12v DC 10 Amp. 
up to 32v DC 15 Amp. 
up to 12v DC 30 Amp. 
up to 28v DC 1 Amp. 
up to 28v DC 5 Amp. 
up to 28v DC 10 Amp. 
up to 28v DC 15 Amp. 
up to 100v DC .25 Amp. 
up to 100v DC .6 Amp. 
up to 100v DC 5 Amp. 
up to 100v DC 3 Amp. 

50.98 
1.95 
4.45 
7.45 
9.95 

14.95 
3.45 
7.45 

12.45 
18.95 
2.95 
6.95 

19.95 
12.95 

OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 

All Ratings D. C. 
2a.lzed. 600v 80.35 lmfd. 2000v 50.95 

.25mfd. 600v .35 2mfd. 2000v 1.75 
.5mfd. 600v .35 4mfd. 2000v 3.75 
1mfd. 600v .35 15mfd. 2000v 4.95 
2mfd. 600v .35 4mfd. 2500v 3.98 
4mfd. 600v .60 2mfd. 2500v 2.49 
8mfd. 600v 1.10 1mfd. 2500v 1.25 

10mfd. 600v 1.15 .25mfd. 2500v 1.45 
3x.lmfd. 1000v .45 5mfd. 2500v 1.75 

.25mfd. 1000v .45 .05mfd. 3000v 1.95 
lmfd. 1000v .60 1mfd. 3000v 2.25 
2mfd. 1000v .70 25mfd. 3000v 2.65 
4mfd. 1000v .90 lmfd. 3000v 3.50 
bmfd. 1000v 1.95 12mfd. 3000v 6.95 

l0mfd. 1000v 2.10 2mfd. 4000v 5.95 
15mfd. 1000v 2.25 ]mfd. 5000v 4.95 
20mfd. 1000v 2.95 .1mfd. 7000v 2.95 
24mfd. 1500v 6.95 3mfd. 4000v 6.95 
.1mfd. 1750v .89 2mfd. 3000v 3.45 
.1mfd. 2000v .95 2x.lmfd. 7000v 3.25 

.25mfd. 2000v 1.05 .02mfd. 12000v 9.95 
.5fd. 2000v 1.15 .(12mfd. 20000v 11.95 

HIGH CAPACITY CONDENSERS 
10.000 mfd.-25 WVDC 56.95 
2:3500 mfd. 25 WVDC 3.45 
2500 mfd.--3 VDC .39 
3000 mfd.-25 WVDC 2.49 
2:1250 mfd.-10 VDC 1.25 
1000 mfd.-15 WVDC .99 
200 mfd.-35 VDC .59 
100 mfd.-50 W V DC .49 
4x10 mfd.-400 VDC .89 
4000 mfd.-18 WVDC 1.95 
4000 mfd.-25 WVDC 2.95 
4000 ndd.-30 WVDC 3.25 

FILTER CHOKES 
HI- VOLTAGE INSULATION 

8 by (w 550 ma.... $7.95 
8 by 8 300 ma.... 3.95 
25 by 6 160 ma... 3.49 
12 by 

§ 
050 ma... 2.25 

30 by 70 ma.... 1.39 
.05 by @ 15 amps.. 7.95 
.1 by ® 5 mpg.... 6.95 
4 by 6 600 ma.... 5.95 
200 by 0, 10 ma. .. 3.49 
600 by 6e 3 ma.. 3.49 
.065 by (4 2.5A.... 2.49 

1 by Ñì 800 ma....14.99 
10 by § 250 ma... 2.45 
10 by ® 200 ma... 1.98 
10/20 ® 85 ma.... 1.59 
15 by 81 125 ma... 1.49 
15 by @ 100 ma... 1.39 
3 by @ 50 ma..... .29 
30 by Dual @ 20 ma. 1.49 
8/30 by g 250 ma.. 3.50 
10 by 100 ma... 1.29 

ANNOUNCING! 
Greater Values Than Ever Before In Our New 

Larger Store At 189 Greenwich St., N. Y. 7 

(Formerly at 63 Dey St.) 

RADIO TUBES 
NEW! STANDARD BRANDS! 

1B24 84.75 
1B26 4.95 
1629 .89 
1N21 .59 
1N23 .59 
1N34 1.59 
IP24 .89 
2ÁP1 2.39 
2C22 .19 
2C26 .29 
2C40 .74 
2C44 .69 
2C46 3.75 
2D21 1.19 
2421 12.45 
2J22 12.95 
2226 9.95 
2231 11.49 
2232 14.75 
2238 24.95 
2237 18.95 
2238 14.75 
2239 18.95 
2240 18.95 
2J46 18.95 
2J49 26.95 
2J51 69.50 
2254.13 18.95 
2J55 18.95 
2K25 24.95 
2K28 6.95 
2V3G .79 
2X2 .27 
3AP1 2.39 
3BP1 1.39 
3B22 .9 
3B24 .69 
3B26 .89 
3CP1 2.95 
3C22 19.95 
3C23 2.49 
3C24 .29 
3C30 .59 
3C31 1.49 
MP! 2.25 
3D21A 1.50 
3E29 3.39 
4B24 2.25 
4E27 12.95 
5AP4 4.75 
5BP1 1.10 
5BP4 2.45 
5CP1 1.98 
5D21 18.95 
5FP7 .85 
5JP1 11.95 
5.129 18.95 
5230 18.95 
5LP1 11.95 
5R4GY .89 

bU4G 
.69 

5V4 
5X4 
5Y3 
5Z3 
5Z4 
6AB7 
6AC7 
6AK5" 

.72 

.59 

.35 

.55 

.79 

59 
6AL5 .59 
6C4 .19 
6D 

5.49 
626 .79 
6Q5G 1.25 

O4 17.19 

12A6 .25 
12DP7 13.95 
12GP7 12.95 
15E .89 
15R .89 
75TL 2.49 

211 
100TH 9.95 

227A 3.75 
231D 1.49 
249C .75 
250TH 19.49 
304TL .72 
304TH 3.39 
316A .35 
327A 4.95 
350B 1.95 
368AS 1.79 
371B .99 
450TH 29.95 

53ÌÁ 
4.89 

559 .75 
703A 2.95 
705A 1.49 
706CY 18.95 
714AY 5.95 
716E 7.89 
71óC 18.95 
717A .59 
721A 1.59 
723A/11 5.49 
724A/ is 1.75 
725A 7.45 

726A $4.50 1Q5GT f .95 
800 1.69 1R5 .79 

8 A 802 2.95 185 .59 
803 3.75 1T4 .59 
805 3.95 3Q4 .59 
807 1.19 3Q5 .69 
808 1.95 384 .59 
809 1.98 5Y4GT .49 
810 4.89 6A7 .59 
811 1.49 6A8GT .59 
812 1.39 6AG5 .79 
813 5.25 6AG7 .98 
814 2.75 6B4G .95 
815 1.45 6B060 1.49 
816 1.10 6C6 .49 
826 .49 6D6 .49 
829B 2.89 6F5GT .49 
832A 2.49 6F6GT .49 
833A 29.50 6F6 .59 
836 I .79 6H6GT .39 
837 1.19 6J5GT .42 
838 2.95 625 .55 
841 .50 6J7GT .55 
843 .39 61i6GT .49 
845 3.29 6K7GT .55 
851 12.95 6L60 .95 
860 1.98 6L6 1.23 
861 11.95 6L7 .79 
865 .79 6Q7GT .55 
866A .98 6SA7GT .49 
866JR 1.10 6SC7 .55 
869B 18.75 6SF5GT .59 
874 .69 68117 .49 
876 .39 66J7GT .49 
878 1.29 6SK7GT .49 
884 .79 6SL7GT .59 
885 .78 6SN7GT .59 
902P1 5.95 6SQ7GT .49 
905 4.95 6V6GT .59 
923 .69 6XSGT .59 
954 .24 7A8 .69 
955 .35 7B7 .69 
956 .45 7C5 .59 
957 .24 ?C6 .59 
958 .35 7F7 .49 
1611 .98 7Y4 .49 
1613 .58 12A8GT .63 
1618 .75 12AT6 .49 
1619 .21 12A176 .75 
1622 1.59 12BA6 .59 
1624 .85 12BE6 .59 
1625 .29 12J5GT .49 
1626 .25 12J7GT .49 
1629 .29 12K7GT .49 
1630 1.98 12Q7GT .59 
1638 .49 12SA7GT .49 
1654 1.98 12SF5GT .49 
1851 .69 12SF7GT .59 
2050 .68 12827GT :49 
2051 .45 128K7GT .49 
8005 1.98 128Q7GT .49 
8011 .65 128R7GT .49 
8012 1.39 14A7 .69 
8013 .89 14B6 .69 
8014 3.98 14Q7 .69 
8016 1.39 24A .49 
8020 .89 25L6GT .49 
8025 3.45 25Z5 .47 
9001 .39 25Z6GT .45 
9002 .35 245 
9003 .35 2T 

p 
.49 

9004 29 
9005 .39 32L7GT 1.19 
9006 
CK1005 .29 36Á 1 5 .59 
CK1006 .69 35L6GT .49 
CK1090 1.49 35W4 .39 
EF50 .50 351,4 .69 
F123A 8.95 3523 .57 
F127A 17.50 35Z5GT .39 
1-128A 39.50 36 .79 
F660 39.50 41 .52 
FG81A 3.95 42 .49 
FG105 8.75 43 .52 FG238B 29.50 45 .52 GL146 7.'+5 47 .74 GL605 39.50 50A5 .89 GL697 29.50 
11Y75 1.25 50B5 .59 
HY615 .39 50L6GT .49 
ML100 19.95 50Y6GT .59 
ML101 39.50 56 .54 
ML502 39.50 59 .95 
VR75 
171190 .65 

70L7GT 1.29 
VR105 .65 71A .59 

7b .S2 VR150 .65 
VT127A 2.49 78 .49 
VU111 .49 77 .49 
0Z4 .59 78 .49 
1A5GT .49 80 .35 
1A7GT .59 81 1.55 
1H5GT .54 82 ..89 
1N5GT .59 83 ..89 
1LA4 .95 83V .89 
1LA6 qg 84 .59 
1LC6 .95 89 .69 
1LD5 .95 117L7GT 1.15 
1LE3 .95 117P7GT 1.15 
1LH4 .79 117Z3 .49 
1LN5 .79 117Z8GT .69 

i 
500 WATT POWER SUPPLY KIT 

(Ideal for BC -191 & BC- 375 -E) 
1- Transformer -Pri: 105/250v 

AC 60 cyc in. 5v Steps 
Sec: 1120- 0 -1120v @, 500 MA 
21/2v CT @ 10 AMPS 
12v @ 14 AMPS 
17v @ 21/2 AMPS 
32v @ .025 AMPS $32.50 

2- Filter Chokes @ $7.95 ea 15.90 
2- Condensers 3 Mfd @ 2000v 

DC @ $4.45 ea 8.90 
2 -866 Tubes @ $.89 ea 1.78 
2 -Plate Caps Ceramic @ $.20 

ea .40 
2- Sockets C' $.20 ea .40 
1 Pair Hash Filter Chokes .79 

$4950 Extra Special Buy 

TRANSFORMER-115 V. 60 Cy. 

HI-VOLTAGE INSULATION 
3710v L 10 ma.; 2a234v ® 3A 11 9.95 
2500v.@ 15 ma. 4.95 
2500v ® 4 ma.; 2 M 2A. 6.3v @ 1 amp 5.95 
2150v @ 15 ma. 3.95 
1750v @ 4 ma.; 6.3v @ 3A 4.25 
16040 

9@ 

4 ma.; 700v CT @ 150 ma.; 6.3v 
6.49 

525-0-525v @ 60 ma.; 925v @ 10 ma.; 2x5v 
@ 3A; 6.3v @3.6A; 6.3v @2A; 6.3v @ 1A 6.95 

515-0-515v @ 175'ma.; 5v @ 3A; 2.5v @ 5A 4.95 
500-0-500v @ 25 ma; 262-0-262v ® 55 ma.; 

6.3v @ 1A; 2:5v @ 2A 4.49 
00-0-500v @ 100 ma.; 5v CT @ 3A 3.49 

425-0-450 @ 300 ma.; 140-0-140 @ 100 ma ; 

36v @ 1A; 6.3v @ 5A; 5v @ 3A; 110/220 
Dual Pri 7.95 

40G-315-0-100-315v @ 200 ma.; 2.5v ® 2A; 
5v @ 3A; 6.3v @ 9A; 6.3v @ 9A 5.95 

400-0-400v @ 200 ma.; 5v n 3A 3.95 
350-0-350v @ 150 ma.; 5v @ 3A; 6.3v @ 

6A; 78v @ IA 3.95 
385-0-385-550v @ 200 ma.; 2 H @ 2A; 5v 

@ 3A: 3a6.3v @ 6A-PRI. 110/220 6.25 
350-0-350v @ 35 ma 1.25 
340-0-340v @ 300 ma. ; 1540v @ 5 ma 4.95 
335-0-335v @ 60 ma.; 5v @ 3A; 6.3v @ 2A; 

0-13-17-21-23v @ 70 ma.-PRI. 110/220 3.95 
325-0-325v @ 120 ma.; 10v @ 5A; 5v @ 7A 2.25 
300-0-300v @ 65 ma.; 2x5v @ 2A; 6.3v @ 

212A; 6.3v @ lA 3.49 
150.0-150 @ 80 ma.; 150 @ 40 ma.; 6.3v @ 

3.5A: 6.3v @ lA 1.98 
150v @ 55A; 150v @ 2.13A; 5v @ 5A 3.95 
120-0-120v 50 ma .98 
80-0-80v @ 225 ma.; 5v @ 2A; 5v @ 4A 3.95 
24v @ 6A. 3.50 
3:18v @ 2A. 3.95 
3x10.3v @ 7A; CT 7.95 
6.3v ® 12A; 6.3v @ 2A; 115v @ IA 3.45 
6.3v @ 10A; 6.3v @ IA 2.98 
6.3v @ 1A; 2 ® 2A 2.45 
5v @ 20A; Dual 110v PRI 3.49 
6.3v @ 211/y21; 6.3v @ 2A; 2 @ 2A 4.95 
6.3v @ lA .98 
8v CT IA . .98 
2.5v @ 20A...3.49 .6v @ 15amps-RMS 1.98 
6.3v CT @ 3A; 5v CT @ 4A 3.98 

All Tubes guar- 
anteed, except for 
open filaments, 
shorts and broken 
glass, for which we 
check before ship- 
ment. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 
February, 1949 

M Prices Subject To Change 
Without Notice 

All merchandise guaranteed. 
Mail orders promptly filled. All 
prices F.O.B. New York City. 
Send money order or check. 
Shipping charges sent C.O.D. 
Minimum order $5.00. 20% 
Deposit required with all orders. 
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No. TA116 

Also available 
without Hi -Band 

Array as 
No. TA124. 

DUO -ORIENTING 
STACKED FOLDED 

DIPOLES with 
REFLECTORS 

LOOK AT THESE LONG -RANGE 
PERFORMANCE FIGURES 
FROM ACTUAL REPORTS! 

CITIES DISTANCE IN 

Albany - New York 125 
Cleveland - Pittsburgh 120 
New Haven - New York 110 
San Diego - Los Angeles 100 
South Bend - Chicago 90 

MILES 

OUTSTANDING FEATURES! 
V Gives full 12 channel TV reception plus FM. 
V Supplied complete with 10' Mast All -Angle 

Mounting Bracket and Stand -Off Insulators. 
V U -Bolt Clamp construction provides ys, tb or V, 

wavelength spacing of 2, 4, 6, or more bays on 
mast for tremendous stacking flexibility - also 
permits independent orientation of each bay. 
Lightning -fast assembly time. 

f Impedance of 150 -260 ohms and }11.6 DB gain. 
y All- weather Rote -lock insulator made from low - 

loss polystyrene for perfect high frequency 
insulation. 

Write for Literature 

4109 Ft. Hamilton Pkway., Brooklyn 19, N. Y. 

"Manufacturers of the World's Largest Line of 
TV /FM Antenna Equipment" 
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ised last month on CHNS, Broadcast- 
ing House, Halifax, Nova Scotia, re- 
cently returned to the air. M. Forrest, 
secretary, informs : "The short -wave 
station went on the air in 1934 with 
call -letters VE9HX, 50 watts power. 
In 1938, location was changed from 
Halifax to Bèdford (10 miles outside 
Halifax), call -letters became CHNX, 
power increased to 500 watts. It was 
off the air 1940 to October 1948, as 
equipment was being used by the army. 
Only change in present set -up is loca- 
tion of transmitter, which has been 
moved to Rockingham (5 miles outside 
Halifax), where our medium -wave 
transmitter, CHNS, is now located. 
Antenna is as always -a center -fed 
dipole, 50 feet above the ground, with 
power of 500 watts. We are particu- 
larly interested in receiving reports of 
reception, all of which are verified. 
IRC should be enclosed." Hours of 
operation (6.130, relaying full schedule 
of medium -wave CHNS, in English) 
were listed Monday through Saturday 
0600 -2315, Sunday 0800 -2315; news- 
casts 0700, 0800, 0930, 1130, 1200, 1700, 
1755, 2300. 

In verie- letter, CKFX, 6.080, Van- 
couver, British Columbia, listed power 
of only 10 watts; is officially listed 100 
watts. (Stein, Calif.) 

Ceylon -Radio SEAL has been hand- 
ed over to the Government of Ceylon 
and now is known as Radio Ceylon. 
Schedule appears to remain about the 
same. However, Sunday beam of the 
Forces Broadcasting Service to the 
United Kingdom is now 1130 -1330 on 
15.12, 17.77 to British Isles, with 6.075, 
3.395 beamed to India -Pakistan and 
other parts of Asia (9.520 may be used 
also on occasion). The 15.12 channel 
is best in U.S. 

Chile- CE11900, Valparaiso, 11.900, 
is heard 2200 -2300 sign -off. (McPheet- 
ers, La.) 

China -XGOY's 19 -m. outlet listed 
15.170 has been measured 15.172. 
(Schild, N.Y.) Is seldom heard now in 
East, but when audible has news 0700; 
Oslo's 15.17 QRM's. 

When this was compiled, XGOA, 
Nanking, appeared to have replaced 
15.105 and 11.88 channels with 9.605 
and 7.500V (sometimes low as 7.480, 
others high as 7.550) for Overseas 
Service to 0915 or later, news 0900; the 
7.500V channel has been best here in 
East, widely reported. The 5.985 and 
9.73 outlets still carry Home Service 
and are said to run later, probably to 
1015 or 1030. The 15.105 channel was 
coming through nicely in East nightly 
when this was compiled, scheduled 
2100 -2300, news 2115, 2230; best Mon- 
days when HCJB is vacationing 
(15.115). 

Some days, XGAF, 7.100, Nanking, 
is heard with fair signal around 0800. 
(Rosenauer, Calif.) 

Colombia- Bogota's HJKB, 6.000, 
and HJKF, 9.520, are heard 2100 -2200 
and later. (Peddle, Newfoundland) 
HJCF, 6.240, Bogota, signs on 0650, off 
2100. HJDE, 6.145, Medellin, heard 
signing off 0145, signs on 0715. (Mc- 
Pheeters, La.) 

Costa Rica -TIGPH, 5.870, San Jose, 
signs off 2300. (Beck, N.Y.) 

Cuba -Chavez, Cuba, writes -"There 
is no such station in Cuba as COBA; 
Radio Cadena Suaritos' does operate 
COAL on 9.833, using call -sign CMBL 
for medium -wave 850 kc.; also oper- 
ates CM -21 -L in FM band; QRA is 
Calle 25 No. 1111, Vedado, Havana, and 
has regular daily program 0735 -0000, 
all in Spanish. COCH, 9.437, `Union 
Radio,' operates with all -Spanish pro- 
grams 0630 -2300; "medium -wave outlet 
is CMCF, 910 kc., and QRA is Pasea de 
Marti No. 107, Havana." 

Cyprus -S h a r q -a l -A d n a is heard 
with poor to good signals signing on 
2255 on 9.650, 6.170. (Beck, N.Y.) The 
6.135 channel is heard in England at 
1430 with Arabic music, gives call 1500, 
and has news in Arabic, then closes 
around 1510 -1515; heard in parallel on 
Sundays at 1300 -1513 were 6.135, 6.790, 
6.170; the 6.790 channel has been heard 
at 1100 with news in Arabic. (Pearce) 

The Forces Broadcasting Station is 
at Lokatamia, not Niciosa as previous- 
ly believed. Transmitter is Hallicraf t- 
ers BC -610 just under 1 kw. on 7.220, 
and Marconi G.36, 1 kw., on 1320 kc.; 
uses a half -wave dipole. Weekdays 
schedule is 2330 -0130, 0430 -1600; Sun- 
days 2330 -1600. Relays several pro- 
grams from BBC and also runs three 
half -hour programs in Greek each 
week; recorded programs and live 
shows for the most part originate in 
Forces Theater in Lokatamia; opens 
with trumpet fanfare and closes with 
"London Bridge" or the Ted Lewis re- 
cording of "Goodnight Waltz "; chief 
announcer is Leslie A. W. Diamond. 
Report by Kary was first one from 
America. Test transmissions are sent 
Saturdays 1700 -1900 and at 1600. R. N. 
Joyce answers listeners' reports in 
program called "Reports Received." 
No call -letters have been assigned as 
yet. 

This particular station on Cyprus 
was formerly JCLA at Haifa, Pales- 
tine. Ex -JCKW was moved to Malta 
where it is being readied for operation 
(may be on the air again by now). 
JCJC, Cairo, is reported moved to 
Kabrit in Suez Canal Zone (medium - 
wave only), although Rubens Villela, 
Brazil, has reported a JCJC, Cairo, 
heard with c.w. on 7.220. 

Verie -cards will be sent as soon as 
they are printed. 

Denmark -QRA of Danish Informa- 
tion Office in U.S. is 15 Moore Street, 
New York 4, New York. 

Copenhagen is now sending out this 
general outline of programs of OZF 
(operating on 9.520 to North America 
daily- except Sundays -in Danish and 
English at 1900 -2030, 2130 -2300, 2300- 
0030)- "Every transmission begins 
with the chimes from the Town Hall in 
Copenhagen, followed by a Danish 
popular melody and the news in Dan- 
ish. Every day we will give you Dan- 
ish music and songs and a talk on vari- 
ous aspects of Danish culture and 
activity and the broadcasts will also 
include a brief summary in English of 
home news and a short resume of the 

RADIO & TELEVISION NEWS 
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RADIO Tuns LARGEST TUBE STOCK 
IN THE COUNTRY AT 
ROCK BOTTOM PRICES! 

100 CARTONED and GUARANTEED TUBES e ONLY $3Z50 
Popular GT Miniature and Loctal Tubes. All individually car - 
toned and branded. Guaranteed best quality. Available at this 
low price and may; be assorted. THE FIRST REAL SCOOP 
FOR THE SERVICE DEALER. 

7Y4 
7Z4 
7B6 
7E6 
7E5 
7C4 
14X7 
1A5GT 
1A7GT 
1B4 
1C4 
1H5GT 
1L4 
1N5GT 
1P5 
1Q5 
1R4 
íR5 
1S4 
1S5 
1T4 
1114 
1V 
2A3 
2A5 
2A7 
2B7 
3A4 
3Q4 
3S4 

5U4G 
5V4 
5X4G 
5Y3GT 
5Y4G 
5Z3 
6A7 
6B6 
6B7 
6C8G 
6AC5GT 
6A3 
6A$GT 
6AK5 
6AQ5 
6AQ6 
6AT6 
6AU6 
6BA6 
6BE6 
6BH6 
6BJ6 
6C5GT 
6C6 
6AG5 
6AJ5 
6AK5 
6AL5 
6C4 
6C8G 

BY -PASS CONDENSERS 

6eeach -Lots of 100 
(assorted 

.001 mfd, 600V.- 
ea. 6c 

.002. ea. 6c 

.005 ea. 6c 

.01 ea. 6c 

.02 ea. 6c 

.05 ea. 7c 

.1 ea. 8c 

54.95 

6D6 
6F5G 
6F6GT 
6F8G 
6G6 
6H6GT 
6J5GT 
6J6 
6J7GT 
6K6GT 
6K7GT 
6L6G 
6P5GT 
6Q7 
6Q6GT 
6R7 
6S8GT 
6SA7GT 
6SC7GT 
6SD7GT 
6SF5GT 
GSF7 
6SG7GT 
6SH7 
6SJ7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 
6SR7GT 

FREE!$20.00 worth of condensers -(list value, 
ten 20 -20 @; 150V -free with each 100 

tubes ordered. 

6U7GT 12SR7GT 43 
6V6GT 19T8 44 
6X4 20 45 
6X5GT 2050 46 
6Y6G 2051 47 
9T8 24A 50 
10 25L6GT 50B5 
12A8GT 25Z5 50L6GT 
12A6 25Z6GT 56 
í2A7 26 57 
12AT6 27 58 
12AU6 30 70L7GT 
12C8 31 71A 
12BA6 32L7GT 75 
12BE6 35 76 
12F5 35/51 78 
12H6 37 80 
í2J5 38 81 
12J7GT 35B5 83 
12K7GT 35L6GT 84/6Z4 
12K8G 35W4 85 
12Q7GT 35Z5GT 112A 
12SA7GT 37A 89 
12SH7GT 38 117L7GT 
12SG7 39 117P7GT 
12SJ7GT 39/44 117Z3 
12SK7GT 40 182B 
12SN7GT 41 183 
12SQ7GT 42 482B 
12S R7 483 

IF TRANSFORMERS 
Standard replacement 
Each 45c 
Standard replacement 
Midget. 45c 

VOLUME CONTROLS 
500,000 ohms with switch and 
long shaft -best brands ea. 35c 
250,000 ohms with long shaft ea. i 2c 

PM SPEAKERS 
Nationally advertised brands - 

GUARANTEED -best quality 
5 "Alnico 5 Magnet. Lots of 10,ea.95c 

" " ea.95c 
" " " ea.95c 

Individual price ea. 99c 
6" Lots of 10, ea. 51.39 

Individual price ea. 1.49 
8" ea. 3.65 
10" ea. 4.25 
12' ea. 4.95 
12' with 32 -oz. magnet) ea. 6.95 

FILTER CONDENSERS 
Highest Quality Standard 
Brands, All Fresh Stock Elec- 
trolytic. 
20 -20 mfd, 150V ea. 39c 
30 -30 mfd, 150V ea. 47c 
40 -40 mfd, 1501/ ea. 49c 
50 -50 mfd, 150V ea. 49c 

STOCK UP AT THESE PRICES 
I 

60-60 mfd, 150V ea. 39c 

(Small size, low price, use in 
place of 60-40,50-30,50-50,40-40, 
30 -30, etc.). 

20 mfd, 150V 

40 mfd, 150V ea. 29c 
8 mfd, 450V ea. 21c 
8-8 mfd, 450V ea. 43c 
10-10 mfd, 450V ea. 43e 
20-20 mfd, 450V ea. 39c 

ea. 25c 25 mfd. 25V. ea. 17c 

OUTPUT TRANSFORMERS For: S0L6, 5085, 50A5, 5006, 32L7, 70L7, 
26A7, 6W6 ,28D7,70A7,1276,6A5,684,25C6, 
7C5, 2A3, 6A3, 6Y6, 25B6, A 
25L6 each 39c 

For: 6V6, 6F6, 3Q5, 42, 41, 43, 45, 50, 71A, 
12AS, 25A6, 25A7, 6N7, 6A6, 25N6, 25B5, 
117L7, 117M7, 117N7, 117P7, 
35AS, 6L6, 6AH5, 6AL6 . . each 49c 

MISCELLANEOUS BUYS! 
Crystal Cartridge 

L -72A ea. $1.49 
L -82 ea. 1.39 

Push -Back Wire 
100 -ft. rolls per roll 49c 

Vibrators 
4 -Prong Vibrators ea. Sc ^ 

(UNIVERSAL OUTPUT TRANSFORMER SPECIAL -Up to 12 watts to almost any speaker . . 99c ea.l 
All Merchandise Is Brand New and nationally advertised brands.- Minimum order $5.00; all shipments F.O.B. Chicago ... ORDER TODAY f 

CLEAR -VAC CO 5036 
LI 

AVE. 
CHICAGO 40, f1 

Ï "Clear heads order from CLEAR -VAC" î Gxzzxxx razraixrxra I 
February, 1949 109 
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71.4, u ate Palos e6 *ewe 17aatel 

A complete Transmitter and Receiver Kit for 7580 meter C.W., in- 

corporating these features: -3 latest multipurpose tubes - Crystal 

controlled transmitter - Improved regenerative receiver - Built -in 

AC -DC 110 V. power supply - Plug -in coil for receiver frequency 

change - Single control operates transmitter or receiver -Same 
antenna for transmitting Of receiving. The "Miley Mite' is ideal 

os o beginner's project or as an auxiliary for the old timer. 

Tests hove shown remarkably gratifying results. Get on the 

air with the "Miry Mite,- while rebuilding the main rigl 
Tube line-up, 12 8A6 Det., 5085 Oral Ose. -Audio 
Amp. 35W4 Rect. %min, Parr Inpt: 1.5 W. Overall 
Dimensions: 7 " s x S`h ". Shipping Weight-3%16s. 

Immediate Delivery 
ORDER NOW 

Se% Die. est. C.O.D. 

Complete MITEY -MITE Kit 
Iles key and eadset 

FREE!! 
A penny post -card brings you UNITED'S 
new catalogue of money- saving values. 
Write for your free copy- today! 

Prices subject fo change without notice 
Quantities limited 

*Saue ß%i `74(.4e41 e e e 

3CP1 (with altimeter scale) $1.49 
5BP1....91.79 5BP41 ...53.85 IT4 69e 
5U4G 630 6C5 49e 6F8G 79c 
6H6 49e 8J5GT....490 6K6GT....59e 
6N7 59c 6V6GT. .59c 6AC7 59c 
6SA7 59c BSHT 49c 6SL7 49c 
7E7 590 7F7 59c 12A6 29e 
1208 59e 12SA7....59c 12SF5....59e 
1210,17 59e 12SH7....490 12SN7....490 
12SQ7 530 VR-I50 ...790 837 - 99c 
923 Photocell...51.00 730A $12.50 

Hearing aid subminiatures (triode). Each...390 
Ballast tubes: Amperite -10T1 29c 
GE- GL -4A21 29e 

ALUMINUM RIVETS- Assorted sloes and types. 
3 lbs. $1.29 
SOLDER LUGS -Assorted, cop p e r, brass, 
tinned. etc. 3 lbs. $1.29 
METERS -0 -500 V.D.C. 1000 O.P.V. 3" Round 
Bakelite case. New $2.79 
CONDENSERS -3 Mfd. 2000 V.D.C. Oil filled. 
New $1.79 
Sangamo Mica. .0005 Mfd. 3000 V.D 0..690 
2B -1- Receiver -12 or 24 V. operation 230 
Mc to 260 Mc. band. Uses 4 -954 tubes. 
Test oscillator, battery powered, uses 2 -955 
tubes- Brand new with tubes and Antenna 
switching relay 514.95 
RE- 1 /Mt-1- Antenna Switching Control Box. 
Rotary type relay operates on 12 and 24 
V.D.C. Contains Ant., Trimmer, two coax 
female connectors. two Ant. binding posts and 
1 -100 ohm 10 W. Resistor. New. In alumi- 
num case. 4" x 4" x 2" 49c 

6 SPECIAL ELECTRONICS PACKAGE -10 lbs. of 
assorted parts and assemblies. Only...$1.49 
HEADSETS -Used. Pair S9c; 3 Pairs for 51.59 
PE -125 BX POWER SUPPLY -12 or 24 V.D.C. 
to 475V. ® 200 Ma. Brand new. Just..$12.95 
SINGLE GANG SWITCH- Mallory type 3283J. 
6 poles. 3 positions. New 59e 

COOK TELEPHONE RELAY -Type 818, 2200 
turns, 12 ohms. Res. 3 P.D.T. and 3 P.S.T. 
New 98c 
CERAMIC COIL FORM-- Olaaed 17/8" long 
1 /a" O.D. Per 100 39c 

COAX CONNECTORS -Female Chassis Mtg. 
3 for 55c 
Right Angle type, 3 for 55c 
NEON BULBS -GE NE48 1/4. Watt. Each 21e 
Box of ten - 

$1.98 

UNITED SURPLUS MATERIALS 
312 S. Halsted St. Chicago 6, III. 

1 argest War Surplus Store in U. S, A. 

All Shipments F.O.B. Phila. No C.O.D. 

u. S. Army Air Corps 
INDUCTION MOTOR 

3" x 2r /1" x lye" 
Operates on 12 to 50 V, AC. 
Rotor shafts suspended on 
sealed bearings. Has two post 
provisions for mounting. Shaft 
extends ',¢" beyond motor for 
easy mounting for pulley or 
coupling. Has many uses- 
gadgets, toys, etc. 

Govt. cost 
Estimated $11.55 
$12.90 2 for $3 

U. S. Army 
Signal Corps 
Electricians' 

PLIERS, 
KNIFE & 

CASE 
Handy, indispensable tools 
for every electrician or electronics repairman. 
Sturdy fabric case, which attaches to belt, holds 
TL -29 knife. and 6 inch 
side -cutting p l i e r s 
TL-13 -A. COMPLETE 

Estimated Govt. coat SET 85.75 

BRAND 
NEW 

2.65 
2 for $5 

U. S. Army Signal Corn 
Electricians' 

INSULATING RUBBER 
TAPE TL -I92 

MOO- 
by Ú 15 

Rubber o. 6 rolls 
to each can. Every roll tin- 
foil wrapped. VACUUM 
PACKED . . keeps each 
roll perfect inefinitely. 
$1.29 per $15 per case 
R roll can of 15 cans 

FRICTION TAPE 
a /4" width. approx. 83 
ft. VACUUM PACKED 
for protection indefin- 
itely. 

$1.65 per $22.50 per 
6 roll can Dase f 15 

tan. 

SUPER SPECIAL! 
RESISTOR & CONDENSER KIT 

50 re8Istors and 50 mica condepwli $1.00 
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8th and Allegheny, Philadelphia 40. Pa. 

* 
* 
* 

* 

* * * * * * 
STAR 
TUBE - 

CHECKER 
MODEL TE -I 

* $3495 
*. Best 

* Buy 

Today 

* 
No other checker like it for size, Quality. price. * Individual pin switch arrangement enables 
calibration of any tube made ... now or in 
the future. Provides line check. Rugged, 
portable metal cabinet measures only 7" a 8" * z 32" and weighs only 6 pounds net. Ex- * 
tremely easy to operate. Complete charts 
provide data for checking all receiving type 
tubes. 

Order one today from your dealer, 
or write to: 

* STAR MEASUREMENTS CO. * 
442 East 166th St., New York 56, N. Y. 

* 
* 

* 

* 
* 

* 

evening's talk. The last 30 minutes 
will to a great extent be directed to 
English -speaking listeners, and the 
programs will consist of short items of 
Danish music and highlights on Den- 
mark with regard to her agricultural, 
industrial, and social activity." (Wor- 
ris, N.Y., Gaynor, Calif.) 

Is now announcing as "OZF." (Wor- 
ris, N.Y.) 

Dominican Republic -Beck, N.Y., 
says anew station is heard on 9.525 (is 
not Bogota, 9.520!) ; location is Ciudad 
Trujillo; heard afternoons and eve- 
nings late as 2230; HI1J, 6.025, San 
Pedro De Macoria, signs off 2255, has 
heavy hum; HI3T, 9.740, HI4T, 5.970, 
in Spanish only 0700 -0000; HI1Z, 6.115, 
here from 6.315, runs 0700 -2245, is 
"Broadcasting Nacional"; (I note har- 
monic of this one, good level around 
0730, on approximately 12.230) ; HI1N, 
6.050, now runs 1030 -2315. (Beck, 
N.Y.) 

Dutch Guiana -Here are schedules 
for Prinz Bernhardt transmitters in 
Paramaribo, Surinam, PZH5, 5.757.5, 
0830 -1000 (except Sundays when is 
0830 -1200), on air daily 1600 -2100; 
PZC, 15.405, 1730 -2100 daily. (Worris, 
N.Y.) 

Ecuador -Peddle, Newfoundland, 
hears HCJB's new 17.890 channel 1500- 
1600 sign -off on Thursdays, to Europe. 
This is probably Tuesdays through 
Thursdays or Fridays. I have heard 
one on occasion at 1200. 

HC1AC, 6.210, Quito, heard signing 
off 2330, announcing return 0830. (Mc- 
Pheeters, La.) 

Egypt -Simonian, Mass., says SUX, 
7.863, Cairo, is heard 1400 -1370 in 
Arabic -no English. 

El Salvador -YSUA, 6.250, San Sal- 
vador, signs off 0000 (some days may 
sign -off 2330) ; YSR, 6.265, signs off 
0000 with "Star Dust." (Hankins, Pa.) 

England -GVS, 11.700, GWU, 15.210, 
Wooferton, are used 1430 -1500 to relay 
"America Calling Greece" program. 
(Fern, Hawaii) 

Ethiopia- Swedes confirm that Ra- 
dio Addis Ababa still operates daily on 
9.620; runs to at least 1100 and has 
some English. 

Finland- Helsinki's new 100 kw. 
transmitter on 15.190 was officially in- 
augurated November 30 by the Presi- 
dent of Finland. Has tested 0345 -0600, 
0715 -0730, and irregularly, with aerials 
beamed on North America; announces 
news for 0715, 1925 (latter inaudible 
here due to Canada on that spot) ; sig- 
nal has been improving as has modula- 
tion which was quite poor during first 
few days of tests. At the time this was 
compiled, transmissions seemed irreg- 
ular and it may be some time yet be- 
fore definite regular daily schedules 
are effected. Asks for reports to The 
Finnish Broadcasting Company, Hel- 
sinki, Finland. 

The 2300 -0000 period on 15.19 con- 
sists of foreign speech (presumably 
Finnish), with choir and organ music; 
church bells ring. approximately 2330, 
2345. (Fargo, Ga.) This period also 
heard on 9.500, 6.120. (Beck, N.Y.) 

Formosa -XURA, 7.223, Taipeh, 
RADIO t& TELEVISION NEWS 
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Taiwan, is again being heard mornings 
on West Coast, good level. (Rosenauer, 
Calif.) Last schedule listed by station 
was 0330 -0740. 

France -Paris has made some recent 
changes; 9.680 still runs 1500 -1645; 
9.550 is 1700 -1835; 9.680 runs 1845 -1900 
in experimental period to Fr. Guiana, 
Fr. West Indies, St. Pierre, Miquelon; 
9.550 runs 1915 -1930 to Latin America; 
9.550, 11.700 are used for two transmis- 
sions to North America- 1945 -2000, 
2100 -2130; uses 9.615 at 2300 -2315; 
0000 -0015 is on 9.550 and 6.200 to North 
Africa; 0030 -0130 on 9.550 to Tahiti, 
Marquesas, and French Pacific; at 
0145 -0245 is on 15.240. (Beck, N.Y.) 

French Equatorial Africa -Radio 
Brazzaville informs Worris, N.Y., it has 
no call -sign. Promises half -hour Eng- 
lish programs soon. 

The 17.840 channel runs to 1600, 
signing off after news which starts 
1545, good signal; 11.970, good level, 
and 9.440, poor, continue to Europe to 
1700, then to North America 1705- 
1825; to South America 1830 -2000; af- 
ter 1705, both 11.970 and 9.440 have 
excellent signals. (Beck, N.Y.) 

French Indo- China -"The Voice of 
Viet Nan," 11.974, clandestine outlet 
of the Communist -controlled Republic 
of Viet Nam (Indo- Chinese insur- 
gents), is heard 0630 -0800 with poor 
quality. (Fern, Hawaii) Major, W. 
Australia, reports Saigon heard on 
.new frequency of approximately 7.210, 
carrying same program as 11.78, 6.165; 
7.210 leaves air 0830 after "La Mar - 
seillaise;" the 7.210 outlet has been 
heard weak in California by Dilg, but 
at the time (0645) was not in dual with 
6.165 which had Chinese then; does 
appear in dual with 6.165 after 0700, 
Dilg says. 

French Morocco -Peddle, Newfound- 
land, says CNR3, 9.082, has been 
dropped and he presumes this goes also 
for 16.66. The new 6.005 channel of Net- 
work B, Rabat II, Radio Maroc, has 
been substituted and is in parallel with 
868 kc. medium -wave. Rabat I is us- 
ually all- Arabic on 601 kc.; Peddle 
hears 601 kc., 1600 -1800 or later; 868 
kc. and 6.005 on s.w. in Arabic 1530- 
1600, in French 1600 -1630 and rater. 
The s.w. outlet has interference from 
CJCX and OLR2A (latter is Prague, 
6.010). Pearce, England, reports the 
6.005 channel to sign -off 1835 with 
march and "La Marseillaise," follow- 
ing news summary in French; heard 
clearly and with strong level from 
around 1500 on 12.010, which is evi- 
dently a harmonic of 6.005. 

French West Africa -Radio Dakar, 
11.898, heard by Peddle in Newfound- 
land from 1330 to after 1700. 

Germany- Frankfurt, 6.190, fair sig- 
nal signing on 0000; Munich, 6.160, 
heard signing on 0000, also fair. An- 
other German station heard as early 
as 2330 on 7.290 with powerful signal 
is probably Nordwestdeutscher Rund- 
funk, Hamburg. (Beck, N.Y.) 

Gold Coast -ZOY, Accras, was re- 
cently heard on 7.275 closing 1800 with 
"God Save the King;" good signal in 
Australia. (Gillett) A station on 4.915 
February, 1949 

Goodell 
- 7 

I 

I 
I 

I 
I 
I 
/ 

Noise 
Suppression 

Filter 

$36.00 Net 

AMPLIFIERS 

ATB -3 -16 Watt $168.00 Net 

AB -3 -16 Watt $159.00 Net 

A3 -10 Watt $ 87.00 Net 

I t 

PREAMPLIFIER DRIVER $84.00 Net 

Goodell Duplex Reproducer Arm 
FOR STANDARD AND 
LP RECORDS 

Model DR $58.20 Net 

Goodell MAGNETIC NOISERASER 
FOR ERASING MAGNETK TAPE 

WRITE FOR 

CATALOG SHEETS 14 inch reels $97.50 1N-14) 
AND SPECIFICATIONS 

Nel 

Model lis.7J 7 inch reels $57.60 

Model 

r 
Minnesota Electronics Corporation 

- - - - .11-- 

11. ------- St. Paul 1, Minnesota 
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Why do so many tele. 
vision sets use Sprague KOOL- 
OHM Resistors for all 5- and 
10 -watt wire wound power resis- 
tor requirements? 

Because Koolohms far 
surpass other wire wound resistor 
types in the essential characteris- 
tic of resistance stability. Also be- 
cause, being doubly insulated, 
Koolohms can be mounted any- 
where -even directly against a 
metal chassis. Koolohnss are highly 
heat- and moisture- resistant. One 
type -the standard type handles 
any job. No need to worry about 
choosing special coatings. More- 
over, Koolohms cost no more than 
ordinary resistors, and are ac- 
tually cheaper in many cases. 

Play safe by using 
Sprague Koolohms in all your 
work -not only in television, but 
wherever you want a really first 
class job. And remember: Kool- 
ohms can be used safely at their 
full wattage ratings, even in en- 
closed places. No need to buy a 

10 -watt resistor when the circuit 
only needs 5- watts. A 5 -watt 
Koolohm dissipates a full 5 watts! 

5 watts 

Cotner, altar 

Wound with- ceramic -insulated wire. 
More resistance in less space. Doubly 
protected, insulated and sealed by 
outer ceramic jacket. Highly resistant 
to moisture and heat. 

SPRAGUE PRODUCTS CO., North Adams, Mass. 

(Jobbing distributing organization for 
products of Sprague Electric Co.) 
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at 1245 -1300 in English is believed to 
be Accra. (Swedish DX Broadcast) 

Greece -I have had vague reports of 
a new Greek s.w. outlet of 1 kw. oper- 
ating on 42 meters from Larrissa. Does 
anyone have details? 

Radio Athens signs on with theme at 
0030 on about 9.605, then has news in 
Greek, is badly QRM'd. (Fargo, Ga.) 
Heard as late as 0300. (Beck, N.Y.) 

Bouras, Greece (formerly of Michi- 
gan), lists Radio Athens schedules as 
morning transmission 0015 -0235, 9.606; 
mid -day transmission, 0500 -0800, 9.606; 
evening transmission, 1100 -1630, 7.301; 
and to USA, 1730 -1830, 15.361 (evi- 
dently for 15.345) ; channels were fur- 
nished in meters and do not convert 
exactly to listed frequencies. 

Guatemala -The special transmis- 
sion to the U.S. runs 0000 -0030 every 
night on TGW, 640 kc., TGWA, 9.760, 
TGWB, 6.400, and TGWC, 1520 kc. It 
consists of talks on Guatemala, music 
(including marimba numbers), inter- 
views with Americans who give their 
impressions of Guatemala, information 
on the Guatemalan diplomatic and 
cultural group touring various cities 
of the U.S. (this group has a marimba 
band with it). Besides this daily pro- 
gram, there is another on Thursday 
only 2300 -0000 on TGWA, TGWB- 
thus making it a full hour broadcast 
that day. TGOA, 6.100, signs off 0000 
now instead 0100; TGLA, 6.295, signs 
off now 2230. (Beck, N.Y.) TG2, 6.620, 
Guatemala City, signs on 0930, off 
2130; Radio Oriental, Zacapa, 6.665, 
signs on 0900, off 2245. (McPheeters, 
La.) 

Haiti -HHYM, 6.000, Port -au- Prince, 
Haiti, has informed Kary, Pa., that it 
is not "Radio Phillips." It was stated 
-"A short term intense publicity cam- 
paign made by this station to introduce 
the 1947 models of radios made by the 
Phillips Company was so efficient that 
several listeners abroad thought that 
this outfit is a `Radio Phillips' which 
it is definitely not. We have moved to 
new quarters and due to limited air 
space of the new location, we have not 
been able yet to put up an efficient 
antenna. We are now operating with 
a 1/4 -wave radiator at insufficient 
height. We expect to improve not only 
this antenna situation but also the 
equipment and the service as a whole 
by the beginning of 1949." It was 
mentioned that construction of the 
projected high -power stations at Leo - 
gane has been "suspended." Also it 
was noted that Haitian calls are to be 
changed. (Kary, Pa.) Beck, N.Y., re- 
ports HHYM recently moved from 
6.000 to 6.402, signs off 2030, and that 
HHCM, also Port -au- Prince, has 
moved from 6.402 to 6.165. 

HH2S, 5.95, heard with English 1915- 
1930 a recent Saturday. (Alcock, Ky.) 
Signs on 0630, off 2200; gives call -let- 
ters in Spanish, French, English, when 
signing off. ( McPheeters, La.) 

Holland -Improved signal is noted 
from PCJ, 15.22, Sundays, Wednesdays 
1030 -1200 in "Happy Station Program." 

Honduras -HRN, listed 5.884, Tegu- 
(Continued on page 138) 

This Association is a patriotic non- 
profit organization, with chapters in most 
of the larger cities, dedicated to develop- 
ing and maintaining efficient personnel. 
commissioned, enlisted, .civilian, for the 
supply (including design and develop- 
ment), installation. maintenance and op- 
eration of communications and electronic 
equipment for Army, Navy and Air Force 
and their supporting civilian activities. It 
publishes a magazine "SIGNALS" at its 
national headquarters in Washington. 
Every American interested in any way 
in communications is eligible and invited 
to join. Further details may be obtained 
by addressing the secretary at 1624 Eye 
St. N.W., Washington 6, D. C. 

AFCA News 
Industry -Army Day 

The annual meeting at which Army 
leaders describe to the leaders of in- 
dustry the defense plans and require- 
ments for material will be held at 
Boston's Hotel Statler, February 4. 
General Omar Bradley and the Vice 
Chief of Staff, General J. Lawton Col- 
lins, will be the principal speakers. 
Each of the several military associa- 
tions will be authorized to invite a 
limi *Pd number of its members to 
purchase tickets. At least 1500 of the 
nation's top industrialists from all 
over the United States will be on hand. 
AFCA has been allotted 100 tickets for 
sale at $15 each. Members desiring 
further information should communi- 
cate with National Headquarters. 

Expansion 
The recommendations of the Gary 

committee for building up our mem- 
bership and making the Association 
more helpful to the armed services 
were submitted too late to be pub- 
lished here. One thing is certain -the 
committee will emphasize the need for 
hard work and lots of it by local chap- 
ter membership committees. If we are 
going to make AFCA a powerful in- 
fluence for better communications in 
the Army, Navy, and Air Force, the 
recruiting must be decentralized. 
Names and addresses sent to National 
Headquarters will receive attention. 
We should have as members, for ex- 
ample, 10% of the 400,000 men and 
women in military communications 
during World War II. If each current 
member will recruit a new one, we'll 
be well on our way toward that goal 
soon! 

AFCA Awards 
Here is the list of special annual 

awards being offered this year for the 
first time: 

1. Excellence in military training in 
communications ROTC units. A spe- 
cial medal and scroll to the winner in 
each of the fifteen college units. 

RADIO - & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


OUTSTANDING V 

INVENTORY CLEARANCE SALE! 

THREE -WAY PORTABLE 
SPECIAL 

AC -DC AND BATTERY. The quality of this 
set will compare favorably with any on the 
market. COMPLETE WITH BATTERIES IN A 
VERY ATTRACTIVE CABINET. 

WHILE THEY LAST! $19.9 5 

SUPER 25 WATT HI -FI 
AMPLIFIER KIT 

Including all parts, schematic and layout 
diagrams, enabling you to easily build this fine, 
deluxe amplifier. 
FEATURES: 

Ready punched chassis 
Multi- impedance output transformer 2- 4 -8 -16- 
500 ohms for use with any PM speaker 
2 mike inputs, 1 phono input 
Push pull phase inverter driver for low hum 
and distortion 
Separate bass and treble control 
110 -120 volt AC operation, on fuse UL ap- 

proved line cord 

6 tubes: 2 -6SJ7, 6SC7, 2 -6L6G, 5Y3 

Attractive, well -constructed steel chassis and 
cover. Baked hammerloid finish 
Indirect lighted panel 

Nowhere can an amplifier 
tures be had for twice the 

designed from the famous 
fill 90% of all sound uses. 

of comparable fea- 
price. This amplifier, 
Clark Amplifier, will 

$22.95 COMPLETE 
WITH TUBES 

ALL PARTS LISTED ARE NEW, AND OF THE FINEST QUALITY. 
ALL STANDARD BRANDS - -- ALL GUARANTEED 

CONDENSERS 
20 mfd -150 V 25c 

10 for $2.25 
40x20 mfd -150V 25 mfd -25V 32c 

10 for $2.75 
40x40 mfd -150V 37c 

10 for $3.25 
40x20 mfd -150 V Separate negative 45c 

10 for $4.25 
20 mfd -150V 50 mfd -35V 29c 

10 for $2.50 
50x50 mfd -150V 54c 

10 for $4.50 
8 mfd -450V 38c 

10 for $3.50 
10x10 mfd -450V 54c 

10 for $4.50 
20 mfd -450V 40 mfd -400 V 69c 

10 for $6.50 
.5 mfd -100V 1Oc 

10 for $.75 

SPEAKERS 
2" PM Alnico V Magnet 89c 
3" PM Alnico V Magnet 89c 
4" PM Alnico V Magnet 99c 
5" PM Alnico V Magnet 99c 
6" PM Alnico V Magnet $1.49 
8" PM Heavy Alnico V Magnet 3.25 

10" PM Heavy Alnico V Magnet 3.95 
12" PM Heavy Alnico V Magnet 4.95 

Any of the above speakers supplied with 50L6 
outputs 25c extra. 

Radio Cabinet Attraciive Mahogany Finish 
Dimensions 14 "x6 "x8" $1.95 

Crystal Pick -Up Arms Hi -Gain ea. 2.25 
3 tube phono amplifiers -high quality 

parts ea. 2.98 
With tubes 50L6, 35Z5, 12SQ7 4.98 

Constant speed phono motor with 8" 
turntable... 2.95 

100 ma Selenium Rectifiers 69c 
10 for $6.50 

75 ma Selenium Rectifiers 59c 
10 for $5.50 

6 -ft. AC cords with molded rubber plug 19c 
10 for $1.50 

500,000 -ohm volume control with switch 39c 
10 for $3.50 

500,000 -ohm volume control less switch 29c 
10 for $2.50 

10,000 -ohm volume control less switch 19c 
10 for $1.50 

Vulcan Standard 100 -Watt Soldering 
Iron ea. $1.49 

Attractive all -metal Fluorescent Desk Lamp with 
heavy base -complete with tube ea. $4.49 

2- Burner Three -Heat Hot Plate. Very attractive 
in appearance $4.95 

Heavy -Duty 12" PM 46 0 Utah Alnico 
Magnet $8.95 

12" PM Medium Alnico 5 Magnet 3.95 

LONG -PLAY RECORD PLAYER 
For Micro -groove records, the finest in record reproduc- 
tion. RA133, complete in attractive carrying case. 
Featuring ASTATIC LP playing arm with micro -groove 
pickup. ALLIANCE 331/3 constant speed silent running 
motor. 3 -tube amplifier, 5" PM speaker. 

NOW $17 9 5 EACH 

RA233 DUAL -SPEED RECORD PLAYER 
For micro -groove and standard records. Includes all the features of the RA133 
above, plus standard playback arm and a two -speed motor, running at 331/3 
RPM and 78 RPM. _ 

ONLY $22.95 

AMPLIFIER FOUNDATION 
CHASSIS 

Amplifier Foun- 
dation Chassis 
and Covers pre- 
sented again BY 

POPULAR DE- 
MAND. AMPLI- 
FIER MEN and 
BUILDERS -constructed of high -grade steel, 
hammerloid finish, sloping panel. Used by 
top manufacturers. Size 15 "x9 "x3 ". 

PRICE NOW ONLY $275 
Each 

IN LOTS OF THREE $249 
Each 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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GENUINE 
ELECT RI 

ETERN HI -FI TWEETER 

Also Supplied Complete 
with Projector 

Yo Ilu Hed 10 HI -FI 
The Highest Standards of Electronics 
and Mechanical Tolerance Are "Built - 
in" This Sensational TWEETER or 
DRIVER UNIT. 

FULL FREQUENCY RESPONSE 
35 WATTS 

8 Ohm Voice Coil Will Handle up fo 
55 Watts Peak Efficiency-Perfect 
Alignment. 
Supplied with a breakdown -proof dia- 
phragm of modern plastic, replacing 
the old metal type. 
Completely impervious to climatic 
changes and corrosion. 

Better 
Buy 4 

TWEETER 
or Driver Unit 

$ 95 
F.O.B. 
N.Y.C. 

10 For $49.50 

GOVT COST 
$40.00 

WESTERN ELECTRIC DRIVER UNIT 
with REFLEX PROJECTOR 

HERE IT IS!I1 
A Blast- Proof, Blare -Proof Reflex Speaker 
with a Projector especially designed for 
use with the famous WESTERN ELECTRIC 
DRIVER UNIT. 
Heavy gauge metal construction through- 
out, including the main trumpet section, 
gives you peak performance without blar- 
ing or blasting. 
Excellent for Concessions -Ball Parks - 
Schools -and P.A. Work. 

Western Electric Driver Unit and Projector com- 
plete with an additional Western Electric Driver 
Unit for the sensationally low price 

9 F.O. B. 
N.Y.C. 

95 

4 For $75.00 

MANUEL 
of $24.95 

F.D.B. N. Y. 
25% DEPOSIT WITH ORDER, BALANCE C.O.D. 

KLEIN 74 CORTLANDT ST. 
NEW YORK 7, NEW YORK 

ILLUMINATED " INSTRUMENTS 

EXCELLENT LIGHT DISTRIBUTION affords EASE IN READING. GLARE 

REDUCED to a minimum by retaining COMPACT DESIGN of front case 

extension. REFLECTED LIGHT PRINCIPLE permits use of standard METAL 

DIALS eliminating translucent materials that discolor with age and use. 

BULB REPLACEMENT FACILITATED by re- 
moval of single lamp assembly. Two 3.8 
volt STANDARD BULBS are used and 
connected in series. 

Cutaway views showing pos- 
itions and connections of lamp 
assembly. 

Available in all ranges 31/2' and 

41/4' rectangular semi -flush models. 

Write Dept. KW for complete details. 

Cutaway views showing posi- 

tions and connections of lamp 

assembly. 

WRITE DEPT. K -19 

FOR COMPLETE DETAILS 

BURLINGTON INSTRUMENT COMPANY 
BURLINGTON, IOWA 
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2. Excellence in electronics at the 
two service academies. An Eastman 
"Kodak" will be the prize. 

3. The best essay on "Communica- 
tions and Military Security." A set of 
books to be chosen by the winner. 

ROTC units to be eligible must apply 
to AFCA National Headquarters. 

4. The chapter -of -the -year award. A 
scroll that goes to the AFCA chapter 
that shows the most improvement as 
an active chapter for the year ending 
May 1, 1949. 

Annual Meeting 
The third annual meeting of our 

Association in Washington will be 
sponsored jointly by the U. S. Navy 
and the Washington chapter of AFCA, 
probably on April 4 and 5. Members 
received full information in special 
letters mailed January 1. The Navy 
will display the latest in communica- 
tions and photographic equipment. 

New National Officers 
Our present board of directors and 

Council, which includes representa- 
tives from each chapter, submitted 
nominations for replacements for 
President and Vice President and 5 
Directors on February 1st. Members 
desiring to suggest nominees should 
submit the names to their chapter 
secretary. 30 

3 -Tube Receiver 
(Continued fror page 46) 

the output. In the reflex amplifier, the 
amplified audio and the amplified i.f. 
signals are common to the plate cir- 
cuit and cannot be readily isolated. In 
spite of this seemingly difficult condi- 
tion, the minimum volume effect can 
be circumvented by removing the vol- 
ume control from its customary loca- 
tion in the detector, and placing it in 
one of the following locations: (a) in 
series with the converter screen; (b) 
shunting one of the i.f. transformers; 
or (c) shunting the loop antenna. 

In all of the previously mentioned 
arrangements the audio gain is fixed 
at maximum level. In order to pre- 
vent hum pickup, careful layout and 
good power supply filtering are essen- 
tial. Method (c) is generally the best 
and is used in the circuit shown in 
Fig. 2. The ideal method would be to 
use a two -gang volume control, one 
section shunting the loop antenna and 
the other section in the conventional 
location in the detector output. How- 
ever, this elaboration is unnecessary 
if the audio system is inherently inca- 
pable of high -fidelity response (as is 
the case in most a.c. -d.c. receivers). 

Another troublesome condition fre- 
quently encountered in reflex amplifier 
circuits is microphonics. In addition 
to inicrophonic conditions generally 
encountered in conventional receivers, 
the reflex amplifier tube and particu- 
larly the second i.f. transformer must 
be mechanically sturdy and free from 
vibration. 
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SPEC /,4L &ZPP1U$BA'aICAST 
ØFØ/,f' 8//PFR $PI41S//Ì 

Amertran 
"Transtats" 

Voltage Regulator 
11.5 1, VA 50/60 ey. Commu- 
tator range 0 -115 V. Max. 
Amps. 1011. Reconnection dia- 
gram available for 2311V. 5(1A 
operation, BRAND NEW. 
Factory Casco $75.00 

AMERTRAN TRANSTAT -115 VAC 60 Cy. .25 KVA @ 
2.17A 103 -126 V 45 
AMERTRAN TRANSTAT -115 VAC 400 Cy. .5 KVA 5.5A 
92 -115 V $2.50 
GENERATOR -Mfd. by Bendix, Model 3975, used in 
"Gibson Girl," input 28 VDC 175 MA Output 300 VDC 
40 MA 5000 RPM. 5 "L x 3 "D $1.00 
SOUND POWER HANDSETS -Type 10G, RCA. Complete with 6 ft. cord and alligator clips. Brand new. 

529.95 pr. 
INVERTERS -PE 206A. Leland. Input 28 VDC 3RA. 
New 

80VAC 500VA 800cy. Completely filtered. 
Brand 

PE 218D, G- E- nd Leland. Input 25 /28VDC. 10OÁ. Output 1157ÁC 1500 \'A 380 /500Cy $15.00 
BLOWER MOTORS-115 VAC 60 Cy. Mfd. by Radex Corp. 
Model 6765 RPM 51)00 Cont. Duty. 1.-R #2 Blower d Impeller. 4" I.. ; ;1/ " Dia. Price @ $5.95 

Mfd. by John Oster #C- 2P -IL, 28 VDC (5 8 Amps 
1 /100 HP. Cont. Duty. 7000 RPM. 1.-R #2 Blower and Impeller. 41/4" L. x 4" Dia. Price IS $3.50 
TRANSFORMERS PRI 115 V 60 CV- Electric Specialty Autotrans 21P1. Output 2.3 Amps. 0 Volts @ 2 Am 150 Volts 1.6 Amps. Test Volts 1780 RMS 5" x 3'P 41/4". Hermetically Sealed. Price $1.25 

Raytheon Plate and Fil. 118164. Output 4200 @ .002 
Amps; 5 Volt @ 3 Amps; 6.3 V @ .6 Amps. Price . $7.50 

Raytheon Fit. CRP30452 Output 7.5 V @ 
IOVCT @ 6.5 Amps. 20 V @ 13 Amps $4.95 

Raytheon Fil. U8964. Output 2.9 Volts @ 19 Amps 95e 
Raytheon Plate and Fil. U8S48. Output 600 VCT p 

.135 AMPS: 6.3 Volts @ 5 AMPS; 5 VCT g 3 
AMPS . $3.75 

Raytheon C. P. Ú8844A, Outputs # 1 and R2. 200 
Volt @ .35 AMPS. Output: #3 and #4, 20 Volt @ .01 
AMPS. Price , $3.50 

Volts Sb @Si 5 Co. 
Plate 

U7412, SEC :1 and # 2, 300))) 

Raytheon Plate and FII Ú3508A, Outnuts ß40v @ sO 
MA; 6.3 V @ 3.2 AMPS; 5 V @ 3 AMPS. Priee.$3.00 

Raytheon Plate and Fil U8824. Outputs 770 V @ .07 
AMPS; 5 V @ 3 AMPS; 5 V @ 6 AMPS; 2.5 V R IO 
AMPS. Price . $3.95 

Raytheon Plate and Fil. 13 
2.2 

7420. SEC. 225 V @ 180 
MILS $5 

Plate and Fil U8379. Outputs 750 VCT @ .113 
AMPS; 6.3 Volts @ 5 Amps; 5 Volts @ 3 AMPS .53.95 

RETARD CHOKE COILS 
AMERTRAN. Disc Type. Line voltage 15,000; 
ripple freq. 120. Contains six gal. oil; .020A 
DC @ 9111111 @ 48% ripple. 52A DC @ 25H 
Cn) 48% ripple. Case 17 "x17 "x22" w /terminal,s 
10" above the case. 40° C temp. rise. $34.00 

ELECTRIC DRILLS -1/4" Chuck. 110V /AC -DC. 
$17. 95 

22.50 
111'M. Portable 
COMPASS CORDS -For BC -433, MN26. CD365A -Links 
receiver to compass loop ant 75e 

EMERGENCY TRANSMITTER- Emergency Transmitter - 
t sl Type TPC 

e Watts. Emission A2, Freq.-500 Kes. originally made 
for lifeboat emergency operation. Can used either 
for Manual CW -SOS" Auto matic Opera- 
lion. Batt ery operated. Portable $13.50 
MCMURDO SILVER MODEL 905 "SPARX" SIGNAL 
TRACER- Dynamic signal tracer provides an audible 
means of following a signal from the antenna to the 
speaker. The magic eye furnishes a visual means uf 
measuring circuit gain or loss $35.00 
SPARE PARTS BOX -Wood Construction. Ideal storage 
box. 20"ch .128" W. 

30" L. Metal handles on ssiide6s. 
metal 

SCR625 MINE DETECTORS 
Portable. Detects metallic objects (ferrous or non -fer- 

rous) to a depth of approx. 0 ft. Find out- 
board motors on the bottom of lakes, locate 
underground piping, treasure, metallic frag- 

ments ill lumber. etc. Brand New, coln- 
plete with instruction book. $65.00. Used 
but like new $45.00. The small mine 
detector. AN /PRS -1. Brand 

1 New $29.95 

Westinghouse 
AUXILIARY RELAYS 

''ype MC, Style PH 8082 -1, 115 VAC to 
cont. rating. Electromagnet Coil. 10 

Contacts. 4PST. Coil resistance 70 
dos. Used to operate a number of Mr- 
:its from one control circuit or for trip- 

circuit breakers. Glass top. Dimen- 
:ons: 61/2"x41/2"x41/5 ". Brand new in 
,riginal cartons $7.95 

ELECTRIC TIMER 115 VAC- Cramer -Model T E C, 
DT, adjustable 0 -15 minutes $12.95 

Cramer -Model TC60S. 60 Sec. Delay, 10A SP ST 
N/o $4.95 

Cramer-Model C45S Set 3 SEC. SPST NiO lo. 
84.95 

EAGLE TIMER -Metal frame, hakelite cover, motor op- erated. Set for 1 minute. but can be adjustable. mo- 
tor actuates a N.O. micro. switch. completing circuit. 
41/4" x 3" x 3" @ $4.95 
Synchron Clock Motors -115 VAC 60 Cy 1 RPM..51.95 
EDISON THERMAL -Time Delay Relays 6.3 VAC 150- 
210 SEC. SPST N/C $2.25; 115 VAC N/0 45 Sec.$1.75 
Ward Leonard Resistor Assembly -4 "RIBFLEX" 150 
Watt Resistors connected in series Totaling 1.6 Ohms. 
@ 15 Amps $2.50 

Weston Multitester Model 655- Ranges AC and DC volts 1000/500/250/100/25/10/5/2.5/1 sensitivity 1000 hms /volt. Current Ranges: 500/250/100/50/25 /10' 5/2.5/1 MADC. LN $33.00 
Telephone Interrupter -Cardwell Model 11Z-7A. Single carbon mounted against diaphragm. When circuit lo made via battery 1000 Cy note is produced 50c 

SELECTOR SWITCHES 
Heavy duty, specially built for the 
U. S. Navy to control any type of 
multi -circuit devices. Removable 
contacts enabling any combination 
of closed and open circuit. The fol- 

lowing are available: 5 section -5 pole; 10 section -20 
pole; 15 section -15 pole; 15 section 30 pole. $1.50 ea. 
Case lot of (5) $5.00 or (5) cases, special..5 17.50 
Panel Light Assemblies -Dialco. Clear Jewel. 

Bay. 10!$1.45 
same as above, but with red Jewel 10/ 1.90 
Dlaleo, Polarized. Green Jew-el.. Bay. 29e; 10/ 2.50 
Dialco, t " Frosted. Polarized .Jewel. 

Bay. 49c; 10/ 4.00 
Auto Radio Angle Suppressors -L Type. 

Se ea.; 10/4057 100/53.50 
RF CHOKES -2.5 M. H. Single Pie...17e ea.: 10/51.20 

Hammarlund RFC 85, 85MH 85e ea. 

Isolantite Forms -21/2" L. x 11/2" Dia. 
12e ea.; 10 /51.00 

Ceramic Coil Forms -w/36 turns silver wire, 47 /s "x2 ". 
25cí ea.: 10/51.75 

Super Pro 2nd Oct. Shield Coil 25e ea.; 10 51.75 
Jones #141 Terminal Strips - 

2 Term. 13e ea.; 7 Term. 23e ea. 

Anti Capacity Switehes -DPDT. Neutral Ctr....665 ea. 

Phantom Antenna -A62 used W /SCR 508 /SCR 528. 
$1.50 ea. 

Leg Irons- Harvard Lock Co. Regulation pollee pe- 
$ .09 Supplied with two keys 

AN8O Antenna -Half wave length 470 MC. Ant. Blade 
5" long mounted in Isolantite form with Amphenal c 
nector 755 ea 
Amplidyne Control Amplifier- W5999179 List 7. 115V 
60CY. Designed to supply DC to amplidyne control 
windings in selsyn operated amplidyne servo sys- 
tem . $21.00 

Model 5AM45DP20 Imp t: 113- volts. 1 phase, 60 cy- 
les, 5 ps. Output: 250 VDC, .8 mp. 150 watts. font. 

duty. 40 °C. Temp. Rise, 3450 RPM. Nerv....553.50 
BC 429 Aircraft 5 Take Superhet Receiver, c mplete 

5 Tuning units. 201KC -7700 KC $15.95 
Westinghouse FIsereseent -Lamp 360 B1 -2. Whitec , 4 
W' 25 ea 

Variable Condensers -Radio Condenser Co. Dual, 
385MFD . $1.55 

MICA CAPACITORS 
Cornell Dubilier TYPE 246 -OLF. .001 MFD @ 5000 

Volt 8ße 
Cornell Dubiller TYPE 272 -6LS .0005 MFD @ 5 000 

Volta 85e 
Cornell Dubiller TYPE 657 -15LS, .0015 MFD @ 

3,000 Volts 595 
Cornell Dubiller TYPE 1100-6LS .12 MFD, 500 

Volt 355 

Daven Sound Attenuators- Compact constant impedance 
attenuators that will dissipate 10 Watts in any posi- 
tion. Type 350E. Ladder network. 250/250 OHMS. 
Impedance Attenuation 2 DB. Type 35OA 30/30 OHMS 
Impedance. Linear attenuation. Your choice....$2.50 

GENERAL ELECTRIC 
AMPLIDYNES 

Model 5AM 49ÁB7. Input 440 
V. 60 cy. 3 Ph. IA. Output 
250VDC 1.5A 375W, 3450 
RPM. New $75.00 

w 
1LILfEC1rIR 1 o ~ _ _ . -- 

INTER -COMMUNICATION 
Sets Manuf. by Dictograph 
Designed to bring to homes and 
offices the convenience of two -way 
conversation without the use of 
telephone, household electric cur- 
rent, or radio. Operates efficiently 

up to 800 feet off flashlight batteries. NEW. Can 
be hooked lip for multiple circuits. l'air....$9.95 

B. C, -604 F. M. TRANSMITTER 
Wide or narrow -band FM. 30 watt power 
output. Excellent possibility for ten or 
eleven meter exciter. Range 20 -27.9 Ml'. 
Working space permits modification. Com- 
plete with tubes but less power supply and 
xtls. LN S I I .50 

Raytheon Pulse Transformer WX5137 -PRI -4 KV, 1 

MU. SEC.; 16 KV 16 Amps. Fil. Trans. Pri. 115 V 660 

Signal nsea 
-going 
Flags-Red White. Ideal 

Yellow-Ideal for 
rear of trucks, etc. $1.50 per pair 
Jones Cable Connectors-4 Prong Mate /Female 355 per set. 

R C A AUDIO FREQUENCY METERS 
Type 306A. Direct read- 
ing 0- 50,000 Cycles in ten 
ranges. Input voltage 1 

to 200 volts RMS. Input 
impedance 25,000 OHMS. 
Recorder output 5.0 MA 
1000 011315 max. Accu- 
racy 2 %. Regulated pow- 

er supply 105 -125V 50 -60 cy. Power consumption 70 
watts, 6" meter scale. 81/s" Ií. x 19" W. x 13%" D. 
Wet. 41 lbs. LN $75.00 

BECKMAN HELIPOTS 
Model A, 10 turns. 3600° rotation, 
20,000 ohms resistance, 5 watt 0.5 
guaranteed linearity 5% resistance 

tolerance. With aluminum stop as pictured $5.00. 
Without stop $4.50 

Potentiometers and Rheostats 
#5097: 10K /lOK 4W Screw- Shaft W.W 3/51.00 
#5073: 15K 4W It /a" Shaft W.W. 4 /51.00 
«5149: 5K 4W Screw Shaft W.W 4/$1.00 
#5039: 3K 4W 1" Shaft W.W. 4/51.00 
810011 5K 2W 1" Shaft Carbon 4/$1.00 
+11002: 2Meg 2W s4 Shaft Carbon. 3/$1.00 
:1003: 1004: 6K/6K 3W1/ 

yo" Shaft WA 
Shaft Ca bon 4 . /5$1.00 

50 Watts -25 Ohms, 40 Ohms. 50 50 Ohms, 300/300 
Ohms, 400/400 Ohms, 1OK Ohms; 1" Shafts. 
Your choice . ea 75c 

25 Watts _2 Ohms. 25 Ohms, 50 Ohms. 225 Ohms, 350 
Ohms, 500 Ohms. 3000 Ohms. 5000 Ohms, 20K 
Ohms; W.W. Your choice ea. 505 

The above are only a few representative samples of the 
many THOUSANDS we have in stock. Let us quote you 
on your requirements. 

Oil Filled Capacitors 
CN1: 2 X .1Mfd 7000WVDC $2.45 
CN35: 2Mfd 600WVDC Bathtub. 71c 
CN38: 1Mfd 600WVDC Bathtub 49c 
CN42: 2 X .64Mfd 600V Bathtub 30e 
CN61: 3 X .1Mfd 600V Bathtub 15c 
CN72: 1Mfd 500V 55c 
CN65: .O1Mfd 600V Bathtub 15c 
CN95: 1500 200V Bathtub. 20c 
CN103: 1OOMfd 25WVDC Plug-In 35c 
CN1O4: .02Mfd 200 WVDC Tubular 10c 
CN113: 3 X .22Mfd 600V 15c 
CN120: .046 /.055Mfd 600V Bathtub 155 
CNXOS: .2/.035Mfd 500V 155 
CNX02: 3 X .0555fd Cylindrical 15e 
BATTERY CHARGER, input 110VAC output 7.5V (ì 
Amps. selenium type $8.25 
BENDIX IFF, MP -28BA Power Supply & Audio 
Amplifier $11.75 
DELUXE STREAMLINED CABINET RACKS, Chrome dec- 
orated, hinged door on top tv /catch and hinged door on 
back. Amateur or W.E. notched panels fit. Black 
crackled 28í/s" high. 18" deep. Panel space 261/4". 
LN $14 ea.; 2/527 

Relays 
R521: 24VDC SPST, 2A G.E. 455537 ea 25e 
R568: 6VDC 3PDT, 15A G.E. #ß100.r4 ea Soc 
R565: 24DVC DPST. 15A. Allied BO4D32. ea 30c R572: 24VDC SPOT. 200A, Guardian #B7B... -ea. 75c 
R561: 24VDC SPST, 15A Allied BO13D35 ea 25c 
R563: 24VDC SPOT, 200A, A.B. (5X89309....es. 75c 
R533: 24VDC 000T, 15A, G.E. #CR2791 ea. 25c 
R552: 24VDC DPDT, 15A, Leach #1054 ea 30e 
R566: 24VDC DPDT, 15A, GM /t13013 a 30e 
R567: 24VDC 3PDT, 15A, Allied ea. 30e R559: 24VDC 4PDT, 15A, GM it 13016 ea 35e R564: 32VDC, SPST, 75A. Leach #7220.32 ea. 70c 8526: 75VDC DPST, SD N/O 30A ea. $1.35 8571: 115VDC DPDT, Price #311, 1900 s- .ea. 70e R522: 115VAC 3PST. 6A. S.D. # ICXX100 ea. $1.75 R534: 115VAC DPDT, Thermal Time delay 40 

Sec. 2A e a. $1.00 
R ...ÁC Annunciator Drop Type SPST 6 
R100P 115VAC 10A 3PDT Allied #DOXI ea. $22 5 

Heavy Duty Resistors 
.52 OHMS 1000 Watts. Air Wound x1.00 
10 OHMS 1000 Watts, Air Wound 51.00 
Amer. Trans: Pri. 115V 60 Cy., Sec: 5V 5.0A, 5V 

IO.DA, Test Volts 35000 ........ ... $15.00 Longan #2140: Prl. 115V 80 Cy.. Sec: 11V 150MA.65c 

All items new except items notated LN (meaning 
like new). If not rated 25% with order, balance 
C.O.D., F.O.B. Boston, Let us quote an your re- 
quirements. Write for our Catalog. Minimum order 
$3.00. 

DEPT. R2, 110 PEARL ST., BOSTON 10, MASS.... Liberty 2 -5589 ... HAncock 6 -5069 
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TV and FM 
RECEPTION 

With a Jerrold 
TV -FM Booster 

No matter where you live in 
a television area, the new Jer- 
rold TV -FM Booster can help 
you. From 75 to 100 miles from 
the station, it will pull TV and 
FM out of the mud. In city areas, 
this new booster will clear up 
fuzz, snow and interference. 

The Jerrold TV -FM Booster is 

a stable wide band tuned -grid, 
tuned -plate r.f. amplifier that is 
placed in series between the 
antenna and receiver. It boosts 
the entire 6 megacycle TV band- 
width from 20 to 30 times - 
necessary for clear pictures and 
brilliant FM. 

This booster works with all 
TV and FM receivers -with 
brand receivers, custom make 
or kits. 

The Jerrold TV -FM Booster 
cabinet is molded walnut plastic 
designed to harmonize with any 
furniture. 

You can see the Jerrold TV- 
FM Booster at your radio whole- 
saler or parts jobber. Or write to 
us for catalog and information. 

JERROLD ELECTRONICS CORP. 

CITY CENTRE BUILDING 
121 N. BROAD ST. PHILA. 7, PA. 
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V2 V3 

25F7 70L? 

._ , ' - 

' C12 

HN RIS 
RR 

RS 

T. - .4 -hynyyó 

*R,. R. Value determined experimentally 
R.- 25,000 ohm, t/2 w. res. 

R,. R. C,- Optional a., c. circuit 
R;,, R-, R,2- 50,000 ohm, 1/2 w. re,. 
R6- 500,000 ohms to 1 megohn>, tez w. res. 

R,.-600 ohm, t/2 w. res. 
R,6 -1 megohm, t/2 w. res. R- 750,000 ohm, 1/2 w. res. 
12,6-200,000 ohm, t/2 w. res. 
R,6-20,000 ohrn, t/ w. res. 
R, -250 ohm, t/2 w. res. 
Rt,-50 ohm. t/2 w. res. 
R, -3000 ohm, 1/2 w. res. 

RAF -150 ohm, 20 -25 w. wirewound res. 

C,a, C,b- 160 -420 mufti., 2 -gang var. cond. 
C2-50 cmfd. mica cond. 
Cs-400 uufd. padder cond. 
C, -500 muid. mica cond. 
C, C, -.02 mfd., 200 v. cond. 
c,, C C15 -250 m1fd. mica cond. 
C -25 mfd., 25 v. elec. cond. 

VI 

psi 
iii u7 VII OR O:c. 

Cs-.001 mid., 400 v. cond. 
Ce -8 Add., 150 v. elec. cond. 
C6,-50 mid., 25 v. elec. cond. 
C,6-50 mfd., 150 v. elec. cond. 
C, -.05 mid., 400 v. cond. 
C,a -30 Mid., 150 v. elec. cond. 
S,- S.p.s.t. sw. (on R2) 
L7, L -To match gang -cond. C,a, C,t, 
T7, T -456 kc. i.f. trans. (high quality) 
T,- Output trans. Pri. 2000 ohms; Sec. to 

match voice coil 
* Note: Although actual values are determined 
experimentally, a good approximation of the 

components is as follows: R1-1000 ohm; R.!- 
100,000 ohm pot.; Rt and R6-1 megohm; 

µtd. Resistors should be 1/2 w. and 

the condenser a 200 v. rating. 

Fig. 2. Circuit diagram of the low -cost receiver, Padding condenser C is not required 

providing oscillator coil L2 matches cut -plate section of gang as specified in parts list. 

Since both the distortion and the 
minimum volume effect become worse 
as the bias voltage approaches the 
curved portion of the control grid 
characteristic, it is evident that the 
use of a.v.c. in the reflex amplifier is 

detrimental. However, a.v.c. developed 
by the detector can be applied to the 
control grid return of the converter 
section. 

The three -tube broadcast receiver 
shown in Fig. 2 illustrates the rela- 
tively simple type of set that may be 
designed around a reflex circuit. The 
set was wired on a chassis 31/2 by 8" 
and employed a 4" speaker with a 11/2 

oz. slug. No a.v.c. was used. Perform- 
ance compared very favorably with 
receivers using four and five tubes. It 
may be found desirable to substitute 
a 50L6 (or a similar type) and a 75 ma. 

selenium rectifier in place of the 70L7. 

The reflex circuit does not readily 
lend itself to Portable, low drain, bat- 
tery application because of the lack 
of suitable diode -pentodes employing 
1.4 volt 50 ma. filaments. The older 
types such as the 1K7 and 1F7 perform 
fairly well but are difficult to obtain, 
quite expensive, and necessitate the 
use of battery- consuming filament 
shunting resistors when used in con- 
junction with other, more modern 
tubes. If size and a minimum number 
of components are at premium, the 
possible use of a crystal diode such as 
the 1N34 in conjunction with a pen- 
tode offers interesting possibilities. 
The much larger selection of straight 
pentodes undoubtedly will provide a 
satisfactory tube. 

- 30 

Under chassis view of the completed unit showing layout of component parts. 
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IT'S SATISFACTION 
or YOUR MONEY BACK at R& M RADIO 

Warehouse Clearance of Transmitters! 
Famous BC -375 -E 
Below Our Cost 

REG. PRICE $49.50 
(Gov't cost. $18001 

WHILE $ 
THEY 0* LAST 

Quantity 

Limited 

Payment with order -shipped F.O.B. 
iron?, Ariz. or Okla. warehouses 

(which are being closed) 

M'e're closing 2 warehouses -hence this great war surplus bargain. With thousands of 
usable standard radio parts, it's just the thing for beginner or old- timer. 5 tubes, 5 tuning 
units, xmtr. designed to operate from 200 kc to 12 mc (less BC band). With antenna tuning 
unit BC- 306 -A- variometer and tap switch; Dynamotor (PE -73 -C) complete with relay, 
fuses and filter. Weight approx. 275 lbs. 

SPEECH AMPLIFIER 
Modulator for Transmitter 

High Volt. DC Power 
Supply Model unit, BC- 
456-A or B with dyna- 
motor DM -33 -A, plugs 
and tubes. Approx. wt. 17 
lbs. Tube line -up, 12J5GT, 
1625, VR150, and many 
other parts make this 
ideal purchase for spare 
parts alone. 

$2.00 

GP -7 NAVY 
TRANSMITTER 

125 watt xmtr., self -con- 
tained AC, 400 cycle power 
supply; uses suppressor 
grid modulation for 
phone, VFO controlled, 
803 in final; built of std. 
parts. $14.95 

CONVERSION 
BOOKS 

2 each 

Limited Quantify 
Diag. and Conversions: 

BC - 348, SCR - 522. 
BC - 375, SCR . 274. 
SCR -274.10 meter mo- 
bile. 

Diagrams for: BC -221. 
ART -13 Collins Xmtr.. 
APN -1, APN -4, SCR - 

718. 

APN -4 RCVR -'SCOPE 
POWER SUPPLY 

4 switch -selected screw -driver tuned 
RF channels; IF freq. 1050 kc, band- 
width 45 -60 kc; RF freq. 16 2000 
kc. Tubes: (2) 2Y2, (3) 6B4, (4) 
6SK7, (1) ea. 5U4, 6SU7, 6SA7, 
6116, VR150. Makes fixed tuner for 
med. freq. police calls or PA system. 
Has power supply for 5" scope, with 
400 cycle trans. Electronic -con- 
trolled low v. supply; delivers 260 
vdc. 150 mils reg. to .01%. Power 
supply alone worth 
more than price 

SAVE C.O.D. CHARGES and speed your order by remitting 
in full or 25% deposit. Please don't send money for postage, 
we ship "transportation charges collect ". These prices super- 
sede all previous prices. Write every month for BARGAIN 
BULLETIN. 

THE FAMOUS 
"PUTT- PUTT" 

Gasoline Generator 
(HRU -28) 

28 -32 
volts D.C. 7450 

ONLY 
Single cylinder, 2 -cycle 
gasoline engine with gen- 
erator that is rated at 
2,000 watts direct current, 
70 amps. Has unlimited 
use around a farm; useful 
as field day power supply. 
More literature upon re- 
quest. 

R M RADIO COMPANY 
1426 N. UINCY ST. DEPT. RN -29 ARLINGTON VIRGINIA 

February, 19-19 

25 WATT FM- 

TRANSMITTER- RECEIVER 

s29.50 for special 
combination 

For mobile or fixed station use; easy 
conversion to 10 and 11 meters. 

Schematic diagram and informa- 
tion -how to convert to 110 v. AC 
and amateur use. 

BC -603 
RECEIVER 
(alone) 

$1435 

10 tube. superhet FM receiver; Foster 
Seely discriminator, 10 channel; pre - 
tuned, push- button selector ; optional 
manual tuning ; adjustable squelch con- 
trol ; speaker mounted in receiver ; freq. 
range 20 to 27.0 mc. Small change in 
RF trimmers will cover 10 & 11 meter 
bands. POWER REQUIREMENTS - 
Receiver 260 -280 v. at .08 amps DC, 14 
v. at 3.5 amps. AC. 

BC -604 TRANSMITTER 

(alone) $1 9.50 

10 channel, crystal controlled, selected 
by push button. Xmtr. has 7 1619 (2.5v 
6L6's) for exciter and FM modulator; 
1 1624 (2.5v. 807) ; final amplified 35 
watts ; crystal oven for 10 crystals, freq. 
range 20 -27.9 mc. 1 0 -100 MA meter 
measures grid, plate, and ant. current. 
Price excludes crystals. 
POWER REQUIREMENTS - Trans- 
mitter 500 VDC at .22 amps. DC, 14 
VAC at 4 amps. AC. 

12 v. Dynamotor for receiver $9.95 
12 v. Dynamotor for Xmtr. $12.50 

1 box of 80 crystals for above, when 
purchased with trans., $10.00 per set. 

ALL EQUIPMENT F.O.B. 
BE SURE TO WRITE FOR BARGAIN BULLETIN 

Name 

Address 

City 

Zone State 
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NEW RECEIVERS 

for Winter Market 
THE NEW YORKER" 

One of the recently- introduced 
Stewart- Warner Corporation models 
has been designated "The New 
Yorker," the Model AVC -1. 

This unit has been designed as a 
"companion piece" to harmonize with 

the console radio -phonograph receivers 
in the Stewart- Warner line. The new 
model provides television and TV 
sound only. It also features the com- 
pany's new "Photo Mirror Screen." 
The "photo mirror" is mounted on the 
underside of the lid and reflects the 
image without distortion. A magnify- 
ing lens can be used between the tube 
and the mirror. Its companion combi- 
nation is "The Manhattan," an AM -FM 
set with standard or two -speed 
changer. 

For full details on "The New 
Yorker" or other television receivers 
in the company's line, write direct to 
Stewart- Warner Corporation, 1826 
Diversey Parkway, Chicago 14, Illinois. 

UST CONSOLETTE 
United States Television Mfg. Corp. 

has just released the Model CFM 
12823P, a compact television consolette 

designed 101 sma; apart- 
ments. 

The new model features a Zetka 121/2 

118 

inch television tube with an ion trap 
which eliminates ion stain. Housed in 
a period mahogany cabinet, the new 
set eliminates the need for any extra 
furniture on which table models must 
be placed. The brass controls are con- 
cealed behind a door. The consolette 
is 411 /2 inches high so that the televi- 
sion image can be seen easily by a 
seated spectator. It is 22 inches wide 
and 223/4 inches deep. 

High fidelity FM radio is included 
in the unit which has 21 tubes plus 
2 rectifiers. The television tuner brings 
in all 12 channels. There are four 
stages of picture i.f. amplification and 
two stages of sound i.f. amplification. 

The new model has automatic syn- 
chronizing control as well as the com- 
pany's "no -fog" contrast and crystal 
picture detection features. 

For further information on the CFM 
12823P write to United States Televi- 
sion Mfg. Corp., 3 West 61 Street, New 
York 23, New York. 

"WAKE MASTER" 
Jewel Radio Corporation of New 

York has recently introduced the 
Model 920, the "Wakemaster." 

This 5 -tube superheterodyne re- 

ceiver includes a Telechron automatic 
clock and alarm. This new receiver is 
available in either a walnut or ivory 
plastic cabinet which has been de- 
signed to harmonize with either 
modern or traditional settings. 

Full details on the Model 920 
"Wakemaster" are available on re- 
quest from Jewel Radio Corporation, 
583 Avenue of the Americas, New 
York 11, New York. 

I.T.I. "CENTURY" 
Industrial Television Inc. of Clifton, 

New Jersey is currently in production 
on a home television receiver, the 
Model 221 "Century." 

This new console utilizes a 12" di- 
rect -view picture tube which supplies 
a 72 square inch picture. A plastic 
curved picture tube protector elimi- 
nates reflections from room lighting 
and increases picture realism, accord- 
ing to the company. 

All 12 commercial channels are cov- 
ered by this receiver. Only four ad- 
justment knobs are provided, i.e., chan- 
nel selector and fine tuning, "off -on" 
and tone control, volume control, and 
contrast control. The automatic fre- 
quency control of the horizontal cir- 
cuit is of an improved type which 
eliminates the need for a front panel 
control. Automatic gain control sim- 
plifies tuning by eliminating critical 
adjustments of contrast while switch- 
ing from station to station. 

This receiver is available in either 
dark mahogany in period styling (the 

Model 221D) or in bleached Philippine 
mahogany of modern design (the 
Model 221L). The cabinet measures 
251/2 x 23 x 39 inches. 

Full details are available from In- 
dustrial Television Inc., 359 Lexington 
Ave., Clifton, New Jersey. 

NEW FM SET 
Emerson Radio and Phonograph 

Corporation has recently released a 
table model FM receiver known as the 
"Conqueror," FM radio Model 602. 

The "Conqueror" which will retail 
in the low -price class, is housed in an 
acoustically constructed cabinet fea- 
turing a new application of maroon 
plastic in combination with new style 
translucent gold- backed slide -rule 
dial and integrated control knobs and 
three dimensional grille. The com- 
plete FM band is covered with an im- 
proved superheterodyne circuit which 
will operate on a.c. or d.c. 

There is an internal FM powerline 
antenna which eliminates the neces- 
sity for an external antenna in local 

reception areas. Provision is made for 
connecting an external antenna should 
it be required. 

For full details on the Model 602, 

RADIO .t TELEVISION NEWS 
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Light Collapsible 
ALUMINUM MAST 

5 ft. 8 Inches extended, 13" collapsed. Sections 
lock up positively in the extended position. May 
be used as mast for light arrays, camera unipod, 
canoe sail -mast, or pup tent pole. Other uses 
will suggest themselves. Large section 1; " dia. 
small section 5/8' dia. with 1 -5/8' dia. mount- 
ing plate. Net weight 14 ounces. 
STOCK NO. CB -9B _ 

_ 
_ _ qR 

Push Button 
ON -OFF SWITCH 

Used in conjunction with a relay 
for controlling motors, genera- 
tors, etc. Heavy duty contacts. 
Complete with indicator lamp. 
Overall dint: 3" x 3; " x 8; " 
high. Net weight 18 oz. 

STOCK NO: B -772B _ $ß.9S 

TOTAL HOUR METER 
For recording operating time of trans- 
mitting tubes, machinery, electrical 
equipment, etc. Resets at 9999.9 hours. 
Flush panel mtg. bakelite case - flange 
dia. 31", body dia. 2, ". Operates on 
115V 60CY. Net wt. 12 oz. 
STOCK NO. C -251B $ 5.95 

Molded Black Bakelite CABINET 
For housing intercom, 
code oscillator, moni- 
tor, small receiver, 
5" speaker, etc. Dim: 
5" deep, 6" wide, 
6 -5/8" high. Net wt. 
1 lb. 

Stock No. B-87813 $ 11.49 

SCR -274N Transmitter and Receiver 
COMPONENTS 

BC-458 5.3 to 7 mc. Transmitter, Brand new $5.95 
BC-458 5.3 to 7 mc. Transmitter, Used __ -_ 4.95 
BC-457 4 to 5.3 mc. Transmitter, Used 4 95 
BC-454 3 to 6 mc. Receiver, Used _ 5 95 
BC-455 6 to 9.1 mc. Receiver, Used 

_ 
_ 5.95 

BC-456 Modulator with plugs d dynamotor, Used 2.95 
BC-45P Modulator less plugs d dynamotor, New 2.95 
BC-450 3- section Receiver Control Box, Used 

_ 

.98 
BC-451 Transmitter Control Box, Used .49 
FT -220 3- section Receiver Rack, Used .98 
FT -226 2- section Transmitter Rack, Used 98 
8 -785B Brass Spline for tuning receivers _ .09 
MC -215A Flexible Tuning Shafts, 140' long 1.49 
MC-215B Flexible Tuning Shafts, 220" long _ 1.49 
C -8223 6 to 9.1 mc. RF Coil Set "6234 _ .98 
A -809A 1415 KC First I.F. 07274 49 
A-809B 1415 KC Second I.F. e7275 _- _ .49 
C -2528 2830 KC First I.F. 07277 __ 29 

B -693B 50 ma. 3 hy. Filter Choke .5634 _ _ .19 

All used components are in good condition 
and guaranteed to be satis factory to you. 

B-400B 6- Conductor Rubber Covered Shielded 
Cable, 100 ft. rolls. Shipping weight 
15 lbs. $3 95 

B -5438 100 ohm, 150 watt Potentiometer 4" 
Diameter: Excellent for heat control 
of soldering irons. 98 

C -226B 6'. ft. 2- conductor Rubber Covered Phone 
Cord with plug, PL -55, and Connector 
Block Jß-47. 39 

C -2538 Piano Type Hinge, 13/16" wide x 13- 
3/16" long. Chrome plated. .39 

C -988B T -17B Carbon Hand Mikes . 1.49 
B -7383 Utah 9200 ohm Headphones with canvas 

covered headband. 2 49 

The above are only a few of the money saving 
values from our 1949 Surplus Catalog. Write 

for your free copy. 

5- Section 
Oil Filled 

CONDENSER 
Has three 4 -MM, 

one 1 -Mfd and one 
2 -Mid sections, all 
with one side com- 
mon and rated 600 

VDC. By paralleling sections you can obtain 
any capacity front 1 to 16 Mfd in steps of 1 -Mfd. 

Accurate to 1 percent - it is excellent for ex- 
perimental laboratories and for power factor 
correction of motors. Case 41" sq. x 3; " high, 
housed in 4 -3/4" x 6; x 4 -5/8" metal box 
with removable top, 8- terminal strip and con- 
duit fittings. Net Weight 51 lb. 
STOCK NO. C -8218 $2.95 

SELECTOR SWITCHES 
All have , " dia. shafts and 3/8" 
dia. bushings. Lengths specified 
are less shaft and bushings. 

STOCK NO. C -588 -Bakelite - 4 
decks, each 1 pole 11 positions. 
Length 4" . 696 

STOCK NO. A -686B - Bakelite -5 
decks, two with 1 pole 12 posi- 

' lions. Length 2-3/8'. .... 69c 

STOCK NO. A -682B - Ceramic -5 
decks, two with 1 pole 11 posi- 
tions. Length 2-3/4". .... 69e 

STOCK NO. A -687B - Bakelite -4 
decks, two have I pole 19 posi- 
tions. Length 1 -5/8 ". Diameter 
2-5/8". $11.59 

TERMS - cash with order or 20 To deposit, 

balance C.O.D. 

O Ine. 
STANDARD RADIO 8. ELECTRONIC PRODUCTS 

135 E. Second St DAYTON 2. OHIO - Tel Fulton 2174 

All PRICES ARE NET, F.O.B. DAYTON, O. 

Minimum Order $2.00 

For GREATER Earnings .. LEARN RADIO- ELECTRONICS 

This fast -growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is / 
RADIO- ELECTRONICS more important than in aviation. A skilled technician / 
who knows the modern application of electronic devices, as used in the aircraft / 
industry, is always in demand . . . not only in aviation, but in many other / 
industries. Many large organizations call on Spartan regularly for graduates. 
Often, students are hired months before graduation. 

Don't confuse the RADIO- ELECTRONICS course offered by I 
SPARTAN' with other courses, offered anywhere.' As a graduate from this I 
famous school you will know the application to industrial control devices; I 

t to the search for petroleum; and the important uses of radar, television / 
and other electronic equipment. 

SPARTAN offers two complete and thorough courses. / 
1 You will work on the most modern and complete equipment. You will / 

huild equipment. You may join the SPARTAN "Ham" Club. Either / 
course prepares you for Federal Communication Commission license / 
tests- first class radio telephone, second class radio telegraph, or class / 
"B" radio amateur. 

/ 
I 

I 
I 

f 
BIG CATALOG -f/zee 
NAME ACE 

ADDRESS 

CITY STATE 
Dept. RN -29 

C. I. APPROVED -Write TODAY for Complete Information 
February. 1949 

SPARTAN'S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 
best possible training in the least possible time. 

You'll not need MORE than Spartan training-you 
cannot afford to take LESS. 

SPARTAN 
SCHOOL OF RADIO AND ELECTRONICS 

SCHOOL of AERONAUTICS 
MAXWELL W. BALFOUR. DIRECTOR 

COLLEGE of ENGINEERING 
ADDRESS DEPT dN .. 

TULSA, OKLAHOMA 
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RCA - Kenrad - Sylvania - TungSol - National Union - Raytheon - Philco - Hytron 
All new tubes. 10000 guaranteed. Individually boned. 

TYPE PRICE TYPE PRICE 
0A4G $0.96 2A5 $0.80 

0Y4 1.72 2B7 .96 
OZ4 .80 2X2 1.15 

Á4P 1.40 387/1291 . 96 
ASGT .65 3D6/1299 . .96 

Á7GT .. 
1.15 

72 3Q5GT .... .85 
B4P 1.40 384 .72 
85/25S .. 1.15 5R4GY 1.15 
C5GT .... .80 5T4 1.40 
C6 ....... 1.15 5U4G .54 
C7 1.15 5V4G .85 
D5GP .... 1.40 5X4G .65 
D7G 1.15 5Y3GT .... .45 
D8GP 1.40 5Y4G .54 
E5GP .... 1.40 5Z3 .65 
E7GT .... 1.40 5Z4 .96 

F5G .96 6A4/LA .., 1.195 
.96 F6 

G4 1.96 .96 .72 
G5G .96 6A8GT ... .72 
G6GT 

,86 6AC7 ..... 
1.96 H4G 

HSGT .60 6AD7G .... 1.15 
H6G I.15 6AF6G .... .96 
J6G .96 6AG5 .96 
L4 .72 6AG7 1.15 
LA4 .96 6A K5 .96 
LA6 96 6ÁL7 .96 

L84 .96 
LC5 .96 6AQ7 .80 
LD5 .96 6AT6 .54 
LG5 .96 6B4G .96 
LE3 .96 687 1.15 

LH4 .96 6B8G 1.15 

LN5 .96 6C4 .60 
N5GT .72 6C5 .60 
N4 .72 6C6 .72 
P5GT .... .80 6C8G 1.15 

Q5GT .... .96 6D6 .60 
R4 ....... .96 6E5 .80 
R5 .72 6F5GT .... .60 

S4 . .85 6F6 .72 
S5 . .65 6F6G .60 
T4 .72 6F7 1.15 

TSGT .96 6F8G 1.15 
V .80 6G6G .96 

2A3 . 1.15 6H6GT ..- .60 
2A4G . 1.15 6J5GT .54 

TYPE PRICE TYPE PRICE 
616 $0.96 6W7G 50.96 
617 .72 6X5GT .... .54 
6K6GT .54 6Y6G .85 
6K7G .60 6Z7G 1.40 
6K8 .85 6ZY5G .... .80 
6L5G .96 7A4 .65 
6L6GA .... 1.15 7A5 .65 
6L7 1.15 7A6 .65 
6N7 
6P5GT . . . 8 0 

. 
7A8 

.65 
6R7 .96 7B5 .65 
6R7GT .... .65 786 .65 
6S7 ....... .96 7B7 .65 
6SA7GT ... .60 788 .65 

6SBG7 Y ... .85 7C6 .65 
6SC7 .72 7C7 .65 
6SD7GT .. 1.15 7E6 .65 
6SF5 ..... .72 7E7 .80 
6SF7 .72 7F7 .80 
6SG7 .72 7F8 .96 
6SH7 .80 7G7 .96 
6517 .60 7H7 .72 
6SK7.GT .. .60 7J7 .96 
6SL7GT ... .85 7K7 .96 
6SN7GT ... .80 717 .80 
6SQ7 .60 7N7 .80 
65R7 .65 707 .65 
6887 .65 7V7 .96 
6ST7 .96 7W7 .96 
6SV7 1.15 7X7 
617G 1.15 (XXFM). .96 
6U5 .72 7Y4 .65 
6U6 ...... .65 7Z4 .65 
607 .65 12A .65 
6V6 1.15 12A5 1.15 
6V6GT .... .72 I2A6 .96 
6V7G .96 12A7 1.15 

TERMS: 25 °'o with Order 
-Balance C.O.D.- F.O.B. 
Chicago. Prices Subject 
to Change Without Notice. 

Minimum Order $2.00. 

TYPE PRICE TYPE PRICE 
12A8 $0.72 35L6GT ...$0.60 
I2AH7GT 1.15 35W4 

.65 
35Z4GT .54 
35Z5GT .45 
36 .96 
37 .65 

39/44 .9F 66 

40 .80 
41 .60 
42 .60 

4523 65 
45Z5GT .65 
46 .96 
47 .85 
48 1.40 
50 1.40 
50A5 .80 
5085 .72 
50L6GT .60 
50X6 
0Y6GT .65 

53 .96 
56 .65 
57 .72 
70L7GT 1.15 
71 A .72 
75 .60 
76 .60 
77 .60 
78 .60 
79 .96 
80 .45 
81 1.40 
82 .96 
83 .96 

83V 1.15 
84/6Z4 .65 
85 .80 
89 .80 
117L7GT 1.40 

.54 I I7N7GT 1.40 

.72 11723 .65 
.96 117Z6GT .85 

1.15 VR -90 .... .96 
VR -105 ... .96 
VR -150 ... .96 
9001 . .80 
FM -I000 .. 1.15 
HY -117 ... 1.15 

12BA6 .65 
128E6 .65 
12C8 1.15 
I2H6 .65 
1215GT .., .54 

Ì2K GT .60 
12 
2SA7GT .65 

12SF5 .65 

12SG7 .72 
.80 

125177 .. . .60 
12SK7GT .60 
128L7GT .85 
128N7GT .80 
I2SQ7GT .60 
12SR7 .80 

Ì225(6Z5) 1.15 
I4A4 .96 
14A7 .80 

Ì4C7 80 
14147 
1417 , 

.80 

14 /47 .96 
14117 .80 
14R7 .80 
I4W7 .96 
19 1.15 
24A .80 

25A7 2.50 
25L6GT .60 
25Z5 .54 
25Z6GT .54 
26 .65 
26A7 1.15 
27 
30 
31 

32 
32L7GT 1.15 
33 1.15 
34 1.15 
35 .72 
35A5 .65 

FRANKLIN . E L L I S C O. 1Dep t. RN-2 

Randolph Street \ 

INDUCTANCE TUNER 
for TELEVISION & FM 
Front end 2 gang. in- 
dividually red o7 rnssiler 
a ceramic form, p 
gang. 
Will o Folly 

shielded. 

FM an d 
both Tele- 

i a i o n bands. 
t dia- 

th ci, - 
gram. 

S 
E4 

PHONO OSCILLA- 
TOR 2 TUBE KIT 

If you know value, this 
s t! O d s come 
f pm Maine to Miami, 
Sandy Hook to San 
Francisco Hi Gain 
with mico- r 
phone jack 
ana Is pp its 
n<Ì Eing 

SO 239 (83 -IR) 
"UHF" COAXIAL 

CABLE 
CONNECTORS 

Sample 28c 

$25 /C 
$220/M 

25 WATT 
P.P. 6L6 HI GAIN 
AMPLIFIER KIT 

A wonderful buy! Make 
p an amplifier worth 

$50 to you. Powerful 
enough for auditoriums 

Seng 15Oó people. 
parately control l e d 

Mike 6. Phono Inputs. 
All parts including 
drilled chas- 
sis, h a r d- 
ware, solder, 

, 

circuit dia - 
tubes- I gram, etc. . 

UNIVERSAL TROUBLE SHOOTER 
Locates every service trouble. Does everything 
and guaranteed to do everything we 

/ /Eu 

ay w'll. . . . Aligns gadder. Lo- 
cates dead spots, weak spots, defective 
Parte. Checks gain. All parts includ- 
ing case, test leads. plug. 21/oGx3". 

PRICES NET F.O.B. OUR PLANT 

FREEdata, 
das 

designed by 
ROOT. G. 
HERZOG Cniversat 5eneral corp. 

365 J CANAL ST. N. Y. 13, 

WAlker 5-9642 
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F 
SERVICE MEN 

REPAIRMEN! 

Just mail your name and 
address today for FREE 
copy of the big 20 - Page 
WALDOM Replacement 
Cone Manual, listing re- 
placement data for 69 dif- 
ferent brands of speakers - 
from Admiral to Zenith! 
Manual also gives complete 
instructions, together with 
clear illustrations for installing cones properly. Inval- 
uable reference guide for servicemen and repairmen. 
Get your copy FREE! Just send name and address. 

FOR FINER TONE A WALDOM CONE 
Waldom Replacement Cone Assemblies will satisfy 
the high standards of precision workmanship and per- 
formance set by you and by your customers because . 

WALDOM CONE ASSEM- 
BLIES feature HAWLEY dia- 
phragms with the patented thin, 
tapering edge that assures max- 
imum speaker efficiency and 
true low frequency response. 
WALDOM CONE ASSEM - 
BL1ES are guaranteed uncondi- 
tionally as to construction and 
performance. Only the very 
finest voice coils and spiders, 
precision made to exact speci- 
fications, are used. 
WALDOM CONE ASSEM- 
BLIES carry full R. M. A. 
Warranty. 

Write for Your FREE 
REPLACEMENT CONE MANUALI The big 20 - Page 
WALDOM Manual puts every bit of replacement cone 
information at your fingertips in seconds! It will speed 
your speaker repair work, and help you handle those jobs 
more profitably. Send your name, address for Free copy. 

WALDOM ELECTRONICS, INC., Dept -RN al N. LARRABEE STREET CHICAGO, ILLINOIS 

write to Emerson Radio and Phono- 
graph Corporation, 111 8th Avenue, 
New York, New York. 

"THE LANCHESTER" 
A radio -phonograph -television unit 

which is housed in an 18th Century 
Regency cabinet is a recent addition 
to the Stromberg- Carlson line. 

Known as the Model TV 12 PM, the 

new receiver has a 12 inch picture 
tube, FM, AM, and short -wave cover- 
age in addition to a duo -speed inter- 
mix record changer. The phonograph 
will handle both standard and Micro- 
groove records and shuts off automat- 
ically as soon as the last record has 
been played. 

A tuning eye has been included for 
easy and accurate station selection. 
The set uses a 12 inch electromagnetic 
speaker cushioned in live rubber. 
Push -button tuning is provided on the 
standard broadcast band. 

Stromberg- Carlson Company, Roch- 
ester 3, New York will supply further 
information on request. 

OLYMPIC CONSOLE 
Olympic Radio & Television Inc. has 

recently introduced a new deluxe 5- 
way console which features the "Magic 
Mirro- Scope," a new method for cast- 
ing images on the screen. 

According to the company, the 
"Magic Mirro- Scope" makes the images 

flicker -free, without glare or eyestrain. 
The screen folds out of sight when 
not in use. 

Also contained in the 18th Century 
period cabinet is a 10 tube FM -AM 
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receiver plus a new Webster dual - 
speed record changer which can play 
both standard and Microgroove record- 
ings. 

Designated the Model TV -928. the 
new console is available in mahogany 
only. It can be supplied with a stand- 
ard rather than a dual -speed record 
changer if desired. 

For further information on the 
Model TV -928 write direct to Olympic 
Radio & Television Inc., Long Island 
City, New York. 

TV CONSOLETTE 
Of particular interest to apartment - 

dwellers is the new Model 1040 televi- 
sion consolette added recently to Philco 

Corporation's line of home receivers. 
This compact 10 inch direct -view re- 

ceiver is a junior version of the com- 
pany's Model 1240, with automatic 
tuning and level control. The set is 

equipped with a built -in socket for the 
Philco Microgroove record player. It 
has 21 tubes plus three rectifiers and 
the 10 inch tube. The cabinet is of 
mahogany veneers. 

Philco Corporation, Philadelphia, 
Pa., will supply full details to those 
requesting them. 

ANDREA VIDEO SET 
Andrea Radio Corp. of North Long 

Island City has a new television re- 
ceiver on the market which has been 
designated the Model T -VK12. 

The set features a built -in socket 
and switch for a record player, a seven 
inch picture tube, and a 26 tube chassis 
plus 3 rectifiers. 

All television channels can be re- 
ceived with this set, plus AM and FM 
broadcasts. The receiver is housed in 
a modern design cabinet. 

Further information on the Model 
T -VK12 may be secured by writing to 
Andrea Radio Corp., 2701 Bridge Plaza, 
North Long Island City, New York. 

LOW- PRICED TV CONSOLE 
A television console which incorpo- 

rates a 10" picture tube and retails in 
the low -price class has been added to 
the General Electric Company's line 
of home instruments. 

The Model 811 is equipped with an 
automatic clarifier and automatic sta- 
bilization circuit which controls pic- 
ture synchronization and enhances 
picture detail. A separate circuit for 
each of the 12 broadcast channels 

makes possible the reception of any 
station, according to reports from the 
company. 

In addition to the picture tube, the 
Model 811 has 18 tubes plus 3 rectifiers 

and has a permanent magnet Alnico 5 
speaker. 

The set is housed in a mahogany fin- 
ished cabinet of contemporary design. 
Control knobs are mounted on a re- 
ceded metal escutcheon. A large 
speaker grille of woven metal with 
brass finish is enhanced by acoustical- 
ly correct grille cloth. 

General Electric Company, Elec- 
tronics Park, Syracuse, New York will 
supply further data on the Model 811 
on request. 
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PRACTICAL 

RADIO COURSE HOME -STUDY 
FINEST TRAINING COURSE 
USED IN MANY SCHOOLS 

"The radio training course is 
the finest up-to -date easy to 
understand course. . This 
course outlines practical work. 
We are using this course in 
our Topeka High School. It is 
wonderful." Henry Hard, Jr., 
622 Filmore St., Topeka, Kans. 

WORTH MUCH MORE 
"You should get more money 

for your Course. The first week 
I studied it, I made $10.00 re- 
pairing sets. I built my own 
test outfit front details given in 
this course. I have repaired 100 
radios to date.. ' 

Signed: Robert ('. Rommel, 
120 W. 13th, Davenport, Iowa. 

COMPLETED IN 8 WEEKS 
"I ani very satisfied with the 

course. When I was at the 
twelfth lesson I started repairing 
radios. It took nie two months 
to master your course." From 
a letter written by Roper Lanplois, 
1679 Poupart St., Montreal, 
Canada. 

MODERN, UP -TO -DATE 
Your course is modern and 

up- to-date. There is not one page 
in the whole course which anyone 
can afford to miss. Your course 
started nie on the mail to a well 
paid job and has repaid me many 
times." Charles Alspaeh, 433 Elm 
St., Heading, Pa. 

AMAZING BARGAIN OFFER 
In this large course- manual of .2 practical lessons, you have 
all the topics covered by the best 5100.00 radio correspondence 
course. Learn important fundamentals. Speed -up radio serv- 
icing. Includes hundreds of circuits, thousands of repair hints, 
many servicing short -cuts. 

RADIO TRAINING FOR HOME -STUDY 
This practical home -study course will show you how to repair 
all types of sets faster and better, tell you how to open your 
own shop and run the business. The lessons are well illustrated, 
interesting to read. easy to understand and apply. No special 
previous knowledge is needed. The early lessons explain im- portant principles. Other lessons cover test equipment, trouble- 
shooting, circuit tracing, television, and every 
other important topic of radio and electronics. 

SERVICING METHODS SIMPLIFIED 
Learn new speed -tricks for radio fault -finding, 
case histories, servicing short -cuts, extra profit 
ideas. Included are many large 
lessons on the use of regular test 
equipment, explanation of signal 
tracing, oscilloscope, transmit- 
ters, P.A., television, recorders. 
Let this information save for you 
enough time on a single job to pay 
the full price of $2.50 for the com- 
plete course of 22 money- making 
lesson,. 

A PARTIAL LIST OF 
TOPICS COVERED 

Circuits, Auto sets, l'.A., 
Tube Characteristics. A.C., 
Fidelity, Using charts, Am- 
plifiers, Tracking, I.F., Phase, 
Reactance, Impedance, Mod- 
ulation, A. \'.C., Photo -cell, 
Review questions, Crystals, 
Test equipment, Meters, 
Analyzers, Tube testers, Sig- 
nal tracing, Oscilloscope, 

Ohmmeters, 
Accuracy, 
Graphs, and 
hundreds of 
other topics. Supreme Publications 

February, 1949 
Na 

IN MANUAL FORM 

s 

250 COMPLETE 

SPECIAL OFFER 
READ THE DETAILS 

EASY TO UNDERSTAND AND APPLY 
The practical lessons making up this course -look are 
easy to lollow and apply to actual radio Jobs. hundreds 
of radio facts that puzzled you will be quickly cleared 
up. You will hind yourself doing radio repaira In minutes 
instead of hours- quickly finding the faults or making 
needed adjustments. Every new radio development of 
importance and thousands of time-saving radio facts 
are packed into this complete course- manual. 

SATISFACTION GUARANTEED 
l -se coupon to order the Course for 10-day examination 
in your own hone. Look over the material, read a few 
lessons, apply some of the Ideas. Then decide to keep 
the lessons at the bargain price of $2.50 (fu_ price), or 
return the material and get a cash refund. 

NO RISK TRIAL COUPON 
ti 

SUPREME PUBLICATIONS, 3727 W. 13 St., Chicago 23, ILL 
Ship the complete Radio Course for 10 days' use. I must be 

satisfied or you will refund my money. 

C I am enclosing $2.50, full price. Send postfree. 

C Send C.O.D. I ani enclosing S deposit. 

Name: 

Address: 
(Use Coupon or Send Order in a Separate Letter) 
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Asa Canf/llafch these 
h0/I0P/a !/a/ues. 

for 
TV 
Builders 
Unbeatable value! Gorgeous selected -finish, hand - 
rubbed cabinet for 10' picture tube. Measures 16' 
wide, 18' high, 21' deep. Highest quality construc- 
tion; metal screens at top and bottom for ventilation: 
top screen covered with tough, decorative plastic 
mesh. Cabinet delivered with 6" PM Alnico 5 speaker 
and partially wired TV chassis; you'll save money on 
sockets, resistors, condensers, etc. Cabinet alone 
worth several times our low price for entire deal. 
Order now. Shipping weight 50 lbs. 

PM SPEAKERS 
MA -2272 6', 1.47 oz. Alnico 5, 

50L6 trans 51.59 
MA -2267 8', 21 oz. Alnico 3 slug 3.29 
MA -2270 10', 6.8 oz. Alnico 5 

slug 5.65 
MA -2268 12', 21 oz. Alnico 3 

slug 6.50 

GRILLE CLOTH 
Never before at our low price! Highest 
quality, golden -tone grille cloth, styled 
to harmonize with all cabinet designs. 
Generous 50" width. 

$1.79 
per yard 

6 -12 VDC SOLDERING IRON 

Carry this handy iron in your car or 
truck and be ready for any TV instal- 
lation or quick repair Job. Attaches to battery or 
starter post. iron has 600 -watt capacity and heats In 
29 seconds. Holds heat and can be carried to the work. 
Nothing to burn out or wear out. Brand $2.95 news 

CARBON VOLUME CONTROLS 
Any of the following, 24e ea. 10$2.19 

for 
25K, 50K, 100K, 250K, l megohm, 2 megohms. 
WITH SPST switches, 39e ea. 10$3.09 

for 
100 K, 500 K, 1 megohm, 2.5 megohms. 

METAL CAN 
ELECTROLYTICS 

oOU -500 mid, 25 VDC 39c 
MA -869 1000 mid. 10 VDC 39e 
MA -461 20-20 mfd, 150 VDC 29e 
MA -50814 10-10 -10/20 mfd, 450/25 VDC 49e 
MA- 50829 40-30 mid, 150 VDC 35e 
MA-442 16 mid, 500 VDC 49e 
MA -50865 30- 15/15/40 mid, 450/350/25 VDC 59e 
MA -50866 15/15 --mid, 450/350 VDC 59e 

AUDIO OUTPUT TRANSFORMERS 
MA-2532_4-watt universal 69c 
MA- 252.2 500 ohm to 6-8 ohm VC $1.19 
MA -1205 12 -watt universal 1.19 

ORDER FROM THIS AD! 
Send 25% deposit with order. Pay balance plus 
postage on delivery. Get your name on Mid -America's 
select mailing list and get first crack at latest, greatest 
values in radio parts, electronic equipment. tubes, etc. 
Send orders to Desk E -29. 
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Phono Equalizer 
(Continued from page 62) 

quency characteristic can then be an- 
alyzed and a made -to- measure equal- 
izer constructed for each in order to 
eliminate the most annoying troubles. 

By designing the equalizers as pure 
resistance -capacity filters, these fixed 
tone controls can be made inexpen- 
sively and small sized. 

Undoubtedly, enemy No. 1 of rec- 
orded music is scratch. All tone con- 
trols are designed to eliminate this 
disturbance, with varying degrees of 
success. Only a certain definite set- 
ting of two separate tone controls, as 

-1550 
100 

TONE 
CONTROL I 

BOOST BASS 

TONE 
CONTROL 2 

CUT TOP 

FREQUENCY- C.P.S. 
5 K 

Fig. 2. Two variable tone controls have 
to remain in this fixed setting in or- 
der to provide effective de- emphasis. 

I0K 

indicated in Fig. 2, would achieve the 
same result as a fixed equalizer but in 
that case the tone controls would have 
to be left at this setting and could not 
be used to compensate for other fre- 
quency response defects. This means 
that they would lose their character 
as variable controls. 

For the amplifier fan who has con- 
structed his own tone control circuit 
and likes to twist the knobs until he 
can distinguish the "bass" and "top," 
here is the inside story of equalization. 

Scratch or noise is comprised not of 
high frequencies alone, as is commonly 
believed. In Fig. 3A, the volume ver- 
sus frequency characteristic of scratch 
on phonograph records shows a slight 
increase of volume at low frequencies. 
This means that a frequency discrimi- 
nating instrument (not the human 

Fig. 3. (A) Scratch on records is com- 
posed of sounds of all frequencies. (B) 

What a tone control set for "top cut" does 
to the requency characteristic of scratch. 

50 100 

500 1e 5 K 10 

FREQUENCY -C.P S 
(A) 

500 IK 5K IOK 
FREQUENCY -C.P.S. 

(B) 

C1:190 

w60 
0 7 
OJ 30 

50 IOO 500 IK 
FREQUENCY -C P 5. 

Fig. 4. Tones of all frequencies are fed to 
the human ear at a volume of 30 db., 60 db.. 
and 90 db. respectively, above the minimum 
intensity required to hear a 1000 c.p.s. note. 
It is seen from the curves how loud tones 
are heard at these varying intensities. 

90 DB 

IMO 
al1101111 11:13 .30 DB4M 

5K 101( 

ear!) would register a high volume of 
scratch if the instrument were made 
sensitive to bass frequencies exclu- 
sively. The instrument would, how- 
ever, indicate the presence of scratch 
at all frequencies. 

Fig. 3B shows what happens if the 
tone control of an amplifier is set to 
cut the top frequencies. The volume 
reproduced by the loudspeaker (or 
indicated by a test instrument) drops 
for the high frequencies. If a record 
is played with this tone control set- 
ting, the high frequencies of the 
scratch are reproduced in the loud- 
speaker with less volume but the bass 
frequencies of the scratch, which are 
its stronger component, still remain 
and are propagated by the loud- 
speaker at the same volume. 

How is it possible, then, that the 
scratch diminishes considerably when 
the tone control is set for "top cut" ? 

Fig. 4 shows the loudness- frequency 
characteristic of the human ear. If a 
program is received at an intensity of 
30 db. above the level at which a 1000 
c.p.s. tone is just audible (Curve 1), 
tones below a frequency of 150 c.p.s. 
are not heard at all; at 800 c.p.s. a 
loudness equal to the intensity of 30 
db. is reached and up to 500 c.p.s. all 

Fig. 5. (A) Loudness vs. frequency char- 
acteristic of the human ear for an over -all 
intensity of 20 db. above the threshold of 
hearing at 1000 c.p.s. (B) Loudness vs. fre- 
quency characteristic of scratch attenua- 
tion by tone control set for "top cut.- 
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Shipments from New 
York City, Montreal and 
Winnipeg. Minimum or- 
der $10.00. Send 25% 
deposit or full price 
with order. 

The famous No. 19 ARMY 
TANK RADIO above 

Components sold separately 
1. No. 19 set with Dynamotor 

Supply $39.50 
2. 15 spare tubes 7.50 
3. Aerial variometer (tunes any 

length) 2.00 
4. Dynamic Earphones & Micro- 

phone 2.50 
5. V.11.F. Antenna 1235 mcs.) 

with base 1.00 

6. 12 ft. whip antenna with base 2.50 
7. Spare parts kit (fuses, 

brushes) 2.00 
8. Telegraph key (platinum con- 

tacts) 1.50 

9. Battery hydrometer 1.00 

10. Instruc. and wiring diagrams. .50 
11. Junction and control boxes... .75 

12. 12 Pt. Connector cable 1.50 

13. 6 Pt. battery cable 1.25 

We were fortunate in purchasing forty 
carloads of Canadian Surplus Army 
stock of bulk maintenance spare parts 
for above radio. Parts include tons of 
fully standard replacement parts for 
most radios. A few outstanding buys 
listed below. Write for bulletin on other 
parts. 
SWITCH. 4 pole 3 pos. (center 

off) heavy duty C.H. Toggle $0.65 
Mallory Vibrator 12v. 4 prong 

(standard, O.K. on 6.V ) .50 

32 mfd. 500v. Electrolytic Cond .75 
Vibrator transformer -250v. 80 ma 

(12v.) 1.25 

.1 mfd. 500v. oil tub .15 

MARK Ill, Dynamotor power supply 
( part of It 1 in illustration above) 12 or 
24 volt input. Delivers 500v. at 50 ma., 
also 275v. at 60 ma. Also includes vi- 
brator supply 275v, at 60 ma. with 
changeover (vib. to dynamotor) re- 
lay S 1 0.00 
A.C. power supply fits in place of Mk II 
or Mk III power supply in same cab- 
inet. for converting above radio to 110v. 
60 cy. operation $40.00 

FACTORY PRODUCTS LIMITED 

M 
A complete 

$1,600.00 
amateur station --Z. 

tar $64.50 3 13 2 

This station comes complete with Super - 
bet Receiver and V.F.O. (807 output) 
Transmitter (2 -8 Megs.), 3 Station In- 
tercom. and 235 mes. Transceiver. In- 
cludes battery operated 12/24v. dyna- 
motor supply, microphone and head- 
phones, aerials, spare tubes, junction 
box, cables, misc. hardware, etc. heady 
for operation. Includes instructions for 
setting up this station with diagram. 
With full operating spares, 17 tubes in 
set plus 15 new spares and many extra 
parts. BRAND NEW. Factory Pack- 
aged. (Amateur license is necessary to 
operate as an amateur station.) 

SPARE TUBES (Jan.) 
6138G $0.90 61:7G $0.55 

.. .70 EF50 .25 
.50 E1148 .25 
.70 07.4A .45 

6KSG 
6H6 
6V6G 

A PRECISION MULTI -METER 
Built to our 
special specs. 

from No. 19 
set parts. 
In e orporates 
sensitivity 

and ranges that 
you would expect in 

a meter of double this 
price. (San gam o, Weston, 

2000..- per v.) Hi -ohms: 0 -1 meg. 
Lo ohms: 0 -1000 ohms 
Volts DC: 0 -10, 100, 750 
Mills: 0. -..; nrl S 12.60 

HOOKUP WIRE 
(1,000,000 ft. in stock) 

Finest quality t18 stranded, glass 
(flame resistant) insulated over rubber, 
in 200 ft. rolls. 15 different color codes. 
(Quantity users, samples on request.) 
Lists at several times this special price. 

! /1e ft. 

12V Lighting Plant Generator 
A precision built, new, Eclipse Aircraft 
Generator drive with any gas engine to 
supply above radio or as lighting plant. 
(500 watts.) Pulley, automatic cutout 
and control box. ammeter, and instruc- 
tions included $24.50 

Shipments from Ware- 
houses in: Montreal, 

50 -431 Main St., Winnipeg, Canada Winnipeg, New York 

Radio Surplus Par 

BARGAIN 
S E R V1 

is and Equipment 

(Commissi 
We stock NO parts ourselves- 
But we KNOW where to BUY 
any part on the surplus market 
At the LOWEST offered price! 
Even those "hard to locate" 
items are on our files. (Write us 
for "special" AN Connectors) 

ASK FOR OUR PRICE 
No obligation to buy 
No sale -no charge 
Send $1.00 (to cover mailing 
costs) for our Bargain Bulletin 
Service (mailed every few days) 

SURPLUS DIRECTORY SERVICE 
366 Madison Avenue 
New York 17, N. Y. 

Covers all stocks of every major United 
States and Canadian dealer. Other Sur- 
plus Stores -please note: Put this com- 
pany on your mailing list. 

ICE FOR BUYERS 
ND SELLERS! 

on Basis) 
THIS SERVICE REALLY SAVES 

YOUR TIME & MONEY 

Manufacturers, Distributors, Ex- 
porters, Amateurs, Servicemen: 
Just try us once, and see for your- 
self. We sell ONE or a CARLOAD. 

HERE'S HOW IT WORKS: 

Let's suppose you want to buy a 
transformer which you locate at 
$4.95. We probably know who of- 
fers the same transformer for $2.95. 
When you describe your wants to 
us, we send you by return mail, 
absolutely free of charge, a full de- 
scription, quantity available, and 
lowest price. When you order from 
us, we then buy it for you, and add 
our nominal commission. 

Februarv. 1919 

New 36 pose 
VIBRATOR 

GUIDE 

A Complete Line of Vibrators . . . I FREE 

Designed for Use in Standard Vibrator - Operated Auto 
Radio Receivers, Built with Precision Construction, featuring 
Ceramic Stack Spacers for Longer Lasting Life. 

Backed by more than 17 years of experience in Vibrator 
Design, Development, and Manufacturing- - 

ATR PIONEERED IN THE VIBRATOR FIELD. 

New Models 

MA" BATTERY 
ELIMINATORS 
For DEMONSTRATING AND TESTING 

AUTO RADIOS 

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

v NEW MODELS 

,NEW DESIGNS 

r 

NEW 
LITERATURE 

SuVaTl444 
s aúrt buow 

New Models 

4 

STANDARD AND 

HEAVY DUTY 

INVERTERS 
For Inverting D. C. to A. C. . . 

Specially Designed for operating A. C. 
Radios, Television Sets, Amplifiers, Ad- 
dress Systems, and Radio Test Equip- 
ment from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D.C. Districts. 

AMERICAN TELEVISION & RADIO CO. 

qc a&eq Pzad ezel 54ß 1131 

SAINT PAUL 1, MINNESOTA -U.S.A. 

12:1 
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`America's Best Buy" 
RADIO TUBES -39c each 

100 for $35.00 
GT type. Cartoned and guaranteed. 

OlA 6A8 6K6 6X4 25Z6 39/44 
1135/25S 6AK5 6K7 6X5 12SR7 40 
104 6AQ5 6P5 6136 12BE6 41 
1I16 6AQ6 698 12A8 12BF6 42 
1J6 6AT6 6SA7 12AT6 12F5 38 
1L4 6AU6 6SD7 12AT7 I2H6 46 
105 6BA6 68F5 12AU6 12J5 47 
1R4 6ßE6 6SG7 12AU7 12J7 50B5 
1115 613116 6SH7 12BA6 12K7 70L7 
1S5 6BG6 6SJ7 12SF7 12K8 80 
1T4 6AL5 6SK7 12SH7 12Q7 117Z3 
1154 6C4 6SL7 12SJ7 1288 12A 
3A4 6C5 68N7 12SN7 25Y5 6J7 
3(24 6F5 6SQ7 10 32L7 6K8 
384 6F6 6SR7 20 37 7AF7 
3V4 6H6 6SU7 25L8 35W5 
5Y3 6.15 6V6 25Z5 35Z5 

49c each, 100 for $45.00 
1A5 6AC7 12AH7 35L6 58 83V 
2A5 6B8 128A7 32 71A 84í624 
2A7 6C6 1281E7 36 75 117L7 
5U4 6D6 12SQ7 50L6 77 117P7 
5Z3 6F8 26 50 78 
6A3 6Y6 27 56 81 
6A6 GY7 35/51 57 83 

59c each, 10 for $5.50 
1A7 3Q5 12C8 183B 955 
1H5 7Y4 14A7 X99 959 
1N5 12A5 182E 954 9003 

12 -24 VOLT TRANSFORMER 
Just the transformer for the filaments of ARC 
transmitters and receivers or other surplus equip- 
ment. Strap mounting. 110 Volt 60 Cycle Primary. 
Secondary has two 1*,6 Volt 2 Amp. windings. 
Can be paralleled to give 12M Volts at 5 Amps., 
or series to produce 24 Volts at 23 Amps. 

SPECIAL $2.95 
SUPER -BUY 

100 1/4 -WATT RESISTORS 39¢ 
No kidding. 100 assorted u -watt carbon resistors 
from 10 ohm to 10 Megohm for only 390. These 
resistors are NOT color coded, so use your ohm- 
meter and save plenty. 

SPECIALS 
50L6 Output Transformers 10 far $3.90 
AC -DC Chokes, 300 Ohms 10 for 3.90 
40 MA, 6.3 V. Power transformer 1.89 
35 Assorted Knurl type Knobs .98 
Antenna Loops, Assorted sizes 4 for .98 

TUBULAR ELECTROLYTICS 
Fresh Stock. Fully Guaranteed 

Capacity W.V. Each per 10 100 
25 mfd 25V $0.17 $1.59 $14.95 
50 mfd 50V .21 1.79 16.95 

100 mfd. $0V .24 2.29 19.98 
20 mfd 150V .21 1.89 17.95 
30 mfd 150V .22 1.95 18.95 
40 mfd 150V .23 2.04 19.74 
50 mfd 150V .24 2.14 20.45 

20 -20 mfd 150V .29 2.49 22.98 
30-20 mfd 150V .32 2.95 25.98 
90-20 mfd 150V .36 3.25 29.95 
50.30 mfd 150V .39 3.49 32.98 

BY -PASS CONDENSERS 
01 600V $0.06 $0.55 $ 4.60 

02 600V .06 .55 4.75 
05 600V .06 .55 4.95 
.1 600V .07 .65 5.49 
.25 600V .11 .98 8.95 
005 1700V .14 1.25 9.95 
.01 170011 .15 1.30 10.20 
02 1700V .16 1.40 10.95 

An assortment of 50 of the above By -pass condensers. Fine 
value for the small shop or experimenter, only $2.98 

Postage 
Write for 

POTTER 
1314 McGee 

CRYSTALS 98c each 
Your frequency plus or minus 10 KC 

80 Meter, 3500-4000KC 
40 Meter, 7000- 7300KC 

for multiplying into 
20 Meter, 7300 -7425KC 
10 Meter, 7300 -7425KC 
235 Meter, 8000- 8222KC 

extra 20% deposit on COD. 
latest bargain list featuring 

"America's Best Buys." 

RADIO CO. 
St., Kansas City 6, Mo 

PRE -EMPHASIS 

PROGRAM 

INPUT 

NOISE 

DE- EMPHASIS 

AMPLIFICATION 

PROGRAM 

OUTPUT 

NOISE 

IK 3K 
FREQUENCY- C. P.S. 

10K 

Fig. 6. The program which is pre- empha- 
sized and the noise which is not, enter the 
input of the amplifier whose response is set 
for de- emphasis (exact image of pre- empha- 
sis curve). The result is a flat frequency 
characteristic for the program and the elim- 
ination of the loudest noise frequencies. 

tones sound louder than they are in 
volume. Then the loudness drops off 
at 10,000 c.p.s. to a level such as if the 
intensity were only 20 db. above mini- 
mum audibility. This means that at 
an intensity of 30 db. only tones from 
150 to 10,000 c.p.s. are audible with 
a peak loudness at from 800 to 5000 
c.p.s. For a program played at an in- 
tensity of 60 db. above minimum audi- 
bility, the ear is already sensitive to 
tones of 50 c.p.s. (see Curve 2), though 
weakly. Again, tones from 600 to 5000 
c.p.s. are heard at full intensity. A 
program reproduced at an intensity of 
90 db. (above the threshold of hearing 
at 1000 c.p.s.) is, however, heard over 
the full range of frequencies with a 
loudness equal to the intensity of 90 
db. and even louder up to 6000 c.p.s., 
but slightly weaker above that fre- 
quency. See Curve 3. 

Briefly, the human ear is sensitive 
to the middle and higher frequencies 
at all intensities at which the pro- 
gram may be played, but at low in- 
tensity some of the bass frequencies 
get lost. This characteristic gives rise 
to the well -known automatic bass 

Fig. 7. NAB standard equalizer characteristics. 

+Is 

j+10 

ai ° +5 
z o o 

¢ 5 

10 

l5 

EQUALIZER 
CHARACTERISTIC 

A 
NAB STANDARD LATERAL 

RECORDING CHARACTERISTIC 

50 IOO 50G IK 
FREQUENCY -C.P S 

50 ION 

$ $ VALUES $ $ 
6 V. CAR RADIO. 

SQUELCH 
Fixed Freq. 1725 KC. 
Comp. with 7 Tubes, 
455 KC. IF. Can be 
tuned to C.A.P. Band. 
Easily converted to 

95 Broadcast. 
Used. Good. ...ea. $6 

FM REC. BC 603 
For 10 and 11 meters. 20 to 30 MC superhet. BFO. 
squelch; 10 push -buttons and manual tuning. 
Makes fine wide -band IF strip for 88 -108 MC FM 
with converter. Includes 10 tubes. speaker. case, 
and diagram. 12 volt. Used. good $12.95 

Radio Transmitter & Receiver APS 13 

410 -420 mc., 
light weight, 

fully enclosed 
30 inc.. I.F. 

Complete with 
17 tubes, in- 

cluding 5.616: 
9/6A G5; 
2/21121. 

1 /VR105. 
Brand new 

with manual 
$17.95 

COMMAND REC. 

BC453- I.9- 5501(C.. $12.95 

BC454- 3 -6 -MC ... 5.95 

BC455- 6.9.1 -MC .. 6.95 

We' CONTROL CABLE for 
above command seta. $1.00 

R- 5 /ARN -7 COMPASS RECEIVER 
Includes 

broadcast 
band. Freg. 

, 100 -1750 kc. in 
4 bands. 5- 
gang tuning 

capacitor. 15 

tubes: 4-6 K7. 
I-6L7, I-6J5, 

2-688. 
2-6F6, 
i -6N7, 

1 -6SC7. 
2 -2051, 

1 -5Z4. 
- Like new. 

$17.50 ea. 
Send 25% with Order, Balance C.O.D. All Equipment 

F.O.B. Write for Catalog. 

C & H SALES CO. 
1850 Colorado St. Pasadena 8. Call +. 

r 

PHILCO 
PARTS and TUBES 

HEADQUARTERS 

Genuine Philco replacement 
parts for all Radio models 1928 
thru 1949. Tubes, Needles, 
Aerials, Cabinets, Condensers, 
Phono Parts, Auto Radio Parts, 
Resistors, Speakers, Test Equip- 
ment, Transformers, Vibrators, 
Refrigerator and Air Condition- 
ing Parts and Service Manuals. 

Send 25c or stamps for beautiful 
full size 225 page, PHILCO 
PARTS DIRECTORY, or order 
items you need by part number. 

Wholesale prices. Minimum or- 
der $2.00. Shipments, Parcel 
Post or Express C.O.D. 

PHILCO DIVISION, DEPARTMENT K.B. 

LOUIS M. HERMAN CO. 
883 -889 Boylston Street Boston, Mass. 

Ken. 6- 3720 -3721.5154 
(Authorized Wholesale Distributors) 
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Fig. 8. Diagram of super -simple equalizer. 

compensation at low volume used with 
some volume controls. 

Assuming that whenever a record is 
played at average volume some 
scratch appears at an intensity of 
nearly 20 db. above the threshold of 
audibility, it can be seen from Fig. 5A 
that if all frequencies of which the 
scratch is composed impinge on the 
ear with the same intensity of 20 db., 
none of the sounds below 250 c.p.s. will 
be heard. Most intolerable are the 
scratch frequencies between 1000 to 
5000 c.p.s. but the higher frequencies 
also share in the disturbing effect. 
Therefore, although all frequencies of 
which scratch is composed are repro- 
duced with equal volume, they are 
heard by the human ear with unequal 
loudness -the high frequencies sound- 
ing louder than the bass frequencies. 
Now, if a tone control is set to cut out 
the high frequencies, the human ear 
eliminates the component of the 
scratch that sounds the loudest and is 
able to tolerate the remaining low fre- 
quency component of the noise which 
makes only a negligible impression of 
loudness on the ear although it is ac- 
tually stronger in volume. See Fig. 5B. 

So much for the effect of cutting 
high frequencies on the loudness of 
scratch, but as the high frequencies 
are cut off from the program on the 
record, the reproduction suffers for 
the music sounds "bass -y" and loses 
its brilliance. 

In order to preserve the high fre- 
quencies in the program material and 
yet override the noise, the pre -em- 
phasis/de- emphasis circuit was de- 
vised. Before the program material 
is transmitted or recorded, the high 
frequencies are pre- emphasized or in- 
creased in volume, according to a ris- 
ing characteristic as shown in Fig. 6. 
Since the noise does not originate to- 
gether with the program material, it 
is not pre- emphasized but enters the 
radio receiver or appears on the rec- 
ord at its normal volume. If the high 
frequencies are now de- emphasized in 
the amplifier, i.e., decreased in volume 
or amplification, according to a falling 
characteristic which is a true image 
of the pre- emphasis characteristic, the 
high frequencies of the program 
(which were pre- emphasized and de- 
emphasized the same amount) appear 
with original loudness while the high 
frequency component of the noise, 
which was only de- emphasized, ap- 
pears less loud. Thus the brilliance of 

February, 1949 

CHICA 

3 Great 
Mail Centers 

To Speed Orders 

LAFAYETTE CO NCO RD 
ELECTRO iNEWS 

29 Years of Service -500,000 Satisfied Customers 

Save $137 on the finest in 
TELEVISION 

LAFAYETTE'S SENSATIONAL 

RCA:1O"TV KIT 

ONLY$19550 

NO SPECIAL TECHNICAL 

KNOWLEDGE REQUIRED 

HERE'S A TV KIT WITH ALL CHASSIS COMPONENTS 
ALREADY FACTORY -ASSEMBLED! All you do is wire 
and adjust! You can't go wrong! Never before has 
a TV kit been so simplified! Never before has any- 
one offered all these features at this low, low price. 
RCA 630 TS type chassis - complete in every re- 
spect. New 1949 front -end completely wired and 
pre- aligned at the factory. RCA 10 inch 10BP4 
picture tube. 30 tubes, every one in its socket. Dual 
controls for picture and FM sound, and for 
horizontal and vertical control. Big instruction 
manual supplied with six, 47" x 22" step -by -step 
wiring diagrams. All circuits in color -each wiring 
step clearly outlined. Ord., new writ. lo, .,,,. o,F,. 

SPECIAL SPEAKER BUYS 
5" PM SPEAKER 
with output transformer 
Ideal for replacement in radio re- 
ceivers, call, paging and intercom 
systems. Formed one piece seamless 
cone. Dustproof spider and voice coil 

construction. 2 watt capacity. Voice coil impedance. 3.2 
ohms. Output transformer included matches 50L6 or 
50B5 Tubes. Shpg. wt. 3 lbs. No. 99 -7016R ' S1.49 

10" SPEAKER 
Unbelievably low priced: Buy in lots 
of 3 or 6 for double savings. They're 
top quality 10" PM speakers. 4.8 oz. 
Alnico V magnet. Voice coil im- 

pedance 3.2 ohms. Up to booming 8 watt capacity. Ideal 
for radios, P.A. etc. No. 99 -7019R $2.95 
Lots of 3 $2.50 each. Lots of 6 $2.75 

Shpg. wt. 5 lbs. ea. 

COM WITH SIX 
MU SIZED COLORED 

SCHEMATICS 

No. 32N24544R, La- 
fayette TV Kit with 
RCA type 630 TS 
chassis $19550 
No. 32N24543R, Wal- 
'nut or Mahogany 
Cabinet for the above 

s425o 

KIT 
IDEAL 

FOR CUSTOM 
INSTALLATION 

ECA FM TV SWEEP GENERATOR 

SAVE $15 
Cash in on TV 

servicing with this 
generator. 

$1.6 less than 
any other on the th 
market. Limited 
quantity.Complete 
frequency cover- 
age of 2 to 227MC 
on 3 bands. Covers entire FM and TV bands. Ssseep 
width 500 KC to approximately 10MC. Maximum 
output 500,000 microvolts. Built -in power line filter. 
For operation on 105 -125 volts 50 -60 cycle AC. Rush 
your order, and be sure of getting in on this great 
buy. No. 25- 21736R. Shpg. wt. 16 lbs. 534.95 

SENSATIONAL 
S TUBE 
Superhet Kit 

511.95 

SHOP IN PERSON 
AT ONE OF THESE OUTLETS 

NEW YORK 
100 Sixth Ave. 

542 E. Fordham Rd., Bronx 

ATLANTA 
205 Peachtree St. 

CHICAGO 
901 W. Jackson Blvd. 
229 West Madison St. 

BOSTON NEWARK 
110 Federal St. 24 Central Ave, 

SEND FOR YOUR FREE CATALOG 
180 bargain crammed pages, fully 
illustrated. featuring standard radio 
and television "makes" at rock bottom 
prices. Write for your free copy. 

LAFAYETTE 
CONCORD 

29 Years of Radio Reliability 

VALUE! 
Easy to assemble, worth at least $25. 
Assemble It for only $ 11" 9 5 

This extremely popular AC -DC kit comes 
with a handsome two tone plastic cabinet. 
Circuit is 6 tube superheterodyne using 
12SA7, 12SK7, 50L6, 12SQ7 and 50L6 tubes. 
Includes automatic volume control, true tone 
reproduction. Dial is streamlined with wide 
tuning range covering 550 to 1600 kilocycles. 
Built in loop antenna. Alnico V speaker. New 
low price includes cabinet and tubes. No. 
32N24548R. 

Shpg. wt. 9 lbs $11.9S 

FLAFAYETTE CONCORD Dept. RB -9 
Send your mail order to , . . 

100 Sixth Avenue, New York 13 

901 West Jackson Blvd., Chicago 7 

265 Peachtree Street, Atlanta 3 

Please rush free 5' Speaker 
catalog No. 89 ® $1.49 
Please send free 
January Bargain Flyer 
Cabinet for TV 
Kit ® $42.50 
RCA TV Kit 
® $195.50 

10" Speaker 
® $2.95 

FM -TV Sweep 
Generator ® $34.95 
5 Tube Superhet 
Kit ® $11.95 

I enclose $. In postal note, money order 
or check. Will remit few cents postage when order 
is received. 

Name 

Address 

LCity. 
Zone State OMJ 
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FACTORY 
.. L ' SPEAKER 

REPAIRS 
LED oNE SINCE 1927 

THEY'RE ALL SWITCHING TO 
LEOTONE'S 

JUMBO RADIO PARTS ASSORTMENT 
Radio Serviceman James E. Riley of West Chester, 
Pa., says: . Couldn't have gotten a better buy 

. nor one which would give me so much service 
for that small price "! That's why thousands are 
rushing to buy this tremendous assortment of new & 
dismantled Radio and Electronic parts! 17 full 
pounds of coils, sockets, speaker accessories, wire. 
hardware, resistors. condensers, control, key, etc. 
All these and much more. (Shpg. wt. $2195 21 lbs.) ONLY L 

RADIO PARTS KITS 
#1 -11.F. Antenna & OSC COILS. 10 ass1d.$0.98 #2- SPEAKER CONES: 4" to 12" moulded & free - 
edge (magnetic incl.). Less voice coils. Kit of 12 
asstd. 52.00 #8- KNOBS: wood & bakelite; set screw & push -on 
types. Kit of 25 asstd 50.98 
#9 -WAFER SOCKETS: 4 to 8 prong. Kit of 12 

asstd. $0.25 #10- VOLTAGE DIVIDERS: Multi-tapped: high 
wattages. Kit of 10 asstd SI.98 #11- SHIELD CANS: For coils, tubes, transform- 
ers, eta Kit of 15 asstd 50.98 #20- SPEAKER REPAIR KIT: Save time & money 
with this professional kit. Contains: 25 mtg. rings, 
25 voice coil forms, 10 spiders, 3 yds. felt strip, 20 
chamois leather segments, kit of 16 shims & tube 
of cement. All for $2.49 #27- PRECISION RESISTORS. Fatuous makes, 
wire- wound -1% Ohmages to 400K. Kit of 10 
asstd. S1.98 

HERE'S A 
TERRIFIC BUY! 
PORTABLE DC AMMETER 

0 -15 AMPS. 
Efficient -Accurate. Easily converted 

' to a multi- tester. 31/2" mirror scale 
and knife -edge pointer offer labora- 
tory accuracy. 12.5 ma movement. 
Perfect for testing electrical appli- 
ances: battery charging; motor 
work: automotive. industrial and 
medical equipment. Can also be 
converted to test AC and DC volts 
and resistance. Complete with 36" 
test clip leads and black crackle 

hinged lid metal carrying case. Brand new! Shpg. 
wt. 8 lbs. Thousands sold at prices up to $8.95 twice as much- While They Last 

FREE Supplements -Check Those Desired 
(Real Time Savers for Amateurs AND Servicemen!) 
RECORDING PARTS & ACCESSORIES 
ALNICO MAGNETS 
HEARING AID & MINIATURE PARTS 
RADIO & ELECTRONIC PARTS 
GEARS. SHAFTS & PULLEYS 

MORE TUBES AT NEW LOW PRICES!! 
EVERYBODY'S TALKING ABOUT LEOTONE'S TUBE 
VALUES! STOCK UP NOW at up to 80,e off list. Outstanding Buys! Perfect Condition; Guaranteed 90 
days! Unsealed Cartons. 
D27. 35. 35W4, 35Z5. 39. 77, 80. 85. 51-3. 6A4. 6A7, 6116, 6117, 6X5 or 50B5 39e 67, 7124, 50, 78, 1A7, 11,4, tI.A6. 11.H4. 

8 5 125A7. 
6.531 0B7, 6C5. G5, Gds. 6L7. 6U5, 6U7, 

12SK7, 12SR7, 7A7, 7B7. 7Y4. 50L6. 1232 or 1619 49e 
TUBE CARTONS 

Miniature (1 "sq. x 21/s ") per 100 50.98 
GT size 
Medium j 1/;;/ " 

sq. x 31/4') per 100 1.25 
Large (2" sq. o q5 ") per "1 00 

r 100 
1.79 

a 

/ 
CABINET SLIDES 

For console changes, recorders. transmitter racks, drawers of every type. Heavy duty aluminum & steel, 
Shsmooth ball-bearing action. For side or bottom mtg. 

pg. t. 2 lbs. They're hard to get so we eau only Offer them at this low price while our present 
9 "p extension (13" overall) pr. $1.89 11" extension (15" overall) pr. 1.98 
121/2" extension (161 /y" overalls pr. 2.19 

LEATHER UTILITY CASE: Heavy black leather: en- tirely velvet lined. For carrying or storing delicate electrical or photo quip., jewelry etc. 2 snap fasten- ers. With brown Bakelite panel 
(41/4 "x31 /s ") for converting to METER CASE. Would regularly sell up to four times our very low price 

Less panel ..89e 
RCA 

VICTOR POWER TRANSFORMER for Models R -32, 45. 52 or 75. Unshielded. Shpg. wt. 6 lbs. 
' 

..55.95 
LITZ WIRE: 32/36 silk. For per -sensitive RF coils, chokes, transformers, loop antennae etc. 100 ft.. 75e 1000 ft $4.95 / 
MIN. ORDER $2.00. '20% deposit required on all 
C.O.D.'s. Please add sufficient postage- excess re- 
funded. 

st 
FO [Ibjir, I ?Anin r-r1 

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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the music is preserved and the noise is 
made more tolerable. 

This feature is the main difference 
between a tone control and an equal- 
izer circuit in that the latter has a 
definite frequency characteristic which 
counteracts some other frequency 
characteristic of a complex nature. 
The de- emphasis curves and their 
counterparts, the pre- emphasis curves, 
are not chosen at random like tone 
control settings but are carefully de- 
termined by considerations of record- 
ing technique. Their main purpose, 
however. is the elimination of scratch 
by utilizing the sensitivity character- 
istic of the human ear. 

Fig. 7 shows the NAB standard fre- 
quency characteristic for lateral re- 
cordings. This is the pre- emphasis 
curve recommended in recording. Note 
the flat portion at the low end. It is 
meant to pre- emphasize the program 
against motor rumble and power line 
hum. The part of the curve with least 
deviation from normal level (next to 
the crossover at 650 c.p.s.) comprises 
the frequencies at which most pro- 
grams contain the bulk of their sound 
energy. The slope of the characteris- 
tic, on the rise, corresponds to the de- 
crease in amplitude when the velocity 
of the recording needle is kept con- 
stant. 

If records made to this characteris- 
tic are played on a flat frequency re- 
sponse system, the bass frequencies 
sound weak and the highs are accen- 
tuated with abnormal hiss. This is 
usually the case and the tone control 
is then set for top cut in order to com- 
pensate for this defect. In order to 
get a satisfactory reproduction from 
such records an equalizer must be in- 
troduced which will counteract the 
recording characteristics by its exact 
opposite part. Every frequency that 
was increased in amplification when 
the record was made ought to be de- 
creased by the same amount when the 
record is played and vice versa. See 
Fig. 7. The amplification characteris- 
tic for the reproduction of records, in 
order to take advantage of the pre - 
emphasis/de- emphasis feature, should 
be a true image of the standard re- 
cording characteristic above a straight 
level line. Since the reproducing am- 
plifier is supposed to have a fiat fre- 
quency response, it needs an equalizer 
to achieve the image effect or de- 
emphasis characteristic. 

The design of an equalizer requires 
calculations involving the manipula- 
tion of scores of numbers but the au- 
thor has reduced the process to the 
simple circuit of Fig. 8. The attenua- 
tion characteristic of this resistance - 
capacity arrangement follows the im- 
age of the NAB standard lateral re- 
cording characteristic with a maxi- 
mum deviation of ± 1.8 db. The 
equalizer should be connected between 
the pickup and the amplifier input. 
Two precautions must be observed. 
First, the amplifier should have 
enough gain to compensate for the 
insertion loss of the equalizer and, 
second, adequate shielding must be 
provided throughout. 

The four components are mounted 
on a insulating strip and enclosed in a 
small metal box with shielded connec- 
tions. The average insertion loss of 
the equalizer is 22.5 db. (if matched to 
high impedances). If the phono input 
of the amplifier does not provide 
enough gain, the mike input may be 
used instead. 

Most records are made to the NAB 
or a similar characteristic and will 
lose much of their scratch and will 
sound more "lifelike" when played 
with an equalizer in the circuit. The 
builder will have the satisfaction of 
having improved his amplifier, at the 
cost of a few cents, by the methodical 
investigation and understanding of 
acoustical principles. 

What's New in Radio 
(Continued from page 84) 

of 300, 500, and 800 cycles are accom- 
modated and the high frequency con- 
trol permits adjustment to any of six 
response curves, ranging from flat re- 
sponse down to slightly more than 
NAB slope -off. The amplifier meas- 
ures 814 by 27/s by 6 inches over -all 

and can be mounted on a 3 inch relay 
rack panel or in the phonograph com- 
partments of most cabinets. 

Where power for the preamplifier is 
not available from the main amplifier 
chassis, the Model P6 -300 d.c. power 
supply provides d.c. for the tube heater 
as well as the plate supply. The power 
supply which is only slightly longer 
than the preamplifier can be accom- 
modated on the same 3 by 19 inch relay 
rack panel. 

Brociner Electronics Laboratory, 
1546 Second Avenue, New York 28, 
New New will supply full details and 
prices on request. 

"TENNA- ROTOR" 
An electric antenna rotator designed 

to rotate beam antennas in FM, tele- 
vision, and other high frequency radio 
applications, has just been announced 
by Alliance Manufacturing Company 
of Alliance, Ohio. 

The rotator unit can be quickly and 
inexpensively installed on most TV 
and FM antennas. This unit is con- 
nected to a plastic control box which 
is located adjacent to the receiver. 
A three -position switch starts rotat- 
ing the antenna clockwise or counter- 
clockwise through 360 degrees. When 
the switch is turned to the center, or 
neutral, position, rotation is stopped. 

The "Tenna- Rotor" provides posi- 
tive, instant control of rotation and 
selects the exact point on the compass 
for optimum or "peaked" reception. 
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When the limit of travel is reached 
in either direction, a small screen on 
the control panel is illuminated. 

The motor in the rotator unit oper- 
ates on 24 volts at 60 cycles supplied 
through a step -down transformer in 
the control box. Components in the 
rotator are cadmium plated and the 
rotor is moisture sealed to provide 
maximum resistance against corrosion. 

For complete details on the new 
"Tenna- Rotor," write Alliance Manu- 
facturing Company, Alliance, Ohio. 

RECORDING DISCS 
A new professional instantaneous 

recording disc has been announced by 
Sonic Recording Products, Inc. of Free- 
port, Long Island. 

Designed to provide consistent per- 
formance, exceptionally low surface 
noise, controlled chip throw, freedom 
from static, unusual durability, and 
high fidelity, the new blanks are avail- 
able in both double and single face 
and in three grades. The "Superson- 
ic" blank is for critical reproduction, 

the "Ultrasonic" has been designed 
for general and school use 'while the 
"Transonic" is for reference work. 

A four -page booklet describing these 
new recording discs is available on 
request from Sonic Recording Prod- 
ucts. Inc.. 50 Mill Road, Freeport, Long 
Island, New York. 

RADIO CHEMICALS 
Radio Research Products of Chicago 

is currently introducing two new radio 
chemicals to the trade, a cone patch 
cement and a voice coil solution. 

The solution has been tradenamed 
"Voicoil" and can be used to stop rub- 
bing, hum, and other annoying faults 
caused by warped, dry, and brittle 
voice coil cores and cones. 

The cone patch cement is a non - 
warping cement for repairing cracked 
or torn cones and for cone replace- 
ment. 

Full details on either or both of 
these items is available on request to 
Radio Research Products, 6417 Harper 
Ave., Chicago 37, Illinois. 

SOLDERING IRON 
Three new soldering iron models 

have been introduced by Phillips Man- 
ufacturing Company of Minneapolis. 

The three models, the "200," the 
"75," and the "300" work off 110 volts 
a.c. or d.c. and employ Nichrome V 
heating elements. The units are rated 
at 60, 75, and 100 watts, respectively. 

One unique feature of these solder- 
ing irons is a heating element which 

is located at the end of the barrel with 
its heat concentrated at the tip. Such 
an arrangement results in more heat 
where it is needed and less unneces- 
sary heat dissipation. 

Complete information on these new 
low- priced "Flash" soldering irons is 
available from Phillips Manufactur- 
ing Company, 2816 Aldrich Avenue, 
South, Minneapolis 8, Minnesota. 

CONNECTORS AND ADAPTERS 
Workshop Associates is currently in- 

troducing a complete line of high fre- 
quency, silver -plated, solderless coaxi- 
al connectors and adapters which have 
been specifically designed for televi- 
sion applications. 

According to the company, the new 
connector completely eliminates the 
problems which arise when it is nec- 
essary to perform soldering operations 
out -of -doors or on the roof. The silver - 
plating provides permanent electrical 
contact, protected from the weather 
by a plastic element support head. 

Workshop Associates, Newton High- 
lands, Massachusetts has full details 
which are available on request. -0- 

FEBRUARY SPECIALS 
IDEAL MOBILE POWER SUPPLY 

PE 237 -Heavy duty vibrator power supply, 6, 12, 
or 24v input. 525v 95 ma; 105v 42 ma; 6.5v, 2 amp; 
6v, 500 ma; 1.3v, 450 ma; small supply I00v, 17 ma; 
1.35 -450 ma with tubes, shock mounted 

BRAND NEW $29.50 

BC- 224 -RECEIVER, Same as BC 348 except has 
12 V. D.C. Input, Excellent condition.... $74.50 

BC -1306 SMALL COMPACT TRANSMITTER -3800 
6500 kc, 2E22, less cover. Can be used with PE 
237, GN 58 NEW $9.95 

HS -30 HEADSET, complete with matching trans- 
former, 6 ft. cord, and PL -55 BRAND NEW $1.95 
HS -30 HEADSET NEW $0.95 
HS -23 HEADSET ....NEW $2.95 USED $0.69 
HS-33 HEADSET USED $0.89 
HEADSET ADAPTER MC385D High to Low Im- 
pedance NEW $0.35 
EXTENSION CORD -CD 307A NEW with PL 55 
and JK 26 $0.49 
MOTOROLA CONTROL HEAD NEW $2.50 

AN -160 ANTENNA, 2,000 -6,000 kc; 9 insulators and 
jumpers, 100 ft. long NEW $1.00 
T -17 MIKE NEW $1.50 -USED $0.75 
SCR -274 REMOTE TUNING HEAD, 3 crank.... $1.00 
DYNAMIC HEADSET and Mike, P. 0 Mark II 

NEW $1.95 
POWERED CHEST SET NEW $5.95 SOUND 

ARB RECEIVER 195 -9050 kc, 28 V.D.C., NEW, I 
COMPLETE with Manual $44.95 

K -7 GUN MOUNT ASSEMBLY, ideal mount for 
beam antenna, cable control NEW $5.95 
50 Ft. R634U with connector NEW $2.95 
250 Ft. PHOSPHOR BRONZE stranded transmitting 
antenna wire NEW $3.95 
100 Ft. STEEL MEASURING TAPE NEW $4.9 
65 Ft. GUY ROPE, pulley ring and snap $0.65 

SCR -522 TRANSMITTER AND RECEIVER, Good 
condition Tubes $35.00 
PLUGS -Set for SCR 522 4.00 
IC -6318 -Jack Box . .79 
BC -629B -lack Box .. .79 
PE -94C- Dynamotor for SCR -522 NEW 4.95 

USED 2.95 
AN -104 Antenna STEEL NEW 1.95 

COPPER 2.95 
BC- 602 -Control Box NEW 1.00 

APN4- Receiver, contains power supply NEW $17.50 

GIBSON GIRL, SCR 578B Transmitter for send - 
ing distress signals from boats. 

Transmitter complete with balloon, hydrogen 
generator, kite and installation manuals 

Export packed $22.50 
NEW, Domestic packed $19.50 

Transmitter only, tubes $6.50 

BC 357 J- BEACON RECEIVER, 75 mc, tubes 
NEW $3.45 

MN 260 -RADIO COMPASS RECEIVER, tubes 150- 
1500 kc $18.95 
BC 464- TARGET RECEIVER, 5 channel remote con- 
trol, battery case and ant. 68-73MC NEW $14.95 
INTERPHONE AMPLIFIER -BC 709; Ideal for Air- 
craft, booster for telephones, etc. NEW $4.50 
IC 1206A DETROLA RECEIVER NEW $4.95 

PE 120A POWER SUPPLY with Tubes NEW $9.75 
PE 120A POWER SUPPLY with Tubes USED 5.50 

BC 348 -MOUNTING BASE, Postpaid $2.50 
BC 348 -OUTLET PLUG, Postpaid 0.80 
BC 348 -MOUNTING BASE AND OUTLET 

PLUG, Postpaid 3.00 

APN -I ALTIMETER INDICATOR -Basic move- 
ment 0.1 ma, 5 ma shunt, 270° scale. An ex- 
cellent basic movement for constructing your 
own meters NEW $1.95 
METER RECTIFIER, full wave midget Selenium, 
10 volts, 30 ma NEW $0.29 

5" P.M. COMPARTMENT SPEAKER, 25 watts, 50- 
6,000 ohms, Waterproof, Used Excellent $8.95 
100 mmf variable capacitor with anti -backlash 
worm gear drive, P.O. 274N Transmitter NEW $1.00 

TUBE SPECIALS 

1A5 $0.55 3B24 $0.69 3I6A . $0.79 
5Ú4G .55 WL530 ..39.50 7078 . 9.50 
6A6 .89 VRI50 ... .90 726A .... 7.50 
6AJ5 .... 1.00 E1148 ... .90 807 .... 1.25 
688G 1.05 VT127A . 2.95 849 39.00 
6K7G .60 2x2 .75 872A 1.00 
6KBG .90 5BPI ... 1.95 1616 .... 1.00 
6L6G . .90 SBP4 ... 2.50 1625 .... .35 
6SL7GT .89 5C PI ... 2.50 9002 . .75 
6SN7 ... .55 75TL .... 2.50 876 Bal- 
6X5GT .. .55 211 .50 last .69 
12A6 ... .25 249C .... 1.75 6 amp. 

304TL .90 Tungar 2.95 

Johnson Variable Capacitor 250 F20 NEW $1.95 

PHOTOCON SALES 
1060.2 North Allen Avenue, Pasadena 7, Calif. 

INTERPHONE AMPLIFIER- CMX50I28A, 12v, 
6 watts output P.O. TCS equipment with 
tubas and dynamotor NEW $9.50 

CRANK FOR 274N RECEIVERS .60 
BC 375 TRANSMITTER ONLY, used, less tubes 9.50 

CD -501A CABLE for PE 103A- BC654A .. $1.95 
FRAME MOUNTING BC6S4A -103A 4.95 
RM -29- REMOTE CONTROL UNIT, 

RINGER NEW 1.75 
TS -13 HAND SET, used with RM 

29 RINGER NEW 3.95 

-32 Desk Mike NEW 53.50 -USED $1.9 
AN -73 7' ANT. TELESCOPES to 12" . NEW 2.50 

USED 1.50 
OVERLOAD RELAY -Potter Brumfield, 10 ma, 

5,000 ohm D. C. trip; II5v AC 60 cy. 
reset NEW 3.95 

TRANSFORMER: 5v at 190 amperes II5v, 60 
cycle, Input USED $12.95 
200 -0 -200 at 50 ma; 6.3v 3 amps output, 115 
volt, 60 cycle input NEW $2.50 
100 watt Class B modulation transformer P.O. 
BC 375 NEW $2.95 
PEERLESS A -42339 line matching transformer, 
50/125/200/500 ohms NEW $1.50 

400 CYCLE INVERTERS -All Brand New 
Wincharger, PU -16 /AP Input 24v. 60 amps, Out- 
put 115 v. 6.5 amps, single phase.. 520.00 
General Electric, SD2INH3A Input 27v. 35 amps, 
Output 115 v. 485VA, single phase $12.50 
General Electric, PE -218D Input 27v. 100 amps, 
Output 115 v. I500VA, single phase $20.00 

1 -1$2- Selsyn compass indicator, 5" 360 degree 
dial $2.95 

Matching Sslsyn Transmitter for 1.82 Indi- 
cator $2.25 
Plugs will fit I -82, 1 -81 or the matching Trans- 
mitter $0.70 

1- 81- Sslsyn compass indicator NEW $3.25 
esfon Electrical Tachometer meter Model 545 for 

use with Model 724 Magneto, Speed-0.2000 R.P.M., 
Ratio 2:1 BRAND NEW $19.50 
Weston Tachometer Generator, Model 724, 
Type C USED $22.50 

EE -8 TELEPHONE FIELD SETS with handset and 
ringer NEW $15.00 ea.- $28.00 pr. 

USED $10.00 sa.- $18.00 pr. 
st, 2nd, 3rd: I.F. from SCR 522, 12,000 kc -35c ea. 

-3 for $1.00 
2nd 6 4th I.F. from BC 348, 930 KC -35c ea. - 
3 for $1.00 

TERMS: f.o.b. Pasadena, unless postpaid. 
25% on ALL C.O.D. orders. 
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164/61#0&, 
CHICAGO 

FEATHERWEIGHT 
MULTI -TESTERS 

Highest Quality -Chicago "Featherweight" Multi -test- 
ers are made with the precision of a fine watch. Strict 
tolerances provide accuracies far above commercial 
standards -readings are absolutely dependable. 

Most Compact- Chicago "Featherweights" are the small- 
est multi- testers in the world. They are truly pocket -size 
instruments, weighing only a few ounces . . . a pleasure 
to use in or out of the shop. 

Lowest Cost -Chicago "Featherweights" guarantee more real usefulness 
and dependability at considerably lower cost. There is nothing like a 
"Featherweight" for standing up under hard daily use. They are built 
to "take it." 

Chicago "Featherweights" 
Model 450A Model 451A 

Volt -Ohm Milliammeter for DC Volt- Ohmmeter for AC and DC 
Volts 0- 5/10/50/500/1000 Mils 0 -1 Volts DC 0- 10/50/100/500/1000 

Ohms Full Scale 5000/50,000/500,000 Volts AC & Output 0- 10/50/100/500/1000 
Ohms Full Scale 500,000 Ohms Center Scale 30/300/3000 Ohms Center Scale 7200 

Net price $10.90 Net price $14.90 

Model 452A 
High Sensitivity DC Volt- Ohmmeter 

Volts 0- 10/50/100/500/1000 10,000 Ohms per Volt 
Ohms Full Scale 2000/20,000/200,000 /2,000,000 

Ohms Center Scale 30/300/3000/30,000 
Net price $14.90 

There is a Chicago Multi- Tester for every purpose 

Write for our complete catalog 
air:4v 
CHICAGO INDUSTRIAL INSTRUMENT CO., 536 W. ELM ST. CHICAGO 10, ILL. 

1/Mt/JOHNSON =En 
CERAMIC SOLDERED 

FOR STABILITY - STRENGTH 

BUTTERFLY TYPE 
Available la Three Models: 

2.8 to 10.5 mmf, 4.3 to 26 mmf, 6.5 to 51 mod 
Spacing .030" and .080" 

Two sets of stator contacts are provided 
for connecting components to either side 
of the variable without appreciably increas- 
ing lead inductance of the circuit. 

JOHNSON also makes Type L Variables 
in Single, Dual and Differential types in 
many different models. 

All are ceramic soldered. There Is noth 
Ing to work loose causing stator wobble and 
fluctuations in capacities. 

Available in .030" and .080" spacings for 
all types of communications equipment hav- 
ing tuned circuits operating as high as sev- 
eral hundred megacycles. 

Write for New JOHNSON Type L 
Variable Catalog Today! 

JOHNSON 
a Puitoe4. orrice cec ,Radio 
E. F. JOHNSON CO., WASECA, MINN. 
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AUDIO 
DESIGN 

ENGINEERS' 
In amplifier design, the weak- 

est link in the chain may now be your strong- 
est! Often the difference between a good 
amplifier and a mediocre amplifier lies with 
the output transformer. Peerless 20 -20 Line 
output transformers handle full rated power 
from 40 to 10,000 cycles within 1 db. Examine 
this typical curve for an 18 -watt rated trans- 
former which shows power output and fre- 
quency response. Because of careful design, 
feedback up to 25 db can be used with these 
transformers without experiencing appreci- 
able difficulty from phase shift. 

PEERLESS 
20 -20 LINE 

OUTPUT 
TRANSFORMERS 

=NMO41LL9' su=ssisil:sv 
iiiriüI1111iiiiiiilin. IIIuMInuI111111unm 
iiirii sssiiriii 
mouuu11111111111Muone 

PREOLEXCT 1M1 CYCLES PER SELO. 

Peerless guarantees that published character- 
istic curves are true, accurate, unretouched, 
made on production line items. 

PEERLESS 
ELECTRICAL 
PRODUCTS 
DIVISION 

6920 McKinley Ave.. Frazar & Hansen Ltd. 
Los Angeles 1, Calif. 301 Clay Street 
161 Sixth Avenue San Franciscoll,Calif. 
New York 13, N. Y. exclusive export agent 

Signal Tracer 
(Continued from page 61) 

easily available without the necessity 
for having a cumbersome record 
player on the bench. 
5. Phonograph pickup tester 

Switch "A" is in the No. 2 position, 
Switch "C" in the No. 1 position, the 
voice coil switch is closed, and the 
probe is not plugged in. 

If the phono pickup terminates in 
the usual phono plug, this can be 
plugged into the phono jack on the 
converted receiver and the pickup 
tested with the turntable and record. 
If there is no phono plug, the pickup 
may be connected with test leads to 
pin jacks "X" and "Y" and tested in 
the same manner. 
6. Test speaker 

If it is suspected that the speaker 
cone on the receiver being serviced is 
defective, causing distortion, rattles, 
noise, etc., this can easily be verified 
by opening the voice coil switch and 
connecting the output transformer of 
the receiver being serviced through 
test leads to the voice coil pin jacks. 
One lead from the output transformer 
to the speaker coil on the receiver un- 
der test should be opened. If the 
trouble clears up when heard through 
the test speaker on the converted set, 
then the speaker cone or voice coil on 
the faulty receiver is bad. 

To test for an open voice coil (set 
dead) simply place the test leads on 
the output transformer leads of the 
set under test. If the program is 
heard, the voice coil is open. 
7. Gain measurements 

Switch "A" should be in the No. 2 
position, Switch "C" in the No. 1 posi- 
tion, the voice coil switch is closed (or 
open if signal generator squeal is an- 
noying), and the probe should be 
plugged in. 

Connect an a.c. output meter be- 
tween pin jack "Y" (chassis) and the 
pin jack going to the plate of the out- 
put tube (CAUTION: If the a.c. meter 
used is without a built -in blocking con - 
denser, then the connection to the pin 
jack going to the plate of the output 
tube should be made through a suit- 
able blocking condenser.) 

Connect the modulated output of a 
signal generator to the input (antenna 
and ground) of the receiver being 
tested and tune the receiver so that 
the modulation note is heard. Place 
the probe point in the same place that 
the hot generator lead is connected 
(antenna) and connect the probe 
ground lead to the chassis. Regulate 
the reading of the output meter by ad- 
justing the controls on the signal gen- 
erator and the volume control on the 
converted set until some nominal 
reading, such as .5 volt or 1. volt, is 
secured. Without touching any con- 
trols move the probe point to the out- 
put of the section being measured (for 
instance, the grid of the first tube) 
and note the new reading on the out- 
put meter. The gain is determined by 
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dividing the second reading by the first 
reading. This is not the gain in volts, 
but is the ratio of gain. For instance, 
if the first reading was 1 volt and the 
second reading 5 volts, then the sec- 
tion has a gain of 5. This can be re- 
peated for any section or stage by 
merely adjusting the reading obtained 
with the probe at the input to the 
stage or section to some nominal value 
as before and then dividing the second 
reading which was obtained by moving 
the probe to the output of the stage or 
section by the first reading. The usual 
precautions in making gain measure- 
ments should be observed. 
8. Antenna and ground source 

Inasmuch as the receiver I used re- 
quired an antenna and ground, I 
brought the leads out to the terminals 
on the front of the panel and con- 
nected the antenna to the receiver 
through a switch. 

Other uses for this instrument 
might include a readily -available 
power supply for the experimenter. 
This can be secured by bringing the 
power supply leads out to switches and 
pin jacks, as well as the filament leads. 
In this way a source of power is al- 
ways available without going to the 
trouble and expense of building a 
power pack for each piece of appa- 
ratus the experimenter is developing. 

The speaker testing function could 
be extended by substituting a uni- 
versal output transformer, making the 
speaker match various loads, etc. 

Additional uses will, undoubtedly, 
suggest themselves as the user gains 
familiarity with the instrument. 

YOUNGEST HAM 
rrI IE ham fraternity has recently been 
-C "invaded" by the kindergarten set . 
when ten- year -old Jane Bieberman was 
granted her FCC license and was as- 
signed the call letter W3OVV. 

Jane's interest in amateur radio was 
fostered by her father. Jesse Bieberman. 
who has been an enthusiast for many 
years. Mr. Bieberman operates his sta- 
tion under the call W3KT. 

Jane admits that she did have a "lit- 
tle trouble" with some of the radio 
circuit diagrams but that the code was 
easy and the written part not "too 
hard." 

W3OVV is being operated from the 
Bieberman home at 21 Dartmouth 
Road, Bala- Cynwyd. Pennsylvania. 
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WORE and MORE TURFS and PARTS 

ARE BOUGHT FROM SENCO! \\ 

\ 
.. 

THOUSANDS OF TUBES! 
ALL BRAND NEW! 
Immediate Delivery! 

Lots of 
to 

Type Each Each 

R.M.A. GUARANTEEI 
Individually Carfonedl 

Lots of 
10 

Type Each Each 

OZ4 69c 59c 6U7G 35c 25c 
A3 45 39 6V5G 59 49 
C5GT 69 59 6V6GT/G 45 39 
D7G 69 59 6W4GT 69 59 
LC6 69 59 6X5GT/G 49 39 
LD5 69 59 7A4 53 43 
LH4 69 59 7A7 59 49 
LN5 69 59 766 49 44 
L4 49 45 788 69 59 
N5 59 49 7C5 55 49 
P5 59 49 7F8 61 54 
QSGT 55 49 7N7 49 44 
194 69 59 7Q7 69 59 
R5 55 49 7X7 44 35 
S5 58 48 7Y4 44 35 
T4 69 55 2A 79 69 
T5GT 59 49 2A6 29 25 
U4 49 39 2A8GT 35 28 
U5 36 30 2AT6 50 45 
V 45 39 2AT7 69 59 

2A5 54 43 2AU6 65 55 
2A7 32 25 2AV6 49 39 
2X2/879 35 29 2BA6 50 45 
3A4 49 39 2BE6 50 45 
387/1291 59 49 2F5GT 35 27 
3Q5 55 49 2H6 39 34 
334 55 45 217GT 45 39 
3V4 79 69 2K8Y 35 25 
5U4G 50 40 2Q7GT 45 39 
5W4GT 39 34 2SA7GT 40 32 
5X4G 39 35 2SF5GT 40 32 
5Y3G 42 37 2S07 55 45 
5Y3GT/G 40 33 2SJ7GT 55 49 
5Z4 59 49 2SK7GT 45 35 
6A3 69 59 2SL7 49 43 
6A7 50 45 2SN7 49 43 
6AC5 69 59 2SQ7GT 40 32 
6AC7 79 69 2SR7 35 32 
6AH6 49 39 2Z3 55 49 
6AL7 69 59 14A7 65 55 
6AN5 65 55 I4B6 59 49 
6AQ7 65 59 I4Q7 65 55 
6AT6 49 39 1978 89 79 
6BA6 49 39 24A 49 39 
6BE6 49 38 25A6G 69 59 
6BG6G 99 89 25L6GT 55 45 
6BH6 79 69 2525 49 45 
6B16 59 49 25Z6GT/G 45 39 
6C4 29 25 26 32 25 
6C5GT 40 35 27 45 35 
6D6 49 45 32L7GT 52 48 
6F5GT 55 45 35L6GT/G 45 39 
6F6GT 45 39 35W4 43 40 
6F7/VT70 39 29 35Y4 43 40 
6F8 69 59 35Z5GT/G 43 39 
6H6GT/G 43 36 35Z6G 43 39 
615GT/G 45 39 36 35 29 
6J7GT 42 38 42 47 41 
6K6GT/G 45 39 45Z5 59 49 
6K7 55 45 46 59 49 
6K7G 50 41 47 49 39 
6K7GT/G 49 39 50 1.49 99 
6K8 69 59 50B5 42 32 
6L5G 69 59 50L6GT 50 45 
6N4 49 38 56 55 45 
6P5GT 55 49 57 45 39 
6R7GT 59 49 58 45 39 
6S7G 49 45 75 59 49 
6SA7GT 44 37 76 49 45 
6587 55 45 77 35 27 
6SH7GT 40 32 78 49 39 
6S17GT 44 37 80 40 38 
6SK7GT 49 39 81 1.49 99 
6SL7GT 49 47 82 69 59 
6SN7GT 49 47 83V 79 69 
6SQ7GT 44 37 84/6Z4 49 39 
6SR7 43 36 

g9V 35 25 6537 59 49 99X 35 25 6SV7 55 49 117L7 52 48 
618 89 79 11726GT 79 69 
6U5/6G5 69 59 1231 39 29 
6U6GT 40 29 1644 29 19 

12" P.M. ALNICO V SPEAKER 
This same offer was made in December 
and we had an immediate sell out I Now, 
we've succeeded in getting more -but the 
quantity is still limited. Order now to 
be sure you get yours I WAIT TILL YOU 
SEE THE NAME. ONLY $3.95 EACH. 

SEND FOR OUR CIRCULAR! 

"This telecast was transcribed 
last night at the Club Morocco!" 

February, 1919 

MINIMUM ORDER $2.50 
WHEN ORDERING - 
Send 2S% deposit 
for all C.O.D. Ship- 
ments. Include suf- 
ficient postage -ex- 
cess will be refund- 
ed. Orders without 
postage will be 
shipped express col- lect. All prices 
F.O.B. New York 
City. 

PHONO PLAYER KIT 
Includes . . . 

CABINET 

AC MOTOR 

CRYSTAL PICKUP 

TOGGLE SWITCH 

AC LINE CORD 

SPECIAL! 

ONLY 945COMPLETE 
CABINET is of beautiful hand- rubbed solid 
wood -no veneers! Sturdily constructed. 
I'lays with lid closed on 10" & 12" records. 
Baseboard cut out for Motor & Pickup -no 
drilling necessary! AC PHONO MOTOR is 
60 cycle, 1 1 5 volts, with turntable. Feather- 
weight CRYSTAL P I C K U P. TOGGLE 
SWITCH has bat handle, long shank. AC 
LINE CORD is 6 ft. with plug. 

SPEAKER BARGAINS! 
These top quality, sturdily - 
built speakers are a real 
steal. Why hesitate -order 
all you need today! 

3" P.M. -.68 oz. 
Alnico V $ .99 

3" P.M. -1.47 oz. 
Alnico V 1.15 

4 "a6 " P.M.- Speaker $1.89 
5" P.M. -1 oz. Alnico V .99 
5" P.51. -1.47 oz. Alnico V 1.15 
6" P.M. 1.55 
8" P.M. -2.15 oz. Alnico V 2.75 
6" P.M. -6.8 oz. Alnico V 3.69 

10" P.M. -6.8 oz. Alnico V 3.75 
12" P.M. -6.S oz. Alnico V 5.95 
12" P.M. -21 oz. Alnico with 6V6 P.P 

Output 7.95 
8" Dynamic 680 ohm field with 6V6 

P.P. Output 3.95 
12" Dynamic 680 ohm field with 6V6 

P.P. Output 6.95 
12" Dynamic 1000 ohm field 5.95 

SPECIAL! VOLUME CONTROLS 
Look at this terrific value: 
All brand new -nationally 
advertised brand. Thou- 
sands sold at this low, loin 

rT' slice. 
10,000 ohms V.C. with switch, 3" shaft 
25,000 ohms V.C. with switch, 3" shaft 
50,000 ohms V.C. with switch, 3" shaft 

1110,000 ohms V.C. with switch, 3" shaft 
250,1100 ohms V.1'. with switch, 3" shaft -Tapped 
500,000 ohms V.C. with switch, 3" shaft- Tapped 
1 meg ohms V.C. with switch, 3" shaft- Tapped 
2 meg ohms V.C. with switch, 3" shaft -Tapped 

ONLY 44c EACH 

PN88 SHURE CRYSTAL CARTRIDGE 
only $1.69 

POWER TRANSFORMERS 
All Fully Shielded, Flush Mount 
50 mil -6.3V @ 2 amps- 

5V @ 2 amps 580V C.T..$1.79 
100 mil -6.3V @ 3 amps - 

5V @2 amps 750V C.T. 2.95 
150 mil -6.3V @ 4 amps - 

5V @ 3 amps 750V C.T.. 3.39 
200 mil -6.3V @ 3.3 amps - 

5V @ 3 amps 815V C.T.. 4.45 

IF TRANFORMERS 
Each 

Medium Size 456 KC IF 'Trans- 
former -Input & Output 32c 

Medium Size 456 KC IF Trans- 
former with AVC Tap. 39c 

Midget Size 456 KC IF Trans- 
former -Input & Output 49c 

OUTPUT 
TRANSFORMERS 

SOLO PUSH PULL ea 39c 
GVO PUSH PULL ca. 490 

All Sturdily Constructed 

Dept. E, 71 West Broadway, New York 7, N. Y. 
TEL. BEEI(MAN 3 -6498 
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Do you have your FREE Copy of 
the NEW CINAUDAGRAPH 
CATALOG? Write to Dept. 149L, 

Cinaudagraph Speakers, 1401 

Fairfax Trafficway, Kansas City, 
Kansas. 

YOU CAN 
CHOOSE FROM 
86 DIFFERENT 
SPEAKER MODELS 
... in the World's Most Complete Line! 

Make your choice from the replacement series 
that combines moderate prices with famous 
CINAUDAGRAPH engineering and tone quality. 
Round, square, oval or pincushion speakers . . . 

with diameters from 2V2 to 15 inches ... in field 
coil and permanent magnet models. (All magnets 
are Alnico 5.) For the smallest 
table model or the largest com- 
mercial installation -there is a 

CINAUDAGRAPH Speaker for 
every purpose! 

All three models of the 
CINAXIAL Speaker (shown 
above) cover the range from FA K E 

.50 to 15,000 c.p.s. 

DIVISION OF AIREON MFG. CORP. 
SALES OFFICE and FACTORY 1401 FAIRFAX TRAFFICWAY KANSAS CITY, KANSAS 

lteedJoHNsoN C:=11 
CERAMIC SOLDERED 

FOR STABILITY - STRENGTH 

DIFFERENTIAL TYPE 

Available in Three Models: 

2.8 to 11 mmf, 3.5 to 27 mmf, 4.6 to 51 mmt 

Spacing .030" and .080" 

SILENT BEARINGS 

Silent operation on the highest frequencies 
is assured with a split sleeve tension bearing 
that also prevents capacity fluctuation. Ten- 
sion is constant -contact positive. 

JOHNSON also makes Type L Variables 
in Single, Dual and Butterfly types in many 
different models. 

All are ceramic soldered. There is noth- 
ing to work loose causing stator wobble and 
fluctuations in capacities. 

Write for New JOHNSON Type L 

Variable Catalog Today! 

JOHNSON 
a kufcaced aaoxe cst Radia 
E. F. JOHNSON CO., WASECA, MINN. 
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UNBEATEN for VALUES 
Thousands of Satisfied Buyers 

TU B ES 32c lot 00 
type 

Individually white boxed, ass'td 36c each 

Made by leading manufacturer. RMA 
guarantee. Money back, less postage, if 
not completely satisfied. 
1R5 6BE6 6SG7GT 12SA7GT 
1S5 6B8G 6SK7GT 12SJ7GT 
1T4 6C8G 6S8GT 12SK7GT 
1U5 6K5GT 6V6GT 32L7GT 
3Q4 6K6GT 6X5GT 35W4 
3S4 6SA7GT 12AT6 50B5 
6AT6 6SD7GT 12BA6 117Z3 
6BA6 6SF5GT 12BE6 

RCA GE SYLVANIA RAYTHEON 
NATIONAL UNION TUNGSOL 

KEN -RAD HYTRON 
Packed in bulk individually white - 

Type 100 per type boxed -assorted 
5Y3GT 40c 49c 
6F6GT 55c 69c 
6SN7GT 75c 85c 
12SQ7GT 55c 65c 
25L6GT 65c 75c 
25Z5 55c 65c 
25Z6GT 55c 65c 
35L6GT 65e 75c 
35Z5GT 45c 55c 
50L6GT 65c 75c 
Above 10 types show manufacturer's brands. Shipment 
will be made of makes available when order is received. 
STANDARD RMA GUARANTEED. 

Specify Price When Ordering .. . 

What other types can you use -bulk packed -100 to 
a carton. LET US QUOTE! 

Minimum order $3.00. 20% deposit, bal. C.O.D. 
Write Dept. D for Current Bargain Fliers on Radio and 
TV Parts and Equipment 

RADTONIC OMPANYr 
Tribune Theater Entrance 

170 D Nassau Street :: N. Y. C. 7 

WOrth 2 -0421 
Open daily 9 -6 :: Saturday 9 -5 i 

Spot Radio News 
(Continued from page 18) 

said that as long as the number of 
TV channels is so limited that an in- 
sufficient number of stations may be 
built in many cities, it seems obvious 
that some compromise well short of 
complete freedom from interference 
must be accepted. Whether 150, 175 
or 200 -mile separation is selected, will 
depend upon, he continued, the weight 
given to the desirability of competi- 
tive broadcasting and the availability 
of multiple program services. Analyz- 
ing the permanent allocation problem, 
Lodge said that it is not feasible to ap- 
praise a very -high frequency allocation 
plan from the long -range point of view 
until it is known whether or not the 
very -high channels are to remain 
available to television for an extended 
period of time. Lodge pointed out that 
if for any reason no guarantee of per- 
manence can be given then the indus- 
try should be so advised since even 
this will inevitably affect the compro- 
mise to be made between the number 
of stations and freedom from inter- 
ference. As to the inclusion of the 
ultra -highs in any plan, Lodge felt that 
if the ultra -high channels are to be 
used in conjunction with the present 
channels, this will obviously have an 
effect on how the two -to- thirteen chan- 
nels could best be used to serve the 
public. Color was also brought into 
the thinking behind his plan, Lodge 
indicated, since it may be necessary to 
first determine whether color televi- 
sion is to be provided for, and if so, 
on what frequencies. 

The use of the ultra -highs also ap- 
peared in a plan involving a new type 
of broadcasting, polycasting, proposed 
by Raymond M. Wilmotte and Paul A. 
De Mars, Washington consulting engi- 
neers, in which a number of low -pow- 
ered transmitters would be used to 
service an area. The ghosts which 
might prevail if such a multiple- trans- 
mitter approach were used in the pres- 
ent channels, would be eliminated on 
the ultra -highs by the use of direc- 
tional antennas at the receiving point 
or by separating on the basis of inten- 
sity differentiation, if FM modulation 
were used. According to Wilmotte an 
area of 10 -mile radius could be cov- 
ered with a 200 -watt transmitter using 
a 200 -foot antenna with a gain of 
about twenty. The proposal revealed 
that if a 6- megawatt transmitter 
could probably serve nearly 3000 
square miles, then about ten or fifteen 
low- powered units could do the same 
job. Comparing the polycast system to 
the satellite approach, Wilmotte and 
De Mars stated that their system is 
directly opposite to the satellite idea, 
the satellite being located so it offered 
a minimum of interference, while the 
polycast station provided an overlap 
service. 

THE ALLOCATION MEETING was 
deemed so important that FCC chair - 
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www.americanradiohistory.com

www.americanradiohistory.com


man Wayne Coy commented on it ex- 
tensively during a luncheon address at 
the annual TBA meeting in the Wal- 
dorf- Astoria in New York City. Re- 
viewing some of the solutions offered, 
Coy declared that the Kell idea which 
it was believed would roll up the 
venetian blind effect of interference, 
might be employed to improve TV by 
adding more stations at the present 
rate of 150 -mile separation between 
co- channel stations, or by keeping the 
present number of stations but im- 
proving the picture, or by a combina- 
tion of both measures. On the other 
hand, he said, if some method of syn- 
chronization is not used, we will have 
to move the co- channel stations farther 
apart than 150 miles, or we will have 
to settle for a much smaller service 
area for the stations. Coy also indi- 
cated that he was very much inter- 
ested in the polycast method, which 
incidentally would use FM as the car- 
rier for the picture. His address also 
revealed that a new committee had 
been set up to evaluate the results of 
the allocation meeting, and it was 
hoped that their findings would be 
available soon. 

Coy also commented on the engi- 
neering and philosophical aspects of 
the allocation problem, declaring it 
was just as essential to consider the 
technical problems as the social and 
economic, and perhaps a compromise 
might be necessary. He also viewed 
the ultra -high and very -high aspects as 
a knotty affair, and one which might 
require simultaneous solution before 
a long -term allocations plan could be 
adopted. It was hoped, said Coy, that 
the solutions would be available and 
that the freeze which has been in ef- 
fect for some time might be lifted in 
the early Spring months. 

THE TRA MEETING at the Waldorf 
was also the scene of many illuminat- 
ing talks on TV, one of the most inter- 
esting of which was delivered by Rob- 
ert L. Coe, of WPIX, on television 
station interference problems. Coe re- 
ported that the problems of television 
reception fall into two general cate- 
gories : The receiver itself, its location, 
installation, and adjustment, and the 
design and location of the transmitting 
station. 

Coe then went on to say that there 
are certain steps that the broadcaster 
can take to contribute toward the 
early elimination of most of the re- 
ception complaints. One of these was 
by broadcasting a test pattern or pro- 
gram during the majority of the nor- 
mal working hours of the average 
serviceman, so that service people 
would have an opportunity to prop- 
erly adjust sets. Station operators 
should also maintain a close liaison 
with distributors, retailers, and serv- 
icemen, Coe indicated, so that these 
people who understand the problems 
of the station and its operation would 
be able to refute some of the fantastic 
stories that seem to get started in 
even the best of circles. 

Commenting on the role of the 

February, 1949 

SELENIUM ItECTIFIEItS 
AND SPECIALIZED ELECTRONIC COMPONENTS 

FULL WAVE BRIDGE TYPES 
Input 

0 -18VAC 
Type,' 
B1-250 
B1-500 
B1-1 
B1-3 
B1-5 
B1-7X5 
B1-10 
B1-15 
B1-20 
B1-25 
B1-30 
B1-40 
B1-50 
B1-60 

Output 
0-13 *VDC 

Current Price 
250 MA. S .98 
500 MA. 1.95 

1 AMP. 2.49 
3 AMP. 3.49 
5 AMP. 5.95 

7.5 AMP. 7.95 
10 AMP. 9.95 
15 AMP. 13.95 
20 AMP. 15.95 
25 AMP. 20.95 
30 AMP. 24.95 
40 AMP. 27.95 
50 AMP. 32.95 
60 AMP. 36.95 

THREE PHASE BRIDGE TYPES 
Input 

0 -126 V AC 
Typet 
3B7-4 
3B7-6 
3B7 -11 
Input 

0- 
y234VAC 

3B13 r-4 

3B13 -6 
3013 -11 

Output 
0- 130 *VDC 

Current Price 
4 AMP. $32.95 
6 AMP. 98.90 

11 AMP. 65.00 
Output 

0-250 *VDC 
Current Price 

4 AMP. $56.00 
fi AMP. 81.50 

11 AMP. 110.09 

FULL WAVE BRIDGE TYPES 

Input Output 
0 -54VAC 0-40 *VDC 
Typed. Current Price 
B3 -150 150 MA. $1.25 
B3-250 250 MA. 1.95 
133-600 600 MA. 3.25 

Input 
0-72 V AC 
Type. 
B4-1X2 
B4-3X5 
114-5 

Output 
0-54 *VDC 

Current Price 
1.2 AMP. $7.95 
3.5 AMP. 15.95 

5 AMP. 17.95 

Input Output 
0- 115VAC 0- 110 *VDC 
Type,' Current Price 
B6-150 150 MA. $1.95 
B6 -250 250 MA. 2.95 
B6-600 600 MA. 5.95 
136-3X5 3.5 AMP. 21.95 
B8-5 5 AMP. 24.95 
B6-7X5 7.5 AMP. 32.95 
B6-10 10 AMP. 36.95 

Input Output 
0- 234VAC 0 -180 *VDC 
Type,' Current Price 
B13-4 4 AMP. $54.95 
B13 -7X5 7.5 AMP. 63.95 
B13-10 10 AMP. 69.95 

FULL WAVE BRIDGE TYPES 

Input Output 
0 -36VAC 0 -26 *VDC 
Type,' Current Price 
B2 -150 150 MA. $ .98 
B2 -220 220 MA. 1.25 
B2 -300 300 MA. 1.50 
B2-450 450 MA. 2.25 
B2- 600 600 MA. 2.95 
B2 -1 1 AMP. 3.95 
B2 -2 2 AMP. 4.95 
B2 -3 3 AMP. 6.95 
B2 -5 5 AMP. 9.95 
B2-6 6 AMP. 10.95 
B2 -7X5 7.5 AMP. 13.95 
B2 -10 10 AMP. 15.95 
B2 -15 15 AMP. 24.95 
B2 -20 20 AMP. 27.95 
B2 -30 30 AMP. 36.95 

CENTER TAPPED TYPES 

Input Output 
12- 0 -12VAC 0-8 VDC 
Type,' Current 
C1 -10 10 AMP. 
C1 -20 20 AMP. 
C1 -30 30 AMP. 
C1-40 40 AMP. 
C1 -50 50 AMP. 
C1 -80 80 AMP. 
C1 -120 120 ANTI' 

Price 
$7.95 
12.95 
17.95 
21.95 
25.95 
34.95 
46.95 i 

*Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and Type C1 $ .35 per net 
For Types B13 .80 per set 
For Types 313 1.20 per set 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 50/60 

Cycles 
Type,' Volts Amps. Price 
XF15 -12 15 12 $3.95 
TXF36 -2 36 2 3.95 
TXF36 -5 36 5 4.95 
TXF36 -10 38 10 7.95 
TXF36 -15 38 15 11.95 
TXF36 -20 36 20 17.95 

All TXF Types are Tapped 
to Deliver 32, 34. 36 Volts. 

RECTIFIER CHOKES 

Type,' Amps. Price 
11Y2 .03 Hy 2 $2.25 
HY3 .03 Hy 3 2.95 
HY5 .02 Hy 5 3.25 
HY8X5 .02 Hy 8.5 7.95 
HY10 .02 Hy 10 9.95 
HY12 .125Hy 12 12.95 
HITS .01511y 15 13.95 

ELECTROLYTIC CAPACITORS 
Lots Lots 

of 10 of 100 
100 MFD 50 VDC $2.20 $19.00 

40 MFD 150 VDC 1.80 17.50 
8 -8-20 MFD 350,150 VDC 4.70 43.00 
*20-20 MFD 400,250 VDC 4.50 38.00 

10 MFD 450 VDC 2.50 20.00 
15 MFD 450 VDC 2.50 20.00 

15-15 MFD 450 VDC 3.00 22.00 
40 MFD 450 VDC 4.20 36.00 

*4 prong plug -in type. 

RECTIFIER CAPACITORS 

CF-13 6000 MFD 10VDC $2.49 
CF-14 3000 MFD 12VDC 1.69 
CF-15 6000 MFD 12VDC 2.95 
CF-1 1000 MFD 15VDC .98 
CF-2 2000 MFD 15VDC 1.69 
CF-3 1000 MFD 25VDC 1.69 
CF-4 2X3500 MFD 25VDC 3.45 
CF-18 10000 MFD 25VDC 4.95 
CF-5 1500 MFD 30VDC 2.49 
CF-6 4000 MFD 30VDC 3.25 
CF-7 3000 MFD 35VDC 3.25 
CF-8 100 MFD 50VDC .98 
CF-19 500 MFD 50VDC 1.95 
CF-16 2000 MFD 50VDC 3.25 
CF-9 200 MFD 150VDC 1.69 
CF-10 500 MFD 150VDC 3.25 
CF-11 100 MFD 350VDC 2.25 
CF-12 125 MFD 350VDC 2.49 

METERS 
0 -15 MA.D.C. Weston #506 2' Rd $2.95 
0 -50 A.D.C. Weston #301 3W Rd., Enclosed shunt 5.50 
0 -60 A.D.C. West. w. /shunt, 219' Rd., aircraft 

tYPe 3.25 
0-120 A.D.C. West. w. /shunt; 234' Rd.. aircraft 

type 4.95 
0-8 V.A.C. G.E. 354' Round 2.95 
0 -30 V.D.C. West 2l. Rd., aircraft type 2.95 
0 -300 V.D.C. 23,5 Rd. Bakelite Case 2.95 

SPECIALS!! 
TRANSFORMER 

High Current 
AMERTRAN 

5.1 volts at 190 amps. 
Primary 105/125 Volts. 
Can easily deliver 250 
amps. Insulation 35 Kv. 
test. Approx. shipping 
wt., 75 lbs. 

Plus S2 crating charge 

Nat'l Velvet Vernier Planetary Drive 
From "AM" Dials 5 to 1 80e each 
COLLINS FILAMENT TRANSFORMER 
PRI: 210/220/230/240 /250 VAC 50 /60 CPS. 
SEC: 7.5 VAC C.T. @ 24 Amps. Herm. Sealed. 
Insulation 2500 Volts Price $11.95 

FENWAL THERMOSWITCH 
Normally open or closed. Adjustable from 
-40' to 9- 400' F. Each $1.25 

To avoid shipping errors, kindly order by type 

"A" ELIMINATOR KIT #KC 1 -10 

A well- engineered 6 Volt D.C. power unit: for auto- 
radio and similar service work. Previously In the 
high- priced range. Now, in kit form, with all essen- 
tial components to easily construct, and at a low. 
low price. This kit is designed to operate from a 
115 V. A.C. 50i 60 cycle source, and delivers 6V. D.C.. 
well filtered at eight amperes, with a peak ratin; 
of ten amperes. Complete with simplified 51 950 
instructions. 7 

ATTENTION ! I I 

INDUSTRIALS, EXPORTERS, SCHOOLS, GOV'T 
AGENCIES, LABORATORIES. 

Our engineering staff is at your service to facilitate 
the application of rectifiers to your specific re- 
quirements. 
Write for quantity discounts on company letterhead. 

All prices subfett to change without notice. 

Minimum order $3.00. No. C.O.D.'s under 
$25.00. 25% deposit on C.O.D. Add 10% 
for Prepaid Parcel Post and Handling. 
Terms: Net 10 days to rated concerns only. 

Orders Promptly Filled from Our Stocks 
All Prices F. O. B. New York City 

i- OPAD -GREEN COMPANY 
71 Warren St. Phone: BEekman 3 -7385 New York 7, N. Y. 
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IIeC('/JOHNSON 40= 
CERAMIC SOLDERED 

FOR STABILITY - STRENGTH 

DUAL TYPE 
Available in Three Models: 

3.5 to 27 mmf, 4.6 to 51 mmf, 6.8 to 99 mmf 

Spacing .030" and .080" 

These new JOHNSON Variables are ideal 
for use where peak efficiency is required 
under the most adverse conditions. such as 

portable- mobile operation. 
JOHNSON also makes Type L Variables 

in Single, Differential and Butterfly types 
in many different models. 

All are ceramic soldered. There is noth- 
ing to work loose causing stator wobble and 
fluctuations in capacities. 

Write for New JOHNSON Type L 
Variable Catalog Today! 

JOHNSON 
a pPrrau¢ rcaot:e ús Radla 
E. F. JOHNSON CO., WASECA, MINN. 

ea tie FL SERIES 
Play BOTH 3315 and 78 RPM Records 
WITHOUT changing Needle Pressure 

or similar adjustments 
NOT HAVING to change needle pressure or make similar adjust - 

ments-in switching from 33 -1/3 to 78 RPM Records with Astatic 
FL Series Pickups -has done much to put these revolutionary 
phonograph playing arms in a leading position in the new long - 
playing equipment field. All that the user need do is change car- 
tridges. Takes only a second, because they are designed to fix them- 
selves in playing position on the same slip -in principle which firmly 
joins barrel and cap of many modern fountain pens. New engineering, 
mechanically and electrically, assures perfect tracking, unparalleled 
reproduction, at the featherlight needle pressure of five grams. 
Comparable reproduction quality at lower cost is available in other 
Astatic units, which round out the complete Asiatic Long -Playing Line. 
Write for new brochure, giving full details, illustrations. 
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TLC -33 CRYSTAL 

PICKUP 

FIT -33 CRYSTAL 
TRANSCRIPTION PICKUP CORPORATION 
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140 -OT -33 CRYSTAL 
TRANSCRIPTION PICKUP 

CREI Prepares Young Men 
for Professional Careers 

with Industry- Recognized training 
in 

RADIO 
a 

ELECTRONICS - 
TELEVISION ENGINEERING 

GRADUATES of the Capitol Radio 
Engineering Institute residence school 

are preferred by industry because of their 
training and ability. This recognition is the 
reason that CREI men quickly find good 
jobs in radio -electronics -television engineer- 
ing and technical fields. 

With 22 years of practical teaching 
experience in these highly technical fields, 
CREI offers an outstanding faculty, modern 
and complete laboratories, shops and 
equipment. 

New students are accepted twice monthly 
and each may advance as rapidly as he is 
capable. The basic course with one special- 
ized course requires an average of 20 months 
to complete, depending on the ability of 
the individual student. 

CREI is recognized as one of the country's 
leading technical institutes. Its work is of 
college level. It prepares the young man for 
a good job in industry in a minimum of time. 

C An Accredited Technicallnstitute Founded in 1927 
-1 

Approved for 
Veterans' 
Training 

116 

API'TOL RADIO ENGINEERING INSTITUTE 

MAIL COUPON FOR FREE CATALOG 
Capitol Radio Engineering Institute, Dept. 132A 
16th and Park Rd., N.W., Washington 10, D.C. 
Please send me your illustrated catalog and 
complete details. 

Name Age 

Street 
City Zone State 
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manufacturer in TV, Coe said : "There 
has been considerable difference of 
opinion apparently among manufac- 
turers as to how television receivers 
should be installed and serviced, and 
I don't think it is necessary for us to 
take any sides in this argument. But, 
we are certainly warranted in con- 
tinually emphasizing our belief that 
all manufacturers of television receiv- 
ers have a very definite responsibility 
to make certain that their receivers 
are installed and adjusted so that they 
will operate as advertised." 

Turning to the high -band and low - 
band problems of transmission and 
reception, Coe said that there is abso- 
lutely nothing inherent in higher band 
operation which prevents good recep- 
tion. Operation on the higher bands 
may require a little more care in the 
installation of the antenna and a little 
more careful alignment of the re- 
ceiver, or perhaps a better receiving 
antenna installed properly, he said. 

Coe also told his audience that RMA 
is planning a series of short film pro- 
grams designed to acquaint not only 
the public, but the serviceman with 
the facts concerning the proper instal- 
lation of the receivers and what may 
be expected from them. He also cov- 
ered the recent allocation sessions, 
saying that the need for more power 
for all stations, at least in the larger 
communities, will rapidly become ap- 
parent. 

"I believe that two or three years 
from now," continued Coe, "many of 
us will be using 50- kilowatt transmit- 
ters instead of the standard 5- kilowatt 
now available, because as receiver dis- 
tribution becomes more general, it 
will be necessary for us to provide 
good service, even in abnormally poor 
locations." 

Commenting further on power, Coe 
said that TV station operators should 
adopt some uniform system of adver- 
tising and listing the power of the 
stations. He declared that the present 
situation must be extremely confusing 
to the advertiser, because on one hand ... "he is told power means nothing; 
one station talks about 50,000 watts, 
another refers to its 5000 -watt trans- 
mitters, and still another refers to the 
effective radiated power. None of them 
really represents any adequate meas- 
uring stick of the actual coverage of 
the station." 

THE GREAT SPOUTING EVENT 
OF '48, the Olympic Games, was the 
scene of one of the largest broadcast- 
ing setups of the year, involving eighty - 
five lines leading to the BBC house in 
London, fifty -two transmission circuits 
to the sites of the games, sixteen lines 
from the local studios, multiple inter- 
corn lines, etc. 

In an intriguing report from Geneva, 
the International Broadcasting Union 
has disclosed how the BBC operated 
this giant network from the Wembley 
Olympic Stadium, where were located 
listening booths for checking record- 
ings, a record library, a room for corre- 
spondents of American and European 
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stations, and thirty -six studio -type program control desks. 
Fifty -two reporting positions were provided in the sta- 

dium, with lip microphones and two pairs of headsets at 
each station. In the studios, of which there were eight, 
partially sound -proofed, there were ribbon microphones 
and dual turntables with vernier groove indicators. These 
studios could be transformed into auxiliary broadcasting 
sites through the use of lip mikes. Six trucks and twenty 
fixed positions were used for disc recording work. The 
fixed points were equipped with reproducing heads for 
checking records during recording. To enable reporters 
to listen to their recordings, eleven special playback booths 
were provided. 

The room for the foreign and local correspondents, with 
provision for 150, was a novel one, with every convenience 
provided, including ten telephone booths, a special manual 
telephone board for international traffic, and outlets from 
the control desks of the stadium so that any broadcast 
could be audited. 

Television, which played quite a role during the games, 
was covered extensively by BBC, with two mobile units 
each equipped with three cameras. 

THE FIRST MONTH OF THE new year was quite an 
historic one for TV, the New York-to- Pittsburgh -to- Cleve- 
land coax circuit being activated and providing a link to 
Cleveland, Toledo, Detroit, Chicago, Milwaukee, and St. 
Louis. January 11, the memorable day when the East -West 
coax link was opened, was a gala day for the three nets 
using the service, with headline programs being piped 
from key cities in the Middle West and East coast. The 
industry paid justifiable tribute that day to the remark- 
able ingenuity of the coax engineers who converted what 
was only a remote idea on the drawing board into a bril- 
liant actuality, demonstrating once again the resourceful- 
ness of the American scientist. This work is continuing 
to go forward as word comes that even now plans are being 
made to extend the network to the West Coast and further 
expand the existing network facilities L.W. 

110W 
TO GET THE MOST 

FROM 
RADIO 

FR t 
"KHOW 

FREE 
MANUAL TELLS HOW! 

Here is your opportunity fo learn all 
about an amazing new simplified way of 
fixing any radio. There's nothing com- 
plex to learn, no calculating is required. 
Can be used by beginners or experts. 
If's as simple as ABC -and quick, too. 
You con use it on easy or "tough" jobs. 

In simple. direct language, the informative 28 -page illustrated man- 
ual, The Inside Story" explains why old- fashioned methods actually 
hamper your servicing ability. It explains why experts have agreed 
that you can't blame yourself when you're stumped on those extra 
tough jobs . obsolete servicing methods are preventing you from 
using your real ability. 

So why not find out for yourself how you, too, can fake advantage of 
the remarkable new STETHOSCOPE SERVICING METHOD. You owe it 
to yourself to get the FREE manual at once. Its chock -full of useful and 
helpful information, too. It gives you valuable hints and kinks from the 
experience of top radio engineers. 

Become the outstanding expert in your locality. 
MAIL COUPON FOR FEILER ENGINEERING CO., Dept 2H9 

YOUR FREE COPY TODAY 94s George St., Chicago 14, Illinois 
Please RUSH my FREE copy of "The 
Inside Story." 

MAKES TOUGH JOBS EASY 

:ame 

Address 

Zone.... State. 

TRANSFORMERS 
opz Sxactlouy rdAtdia SizeGeícatc°a¢ 

QUALITY PLUS SERIES 
For AM & FM Broadcasting and Highest Quality 

Music Reproduction 
1. ±1/2 db 30- 15,000 CPS, all types. 
2. Low transmission loss. 
3. Excellent longitudinal balance. 
4. Power ratings at 30 cycles. 
5. Either top or bottom mounting. 
6. Silver plated terminals. 
7. High permeability mu metal shielding ... ex- 

tremely low hum pick -up. 
8. Complete impregnation ... to eliminate corro- 

sion and leakage. 
9. Highest grade insulation materials . withstand 

voltages far in excess of normal requirements. 

INDUSTRIAL SERIES 
For High Fidelity Music Reproduction 

1. Dependable at lower cost. 
2. Response guaranteed 717 l Y2 db from 50 to 

10,000 CPS. 
3. Minimum insertion loss. 
4. Power ratings at 50 cycles. 
5. Some construction, insulation and impregnation 

as Quality Plus series. 

Tolerances of ± 1/2 db in transformer re- 
sponse from 30 to 15,000 CPS with low 
transmission loss and low harmonic distor- 
tion are guaranteed in the ADC "Quality 
Plus" series of transformers. 

Over the range.50- 10,000 CPS the Indus- 
trial series guarantees tolerances within ± 
11/2 db. Thus a record of dependability 
uncommon in production transformers is 
provided for electronics engineers to serve 
for FM -AM Broadcasting, for high fidelity 
music reproduction, for video work and 
other electronics requirements. 

TRANSFORMERS: Impedance Matching- Bridg- 
ing- Filament- Input- Output -Filters -Plate Supply 
-Smoothing Chokes -Swinging Chokes. 

COMPONENTS: Jacks -Jack Panels- Plugs- 
Patch Cords -Sound Effect Filters (Frequency cut -off 
adjustable from either end) 

Write For Catalog today -complete de- 
tails on available products. For Research 
laboratory, and product design, special 
specifications engineered and quoted. We 
invite your inquiry. 

ai a DEVELOPMENT CO. Dee 
2845 13th Avenue South Minneapolis 7, Minnesota 

Cable Address: AUDEVCO 
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LARGEST 
SURPLUS STOCK 

in the COUNTRY 
at the LOWEST PRICES! 

DYNAMOTORS & INVERTERS 
BD -77 -Dynamotor Unit 14v in. 100v, 350 

ma out with relay fuse box and fil- 
ters. FOB Chicago only $5.75 

DM -21 Dynamotor: Part of BC -312 and BC- 
314. 14v in, 235v. 10lhua out 2.47 

PE- 101- C- Dynamotor unit: 12 or 74v in, out- 
puts 80(1v, 2uma. 400v, 135ma. 9v, 
1.1A 2.75 

PE -55 -Dynamotor unit: Ilv in, 10 amp 
550v out. 200 ma. FOR Chicago only 3.75 

PE -206 -Inverter unit, rotary converted. 28v 
in 80v at 500VA, 800 (y. out. FOIS 
Chicago only 3.95 

DM -32A -Each 95e. Three for 2.00 
DM -53 -Dynamotor used with the BI' -733 

24v in, 240v, 60nta out New 2.95 

SURPRISE PACKAGE 
20 pounds assorted radio pars. .y $1.95 $25.00 value for only 

OUTPUT TRANSFORMER 
Hi -Fi. Used in Scott -made Navy receiver. Fully 
potted. Pri. 5000 ohms, output secondary 6110 ohm- 
CT. inverse feedback see. 00 nhnis CT. $1.49 ONLY 

PE -117 UNIVERSAL POWER SUPPLY 
G or 12v input ; out- 145v and 80v. less vibrator. 
voltage regulator and rectifier tube; ideal mobile 
power supply unit; excellent condition- FOB $7.95 
Chicago only. Each 
Complete 6.95 

BC -709 INTERPHONE AMPLIFIER 
Ideal for aircraft, booster for telephone. $3.49 etc. FOB Chicago only 

MN -26 COMPASS RECEIVER 
Remote control commercial type navigational re- 
ceiver. Indicates direction of any desired trans- 
mitting station. 3 bands- frequency range 13" k" to 
1500 lie, has 12 6v type tubes. 77 $24.95 
New -original cost $6110. NOW L 
Accessories for above: 
Loop SIX -20 $ 9.25 
MN -28 Control box 7.25 
MN -52 Loop control trait 4.45 
Loop transmission cable -168" long 9.95 
MC -124 Flexible shaft 2.45 
IN -4D Left -right indicator 9.95 
Set of three plugs 4.60 
MN -40 Navigators' indicator 12.95 
AS, 138 Streamlined loop antenna 10.95 

VHF TRANSCEIVER 
Ideal substitute for SCR 522, Frequency range 
140 -144 mc, crystal controlled. 10 watts. The re- 
ceiver section has two individual RF sections, feed- 
ing a common 3 stage 10mc IF amplifier. Both RF 
sections may be operated simultaneously. or either 
one individually- The receiver unit has 13 tubes. 
The transmitter is of straight forward design. Trans- 
mitter unit has 7 tubes, one #832 as final; modu- 
lated by a pair of 61.6 and push -pull. Complete unit 
in case with tubes, crystals and diagram $14.95 less dynamotor. EXCELLENT CONDITION. 

GEARED TUNING DIAL 
5 hand, vernier. BRAND NEW. Frequency Range: 
3.2 -4; 6.4 -8; 12.8 -16: 19.2 -24; 25.6 -32. Ideal fo' 
many applications. An exceptional $1.39 buy 

APS -13 UHF ANTENNA 
Suitable for 409 mc citizen band- ideal for Ul"' 
experimenters. With director and reflector $1.49 
elements mounted. BRAND NEW. 2 FOR. 

3/4 RPM HI- TORQUE ELECTRIC MOTOR 
For rotating ham. FM, television antennas and many 
other uses. Operates on 110 %'AC 60 cycles. Requires 
only 12 MFD condenser. Reversible. (inlet. no free 
swing. Government cost $40.00. $3.95 Now 

BC -620 TRANSMITTER -RECEIVER UNIT 
FM transmitter- receiver, crystal controlled, two chan- 
nels, freq. range 20 -27.0 mc. 13 tubes, built -in 
'peaker, dual meter for testing filament $9.95 
and plate circuits. Used, gout 

FREE! 
Our new 8 page catalogue featuring many excel- 
lent surplus values. Write for your copy today! 
It's FREE! 

All shipments FOB Chicago or Los Angeles unless 
specified. 20 / Deposit required on all orders. Mini- 
mum order accepted -55.00. California and Illinois 
residents, please add regular sales tax to your remit- 
tance. 

ARROW SALES, INC., Dept. N 
MAIN OFFICE: 

1712 -14 S. Michigan Ave., Chicago 5, Illinois. 
NORTH SIDE BRANCH: 

1802 N. Humboldt Blvd., Chicago 
WEST COAST BRANCH: 

1260 S. Alvarado. Los Angeles, Calif. 

13 -I 

Feedback Amplifier 
(Continued from page 39) 

plifier (Fig. 2) is the use of feedback 
over both stages, from the plate of the 
7C5 to the cathode of the 7B4. This 
latter tube, a high -mu triode, was 
chosen to provide sufficient gain to per- 
mit a good deal of feedback to be used; 
a 6SF5 could be substituted with no 
change of circuit values. C2 is simply 
a blocking condenser to keep the plate 
voltage of V2 off the cathode of V,. Its 
value is not critical but it should be of 
fairly large capacity. Reducing the 
capacity of C2 will reduce the amount 
of low- frequencies fed back to V, and 
will result in a bass boost, with a slight 
increase of distortion. The value giv- 
en, in combination with R,, gives only 
a small bass boost which was consid- 
ered desirable with the speaker and 
cabinet used. If perfectly flat response 
is desired, C2 can be increased to .1 cfd. 
or larger. 

The cathode resistor of V, must, of 
course, be left unbypassed; this results 
in some further degeneration, with 
additional reduction in distortion. 

R. can, of course, be a volume con- 
trol if desired; in this particular case, 
it was found preferable to add a vol- 
ume control to the Pilotuner, since the 
amplifier was to be enclosed in the 
loudspeaker cabinet. 

Adjusting Over -all Gain 
Since the feedback is taken over 

both stages, the percentage of the out- 
put voltage fed back need not be very 
high to overpower the input signal 
completely, especially since the first 
stage will have a gain of nearly 60. 
For example, since the voltage gain of 
V. will be on the order of 12 (150 volts 
in 5000 ohms = 41/2 watts with 12.5 
volt input signal peak) the amplifier 
without feedback will drive to full out- 
put with a peak input signal of .2 volts. 

There is, however, some loss of gain 
in V, due to the unbypassed cathode 
resistor, and it appeared simpler to 
determine the value of R. by cut -and- 
try methods rather than by calcula- 
tion. The value given in the table (.27 

Fig. 3. Under -chassis view of amplifier. 
Note that filter chokes and output trans- 
formers were mounted underneath base. 
The large condenser next to chokes is C . 

OUTSTANDING VALUES 
3 TUBE PHONO 

AMPLIFIER 

$1.95 
COMPLETELY WIRED, 

VOLUME ANDTONE CONTROLS 
Set of 3 tubes: 50L6. 3525, 12SQ7 $1.25 
Output trans. 50L6 .35 

1/1 Meg, vol. control .15 
y, Meg. vol. control with sw. .35 
AB dual control 200 M ohm .69 
4" pm speaker .95 
5" pm speaker 1.15 
6" pn, speaker 1.55 

6x4" pm speaker 1.39 

8" pm speaker 2.65 
Nationally Advertised pickups 1.79 

Crystal Cartridges: L -70A, N7 1.49 
Nationally famous motor & turntable 2.50 
Russell DeLuxe Motor & TT 2.79 
WEBSTER -CHICAGO Dual Speed Automatic 

Record Changer, Model 246 29.25 

VM # 400 INTERMIX CHANGER 
Automatic Stop Special Price $19.95 

SEABURG 3 POST INTERMIX CHANGER 
Automatic Stop with QT Cartridge $27.50 
Slow Speed Motor and TT 3.89 
Slow Speed Pickup with QT Cartridge 3.89 
F.P. Cond. 4 Section 10 Mfd -400v .39 
IF Transformers 456KC Input or Output. Ea .39 

STANDARD BRAND TUBES 
THOUSANDS IN STOCK 

FAMOUS MAKE CONDENSERS 
50x30 I50v.. ..Ea. $0.45 Per IO 
40x40 150v. ..Ea. .40 .001, .002..005-$0.49 
20x20 I50v....Ea. .35 .01. .02, .05 .49 
20x20 (I0) 150v .1, .25 .59 

(25v) Ea. .39 10 Mfd 450v. Ea. .35 
10x10 450v.. . . Ea. .49 25 Mfd 25v.. . Ea. .25 
8x 8 450v.. . . Ea. .49 25 Mfd 50v.. .Ea. .25 

16 450v. . . Ea. .39 50 Mfd 50v... Ea. .29 

All prices F.O.B. N.Y.C. -on C.O.D. 25% Deposit. 

Write for latest circular. 

THE ROSE COMPANY 
98 Park Place, Dept N, New York 7, N. Y. 

WAR SURPLUS 
BARGAINS 

NEW HS -23 Type Headphones (8000 ohms) 
with cord and plug $2.39 

NEW T -17 Microphones, complete with cord 

NEW 1rS-13 Hand sets,- - come1E4e with card. 
PL -55 and PL -63 plugs 

NEW R -14 Receivers (for u se with HS -23 
headset) ....................... 

NEW HS -30 Headsets (with transformers, cord 
and plug) ................. 

NEW CD -307 60" Headset ' Ext. cord (with 
pylug d jack) 

NEW PE -73C Dynamotors (24 volt) 
NEW BD -77 Dynamotore (12 volt) 
NEW J -48 Transmitting key with cord and 

.............. .79 
NEW gRat,iart VS -3 vibrators for use with 

SCR -264).. .. .. .. . 2.29 
A few 25' Whip Antennas (NEW but u ack- 

agedi consist of 8-36" sections with in- 
sulator base) 7.49 

We have a large quantity of FACTORY PACKED 
BC -375F. Transmitters and RA -IODA (24V) 

A (12V) Aircraft Receivers. Both sets cams 
ptete with all components. eady to set up and 
operate. Write fr information and prices. 
Write for our listing of many other brand new 
items. Also SCR -284 parts and components avail- 
able. 

3.89 
.39 

1.89 
.69 

7.95 
5.95 

All items guaranteed as advertised 
or money back 

TERMS: 25% with order -balance C.O.D. 
$5.00 min. order. Add Postage. 

ACOUSTICRAFT CORPORATION 
2144 So. Kedzie Ave., Chicago 23, Illinois 

AUDIO ENGINEERING SCHOOL 
A practical Audio engineering course Sound Funda- 
mentals; FILM and MAGNETIC Recording; Transmis- 
sion Measurements; Monitoring and Mixing. Labora- 
tories contain Transmission Sets. Oscillators, Harmonic 
Analyzer, Distortion Sets. Intermo 

u l 
tlon 

assimilating and other equipment. Recording g 
Broadcast, Motion Picture and Commercial sSound Re- 
cording: H. M. TREMAINE. Pres.Director. Approved 
tor Veterans and Foreign visas. 

HOLLYWOOD SOUND INSTITUTE, Inc. 
1040 -N North Kenmore. Hollywood 27. Calif. 
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To 
PLATE 
OF V2 

Fig. 4. Tone control circuit for treble 
control only. "Flat" position is at 
the approximate center of the control. 

megohm) in the model as built leaves 
st!fïrient gain for comfortable volume 
level with either the Pilotuner or a 
Philco Microgroove record player, with 
a 1- megohm volume control turned up 
about half -way. 

Individual adjustment of the value 
of R, can be made to suit the particular 
input to be used, with higher values 
increasing the gain of the amplifier, 
and lower values reducing it. 

Tone Controls 
No tone control was built into the 

original amplifier since the quality of 
the receive rl G=gnal with the Pilotuner 
was deemed satisfactory at normal 
volume levels. 

However, for some purposes, a tone 
control may be desired for additional 
adjustment of high- frequency response. 
A typical interstage tone compensation 
circuit will not operate with this cir- 
cuit, as the compensating action of the 
feedback loop will cancel out most of 
the effect of a tone filter. However, a 
condenser across the input circuit will 
produce a satisfactory reduction of 
high frequency response. 

Where a boost of highs is desired, a 
simple way of obtaining it is to place a 
small condenser across the cathode re- 
sistor of V,. This condenser will bypass 
the high- frequencies fed back from V, 
directly to ground, thus reducing the 
amount of feedback at the upper end 
of the tone scale, and increasing the 
high- frequency response of the am- 
plifier. 

This will, of course, lose the effect 
of the feedback loop as far as cancella- 
tion of distortion of these frequencies 
is concerned. This is not, however, a 
serious effect, as the upper frequencies 
account for only a small part of the 
power handled by the tubes, and the 
original distortion of the highs is less 
than that of middle and low frequen- 
cies. In addition, if the starting point 
of the high boost is chosen fairly well 
up in the scale, any harmonics gener- 
ated will be at even higher frequencies, 
and the third and higher harmonics 
will be beyond the frequency response 
range of most speakers. 

Both treble cut and treble boost may 
be combined in a single tone control 
as shown in Fig. 4. Here the tone con- 
trol is a 1 megohm potentiometer, and 
the "normal" position will be found 
somewhere around the center. Moving 
the arm down places the condenser 
C3 across the ca t h o de resistor 
of V1 and cancels high frequency feed - 
February, 1949 

ELECTRONIC SURPLUS - CLEARANCE SALE! 
AMAZING "SNOOPERSCOPE" TUBE 

An Infra -Red Image Converter Tube that enabled our combat men to see in the dark and through camouflage. No scanning or amplifiers necessary! Uses only infra -red light source and simple high -voltage supply which can be easily built from toy ignition transformer and rectifier tube. An optical system, necessary only for long -range work or where magnification of image is desired, can be made from toy telescope. Shows image 
with good detail in greenish -white color on 1%" screen. Has wonderful possibilities for darkroom work, fog penetration devices, night photog- raphy, etc. With technical data and diagrams. All NEW, individually boxed tubes. 

PRICE, EACH $10.00 

5 -Meter 
Walkie- Talkie 

.Model BC -822 Transceiv- 
er: simple. popular com- 
munications unit. Freq. 
ange 52 -65 me. Uses 

0mly two tubes, types 33 
.wd 30. Includes a 5 310 
,.rystal in a crystal cali- 
brator circuit. Range 5 to 
ao miles, depending upon 
location a n d altitude. 
Operates from single bat- 
tery block (not supplied) 
available from mfr., or 
other sources. Supplied 
with handset a n d tele- 
scoping antenna. Excel- 
lent condition. 
PRICE, 

.... $22.95 EACH.. 7 

FREQUENCY 
METER 

TS -69 /AP 
Frequency range 350 
me to 1,000 mc, con- 
tinuous. Ideal for labs, 
schools, or f o r hams 
experimenting with 
eqpt. for c i v i l i a n 
phone band. B 1 a c k- 
crackle finished metal 
case, dim.: 6 "x6 "x22 ", contains variable 
length coax resonat- 
ing cavity with crystal 
rectifiers a n d 0 -200 
nlicroarnmeter, Veetter- 
Root counter and cali- 
bration charts insure 
e x t r e m e precision. 
Telescopic antenna, 
and coax line probe, with metal carrying 
case for entire equip- 
))) e n t. NEW equip- 
ment. 
COMPLETE, EACH, 

$42.50 

32 VDC to 110 AC CONVERTER 
Mfd. by Kato Engineering, for marine or farm installation. Rotary type, compact and rug- 
gedly built for continuous duty. Rubber shock 
mounting on filter case. with complete input 
and output filtering. Outputs -110 volt, 60 cycles AC, .225 EVA, but, will operate effi- ciently on loads up to 300 watts. NEW units 

PRICE, $39.95 PRICE, EACH 
Quantities, 10 or more, Each $32.00 

A11 Material Subject to Prior Sale. 
Minimum Order 55.00, 25% Deposit -Balance C.O.D., F.O.B. New York City. 

HAND -GENERATORS, NEW, 
FOR TRANSCEIVERS, ETC. 

NEW, complete hand -generators with seat ped- 
estals and cranks, plug and cable, and carry- 
ing bags. Ideal for Transceivers, walkie- 
talkies, portable and field transmitters and re- 
ceivers using miniature tubes. Output 162 
volts at 60 ma., and 3.1 volts at .3 amps com- 
pletely filtered and voltage regulated. Export 
packed four complete units to a case. 
CASE (Four Complete $30.00 
Units) 

SPECIAL BARGAINS!! 
135 Volt "B" and 1.5 Volt "A" Battery Block, 
for personal and battery portable radios. This 
battery will give added RE gain and power out- 
put to battery sets because of the additional 
plate voltage over conventional battery blocks 
which are usually only 90 volts. Uses stand- ard 5 -prong plug connector for connection. 
Dim.: 31/2"xl% "x6% ". All Export packed for 
long shelf -life, and guaranteed per- $5.00 feet. Five (5) for. 

HANDY- TALKIE BATTERIES, for 5CR536 or BC(ill. 'type BA -38, 103.5 volt "B" battery, 
and type BA -37 1.5 volt "A" battery. All ex- port packed and guaranteed perfect 
PRICE, Per Set (both batteries).... $2.50 
VT -127A Platinum Grid VHF Tube. 

PRICE, EACH $ 2.25 
450 TH, GE or Machlett EACH 24.90 
807 EACH 1.20 
813 EACH 7.50 
861 EACH 32.50 
872A EACH 2.45 
450TL EACH 29.95 
527 EACH 1 1.95 
750TL EACH 49.50 

FOR OSCILLOSCOPE USERS 
VOLTAGE DIVIDER PRO B E. Permits 
viewing and measuring voltage waves of 
larger magnitudes than normally possible. 
Consists of 3 -piece molded body containing 
resistors and capacity which make up di- 
vider circuit, plus coax cable and alligator 
clips for connections. Permits measuring 
and analyzing voltage peak values of 1400 
volts, with less loading on source and less 
wave shape distortion. NEW, with techni- 
cal bulletin. 
PRICE. EACH $4.95 

TELEMARINE COMMUNICATIONS COMPANY 
PHONE- LOngacre 4 -4490 280 NINTH AVE., N. Y. 1, N. Y. 
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%Qerka.eM / otit cd 
WITH 
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Operates in any 
weather. 
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RO 
* 

G" OGp.S S ̀ G" 
S 

Model 
ATR 

Size of 
rotor 
unit 
73/4 

:5'/4 ": 
8" 

Write for Catalog 
sheet and 

illustrated folder. 

LIST PRICE $3995 CONTROL BOX 
Size of box5 "x5" 

Ship. wt. complete -12 lbs. 

Alliance Tenna -Rotor is an electric antenna rotator. It assures 
correct antenna "beaming" -gives positive control of antenna 

rotation to select the exact position for "peaked" reception! Tenna -Rotor is quick 
and easy to install -the electric powered rotor unit resists corrosion -is enclosed 
in a split zinc, die -cast housing, and is operated from a plastic control box which 
plugs into any 110 volt, 60 -cycle house circuit. A 3- position switch rotates antenna 
clockwise or counter clockwise and stops it at the right point. Four -conductor inter- 
connecting cable from rotor to control box is made available at 51/20 per foot. 

TV and FM dealers, service men and users, will find that the Alliance Tenna -Rotor 
simplifies and improves new and existing installations! Amateurs can use it for 
transmitting and receiving. Takes maximum O. D. centerpost of 1%". 

alliance motors 
ALLIANCE MANUFACTURING COMPANY ALLIANCE, O1E10 

Export Department; 401 Broadway, New York, N. Y., U. S. A. 

TELEVISION 
KITS 

A real buy! A 7" television kit with all the 
features of the more expensive sets. 6000 
Volt High Voltage Supply assures clear pic- 
tures at all times. Comes with factory built, 
precision- engineered thirteen channel tuner 
already aligned. Uses high- fidelity FM sound. 
Complete with illustrated instruction manual 
giving assembly data, alignment procedure, 
service notes and much helpful 
information. 18 tubes for this 
set can be furnished for $39.58, 59 50 
cabinet for $21.00. You can't 
go wrong at this low price 
of LESS TUBES 

10" TELEVISION KITS 

For those who want the ultimate in TV kits, 
this 10" kit has everything; electromagnetic 
scanning and focusing, A.F.C. 
horizontal hold control. and 
many other fine features. 17 
tubes for this set sell for $57.30, 
cabinet for $23.50. Worth many 
times more than LESS TUBES 

5 -TUBE RADIO KIT 
A real buy. Comes complete with 59.75 5" Alnico speaker for only 

Write for our new 1949 illustrated catalogue. 

$9950 

Lake Raffia Sales Co. 
615 W. Randolph Street 

DEPT. A 

Chicago 6, III. 
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We fully appreciate business -small and 
large. And we show our gratitude by per- 
sonally attending to every whim of our 
customers. Maybe that is why our list of 
customers continues to grow. We believe 
we can satisfactorily fill your needs . . 

and our prices are always right. Of course 
we have our specials, too. Send us your 
name and address and we'll place you on 

our mailing list to receive literature from 
time to time. 

RADIO & ELECTRONICS CO. 

221 Fulton Street New York 1, N.Y. 

back, resulting in a high boost; mov- 
ing up puts C. across the volume con- 
trol, bypassing the high frequencies 
around it and results in a treble cut. 

Suggested values for the tone con- 
trol circuit are : C2-.001 ¡dd., C, -.01 
pfd., and R2 -1 megohm pot. 

Radio servicemen should find a 
ready market for inexpensive custom - 
built FM radios using this amplifier 
and any of the small FM adapters at 
present on the market. In its own 
right, it is a highly satisfactory small 
phono- amplifier as well. By compari- 
son with a push -pull 25L6 unit, it has 
the merit of equally low cost, 3 tubes 
against 4, simplicity in wiring since no 
phase inverter is needed, and the re- 
sulting amplifier without tone control 
contains only 7 resistors and 7 con- 
densers. 30 

Operation TV 
(Continued from page 41) 

show's format was that at no time 
could the Leyte maneuver so that the 
superstructure of the ship would come 
between the transmitter aboard the 
carrier and the top of the Empire State 
Building where the signal was to be 
received. 

After these preliminaries were tak- 
en care of it had to be decided where 
the cameras should be placed to pick up 
a maximum of action and yet provide 
maximum coverage. The show had to 
be complete even though there was the 
ever -present problem of a camera fail- 
ure. The pitch and roll of the ship 
made it imperative that the cameras 
be anchored to their positions in some 
way. At this point Navy ingenuity 
came through and the carrier crew 
constructed three excellent platforms 
to handle the cameras. One was built 
on the catwalk opposite the island and 
next to the deckside plane elevator, a 
second extended from the bridge, while 
the third was perched at the air de- 
fense station, five levels above the 
flight deck and to the rear of the 
island. 

At this point one of the most inter- 
esting problems in TV programming 
history arose. The Navy pointed out, 
in no uncertain terms, that all three 
of these positions might prove ex- 
tremely dangerous to the cameraman. 
If a plane went out of control it might 
well smash into a camera position. 
Bob Long, who operated the elevator 
side camera, worked in a life jacket 
with a safety line tied around his mid- 
section. The line was then secured to 
the ship. If a plane headed for Bob 
his only chance of escape would be to 
dive off the side of the ship (approx- 
imately the height of a six -story apart- 
ment house). Fortunately, and a great 
tribute to Navy efficiency, not even a 
minor mishap took place during the 
four consecutive days of work aboard 
the ship. 

Long's camera, located about mid - 
ship and at flight deck level, could be 
rotated a full 360 degrees and was 

RADIO & TELEVISION NEWS 
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capable of covering all of the action 
from prow to stern. Despite the fact 
that Long was continually being whip - 
lashed by the air blasts from the 
whirling propellers, he was able to 
present a graphic picture of the con- 
stant danger crewmen face, even dur- 
ing routine operations, in the deckload 
of spinning blades. 

The second camera, built on a plat- 
form near the bridge, was in the hands 
of Bill Waterbury. He could look 
down on the planes and was in a par- 
ticularly advantageous spot to record 
take -offs as well as televise the skip- 
per, Captain Charles Coes, as he issued 
the necessary orders to keep the com- 
plicated operation under full control. 
Lee Shaw handled the third camera in 
air defense aft and covered all of the 
landing operations. He was able to 
get many fine shots of the planes being 
caught as they landed. A fourth cam- 
era was located below decks in the 
"ready room" and was used to "eaves- 
drop" on the briefing of the pilots 
before take -off. 

The briefing of the NBC announcers 
covering the telecast also required spe- 
cial handling because narrator Rad 
Hall and announcers Bob Stanton and 
Ray Forrest had never been aboard a 
carrier before and the Navy has a 
distinct aversion to having its "ships" 
called "boats." Sequences were set up 
and the important parts of each opera- 
tion were outlined to insure complete 
coverage. The briefing paid off richly 
when the show went on the air. The 
announcers were able to anticipate the 
action, a point which proved to be 
very important during the actual tele- 
cast as it turned out cues were im- 
possible to hear when the approxi- 
mately 100,000 horsepower cut loose 
on the flight deck. 

With the preparations as complete 
as possible, the Leyte was lying off 
Ambrose Lightship, twenty miles from 
the Empire State Building on Sunday 
morning. The microwave antenna was 
tested and homed to its receiver on 
the building. After the contact had 
been completed, the carrier slowly 
moved out to a point twenty -six miles 
from the receiver. The carrier start- 
ed to fade! To avoid overheating the 

n mitter, the unit was shut down at 
2:30 p.m. After being turned on again 
in preparation for the 4:00 p.m. tele- 
cast, it was found that the signal was 
not clear enough for transmission. 
Three minutes before air time the sig- 
nal was still unsatisfactory. Sudden- 
ly the condition cleared and word was 
flashed that the show was on. Trouble 
started almost at once, two of the 
cameras above deck went out as the 
planes were preparing to take -off. 
Immediate repairs were made, how- 
ever, and the show proceeded on 
schedule. 

It took five months of preparations, 
the building of special equipment, and 
many hours of work, but the success of 
the show more than repaid its orig- 
inators. 

"Operation TV" was a success! 
30 

February, 1949 

NEW TRANSFORMERS 
And CHOKES 

BY POWER CONVERSION CO. 
TRANSFORMERS: 

INPUT: 115/230 V.A.C. 50 or 00 cycles. OUTPUT: 
2500 -0 -2550 V.A.C. (2000 V.D.C. after choke input 
filter at 500 SIA.) NII -112 S39.75 

ALL FOLLOWING TRANSFORMERS 
115 V.A.C. 60 CYCLE INPUT: 

OUTPUT: 750 -0 -750 V.A.C. (600 V.D.C. after choke 
input filter at 250 MA.) Includes 6.3 V.A.C. winding 
at. 5 amps and 5.0 V.A.C. winding at 4 amps. 
NH -106 57.95 
OUTPUT: 525 -0 -025 V.A.C. (500 V.1)1. after choke 
input filter at 250 MA.( Includes 6.3 V.A.C. winding 
at 5 amps and 5.0 V.A.C. winding at 4 amps. 
NH -107 57.35 
OUTPUT: 050 -0 -600 V.A.C. at 250 MA. 12 Y.A.C. at 
3 amps; 12 V.A.C. at 3 amps and 5 V.A.C. at 3 amps. 
Designed for Army surplus transmitters. 
Nil -l08 56.90 
OUTPUT: 255 -0 -250 V,A.C. at 60 MA. 24 V A.C. at 
.6 amps; 0.3 V.A.C. at .0 amps. Designed for Army 
surplus Itccivers. NH -109 $3.00 
OUTPUT: 0.3 Y.A.C. at fi amps. N1í- 110 52.25 
OUTPUT: 24 V.A.C. at 2 amps. NI1- 111 52.25 
OUTPUT: 2.5 Y.A.C. at 10 amps. (Titter tapped and 
shielded. Open frame mounting insulated for con- 
tinuous operation at 5,000 volts. NII- 113 54.20 

CHOKES: 
N11-115 -8 henries at 505 AMA. filter choke. 5,000 volt 
insulation 58.67 
NII- 110 -5 -20 Ilenry 500 MA. swinging choke, 5,0110 
volt insulation 58.37 
NH -117 -8 henries at 750 MA. filter choke, 7,500 volt 
insulation 512.90 
NH-118-5-20 Henries at 7511 MA. swinging choke, 
7,500 volt insulation $12.45 
ALL ABOVE ITEMS BRANI) NEW -NOT SURPLUS! 

COMMAND RECEIVERS: 
BC -455. 6 to 9.1 Mc. USED 56.95 
BC -454. 3 to 0 Me...NEW 56.95: USED $4.95 

MOBILE DYNAMOTOR -6 V. for Command Rec. 
#USA /(1151 s I .95 
TRANSFORMER NH -109 for Comet 1tec 53.00 

AC POWER SUPPLY AND SPEAKER 
Completely wired power supply 
and speaker with volume con- 
trol C.W. and on & of switch, 
housed in metal cabinet. For 
command receivers with connec- 
tions to plug into receiver and 
110 Volt 1;0 cycle line. Voltage 
output: 250 V. 50 MA., 6.3 V. 
and 24 V. 
Price: Completely 
wired 
Price: Kit of l'arts only $9.95 

COMMAND TRANSMITTERS: 
4 Mc .NEW $ 1 8.95: USED $ 14.95 

BC -457. 4 to 5.3 Mc.. .NEW $8.95; USED $5.95 
BC -458. 5.3 to 7 Mc...NEW $7.95; USED 55.95 

RC -456 MODULATOR -For Command Transmitter-- - 
Used $2.50 
TRANSFORMER NH -108 for Comm. Trans $6.90 

INPUT 
9 V DC 

12 V. DC 
12 V DC 
28 V DC 
12/24 V DC 
13/26 V. DC 
12/24 V DC 
28 V. DC 
14 V. DC 
12/24 V. DC 

28 V. DC 

DYNAMOTORS 
OUTPUT STOCK NO. 

415 V. 95MA DM 635 X 
D 402 
D401 
PE 94 

P, /S 03 
PE 101 
USA /0151 
DM 32 
DM 20 

440 V 200MA 
F /SCR 522 
F /NO. 19 MARK!! 
F /BC -645 
500 V. 50 MA 

F /Comm. Receivers 
230 V. 100 MA 
440 V 200 MA .nd 

220 V. 100 MA 
400 Cycle Inverter 

PRICE 
¶3.95 
3.95 
7.95 
7.95 
9.50 
2.95 
1.95 
1.95 
3.95 

D-104 9.95 
MC-149 F 

(Reconditioned) 12.95 

METER SWITCH 
Battery Balancing Switch used to read 
battery voltage and to switch load from 
one battery to another. Contains Weston 
2" Meter 0 to 15 1)t' Vohs, switch DPDT- 
20 amp. 125 V. pilot light indicator, and 
pull sw. Case size: 4's0'í "x $2.95 
21/2". Price: NEW 
MOTOR CONTROL RHEOSTAT- Heavy- 

duty, wire wound control for regulating speed of AC 
or DC mots, toy trains, etc. 150 watt, 8.28 ohms, 
5 amps. Price S I .75 

TG -10 KEYER -This well designed automatic keyer 
can he used for code classes. Photo cell Is actuated 
by ink tape recording; can be converted easily to a 25 
watt amplifier, 110 V. 60 cycle operation. Used - 
Tested $ 1 9.95 

ANTENNAS FOR ALL USES: 

TELESCOPING ANTENNA WITH 
Base I n s u l a t o r : Four section. steel. 
extends 0'2" to 23'6 ". Diameter taper 
front 1 %n" to t/a ". Each section fitted with 
adjustable locking damp. Cati be adjusted 
to length required for freq. Brown glazed 
base insulator and stand off. @ 1 2,95 (illustrated at left.) Price... $ 

WHIP ANTENNA FOR MOBILE 
AND STATIONARY USE 

SUP -48 Mast Base Mount- 
ing with heavy vertical 
Coil Spring, insulated a, 
top to reeive Mast Sec- 
tion MS -53. Mast Base 
only $2.95 

MAST SECTIONS 
For above MI' -48. tubular steel, copper 
coated, painted -in 3 foot sections. Bot- 
tom section MS -53 can be used to snake 
any length. MS- 52- 51 -50 -49 for tatter. 
Screw-in type. Any Section. 
Price 506 Ea. 
TAPERED STEEL MAST -40 foot with 
hinged mounting plate. Eight sections 
tapered 21/2" to 1/2". Price S 1 8.95 
WHIP STEEL -24 ft. two piece. Bottom 
section 4 ft. long. Taper 1/2" to 1 /a" 
Bottom Sec. threaded 1 ". Price.$2.50 
TELESCOPING STEEL ANTENNA-3 
Sections, 94" long. Telescoped 40 ". Size: 
1/2" to '4". Price $ I .75 
UHF ANTENNA -224" with small rubber 
Mtg. Size: 15Y.í" Dia. x 4" long 
Price S I .95 
GUY WIRE -Aircraft type, rust resist- 
ant. í5" Dia. 1,500 lb. test. 
Price per foot 2c 

A -27 PHANTOM ANTENNA -Used for loading 
131' -375, BC -191, and other transmitters. Price.5 1 .49 
A -62 PHANTOM ANTENNA -Used for loading 
RC -604 Trans. around 10 meters. Price S 1.49 

NEW ANTENNA ROTATOR 
Ideal reversible motor for rotating all 
types of antennas at the top. Weighs 
only 41/2 His. Size: 712" L. less shaft. 
Gear box and Mtg.: 4%" a 31 " 
Motor size: 5" L. x 21/2" D. Shaft 
size: Ni" 11/2" threaded. Operates 
from 24 Y. DC, 2 amps 4.5 ROSI or 
30 V.A.C. Torque: 70 lbs. per inch. 
Price $8.95 
TRANSFORMER (l'OR ABOVE) 110 
V. 50 cycle Primary; 36 V.A.C. Sec. 
Price 52.95 

SELSYN TRANSMITTER AND INDICATOR 
Ideal as Radio Beans position indicator for Ham, Tele- 
vision, or Commercial use. Complete with live -inch 
I -82 Indicator, Autosyn Trans., 12 Volt (!0 cycle trans- 
former, and wiring instructions. Price: NEW .$7.95 
I -82 Indicator only 4.95 
Auto, Transmitter only 2.95 

TRANSFORMERS 
Primary 110 Volt 60 cycle; 24 Volt Sec. 1 amp. 51.95 
Primary 110 Volt 60 cycle; 24 Volt Sec. 5 amp. 1.50 
Primary 110 Volt 60 cycle: 12 Volt Sec. 1 amp, I .50 

SELSYNS - 

110 Volt 00 cycle, 78411 Size V $5.95 Pair 
2á1G1 -110 Volt 60 cycle, Instructions 3.00 Pair 

MOTORS 
6 or 12 Volt AC -D(' Heavy Duty reversible motor with r" y t "' shaft. Price: N I V $2,95 h 
11 Volt AC -DC Motor -ideal for auto fans, models, etc, 
Shaft la" x rg ". Used- Tested 51.50 
Model Motor-12 Volt AC -DC '/" double end shaft 
motor. Size: 21/2" L x 21/2" W x l'A" II. Price.5 I .50 
110 Volt 60 cycle, Ball hearing, approx. 3.500 RPM 
1/25 111'. Shaft: k" x % ". Motor size: 63k" L x 4" 
II. Converted type. Price $2,95 
(land Tool Motor -12 Volt AC -DC 5,600 RPM. 3" 
1, x 11/2" Dia. with splined shaft '/a" D. x 'eta" L. 
Price $2.95 
MODULATION TRANSFORMER -200 watt Output. 
Pri. 5050 Z; Sec. 05110 Z Test Volt 3000. Used with 
TCS equip. -1625 Tube ideal for Comm. Trans. Size: 
11/2" x 21/2" x 31/2". Price: NEW $3.95 
AUDIO OUTPUT TRANSFORMER -Pri, 7500 7.: Sec. 
500 Z. Used with TCS equip. 12A6 Tube. Size: 2 %" x 
2%" a 3 ". Price: N10W 51.25 
MICROPHONE TRANSFORMER -Pri. 75 ohm; Sec. 
125,000 ohm. Used with TCS equip. 1625 Tube. Size: 
11,4" a 5Sá" x 21/2". Price: NEW 51.26 
OUTPUT TRANSFORMER -l'ri. 500 ohm: Sec. 0 
ohm. Used with TCS equip. to match Output item to 
speaker. Size: 2%" Mtg. Holes. Price: NEW $ 1.00 
FILTER CHOKE -8 IIy. 100 5Iì11. Res. 200 ohm DC. 
Used with TCS equip. Size: 21/2" x 2514" x :31/2". 
Price: NEW 51.25 

ADDRESS DEPT. RN ALL PRICES ARE F.O.B., LIMA, OHIO 25% DEPOSIT ON C.O.D. ORDERS 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, 01110" 
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WHERE TO BUY IT 

WHOLESALE RADIO 
of Baltimore 

Roost All TV Channels 
All models will improve performance 
of any TV receiver. Each has its own 
self -contained power supply. 

First in the Fringe Areas! 

RMS 

Model SP -2 

$2075 

Vision -TVA $17.25 
Masco- MTB -13X $18.00 
Vision -TVX $22.50 
Jerrold -TV -FM . $22.50 
Vision -TVZ $32.70 

ALLIANCE "Tenna-Rofor" 
Model ATR -a perfect rotator for 

Television or Amateur Antenna 
ONLY $2397 W Remote 

Contrith ol Box 

Best Buy in TV Antennas! 

13 Channel TV- 
FM Hi -Lo Array 

Each Section 
May Be 

Oriented 
Independently 

Vertrod 
Model FRR 

Sensational 
Value 

Gtf $971 

OHM /TE 1/2 Watt Resistor 
ASSORTMENT 

In Plastic 
Cabinet 

$1250_ 
Complete 

Contains 125 assorted (40 values 10 

ohms fo 10 megohms) little devils in 40 
separate compartments of the price 
of the resistors alone. (Meet JAN -R -11 
specifications.) 

The Tailor-hilt Cabinet- 
with 
Multi 

. Drawer 
27/8" wide 
21/4 deep 
5" front to 

back 
! Lots of 10 or 
More ..371/2c 
Single Unit, 

40c 

Unit Rigidly Interlocks with Others at Top, 
Bottom and Sides. 

WRITE DEPT. QR -73 TODAY FOR OUR 
FREE MONTHLY "FYI" BULLETIN 

Phone -MUlberry 2134 

WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. Baltimore St. 

BALTIMORE 1, MD. 

1:d2í 

International Short -Wave 
(Continued from page 112) 

cigalpa, apparently uses 5.890/5.895 in 
mornings and 5.875 in evenings. (Stark, 
Texas) Signs off 2300. HRA, 5.915, 
"Radio Lempira," signs off 2325. (Beck, 
N.Y.) 

Iceland -Swedes still report TFJ, 
12.175, Reykjavik, Sundays only 1615- 
1645. (Swedish DX Broadcast) 

India -The 0730 news from Madras, 
4.920, comes through nicely here in 
East; following AIR news relay, 
around 0740 a man continues with 
Madras news (English). 

Boice, Conn., has received airmail 
letter from Delhi, verifying his report 
on European experimental broadcasts 
on 15.16. Letter stated -"As you are 
perhaps aware, the broadcast which 
you picked up was part of our experi- 
mental service to Western Europe, and 
as such your comments have had a 
very special significance for us. We 
do hope that you will listen in again 
and favor us with your remarks." 
Schedule for these experimental trans- 
missions to Western Europe were list- 
ed 0230 -0245, news and music, on 17.83, 
15.16, 21.51, 15.35; 1000 -1115, news and 
music, on 9.670, 15.16, 17.83, 21.51, 
15.35; 1400 -1500, music, on 9.565, 11.76. 

Current AIR schedules, just received 
airmail from Delhi, effective to March 
15, are : 

Delhi- -VUD2, 10 kw., 7.290, 2130- 
2330; 9.630, 0200 -0400 (0200 -0430 on 
days of educational broadcasts) ; 7.290, 
0630 -0800; 3.495, 0815 -1230. VUD3, 5 
kw., 9.670, 2040 -2250; 17.760, 0200 -0400; 
15.290, 0715 -0745; 7.270, 0800 -0835, 
15.290, 0845 -1100; 6.110, 1115 -1230 
VUD4, 10 kw., 11.850, 2040 -2250, 0200- 
0400, 0715 -0835, 0845 -1230. VUD5, 100 
kw., 11.790, 2040 -2230; 15.190, 0030- 
0215; 17.830, 0230 -0315; 15.190, 0430- 
0530, 0600 -0630; 9.590, 0830 -1100; 
11.790, 1130 -1230. VUD7, 100 kw., 
15.160, 2030 -2145, 0030 -0215, 0230 -0315, 
0515 -0800, 0830 -0900, 1000 -1045; 6.190, 
1110 -1315. VUD8, 7.5 kw., 21.510, 2100- 
2245, 0430 -0530, 0630 -0700, 0745 -0800; 
9.570, 1000 -1045, 1110 -1315. VUD9, 7.5 
kw., 15.350, 2100 -2245, 0230 -0400, 0500- 
0700;11.870,0800- 0900,1000- 1045,1110- 
1315. VUD10, 20 kw., 11.830, 2030- 
2200; 17.830, 0030 -0215; 21.510, 0230- 
0315; 17.830, 0430 -0500, 0515 -0800; 
11.830, 0900 -0930; 17.830, 1000 -1045; 
15.130, 1130 -1230. VUD11, 20 kw., 
9.630, 2040 -2200, 2230 -2245; 15.290, 
0030 -0145, 0530 -0630; 9.630, 0715 -0745, 
0800 -1100, 1110 -1315. 

Bombay -VUB2, 10 kw., 7.240, 2100- 
2300;9.550,0130 -0400; 7.240,0500 -0845, 
4.880,0900 -1230. 

Calcutta -VUC2, 10 kw., 6.010, 2030- 
2230; 9.530, 0200 -0430; 7.210, 0600 -0800; 
4.840,0815 -1200. 

Madras -VUM2, 10 kw., 7.260, 2030- 
2230; 9.590, 0200 -0430, 0530 -0630; 4.920, 
0700-1200. 

Indonesia -"Radio Gelora Pemoeda," 
11.112, Soerakarta, is believed sched- 
uled 0500 -0830. (Fern, Hawaii) 

A Batavia publication, Pedoman 

HIWAY ComPAnY 
A 

SPECIALS / 4 7,tocLld hoist C. itic.CCyü / 

832 -A TUBE 
Special this month only! Here's the tube your Spares 
Kit is crying for! BRAND NEW. $3.25 ea. Order 4 
for $12.00 and we prepay the shipping. 

NOISE FILTER 

Mallory. Excellent reports on these from all users. 
Good for 100 amps. Wt. 3 lbs. 
BRAND NEW. Ea. 97c 

PREPARE FOR THE MARCH WINDS 
-Two speeds of wind -with a BOX KITE. The one 
that held the antenna in the sky for the SCR 578 
Gibson Girl. Wt. 11/2 lbs. Ea $1.79 

ARC -4 TRANSCEIVER 
Every customer a satisfied one. The Navy 140 MC 
Transceiver, complete with conversion info. Used, 
excellent condition. Complete with tubes A Hiway 
Headliner! Ea $17.49 

ATA /ARA OPERATING SPARES KIT 
Similar to the SCR 274N Command Set. Chuck full 
of parts: condensers, transformers, resistors -exact 
duplicates for your command set that really fit. 
49 tubes: 1625, 1626, 1629, 12 SK7, 12K8, 12SR7, 
12A6 and others. A must for aircraft radio users. 
A bargain for everyone! Wt. 28 lbs. Ea... .$26.75 

THE HIWAY POLICY: Satisfaction guar- 
anteed or your money back. Send 25 %r 

deposit with order and balance C.O.D. OR 
save C.O.D. charges by remitting in full. 
plus shipping costs. We refund the overage. 

HIWAY COMPANY 
Electronic Division 

1304 S. HOOVER ST. 
(Just S. of Pico) (Fitzroy 0343) 

LOS ANGELES 6, CALIFORNIA 
Send for our FREE catalogue! 

WHY PAY MORE! 
Save on Surplus Buys 

ALL ITEMS POSTPAID 
3- /4 RPM, HI- TORQUE ELECTRIC MOTOR 
BRAND NEW SURPLUS! GUARANTEED! 

For rotating ham, FM, Tele- 
vision antennas and m a n y = other uses. 

Operates on 110V AC, 60- = cycles 
D conde 

n I y 12 
condenser). - Reversible. Self -locking 

clutch. Quiet. 
Full 

foInstruction QUAD. 
Govt cost, $40. 295 

NEW LOW PRICE, POST!' .\.i. , \. 
BEAM FILTER -POOR MAN'S 95'R __ _- "' Brand New Aircraft 

Radio Range Filter. 
in black crackle fin- 
ish. similar to FL -8 

,. unit, made by UTC. 
Size 21/4 x 51/ x 
31/a °. with two .\ 

u 
tput j oks plus 

a ft. cord with PI,- 
. 5 plug. Unit e- 
duces interference 

n phone and CW I ny Pa fig ,,- ,.,,., i,r voice frequency or 

NEW LOW PRICE. $1.95 EA.. PO ,TPAID í'.-:. \ 

TUNING CONTROL 
KNOBS 

For Command Set Re- 
ceivers BC453, 4, etc., 
sleeve.w Brand 

eking 
ew 

not surplus. 
NEW LOW PRICE . . 

59c EA., 3 FOR $1.75 
POSTPAID U.S.A. 

A -62 ARMY PHANTOM 
ANTENNA 

Use for wave and frequency me- 
ters and building transmitters. 
Includes resistors. binding posts. 
steel case. tuning indicator, tun- 
ing dial, tuning condenser. and 
c51. 

-I:. $1.95. POSTPAID U.S.A. 

rALVARADIO, Dept. RN-I6 
903 S. Alvarado, Los Angeles 6, Cali 
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Radio Gids, lists these Indonesian s.w. 
outlets- Batavia Oosters, 2.240, 4.910, 
11.770; Batavia Westers, 2.600, 4.865, 
10.365; Batavia Gemengd en Buiten- 
land, 7.270, 15.150, 17.630, 19.345; Ban - 
doeng Oosters, 4.945, 6.170; Bandoeng 
Westers, 3.040; Sourabaya Ooosters, 
4.370, 7.295; Sourabaya Westers, 3.240, 
4.840; Semarang, 2.510, 11.030; Pon - 
tianak, 8.090; Medan, 7.210; Padang, 
3.270; Palembang, 4.855; Makassar, 
5.030, 9.550, 11.084; Menado, 9.800; 
Ambon, 3.380. (Gillett, Australia) 

Iran -Radio Tabriz is again off fre- 
quency, heard on 6.100 although listed 
6.090. (Bluman, Nor. Afr., via Nat - 
tugglan, Sweden) EPB, 15.100, Tehe- 
ran, has fair to strong signal with 
news 1440, signs off 1500. (Beck, N.Y.) 

Iraq- Baghdad I, 7.092, operates 
2300 -0030, 0800 -1400 in Arabic; Bagh- 
dad II, 7.062, operates 1000 -1300 in 
Kurdish, 1300 -1400 in English. (Short 
Wave Listener, London, via Fern, 
Hawaii) 

Italy -Rome is received with good 
signals from around 1300 daily on 
11.81, 9.630; news 1345 or 1350; is di- 
rected to Africa. (Fargo, Ga.) 

Japan -JKC1, 9.69, JVW, 15.225, 
heard recently 2300; JVW, 15.225, 
heard again evenings with strong sig- 
nal, and JVW3, 15.235, is in parallel. 
(Balbi, Calif.) 

Korea -The station on 7.784 in par- 
allel with 4.400 has been a good signal 
recently here in East early mornings; 
no English heard. Fern, Hawaii, says 
this is new North Korean transmitter 
at Pyongyang, scheduled 0300 -0900, 
1600 -1730, 2200 -2330. 

Lebanon -Bluman, Nor. Africa, says 
Radio Beirut, (announced) 8 036, and 
medium -wave 730 kc. are on the air 
0000 -0130, 0500 -0730, 1000 -1630 with 
English 1000 -1100; French 0045 -0100, 
0630 -0730, and 1400 -1515. (Radio Aus- 
tralia) Peddle, Newfoundland, says 
Radio Beirut has improved signal at 
1345 to after 1600. Pearce, England, 
says signature tune for English period 
ending 1100 is "Pack Up Your Trou- 
bles." 

Madagascar -Bromley, Ontario, re- 
ports Tananarive's 6.064 outlet heard 
0553 with old musical selections, occa- 
sional speech (French) by woman an- 
nouncer, seems to leave air 0600 or 
0605. Dilg, Calif., reports the 6.064 
and 9.694 outlets are readable 0920- 
1400, but at the time this was compiled 
he had not yet heard the 10.614 one. 
However, Peddle, Newfoundland, hears 
the 10.614 outlet weak at 1330 to 1400 
sign -off. Gillett, Australia, confirms 
that Tananarive is operating on a new 
frequency of 7.375 in parallel with 
others. 

Malaya -Desouza, Singapore, re- 
ports Kuala Lumpur has started ex- 
perimental transmissions 1900 -2100 on 
6.025, 1013 kc., and 1203 kc.; Sundays 
continues after 2100 when relays pro- 
grams from Singapore. (Radio Aus- 
tralia) Radio Malaya, 4.780, heard 
1000 -1100 sign -off, news 1100. Rosen - 
aurer, Calif.) The Blue Network pro- 
gram was heard in England from 
around 0930 on 4.825 with 4.785 

February, 1949 

BEST BUYS -KITS -PARTS -ACCESSORIES PR T 
TN -213/APR -I 

(80 to 300mc.) and 

TN -3B /APR -I 
(300 to 1000mc.) 

TUNING UNITS 
Converts your present 

N receiver to an UItra- 
t igh Double Super by 

the addition of one of 
these units. Simple con - 

nectons supplied with each 
unit. Dial reads directly in 

Megacycles. Butterfly type 
UHF tuning cavities employed 

for taping. All units exc. cond. 
and tested before shipping. A real buy for only $17.50 ea. Set of two units cov- 

ering 80 to 1000 mc. $32.50. Don't miss this! Limited supply. 

POWER SUPPLY FOR 
ANY 274 -N RECEIVER 

Here it is -at last! Just plug it into 
the rear of your 274 -N RECEIVER 

any model! Complete kit. and 
black metal case, with ALL parts 
and diagrams. Simple and easy to 
build in a jiffy. Delivers 24 volts 
plus B voltage. No wiring changes 

to be made. Designed especially for the 274 -N 
receiver. All conversion parts included. (Resistance - 
filter Kit $ 6.95) Standard model has choke 
filter $7.95 

BC- 454 -3 -6 MC. 
Brand new sealed cartons with tubes, diagram and 
instructions included, for converting to 10 Meters. 
ONLY $5.95 ea. 

VHF SURPLUS TUBES 
FILAMENTS TESTED 
BEFORE SHIPMENT! 
ALL BRAND NEW! 

826 UHF Triode. Full ratings 
(86 watts output) up to 250 mc! 
1000 v. plate @ 125 ma. Get 
real power on 2 meters with a 
pair of these tubes. All tubes 
BRAND NEW! Get yours NOW at 
only 75c ea. or 4 for $2.40. 

RCA 8012 VHF Triode. TAN- 
TALUM plate and Tantalum grid! 
35 watts output. 40 watts Plate 
Dissipation. Used as ose. or amp. 
at full ratings (1000v. (5 Sams.) 
up to 500 MEG! Double plate 
and grid connections allow bal- 
anced circuit design. High "Q" 
lines and simplifies neutraliza- 
tion. C.T. 6.3v. Filament reduces 
filament lead inductance. All 
Brand NEW! Reg. price $14.50. 
Surplus price while they last, only 
$2.45 ea. or 4 for $8.40. 

WE316A VHF Triode. Brand 
NEW! Commonly called the "door- 
knob" this triode is outstanding 
for VHF. 30 watts plate dissipa- 
tion. Used as oscillator to 1000 
MEG. 450 plate n 80 ma. 71/2 
watts output at 100 MEG! Reg. 
price $18.50. Our very low price 
79c ea. or 4 for $3.00. 

WE717A PENTODE. Hams 
know this tube's ability to "soup 
up" any receiver. Has transcon- 
ductance of 4,000 and is directly 
interchangeable with 6SK7. Low 
loss base and ultra -short leads 
allow this tube to function better 
at high frequencies. ALL BRAND 
NEWI Orig. cost $3.75 ea. Your 
price 98e ea. or 4 for $3.25. 

8298 TWIN BEAM TETRODE. 
This well known tube is ideal for 
application at VHF. Full output 
(87 watts) up to 200 MEG! 
750v. plate 01 240ma. 6.3v. or 
12.6v. filament. BRAND NEW! 
Your Cost $3.95 ea. or 4 for 
$13,50. 

CERAMIC SOCKET for 829B. 
832 etc. 49e ea. 

832A TWIN BEAM TETRODE. 
(Not pictured) 26 watts output 
up to 200 MEG! 750v. N 90 
ma. 6.3 or 12.6v. fil. BRAND 
NEW! $3.95 ea. 

810 Power Triode. This tube 
is a real powerhouse! 575 watts output up to 30 mc! Carbon anode. Grid out of 

side of envelope for max. h.f. efficiency. BRAND 
NEWT Only $5.95 ea. or 4 for $21.95. 

815 Twin Beam Tetrode. Full ratings (56 watts output) up to 125 mc! Requires only .18 watt grid driving power for full output. A very versatile 
tube for most any h.f. application. Brand new. 
Only $2.50 ea, or 4 for $9.20. 

lit 
4 MFD. 600V. OIL CONDENSERS 

BRAND NEW IN SEALED CARTONS. Mfgd. by Sprague and Aerovox. Rectangular type; porcelain insulator terminals 75c ea. or 5 for $3.00. 

1J 
RM -29A TELEPHONE 

l 

P-/) 
zr_Ai 

Brand New! 
These famous tele- 
phones now avail- 
able in limited 
quantity. Contains 
magneto ringer 
system for calling. 
Uses standard bat- 
teries available 
anywhere. Only 
two wire line 
needed to connect. 
Units may be par- 

alleled on same line. 
Lines up to several 
miles can be used. 
Ideal for Communi- cation, Orientation of TV Antennas, Farms, Factories. etc. One RM -29A Telephone with battery and one TS -13 Handset, all BRAND NEW. PRICE ea. $12.95 

TS -10 SOUND POWERED 
HANDSETS 

These 
e 

what you have been waiting for! All BRAND NEW. Made by WE, 
batteries 

Automatic 
ra transformers, of course! Use- ful for TV antenna installations, inter - ms, line cum 

m 
ication, etc. "No battery" feature makes It possible to provide communications in plants where 

TS-l0 ' 
the chemicals 

end of a 
used. 

i a and you 
a 

have communication in you 
or wire your orders 

a jiffy. Air-mail is 
limited. Price $16.95 per quantity p pair. 

SIGMA HERMETICALLY SEALED 
7000 OHM SPDT RELAYS! 

Operates on 1 ma. current change. Thla relay requires n maintenance as all moving parts and contacts 
VACUUM! Manufactured by SIGMA this relay spells TOPS in performance. Con- tact ratings. 1 amp. Used in hotoelec- tric equipment. remote control 

photoelec- tric , e e s. 
t. etc. Heavy re lead connections. eSpade bolt mtg. mp lifies installation. Govt. 

$1cost many times o how price of only .95 ea. 10 for $17,00. 

AMERTRAN TRANSTAT 
VOLTAGE REGULATOR 

Here's a real value! 
Spiral screw type 
brush adjustment with 
handwheel. Extremely 
heavy brushes. 2.17 
max. amps. Voltage 
range 103 -126 volts. 
115v. 60 cycle fixed 

winding. Useful for pre- 
cise voltage adjustments. All 

units exc, cond. ONLY ea. $4.95 

FL -8A FILTER 
Improves ANY receiver! 1020 cps Filter, connects be- tween output of receiver and 'phones or peaker. Hear only ONE signal at a time. Cuts t Interference d background noise. AMAZING PERFORMANCE! Complete with cords, 'phone plug and extension ronnector. BRAND NEW, made by UTC. War Surplus Item Original cartons. POSTPAID $2.95 

Qìp 

Overstock on famous neutralizing kit. Mfr's. 
name withheld on request. Contains 4 tools 
in handsome Leatherette case. All standard 
sizes for most makes of radios. 
ONLY ea $1.50 

NEUTRALIZING 
T. 

DELUXE 
This is the last word 

m a 
n 

e tralizing kit assort- 
ment. Contains 8 different 
tools. All crew drivers 

husany built to w ithstand hard 
usage. Also includes a see. shaft 
screwdriver to use "difficult" 
places. All tools conveniently pack- 
aged in i 
case. Your price 

Leatherette 
only, es -... $3 50 

HEAVY DUTY FILTER CHOKE 
5 H. @ 400ma. Huskily built Govt. 
Surplus. BRAND NEW. 4 studs for 
mounting. Handsome grey finish. 
Your price ONLY ea. $4.95 
8 H. @ l00ma COLLINS CHOKE. 
Similar to above picture. Completely 
potted and shielded. Grey finish. 
BRAND NEW. ONLY.. . ea. $1.50 

10 H. N 200 ma. CHOKE. Mfgd. by 
KENYON. Grey finish. 90 ohms re- 
sistance. Fully potted and shielded. 
BRAND NEW! Don't miss this buy at 
ONLY ea $1.95 

SURPLUS 

M1NIM 

Volume" 

Volumell NON AYAILABLf/ 
Contains valuable information on 
the conversion of ART -13, ARC -5 
and BC454 for 28mc., ARC -5 VHF 
Xmtr., BC -375 and 191 Xmtrs., 
LM freq. meter, ARB receiver, TA- 
12B&C Xmtrs., AVT -112A Xmtr., 

2so 
GO -9 and TBW Xmtrs. Selenium 
rectifier pwr. units. Surplus Beam 
rotating mechanisms. Price: $2.50 

Postpaid. VOL. I also available at the same price. 

* 4 -HOUR MAIL -ORDER SERVICE. WE SHIP ANYWHERE. 
20% DEPOSIT MUST ACCOMPANY ALL ORDERS, BALANCE C.O.D. 

OFFENBACH & REIMUS CO. 
372 ELLIS ST. SAN FRANCISCO, CALIF. 'PHONE -ORdway 3 -8551 
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CONVERT YOUR RCA 630 OR CROSLEY 307 TO 

PROJECTION TELEVISION! 
The gigontic 
picture this 
set projects 
must be seen 
to be be- 
lieved) One 
set con- 
verted by a 
Los Angeles 
company 
was dem- 
onstrated at t h e 
5hriner's 
T e m p l e 
during the 
Rose Bowl 
game. It 
was seen 
by 4800 
people at 
one sitting! 
A 12x 16 foot 
rear projec- 

tion plastic 
screen of our 
t y p e w a s 

used 

G. E., Ph11co. 

Transvision, etc. 
-practically 
any set using 
electro -mog 

netic deflection can be 
converted to Projection 
Television. 

The complete kit for RCA 630 or Crosley 
307 conversion -less chassis and cabinet 
-includes necessary condensers, resistors, RF power 
supply, kinescope tube, lens, stand, front plate, 
ring for mounting lens and ful. instructions. 

Net Price, $299.50 Complete 

JUST RECEIVED! 
THE NEW SPELLMAN F1.9 

PROJECTION TV LENS 

Dimensions: Length 7', Diameter 41/4" 
F1.9 EF. 5 in. ( 1 27.0 mm). This lens incorporates in 

barrel o corrective lens for use with a 5TP4 projec- 
tion tube. It is easily removable for use with flat type 
tubes. lens can be utilized to project picture sizes 
from several inches to 7 z 9 feet. 

Only $90 complete with 
mounting ring 

Machined slotted Mounting Ring available for h:.6 
focusing adjustment. Has 4 holes for easy mounting 
on plate. $8.00 extra. 

30 KV RF POWER SUPPLY 
Dimensions: Length 14', Width 1 1', Height 1 11/4' 

New Improved unit of exceptional regulation. Has o focus control pot built 
in for use with 5TP4 Tube. Voltage variable from 27 to 30 KV. Supply 
utilizes 6 tubes. 

Net Price, Including DC Power Supply. $99.50 
Include 25 % Deposit With Order, Balance C.O.D. 

PIONEERS IN PROJECTION TELEVISION 
SPELLMAN TELEVISION CO., INC. 
DEPT. A, 130 WEST 24th STREET, NEW YORK 11, N. Y. AL 5-3680 

TheOutstandingUNFReceiuerBuy! 

BC-1068 
Frequency rang,' 150 to 200 me, covering the new 
taxicab. polfse, fire and telephone channels. Hun- 
dreds In use for amateur 144 -148 me hand by slight 
retuning of the input circuits. These circuits are all 
on separate controls thus eliminating tracking 
prnhlents. Conversion to FM is simple with instruc- 
tion.. supplied. R'rite for complete data 
14 tubes -two ItF stages -fire 1F stages! Built -In, 
heats -duty 110- 115 \ -, 60 cycle power supply. Tops 
in sable and performance. Units offered are in ex- 
cellent internal conditions hut some housing cases 
are scuffed or shelf -worn. 
Complete with U tithe. 

SF -11 TRANSMITTER 
The demand for phik unit has been heavy -get your 
orders in fast to take adsantage of this desirable 
item at this lost price. Good. used condition. Com- 
plete with 2.5 Me Coil and four tine. 56.95 
Additional coils..S I .00 ea. (ti -7.:i me coils sold 
out 

BEACHMASTER PORTABLE 
250 matt sound system. Still another tremendous 
buy on a fast -disappearing item S 1 95.00 
250watt amplifier . . complete with tubes and cables. 
Speaker cluster. (Nine 35 watt units and horns)$$9.50 

(:ass- engine power supply. 110V, AC -1500 watts- 
approx. 135 lbs $249.50 
BC -1023 75 MC RECEIVERS. Brand new -with 
tubes $4.95 
BC -620 TRANSMITTER -RECEIVER. l'sed, excel- 
lent condition with tubes $7.95 
PE -120 POWER SUPPLY. For BC -020 from 6. 12. 
24\'. Good. used rand $9.95 
VIBRATOR TRANSFORMER. 8V pri. Sec. 345 -0- 
345. 135 ma $1.95 
CHARGER TRANSFORMERS. Fri. 110V, 60 cycle. 
See. tapped at 9- 10- 11 -12 -13 volts. 1.6 amps 81.95 
TWO- STATION TELEPHONE SETS. Complete 
ssirh 125' wire. Two units $17.50 

ad Nov. RADIO NEWS. . 159. for more 
detail.) r ail. and other outstanding values in desirable 
merchandise. write for our new catalog. 

EXPORT ORDERS SOLICITED 
All prices F.O.B. San Francisco. Calif. (Calif. pur- 
haner. dd 21.2c:-. sales tax.) All Items subject to 

1s sale. Prices subject to change without notice. 
Minimum order $2.50. Terms. c h or 25,7e with 
order. balance C.O.D. No orders without deposit. 

SAN FRANCISCO RADIO & SUPPLY CO. 

Dept. R -2, 1214 Market St.. San Francisco, Calif. 
Phone Market 1.4568 

"Serving the radio public for over 
20 years from the same location. 

$29.95 
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RADIO TUBES 
IMMEDIATE DELIVERY 

R.M.A. Guaranteed 
Individually Sealed 

GT Types 
6K6GT ....$.36 
6K5GT .... .41 

6V6GT .... .41 

6SA7GT ... .41 

6SJ7GT ... .41 

6SK7GT ... .41 

6SQ7GT ... .41 

6X5GT .... .36 

12SA7GT .. .41 

12SQ7GT .. .41 

12SK7GT .. .41 

12SJ 7 GT .. .41 

35L6GT ... .36 

35Z5GT ... .29 

50L6GT ... .41 

Cartons 

Miniature 
Types 

1S5 $ 45 

1T4 49 

1R5 49 

3S4 .49 

6BA6 45 

613E6 45 

6AT6 .38 

12BA6 .45 

12BE6 .45 

12AT6 .38 

35W4 .38 

50B5 49 

Sold In Lots of 50 of a type only. 25% 
Deposit Required on COD Orders. 

KEYSTONE 
Radio & Television, Inc. 

152 West 42nd Street 
New York 17, N. Y. 

(approx.) in parallel for a time, off at 
1105 after news summary; on Sundays 
runs to only 1035; more recently not 
heard on 4.785. (Pearce, England) 

Mauritius -Bluman, Nor. Africa, re- 
ports a s.w. outlet on 7.340 operating 
from this island 1000 -1215, using 
French only, but some days does play 
BBC recordings around 1100; follow- 
ing French news, station signs off 1215 
with "God Save the King." (Radio 
Australia) Is believed to identify as 
"Ici le Poste de file Maurice." 

Mozambique- Frequencies recently 
registered by Lourenco Marques in- 
clude CR7BK, 759 kc., CR7BO, 730 kc.; 
CR7AA, 6.137; CR7AB, 3.490; CR7BD, 
15.240; CR7BE, 9.715; CR7BF, 11.835; 
CR7BG, 15.285; CR7BH, 11.718; CR7BI, 
17.915; CR7BJ, 9.645; CR7BM, 3.440; 
CR7BP, 6.035; CR7BQ, 21.700; CR7BU, 
4.925; CR7BV, 4.835; CR7BW, 2.330; 
CR7BX, 2.430; CR7BY, 2.490; CR7BZ, 
3.320; CR7CA, 3.400; CR7CB, 6.160. 
(Legge, via NNRC) 

CR7BJ is heard with fair to good 
signal at 1500 sign -off; under Sharq- 
al-Adna in 0000 -0100 transmission; fre- 
quency appears 9.653. (Beck, N.Y.) 

A recent Sunday, CR7BE, 9.707 
(approx.), was good level with English 
at 1000 -1100; acknowledged reports 
from listeners. gave QRA as P.O. Box 
594, Lourenco Marques. 

English programs run weekdays 
0000 -0300, 0700 -1100 (Sundays 0200- 
1100) on 9.705; daily 1100 -1600 on 4.932, 
3.490. (Swedish DX Broadcast) The 
4.825 channel is heard in England 1300, 
weak, in Portuguese. (Pearce) 

Nicaragua -YNBH, 6.540, Radio 
Panamericana, has good signal eve- 
nings to 2300 sign -off. Radio Mundial, 
Managua, has excellent signal on 6.462 
evenings. (Beck, N.Y.) 

Northern Rhodesia -ZQP, 9.710 or 
slightly higher, Lusaka, is being heard 
in California daily 1000 -1130 and Sun- 
days 1030 -1130. (Rosenauer) I re- 
cently heard this station with weak 
level at 1030 -1115 (fade -out) on a Sun- 
day, not readable, except for a few 
moments at a time. 

Norway -Worris, N.Y., says Oslo's 
nightly transmission for overseas lis- 
teners, 2000 -2100, is now on LKQ, 
11.735 (100 kw.) , LLG. 9.610, LLI, 6.185 
(both 8 kw.). 

Oslo now has a new broadcast for 
Europe in Norse and English- similar 
to the one to North America -at 1400- 
1500 on 15.170, 11.850, 9.610, 7.210 
(Tromsoe) ; 15.170 (100 kw.) signs off 
1500 but 11.850 and 9.610 are heard un- 
til sign -off at 1700 (Home Service). 
(Beck, N.Y.) The 15.17 outlet has been 
heard in New York with English at 
1000. (Schild) "Hier Oslo" is heard 
in England on 11.850 mornings and 
afternoons on 6.185; heard on 19.220 
which seems harmonic of 9.610; 9.540 
listed frequency appears actually 9.55; 
also heard on LLR, 7.240, Fredrikstad, 
scheduled 0530 -0740, 1100 -1700 (Sun- 
days 0000 -1700) ; LLQ, 21.730, is listed 
10 kw., daily 0800 -0830 in parallel LLG, 
9.610, LLN, 17.825. (Pearce) 

Pakistan- Swedes report Radio Pa- 
kistan as evidently operating on two 
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frequencies -heard in Sweden on 6.062 
with news in English 2130, and audible 
there on 6.210 around 1030. (Swedish 
DX Broadcast) This Karachi station 
is heard in Hawaii on 6.225 with fair 
signals to 1116 sign -off; English 1010- 
1020; announces as either "Azad Kash- 
mir Radio" ( "Free Kashmir Radio ") 
or "Radio Pakistan," but two an- 
nouncements are seldom used togeth- 
er; programs 1009 -1043, 1100 -1116 are 
announced as "Azad Kashmir Radio," 
at 1045 -1059 as "Radio Pakistan "; 
closes with slogan "Azad Kashmir 
Zindabad!" (Fern, Hawaii) The slo- 
gan translates "Victory to Free Kash- 
mir!" 

Palestine -Bluman, Nor. Africa, has 
logged Radio Negev on approximately 
6.700 (44.8 meters); scheduled 0500- 
0530, 1230 -1300, news at start of each 
transmission. (Radio Australia) 

Panama -HP5A, 11.700, Panama - 
Colon, heard 0530, news in Spanish 
0545; HP5H, 6.122, Panama, "The 
Voice of the Crossroads," heard with 
what it called test transmission con- 
sisting of request tunes for "stateside 
listeners," 2300 -0000. (McPheeters, 
La.) 

Philippines -Rex Gillett, Australia, 
reports -"A Filipino which had me 
tricked for a few weeks is the 12th 
harmonic of the BCB station WVTM; 
the frequency of 15.600 is almost con- 
tinuously covered by code, but after 
listening diligently for several 'nights,' 
I found it was `WVTM, serving the 
Forces on Luzon, 1300 on your dial'; 
WVTM leaves the air 1000 with 'Star - 
Spangled Banner.' " 

Poland -A second report by an East- 
ern DX -er to Radio Polskie on its 9.530 
frequency heard several months ago, 
resulted in card verification; accom- 
panying letter stated tests on 9.530 had 
been run by the technical department 
and that at the time, the Foreign 
Liaison Section had no knowledge the 
tests were being carried out! 

Portugal -Peddle, Newfoundland, 
reports Emissora Nacional, Lisbon, 
6.350, 1830 -1900 sign -off; CS2MA, 6.374, 
1900 -2030 sign -off; CS2ME, 9.730, 1900- 
2030 sign -off; CS2MK, 11.027, 1500- 
1700; CS2MQ, 15.100, 1500 -1700, 0700- 
0715 (fade -out). 

Portuguese Guinea- Bissau's CQM -4, 
7.943, is being heard in Ohio with good 
to fair signal to closing 1800 with "A 
Portugesa;" sometimes has bad 
CWQRM. (Driver) 

Portuguese India -Bluman, Nor. 
Africa, reports a station operating 
from this country on 7.230 daily to 
1000 when signs off with Portuguese 
National Anthem, "A Portugesa;" 
Monday through Saturday, programs 
are Indian type but Sunday uses Por- 
tuguese. Location is Goa, and call may 
be GOA. (Hutchins, Radio Australia) 

Roumania -P eddle, Newfoundland, 
hears Bucharest, 9.250, with English 
1500 -1530. The 6.200 outlet is in paral- 
lel. (Pearce, England) 

Siam -Radio Bangkok, 6.010, is 
heard 0845 -1000 sign -off, irregularly as 
late as 1030, fine signal on West Coast, 
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RADIO TUBES 
Standard Brands -All Brand New 

IC 

STAHl. SF7! 
There's a Reason Why We Add Hundreds 

of New Names to our ever -growing list 
Look at these Values! each month. 

TRANSMITTER-RECEIVER 
Navy Model ABA -1 (CG- 43AAG) 

Army Model SCR -515A 
Known as the BC -645 

450 MC -15 TUBES, Brand New 
Can be easily converted for phone or CW 2- 
way communication. Covering the following 
bands: 420 -450 MC ham band, 450 -460MC for 
lixed or mobile, 460 -470MC for citizens. 470 -500 
MC television experimental. Size 1030x13%x 
4 34. Contains 15 tubes: 4 -7F7, 4 -7117, 2- 
7E6, 2 -6F6, 2 -955, 1- WE -316A door knob. 

Here is what you get: 
BC -645 with 15 tubes 

1 
Dynamotor Keyer Unit, 

CWD -21 AAX 
Remote Control Unit, r 

CG -23ABJ J Complete Instruction Book 

295 

Complete set of plugs, antennae and rack mount- 
ings for control box. 
Sold with above unit only $3.95 

OSCILLOSCOPE 
3" BC991B - can be 
rack mounted; operates 
on OVDC or 110VAC. 
Complete with 2 -6H6; 
4 -6SF5; 1- 6S.117GT; 1- 6SL7GT ; 2- 5Y3GTG; 
1 -31'1; in original export packed cases. 

Brand New $49.50 
COMPLETE SET of spare tubes same as abn'e 
Plus 1 extra 3P1 in export packed $ 1 2,50 
case D L 

RADAR JAMMING 
TRANSMITTER 

Ultra High Frequency 
Band width 31/2 meg. wide 

I -931A Range 

2 -6AC1 
500.100 Meg - 

Simple to con - -6AG7 vert to many 

2 -703A uneo. Has 10 tubes, amtaiu> Nog r 
and motor to cool tubes. Brand 

l-801 New and complete with all tube.. 

2 -5R4GY 
Weight approx. 50 lbs 21" I. 

1n'4" u 7a/i" h. in metal °ue. 
Close Out Sale -Whil0 I-2X2 they last $ 1 2.95 

SOUND POWER 
Hand Sets TS -10 

TS -10 Sound power hand sets, in original 
* packing. Can be used up to 50 miles -no 
* battery necessary. Brand New. $27.95 
* Each. $15.00. 2 for 
* * * * * * 

MICHAEL STAHL INC. 
39 VESEY ST. 

* WOrth 4-2882 New York 7, N. Y. 

G.E. WATTHOUR METERS 
Single phase -60 cycle 115 -120V. 95 $6. too wire 5 amp C7 7J 

2C 34/VT 224 ...$ 0.59 
2C 43 7.50 
3C 24 .39 
4B 25/6CF 5.95 
717A 1.59 
723A/B 5.95 
724A/B 4.95 
724B 1.50 
7210A 22.50 
801 .99 
807 1.29 
815 2.49 
837 2.49 
843 .69 
1626 .49 
2051 .95 
7193 .39 
8012A 4.95 
9002 .59 

NAVY TBY TRANSCEIVER 
28 to 80 Megacycles 

Frequency equip. 
Types of transmis- 
sion MCW Teleg- 
raphy a n d Teleph- 
ony. Power output 
.5 Watts. Complete 
with tubes, aerial 
Head Set, Crystal 
Control, Microphone, 
3 spare tubes and 
Canvas carrying 
case. 

$32Só 

Streamlined Aural -Null 
Aircraft Direction Finder 

ANTENNA LOOP 
RCA Model AVA -62A 

This Aural -Null Aircraft direction finder, made 
by RCA, is designed to enable Aural -Null di- 
rection finding in aircraft when used with re- 
ceivers to which they can be adjusted. 

Equipment consists of Streamlined Loop as- 
sembly, a worm & pinion gear box, two remote 
control boxes, crank- operated, two lengths of 
sheathed flexible cable. 

The entire equipment is in 
original sealed carton. Shipping 
weight, 40 lbs. We have a limited 
quantity. Special 

95 
pwatwil 

All Mdse. new unless otherwise specified 

Prompt Delivery - 25% deposit required on 
C.O.D. order. Shipped F.O.B. New York. 

Write Dept. RN -2. 
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ARC -5 Receivers, With Tubes 
.19 to .55 MCS. Used but excel. fond.... S 8 9 5 
3 to 6 MCS. Used but excel. Bond. 4 95 
6 to 9 MCS. Used but excel. cond. 5 50 
64. ft. cables for receivers, special, ea... 95 
Tuning knobs for receivers, special, ea 45 

ARC -5 Transmitters with Tubes and 

Crystals 
2.1 to 3 MCS. Used but good cond... $ 5.50 
3 to 4 MCS. Used but excel. cond 9.95 
4 to 5.3 MCS. Used but good cond.. 4.95 
5.3 to 7 MCS. Used but good cond.. 5.50 
7 to 9.1 MCS. Used but excel. cond 9.95 

VHF Transmitter, Self -Modulated, 
With Crystals 

With 1 -815, 2 -832, 2 -1625 tubes. From 100 
to 156 MCS. Used but excel. Bond..... $1 7.50 

Rodar Oscilloscope, APN -4 Indicator, 
100 KC Crystal 

With 27 tubes. Used but excel. cond...$27.50 

R5 /ARN7 Compass Receiver, ADF, 

Late Model 
Frequency from 100 to 1750 KC, 4 bands with 
15 tubes. Used but excel. cond. S 1 8.95 

PE 104 Vibrator Power Supply for BC-654 
Works on 6 or 12 volt batt. Supplies 84 and 51 
VDC. Also 1.4 volt "C" bias. New but weather 
exp. $4. 9 5 

ASB -7 Indicator, With Tubes, 
the Baker 7 

Excel. for scope. Used but excel. cond. S1 0.95 

EE -8 Telephone, Carrying Case, Handset 
Uses two standard flashlight cells. 
Used but good cond. each $8.50; Pr. S 1 4.95 

Famous Gibson Girl SOS Transmitter 
Near new in excel. coed Special at $3.95 

BRAND NEW TUBES 
NEW, 

AC7 $0.59 829- B....52.99 Re- packed 
6 K7 .39 832 -A.... 2.99 SCOPE Tubes 
211.., .39 957 .39 3 API $2.00 
304TL .79 1618 .79 5 BPI 2.00 
803 5.95 7193 .15 5 CP1 2.00 
807 1.09 8012 2.95 5 FP7 2.00 
814 2.95 9003 .39 7 BP7 2.50 

NOTE TO BARGAIN HUNTERS: 

Buy 4 or more tubes and 
deduct 20% from total price! 

AND THOUSANDS OF OTHER ITEMS 

too numerous to mention 

NOTE NEW ADDRESS 
BELOW! 

Come in and see the LARGEST SURPLUS 

ELECTRONICS WAREHOUSE 

ON THE WEST COAST 

Send for Our Free Catalogue! 

All prices F.O.B. Los Angeles. 25% deposit 
with order. Balance C.O.D. 

COLUMBIA ELECTRONICS 
522 -524 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 

142 

NBC -like chimes, all- native programs. 
(Balbi, Calif.) When I heard what I 
believe was this station at 0615 with 
English news some time ago, the wo- 
man announcer in signing off at 0630 
said what sounded like "Voice of 
Thailand." Can anyone confirm this 
announcement? It is likely that the 
6.010 channel is an alternate for regu- 
lar 5.595V; former alternate was 6.125. 
Dilg, Calif., reports that one day the 
6.010 station appeared to sign off 0955 
but "after some tinkling bells, contin- 
ued at dictation speed until 1040." 

South Africa -Cape Town, 9.607, has 
been heard in New York with strong 
signal to as late as 1000, BBC news 
0800. (Schilf) Johannesburg, 4.895, is 
heard in England around 1300 -1330. 
(Pearce) 

Spain- Madrid's 9.369 channel is 
quite strong in East at 1500; current 
schedule is 1300 French; 1330 German; 
1345 Italian; 1400 Portuguese; 1420 
Russian; 1500 English; 1530 Arabic; 
1545 Spanish; 1615 Arabic, to 1630 
sign -off; and to Spanish- America, 1845- 
2200, in Spanish. (Worris, N.Y.) 

FET, Alicante, listed 7.944V, is often 
off frequency; noted recently 1700 on 
7.915, with CQM -4, Bissau, Portuguese 
Guinea, on 7.940, and HLKA, Korea, on 
7.93. (Pearce, England) 

Sweden -A Radiotjanst official wrote 
Worris, N.Y., "We hope that audibility 
will improve considerably as soon as 
the two short -wave stations of 100 kw. 
each can begin their transmission, ap- 
proximately 1950." 

The Home Service in Swedish is 
heard signing on weekdays 0015 on 
SBO, 6.065, and SBU, 9.535. (Beck.) 

Syria -New schedules for Damas- 
cus, 6.000, 7.500, 12.000, are listed 0000- 
0100, 0630 -0730, 1100 -1545; power 500 
watts and language Arabic. (Swedish 
DX Broadcast) 

Tahiti -A station heard Tuesdays 
and Fridays 2300 -2350 sign -off, an- 
nouncing in French, is believed to be 
FO8AA, Papeete. (Rosenauer, Calif.) 

Trinidad -Radio Trinidad, 9.625, has 
an exceptionally fine signal 0600 when 
relaying BBC news. (Driver, Ohio) 

Turkey -On a recent Mailbag Pro- 
gram from Ankara (Sundays 2130 on 
TAP, 9.465), it was stated that when 
the new 100 kw. short -wave station 
open soon, the Mailbag Program may 
be lengthened. TAP, 9.465, is heard in 
New York by Beck to 1715 sign -off af- 
ter program in Turkish. 

USSR -Balbi, Calif., reports "USSR 
outlets are all over the bands 2100- 
2215, such as 15.23, 11.72, 11.88, 9.60, 
7.29, 7.38, 6.290, with 15.23 best on West 
Coast." This beam is in English to 
North America. Dilg, Calif., lists Kiev 
on 6.020 from about 0850 to 1300, best 
around 0900 on West Coast. 

Komsomolsk, 9.564, and 9.724 (loca- 
tion of this one unknown), are heard 
1558 -1725 with Soviet Far Eastern 
Service in Japanese, Korean, and Man- 
darin Chinese. Moscow's service to 
India is heard on 9.690 at 0600 -0800, 
English 0630 -0700 (except Sundays). 
(Fern, Hawaii) I hear this one here 
in West Virginia. 

Moscow's 15.230 and others in paral- 
lel evenings give the next day's North 
American schedules at 2215. (Han- 
kins, Pa.) 

Soviets begin Home Service on 6.020 
in Russian 2245; other Moscow stations 
in parallel are 9.660, 6.050, 11.960, 
15.390, 15.360, 15.320; Leningrad runs 
the European Service with news in 
German 0200 and in English 0230, very 
good signal on 11.630. Home Service in 
Russian ends 2100 on 7.200, 7.270; 6.140 
is heard after 2300; 15.270 and 11.710 
sign on 2330, 15.250 on at 2345, all in 
Home Service; the transmission to 
North America at 2100 -2215 is good 
on 7.300, 11.720, with other transmit- 
ters inaudible in New York. (Beck, 
N.Y.) 

United States -The National Bureau 
of Standards, Washington, D.C., says 
of W8XAL, the unmodulated carrier 
operated by Crosley Broadcasting Cor- 
poration, Cincinnati, Ohio, for the 
Bureau : 

"It is not possible to select another 
frequency for our experimentations. 
If there were any clear channels avail- 
able, a change of frequency would be 
highly undesirable from our point of 
view. Field intensity records of 
W8XAL (6.080) have been made con- 
tinuously by this Laboratory from 
June 1937 to the present. In order to 
study ionospheric absorption, data 
must be taken in all seasons and dur- 
ing all phases of the sunspot cycle. A 
change of frequency would decrease 
the usefulness of the data in such 
studies. During World War II, W8XAL 
was one of the stations used to deter- 
mine a daily character figure of ionos- 
pheric absorption for the information 
of the armed services. 

"W8XAL is at present our best indi- 
cator of sudden ionospheric disturb- 
ances (SID). These data are published 
regularly in the CRPL -F series. At 
the request of the armed services, a 
warning service on the likelihood of 
occurrence of SID was inaugurated in 
the summer of 1947. Continuous data 
on W8XAL were used in setting up the 
prediction methods for this service 
. . . Thus, you may see, operation of 
W8XAL has contributed and is con- 
tributing much vital information on 
radio propagation phenomena. I be- 
lieve that this information is doing 
sufficient good to outweigh the incon- 
veniences occasioned those who desire 
to listen to foreign broadcasts on near- 
by frequencies." 

Vatican -HVJ now broadcasts on 
9.640 at 1415 -1515 (to 1530 on Thurs- 
day, Sunday) ; moved from 11.680; fair 
signal in New York. (Beck) 

Venezuela -The 15.180 Caracas sig- 
nal seems to be a harmonic of 5.060; 
another harmonic is believed to be 
just below Haiti's 10.135 outlet. (Stark, 
Texas ) 

s s s 
Last Minute Tips 

So ships bringing immigrants to 
Australia may have a wider coverage 
of news -particularly between Colom- 
bo and Fremantle -it has been decid- 
ed to alter the aerial bearing of the 
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SAVE $ ON RADIO SURPLUS 
AMERTRAN TRANSFORMERS 

LIMITED QUANTITIES 
1- 1- ISOLATING- 200VÁ, 220V Pri., 60V. 

Sec. 60 cycle $2,96 
FILAMENT STEPDOWN-185VA., 200/230V 

Pri., 11/5 Sec. 60 cycle 2.50 
FILAMENT STEPDOWN- 330VÁ., 200/230V 

Pri., 11/5 Sec. 60 cycle 3.00 
FILAMENT STEPDOWN-84OVA., 220V 

Pri., 888/444 Sec. 60 cycle 4.25 
FILAMENT STFPDOWN- 520VÁ., 200 /230V 

Pri., 11 -10/5 Sec. 60 cycle .... . 3.75 
FILAMENT STEPDOWN- 5OVA., 200/230V 

PrI., 5/2.5 Sec. 50/60 cycle 2.50 
FILAMENT STEPDOWN-150VA., 110V 

Pri., 5/2.5 Sec. 50/60 Cycle 2.25 
CHOKES 

10 Henry, .15 Amps, D.0 31.25 
16 Henry, .250 Amps. D.C. 1.75 
.25 Henry, 2 Amps, D.C. 1.00 
40 Henry, .006 Amps, D.0 1.00 
50 Henry, .06 Amps. D.0 1.25 
70 Henry. .05 Amps, D.0 

I.000 70 Henry. .075 Amps, D.0 
650 Henry, .005 Amps, D.0 1.00 

5 Henry, 0.5 Amps, D.C., 60/360 cycles 
32 D.C. Ohms 1.00 

83 Henries, .018 Amp, 030 Ohms I.25 
CONDENSERS 

COA 2 MFD, 1000V (45/'x3% "x314") $1.75 
CAA 8 MFD, 1000V (7'x6 "x4a /a ") 2.25 
DVB 1 MFD, 3000V (5 "x734"x2% ") 2.50 
FARADON .125 M. 1500V. 2 Amps. 18 39 

R.C. (5743"x5% "x4 ") 1.25 
.00005 MFD, 2500 W. V. D.C. Transmitting 

Mica Cond. 350 
MIDGET CABINET - Lx57/¢" IIx41,Çt" D 

Asst. Colors. Holes for Vol. Control & Var 
Cond., Center Speaker 69c 

\I 
GENUINE SIGNAL CORPS FEATHER- 
WEIGHT HEADPHONES WITH CORD 
AND PLUG 2000 OHMS -8000 OHMS 
IMPEDANCE $1.00 

1.1 

NATIONALLY KNOWN 
OIL FILLED FILTER CONDENSERS t.- MFD -2000 volts 95C ea. 

1. -MFD -1000 working colts. 4 for 51.00 
FAMOUS BRAND RECORD CUTTING HEAD 

These units are all Brand new and were made for a 
nationally advertised manufacturer to be in their 
Quality Home Recording Radios. Size 1%x27& ready 
to fit your cutting arm or bracket. SPECIAL..$2.95 

TUBULAR ELECTROLYTICS 
20-20 MFD. 150 V 27c 30-30 MFD, 150 V 30c 
40-40 MFD, 150 V 35c 40-40-20 MFD, 150 V 

36c 
23¢ M.H. R.F. CHORE COIL -27c ea. 4/5 I .00 
3 RAND OVAL DIAL -71,Cí" L z 5%" H, 2 Pilot 

Sockets 79 
U.S. AIR FORCE RESISTOR ASST. 1/4-Ifs -1 WATT 
-100 PIECES 95e 

U.S. AIR FORCE MICA COND. ASST. 25 PCS. 
50M- 1000MMFD 490 

Low - Loss -Short Wave 
Variable Condensers 

%4" Shaft Type 
5 Plate -20 MMFD. 20o 
9 Plate -36 -40 MMFD. 25c 

14 Plate -55 -60 MMFD. 27c 
37 Plate -150 MMFD. 506 
38 Plate -150 -155 MMFD. 55e 
53 Plate- 210 -21 MMFD. 60e 

Lock Type Air Trimmer 
Variable Condensers 

3 Plate -12 -15 MMFD. 10e 
5 Plate -20 MMFD. I lo 
8 Plate -30 -35 MMFD. 13e 

10 Plate -40 MMFD. 14e 
14 Plate -56 MMFD. 20o 
20 Plate -80 -100 MMFD. 25c 
27 Plate- 100 -110 MMFD 35c 

3 GANG T.R.F. 
VARIABLE CON- 
DENSERS .000365 
Cap 950 

D. P. D.T. SLIDE 
T O G G L E 
SWITCH 23e 

2 piece 5 -pole . 

Male and Female Separable Plug. 
Both with Flex. 
Cord. A steal at 
only.... 35c per pr. 

SIGNAL CORPS TRANS. KEYS 39C 
4 PR. WAFER SOCKETS-S I .49 per C, each 3c 
PHILCO 4 MF -300 V -1% CAN CONDENSER - 

8.00 per C IOC each 
-L -10 W. 1,000 ohm Power Rheostat 29G 

5 -6 PRONG WAFER SOCKETS 52.50 per C 
100 ASST. SOCKETS -5 -6 -7 $3.50 per C 
1,000 OHM WIRE WOUND POTENT I 5C 
30 HY- FILTER CHOKE SHIELDED 49C 
UNSHIELDED 39C 
100 ERIE -I WATT -2.000 OHM REIMS- .$1. I5 
IO WIRE WOUND RES. KIT -5.50 W. ASST.49c 
2 METER RF CHOKES 7C 
phono PICK -UP REST. RUBBER -I Hole MTG 6e 
2,000 ohm Wire Wound Rheostats $I per doz. 
RCA -VICTOR NEEDLE CUPS -2 PIECE IOC ea. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 
RESISTORS $ I .00 per doz. 
G. E. TAPPED VOLTAGE DIVIDER -200 WATT - 
230 OHM- MOUNTED ON ASBESTOS BASE - 
TAPPED AT 180 -205 ohms 25c 
RCA 6 OHM POWER RHEOSTATS 39c 
RCA RUNNING BOARD AUTO AERIAL 49c 
PHILCO AUTO SUPPRESSORS - $5.00 per C 70 ea. 
GEN. ELEC., WESTINGHOUSE, etc.. 60 CYCLE 
WATT HOUR METERS, slightly used, perfect con- 
dition, same as used in your home. 110 -125 volts. 
5 Ampere $3.50 10 Amps 54.50 
PhlIeo rotary tap tone control, 3 position. including 
condensers. Only 1 wire to connect to grid of audio 
tube. 14" shaft 25c 
1. C. A. 30 MH RF choke 2Se 

Grind your own crystals -Pure Brazilian Quartz, II 
sizes and thicknesses-Vs lb. package i1.Ó0 
National Velvet Vernier Dial Attachment -Un" ehait- 
converts any dial to slow motion vernier 74c 

340 degree dial ith 10 push button ttaehment -4" 
Shaft-ideal for Xmltterc -Sig Gen. m' Ose 19n 
RCA Band Switches - 
3 gang 3 posit. 3 band 50e 
e gang 5 posit. 4 -5 band 40e 

Trimmer- Padder Asst. -all Isolantite- e /nglee. dual. 
triples -loo abet. pieces á2.2S 

5"-450 
" 5M OHM RCADSPEAKERC 31.00 

ATTENTION: Prospectors 
Explorers for Hidden Treasures! 

Do you seek hidden treasures of rare metallic ores/ 
If so, construct a U.S. Army Type of Metallic Mine 
Detector from these U.S. Army Mine Detector Am- 
plifiers that we are offering at a ridiculously low 
price. Amplifier unit only (less tubes and batteries) 
with cables, headphone cord and jack (no phones). 
Complete Army wiring diagram. U.S. Army DE- 
TECTOR SET Amplifier Type AN /PAS -1. 

Only 51.65 
No C.O.D.'s. Eveready 45 volt batteries #482. 
51.65 ea.. 6 volt A, 73 c. 2 -1N5 tubes. 95c ea. 

TUBES- 6SN7 -45c; 53 -39c: 2A7 -39c; 65- 
39 c ; 117L7 -89 c ; 27-25c ; 415, same as *224 -20c; O1A -25c; 31 -20c; 85 -25c. 
DRY ELEC. FILTER COND. ASST. CONTAINS 10 
PIECES ALL BRAND NEW 150- 450V......... 31.10 
6 ASST. WET ELECTROLYTIC CONDENSERS 59c 
RADIO EXPERIMENTER'S SURPRISE PACKAGE -CON. 
TAINS BYPASS Si FILTER CONDENSERS, SHORT 
WAVE TUNING UNITS. POWER AND AUDIO TRANS- 
FORMERS, SOCKETS, RESISTORS. CHASSIS HARD- 
WARE, OVER 20 LBS. OF VALUABLE PARTS..54.95 
DRILLED CHASSIS FOR 5.8 tubes 7 "x10 "x1 %" -290; 5 "x10 "a11/2" 25c 
RCA ADJUSTABLE CODE INTERFERENCE WAVE 

TRAP 458 -475 R.C. 39e 
PHONE JACKS -OPEN & CLOSED AUTOMATIC 

TYPE 18c 
NATIONAL 

DEOSAL 
5. 15-450 VOLT CAN FILTER CON- 

DENSER 
EBY SPEAKER VOL. CONTROL -80 OHMS 25e 
SALE -PHONO RECORD ALBUMS -SALE 

10 " -3 comp.-15c; 4 comp. -200; 12 comp. 49c 
12 " -3 comp. Ise; 4 comp. -20c; 12 comp, 89c 

RECORD PLAYER CABINET BASE% ̂ fix 
141/4 "Lx101 /4 W- MAHOGANY MADE FOR 
MOTOR & PICK A VOL. CONTROL -ROOM 
FOR SPEAKER & AMPLIFIER ea. 31.3E 

LIMITED QUANTITY ONLY 
SERVICEMAN'S RADIO TUBE CARRIER -MADE 

OF BLACK FIBRE, SIZE 10'x5':6" WITH 
LEATHER SHOULDER STRAP. LIMITED 
QUANTITY 490 

MINIMUM ORDER 52.00 -NO C.O.D. SHIPMENTS -PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 324 Plane Street Dept. FE Newark 1, N. J. 

VLG11 transmitter during Transmis- 
sion 8 from Radio Australia; the trans- 
mitter layout for this beam 2330 -0045 
EST is VLA5, 15.32, VLC9, 17.84, to 
North America; VLG11, 15.20, to ships 
at sea, and VLB5, 21.54, to Africa. 

The East Coast "evening" beam 
from Radio Australia is now on 11.900 
but continues to use call -sign VLA8 
(formerly 11.76 for this transmission); 
is 100 kw. and is good level but has bad 
CWQRM. Time is 1643 -1815, news 
1645, 1745. 

Watch for minor changes to Radio 
Australia schedules shortly after Feb- 
ruary 1. Long -range predictions indi- 
cate that minor alterations will be 
necessary around that time, station 
officials say. 

Stark, Texas, reports a station on 
about 5.943 at 1745 with what appears 
to be a Scandinavian language; last 
few minutes is singing; fades in 
around 1710; not heard Sundays. This 
may be Godthaab, Greenland, sched- 
uled around 1630 -1745 or later. 

Bluman, Nor. Africa, informs Radio 
Australia he has heard Radio Monte 
Carlo, Monaco, testing 0900 -1000 on 
9.460; this may be the new transmitter 
long projected. 

The owner of HHYN, Port -au- 
Prince, Haiti, informs that the station 
has new call of 4VM. (Kary, Pa.) 

Czechoslovakian DX -ers report an 
interesting clandestine station operat- 
ing in the 47 -m. band calling itself 
"The Voice of Free Slovakia," loca- 
tion unknown; announcements are in 
Slovak only, and station announces it 
is operating in the 19 -, 25 -, 31 -, 47 -, and 
51 -m. bands. (Swedish DX Broadcast) 

Latest "clue" on the projected Fer- 
nando Po, "Radio Atlantic" station(s) 
comes from Short Wave News, Lon- 
don, which reports that "Radio At- 
lantic" has been heard on approxi- 
mately 14.400 at 1658 giving news in 
German, by woman, followed by an- 
nouncements by man and woman in 
French, closed down with organ solo 
1703; signals 4 -8 with deep QSB to R3; 
woman gave address (when requesting 
reports on reception) as "British Port 
Office, Tangier," but due to rapid QSB 
the full QRA was not readable. A 
British listener heard this one in 
August, but not since. Does anyone 
have further details? 

Palestine and Cyprus have reverted 
to Standard Time (GMT plus 2 hours). 
With this change, Kol- Yisrael, Tel 
Aviv, 6.817, has adjusted schedule to 
0000 -0100, 0500 -0530, 1015 -1530; Satur- 
days the last transmission runs 1015- 
1600, final half -hour being dance 
music. The low- powered s.w. outlets 
in Palestine are gradually being re- 
placed by medium -wave outlets. Thus, 
6.950 has been replaced by 751 kc. for 
relay of Kol- Yisrael; Jerusalem, 8.100, 
has been replaced by 574 kc.; Haifa, 
6.500, has been replaced by 789 kc. 
Jerusalem and Haifa take only the 
news relays from Kol- Yisrael now. 
Radio Galilee, 6.920, and Radio Negev, 
6.700 (approx.), were still on s.w. when 
this was compiled but it is presumed 
these will shortly be replaced by me- 
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PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low to cost Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 9, N. Y. 

COMPLETE Radio Engineering 
Course. Bachelor of Science 
Degree. Courses also in Civil, 
Electrical, Mechanical, Chemical. Aeronautical Engineer- 
ing. Business Administration, Accounting. Secretarial. 
Science. Graduates successful. 65th year. Enter Jan., 
March, June. Sept. Write for catalog. 

TRI -STATE COLLEGE 
1629 College Ave. 

Angola, Indiana 

FL -8A FILTER 
laire Draw *se Spat flew 

T-/r2././c ßúl 
Improves ANY receiver! 1020 cps Filter, connects be- 
tween output of receiver and 'phones or speaker. Hear 
only ONE signal at a time. Cuts out interference and 
background noise. AMAZING PERFORMANCE! BRAND 
NEW War Surplus item. Add 15c for 9 

$13 postage. Cash with order 'l' 7 
Or Two for $1.95 Plus 40e Postag 

ESEGE SALES CO. 
1 306 Bond St., Los Angeles 15, Calif. 
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S URLUES $ 
HERE'S YOUR 2 -METER 
RIG AND RECEIVERII 

RT -19 /ARC -4, 140 to 144 mc 4 extal controlled 
channels. Super -het receiver has 1:i tubes. xinitter 
has 7 tubes including 4 01.ó's, 832A final. With all 
tubes, xtals, shock mount, dynamotor, control box, 
diagram, orig. crates. 
BRAND NEW $24.95 

FM EQUIPMENT 
BC -603 RECEIVER 20 to 25 MC. for I I & 15 meters; 
can with be tuned to 10 meters ith .slight modification; 
uperhet, BFO, squelch: 10 pushbuttons & 

snual tuning. Makes fine 10 meter converter or IF striP 
for 88 -108 MC wideband FM: with all tubes. speaker. 

se, diagram. FREE CONVERSION INSTRUCTIONS. 
UNUSED $19.95 
USED, Excellent . 17,95 
USED, Good 12.95 
Dynamotor DM -34, 12 volt input for above.. 3.00 
BC -604 TRANSMITTER 20 to 28 MC for 11 & 15 me- 
ters; can be operated on 10 meters by use of proper 
xtel; 10 channel pushbutton: with all tubes, meter. 
diag., case and covers: less xtals & drawer. 
USED, Excellent, w /dyn $19.95 
USED, Good, //dyn 15.95 
USED, Good, without dynamotor. 12.95 
B C -684 TRANSMITTER 27 to 38.9 MC: 30 watt, 10 
channel pushbutton; with covers, all tubes, meter, 
diagram: less xtals & drawer. 
U -1 with dynamotor..$34.95 Without dyn $32.95 
U -2 with dynamotor.. 29.95 Without dyn 27.95 
CRYSTALS for above xmitter$: choice any channel for 
BC -604 or BC -684 (except for 21.6, 24.3. 24.6, 
25.4, 

27.0, 28.8, 32.4. 32.8, 33.9 or 36.3 MCI. 

Set of 80 xtals for BC -604 in drawer 14.95 
80 xtals for BC -684, 27 -34.9 or 31 -38.9 MC 16.95 
Empty drawers for 80 above crystals 2.00 
20 -27.9 MC PORTABLE TRANSCEIVER BC -620 for 
11 and 15 meters; can be extended to 10 meters by 
adjusting IF's: similar to BC-659 but without handset 
or built -in speaker. 
NEW, original boxes $19.95 
LIKE NEW 14.95 
ACCESSORIES FOR BC -620 and BC -659 
Vibrator Power Supply PE -120. operates from 6, 12 
or 24 volts depending on vibrator. With 12 or 24 v. 
vibrator, battery cable & plug. UNUSED 512.95 
U- 1....,,,.,,. 

channel 
11-2. 7.95 

Crystals me any channel 20 to 27.9 or 27 to 
1.00 

Battery Case 
ea. 

w /plug. U -2 1.95 
Handset TS -13 w/PL55 & PL68, NEW, $4.95 3.95 
Diagram, BC -620 or BC -659 .65 
Alignment Tool TL -207. U -1 .95 
Shock Mount FT -250, NEW 2.95 
Antenna Sectional type fits MP -48. 9', U -I 1.95 
Mast Base MP48 for BC -620. 659, 604. 684, 

NEW 2.95 

RELAYS 
CIRCUIT BREAKER for RA -38: 115 v. 60 cps: 1 

pull -up, 1 hold -up. 1 series coil: 120 Amp. 
NEW .. .. $19.95 

CONTROL RELAY BK -22K for SCR -269G Com- 
pass. NEW 3.95 

VIBRATORS 
For BC -1335 TRANSCEIVER 6 prong 6 volt Mal- 

lory 538C. NEW $2.49 
For BC -1305 and PE -237, VB -16: 6, 12 and 24 volt 
Rauland 3V -0014; output 200 cps, 35 amp contacts. 
Worth four times our price. NEW $4.95 

DIAGRAMS 65e each type 
BC433G (SCR269). SCR274N, ARTI3. SCR522, RA:34', 
BC728, RT7 /APN1, BC6II Handi -talkie. BC659, 
BC620, BC603, BC1335. BC6(i4, BC683. BC684. 
RT19 /ARC4, Army Super -pro, MAB" Walkie -Talkie. 
Cross ref. tube list VT to commercial Nov., ea...500 

MISCELLANEOUS ITEMS 
ANTENNA. sectional type tits 511'4H: :i' sections. cop- 
per- plated stefel tubing: makes antenna 12', 15' 
18' long using 4, 5 or 8 sections. NEW. Section 
MS -53, 75e; any other section 60e 

long 
three MS-53 

stationary 24' ant.,ol less lbase....$4.95using 
ANTENNA SWITCH 3PDT. Extra heavy contacts, pore. 
stand -offs; base 7 "x8 "x1/2". Insulators alone worth 
more than price of switch. 
10 for $10.00; NEW, ea $ 1.19 
B AND SWITCH, SP 12 pos. 4 gang. NEW. each 1.25 
SP 5 pos. 1 gang, NEW, each, 40e; 5 for 1.85 
CHEST MIKE TD -1, carbon mike w /PL48, 

cord, switch & breast plate. NEW each 2,95 
FIELD TELEPHONE LE -8 w /handset gener- 

ator, ringer, in case. For magneto or common 
battery. U -2, ea. 9.95 

HANDSET. Sound -powered. U -2 w /cords, 2 for 19.95 
U -2 without cords, two for 14.95 

HEADSET HS -30, midget type. NEW each 1.00 
CORD CD -604 w /8000 ohm xfmr for H530, 

.75 NEW 
INTERPHONE AMPLIFIER BC -347 /6F8G 

tube, 2 hi -fi mincer xfmrs. Case 21/2"x4 "x. 
8 ". NEW 2.95 

POTENTIOMETER, 5000 ohm wire-wound, 4- 
watt Mallory ASMP: 3" shaft. 1/s" ; adj. 

.39 
1500 ohm WW; 2 watt 1/2" shaft ea .29 

0 for 1.95 
POWER SUPPLY PE -157; operates from 2 volt 

wet cell. Output 1.4v at 500 ma & 125V at 
50 ma or 1.4 V at 350 ma. Case 6 "x6 "x 111" w /sP aker, vibrators, transformers, 
diagram. UNUSED .. . ... 10.95 

2 volt wet cell for PE -157, NEW. shipped dry 1.95 
TELEGRAPH SET TG-5 w /ringer, key, buzzer, 

U -2 
THROAT MIKE CORD CD -318 w /PL68, áK48 

and switch. NEW 

3.45 

1.00 

U -1: used, excellent; U -2: used, good 
Postage extra. Minimum order $2.00. 

TERMS: Net Cash, 25% deposit on C.O.D. -s 

FREE LIST 

FASTER SERVICE FROM OUR NEW ADDRESS 

ELECTRONIC SUPPLIES 
219 -R East Est St. Tulsa 3, Oklahoma 
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dium -wave channels. (Bluman, Nor. 
Afri., via Radio Australia) Kol- Yisrael 
now has English news 1500; announces 
frequency of 6.8 (43.9 m.) and medium - 
wave 651.6 kc. (460.3 m.). (Pearce, 
England) 

ZQP, Lusaka, Northern Rhodesia, 
has adjusted frequency from 9.710 to 
9.715, presumably to avoid interfer- 
ence from CR7BE, 9.705, Lourenco 
Marques, Mozambique; ZQP operates 
now 1000 -1302; newscast at start and 
end; usually is off the air by 1305. 
(Bluman, Nor. Afr., via Radio Aus- 
tralia) 

New BBC frequencies and calls used 
for "Voice of America" relays are 
GWE, 7.200, 1300 -1400, 1400 -1415, 1430- 
1500, 1530 -1730; GWY, 9.700, 1145 -1230, 
1300 -1415, 1530 -1630; GWU, 15.210, 
1145 -1230, 1430 -1500. (Cushen, N.Z.) 

Radio France, 6.190, Hanoi, Fr, Indo- 
China, has Chinese to 0700, then news 
in French; Chinese news 0620 -0630; 
uses "Merry Widow Waltz" as signa- 
ture tune; good strength in New Zea- 
land. (Cushen) Also heard early 
mornings in Eastern U.S. and on West 
Coast even later. 

A Swedish DX broadcast lists Viet 
Nam, 11.974, Fr. Indo- China, at 1630- 
1800. (McPheeters, La.) 

Bangkok, Siam, has been heard on 
about 6.010 to 0630 sign -off, announc- 
ing "You are listening to the Overseas 
Station of Siam operating on 49 
meters;" signal weak in California; 
commentary 0545 -0550, news 0615- 
0625;' returned to the air 0730 with 
native program, seems best 0800 -0900. 
(Rosenauer) 

In an airmail report, Dorothy San- 
derson, Australia, lists XORA, 11.868, 
Shanghai, 0500 with English news and 
commentary, fair signal but some 
QRM; XPTA, 11,65, 0515, Chinese 
news; XLRA, 11.50, 0530, Chinese 
news, then Western music; XMMR, 
7.097, 0600 with Chinese news and 
Western music; XNCR, 9.39, 0600, 
Chinese news and music; XAET, 
12.700 0630, Chinese news and music; 
XMTA, 12.217, 0600, Western music 
and Chinese news; XGOE, 9.868, 0430, 
Chinese news, music; ZBW -3, 9.525, 
Hong Kong, 0445 with news in Chinese; 
XKPB, 12.12, 0645 with Western 
music; Rangoon, 6.035, 0700 with news 
in Burmese but announcement in Eng- 
lish; H8SPD, 6.000, Bangkok, 0615 with 
English news; KZPI, 9.50, 0445, Eng- 
lish news; KZMB, 6.005, 0545 with 
sponsored program of music, news; 
KZBU, 6,10, 0545, musical program and 
news; KZOK, 9.69, 0500 with musical 
program and news; KZFM, 11.84, 0445; 
Radio Sario, 9.84, at 0700, bad QRM, 
weak. 

The new station on 9.525 was heard 
at 1700 announcing "La Voz del Tropi- 
cos," Ciudad Trujillo, Dominican Re- 
public. (Stark, Texas) 

Canada has changed from its 19 -m. 
outlet to CKLO, 9.63, for the English 
period 2145 -2215. (Hiatt, Ohio) 

Late tips from Balbi, Calif., include 
CKOB, 6.09, Canada, is in use Sundays 
only to Alaska with CKLO, 9.63, 2300- 
2350; CBFX, 9.61, Montreal, has re- 

BUILD from KITS 
You Can Make Modern Radios and Test Sets 
Yourself! Ideal for Schools and Hobbyists 
Kit S -5 Deluxe PLASTIC TABLE SUPERHET 

Net Price 

VACUUM TUBE 
VOLTMETER 

Kit 012 
65N7 bridge type 
voltmeter circuit. 
0 -500 microamps DC 
41/2" square meter. 
Output ter -600 
ohm circuit. 1 milli - 
watt reference level. 

For high frequency FM 
and TV. 11 megolfins 
DC, 6.5 megohms AC 
input e istance. .01 
ohms to 1000 megohms 
in 5 ranges. Linear AC/ 
DC volts 0 -1000 volts. 
5 scales. 6H6 balanced 
linear diode AC rectifier 
len precision resistor 
6x9x5 ". Probe for high 
frequency FM and TV 
included. W i t h com- 
plete i structions. 
Net Price 

A STREAMLINED 
DELIGHT 

Modern circuit 
Built -in "Magic 
Loop" 

ul A! n 1 e e 
speaker 

Improved superhet with 
built -in loop and Alnico 

tmagnet speaker! Easy - 
une a it p l a n e dial. 
12SK7 IF.12SA7 con- 
verter. 12SQ7 Def.. 1st 
Audio. 501.6 power ont- 
o u t , 32Z5 rectifier. 
Beautiful bakelite cabi- 
net. Simplified struc- 
tions for a" tiling. 

$ 114.25 

$29.95 
2 -Band Receiver 

Kit S -6X 
6 -tube. 
Equipped for 110 
Volts AC or DC. This 2 -band receiver 

covers the following 
ranges: 550 ke. -1600 
Ice.. 6 -16 

s 
Complete 

with tubes and beauti- 
ful, sturdy bakelite cab- 
inet ready for assembly. 

PR CE.. , $17.45 
If not available at your local jobber, write di- 
rectly to us. 

Write for catalog N 
RADIO KITS CO., 120 Cedar St., New York 1, N. Y. 

CLEAR UP YOUR 

TELEUISIOD 

PICTURE 

TELEVISION BOOSTER X30 
West of Rockies add 55/0 

See brighter, sharper images on your TV 
set. Masco Television Booster increases 
range and signal strength and clears up 
blurry pictures Improves synchroniza- 
tion. All channels, 2 to 13. A revelation 

in better TV reception. 
Operates with any TV re 
ceiver.ANYONE can in- 
stall ir. Ask your dealer. 

Write for data sheet. 

MODEL MTB -I3X 

LIST 
PRICE 

I SOUND 
SYSTEMS 

MARK SIMPSON MANUFACTURING CO., Inc. 
3228 49th Street. Long Island Cltti 3, N.Y 
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placed 9.63 at 2030 -0000 sign -off ; 
XMAG, 4.275, Nanking, is heard occa- 
sionally now at 0900 with news; HERE, 
11.865, Berne, is heard between the 
hours of 1430 -1530. 

XGT3 -XGT5 has been heard testing 
around 0422 on a frequency around 
7.4. (Gaynor, Calif.) 

A recent morning at 0410 on 6.065 
an Argentinian station was heard, an- 
nouncing LR1, Radio El Mundo, Buenos 
Aires; however, only LRS1, Radio 
Splendid, is listed there, and since 
these are two competitive networks it 
is rather doubtful that Radio Splendid 
would be relaying Radio El Mundo; 
had fair signal in Pennsylvania, some 
QRM from U. S. outlet 6.060. (Kary, 
Pa.) 

Hans Leven, Sao Paulo, Brazil, has 
just airmailed us these items concern - 
ings some South American stations: 
"Each of the three s.w. outlets here in 
Sao Paulp has an output of 25 kw. 
They are ZYB -7, 6.095, ZYB -8, 11.765, 
and ZYB -9, 15.155. They belong to 
'Emissoras Associadas,' which owns 
several medium -wave and s.w. stations 
all over Brazil along with the ` Diarios 
Associados' (associated newspapers), 
publishers of a great number of daily, 
weekly, and monthly papers. Two 
more medium -wave stations also be- 
long to 'Emissoras Associadas' of Sao 
Paulo -PRF -3 on 960 kc., power 5 kw., 
Radio Difusora Sao Paulo (which is 
likewise the official name of the 3 s.w. 
outlets), and PRG -2 on 1040 kc., power 
25 kw., Radio Tupi de Sao Paulo. 
ZYB -7 transmits daily from 0900 to 
about 2200 in parallel with PRF -3; 
ZYB -8, weekdays from 0500 -0600, and 
daily from 0900 -2200 in parallel with 
PRG -2. ZYB -9 is the newest of the 
three. The station has very modern 
equipment, by RCA, and experimental 
transmissions are made in parallel 
with PRG -2 and ZYB -8, mostly during 
the evening period (1600- 2200). I've 
heard it also at other times, irregular- 
ly (around 0600, Sundays at 0900, and 
so on). ZYB -7 and ZYB -8 were built 
during the war by a Brazilian technical 
organization, and has a north -south 
directional antenna. Programs of both 
stations include music (mostly popu- 
lar), radio theater, studio programs in 
the evening period (location of the 
studios is at what they call 'Radio 
City,' while the five transmitters are 
located some miles from Sao Paulo), 
many commercial announcements, few 
news broadcasts and talks. Only Por- 
tuguese is used. Another s.w. outlet 
that is showing great activity these 
days is Ceara Radio Club at Fortaleza, 
Ceara, ZYN -6 and ZYN -7 being the 
new calls assigned to the old PRE -9, 
which remains only for the medium - 
wave outlet on 1200 kc. ZYN -6 trans- 
mits on 6.105 with 5 kw., Monday -Fri- 
day at 0900 -1200, 1600 -2000; Saturdays 
0900 -2000; Sundays 0700 -2030; signals 
here in the South are QSA -3 to 4 dur- 
ing the evening broadcast. ZYN -7 
would be of greater interest to you be- 
cause it transmits on 15.165 Monday - 
Friday at 1400 -1600 an `International 
Program' designed for overseas listen - 
February, 1949 
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Operates 
DC. 
need. 

Chassis. Tubes. Condensers. 
scary radio parts. The 36 

ten by expert radio instructors 
to build radios in a professional 
cuit built is a simple one -tube 

eedtng circuit incorporates 
tectors. RF and AF amplifiers. 
learning the principles of 
amplifier design. It is used 
colleges. All of the commonly 
including diode, grid leak, 
The transmitters e designed 

oscillators, 
are 

modulation. Both vacuum tube 
WE PAY POSTAGE 

g 
ABSOLUTELY NO KNOWLEDGE 

you NEED 
THE PROGRESSIVE 

on 110.120 volts AC/ 
Contains everything you 
Instruction Book. Metal 

Resistors and all other n 
-page Instruction Book writ- 

and engineers teaches you 
manner. The first ir- 

detector receiver. Each 
new arrangements of de- 
This kit s excellent for 

receiver- transmitter and 
in m y radio schools and 

-used detectors are used. 
plate and infinite- impedance 

with Hartley and Arm 
screen-grid and control-grid 

and selenium rectification 

ON PREPAID ORDERS 

I I i 
COMPLETE AlT ONLY- 

OF RADIO NECESSARY 

NO ADDITIONAL PARTS! 
RADIO KIT is the ONLY COMPLETE KIT 
re employed to these circuits. The circuits 

to provide excellent performance. Altogether, 
circuits are constructed, including 11 receivers. 
amplifier, and 3 transmitters. The sets start 
circuits of 1 tube plus rectifier. 

examples complex and finish with several examples 
using three tubes plus rectifier. 

PROGRESSIVE RADIO KIT . . . ONLY 

SPECIAL FREE OFFER 
Electrical and Radio Tester sent absolutely 

each Progressive Radio Kit, PLUS FREE 
Progressive Radio Club. Entitles you to free 
vice and consultation service with licensed 

. Write for further information or ORDER 
NOW! 

-C.O.D. ORDERS SHIPPED COLLECT 

are designed 
fifteen 

1 audio 
with simple 
grow more 

f radio sets 

514.75 

with 
xpert ad- expert 

dio 
your KIT your KIT 

VACUUM TUBE VOLTMETER KIT 
Rico Vacuum Tube Voltmeter in Kit form -Amazing Accuracy and Sensitivity (25 meg- 
ohms input impedance) V.T.V.M. on AC as well as DC -AC and DC volts to 1000 Volts 
-Resistance to 1000 megohms- Attractive Steel Case. 

COMPLETE KIT $23.95 

13 TUBE AM /FM CHASSIS LIST PRICE 
Capitol Radio Chassis- Complete with all Tubes, Hardware, $140.00 
Speaker, Loop Antenna, Dial, Knobs, etc. Requires only a cabinet: DEALERS NET 
Ideal for the Custom Builder. $79.50 

TELEVISION KITS 
7 Inch Television Kit -uses 6000 Volt RF Power Supply- Factory -built and aligned 13 
channel Tuner -18 Tube Kit -less tubes $59.50 
Complete set of tubes, including Cathode Ray Tube 39.58 
10 Inch Television Kit -13 channel factory aligned tunerless tubes $99.50 
Set of tubes including Cathode Ray Tube 57.30 

AUTOMATIC BIKE RADIO LIST PRICE 
$24.95 

Can be attached to handle -bars of bike or carriage; anti -theft DEALERS NET feature. $17.47 

AUTOMATIC AUTO RADIO LIST PRICE 
$39.95 

6 tubes superhet -8 tube performance. Universal mounting. Full DEALERS NET vision slide -rule dial. $27.97 

A.M. TUNER COIL AND CONDENSER KIT 
Broadcast Band; Matched I.F. transformers (Hi Gain); 2 gang variable condenser, an- tenna and oscillator coils. 

NET $2.90 

ATTENTION RADIOMEN! CATALOGF AND O PRICE E LIST 
DEALERS 

TODAY! 
RADIO KITS AMPLIFIER KITS FM COIL & CONDENSER KITS RE- 

SISTOR KITS CONDENSER KITS RADIO TOOL KITS FM -AM 
CHASSIS SPEAKERS RADIO PARTS PORTABLE RADIOS CAM- 
ERA- RADIOS TUBES AUTO RADIOS HOME RADIOS TELEVI- 
SION SETS TELEVISION CABINETS TEST EQUIPMENT FM TUNERS 

PROGRESSIVE ELECTRONICS CO. 
Dept. RN -18 497 Union Ave., Brooklyn 11, N. Y. 

LP -21 LOOPS $ 5 95 
(Directional) Each 

I.81 INDICATORS F.11 eh $5.95 
Large quantities, new condition, sub- 
ject to prior sale. Write or wire 
Box 479, % RADIO & TEL. NEWS, 
135 N. Wabash Ave., Chicago 1, III. 

CORRESPONDENCE COURSES IN 

RADIO and ELECTRICAL ENGINEERING 

ELECTRICAL ENGINEERING 2,ne élétr°ierai s 1A` 
Prepare yourself at Low Cost, for secure future. Modern 
course. So simplified anyone can understand quickly. 
RADIO ENGINEERING Extra fias nurse in radin, 
work. Trains to be supublle man, real vacuum 

you per -service man, real vacuum- 
tube etion. Servicemen 

earning big 
Diploma on on 

Completion. Many graduates ea ' g big pay. 
WRITE s pot for Fréé Coptes of $25 Either 
deferred 

school aplan,, demis, all aeon. cou ra 
payment plan, experimental kits, etc. 

LINCOLN ENGINEERING SCHOOL. sox 931R122, LINCOLN 2, NEBR 

DEALERSHIPS 
Available fo 

Technically and Financially 
Qualified Dealers. 

Sell and Service Nationally 
Advertised Line of 152 -162 Mc 
FM 2 -way Radio systems. 

Write today giving full 
qualifications 

Communications Company, Inc. 
300 Greco Avenue 

Coral Gables 34, Miami 
Florida 
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BGN 
I F es its/ 

iler 
1 NTERCOM AND. 

RADIOCOMBINATION 

at a PRICE 
That Can't Be Beat 
6 tube superhet -3 tube 
intercom permits com- 
munication between 
radio -master and up to 
4 sub -stations. 

Original cost $64.50 

WHILE THEY LAST 

$2995 
With 1 sub -station and 

50 feet of cable 
Extra Sub -stations 

$3.95 each 

MIDGET I. F. 

TRANSFORMERS 
Original At discounts 

List $2.10 up to 86% 
400 -500 Kc range 
1 1/4"square.3 "high 
hi -gain iron core. 

INPUT --A826 
OUTPUT- A827 

Matched 
Pair 

69c 

Specify Type 
Egg Crate 

Dozen of 100 

$3.95 $29.00 

1 meg. VOLUME 
CONTROLS 

Universal with 
switch 

85% DISCOUNT 

o 
Demand This 

Seal of Qualify 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage- excess will be 
refunded. Orders received without 

postage will be shipped 
express collect. All prices 
F.O.B. Detroit. 

1 A 
KHVIV SUPPLY & 
ENGINEERING CO., Inc. 
89 SELDEN AVE. DETROIT 1, MICH. 
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ers, consisting of music and announce- 
ments in Portuguese, English, Spanish, 
French. They ask for reports to Ceara 
Radio Club, P.O. Box 222, Fortaleza, 
Ceara, Brazil. 

Radio Journal de Comercia is now 
transmitting 1400 -2100 on 9.565 instead 
of 11.825, with much improved signal 
here; on 11.825 they were badly QRM'd 
by CXA -18, Montevideo, Uruguay 
(11.835), and the BBC beamed to Brazil 
(11.820). Later in the evening they are 
completely free of interference in 
31 -m. band. On 6.085 they are not 
heard so well because of interference 
from ZYB -7 on 6.095, some Argentine 
stations, and others. 

"LRX -1, Radio El Mundo, Buenos 
Aires, is scheduled now daily 0900 -1200, 
1600 -2200; LRU (25 kw.) continues 
with powerful signals here, while LRX, 
9.660, is quite inaudible until late eve- 
ning. LRX -1, 6.120, is heard all evening 
with increasing strength (incidentally, 
this outlet is listed to have power of 
only 1 kw.) ; uses Spanish only; an- 
other Argentine station with fine sig- 
nals in Brazil is Radio Belgrano 
(medium -wave outlet is LR -3 on 950 
kc.), on s.w. in parallel being LRY, 
9.545 and 9.455, and LRY -1, 6.090; I be- 
lieve former is actually on 9.545 at 
0500 -1705 and on 9.455 at 1705 -1700 
(daily) ; Sunday sign -off may be a little 
later." 

* * * 

Acknowledgement 
Thanks for the FB cooperation. 

Keep it up, fellows! K R B 

RPEES BOOTHS ASSIGNED 
MORE than one hundred persons 

representing companies which 
plan to exhibit at the 1949 Radio Parts 
Show gathered recently at the Waldorf - 
Astoria in New York for the drawing for 
preferred display space at the Show. 

Operadio Manufacturing Co. of St. 
Charles, Illinois, won first choice and 
selected Booth 87. James Millen Mfg. 
Co. of Malden, Mass., selected Booth 
140. V -M Corporation of Benton Har- 
bor, Michigan, won a third choice of 
Booth 42. All 160 available booths were 
assigned by lot. 

By coincidence, Burgess Battery Co. 
of Freeport. Illinois, which won the first 
choice for the 1948 show, wound up 
with last choice at this year's drawing. 

At the Board meeting held before the 
drawings, the Show Corporation direc- 
tors voted to return to Chicago for the 
1950 Show, to be held the week of May 
21st at the Stevens Hotel. Earlier action 
by the directors had indicated the 1950 
show might be held in New York. 

Kester Solder Co. of Chicago won first 
choice of display room space, allotted 
for the first time at the 1949 Show on 
the fifth and sixth floors of the Stevens. 
Walter L. Schott Co. of Beverly Hills, 
California, won the second spot in the 
drawing. Wilcox -Gay, of Charlotte, 
Michigan; Electro- Voice, Inc. of Bu- 
chanan, Michigan; and Stromberg- 
Carlson of Rochester, New York, were 
other organizations who drew first 
choice rooms. 

Television Receivers 
(Continued from page 68) 

quency amplifiers include Fada, Cros- 
ley, Admiral, DeWald, Air King, 
Emerson, Andrea, Garod, Industrial 
Television, and the older United States 
Television models. 

In General Electric television re- 
ceivers, we find several variations from 
the preceding circuits. In the early 
sets of Model 801 and in the more re- 
cent Model 803, the video system con- 
tains a single video- frequency ampli- 
fier with direct coupling between the 
video detector and the cathode -ray 
tube. See Fig. 5. Because there are 
no coupling condensers to remove the 
d.c. component of the video signal, no 
special d.c. restorer tube is required. 
Another special feature of this system 
is the application of the video signal 
to the cathode of the image tube rather 
than the control grid. There is, of 
course, no reason why either element 
cannot be used, but it must be re- 
membered that the signal phase is 
positive when applied to the grid and 
negative when fed to the cathode. This 
has been mentioned before. In later 
models of the 801, and in the 802, 803 
and 901 and 910 G.E. television re- 
ceivers, a coupling condenser is in- 
serted between the video amplifier and 
the cathode -ray tube with the addition 
of a d.c. restorer tube. Rembrandt, 
Farnsworth, DuMont, and Stromberg- 
Carlson also employ a single stage of 
video -frequency amplification. 

The two -stage video -frequency am- 
plifier system of Belmont Models 
22A21- 22AX21 and 22AX22 is shown in 
Fig. 6. The first video amplifier uses 
a 6AU6 which is biased only by the 
negative video detector currents flow- 
ing through the contrast control. Note 
that this contrast control is employed 
here in exactly the same manner as 
the volume control in a sound receiver. 
It has no control over the gain of the 
video i.f. amplifiers, as is true in many 
of the other television receivers. The 
latter is controlled by an a.g.c. voltage 
developed by a special diode connected 
to the video second detector. 

The 6AU6 supplies signals to both 
the sync amplifier and the video out- 
put tube. The video detector voltage 
biases the 6AU6 at the proper con- 
trast level so as to clip off noise peaks 
appearing in the sync pulses. The 
6K6 output tube uses grid -leak bias 
in order to re- establish the d.c. level 
of the video signal lost while passing 
through C,. This method of bias, to- 
gether with d.c. coupling to the grid 
of the cathode -ray tube, provides the 
proper d.c. restoration. The usual 
peaking coils and low- frequency 
coupling networks are found in this 
circuit. 

The Tele -King receiver, Model 2315, 
uses the two -stage video amplifier cir- 
cuit shown in Fig. 7. High- frequency 
peaking is still accomplished through 
a combination of series and shunt 
peaking, but the series peaking coil, 
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L, is inserted after the load resistor 
circuit rather than before, as in pre- 
vious diagrams. The video output tube, 
a 6AG7, receives a combination of 
cathode and grid -leak bias, the latter 
serving to reintroduce the missing d.c. 
component removed by the coupling 
condenser, C,. This d.c. component, 
once reinserted, remains with the sig- 
nal because the d.c. path between the 
plate of the 6AG7 and the grid of the 
15AP4 is continuous. The output ar- 
rangement is a little unusual in that 
it presents a d.c. path through the 750,- 
000 -ohm resistor from L, to L:, and yet . 

because of this high resistance, very 
little of the a.c. component of the 
video signal passes through here. In- 
stead, the latter component appears 
across the contrast control and is 
tapped off by the center arm and fed 
through L:, to the grid of the cathode - 
ray tube. Thus, this circuit neatly 
separates the d.c. and a.c. components 
of the video signal at point A and then 
recombines them again at L. In this 
way we can utilize whatever portion 
of the a.c. component we desire with- 
out, at the same time, causing the re- 
moval of the necessary d.c. component. 

A two -stage video ampli ter system 
designed around a 6SN7 is shown in 
Fig. 8. The signal is fed into one 
triode, amplified and then transferred 
to the second triode where it is ampli- 
fied again before application to the 
control grid of the cathode -ray tube. 
In arrangements of this type, a low - 
valued plate resistor is used for the 
first triode and peaking coils placed in 
the output circuit of the second triode 
since these connecting leads (between 
the output of the final video frequency 
amplifier and the cathode -ray tube) 
are longer and consequently possess 
more shunting capacity. The more re- 
cent United States Television sets and 
the smaller RCA models use this form 
of video amplification. 

There is one additional video -fre- 
quency amplifier system of interest 
and this is the one employed in Philco 
television receivers. See Fig. 9. In 
the plate lead of the first video am- 
plifier (6AG5), there is a 4.5 mc. par- 
allel resonant circuit. Its purpose is to 
remove whatever 4.5 mc. voltage may 
develop in the video second detector. 
This will occur if an appreciable 
amount of audio i.f. voltage is per- 
mitted to reach the video second de- 
tector. Since every detector is essen- 
tially a converter, the audio and video 
i.f. signal voltages will mix here, pro- 
ducing a difference frequency voltage 
of 4.5 mc. (This, it will be remem- 
bered, is the frequency difference be- 
tween the video and audio carriers in 
all television signals.) The 4.5 mc. 
voltage, reaching the cathode -ray tube, 
will produce narrow lines across the 
screen, running upward at an angle 
from left to right. By placing the 4.5 
mc. trap in the circuit, we effectively 
remove whatever 4.5 mc. voltage there 
may be at this point. 

The contrast control in the Philco 
circuit is a cathode bias resistor in the 
7C5 video output circuit. The ampli- 
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There's nothing like it! Here's a partial view . 

of Sun Radio's beautiful, 1000 sq. ft. Sound - 
TV Studio, featuring sensational "Self- Service 
Sound Demonstration." Instant comparison and 
full demonstration of the latest High -Fidelity 
and TV equipment are at your fingertips. 

WEBSTER 2 -SPEED 
RECORD CHANGER 
Model 246. Sensational, 
foolproof record changer 
for both regular and LP 
records, 10" and 12 ". Has 
1 needle with 2 tips. Ex- 

actly the same as Webster 256, except has smaller 
base plate, for compact mounting. Measures 12" 
x 123/4" x 73/e ". 45 /a" above plate, 23/4" below. 

Your cost $29.25 
Model 256. Base plate measures 141/4" 
x 14" x 83 /e ". S5 /e" above plate $33.91 

ROTATE YOUR 
ANTENNA 

ELECTRICALLY! 
with the ALLIANCE 
"TENNA- ROTOR" 

Terrific results. Reduces interfer- 
ence, expands range, improves 

performance. Rotator unit clamps onto any TV, 
FM or Ham antenna. Operates from small control 
box by your set. 110V AC. 365° rotation "peaks" 
set for each station. 
Your cost, only $23.49 
Special connecting cable, per ft $ .0512 

GREAT ANTENNA VALUE! 
Sun Radio 13- Channel TV 
Antenna -The Lowest Priced, 
High Quality Antenna You 
Can Buy! 
Sturdy 3 /8' tubing. Maximum 
TV performance. Complete with 
6 ft. mast, hardware, and in- 
structions. 
Your Your cost 
75 ohm Coax Cable, 

per C ft $4.50 
SUN RADIO & ELECTRONICS CO. Inc` 
122 -124 Duane ane Street 
New York 7, N. Y. 

Please put me on your Special M 
List for all bargain flyers and bu) 

ailing 
letins. 

NAME 

ADDRESS 

CITY 

ZONE STATE 
wwwww 

THOUSANDS HAIL 
NEW SOUND -TV 

STUDIO AT 

sun RADIO 
COME IN OR 

ORDER BY MAIL! 

Mail Orders Get 4 -Hour Service! 

BIG SAVINGS ON ALL YOUR 

RADIO -ELECTRONIC PURCHASES! 

SAVE $22! 

SUN RADIO 
HIGH -FIDELITY 

2- SPEAKER KIT 
Outstanding bargain. Build your own High - Fidelity, dual -speaker system with this Sun Radio kit, and save more than $20. Comes complete with 12" Cinaudagraph heavy -duty woofer, Uni- versity No. 4401 Tweeter, baffle board with speaker cutouts, and all components for con- structing high -pass filter (2000 cps.) $45 value. Instructions'for easy assembly included. Limited quantity at this remarkable price. 

Your cost $22.95 

PHILMORE 
630TS 

10" TV KIT 
The Only 630 TS Kit 
with Tuner, Video, and 
Sound Channels Fac- 
tory- Wired, Aligned 
and Tested. Non -Tech- 
nical Instructions. 
Anybody can build this exact duplicate of the 
brilliant RCA 630 TS. Sockets and other parts 
are already mounted on the chassis. Instructions 
are full -sized and easy as pie to follow. Will 
receive TV broadcasts perfectly immediately after 
assembly without adjustment or alignment. Low 
price includes all necessary parts and tubes, 
including 10BP4 picture tube. Sun Radio ships 
immediately 
Your cost, complete $205.00 

sun RADIO 
ANO ELECTRONICS COMPANY. INC. 

122 -124 DUANE STREET 
NEW YORK 7 N Y BARCLAY 71840 

RADIO a n d TELEVISION 
Thorough Training in All 

Technical Phases 
APPROVED FOR VETERANS 

WEEKLY RATES DAYS -EVENINGS 
RCA GRADUATES ARE IN DEMAND 

For Free Catalog write Dept. EN -49 
RCA INSTITUTES. Inc. 

A Service of Radio Corporation of America 
350 West 4th St.. New York 14. N. Y. 

SPEAKER RECONING 
ALL WORK GUARANTEED 

3" -$1.40 7 " -$1.95 15" -$4.00 
4 "- 1.40 8 "- 2.20 4x6- 1.90 
5 "- 1.50 10 "- 2.70 5x7 - 2.20 
6 "- 1.65 12"- 3.00 6x9 - 2.50 

OXFORD RECONING SERVICE 
1039 Selby Ave. St. Paul, Minn. 

-$139 PHONO AMPLIFIER - 
2 Tube AC -DC 

3 at $I.25 @ wired & tested 
2 tubes- 50L6 -35Z5 5 I 

PHONO OSC -2 TUBE $2.75 
Wired & tested. Uses 3525, I2SA7, 2 tubes S1.20 

PHONO AMPLIFIER 
3 Tube AC -DC 

Wired and Tested W I .69 
3 at $1.49 

Volume and Tone Controls. 
Uses 125(17, 35Z5, 50I.6. 

Set or 3 Tubes $1 25 
Output Trans- .32 
5" Alnico Speaker 1.10 
6" PM Streaker 1.45 ALLIANCE PHONO MOTORS 2.50 111Gli OUTPUT PICKUP 1.89 

$1 Deposit on all orders. Free Catalog RN 

RADIO MAIL ORDERS 
75 Barclay Sf., New York 7, N. Y. 

I-17 

www.americanradiohistory.com

www.americanradiohistory.com


READ AND SAVE 
6.3 Volts 10 amp FILAMENT TRANSFORMER 
Pr1110 /220V 60 Cycle. Fully cased. Only ea.$i .89 
ADVANCE ANTENNA RELAY DPDT, 110V 60 
cycle coil Ceramic Insulation S1.95 
RECTIFIER TRANSFORMER 110/220V 60 cy 
primary. Secondary 70-75 volts 3 amps plus 35-37 
volts (pri. in series). Fully cased ea. $1 .89 
AMERTRAN H.V. PLATE TRANSF. 1500 -0- 
1500 volts 600MA Pri, 110/220V 60 cycles. Con- 
tinuous Duty. Fully Cased. 3 KV 
Insulation $27.50 
HIGH CURRENT TRANSF. 820 Volts CT at 775 
Mn. Pri. 110 220 Volts 60 cycles. 
Fully Cased $6.95 
AMERTRAN PLATE TRANSFORMER 1500- 
1250-0- 1250 -1500 Volts at 1.5 amps. Continuous 
Duty. Pri. 110/220 V 60 cycles. Fully Cased. 
5 KV Insulation $39.95 
FIL. TRANSF. 5 Volts at 15 amps. Pri. 110/220 
60 cycles. Fully Cased $2.95 
THORDARSON PLATE TRANSF. 2370 volts 
CT at 250 MA tapped at 300-0-300 volts. plus 215 
volt 55 MA bias winding, 110 volt 60 cy. pri - 
Fully Shielded ea. 611.95 
RATHEON SWINGING CHOKE 12 to 1.6 Henry, 
100 to 1000 Mills. 15 ohms DC resistance.$24.50 

DUNCO RELAY. DPDT 6 Volt 60 cycle 
coil S1.69 
FIL. TRANSF. 5 volts CT 13.5 amps, 5 V. CT 
F 7A, 5V CT @ 6.5 amps. 110 V 60 cycle pri. 3500 
volt Ins ea. $6.95 
AMERTRAN 5.2W at 21 amps plus 2X 7.5 volts 
at 6 amps. pri 110V 60 cy. ea. $5.95 
AMERTRAN 2.5 volts 10 amps H.V. ins 110V 60 
cycle pri S3.95 
10 Volts CT at 13 amps. plus 755 volts CT at 2.5 
amps. H. V. ins $5.50 
L'TC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. 10 watts. 60 to 10,000 cps *I 
DB. Only ea. $2.75 
6 Henry 300 MA choke 65 ohms DC, fully 
shielded. ea. $3.75 
6 Henry 50 ma AC /DC chokes _....3 for $0.99 
6 Henry 75 ma 230 ohms DC 2 for .99 
s Henry 160 ma 140 ohms DC .99 
1.5 Henry 250 ma 72 ohms DC 59 
FILTER CHOKE 10 Henry. 750 ma, 95 ohms. 
5 KV insulation $11.50 

STANDARD "METERS" BRAND NEW 
2" 0-5 ma Basic.. 51.95 3" 0-80 52.95 
2" 0 -3 volts DC.. 1.95 3" 0-75 amp AC 3.95 
2" 150 -0 -150 3" 0-2 ma DC. 3.95 

microamp 3.49 3" 0-200 ma DC.. 3.95 
2" 0 -30 amp DC 2.45 3" 0 -1 ma DC.... 3.95 
2" 0 -1 ma Basic 2.95 3" 0 -20 ma DC... 3.95 
3" 0 -50 amp AC 4.95 3" 0-15 ma DC... 3.95 
3" Running Time 3" 0 -150 V AC... 3.95 

110 V. 60 cycles 7.95 

OIL CONDENSERS 
11 mfd 250 vac $0.85 3 mfd 3000 vdc5 3.95 

5 mfd 150 vac .49 
1 mfd 5000 vdc S4.5Ó 

1 
2 

míd 600 vdc .29 .1 /.1 mfd MOO 2 mId 600 vdc .39 vdc 2.25 
4 mfd 600 vdc .59 

1 mfd 7500 vdc 1.95 
6 mfd 600 vdc .79 1 mrd 7500 vdc 9.25 

3/3 mfd 600 vdc .79 4 mfd 8 kv dc 19.95 
10 mfd 600 vdc .95 01 /A1 mfd 12 kv 

2 mfd 1000 vdc .79 dc 5.75 
4 mfd 1000 vdc .95 .005/.01 mId 12 

15 mfd 1000 vdc 2.95 kv de 5.50 
2 mfd 1500 vdc 1.25 .03 mfd 16 kv dc. 5.75 
6 mid 1500 vdc 2.95 .65 mfd 12.500 
1 mId 2000 vdc 1.45 vdc 12.95 
'2 mfd 2000 vdc 2.25 .75/.35 mfd 8/16 
4 mfd 2000 vdc 3.65 kv 7.95 
2 mid 4000 vdc 5.50 .02 mfd 20 kv dc. 7.95 

AN /APT2 AIRCRAFT RADAR 425 -750 mes. 
Complete with 10 tubes (I) 807. (2) 703A, (2) 6AC7. 
(1) 6AG7, (2) 5RYG4, (1) 2X2. (1) 913A. Unit 
has Blower Motor and 400 cycle power 
supply ea. $12.95 

MISC. SPECIALS 
Butterfly Cond. 2 -11 MMF Ball Bearings. $0.59 
50,000 ohm 1% ww precision resistor..5 for .99 
Ceramic 4. 5, 6, 8, prong sockets 3 for .29 
CD .002 3500 wv mica cap 2 for .99 
CD 25 mfd 25V DC Electrolytic 5 for .99 
CD 16 mfd 450 VDC Elect. can w /leads 3 for .99 
Jan 6C4 tubes, new. boxed 4 for .99 
Bud No. 902 Variable cond. 35 MMF 39 
.004 1000 V DC Micas 6 for .99 
01 600 V DC Micas 9 for .99 

Jan 807 tubes .99 
100 ohm 100 watt adjustable resistors.... ea..49 
50 ohm, 25 watt adjustable resistors .29 
20,000 ohm 50 watt w.w. resist .99 
If not rated. 25 %, with order, balance 
C.O.D.- .dinimum order $5.00. 

PEAK ELECTRONICS CO. 
188 WASHINGTON STREET, DEPT. MR 

NEW YORK 7, N. Y. 
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Fig. 8. A two -stage video amplifier designed around a 6SN7 tube. 

fication afforded by the video i.f. stages 
is under the control of an a.g.c. system 
which was previously described. 

We have to this point in our series 
considered two servicing packages of 
the seven originally postulated for 
television receivers.* The first serv- 
icing package consisted of the r.f. sec- 
tion of the receiver plus those i.f. am- 
plifiers which dealt with both types of 
signals. It was noted then that any 
failure in this section would make it- 
self evident by affecting both outputs. 
The serviceman, noting this, would im- 
mediately confine his attention to this 
section of the circuit. The second 
servicing package consisted of the 
audio i.f., audio detector, and audio 
amplifiers. Any difficulty arising here 
affected only the audio output and a 
comparison of the audio output with 
the video output immediately served 
to acquaint the serviceman with its 
location. 

We come now to the third servicing 
package and this consists of the video 
i.f. amplifiers, the video detector, and 
the video -frequency amplifiers. (By 
video i.f. amplifiers, we refer only to 
those i.f. stages which handle the video 
signal exclusively. Composite i.f. 
stages, which handle both audio and 
video voltages, are consigned to serv- 
ice package No. 1.) Failure in the 
video system will cause the image to 
disappear from the screen, but it will 
not affect the audio system and con- 
sequently sound output should be nor- 
mal. Also, in spite of the failure, a 
scanning raster will be visible on the 
screen because the synchronizing cir- 

cuits are self -oscillating. It is useful 
to remember that the appearance of a 
raster (but no image), accompanied by 
normal sound output from the loud- 
speaker reveals the following about 
the set. 

1. The r.f. stages (r.f. amplifier, 
mixer, and oscillator) are functioning 
properly. 

2. All composite i.f. stages are OK. 
3. The complete sound system is op- 

erating normally. 
4. The vertical and horizontal sync 

systems are operating. 
5. The low and high -voltage power 

supplies are OK. 
This leaves, then, only the video i.f. 

system, the video second detector, and 
the video amplifiers as possible sources 
of trouble. On the other hand, if the 
lack of image is accompanied by no 
sound (even though the set is tuned to 
a station known to be operating), then 
the r.f. stages should be inspected first. 

Misalignment of any of the trap cir- 
cuits in the video i.f. stages will mani- 
fest itself by the appearance of inter- 
ference patterns on the face of the 
screen. Sound voltages reaching the 
cathode -ray tube appear as black and 
white horizontal bars, varying in width 
and intensity with the audio modula- 
tion. Interference from adjacent chan- 
nels does not produce any definite pat- 
tern but generally manifests itself by 
one or two of the following: 

*Television receiver servicing can be consider- 
ably simplified if the receiver is broken down 
into definite servicing divisions. By noting the 
appearance of the image and the output of the 
loudspeaker it is readily possible to localize the 
defect in one of these sections. 

Fig. 9. The video frequency system employed extensively by Philco. 
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Fig. 10. Smearing in an image due to 
poor low- frequency and phase response. 

1. Unstable horizontal and vertical 
synchronization. 

2. Black and white ripples across the 
screen (if the interference is due to 
the audio carrier of the adjacent chan- 
nel). 

3. The appearance of two images, 
(if the interference is due to the video 
carrier of the adjacent channel). 

If the misalignment of the trap cir- 
cuits is suspected, it can be verified by 
switching the receiver to another local 
channel. Since it is highly improbable 
that adjacent channel interference 
exists in this channel, too, the appear- 
ance of a stable picture will imme- 
diately indicate that this is the source 
of the trouble. 

Microphonic tubes in the video sys- 
tem produce a "bouncy" picture. The 
picture "bounces" whenever the set is 
jarred. The trouble may be so acute 
that even traffic passing by the house 
will disrupt the image. To locate the 
defective tube, replace the tubes in 
the set with ones known to be good. The 
best way to test a tube for micro - 
phonics is to place it in a set which is 
operating normally. If slight jarring 
of the set -by tapping the chassis or 
the tubes -does not affect the image, 
then the tube is non -microphonic. 
Microphonic tubes will not be revealed 
by the ordinary tube tester. 

When no image is visible on the 
screen and the sound output tells us 
that the trouble must lie in the video 
system, then the first servicing step is 
to test all the tubes in this system. 
This can be done by replacing each 
tube with one known to be good with- 
out removing the chassis from the cab- 
inet. Checking all the tubes will take 
about 10 minutes. If this does not 
clear up the trouble, indicating that 
the tubes are not at fault, then the 
chassis will have to be removed from 
the cabinet and the following tests un- 
dertaken. 

Apply a 400 -cycle audio signal, ob- 
tained from an audio signal generator, 
across the load resistor of the video 
second detector. Alternate black and 
white bars will appear across the 
screen if the video amplifiers are work- 
ing. If the screen remains blank (i.e., 
it shows only the scanning raster), 
move the audio generator toward the 
cathode -ray tube, one stage at a time, 
until the defective amplifier is found. 
Voltage and resistance checks will 

February, 19.19 

You can become a Radio and 
Television Technician now! 

A million new jobs - almost 4,000 a week - will be created in the 
television industry during the next five years according to estimates of 
industry leaders. Actually, during 1948, television grew faster than 
any other industry in the history of America. 
Here is a real opportunity for you. Trained television technicians are 
in demand. By starting now, you can get in on the ground floor - 
grow as television grows. 
To help supply this needed manpower, the Milwaukee School of Engi- 
neering has expanded its radio and television courses. Now you can 
get complete practical, technical training in the MSOE laboratories. 
This is not just a serviceman's course. It prepares you for a career in 
all of the technical phases of television and radio. 
This special course Prepares you for any of the following careers: 

Television Serviceman Supervisor in Radio and Police, Taxi -Cab and Rail - 
Radio Serviceman Television Assembly rood Transmitter Operator 
Radio and Television Radio and Television Tester Police, Taxi -Cab and Rail - 

Retailer Broadcast Radio -Operator road Receiver Serviceman 

SERVICE 
6 to 12 Months 
Electricity 
Welding 
Refrigeration 
Heating 

OTHER COURSES AVAILABLE 
TECHNICIAN 

1 to 2 Years 
Electrotechnics 
Radio and Television 
Electronics 
Refrigeration, Heating and Air 
Conditioning 

PROFESSIONAL 
3 Years 
Electrical Engineering 
Bachelor of Science 
Degree 
Major in Electronics 
or Power 

ILWAU4CEL- 
5CHtilL of ENGINEERING 

A 

Technical 
Institute 

Founded 1903 

be Oste Werwafh 

MILWAUKEE SCHOOL OF ENGINEERING, + Dept. RTN -249 
N. Broadway and E. State . Milwaukee, Wis. 

Without obligation send me free booklet "Career Building" and more details on course in 

Radio and Television or Course. 

Name Age 
Address 

City State 

GREYLOCK 
A DEPENDABLE NAME IN 

RADIO TUBES 
GT. Glass. and Miniature Types 

All Tubes in Individual Cartons 
1115 3134 I2SA7GT 
IS5 3V4 I2SK7GT 
114 6AT6 128Q7GT 
I1.14 6BA6 (and many 
3S4 613E6 others) each 

SPECIAL OFFER! All 39c tubes may be purchased 
in lots or 100 assorted, at $35 per 100. 

Specials: 2E24... 89e 6BG6G ... 89c 
TERMS: Net C.O.D., F.O.B. NYC. MINIMUM 
ORDER $5.00. 

Write for Bargain Catalog N -2 

Greylock Electronics Supply Co. 
30 Church Street New York 7, N. Y. 

SAYE 50% 
of your Recording Dollar 

with a MAGNETIC TAPE RECORDER 
that doubles your playing time, cuts your 
operating costs in half Write today for 
technical literature. 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadway New York 13, N. Y. 
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"Lucky Buy" MIKE 
We're passing this -good deal on to you! 
Famous -make Model 20 -X crystal hand 
mike for home recorders, PA systems, 
amateurs, etc. High output; excellent 
response to voice and music. Baked -on 
brown enamel finish. Sturdy 
construction. Complete with 
7 -ft. shielded cable. Regular list, s 
$12.85. Our low price EA. 

METER SALE 
0 -1 MILLIAMMETER 

Basic movement for all test 
equipment. 434' wide ... large 
scale knife edge pointer. Na- 
tionally - known make. Slightly 
used but guaranteed electrically 
perfect. Order now while limited 
quantity lasts A great buy! 

Only $2.75 each ... $5.00 for two 

5 Watt PHONO - AMPLIFIER KIT 
Build a compact 3 -tube AC phono amplifier. Uses 
6X5, 6V6 and 6J5. Kit includes ALL necessary parts - punched chassis, power transformer. $ A 95 tone and volume controls, 6 -foot line cord 

w /7 and plug, resistors, condensers, hard- 
ware, etc.; less tubes. Easy -to- follow 
wiring diagram & instructions supplied.- COMPLETE 
Kit of 3 tubes for amplifier 51.87 
6' Speaker with output transformer .$1.95 

SAVE MONEY on PARTS KITS! 
> 

Ia0d alusg s ttdyp mica 
0c00o0n6 

do e n.0semrsfd pigtails 
5 

Z 40asstd, ush- onknobs forknurled$ 
shafts. iced, green, walnut, ivory... 

(3) 25 asatd. 10 and 20 watt vitreous 
enameled resistors. Values up to $1.69 25,000 ohms. No two alike 1 a-! 

(4) 100 aestd. 34 -1 - 2 watt carbon re- 
slatora. All RY 19 A color - coded. Yost $1 
popular values Y 

ORDER BY KIT NUMBER! 
I 
STROMBERG- CARLSON FM- Antenna 
Folded Dipole Aerial for both FM and TV. 495 Complete with 60 ft. of 300 ohm line. 
Covers both FM bands. Mounts anywhere, EA. 
vertically or horizontally. Seamless, heat -treated, all 
aluminum. 

LINE CORD SPECIAL 
6 ft. brown rubber cord with brown c M3 
bakelite plug. Finest quality at lowest 00 
cost. Have 'em on hand. 13c each. 10 for 

CALL SYSTEM SPEAKER 
Utah bi- directional speaker specially 
suited for factory call and paging sys- 
tems. Molded non -metallic case to give 
the ultimate In voice reproduction. On 
swivel and base. Line match- L 
ing xformer included. Special, $695 
money-saving price. Y EA. 

Chrome Plated MIKE STAND 
Beautiful! Heavy gray crackle metal base. Extends from 
2234" to 55 ". Use it for banquet or studio 
stand. Standard fitting to take all micro- 
phones. Limited quantity. Shpg. wt. 8 lbs. 

EA. Order now 

SPEAKER VALUES! 
heavy duty type; 1.47 oz. Alnico 

.5. magnet; %' volte coli. Rated 5 watts. Only.. `f 
6" PM, heavy duty type. 1.68 oz. Alnico 5 $1.95 magnet; 50L6 output transformer. Only 

ORDER FROM THIS AD! 
Select what you need from the big values listed here 
-and send your order now! Quantities are limited. 
Sendt25% deposit with order. We ship C.O.D. for 
balance, all advertised items F.O.B. Chicago. When 
remitting in full, include sufficient postage -over- 
ages refunded. GET YOUR NAME ON OUR MAIL- 
ING LIST. We carry complete stock PA equipment 
-BOGAN, MASCO Amplifiers- Shure, Turner 
Mikes -University Speakers, etc. 
Write for complete list. 

NATION WIDE PRADIO 

(The Randolph Street 
CHI CAGO br 

Sis ILLINOIS 
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then quickly reveal the defective com- 
ponent. 

If the test signal can pass through 
the video detector and video -frequency 
amplifiers, the next test is made on the 
video i.f. amplifiers. For this we need 
an AM signal generator having a fre- 
quency range that includes the video 
i.f. frequencies. Set the generator to 
any frequency within the video i.f. 
range (except the trap frequencies), 
turn the modulation on and apply the 
modulated signal to the control grid 
of the first video i.f. tube. If the circuit 
is functioning, black and white hori- 
zontal bars will appear across the face 
of the screen. If there is no indication 
on the screen, start at the final video 
i.f. amplifier and move the generator 
back stage -by -stage until the point of 
failure is located. 

Unless a video frequency amplifier 
becomes completely inoperative, in 
which case no image at all is obtained 
on the screen, indications of other de- 
fects will be evident only by their ef- 
fect on the image. With regard to a 
video -frequency amplifier tube and its 
circuit, the following defects may 
occur: 

1. A defective low- frequency com- 
pensating network. 

2. A defective high- frequency com- 
pensating network. 

3. Improper voltages at the tube 
electrodes. 

4. An inoperative tube or a defective 
component. 

When the low- frequency compensa- 
tion network is defective, the back- 
ground shading of the image becomes 
darker and the larger objects in the 
image "smear." See Fig. 10. Check 
bypass condensers, load, dropping and 
cathode resistors. Condensers are very 
vulnerable and they usually become 
open. The fastest method of checking 

open condensers is by shunting them 
with another condenser, of equal value, 
known to be good. 

Smearing can also occur when the 
improper bias voltage is used. Hence 
measure the grid voltage of each video 
amplifier tube. Low plate and screen 
voltages produce smearing because the 
tube, under these conditions, is readily 
overloaded. Smearing due to this lat- 
ter defect can be recognized by rota- 
ting the contrast control counterclock- 
wise, which will reduce or eliminate 
the extent of the smearing. 

A more difficult defect to detect 
is the loss of fine detail due to poor 
high- frequency response of the video 
stages. High- frequency compensation 
is achieved chiefly by series and shunt 
peaking coils in the video amplifiers. 
If the coils open up and the "B +" volt- 
age must pass through them to reach 
the plate of the tube, the stage will 
become inoperative. However, with 
open series coils, Li and L3 of Fig. 3, 
an alternate path exists through the 
shunting resistors. In these instances, 
the intensity of the image will de- 
crease, in addition to the loss of fine 
detail. This loss is best seen when a 
station test pattern is being received. 
(See page 38 of last month's issue for a 
discussion of television test patterns.) 

REFERENCES 

1. Kiver, M. S. ; "Television Simplified," 2nd 
Edition, 1948. D. Van Nostrand Corn- 
pany, N. Y. 

2. Kiver, M. S. ; "Television & F -M Receiver 
Servicing," 1948. D. Van Nostrand Com- 
pany, N. Y. 

3. Seeley and Kimball "Design of Video 
Amplifiers," RCA Review, Oct. 1937, 
page 171, and Jan. 1939, page 290. 

4. Noll, E. ; "Video Amplifiers," RADIO 
NEWS, Oct. 1945, page 57. 

5. Everest, F. A. ; "Wide -Band Television 
Amplifiers," Electronics, Vol. II, Jan., 
1938. 

(To be continued) 

IMPROVED VOLUME INDICATOR for TAPE RECORDER 
By LLOYD 

SINCE publication of the article, 
"Build Your Own Magnetic Tape 

Recorder," by Lloyd Hust, in the Febru- 
ary, 1948, issue of RADIO & TELEVI- 
SION NEWS, the author has received 
many requests for an improved type 
volume indicator circuit to be used in 
the construction of the above tape re- 
corder. The new indicator uses a sur- 
plus -10 to +5 decibel meter. Meters of 
this type are listed frequently in ad- 
vertisements in RADIO & TELEVISION 
NEWS. They are also listed in the cata- 
log of Herbach & Rademan, 522 Market 
St., Philadelphia. The Catalog number 
is MM132 and the price is $2.95. Suitable 
also in this application are the meters 
listed in this same catalog as MM136 
and MM137. The price on these is $3.95. 

The circuit itself is relatively simple 
and is shown in Fig. 1. The 10- milli- 
henry r.f. choke is necessary in order 
to keep any of the supersonic bias from 
entering the meter and indicating a 

'false reading. The 50,000 -ohm variable 
resistor is necessary to adjust the maxi- 
mum swing of the meter needle to 
indicate the proper volume level for 
the type of tape being used. The switch 
SI is one section of the Play- Record 
switch, or it may be a separate single- 

B. HUST 

circuit switch. The switch is necessary 
because the change of load in the output 
circuit, when playing back, will cause 
too much current to flow through the 
meter. 

This volume indicator works much 
better than the one originally specified 
for the recorder. Much more accurate 
results will be obtained when using it. 
Once the 50,000 -ohm variable resistor 
is set, it need not be changed unless a 
different type of tape, one using a dif- 
ferent recording level, is used. _- 

Fig. 1. 
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l0 -Meter Converter 
(Continued from page 45) 

The oscillator and mixer tuning con- 
densers are not ganged. From this one 
might be led to expect that the old 
bugaboo of pulling the oscillator cir- 
cuit when the mixer is tuned through 
resonance might pop up. When the 
converter was first completed there 
was a very slight "pulling" at the high 
frequency end. A small shield, 1Y2 
inches square slipped under the mixer 
coil, completely eliminated every trace 
of "pulling" while leaving adequate 
oscillator injection. 

Con struction 
The converter is housed in a 4 "x5 "x 

6" metal utility box. In the bottom 
view of the unit, from top to bottom, 
can be seen the oscillator tuning con- 
denser and its ceramic trimmer, the 
oscillator coil, oscillator tube socket, 
and the VR150 socket. Partially hid- 
den under the toggle switch is the 
mixer tuning condenser and mica trim- 
mer, mixer coil with shield in place, 
mixer tube socket, and the i.f. output 
coil. This coil is not mounted on the 
back partition but on a small "L" 
bracket and fastened to the top of the 
chassis. In this way all metal work 
and practically all of the wiring can 
be done on the top chassis panel as a 
unit before it is fastened to the case. 
Before the tuning condensers are 
mounted to the front partition, two - 
inch pieces of #14 tinned wire should 
be soldered to the rotors of each unit. 
In the oscillator condenser, this lead 
goes directly to pin #8of the oscillator 
tube. The ground end of the oscillator 
coil is soldered midway between. In 
the mixer condenser, this lead goes to a 
soldering lug under the front bolt of 
the mixer tube socket. The ground end 
of the mixer coil also goes to this lug. 
Pin #4 on the VR150 socket is used as 
a tie -point for the "B plus" lead of the 

Coil winding data for 10 -meter converter. 

TO CI 
L2 8 TURNS NO.18E., SPACED TO i/2. 
GROUND 

LI 5 TURNS NO.22 D.C.C. CLOSE WOUND 
VW SEPARATION BETWEEN LI AND L2 

TO C6 

L6 4 TURNS N0.I8 E.,WIRE SPACED TO I/2+ 
GROUND 

LS 
TO C9 
TO PLATE OF V2 

4 TURNS NO. 22 D.C.C. CLOSEWOUND Ve'SEP- 
ARATION BETWEEN L5 AND L6 

OSCILLATOR 6 MIXER COILS WOUND ON NATIONAL PRF -2 
FORMS 

TO PLATE OF VI 

L3 80 TURNS NO. 30 O.S.C. WIRE 

TO C5 AND R2 

GROUND 
L4 

OUTPUT CABLE 
IS TURNS NO.30 D.S.C. V SEPARATION 
BETWEEN L3 AND L4 

I.F.COIL WOUND ON NATIONAL PRE 3 FORM 

February, 19.19 

Low 
PRICES 

IMMEDIATE FULLY 
DEL/UERY GUARANTEED 

EXPERIMENTERS' SPECIALS 
Remote Position 

Indicating System 

6 -12 v. 60 cycles 5 inch indicator with 0 to 
360° dial. Heavy duty transmitter. Stock 
#SD -115. Price $9.95 per system 

Blower Assembly MX- 
215 /APG 28 v. DC. 1 /100 
hp. motor. John Oster C- 
2P-1L. L-R #2 blower. 7000 
rpm. 20 c.f.m. Stock #SD- 
202. Price $3.75 ea. 

SWEEP GENERATOR CAPACITOR 

Hi -speed bearings. Split stat- 
or. Silver plated coaxial type. 
5 -10 mmf. Stock #SD -167. 

Price $2.75 each 

REMOTE Compass System 
Kollsman transmitter and 
indicator. Operates from 26 
volts 400 cycles. Use with 
Pioneer inverter. Stock 
#SD -22. Price (less invert- 
er) $6.95 per system. 

GYRO SERVO UNIT 
Signal take -off - 
low inertia servo 
motor. Gear train 
and follow -up Au- 
tosyn. Stock 
#SD -160. Price 
$9.50 each. 

G.E. 10 RPM MO- 
TOR. 5BA IOFJ 12 
24 v. DC. 40 lb. /in. 
torque. 1.1 amps. 
REVERSIBLE. 
Stock #SD -17. 
Price $8.75 each. 

Synchron 10 RPM Timing Motor -24 v. 
DC. Hanson Mfg. Co. Stock #SD -110. 
Price $3.75 each. 
Constant Speed DC Motor -7100 RPM. 
G.E. 5BA25MJ24. 24 v. RC noise filter. 
Stock #SD -100. Price $8.50 each. 

HP. DC Motor -G.E. 5BA25MJ409. 
7500 RPM. 24 v. 7.5 amps. Cont. duty. 
Stock #SD -235. Price $4.75 each. 

TWX -PAT. 199 

Write for complete lisring, 

or call ARmory 4 -3366 

4 Godwin Ave. 

1 

1 
PRO i T C 

MICROWAVE 
ANTENNA- 

AS -217A /APG 15B. 
12 Cm dipole and 13 
inch Parabola housed 
in weatherproof Ra- 
dome 16° diam. 24 -v. 
DC spinner motor for 
conic scan. Stock 
#SD -95. Shipping wt. 
70 lbs. 

Price $9.50 ea. 

DYNAMOTOR 
D -101. 27 v. DC in Qa 1.6 
amps. DC output 285 v. 
C .060 amps. Stock #SD- 
187. Price $1.50 each. 

Delco PM Motor -5069456 
Alnico field. 27 v. DC. 
10,000 rpm. l'xl'x2' lg. 
0.120 diam. shaft. b ' lg. 
Stock #SD -236. Price $3.75 
each. 

SELSYN SPECIAL 
W.E. KS- 5950 -L2. 
Size 5. 115v. 400 
cycles. Use on re- 
duced 60 cycle volt- 
age. Stock #SD -182. 
Price $3.75 each. 

Kollsman (Miniature) Selsyn 
Type 775 -01 

Price $3.75 each. 
Ideal for Ham use as re- 
mote position transmitter 
or indicator. 6 -12 v. 60 cy- 
cles. Stock #SD -57. 

Selsyn Repeater -Type II -4 
115 v. 60 cycles. Bronze case. \Vt. 10 Ibe. 
High torque. Use as transmitter or repeater. 
Stock #SD -222. Price $9.50 each. 
Phase Shift Capacitor -0 -360° phase shift 
by 4 stators single rotor capacitor. Use in 
phase shift calibrator. Stock #SD -114. Price 
$4.75 each. 
Time Delay Relay- Edison. Vacuum sealed 
in glass. S.p.s.t. contacts. Normally closed. 
30 v. 7 seconds delay. Many applications. 
Special Price Two for $1.95. 
Bendix A -14795 DC Motor -28 v. 1 /100 
hp. Series wound. Operates on 28 v. DC or 
AC. Ideal for experimenters. Stock #SD -234. 
Price $1.45 each. 
Universal Electric DC Motor -28 v. 1 /100 
hp. Shunt wound. 4 leads. 5000 RPM. 
Use as series motor on 115 v. AC. for int. duty. 
Stock #SD -233. Price $1.95 each. 

Incorporated 
Surplus Divisio 

ELECTRICAL TRAINING 
Intensive 32 weeks' residence course In fundamentals of 
industrial electrical engineering, including radio. elec- 
tronics. Prepares for technician, engineering aides. Ap- 
proved for veteran training. 56th year. Next classes be- 
gin April 4, September 6. Catalog. 

ER SCHOOL_ 
-(_ 7698 

LECTICAL 
ICAL Avenue, 

Washington 12, D. C. 

FM-AM-TUNER 
13 Tubes -4x10 Slide Dial, Ready 95 $39. 
to Operate 7 J 

Easily attaches to your Tele -Set 
Chassis, 7x16x9 ", in Kit 

$3 
I.50 

Form $3 :7 
REMIT IN FULL FOR FAST DELIVERY 

RADIO MAIL ORDERS 
75 Barclay St. New York 7. N. Y. 

A 

Open account shipments 
to rated concerns, 

All prices F.O.B. Paterson, N..1 

Paterson, N. J. 

STEADY PROFITS 
Your Own 

Business with 
CORADIO 
The Coin Operated 

Radio 

Place these specially built radios 
that play 1 or 2 hours for 25c in 
the thousands of available hotel 
rooms, tourists courts, etc. They 
yield immediate profits and steady 
income. Install Coradio, the finest 
made. Limited capital required. 
Send for further information. 
Write today. 
CORADIO Coin Operated Radio 

Dept. "J" 
212 Broadway, Phone:BEekman 3- 0038 -9 

NEW YORK 7. N. Y. 
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Hot Radio Values 
At Sun Radio 

CRYSTALS! 
All crystals have Army MC harmonic ratings but 
Sun encloses directions for deriving the correct 
fundamental frequency in kilocycles. 

CRYSTALS WITH A MILLION USES 
Fractions Omitted 

kc kc he kc kc kc 
487 496 502 507 512 519 
488 497 503 508 515 522 
490 498 504 509 516 523 
491 501 506 511 518 
492 
493 
494 each 495 

kc kc kc kc kc kc 
412 422 431 441 451 474 
413 423 433 442 453 475 
414 424 431 443 462 477 
415 425 435 444 466 479 
416 426 436 445 468 483 
418 427 437 446 470 483 
419 429 438 447 472 484 
420 430 440 449 473 485 

Crystal Frequency 
Standards 
98.356kc 

Easily altered for I00kc 
Standard. Mounted In 
low loss 3 prong holder. 

$3.89 each 

For Crystal Controlled 
Signal Generators 

525kc 
526,388 533,333 537,500 
527,777 534,722 538,888 

529,166 536,11) 
530,555 99c each 531,944 

I.F. Frequency Standards 
c 

450 461,111 99c 
451,388 464,815 each 452,777 465,27, 

200 KC CRYSTALS 
Witho"ut Holders 

h 69c "m x " Ea[ 
3 for 52.00 

Assorted Miscellaneous 
Crystals 

Fractions Omitted 
370kc 377kc 384kc 381kc 
372 379 386 388 
374 38J 

32 33139c each 
priced at a traction of the 
cost of their holders alone. 

For Ham and 
General Use 

Fractions Omitted 
390kc 396kc 404kc 408kc 
391 397 405 409 

392 398 406 411 

393 401 407 
394 402 79c each 395 403 

CRYSTALS 
FOR 

SCR 522 
5910kc 7480 
637J 7580 
6451 7810 
ä61J 7930 
7351 

$1.29 
Each 

Crystals from BC 6 10 
1/4' Spacing -2 Banana Plugs 

2045 2282 2435 3250 3570 
2105 2300 2442 3322 3580 
2125 2305 
2145 2320 
2155 2360 
2220 2390 
2258 2415 
2260 2430 

2532 3510 3945 
2545 3520 3955 
2557 3550 3995 

3205 $1.29 321 
3237 Each 

Payments must accompany order. Enclose 20c for 
postage and handling. Minimum order -$2.00 plus 
postage. 
Crystals are shipped packed in cloth bags inasmuch 
as they are shock mounted. All shipments guaran- 
teed. 

2 -6 MC PB RECEIVER y+i Y3 

6 Tubes (3 -1T4, 1-1R5, 1 -1S5, 
1 -3S4) 2 -6 MC in 4 bands. Sold as ., 

pictured including 4" speaker and 
Schematic. Easily converted to broad- 
cast with instructions furnished. Has 
RF Stage and audio output stage to 
dual speaker. Used but guaranteed 
operative. $9.95 

SCR -195 WALKIE TALKIES 
Walkie Talkies, BRAND NEW, operating weight 271/2 
pounds, including knapsack. Range up to 25 miles in 

open country. Frequency 52.8 to 65.8 MC. Transmitter 
and receiver with regular hand set. Each unit comes 
complete with spares included as pictured. Ready 
to operate. $59.9 5 Price per set 

of2...$115 

TERMS: All items F.O.B., Washington, D. C. All 
orders $30.00 or less, cash with order. Above 
$30.00, 25 per cent with order, balance C.O.D. 
Foreign orders cash with orders, plus exchange rafe. 

Ç'UN RADIO 
938 FSTREET. N. W. WASH 4 D C. 
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oscillator coil and R3 and C5. The an- 
tenna leads from the mixer coil go to a 
National FWG assembly on the back 
partition. The oscillator and mixer 
coils are spaced 21/2 inches apart cen- 
ter-to- center. The placement of the 
rest of the parts is apparent from the 
photograph. A "handy" dial pointer 
can be made from an L- shaped piece 
of #14 tinned wire. It is held in place 
by the left hand top panel screw. 

Tuning Up 
Any small power supply capable of 

supplying 200 to 300 volts at from 20 
to 40 ma. and 6.3 volts at .6 ampere 
may be used. The converter draws ap- 
proximately 10 ma. A 10,000- 15,000 
ohm, 2 w. resistor, depending on the 
power supply voltage, should be con- 
nected in series with the "B plus" lead 
of the converter. A two -foot length of 
RG -50 -U coaxial cable is used to con- 
nect the converter to the receiver. The 
receiver used as the i.f. channel should 
now be tuned to 1600 kc. Next the con- 
verter oscillator trimmer should be 
tuned to the center of the band on the 
dial. This may be done by using a sig- 
nal generator or an amateur signal of 
known frequency. With the mixer con- 
denser at half -scale, the mixer trim- 
mer should now be peaked on a weak 
signal. 

For test purposes three different re- 
ceivers were used in conjunction with 
this converter; a 5 -tube a.c. -d.c. set of 
1938 vintage, a BC- 348 -Q, and a SX -43. 
The SX -43 is in itself a pretty fair per- 
former on 10 meters but with the con- 
verter a gain of from 3 to 4 "S" units 
was readily apparent. Images were 
eliminated with the converter in the 
circuit. New Zealand, Africa, Aus- 
tralia, Japan, England, and Scotland 
were logged on all three receivers. Re- 
quests for verification were sent out 
to the stations in the aforementioned 
countries and should be received in the 
near future. 

The antenna used was a simple 
folded doublet 15 feet above the 
ground. 

While this converter isn't offered as 
proof of the existence of any "su- 
perior" piece of equipment, it does go 
to show what can be accomplished 
with good quality parts, short leads, 
and a little "common sense engineer- 
ing." 30 

"Oops! Wrong kit ... I do a little plumb- 
ing on the side, you know!" 

rae 
sooxs 

"RADIO FUNDAMENTALS" by Arthur L. 
Albert. Published by McGraw -Hill 
Book Company, Inc., New York. 583 
pages. Price $4.50. 

Those who have studied and profited 
by the author's book "Electrical Fun- 
damentals of Communication" will find 
the same clear presentation of subject 
matter in this text as characterized his 
previous book. 

As the title implies, this is a basic 
text on radio written for beginning 
students, radio technicians, and radio 
amateurs. As far as possible the au- 
thor has avoided the use of involved 
mathematical operations and has sub- 
stituted diagrams and complete ex- 
planations instead. 

The text covers such subjects as fun- 
damentals of acoustics; electrical fun- 
damentals; series and parallel reson- 
ant circuits; power transfer and im- 
pedance matching; transmission lines, 
cables, and networks; vacuum tubes; 
rectifiers; voltage amplifiers; power 
amplifiers; oscillators; modulation and 
demodulation; radio transmitters; an- 
tennas and radio transmission; and 
radio receivers. 

The serious student will find this 
book entirely suitable for self instruc- 
tion in radio or it can be equally well 
adapted to regular classroom instruc- 
tion. 

* * 

"SERVICING THE MODERN CAR RADIO" 
by A. L. Hurlbut. Published by Mur- 
ray Hill Books, Inc., New York. 688 
pages. Price $7.50. 

That there has long been a need for 
a text dealing exclusively with the sub- 
ject of auto radios goes without saying, 
but that it should have taken so long 
for such a book to appear is a modern 
mystery. 

Since practically every car that rolls 
off the production lines is equipped 
with a receiver, it is obvious that the 
demand for good servicemen to handle 
this work will grow by leaps and 
bounds. 

Auto radio servicing is a specialized 
field and while the well- trained home 
receiver technician does have the ad- 
vantage over his less experienced 
brethren the fact remains that the 
problems encountered in auto radio 
servicing are unique and as such re- 
quire special handling. 

The book is divided into two main 
parts. Part one covers such general 
and diversified subjects as entering the 
car radio field, the principal differ- 
ences between mobile and home ra- 
dios, automobile antennas, antenna in- 
put circuits, typical circuit features, 
setting up the car radio service sta- 
tion, vibrator maintenance, etc. 

Part two covers circuit and align- 
ment data on car radios manufactured 
by fifteen different companies. While 
all makes and models of car radios are 
not covered the author has made his 
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selection in order to provide the serv- 
iceman with the widest possible diver- 
sity of receiver types. From these typi- 
cal circuits, the skilled technician 
should be able to secure enough "know - 
how" to handle similar circuits as he 
encounters them. 

This book is written clearly and in 
easy -to- understand language. Instruc- 
tions are detailed and complete. Tech- 
nicians in the auto radio service busi- 
ness will undoubtedly find themselves 
relying more and more on this text. 

* * * 

"POST WAR AUDIO AMPLIFIERS AND 
ASSOCIATED EQUIPMENT" by The Sams 
Staff. Published by Howard W. Sams 
cf Co., Inc.. Indianapolis. Price $3.95. 

With more and more servicemen 
taking advantage of the financial boon 
custom installation work offers, this 
book provides timely assistance in the 
selection and installation of audio am- 
plifiers, FM and AM tuners, and re- 
corders. 

Sixty -seven audio amplifiers are de- 
scribed along with complete specifica- 
tions and data which the custom- build- 
er will require not only to install the 
unit but to select the proper piece of 
equipment to be installed. Eleven 
tuners are included along with two re- 
corders. 

Circuit diagrams and complete parts 
lists are given for each unit. Top chas- 
sis and under chassis views show the 
location of all important components. 
Where applicable, dial stringing in- 
structions are provided. 

For the man who services high grade 
sound equipment as well as the tech- 
nician who caters to those requiring 
custom installation work, this book is 
a necessary adjunct to his servicing 
library. 

s * * 
"RADIO SERVICING: THEORY AND PRAC- 
TICE" by Abraham Marcus. Published 
by Prentice -Hall, Inc., New York. 752 
pages. Price $5.95. 

This is a practical handbook for the 
radio serviceman, the maintenance 
man, and the intermediate student. 
Written in easy -to- understand lan- 
guage, the text has been presented 
with a minimum of mathematics. 

The book is divided into sixteen 
chapters covering such subjects as 
electrical and radio theory, compo- 
nents and parts, the electron tube, the 
electron tube as a rectifier, the elec- 
tron tube as a detector, the electron 
tube as an amplifier, practical am- 
plifiers, the electron tube as an oscil- 
lator, special tubes used in radio, con- 
trol circuits, radio receivers, power 
supplies, instruments used for servic- 
ing, servicing procedures, servicing 
techniques, and repair, placement and 
readjustment. 

In addition to providing a fairly com- 
prehensive discussion of each of these 
points, servicing notes are appended to 
each chapter to assist the serviceman 
in tracking down suspected circuit 
faults. 

Servicemen should find many occa- 
sions to refer to this text in the course 
of their daily work. 

February, 1949 

SEE LEO FIRST... 
for HALLICRAFTERS! 

TV CHASSIS 
For 10 -in. or 
12 -in. tube 

Big picture TV at a small - 
set price. Factory wired. 
aligned and tested . 

backed by R MA 90 -day 
warranty. With speaker and 
all tubes except CR tube. 
Hallicrafters new Dual Focus 
switch gives instantaneous 
selection of either 56 or 64 Down Payment $33.95 
sq. in. picture on 10 -in. tube. Model T -64. 
Conversion frame to mount 12 -inch tube $8.50 extra. 

It's EASY to Buy From WRL. 
Best 1 -Z payment plan in the country. We finance our own 
paper -no red tape. f'te 7aur present equipment at a Trade -In. 
Write to Leo Meyerson WOGFQ for prompt personal attention. 

COMPLETE LINE OF HALLICRAFTERS 
T -67 Television/ Wooden Cabinet $299.95 
T -61 (Television) Ebony Plastic Cabinet $289.95 
1-40A S 99.50 
sx-43 s 189.50 
5-3e 5 49.95 
R-42 speaker S 34.50 
1-53 S 83.50 

DOWN PAYMENT 
20 % 

or Tell Me What 
You Have to Trade. 

SX -42 Receiver 

SX -62 
COMMUNICATIONS TYPE 

BROADCAST RECEIVER 
All wave bands (FM /AM) 
The broadcast version of the 
SX -42. High fidelity audio - 14 tubes. Plus rectifier and 

oltage regulator. 

DOWN PAYMENT 

$269.50 $53.90 

(for the amateur) $275 ($55 DOWN) 

GIANT RADIO 
REFERENCE MAP 

Just right for your control room 
wall. Approximately 28 -x42" 
Contains time iones, amateur 
tones, leading short ware sta 
rions, monitoring stations. Mail 
Coupon Today and 25c 

FREE 
The most au"047. complets ei 
Horn Catalog 
ever 
assembled. 
Send for 4 
your copy 441.1.47 

todayl 

ARIE 

WRITEWIFE 
744 W. BROADWAY 

Increase reception in all radios, 
F. M. and Television inclusive; 
With this MAGNETIC MARVEL 
by gathering stray particles within 

the tube to one spot. 

DISTRIBUTORS WANTED 
WRITE 

Post Office Bos: 535 Springfield. Ohio 

to cut your 
RECORDING COSTS ! 

Find out about the MAGNETIC TAPE 
RECORDER that doubles your playing 
time. cuts your tape costs in half! Write 
today for technical literature. 

AMPLIFIER CORP. OF AMERICA 
398 -2 Broadway New York 13. N. Y. 
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LTECHNICAL KOs 
SPECIAL: 10% discount on orders of $5 or more. 
Except on Television Boosters, Antennas & High Fre- 
quency Adapters. 

OIL FILLED 
CONDENSERS 

.05 MFD 1000 V $0.35 

.05 

.1 2500 V .75 

.1 7500 V 1.65 

2x.1 7000 V 4.10 
.12 15000 V 7.95 
.25 1000 V .35 
.25 4000 V 2.15 
.25 6000 V 3.75 
10x.25 600 V 1.05 
.5 600 V .28 
.5 1000 V .40 
.5 2000 V .75 
.75 2000 V .60 
.77 330 VAC .30 
1.0 1000 V .45 
2.0 200 V .20 
2.0 600 V .40 
2.0 1000 V .60 
4.0 600 V .60 
4.0 1000 V 1.00 
5.0 220 VAC .55 
6.0 1000 V 1.45 
8.0 600 V .85 
8.0 1000 V 1.75 
10.0 600 V 1.00 
30.0 90 VAC1.40 
30.0 330 VAC3.75 

25.0 Electrolytic 
25 V .40 

100.0 Electrolytic 
25 V .50 

TRANSMITTING 
MICAS 

.00005 2500 V 

.00005 3000 V 

.011005 5000 V 

.000067 2500 V 

.00007 2500 V 

.00025 2500 V 

.00025 5000 V 

.0005 2500 V 

.00072 5000 V 

.0008 5000 V 

.0001 2500 V 

.0011 5000 V 

.002 

.002 

.003 

.003 

.004 

.005 

.005 

.006 

.008 

.01 

$0.15 

.85 

.20 
.20 
.25 
.85 
.25 
.85 
.85 
.25 
.85 

1000 V .20 
3000 V .65 
2500 V .30 
3000 V .65 
2500 V .35 
1000 T.V. .15 
3000 V .65 
2000 V .35 
1200 V .15 
1200 T.V. .15 

TUBES -CHOKE -POTS 
Tubes: 

Metal12K8 $0.29 
Choke: 100MA- 

10II. 250 Ohm 1.59 
Pots: 20K -50K- 

100K .19 
Dual: % Meg. 

250K -50K .30 

SHIELDED WIRE S22 50 Ft. for $0.65 
RESISTOR KIT ASSORTED % &1W..100 for 1.49 
BATHTUB KIT 3x.1, 5, .05, etc 10 for .58 
CONDENSER KIT .01- .00001 100 for 2.99 
MICAS .01. .002, .005, etc. ALL VALUES... .08 
.01 150V PAPER (MIDGET) 60 for 1.00 
0.1 600V PAPER 8 for 1.00 

TELEVISION 
'ANTENNA with 5' Mast Dipole and 

Reflector $ 6.95 
'High Frequency Adapter 4.65 
300 Ohm twin lead -100 Ft 1.75 
72 Ohm co -axial cable -100 Ft 5.50 
Standoff ins. 3" -300 Ohm or co -ax .08 
Expansion Bolts 3/4"x3" .10 
Carboloy Drill W' 1.65 
3/4" Friction Tape % lb. Roll .35 
BOOSTER -ALL CHANNELS 16.50 

$2.00 min. order F.O.B., N.Y.C. Add postage 
50% deposit. balance C.O.D. with all orders. 
Manufacturers' Inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 

Moved to Larger Quarters 

TECHNICAL RADIO PARTS CO. 
557 McDonald Ave. Brooklyn 18, N. Y. 

Dept. RN9 

Folding Whip Antenna! 
Excellent for portable equipment 

light weight beams, etc. 

The famous "throw- out," AN -131A Whip 
Antenna, so named because you simply 
hold end and throw out. Antenna then 
snaps into one continuous length, 10' 6" 
long, for immediate use. Has threaded 
base for mounting. For compact stowing, 
merely fold into eight interconnected 
elements. Internal conductor intercon- 
nects sections. 
BRAND NEW. Packed as shown, 
shipped postpaid at LOW 
PRICE of each $ I.0 
Catalogue of Communication items ou request 

COMMUNICATION DEVICES CO. 
2331 Twelfth Avenue 
NEW YORK 27. N. Y. 

Cable: Communidev Tel: Wa 6- 6606 -7 
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Mac's Service Shop 
(Continued from page 54) 

pens inside the condenser, but the ef- 
fect is a loud scratching sound that 
may or may not be accompanied by a 
noticeable increase in hum. Usually, 
if you bridge the defective condenser 
with a good one, the surge that takes 
place will cause the noise to stop 
abruptly; and ordinarily the noise will 
not start immediately when the good 
condenser is removed. Sometimes it 
will not commence again for several 
days. Often this noise will be radiated 
and can be picked up by other sets in 
the same room, which will fool you if 
you leave the defective set on while 
you try another set to see if it is 
noisy, too. 

"If you suspect this condition, turn 
the set off and clip a good condenser 
across the suspected unit; then, after 
the set is playing, gently remove the 
good condenser and see if the noise be- 
gins. In this way, you will not 'cover 
up' the condition you are trying to lo- 
cate-as you are almost certain to do 
if you employ the usual method of 
bridging filter condensers while the set 
is playing. 

"Another very common noisy condi- 
tion with a.c. -d.c. sets is caused by 
noisy rectifier tubes such as the 35Z5's, 
35Z3's, and 35Y4's. Something happens 
inside these tubes so that an annoying 
scratching sound is heard every time 
they are jarred ever so slightly. This 
sound is not present when the volume 
is turned off or when the r.f. and i.f. 
tubes are disabled; so it must be picked 
up by the antenna. In fact, I have 
noticed that the noise is much worse in 
sets in which the loop antenna is near 
the rectifier tube. Just the vibration 
caused by the sound from the speaker 
will make the rectifier give forth with 
this annoying sound. The cure, of 
course, is a new tube." 

By this time Mac had the phone jack 
installed, and he began to replace the 
recorder in its cabinet. 

"An intermittent hum," he went on, 
"naturally causes you to suspect the 
filter condensers first, and that is 
right; but the filter condensers are not 
always at fault. Cathodes that develop 
partial or complete shorts to the fila- 
ments as the tubes reach a certain 
critical temperature are fairly com- 
mon, especially in the a.c. -d.c. sets. A 
grid that is left floating by a defective 
coil or resistor will introduce a hum 
that can be spotted by observing that 
as the hand is brought near the float- 
ing grid the hum will increase greatly. 
A hard -to- locate hum will occasionally 
show up in a.c. -d.c. sets that do not 
normally connect one side of the line 
to the chassis if the line becomes short- 
ed to the chassis, say through poor 
insulation in a dial -lamp socket." 

Mac paused briefly to try out a pair 
of phones in the new jack. Then he 
continued: 

"Finally we come to those sets that 
start playing quite well at first but 

A 
tremendous 

value! 
AUTOMATIC VOLUME CONTROL UNIT 

Ort ally designed to a' lain entume level 
on W t.tzer, Rock -vise Seeburg d Bother coin op cr- 
ated phonographs. Use also for AVC on phonographs, radios and mplifiers. Simple rewiring makes ex- 
pa der, compressor, peak- elipper, pre -amplifier. Five tubes -65J7, 6SK7. 6J5. 6016, 5Y3- 40 ma, power transformer and adequate 61ter. Aluminum chassis. grey wrinkle 

output 
aflnish with bottom over plate. Shielded input and cables with pings. Also line cord with plug. of Separate ruse- High Impedance input 

and output for crystal or dynamic pickup or mike. 
11OV, 60 Cycle operation. Brand -new In $5,95 original poxes V 

Another scoop! 
815 TWIN -TETRODE 

One of the most versatile tubes ever of- 
fered. Very low driving power require- 
ments. Make husky little final amplifier or a power multiplier. (Tripler.) Fine also for push -pull audio. Uses standard Octal 
socket, 

ndnew.xtremely 
low price $1.95 or r boxed tubes p 

INDICATING SELSYNS 
Operate from 110V, 60 cycle ith 5 mfd. 
series capacitor (not supplied). A pair 
make the ideal rotary beam Indicator. 

a 
Nespecial w, beautiful 

offer at 
merchaper 

pai 
ndise 

r $2,45 

Try and beat this one) 
8298 TWIN -TETRODE 

The most popular UHF tube. New, 
boxed $3.45 

Ceramic sockets for 8298 .40 
TELEGRAPH KEYS excellent 

practice item . good design .39 
OIL -FILLED CAPACITORS. 10 mfd. 1000 volt.$l.95 
Matching 

low to high 
transformers ipedance - line headphones-match same 

as used on HS -33. Very special 350 each 
Four for 1.00 
Prices subject to change without notice. All 
items subject to prior sale. Terms: 20% with 

all orders. balance C.O.D. 

MARKET RADIO SUPPLY CO. 
1240 Market Street. San Francisco, Calif. 

Phone: MArket 1 -2115 
Named after and located en San Francisco's busiest 

street. 

For EVERYONE interested in 

TELEVISION RADIO ELECTRONICS 

SOUND SYSTEMS INDUSTRIAL EQUIPMENT 
EVERYTHING in standard brand equipment! 

Professionals) Radio Hams' Television Enthusiasts) 
Beginners) Oldtimersl Amateurs! Hobbyists! Here's 
one book that's a MUST for yowl Our FREE 148 page 
catalog jammed with over 20,000 different items. 
The smallest part to the most complete industrial 
system from one dependoble source) 

24-HR.MAIL ORDER SERVICE ONE YEAR TO PAY 

3 GREAT STORES: Uptown at 115 West 45th St. 
and Downtown of 212 Fulton St. in NEW YORK 
323 W. Madison St. in the heart of CHICAGO 

MAIL ORDER DIVISIONS: 242 W. 55th Sr, N. Y. 19 
and 323 West Madison St., Chicago 6, Illinois 

a EWARK 
RADIO I TELEVISION 

MAIL COUPON NOW 

Newark Electric Co. 
Dept. 82.242 W. 55th St. 

r Riot York IS, N.Y. 

Please send me FREE the Newark 1949 Catalog 

I NAME 

ADDRESS CITY STATE 

RADIO & TELEVISION NEWS 
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gradually develop a progressively 
worse distortion. The first thing to sus- 
pect is a leaky coupling condenser that 
is lowering the bias on an audio tube. 
The leakage of a condenser is often 
dependent on its temperature, and that 
is why it may take some time for the 
distortion to show up. Measuring the 
grid bias with a v.t.v.m. is the quickest 
way to check on a leaky coupling con- 
denser. There are times, though, when 
you can cut the coupling condenser 
entirely loose from the grid and the 
grid will still read positive. What is 
more, no positive voltage will be found 
at the cold end of the coupling con- 
denser. In that case, you have a tube 
that is suffering from 'secondary emis- 
sion.' Such a tube will gradually draw 
more and more plate current and will 
cause more and more distortion. If the 
grid resistor of such a tube is discov- 
ered' to be at its rated value, the only 
thing to do is to replace the tube. A 
too -high grid resistor will aggravate 
or even cause this condition." 

Mac paused, and Barney broke in 
hopefully: 

"Is that all there is to know about 
intermittents ?" 

"Not by a long shot!" Mac said. "We 
have just hit the high spots of what I 
know on the subject, and I am still 
learning something new about inter - 
mittents nearly every day." 

Barney heaved a big sigh as he put 
away his notebook and slid from the 
bench. "The nice thing about you, Mr. 
McGregor, is that you make radio 
servicing sound so -o -o -o easy!" he said 
bitterly. 

KEEP PARTS TOGETHER 
APACKAGE of paper lunch bags is 

easily carried in the service kit 
and will save time in the long run. 

Instead of leaving knobs and chassis 
sort... lying in the chassis and hoping 
tltt. ..ill he there when needed, such 
p.1rt may he placed in a paper bag and 
tucked away in the cal 't or given to 
the customer for safe keeping . H.L. 

February, 1919 

Our 26th Year 
ITEMS YOU MAY BE LOOKING FOR 

Multiple Contact Telephone Type Relay 
No. 882 -2 windings 125 ohms, 49c. 
No. 88E- Single 12.500 ohms, 49c. 

BIAS TRANSFORMER TYPE KS8779 
Completely shielded, Insulator Ter- 
minals. Primary: 115 Volts 60 cycle 

500 Ma. 
Secondaries 
180 V. ( 20 Ma. 
300 V. 0i 20 Mo. 
6.3 V. G, 1.2 amps. 
5.1 V. i 7 amps. C.T. 

Special 

EEO 
'The yyr.n) e oryrauyoJ 

SPECIAL OFFER: -Add $1 to any order 
you send and get 10 boxes of R.C.A. 
Ports. 

TRANSFORMERS 
POWER P- 3165 -Pei. 117 V. Secs.; 350 -350 
V. rms. (? 200 me. DC., 6.3 V. 4 .6 amp. 
6.3 V. C 7 amp., S V. tl 2 amp., S V. (n 

P- 3059 -Pri. Ill V. Secs.; 360 -360 V. rms. 
250 ma. DC., 6.3 V. 6 amp., 6.3 V. 
8 amp., 5 V. 2 amp., 5 V. (i 3 amp. 

$12.05 
P- 3166 -Fri. 117 V. Secs.; 400 -400 V. rms. 

300 ma. DC., 12.6 V. n 10 amp. c.f., 5 V. 
3 amp., S V. (' 6 amp. $14.55 

HIGH VOLTAGE P -3170 -Pri. 117 V. Sacs.; 
1750 V. rms. (t 2 ma. DC., 6.3 V. n 9 amp. 
topped at 2.5 V. l 2 amp., 2.5 V. ( 2 amp. 

$5.14 
P.3171 - Pri. 117 V. Secs.; 2500 V. rms. 6, 
5 ma. DC., 6.3 V. Gi 3 amp. tapped at 2.5 V. 

3 amp., 2.5 V. a, 2 amp. . . $6.76 
VERTICAL OUTPUT A -3035 -Turns ratio pri . 

to sec. 10:1, unshielded type A $3.09 
VERTICAL BLOCKING O5C. A -3000 -Turns 
ratio pri. to sec. 1:4.2, unshielded type A. 

$1.18 
A- 4000 -Turns ratio pri. to sec. 1:4.2, shield 
eel type J . $1.62 
HORIZONTAL BLOCKING OSC. A -3002 - 
Turns ratio pri. to sec. 2:1, unshielded type A. 

$1.32 
A- 4002 -Turns ratio pri. to sec. 2:1, shielded 

FILTER CHOKE C- 2991 -2 henries e 250 ma. 
DC. 53 ohms . . . . . . 51.62 
C- 2974 -2 henries C 200 ma. DC. SO ohms. 

$2.01 

GREENLEE PUNCHES - 
Will cut up to 1/4" thick metal. 

5111" $2.00 
1" $2.19 
11/4" $2.33 
1. 3/16" $2.33 
11/2" $2.98 
We carry o complete line of 
all other sizes of punches up 
to 31/2" diameter. 

QUALITY - PRICE 
DEPENDABILITY 
OIL FILLED CONDENSERS 

4 Mfd 600 Volt D.C. Sprague 49c 
8 Mfd 1000 Volt D.C. Tobe $1 69 
7.5 Mfd 330 Volt A.C., G.E. 98c 
2 Mfd 10,000 Volt D.C., C.D. $13.95 
1 Mfd 750 V. Sprague.... 25c 
Dual .1 Mfd 600 V. CD Type DYR each 

19c, per 100, $10.00 

LYSCO TRANSMITTERS 
Model 129 -10 Meter Modal 175 -75 Meter 
Designed for mobile or Reed operation in the 
10 or 75 meter phone bond. Dimensions 5 "x 
4 "x51/2 ". Tube compliment 6,W-oscillator, 
6AG7 - power amplifier, 6AG7 - modulator. 
Power output 8 watts. An exceptional buy 

less tubes) at . . . . . . . $23.95 

PLATE TRANSFORMERS 
For Small Transmitters. DC Voltage Ratings are Approx. Values 
Obtained at Output of a 2 section Choke input Filter. Using 
M y Vapor Rectifier Tubes Pri. is for 115 V. 60 cy. 

Sec. DC Dimensions 
Type Sec. Rms. DC Sec. Price 
No. Volts Volts MA. H. W. D. Each 
P 57 660 -660f 500 250 41/4 3H 41/4 S 6.76 

550 -550 400 
P 58 1080 -1080 1000 125 41/4 311 5 8.23 

500 -500 400 150 
P 59 900 -900 750 225 41/4 3H 51/4 7.94 

800 - 800 600 
P 67 1450 -1450 1200 300 55/4 61/4 4 19.84 

1175 -1175 1000 
P 68 2100 -2100 1750 300 55/4 61/4 41/4 24.99 

1800 -1800 1500 
For dual operation with simultaneous use of both sec. 
ratings. t Has 40 -volt bias top. 

STEP DOWN TRANSFORMERS 
Input 220.250 Volts 60 cy. 
Output 110 -125 Volts 60 cy. 
Primary cord and plug, Secondary, 
R ecept is of 

80 watts, P -61 
150 watts, P.62 
250 watts, P -63 
500 watts, 9 -64 

1000 watts, P.65 

$4.80 
$6.45 
$8.25 

-- $10.65 
$20.25 

METERS 

100 amp. -6 volt D.C., 3 inch scale. 
41/2" square, Grey finish, supplied 
with 100 amp. shunt. Brand New. 
Each as illustrated ..52.95 
0 -100 Ma. 2" Rd. McClintock 51.95 
0 -9 amp. R.F. 2" Round $2.45 
5-0 -5 amp. ch. 8 dis. 2" Rd. 69c 

ALUMINUM CHASSIS- 
Heavy Duty 

7 x 7 x 2 .._. 94c 
7 x 9 x 2 __ $1.06 
5x10x3 $1.00 
7 x 11 x 2 $1.15 

x 13 x 2 51.23 
10 x 17 x 3 $1.88 

ISOLATION TRANSFORMERS 
All 117 Volts to 117 Volts 60 Cy. 

P -96, 40 watts $3 60 P -98, 100 watts $9.30 
P -97, 80 watts $5.10 P -99, 250 watts $17.70 

POWERSTAT VARIABLE 
TRANSFORMERS 

Type 20: 115 V. input, 0 -135 V. output Gr 3.0 
amps. 0.4 KVA $12.50 
Type 116: mounted; 115 V. input, 0.135 V. 
output or 7.5 amps. 1.0 KVA $23.00 
Type 116U: unmounted; 115 V. input, 0 -135 
V. output 6r 7.5 amps. 1.0 KVA $19.00 
Type 1126: 115 V. input, 0.135 V. output 
15.0 amps. 2.0 KVA S46.00 
Type 1226: 230 V. input, tapped at 115 V. 

0 -270 V. output s 9.0 amps. 2.4 KVA $46.00 
Type 1156: 115 V. input, 0 -135 V. output 
45.0 amps. 6.1 KVA $118.00 

CHOKES 

SMOOTHING SWINGING PRICE EACH 
TYPE Hy TYPE Hy MA Price 
C -80 10 C -87 4 -16 150 53.09 
C -81 10 C -88 4 -16 200 53.82 
C -82 10 C -89 4 -16 250 55.29 
C -83 8 C -90 3 -14 300 $5.59 

All above 3000 Volts Insulation 

ALUMINUM PANELS 
1 /e" Thick Black Crackle Finish 
7" 93c 
81-áF 51.17 

1G, 2" $1.32 
51.62 

14 $1.86 

POWER TRANSFORMER 
Primary Filament Windings 

115 Volt 60 Cycles 5 Volts n, 3 Amps. 
Secondary 2.5Veltt,,i 10 Amps. 

435.0 -435 Volts 6.3 Volts 3 Amps. 
At 250 Mo with 6.3 Volts or 5 Volts 
80 Volt Bias Tape Or 3 Amps. 

Dimensions Net Weight 11 Lbs. 
H. 3u4 "oW. 41/2 "x Priced Right 
D. 43,4" At -Each $5.58 

STANDARD STEEL 

CHASSIS 
Block Crackle Ix 4x2 59c 

6x 14x3.. $1.06 
10x14x3 51.44 
10 17 o 3 51.44 

STEEL CASES 

Black Crackle 
4 x 4 x 2 67. 
4 x 5 x 3 .. 79c 
6 o 6 x 6 51.03 

12 x 7 x 6 .. 51.91 
15 x 9 x 7 52.65 

It not rated 25% with order, balance C.O. D. All prices 
F. O. R. our warehouse New York. No order under $2 00 

We ship to any part of the globe. 

LEEDS RADIO CO. 
75 Vesey Street 
COrtlandt 7 -2612 New York City 7 

Dept. RN 2 

WANTED - Western Electric Car- 

rier Telephone and Telegraph Equip- 

ment and Components. Filters, 

repeating coils, transformers, equal- 

izers. Types CFI, CF2, H, C, and 

other carrier equipment. Telephone 

and telegraph repeaters. 

Box 450, Radio & Television News, 

185 N. Wabash, Chicago, Illinois 

EASY TO LEARN CODE 
It is easy to learn or Increase speed 
with I struetograph Code Teacher. 
Affords the quickest and o 

a 
t prac- 

tical method yet developed For be- 
ginners or advanced students. Avalla. 
hie tapes from beginner's alphabet 
`o 

typical messages on 1l subjects. 
speed range '5 ta, 40 WPM. Always 
real. -iii. WZNI. 

ENDORSED BY THOUSANDS! 

The Instructograph Code Teacher lit - 
rally takes the place of an operator - 

Instructor n d enables anyone to 
learn and master code without fur- 
ther assistance. Thousands of successful operators have "acquired the ende" with the Instruetograph System. «rite t,,dam for ,,t rental and purchase pians. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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FEDERATED Feature 
Latest Testalt 

TELEVISION COMPONENTS 
TRANSVISION 

SWEEP SIGNAL 
GENERATOR 

Model SG. For Televi- 
sion and FM servicing. 

`'. 0 -227 Mc with no band 
switching! 0 -12 Mc 
variable sweep width. 
Built -in marker gen- 
erator. 

costr 
net $99.50 

TRANSVISION 
All -ANGLE 

Lenses 
New. Exclusive 
All -Angle le n 
for any 7" tube 
(gives 75 sq. in. 
picture). 

Net $21.95 
All -Angle Lens 
for any 10" tube 
(gives 150 sq. in. 
picture). 

Net $32.50 
We stock all TRANSVISION television and FM com- 
ponents, an well as those of ALL other outstanding 

NEW TRANSVISION TELEVISION KIT 

Model IOCL 

Another Trans - 
vision winner 
Builditfor 
yourself - build 
it to sell - it's 
easy, it's profit - 
able! Cabinet 
has built -in all- 
angle lens. 
Comes with Roto- 
table. 

Your net cost 

$299.00 
TRANSVISION TELEVISION WAVE TRAP 

WIMOUT Wan TIM w1M TIMhSvuOOs WOYS 1sr 

Reduces interference from FM stations, giv 
ing more stable and enjoyable picture. Con- 
nects to antenna terminals on television set. 
Can be used with all sets. $195 Model WT -1. Net . 

TRANSVISION 
Field Strength 

Meter 
an Im portant 

NEW 
Television Service 

Instrument 
Saves I/x the Work 

of Installation! 
M o d e l FSM -1, 
complete with 
tu 

Ntet $99.50 
Just Out! 

TELEMATCH 
Stancor's new t e 1 e - 

vision accessory sensa- 
tion of the season! 
Minimizes ghosts; im- 
proves picture; reduces 
interference; gives 
startling results with 
indoor antenna. 

Your cost.... $9.50 
Please Include 25% Deposit with order. Balance 

C.O.D. Minimum Order $5.00. 
DEPT. 28 -N 

Federated 
,HCOa voanrto 

NEW YORK CITY 

80 PARK PLACE 

Dlgby 9 -3050 

EDERPURCH CAM" 

ALLENTOWN, PA. 

1115 HAMILTON ST. 

Allentown 3.7441 
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TV Pitfalls 
(Continued from page 59) 

of medium sized spade or ring lugs. 
These not only make for good contact, 
quickly and easily attached, but also 
help take the strain off the wire at the 
joint, as the ribbon (if such is the 
lead -in used) can be trimmed down on 
both wires of the lead -in and the first 
set of tips of the lug folded down 
over it. 

Another item not getting the atten- 
tion it deserves is the manner in which 
the lead -in is brought down from the 
aerial and into the receiver. First off, 
there should be no strain on the joint 
at the elements. Some slack must be 
left in the lead -in from the joint to the 
first point at which the lead -in is se- 
cured. This means, too, that the first 
security point must not be too far 
away from the joint. Even several 
yards of lead -in flapping in the wind 
can cause unnecessary movement of 
the picture. 

In most installations taping the lead - 
in to the mast several feet down from 
the elements would probably do no 
harm. But I have seen enough cases 
where tape on the lead -in and the 
close proximity of the lead -in to the 
mast raises such hob with reception as 
to make this practice highly undesir- 
able. The most satisfactory procedure 
is to drill and tap the mast at the de- 
sired point and use an eyelet insulator, 
now made especially for ribbon lead -in. 
When the lead -in is inserted into the 
slit of the rubber insert of such an in- 
sulator and the eyelet pinched, the 
rubber grips the lead -in firmly and 
holds it securely against even severe 
strains. 

Such eyelet insulators should be 
used liberally along the run of the 
lead -in. Simply dropping the lead -in 
to the window or other point of en- 
trance into the house is the worst kind 
of practice. I have seen runs of even 
six stories from roof to apartment 
with not one point of security for the 
lead -in except perhaps where it leaves 
the roof and enters a window. And 
again, pinching each eyelet after in- 
serting the lead -in secures the ribbon 
and keeps it from slipping out of the 
rubber insert. Such an eyelet insula- 
tor is shown in Fig. 5. 

Another common oversight on the 
part of many technicians is proper pro- 
tection of the lead -in wherever it 
might rub against an edge, such as the 
point where it drops over the roof or 
travels around a corner. The best 
procedure in such cases would be eye - 
let insulators on each side of the edge 
and as close to it as possible, with the 
ribbon between each stand -off left 
slack so that it need not rub against 
the edge. If such is not feasible, one 
or two layers of friction tape where 
the ribbon rubs should not be harmful 
in most cases. 

We have come to regard somewhat 
mechanically the maxim that the lead - 
in be as short as possible. Often the 

Presto! ... 's 
assembled 

"Swift - 
R i g " ' 
antennas 
are com- 

pletely assembled 
-Just Unfold and 

Lock In Place . . . 

A matter of only 
minutes. 

PERMANENT LOW 
RESISTANCE 
nickel plated brass 
screws and "SWIFT - 
RIG" LUGS at elec- 
trical contacts. 

Write for catalog of 
complete line includ- 
ing Roto -Matic Win- 
dow and Hy -Gain 
Indoor Antennas, 

Combination 300 ohm 
line and coaxial 
cable Screw Eyes, 
Mast -Mounting Brack- 
ets (chimney, vent 
pipe wall- mount), 

Swift -Rig" Lugs, etc. 

32-40 57th St., Woodside, L. I., N. Y. 

2 BIG ALMO BUYS 
RCA 12 "dynamic speak- 
er with field coil 375 
ohms, voice coil 6 -8 
ohms. 

$2.95 
RCA 12" Deluxe Walnut 
speaker baffle 131 /2 x 11 

x 73/lí x 31/4 at bottom. 

$2.95 
Write for FREE Broadcaster Magazine 

10% 
CASH 
WITH 
OR- 

DERS 

Phone 

LO 

3 -9225 

509 ARCH ST., PHILADELPHIA, PENNA. 
SIXTH & ORANGE, WILMINGTON, DEL. 

, s, HIGH SPEED 

WITHOUT NERVOUS TENSION 
IREVEALING BOOR shows how -crack" operators de- 
vetop high speed and proficienccyy. Learn code for 
Amateur or Commercial Radiotelegraph license, or 
improve your sending and receiving With the Candler 
System which develops radiotelegraph experts and 

de hampíone. 

I 
CAÑDLER SYSTEM ' ° '.B:I 

Dever, Colorado 
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shortest run is not the best run. Ob- 
jects the lead -in meets on its way to 
the receiver can be sources of trouble. 
Metal objects such as fancy iron work 
on roof, sheeting, large pipes up the 
side of a house, all can be causes of 
ghosts, other video and even sound dis- 
turbances (see Fig. 4). Before secur- 
ing the lead -in its position with respect 
to quality of reception should be 
checked. Even a slightly weaker sig- 
nal due to a longer run of lead -in, if it 
is ghost -free, is preferable to a strong- 
er one beset by ghosts. 

Each one of these details, in itself, 
can make the difference between good 
and poor reception, between a jerry- 
built installation which has to be re- 
done within six months and one that 
will stand up under all weather condi- 
tions and for many years. There are 
no "minor" details in television instal- 
lation. 30 

Home Recorders 
(Continued from page 49) 

mulated notes on maintenance and 
improvement of these recorders, espe- 
cially so to the engineering department 
of WKRC, where reconstruction work 
was carried out on almost every exist- 
ing type of magnetic tape, magnetic 
wire, and disc recorders, including the 
Brush "Magnetone," Brush BK -401 and 
BK -403, General Electric, Webster- 

, Chicago Model 80, RCA MI- 12875, and 
Presto K -8. 

Many special applications of the 
"Soundmirror" and other recorders 
will suggest themselves to the service- 
man. For instance, an automatic 
Telechron timer can be added and pre- 
set to start and stop the recorder, thus 
cutting any desired portions of radio 
programs fed from a regular receiver 
for playback at any time. 

The above notes should suggest ex- 
tra means of contacting old customers 
for "extra" service as well as adding 
"new" business. There are quite a few 
home recorders already in the field; 
more are coming on the market daily. 
Most of these recorders, particularly 
the earlier models, can be greatly im- 
proved without much expense. The 
discriminating customer will appre- 
ciate these refinements and is willing 
to pay for them. 30 

"That's the trouble with television - 
not enough sponsored programs." 

February- 19 19 

INSTRUMENTS 
IN KIT FORM 

"The Same High Qualify at New Low Prices!" 

HIGH PRECISION 
VACUUM TUBE VOLTMETER 

Model 221K $2395 
Complete Kit 

THE MOST USEFUL TOOL ON YOUR 
RADIO BENCH! D.C. and A.C. ranges 
0 -5, 10. 100, 500. and 1000 volts. Ohm- 
meter ranges from .2 ohms to 1,01)0 meg- 
ohms in steps of Rxl, Rx10, Rx1000, 
Rx10,000 and Itx1 megohm. Db scale 
from -20 to +55 Db in 5 ranges. D.C. 
input resistance is 25 megohms. A.C. 
input impedance is over 1% megohms. 
Diode A.C. rectifier for greater accuracy 

and wider frequency range to 30 Kc. Large, rugged, 4%" 
meter n -ith all A.C. and D.C. readings on one simple scale. 
All multiplier resistors matched to 1% accuracy. Complete 
with 6116, 6!X5, 6SN7 tubes and test prods. All numbers 
etched into panel: can never rub off. Heavy gauge steel cabi- 
net. Size: 97,1,; "x6 "x5 ". Shipping Wt. 10 lbs. NOTIIING 
ELSE TO BUYI 

Factory Wired Vacuum Tube Voltmeter 
Model 221 Exactly the same as above, but completely assem- 
bled, wired, hand calibrated and tested, ready 7YJ $4[17áJ .95 
to operate, at only 

SENSATIONAL 
PRICE REDUCTION! 

Model 113 -A Multi- Analyst 
Completely assembled $695 Now for the ,u/ 
First Time 
A Complete VTVM with all the 
features of Model 221 listed above 
plus extremely sensitive wide range 
: \UDIRLE signal tracer that fol- 
lows signal from antenna to speak - 
er! 6 tubes -gain over 90 in probe 
a lone I Limited quantity - order 
NOW! 

Pocket VOLT -OHM- 

MILLIAMMETER 
COMPLETE KIT 

Model 511 -K A "\ftST" 
FOR EVERY SERVICE- 
MAN! The small, handy 
instrument that every re- 
pairman uses a thousand 

times a day. Large 3" meter, beau- 
tiful etched panel. Simple to as- 
semble. A PERFECT KIT FOR 

BEGINNERS. Ranges, DC- 0/5/50/250/500/2500 volts. 
AC- 0/10/100 /500 /1000 volts. Output -0/10/ 
100 /500 /1000 volts. DC Ma.- 0/1/10. DC 
Amps. - 0/1/10. Ohmmeter - 0/500 /100,000 
ohms /0/1 meg. Db meter -8 to +55 
Db. $1495 

ASSEMBLED -READY TO USE 
Model 5I I -Completely w ired, tested and assem- e 7.95 
bled at the factory. Rugged, built for heavy duty. WD e 

EASY -TO- FOLLOW 
SCHEMATIC & PICTORIAL 

DIAGRAMS Included with each kit. 
It's easy to assemble these 

precision in..t; unients in one evening! 

OSCILLOSCOPE 

Model 400 -K Indispensable for AM, FM, 
and TELEVISION. Horizontal sweep cir- 
cuit 15 to 30,000 cycles. All controls on 
front panel. Linear sweep with 884 gas 
triode. Graph screen for measuring peak 
to peak voltage. Frequency response of 
horizontal and vertical amplifiers from 50 
cycles to 50 ICc. °,.put impedance 1 meg- 
ohm and 50 mmfd. Etched panel for long 
life. Tube complement: 2 -6SJ7, 2 -5Y3, 
1 -884, 1 -5BP1. Provision for external syn- 
chronization" test voltage and intensity 
modulation. Deflection sensitivity: .30 
volts per inch full gain. Detailed instruc- 
tions and pictorial diagrams included. 
NOTHING ELSE TO BUY! 

H x 17 W x 13" 
3 9 "" "" 17" $ s5 

D. Shpg. wt. 40 lbs 
Size: 8%" 

In tilt Form 

COMPLETELY FACTORY WIRED 
OSCILLOSCOPE 

Model 400 -Same as above but wired, test- 
ed and assembled. A sturdy well -designed 
instrument, ready to use on your work 
bench. Don't wait. order 
NOW $69.95 

RF PROBE 
Model P -75K germanium crystal probe for 
visual IIFI' signal tracing and measurements 
to over 200 megacycles. Can be used 
with models 221 or 113A Eico instrument 
shown above (state which when $3 s 15 ordering). IN KIT FORM .0 
Model P76K same as above, but for model 
400 Oscilloscope: in kit form $3.75 
Models P75 or P76, similar to above but 
factory wired, ready to operate. 
Each $7.50 

All prices shown above are FOB factory, Brooklyn, N. Y. 
If Your Jobber Is Out of Stock, Order Directly from Us, Mentioning His Name 

ELECTRONIC INSTRUMENT CO., Inc. 
377 BLAKE AVENUE BROOKLYN 12. N. Y. 

We Welcome School Inquiries- Special Discounts to Quantity Users 

RADIO 
COURSES 

Preparatory, Broadcast, 
Marine Operating, Servic- 
ing, Aeronautical, Tel a i- 
sien. Frequency Modula- 
tion, Radar. 

Classes forming for mid -term Feb. 1. 
Entrance examination Jan. 17 

Veteran Training. Literature. 

COMMERCIAL RADIO INSTITUTE 
(Founded 1920) 

38 W. Biddle St. Baltimore 1, Md. 

AMSCO SERVICE KIT 
Kit includes assortment of: 

1 pr. head -phones or lip mike. 
100 Resistors, %z and 1 -watt. 
100 Condensers, paper, mica. 

electrolytic & can. 
10 Switches, Toggle, Gang & 

Rotary. 
100 ft. Spaghetti, various sizes. 
12 Knobs, round and bar. 
2 lbs. Hookup wire. 
20 Fuses. 
6 Volume Controls. 
10 Tube Sockets. 
1 Ib. Hardware (screws, nuts, 

lugs, etc.). 

10 

25 
10 
12 
12 
25 

2 

Bought individually would cost 
$60.00 -Now! Yours for only 

1 
1 
2 
2 
4 

Wire Wound Resistors, 10 & 
25 watt. 

Connectors, Plugs, Ties. 
Jacks (Phone) & Tip. 
Padder Condensers. 
Terminal Boards 
Ceramic Insulators, 
Panel Lights (1 neon,. 
Screw Driver. 
Tube Puller. 
Allen Wrenches. 
Panel Fuse Holders. 
Boding Post Strips, and 
many other valuable items. 

$9.95 complete 

AeoitaSle ILNL1Zi- ILI(I' Write Today 

AMERICAN SALES CO. 
1811 W. 47th St. Chicago 9, III. 
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SUPERIOR POCKET SI2E 

VOLT -OHM MILLIAMMETER 
SensItivlty -1000 Ohms Per 

Volt 
Six -A. C. Voltage Ranges 
0- 15/30/150/300/1500 /3000 
volts 
Six -D. C. Voltage Ranges 
0- 7.5/15/75/150/750 /1500 
volts 
Four -D. C. Current Ranges 
0- 1.5/15/150/MA 0.1.5 Amps 
Two -Resistance Ranges 
0 -500 Ohms 0 -1 Megohm 
Plastic Case- 3. /sx5V /sx2z /e" 

Complete l a h bat- 

X13.90 
Cent=. test leads. in- 
structions and guar- 
anty. 

*AO 

ROSIN CORE 
SOLDER 

Supplied 

591b. 
in 

1 or 5 Ib. 
Spools 

COAXIAL CABLE 
RG59W -12 OHMS 

100 feet S 5.25 

500 feet 24.75 

1000 feet 46.50 

PM SPEAKERS 
ALNICO #5 

Not Surplus -All Fresh 

Factory Stock 
Fully Guaranteed 

4 inch $1.19 
5 inch 1.39 
6 inch 1.75 

OUTPUT 

TRANSFORMERS 

50L6 type 
Push -Pull 
6v6 
Uni i versa] 
A.C. -D.C. choke 

39c 
59c 
55c 
95c 
39c 

RADIO TUBES TUBULAR CONDENSERS 

Standard Brands 20/20 -150V $ 26 

6C4 $ 19 30 -150V 28 

12SR7 29 50/30 -150V 44 

ILN5 39 4 -450V 24 

ILD5 39 8 -450V 27 

27 39 16 -450V 36 
39/44 39 16/16-450V 59 
80 39 20 -450V 39 
5Y3 .39 30 -450V .47 
35Z5 39 40 -450V 59 
35W4 39 80 -450V 97 
K55B 
6507 
6SK7 
76 

39 
39 
44 
44 

.005 -1700V 

.008 -1700V 

.01 -1700V 

13 

15 

17 

6SA7 .49 .02 -1700V 19 

12SQ7 49 .05 -2500V 58 

12SK7 54 .1 -2500V 64 

12SA7 55 .25 -2500V 86 

5085 55 .05 -3000V 69 
50L6 55 .003 -6000V 57 

OZ4 69 .005 -6000V 62 

6SN7 69 .0 I -6000V 74 

6V6 .69 .05 -6000V 97 
6AC7 79 .0005 -7500V 58 
6AK5 85 .003 -7500V 67 
6AL5 85 .005 -7500V 72 

6AL5 95 .0005- 10000V 64 

BROOKS RADIO DIST. CORP. 
80 VESEY ST., DEPT. B, NEW YORK 7, N. Y. 

1iiu1actiirer Literature 
Readers are asked to write directly to the manufacturer for the literature. 
By mentioning RADIO & TELEVISION NEWS, the issue and page, and 
enclosing the proper amount, when indicated, delay will be prevented. 

STANCOR TV COMPONENTS 
Standard Transformer Corporation 

has just issued a four -page bulletin 
covering its line of television compo- 
nents for replacement applications. 

Included in the new line, and dis- 
cussed in the bulletin, are vertical out- 
put transformers, vertical blocking 
oscillator transformers, horizontal 
blocking oscillator transformers, filter 
chokes, plate and filament transform- 
ers, deflection yokes, and focus coils. 

Part numbers, prices, and other per- 
tinent data is included for each of 
these items. 

For a copy of the publication "Tele- 
vision Components," write Standard 
Transformer Corporation, Elston, Ked- 
zie, and Addison, Chicago 18, Illinois. 

EQUIPMENT CATALOGUE 
Test Equipment Sales Co., Inc. of 

Philadelphia is currently distributing 
copies of its Bulletin 2610 covering 
linear amplifiers, cathode -ray oscil- 
loscopes, test equipment, meters, dy- 
namic measuring equipment, and 
linear variable transformers and ac- 
celerometers. 

Photographs and complete technical 
data are supplied on each of these 
products. Waterman, RCA, Simpson, 
Philco, Trimount, and Schaevitz items 
are included in the listings. 

For a copy of this 12 -page cata- 
logue, make your request direct to Test 
Equipment Sales Company., Inc., 216 
North Twelfth Street, Philadelphia 7, 
Pennsylvania. 

CONVERSION DATA 
The Office of Education, Federal Se- 

curity Agency, Washington, D. C. now 
has available mimeographed copies of 
a bibliography of articles concerning 
conversion of war surplus equipment 
for civilian and school use. 

Prepared by Willis C. Brown, As- 
sistant Specialist for Aviation, this 4- 
page listing should prove to be a valu- 
able source of conversion data for 
servicemen, amateurs, hobbyists, and 
experimenters. 

The mimeographed list is available 
free of charge and may be secured by 
writing to Office of Education, Federal 
Security Agency, Washington 25, D. C. 
Ask for the "Bibliography of Articles 
Concerning Conversion of War Surplus 
Equipment for Civilian and School 
Use." 

"SILICONE NOTEBOOK" 
Dow Corning Corporation has just 

announced the availability of its new 
"Silicone Notebook, Fluid Series No. 

Included in this comprehensive pub- 
lication is information on the proper- 

ties and behavior of the DC 200 Sili- 
cone fluids. These semi -inorganic 
fluids are characterized by their heat 
stability, shear resistance, relatively 
constant viscosity over a wide temper- 
ature range, lubricity, water repellen- 
cy, and good dielectric properties. 

This 30 -page booklet carries data on 
chemical structure, applications, gen- 
eral properties, viscosity- temperature 
relation, shear stability, oxidation re- 
sistance, heat and flame resistance, 
water repellency, dielectric properties, 
chemical behavior, solubility, lubrici- 
ty, surface tension, specific heat, ther- 
mal conductivity, effect of tempera- 
ture on volume, compressibility, light 
transmission, sound transmission and 
physiological characteristics of DC 200 
fluids. 

For copies of this publication write 
direct to Dow Corning Corporation, 
Midland, Michigan. 

WAVEGUIDE ASSEMBLIES 
A comprehensive catalogue listing 

all types of waveguide assemblies and 
component parts has been issued by 
Carl W. Schutter of Rockville Centre, 
New York. 

The catalogue is divided into twenty 
sections and covers various sized wave - 
guides and flanges, choke and plain 
flanges for waveguide coupling, coaxi- 
al connectors and adapters, and other 
related items. 

The items listed in the catalogue are 
standard units, many of which are 
available from stock in limited quan- 
tities. Custom work is also handled 
by the company. 

For further information on this new 
catalogue, write to Carl W. Schutter, 
Rockville Centre, New York. 

DATA SHEET 
Details on two pieces of service test 

equipment are given in a data sheet 
recently released by General Electron- 
ic Distributing Co. of New York. 

A full description is provided on the 
company's Model 88 -A combination 
signal generator and signal tracer in- 
cluding specifications and performance 
data. The unit is illustrated. 

Also included are details on the com- 
pany's Model 777 tube and set tester 
which is a new item with General Elec- 
tronic. Complete specifications on this 
unit are also given. 

For a copy of this data sheet, write 
to General Electronic Distributing Co., 
98 Park Place, New York 7, New York. 

RMA STANDARDS 
A further extension of the task of 

modernizing engineering standards for 
the radio manufacturing industry is 
evidenced in the series of 13 new and 
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revised recommended standards just 
released by the Engineering Depart- 
ment of the Radio Manufacturers As- 
sociation. 

While most of the recently issued 
standards apply to radio and televi- 
sion components, rather than to com- 
plete equipment, two of them have to 
do with television and result from the 
rapid expansion of the television in- 
dustry. 

One of these recommended stand- 
ards covers completely the require- 
ments for television relay facilities, 
while the other brings up -to -date the 
designation system for cathode -ray 
tubes. 

A listing of the new standards is 
available from Radio Manufacturers 
Association, 1317 F. Street, N.W., 
Washington 4, D.C. 

"SOLDERING TIPS" 
Of interest to servicemen and oth- 

ers who perform soldering operations 
is the new 20 -page booklet "Soldering 
Tips" recently released by Weller Man- 
ufacturing Co. of Easton, Pa. 

Designed to instruct beginners and 
refresh the memories of professionals, 
the new booklet reduces the soldering 
operation to easy steps. 

A copy of "Soldering Tips" is avail- 
able for 10 cents in coin from Weller 
Manufacturing Co., Packer Street, 
Easton, Pa. 

SPEECH CLIPPER 
Electro- Voice, Inc. has just issued 

its Bulletin No. 145 covering the com- 
pany's Model 1000 speech clipper. 

The bulletin tells why and how the 
speech clipper contributes to articula- 
tion, and holds modulation at 100 per- 
cent in amateur radio and emergency 
communications services. 

The data sheet further explains the 
action of the clipper and how it in- 
creases the ratio of consonant-to-vow - 
el intensity so that the transmitted 
voice becomes clearer and more in- 
telligible. 

A copy of Bulletin 145 can be ob- 
tained by writing to Electro- Voice, 
Inc., Buchanan, Michigan. 30 

Casimir F. Woods, left, receives the Sep- 
tember Hytron award from Herbert H. 
Friedman (right) the Hytron representative 
as Stanley Dudek of Variety Electric Com- 
pany watches the proceedings. Mr. Woods 
is attending a technical school at the pres- 
ent in order to prepare himself for the tele- 
vision business he plans to open shortly. 

February, 1949 

make henry 

your hallicrafters 

headquarters 

SX -42 Greatest continuous frequency coverage of A Y any communications receiver -from 540 kc 
to 110 Mc. One superb unit with 6 bands; 
AM, FM, CW. Finest performance obtain- $275X00 
able. LL 7 

SX -43 All essential horn frequencies from 540 kc 
to 108 Mc. In the band of 44 to 55 Mc, wide 

band FM or narrow band AM. just right 
for narrow band FM reception is pro- $189,50 vided. 1 U i J 

COMPLETE STOCKS ... Hen- 
ry has everything in the ham 
field. 
QUICK DELIVERY ... Ship- 
ments 4 hours after receipt of 
order. 

EASY TERMS ... I have the 
World's Best Terms because I 

finance the terms myself and co- 
operate with you. I save you 
time and money. Write for 
details. 

TEN DAY FREE TRIAL . . 

Try any receiver ten days. Re- 
turn it for full refund if not 
satisfied. 

FREE NINETY DAY SERVICE 
. . . I service everything I sell 
free for 90 days. At a reason- 
able price after 90 days. 

TRADE -INS ... Trade -ins so- 
licited. Big allowances made. 
Other jobbers say we allow 
too much. Write, wire, or phone. 
Tell me what you want and 
what you have to trade. 

eutl.2Missovri HENRY RADIO STORES 
11240 Olympk el.d. 
LOS ANGELES 25 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

RADIO COURSES 
RADIO OPERATING CODE 
RADIO SERVICING ELECTRONICS 

F.M. TELEVISION 

REFRIGERATION SERVICING 
Write for Catalog and Picture Brochure 

Y.M.C.A. TRADE & TECHNICAL SCHOOLS 
15 W. 63rd St. (N'r B'way) New York City / 

FREE 
TECHNICAL DATA CARD 

Radio and Electrical Color 
Codes, Formulas, Helpful Hints 

SEND FOR YOURS TODAY 
RADIO MAIL ORDERS 

75 Barclay St., Dept. RN, N. Y. 7. N. Y. 

E -Z TO ASSEMBLE! 
Save Money With This 

WAR SURPLUS 
_..Aircraft 

Offered -at fraction of original cost. 
Simple to assemble. Save many 
dollars. Comes brand new in it.. 
original box complete with: gray 
metal finished case. all connectors . 

relay control. 2 condensers each 
2000 volts -tight output Inn watt 
seconds, 4 HIGH SPEED FLASH 
TUBES -plastic sealed, unbreak- 
able. ALSO 4 reflectors, trans- 
former. connectors. connecting 
cords. spare parts. After conver- 
sion unit operates on battery or on 
110 volt A.C. by flick of switch. 
Complete instructions and dia- 
grams. 

Immediate Delivery on all mail orders -.s6Complete 8 
CINEX, INC., 165 W. 46th St., N. Y. 19, N. Y. De t.Q4b 
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SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

1 
ir 

ARB (CRV46151 is Step -by -step conversion, with 
original schematic and alignment chart .$2.00 
For old customers who already have sche- 
matic $1.00. 
ARB (CRV 46151), Complete schematic, simpli- 
fied schematic (both with control boxes), and 
IF and RF alignment chart $1.00 
ASB -7: Indicator, transmitter, receiver, sche- 
matics with voltage inputs. Specify which unit 
Each $1.00 
GP -6, GP -7, TCE -2: Transmitter schematic 

$1.00 
BC -645, original and conversion, fixed or mobile. 
Includes PE- 101 -C $1.00 
BC -375 -E step -by -step conversion to AC, with 
power pack $1.00 
AN /ARC-4 with RT -19 /ARC -4 and control box, 
interconnections and cabling diagrams $1.00 
SCR- 518-A, 6 large, clear schematics with ex- 
planatory notes, frequencies, band -pass and 
complete reprint of the manual $2.00 
SCR -274 -N receivers BC -453, 4, 5: Explanation 
of control and power circuits and plug terminals. 
Conversion of front plug to local control adapter 
with volume control, on -off and CW -MCW 
switch. AC power. Alignment. Parts location 
views. Voltage and resistance readings. Rack, 
control box, and interconnection. 12 MA' x 11' 
pages Price $2.00 
MN -26 receiver, MN -28 control box, IN-4 in- lop 
dicator schematic, interconnections, conversion 
to 14 V, etc SL00 
MN -26 operation and maintenance manual, 
145 pages $5.00 
BC- 348 -H, K, L, or R schematic plus AC power 
pack and connection instructions $1.00 
BC- 348-J, N, Q. (same as above) $1.00 
BC- 946 -B, step -by -step conversion and schemat- 
ics, pictures, etc. Delayed AVC and 2 -stage 
audio 12 8%' x 11' pages $2.00 . 
AN /ARC -5 schematics: receivers, transmitters, 
push -pull modulator, and control boxee, plus 
large schematic of the VHF transmitter. 1 

All for $1.00 f 
SCR -274 -N transmitter schematics, including 
modulator, rack, and control box $1.00 i 

T-85 /APT -5, power unit, 60 cy. power informa- 
tion, freq. and mod. adjustments, chart of coun- 
ter settings, operation instructions, etc 51.00 
BC -659 and PE -117 schematic. Both MOO 
BC -966 schematic is finally declassified $2.00 
AN /ART -13A calibration charts for ham bands, 
different dial settings per each KC $2.00 
RU- 16 /GF -11 equipment schematic $2.00 
RU- 17 /GF -12 equipment schematic $2.00 
ID -6A or B /APN -4 schematic (please specify 
AorB) $2.00 
R -9A or B /APN -4 schematic (please specify 
A or B) 52.00 
BC -654 rcvr, xmtr schem. Both $2.00 
PE -103 with explanation $1.00 
BC -683 plus BC-684 schematics, used also for 
BC -603, BC- 604 $2.00 
System Schematic for BC -683, 684, applicable 
also to BC- 603, 604 $1.00 
BC -983, BC-984 schematics. Both $2.00 
System Schematic for BC -983, 984 $1.00 
SC R -283 equipment schematic, includes BC-429, 
430; use also for SCR -183, BC -229, 230 52.00 
GO -9, all three units, schematic $2.00 
MANUALS: SCR -269 -G (BC- 433 -G) $5.00 

SCR -522 -A $5.00 

SCHEMATICS: $100 
Each 

SCR -522 ARN -7 BC -433 -G BC -733 -D 
ART -13A APN -1 APN -9 SCR -625 
APT -2 BC- 1206 -C R-89 /ARN -5A RA -10 

No. 19 MARK II Sender- receiver 
Please Remit With Order. We Pay Postage. 
We cannot answer inquiries unless you include 
a stamped self- addressed envelope. 

R. E. 

GOODHEART 
345'/2 N. PALM DRIVE 

BEVERLY HILLS, CALIF. 

Mass. Radio School 
273 Huntington Ave., Boston 15, Mass. 

Offers Training Courses for Radio Techni- 
cian (Pre -Television) and Licensed Radio 
Operator (All Types) including mainte- 
nance and operation of General Electronic 
Equipment. Over 20,000 Alumni and 28 
years radio training EXPERIENCE. Courses 
approved for G. I. Training for Veterans. 

Licensed by Commonwealth of Mass. 
Department of Education 
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Custom Installations 
(Continued from page 58) 

string quartette or a piano in the next 
room for ideal listening conditions. 
So, it winds up as a compromise. In 
any event, it must be remembered that 
in order properly to reproduce fre- 
quencies out to 8000 cycles per second, 
it is probably necessary to have in- 
herent characteristics in the system 
capable of going out to 15,000, even 
though the speaker location is such as 
to absorb the higher frequencies be- 
fore they are heard. This decision is 
a matter of judgment in a particular 
installation. 

There are several interesting meth- 
ods of placing two or more speaker 
enclosures so as to create virtual 
sources of sound that appear to spread 
over a large area. These arrangements 
will vary considerably for different 
room dimensions and depend on an- 
gular arrangements for reflecting the 
energy from the walls. A new loud- 
speaker system is under development 
that takes advantage of these effects 
to achieve depth and perspective in the 
reproduction pattern. 

Where a closet is available, an ex- 
cellent speaker installation may be 
made either in the door, behind the 
door or in the wall, if the rear of the 
closet faces the proper room. If the 
speaker is installed on the door itself, 
there is always the danger of leakage 
around the edge of the door which may 
greatly reduce good low frequency 
response. In some cases, it may be 
possible to use only the lower portion 
of the closet and, if it is not sufficiently 
large, to provide a large vent through 
the floor into the basement. This al- 
lows the space above to be used effi- 
ciently for record storage. If the in- 
stallation is made in the rear of a hall 
closet that fortunately is directly be- 
hind the listening space, it may still 
be practical to use the closet for a 
cloakroom. The loudspeaker should 
be protected in the back by a suitable 
skeleton wood structure covered with 
light -weight cloth. Basement stair- 
ways sometimes pass behind the de- 
sired wall, in which case the speakers 
may be mounted in the wall with little 
difficulty. Whenever the speaker is in- 
stalled in a manner that includes a 
cavity behind it that is enclosed and 
may be subject to resonance within 
the audio range, it is imperative that 
the space be thoroughly damped with 
acoustical material on the walls. These 
should consist of heavy pads prefer- 
ably covering the entire surface. They 
may be too thin, but there is no danger 
of making them too thick. Two inches 
is usually very satisfactory. 

Now, having the speaker location 
determined, it is necessary actually to 
install it and then, if you do the job 
right, run some curves on the over -all 
result. One of the reasons for tone 
controls on an amplifier is to permit 
compensation for room and speaker 
enclosure characteristics. While a fre- 

A REMARKABLE NEW 

TELEVISION KIT 
A 

K 
I 

N 
G 
Produced under license from RCA, Model 8TS30. Ac- 
claimed the best engineered TV receiver 

0 
f its type. 12 

Channels. Complete FM Audio Circuit. 52 square inch 
direct view picture. Impossible for picture to "lip" -AFC 
Horizontal and Stabilized Vertical holds. Wide band video 
amplifier. Safety high -voltage supply. 
Chassis supplied you with all mechanical parts assembled, 
sockets, etc. securely riveted. saving you hours of tedious 
work. The front end covering all TV channels is already 

swired, tested and aligned. Kit is supplied with complete 
tep-by-step illustrated structions. 29 tubes and all parts 

wee ded to complete construction. Receiver performs equally 
ll with a 10 ", 12" or a 15" kinescope. 

MODEL A1000 AIR KING $ 16I.90 TELEVISION KIT 
10BP4. $34.50 Walnut veneer cabinet $39.50 

All prices FOB. Cash with order or COD with 
20% deposit. Send for our new bargain bulletin. 

HALLMARK ELECTRONIC CORP. 
592 Communipaw Avenue 

Jersey City 4, New Jersey BErgen 4 -6365 
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Listed by (UL) Underwriters, the heat - 
R -dry is one of the fastest -selling ap- 
pliances on the market. 

Write for Literature 

WRIGHT, Inc., Dept. N 
St. Paul W4 Minn. 

C-./ìTASTERPIECES (in CABINETRY 
Television cabinets specially engineered for 6301S 
models using 12" picture tube (illustrated above). 
Exclusively designed cabinets available for TRANS - 
VISION 12" and 15" models -all tuners. Also 12" 
and 15" TELEVISION ASSEMBLY in Standard and 
Champion models. Matching consolette tables suit- 
able for use as liquor bar, record storage, custom 
installations. Various finishes. Write for particu- 
lars, Dept. B. 

TEL -CRAFT COMPANY 
108 Havemeyer St. Brooklyn II, N. Y. 
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quency record may be satisfactory for 
making rapid listening checks, par- 
ticularly after you have become fa- 
miliar with the record, it is not satis- 
factory for tuning the port of a 
speaker enclosure or for similar pur- 
poses. The principal reason for this is 
that at 50 c. p. s. there will almost 
certainly be considerable harmonic 
content on the record. Often the har- 
monics will be stronger than the fun- 
damental, and you wind up making 
adjustments for optimum reproduction 
at 150 c. p. s. instead of 50. So, you 
connect an oscillator and start listen- 
ing. First of all, you establish a high 
level of loudness and slowly sweep 
through the frequency range listening 
for rattles. After eliminating any rat- 
tles that appear (including decorative 
dishes on the nearby shelves), you set 
the tone controls for flat electrical re- 
sponse, reduce the volume to a toler- 
able point, and then very, very slowly 
slide through the response range from 
50 to 10,000 cycles or higher. There 
will always be peaks and valleys. It is 
of the utmost importance to attempt 
to eliminate any serious peaks, par- 
ticularly those resulting from reso- 
nance in the speaker enclosure. Per- 
haps you thought two -inch pads were 
unnecessarily heavy, so now you put 
in the other inch of padding. 

In most installations it is worthwhile 
to allow for a bass reflex port, but also 
allow for sliding boards to vary its 
size. Tune the oscillator to 50 cycles 
and, if necessary, boost the bass until 
you can hear it and set the size of the 
port for maximum loudness. Now try 
closing the port completely. Having 
made this adjustment for most desir- 
able conditions at 50 c. p. s., run 
through the first few hundred cycles 
again and make sure you haven't in- 
troduced any serious resonance at a 
higher frequency. This is not a rigor- 
ous procedure, and while it might be 
desirable actually to make sound pres- 
sure measurements with a microphone 
and suitable indicating equipment, the 
listening method is reasonably satis- 
factory and perhaps in some ways su- 
perior. The next procedure is to ad- 
just the tone controls, not for electrical 
flat response, but for reasonable flat 
acoustical response in the room. In 
most installations, it will be necessary 
to make some compensation at the low 
end, usually in a boosting direction. 
Rarely will it be desirable or necessary 
to boost highs unless the speaker is 
inherently deficient, and if this is so, 
there is considerable danger of distor- 
tion from excessive high frequency 
boosting (which automatically means 
boosting the harmonic distortion com- 
ponents). The tone controls may then 
be set so that the straight up position 
corresponds to the flat acoustical re- 
sponse of the system. It should be ex- 
plained to the customer that this is 
for his convenience in having a con- 
stant reference and that it does not 
necessarily correspond to the center 
of mechanical rotation. It is impor- 
tant that the wire used for connecting 
the output of the amplifier to the 
February, 1949 

VA Fs,/ 
o t/TSMOYA _-- 

SENSATIONAL VALUE NAVY 
ENTERING TYPE INSULATOR 

NAVY T CS -I2 
TRANSCEIVER 

NEW COMPLETE frequency 
range 1500 KC to 12,000 KC 
in 3 Bands Transmitter 4 
Crystal Controlled frequencies 
and M. 0. operation 20 Watt 
output on voice 40 Watt out- 
put on C.W. Super Het Re- ceiver Crystal or M. 0. opera- 
tion power supply 115V 60 
cycles complete with spares. 
cables and manuals. 
EXPORT 
PACKED 

$425.00 

TUBES 
2X2A 
2X21879 
3E29 
3C24 
3137/1291 
1OY 

39/44 
45 SPECIAL .45 
VT -127A 2.50 
304TH 7.90 
316A .35 
371E .95 
HY -615 .45 
713A 1.45 
801 .45 
805 3.90 807 1.15 
810 6.10 
815 1.45 
826 .45 
864 
872A 2.50 
1203 A .95 2050 .75 
2051 .40 
9006 .29 
3AP1 2.75 
3BP1 1.35 
5ßP4 3.90 
C5B 
3Q4 10.55 
6136 .35 
I1SD7GT 1.00 
OSG7 .70 
6SH7 .45 
6Y6G .80 
12SN7GT .75 

$ 0.55 
.45 

3.35 
90 
.39 
.85 
.a5 

WESTINGHOUSE CONTACTOR 
110 Volt, 60 Cycle, DPST. Single Phase, Size 0. Class 15 -825.0 

13.5 
Interlock 

5 Amp En. Horsepower Rating 1 to 11/2, Voltage 1 1 0 
to 600 NEW $3.25 

SPECIALS 
Cord CD -501A. Part of SCR 284. Connects BC -654 Transceiver to 

GN -45 Generator ....$1.00 
200 KC Crystal in Holder..91.35 
Time Delay Switches, 3 Second 

and 90 Second SPDT 120V 10 
Amp Motor 120VAC Cranter 

BCE348Q Variable Condenser $2.50 
BC -367 Interphone Amplifier 12 

VDC Input. 2 Watt Output. Less 
Tube . .51.95 

D Inverter ATR 12VC -1 I OVAC 50/60 Cycle 100 Watt. 
Sound Powered Chest Set-Headset 

and Microphone $18.95 23 Magnetron nn $35.00 
2J33 Magnetron $15.00 

R 5 /ARN -1 
RADIO COMPASS 

RECEIVER 
Airborne 15 Tube Superhet Re- 
ceiver Capable of C. W. Tone 
ad Voice Recefption over Fre- 
quency 
aptrtes 

an 
omo 115 

100-17 
It 0400 

cycle AC can be easily con- 
verted to Home use 
New $44.50 
Used Excellent Cond. 32.95 

CAPACITORS 
BATH TUB 

Lots 
Each of Ten 

.25MFD 600VDC $0.45 $0.40 

.5MFO 600VDC .35 .30 

.IMFD 600VDC .35 .30 

.1MFD 600VDC .40 .35 
2MFD 600VDC .45 .40 

ELECTROLYTIC 
25MFD 25VDC .20 .15 
4OMFD 25VDC .20 .15 
50MFD 25VDC .25 .20 
1000MFD 25VDC .90 .75 
150MFD 50VDC .30 .25 
500MFD 200VDC I.00 .90 

OIL- FILLED G E PYRANOL 
4MFD 400VDC GE .50 .45 
1MFD 600VDC CD .35 .30 
2MFD 600VDC .35 .30 
4MFD 600VDC .55 .50 
5MF0 600VDC GE .65 .60 
SMFD 600VDC .90 .85 

IOMFD 600VDC 1.10 1.00 
IOMFD 1000VDC 1.80 1.65 
.0008MFD 15000VDC 6.95 6.50 
.045MFD 16000VDC 3.25 2.95 

PAPER 
5MFD 200VDC .25 20 

16MFD 400VDC 1.50 1.35 
8-8MFD 600VDC TOBE 

FILTER 
MITE 1.00 .90 

3x8MFD 600VDC 1.49 1.25 
8 -8 -4MFD 650VDC 1.49 1.25 

XMITTING MICA 
.005MFD 3000VDC .60 
.000375 5000VDC 1.10 

Cat. No. 
Wire Wound OHMS 

.02885 15 

.107 

.04881 

.N2017 

.147B1 

.03261 

.17881 

.033 

.079 

.02481 
HELIPOT 
OHMITE 
CABONS 

.101 500 

.15281 2,000 

.084 10,000 

.13481 20,000 

.2772 25,000 

.087 200,000 
.171B1 100,000/ 

100,000 
.123N8 MEG /SWITCH 
.124N9 1 MEG. 

Porcelain- flanged bowl with 
brass alum- 
inum 

roMeld. fitting u 
ension 

bowl $ g" high, 6. OD 
at Base . . . . . . 3.50 
Spare Bowl .50 

TRANSFORMERS 
Primary 115V 60 Cycle 1 hale 

.275/1 363 KVA $ 
Sec. 1000 /500 6.3/2.5 
Primary 

Amp. Ct 
Cycle 

5 /2.5 
860/330 

Ct. . .... .. .$3.95 
115V -0.12A 60 Cycle Sec. 6.60 

0.6 Amp. 2000V Ins. 2.6V 
1.75 Amp 2700V Ins $2.9(d5 

60 Cycle Sec. 6 4V 1110 
Amp. 6.3V lia 0.6 AmP $3.2Ta 

POWER EQUIPMENT 
Inverter PE -151 12VDC Output 110 

VAC 150W NEW $10.95 
Vibrator ATR 2410 24VDC Output 

110V 100W NEW $2.95 
Vibranack VPG369 12VDC, 250V e 

70MA Synchronous Output Mallory 
NEW $3.45 

Voltage Regulator Raytheon 95/130V 
1.25 Amp. 60 Cycle Output 115V 
60 Watt NEW $9.50 

PLUGS 
PL- 150 Plug for Dynamotor Socket 

UN Xmltter BC -223 $0.39 
Pl. 5 5 On 35" Cord 
PL -55 Plug . . .. .18 
J13-26 and PL -55 On 67" Cord .49 

TOGGLE SWITCHES 
Each Ten 

3PDT 10A 250VAC ..$0.65 $0.60 
DPST 20A 125VAC, 

35A 15VDC .59 .50 
DPST 5A 250VAC, 

10A 125V .49 .40 
DPST 3A 250V .45 .40 

CHOKES 
AF. rater 1 Pie 1.5 MN (q 1000 

Cycle $0.45 
Airwound y12 Copper Wire Swing- 

ing 6 Hy '7-5 Hy 90MA 2000 HM 
2500V $2.15 

12 Hy .090 Amp 215 Ohm 91.39 

POTENTIOMETERS PRICE 
WATTS TAPER BUSHING SHAFT MFG'R EACH TEN 

25 LINEAR 1 /a" l'/6" DOUR $0.45 $0.40 
25 LINEAR yl" 1" DOUR .45 .40 

50 25 LINEAR % 1sAse DOUR .50 .45 
100 25 LINEAR Ma" t /z" IRC .55 .45 
200 25 LINEAR 1/2" Ms' SL DOUR .55 .45 
500 25 LINEAR 3/a" 1M6" DOUR .60 .50 

1,000 25 LINEAR 3 /a" 3 /se DOUR .55 .45 
3,000 25 LINEAR Ms" ]s /6" DOUR .65 .55 

400/400 50 LINEAR 3/a" 11/6" DOUR 1.10 .95 
10,000 50 SPECIAL M9" 19 /e DOUR .95 .80 
20,0005% 5 LINEAR 1/a t /1" GIBBS 4.50 4.00 

20 25 LINEAR Ma" Me OHMITE .45 .40 

2 LINEAR W 11/x" A -B .30 .25 
2 LINEAR 3/4" 3 /s" A-B .30 .25 
2 LINEAR 1 /1" s/e A -B .30 .25 
2 LINEAR Mx" Ms" SL A -B .35 .30 
1 LINEAR 3 /e" Me" CLAR .25 20 
2 LINEAR 1 /x" Mx" SL A -B .30 .25 

1 LINEAR 1/2" 1 e CLAR .40 .35 
2 LINEAR 1/4" '1/4" .49 .40 

2 LINEAR 3/4" 5/6" A -B .45 .40 

TERMS: Mail orders promptly Al ed-all prices F.O.B. Boston, Mass. Send M.O. or check. Ship- 
ping charges sent C.O.D. Minimum order $5.00. 25% deposit required with all orders. 

SEND FOR OUR 
CATALOGUE NOW! 

Inquiries from Dealers. Schools 
and Industrial Firms Invited 

COMETELECTRONIC 

SALES 
22 Washington St. Brighton 35, Mass. 

Tel. CApitol 7 -1594 

LEARN 

TELEVISION 
ELECTRONICS RADIO 

Modem Completely Equipped 
Laboratories 

DAY AND EVENING CLASSES 

G.I. Approved -Veterans Receive 
Subsistence 

ENROLL NOW! 

ELECTRONICS INSTITUTE, INC. 
21 Henry, Detroit 1, Mich. 

AUTOMATIC M -90 AUTO RADIO 

e Six Tube Superheterodyne 
Condenser 

$ Powerful, Long-Distance Reception 
is Fits All Cars, Easy Installation $29.97 Mounting Brackets Included. Net 

MAIL US YOUR ORDERS 
All orders 

parts list on request 
Sylvania and Cunningham tubes 50% off list 

e,ffatien/1 
Fifth at Commerce 

Wholesale 
Electronics 

Fort Worth, Texas 
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RADAR, COMMUNICATIONS 
AND 

SONAR TECHNICIANS 

W- A- N -T -E -D 

For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years practical ex- 

perience in installation and 
maintenance. 

2. Navy veterans ETM 1 /c or higher. 

3. Army veterans TECH j SGT or 

higher. 

Personal Qualifications: 
1. Age, over 22 -must pass physi- 

cal examination. 
2. Ability to assume responsibility. 

3. Must stand thorough character 
investigation. 

4. Willing to go overseas for 1 

year. 

Base pay, Bonus, Living Allowance, Vacation 
add -up to $7,000.00 per year. Permanent 
connection with company possible. 

Apply by Writing to 

W -72, P.O. Box 3552, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 

Come to the Great 

SHOPS OF 

COYNE 

PRACTICAL SHOP TRAINING - 
NOT HOME STUDY 

Trained Radio men needed now. Get Radio -Te1- 
evision training and be ready for a real future. 
Learn on actual equipment at Coyne. 50th 
Anniversary Year. Not "Home Study ". Free 
employment service to graduates. Many earn 
while learning. If you are short of money, ask 
about Student Finance Plan. G.I. Approved. 
Coupon brings special plan for men of draft age. 
SEND COUPON FOR FREE BOOK 

B. W. COOKE, President 
COYNE ELECTRICAL & RADIO SCHOOL 
500 S. Paulina St., Dept. 29 -1K, Chicago 12, Ili, 
Send Big Free Radio -Television Book, also your spe- 
cial plan for men of draft age. 

NAME 

ADDRESS 

CITY STATE 
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speakers be large in diameter so as to 
avoid losses, lowered efficiency and pos- 
sible effect upon the low frequency re- 
sponse. 

In some cases it will be necessary to 
place the record changer (or manual 
turntable) at a considerable distance 
from the amplifiers. When this is 
done, it is important to use low -ca- 
pacity cable. In many cases it will be 
desirable to use two -wire cable or two 
shielded wires with the shields con- 
nected only at the amplifier end so 
that hum picked up in the shield will 
not appear in series with the pickup 
across the input of the amplifier. Even 
six feet of high capacity shielded cable 
may be sufficient to introduce a serious 
peak in the high frequency range, in- 
creasing noise and distortion intoler- 
ably, when using magnetic pickups. 

Installation of the turntable or rec- 
ord changer is mostly a matter of con- 
venience. However, it is well worth- 
while to take the time and trouble to 
make sure that the turntable is level. 
If a record changer is used, the rela- 
tionship of the arm to the turntable is 
fixed except for adjustment of the car- 
tridge. In many changers the cartridge 
must be adjusted with thin washers or 
shims under one of the mounting 
screws in order to avoid an undesirable 
tilt of the stylus with respect to the 
record surface. Failure to do this will 
cause increased record and stylus wear 
and will also introduce distortion. In 
certain changers it is necessary to 
counter -balance the tone arm in order 
to reduce pressure when using mag- 
netic pickups with built -in styli. This 
may often be accomplished quite easily 
by inserting a small roll of solder in 
the end of the arm behind the bearing 
and fastening it in with whatever 
method is convenient. It is easy to ad- 
just such a weight accurately and. in 
general, this should be done by deliber- 
ately over -shooting so that the chang- 
er mechanism does not operate prop- 
erly, then backing off as far as neces- 
sary to insure proper operation of the 
changer trip mechanisms. If a manual 
turntable is used (and this may be in- 
creasingly the case, at least as acces- 
sory equipment since the advent of the 
long -playing Microgroove records), 
then it is important to establish rigidly 
the relationship between tone arm and 
turntable, the best method being to 
use a heavy aluminum plate for 
mounting both. Once in a while a 
customer will say that he doesn't mind 
using a manual turntable. When this 
is the case, never try to talk him out 
of it. You will always be able to give 
him better reproduction with a really 
good manual turntable than with the 
finest record changer available. It is 
also likely that you will be able to sell 
him a changer later for playing back- 
ground music, but have the advantage 
of his owning the manual turntable for 
serious listening. This will be more 
practical now that the long -playing 
records are becoming available. 

Installation of the amplifier and 
tuner is again a matter of convenience 

* W ide -Range 
*Scratch 

Suppressor 
*Volume 

Expander 

Supreme per- 
formance 
with any vari- 
able reluct- 
ance pickup. 

I EXCLUSIVE 
G.E. PICKUP CIRCUIT 

New circuits enable you to attain 
full benefit from the new G -E Vari. 
able Reluctance Magnetic pickup. 
Employs an exclusive, humless pre- 
equalized pre -amplifier to produce 
the most satisfying musical amplifier 
the world has ever known. If you 
are a perfectionist, you are the one 
for whom the ACA.10OGE was de. 
signed. Send for technical literature. 

1 
1 
I 

1 
I 
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AMPLIFIER CORP. OF AMERICA 

398 -2 Broadway, New York 13, N. Y. 

SURPLUS SAVINGS o - - 
from E. M. JOHNSON CO. 

9 -Inch Cathode Ray Tube 
Type No. 9JP1 /1809. P1 made by RCA, useful 
for Oscillograph or Television. Technical data 
shown tube aual 

c 
tion '48 Radio Amateur 

Handbook. Standard octal base, shpg. wt. 7 lbs. 
BC- 375E -Brand extra first class condi- 

tion in orig. mfgrs. cartons. Complete with 
all ary connecting plugs, 5 tuning 
units, eCtubes an 

n 
Tech. Manuals. Less 

PE73 Dynamotor which 
a 

n be purchased 
separately . , your last chance to own this 
fine outfit at this sensationally low price of 
just $39.50 

BC- G45 -15 Tube Transmitter and Receiver 
Combination with Conversion Data to Citi- 
zens Wave Band and 110 on V. AC. conversion 

nd , including tubes, only 
SCR -518 Altimeter -Brand new, original mfrs 

cartons. Positively cryNI every orig- 
inally intended . Co 
tubes including Cathode Ray viewi ng ube 
only 29.50 

PE73 Dynamotor, like new, used on BC -375 
DM -33 Dynamotor. brand n d new, used on 

SCR274N 1.00 
PE94A Dynamotor. like new, used on SCR522 
PE 

Tech 
Inverter, anual brand 800 cycle. 500 

included 
J -37 Telegraph Ivey, brand new 
SCOTT RECEIVER Model SLR -F, brand new. 

110 V. AC. Made for USN. Similar band 
coverage 

a 
as BC -348. but tunes to 24 MC. 

A e 125.00 
Order Your New Hallicraftero Receiver From Us. All 
Models 

' 
Stock for Immediate Delivery -We Pay 

the I'reight Charges. 

E. M. JOHNSON COMPANY 
Distributors. Radio Electronic Products 

W. 615 First Ave. Spokane 8. Wash. 

(For parcel -post 
sufficient 
shipment, 

posr 
mit 
tage) 

in full; include 

L r 

$1.25 

12.00 

2.50 

1.50 
3..00 

25 

-Y_TIc; 
UTICA TOOLS 

For More Tool Mileage 
TOOL No. 654 

Long Chain Nose 
Side Cutting Pliers 

UTICA DROP FORGE & TOOL CORP. 
. :K 

LEARN RADIO! 
IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 

BROADCAST ENGINEER 
RADIO SERVICEMAN 

Television Servicing -15 Months 

Veterans get $130.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1-I25 EUTAW PL., DEPT. R, BALTO. 17, MD. 
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GASOLINE DRIVEN 
ELECTRIC GENERATORS 

Fully Tested to Deliver Maxi- 
mum Output Before Shipment 

ONAN W35I 3 KW 115 VAC. 
6U Ivcle 26.1 amps. 1 phase, 2 
cylinder gas engine. Size 40" 
1. x 33' 11 x 2." W..s295.O0 
Y -45 Onan 5 KW. 115 V. 43.4 
amps, 61i fyrle. single phase. 12 V. 
charging. 4 eylinders. 1000 141'M. 
Fully enclosed. Self- starting. Bat- 
tery included. Trailer mounted. 4 
pneumatic tires. Power Unit 05" 
L 25"Wx36 "11 5489.00 
PF_t,5C 5 KW. 115 VAC no cycles single phase. Battery 

c 
harger. Re- 

mote or local starting. Gasoline e 
give. 4 cylinder. 4 cycles. water. 

7le2cooled. 12I ,O ItPxt. 12 It starting. 
43" 1. x 271 z' W x 3845" H. Wt. 

1800 lbs. $589.00 

to a large degree. If possible, it should 
be arranged so that the controls are 
easily available from a comfortable 
chair. Book shelves are often not deep 
enough for usual chassis mounting, 
but sometimes it is practical to make 
such an installation with the controls 
in the shelf and the chassis supported 
with the tubes projecting into the 
shelf. There are only two critical con- 
siderations- temperature and the an- 
gle at which the rectifier is rotated. 
The latter point is easily adjusted, if 
necessary, and consultation of the tube 
manual will indicate whether the tube 
may be mounted in any position satis- 
factorily. It is really important to 
provide adequate ventilation. This is 
true not only because of shortened 
tube life if the ambient temperature 
rise is too great, but also because the 
control panel and knobs will become 
uncomfortably hot. It is not always 
necessary to have the entire back open. 
Chimney effects are often the most 
satisfactory method of ventilation. 
This may be accomplished by provid- 
ing a few large openings near the bot- 
tom of the enclosure and a row of one - 
inch holes all along the top. It is im- 
portant that the top holes be higher 
than the tubes so that an air pocket of 
high temperature will not be formed. 

The most important consideration is 
to see to it that every installation is 
really good and is kept in good work- 
ing order, and that every customer is 
reasonably well briefed in the proper 
operation of the equipment. One or 
two really well done installations in 
any community will inevitably lead to 
more sales, and the business will de- 
velop like a chain letter. Try to learn 
to explain technical problems in lay- 
man's language. This will not only 
help you to sell equipment, but will 
also strengthen your own understand- 
ing of the problems because you will 
be forced to think about them clearly 
and in simple terms. Don't over -charge 
your customer, but be sure you make a 
profit. 

MAIM CHASSIS PLATE 
BOTTOM chassis plates on commu- 

nicut s types of receivers have 
openings for adjusting condenser trim- 
mer and other adjustments. 

If arrows are marked with chalk on 
the Ixrtt plate and the panel edge at 
time of plate removal, the replacement 
will Ix' made easily and in the proper 
man lier II.I.. 
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WISCONSIN TYPE AE11 2.0 ES'. 115 
VDC. 17.4 amps. Air cooled. single 3" cylinder. I8011 RPM. F :quilned with carrying handles, outlet lxix amt voltmeter. Weight 150 Ills. Size 
30" L x 23" H x 21" $189.00 

7 CONDUCTOR CABLE 
r 14 Stranded 

600 V Insulation. Heavy dub' rubber 
e,i. 0: le,.t loom. Russell Stoll 

Ipips.r 3spo :il ,.h il 00 5.95 
3 CONDUCTOR CABLE 

c 18 Stranded 
4011 V insulation. Heavy Duty rub- 
ber covered. 150 feet long. I Cond. 
Shielded. Plug each e,,d....$6.95 
Heinemann Circuit Breakers. Single 
Pole 115 VAI'. Choice of 1.5, r 7. 
10. 12. 15. 30 or 35 amps..91.95 

bmwor 

I ef, 
155i CD il CY.,0 

18 PC. SOCKET WRENCH SET 
yr" and 1/2" Hex Drive 

Complete range of 14 s. Chet 
wrenches 3/16" x 15/16". ... 
set handles. Ratchet weer 
plug adapter. Bright hated 
heavy metal case. IR pc. 
Wrench Set ...............52.9s 
Add Iu,atage -25e and save C.II I 

chargea. 

BC -603 FM TANK RECEIVER 
AND BC -604 

FM TANK TRANSMITTER 
Range 211 to 20 MC. 311 KC devais 
Manual tuning or pushbut tons. I' 
Ceiver has 111 tubes. speaker. Ils 
and Call ignal. Transmitter ha- 
tubes. inclmiing 1624 outPut b.' 
and grid! 

2etering 
included. Pli:, 

modulated. Your choice of elil. 
«osi iir 604 w /schematic.. .$15.9`. 
or both for 29.95 

Satifaetion guaranteed. Or- 
der by Mail. Order today. 
Prices su biegt to change 
without notice. WRITE LOU 
BREMER W3LE FOR TECH- 
NICAL INFO. 

GIBSON GIRL 500 KC 
"SOS" XMITTER 

Operates from line raft. boat or vehl- 
rrlm signls 2l sec- 

onds 

seconds 
signals. then 

automatic 
SOS or alar 
mnds 11,16., cycle tone. Can he keyed anually. No batteries. Has speed 
indicating and tuning control lamps. 
Tubes -12SC7 .Audio o 

c 
m and ap.l 

12A6 IRF' Os,. Radio and signal light keyed by hand powered goner. 
atnr. 300' antenna wire furnished. 
Spares: 2 balloons, 2 hydrogen gen- erators. box kite, parachute, signal 

ltmip. 

spare antenna nionna wire anti In- 

K. 
pruf, s.etproof 

lea nEasy to operate. INO experi- 
ence Weight 40 lbs. New 
mdse. Original pack $24.95 

COMPLETE TELEPHONE SET 
Hook Up Between Garage, Home, 

Barn, Field 
2 of these stations and a pair of wires nuts you in business. Will work up to 10 miles apart and can be hooked up with a ,any as f, stations r e pair of wires. Can also i.e used to remotely operate a radio transceiver. Army type RM -29. Complete With handset, ringer. I 1 bell. etc. $10.95 es. or a pair for 

621.50 

AMERTRAN TRANSTAT 
O to 115 V AC at 20 Amp 

Provides continuously variable 
from age fm 0 to 115 V up to Amp. 2.3 K VA. Input required I I 

V 11!' cycle. mertn x10" L $34.50 34 

Powerful Nationally Advertised 
1 /4" ELECTRIC DRILL 

Jacobs geared chuck d key. 110 
V Universal Motor. tight weight cast aluminum nstruction. Multiple hall. thrust bearings. Guaranteed! $19.95 

HUNDREDS OF USABLE 
STANDARD RADIO PARTS 

Your chance to pet this abundant 
supply of high quality xmitter parts 

at the lowest cost ever. 
I. ess tubes and tuning unit...$9.9S ioprfect mechanical 

unit 
nical conditi o with 

tubes li ith 
1000 VDC ® 350 MA 

PLATE SUPPLY for bove transmit. 
ter. BD-77 Dynamotor. 12v DC in- 
put $9.95 

6 INCH SCOPE BC 1266 
Suitable for TV n service sc,pe 

panelrs ion and 1.221A Indicator 
for rotating beams or Tt' 

arrays. Scope is a neat IS tube 
110 V 80 cycle Job. using a 
SCPI CRT and a 2x2 lit' r,cti 
fier. All power supplies self - 
contained except for :IIHI V It 
Voltage required for mpiin 
The Indicator has rack i 

front with 3 breakers. pilots 
removable Selsyn unit with a 
protected Illuminated dial. lo 
lion. this unit util ices a 100 Tll 
put tube and transformer to r 
an external 110 V AC motor. I 
additional tubes ami _., I. d " 
cords. relay. tra,Ii 
etc. Both unite coo 
and schematics In, 
packed crate. Brand ,se,, 'SI'I I tl 
PRICE $52.95 

ANTENNA SWITCHING 
RELAY UNIT -BC -442 

la0-1y, 
0 Amp., R.F. m ter 24 Volt Re 

can be used on 12 1. also.S1.95 

DESK STAND MICROPHONE 
With switch, 8 ft. coed and plug. " u, 
ohm carbon button $2.95 

LINEMAN'S POLE CLIMBERS 
And Straps .. ...$4.50 
Pole Climbers Without Straps. $2.50 

LINEMAN'S BELTS AND 
SAFETY STRAP 

State belt size $5.75 

BUILDING A ROTARY BEAM 
OR A TV ANTENNA? 

Then this is the cheapest way you 
can possibly obtain a strong, light- 
weight, neat support without any 

further fuss or bother. 

weatherproofed 
S ta n d s 1 3' high. 

h e a n 
,fates balli,:s 

inca. tobe clam, 
i`" inch tabs or 

Legs a 
re 

- hs 
ln ttng with t h 

proof lock Joints n 
mhly. Fine ho, 

for rotating beams 
No guying or RE 
tlon needed. Hinged 
Mints enables t 
lower assembly yenrily. 
Weight 75 Ii,. 

easily 

Less Antenna...$10.95 

GE AUTO TRANSFORMERS 
300 Watts 60 Cycle 

Type "A" Pei. 115 volts tanned at 140/150/160 V or Type 'B' Prl. 
115 volts tapped t 180/170.1011 V 
Fully Enclosed. State type wanted. 

$2.95 

CHECK BULLETINS DESIRED: 
Transformers 
Power Units 
Insulators 
Fuses 
Cable 
Sporting Goods 
Clothing A 
Mlscellanous 

EPaqle 
Line 

Photomm`hic 
Eq"lpp t 

Test F :quip- 
e t 

Tools 

-40 
` Áietri6latinq Ripon, 

5 E. BIDDLE ST.-BALTIMORE 2. MD. 
Dept. 29 

Hundreds of items, hun- 
dreds of bargains. Drop 
us a line. We probably 
have it. 

RAP IODEGI REERiNGZ7 MONTHS 
Intrusive. specialized course, including strung basis 
in mathematics and electrical engineering. advanced 
Radio Theory and Design, Modern laboratory. Low 
tuition. Self -help opportunities. Also 27 -month 
courses in Aeronautical, Chemical. Civil. Electrical 
and 3lechanical Engineering. Gov't approved for 
41.1.'s. Enter March, June, Sept.. Dec. Catalogue. 

INDIANA TECHNICAL COLLEGE 
929 E. Washington Blvd.. Fort Wayne 2. Indiana 

TELEVISION RECEIVER -$1.00 
Complete instructions for building your own tele- 
viaion receiver. 16 pages -11" x 17" of pictures, 
pictorial diagrams, clarified schematics, 17 "x 22" 
complete schematic diagram and chassis layout. 
Also booklet of alignment instructions, voltage 
and resistance tables and trouble -shooting hints. -All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
5507.13th Ave., Brooklyn 19, N. Y. 

-LEARN CODE FASTER - 
with Ingenious Code Tutor 

The Precision Transmitting Machine 
Now Learn by ear automatically. Laten to code 
characters sounded precisely at any speed you 
desire -on the clear Tone -Buzzer of the CODE 
TUTOR mechanical transmitter. Then, repeal 
back and duplicate each character's sound on 
Practice Key. In no time. develop transmitting 
perfection that will amaze you. 

EXCELLENT POI CLASS WORK 
Get your CODE TUTOR today from your 
dealer or factory direct. SPECIAL low intro- 
ductory price -only $7.95, complete. Two sets, 
for communication practice, only $14.95, poet - 
paid. Also Free details on many interesting use- 
for CODE TUTOR. Write NOW! 

INTERNATIONAL ELECTRIC CO. 
1830 W. North Ave., Chicago 22, III. 
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SURPLUS RADIO, INC 
44 -31 Douglaston Pkwy. Douglaston, L.I., N.Y. 

Phone: Flushing 7 -9173 

MINIMUM ORDER 53.00 -ALL MATERIAL 
NEW fe STANDARD -QUANTITY PRICES 

ON REQUEST 

MODULATION TRANSFORMERS 
225 watt audio multi -tap, Kenyon T478 matches 

wide variety of tubes, perfect for that 500W 
rig. Only. $12.95 

Set 130 -150 watt audio, screen wdg, 2/1 ratio, pp 
811, TZ40 etc to 813 etc, hypersil core, vary 
compact light, with driver trans., 6v6, 6F6's, 
to class B grids. Ideal for compact 300W rig. 
Complete set $6.75 

Set 131 -60W audio, 6000 ohm to 3000 sec., pp 
807, 6L6 to pair 807 etc. Driver 7C5 6V6 to AB2 
grids. Set only $5.75 
20W audio and more, 6000 ohm to 6000, pp 
6L6, eta to 807, 829B etc. $2.50 

HIGH VOLTAGE KIT -ONLY $29.50 
Perfect kit for a 1500vdc supply, Thordarson 

3600vao ct at 350 ma,2 chokes,2 oil condensers, 
866 filament trans., missed. small parts. THE 
FINEST KIT AT THE LOWEST PRICE 
TODAY 

FILTER CHOKES 
6 hy 350 ma 82 ohm $2.95 
3 -3 hy dual 200 ma 82 ohm $2.15 
8 hy 150 ma 89c. 10 hy 75 ma 69c 
4 /15 hy swg 130 ma, 8 hy 130 ma. SET $2.90 
4 amp choke for selenium rest. etc 89c 
Multiple, 3 hy 275 ma. 17 by 125 ma. 17 hy 125 ma $2.95 

POWER TRANSFORMERS 
3600 vct at 350 ma, for that 1500vdc supply. Thordarson. .$19.50 
1000 vct at 220 ma, 5 v at 3A, 2.5v at 5A $3.95 
830 vct at 125 ma, 5v at 3A, 6.3v at 6A, 6.3e at IA, 20e at 600 

ma GE $2.89 
650 vct at 150 ma, 5v at 3A, 6.3v at 5A, 10v bias $2.95 
500 vct at 90 ma, 5v at 3A, 6.3e at 3A, open core $1.95 
600 vct at 100 ma, 5v at 3A, 6.3A at 3A $2.75 
400 vct at 40 ma, 5v at 3A, 6.3v at 3A $1.75 
675 vct at 150 ma, 5v at 3A $2.00 
870 vct at 250 ma. plate trans $3.25 

FILAMENT TRANSFORMERS 
11.5v at 11.5A or more. for 10v Trans. tubes, GE $2.95 
10v at 5A, for trans. tubes $2.75 
6.3 v at 5A $1.60 
2.5v at 10A, 10,000v insul $3.50 

ALL TRANSFORMERS 115V 60cps 

SPECIALS' 
COAX CABLE, 50 ft length, with 2 coax male connectors..01.69 

TUBES -810 6.50, 811 1.95, 805 5.50, 872A, 2.50. 829B 3.10. 
F127Á Federal similar to HF200 8.00. GL446A lighthouse tube 
1.35, 6C4 50c, 6AK5 3/2.50 717A octal miniature 65c, 3C24/24G 
1.49, 803 6.50 

HOOK -UP WIRE -Plastic instil No. 20, strips beautifully, in 100 -ft. 
rolls, 75c /roll, 7 rolls, 7 colors $4.00 

METERS -Standard GE, Simp, etc. 21/2' 30 ma 2.00; 31/2= 15, 50, 

80, 200, 800, 1000 ma 3.50; 2.5 amp at with thermocouple internal 
$3.75. 

TEST LEADS -shielded, 2 phone tips, 2 alligator clips, 3' length ..29c 

RF CHOKES -2.5 mh pigtail 100 ma 13c, 2.5 mh standoff 100 ma 15c, 

2 microhy 1000 ma 2 Or 6 meter, 10c, 4 mh 600 ma standoff 32c 

IF TRANS. -456 kc perm. tuned small 45c. 2830 kc air tuned small 
55c, 12 me 522 perm. tuned 49c: 200 kc perm. tuned 25c. 

ORDER A WEBSTER CHICAGO WIRE RECORDER 
For Your Nome, Office, or Radio Station 

Webster Chicago Wire Rec. Mod. 78 S 99.50 
Webster Chicago Wire Bec. Mod. 80 149.50 
Webster Chicago Wire Bec. Mod. 81 1 14.50 
Royal Beams TV, FM, HAMS $6.95 to 28.95 
Aluminum Beam Connectors (can clamp 

or bolt to boom; supports elements) 2.75 
NEW TUBE BARGAINS, SOME SURPLUS 

1625. 1620, 16.29, 24G, 211. .39 ; 3 1.00 
826, 5UG4, 80. 3Q5, 48; 3 1.38 
807, 6L6G. 6AK5, 717A. 304TL, 6J6 .88 
813. 810, BC454, BC457A, BC996A 6.25 
Complete Command Xmiter 4 tube kits 1.29 
I1GRIJ 52 ohms, per 100 ft 2.95 
BC459 Reconditioned 14.50 

Tape recorders in stock. 
Cash or 25% with order. balance C.O.D. Add post- 
age. Write for flyer. 

ROYAL RADIO SUPPLY 
1800 Frazier St., R4 Madison 5, Wisconsin 
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Within the Industry 
(Continued from page 28) 

associated with Solar Manufacturing 
Company, as works manager of An- 
drea's Long Island City plant. 

* * * 

FRANK M. FOLSOM was named presi- 
ident of Radio Corporation of America 
by action of that company's board of 
directors. 

Mr. Folsom succeeds David Sarnoff 
who has been serving in the dual role 
of president and chairman of the 
board. Mr. Sarnoff will continue as 
chairman of the board, and chief exec- 
utive of the company. 

Mr. Folsom, as executive vice- presi- 
dent in charge of the RCA Victor Di- 
vision, has administered the production 
and merchandising activities of RCA 
for the past five years. 

At the same meeting, John G. Wil- 
son, vice -president and general mana- 
ger in Camden, was elected executive 
vice -president in charge of the RCA 
Victor Division, succeeding to the post 
vacated by Mr. Folsom. 

* * * 

DALCO APPLIANCE CO. of San Francis- 
co has been named distributor for the 
United States Television Mfg. Corp. 
in that area. 

The company, which maintains of- 
fices at 685 Seventh Street, handles the 
full line of UST video receivers in ad- 
dition to acting as distributor for many 
other nationally -known lines. 

The UST line ranges from a direct 
view 10" table model to a deluxe pro- 
jection model with automatic record 
changer, AM, FM, and short -wave ra- 
dio. 

* * * 

LES A. MORROW, well -known figure in 
the radio industry, has been appointed 
sales representative 
for Newcomb Audio 
Products Co. of Hol- 
lywood, California. 

Mr. Morrow will 
represent the com- 
pany in Ohio, Ken- 
tucky, Western 
Pennsylvania a n d 
West Virginia. He 
received his electronic training at Fern 
College in Cleveland and has since 
been associated with various phases of 
the industry. 

He is a member of "Radio's Old Tim- 
ers," an organization whose member- 
ship is limited to men who have been 
in the radio field at least twenty years. 

* * * 

INTERNATIONAL TELEVISION CORPO- 
RATION has announced the formation 
of a wholly -owned subsidiary, Televi- 
sion Equipment Corporation of New 
York. 

John B. Milliken, president of the 
parent company, has also been named 
president of the new corporation. 

The new organization will engage in 
development and manufacture in the 
fields of television pickup and trans- 
mission and military electronics. The 

company will market a low cost tele- 
vision camera for industrial and studio 
use. It has set up development labora- 
tories and production facilities at 238 
William Street, New York. 

* * * 

DR. COURTNAY PITT has been elected 
to the newly- created post of vice -pres- 
ident of finance of Philco Corporation. 
In this capacity he will serve as the 
chief financial officer of the company. 

Dr. Pitt joined Philco in 1941 where 
he served in positions of increasing 
responsibility, and in January, 1947, 
was appointed economist in charge of 
the Division of Economic Research. 

* * * 

HECTOR A. CASTELLUCCI has been 
named general sales manager of the 
Wagner Recorder 
Manufacturing Cor- 
poration of New 
York. 

He is well -known 
throughout the ra- 
dio industry in 
which he has been 
active for twenty 
years. In accepting 
this new appointment, Mr. Castellucci 
left the post of director of advertising 
and sales promotion for Farnsworth 
Television & Radio Corporation's New 
York regional office. He also served 
Farnsworth as assistant sales mana- 
ger for two years, working out of the 
Fort Wayne headquarters. 

* * 

PHILCO DISTRIBUTORS, INC. has an- 
nounced the removal of its sales and 
administrative offices from 565 Fifth 
Avenue to 47 -51 33rd Street, Long Is- 
land City, New York. 

Strategically located in the heart of 
Long Island City's business center, the 
new Philco building occupies an entire 
city block with 180,000 square feet of 
floor space. In addition to a large 
parking lot, the plant has a spacious 
loading area with 18 covered plat- 
forms. Storage facilities are ample 
and deliveries are expected to be expe- 
dited by this new move. 

* * * 

JOSEPH H. MOSS. JR. has been named 
to the post of district manager of re- 
ceiver sales for Allen B. Du Mont Lab- 
oratories, Inc.'s Chicago territory. 

Mr. Moss will maintain headquar- 
ters at the company's offices at 919 
North Michigan Avenue, Chicago. He 
has been associated with Du Mont re- 
ceiver sales since 1947 and has been 
representing the company in the Mid- 
west during the last few months. 

Included in the Chicago district are 
Milwaukee and Minneapolis -St. Paul 
as well as those areas in Illinois, Wis- 
consin, and Minnesota being served by 
television stations. 

* * * 

LOUIS G. PACENT, JR., has been ap- 
pointed vice -president in charge of 
manufacturing at Radio Speakers, Inc. 
of Chicago. 

Radio Speakers, Inc. is a subsidiary 
of Emerson Radio and Phonograph 
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Corporation. Mr. Pacent was formerly 
plant manager of the company and 
prior to that was manager of produc- 
tion services at Emerson Radio in New 
York City. 

* * * 

FREED RADIO CORPORATION has en- 
tered the television field with a line 
of Freed- Eisemann video consoles, ta- 
ble models, and television- radio -phono- 
graph combinations. 

Direct view 121/2 and 16 inch televi- 
sion tubes are used and all models in- 
corporate AM and FM radio as well as 
the video facilities. 

The new line was designed under the 
active supervision of Joshua Sieger, 
the company's director of research and 
development. 

* * * 
E. A. NICHOLAS. president of Farns- 
worth Television & Radio Corporation 
of Fort Wayne, Indiana, was named 
chairman of the board of directors at 
a recent meeting of that body. Mr. 
Nicholas will continue as president of 
the company, a post he has held since 
1939. 

Also announced was the appoint- 
ment of Abe Fortas as a director of the 
company. Mr. Fortas was formerly 
Undersecretary of the Department of 
Interior and at the present time is a 
partner of the firm of Arnold, Fortas 
and Porter, Washington attorneys. 

Philo T. Farnsworth, who is a direc- 
tor of the company and who has been 
conducting special research for the 
company, was elected a vice -president. 

* * * 

RALPH HACKBUSCH, vice -president and 
general manager of Stromberg -Carl- 
son, Ltd. of Toronto, has been elected 
president of the Canadian Radio Tech- 
nical Planning Board. 

Mr. Hackbusch headed the radio di- 
vision of Research Enterprises, Ltd. 
when that body was organized as a 
government owned industry in 1940 to 
undertake the research and manufac- 
ture of radio, optical glass, and other 
war equipment. He was later elected 
vice -president and director. 
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ERRATUM 

An error occurred in the coil winding data 
table appearing on page 52 of the November 
issue. In the article "A Compact Superhet 
Tuner," the designations L, and L_ should be 
interchanged in the coil table in order to 
coincide with the coils as shown in the cir- 
cuit diagram. 

Photo Credits 
Page Credit 
90, 41 NBC 
47, 49 The Brush Development Co. 

98 Webster- Chicago Corporation 
55 Pittsburgh Plate Glass Company 
57 (bottom) Jensen Manufacturing Co. 

66 Motorola, Inc. 
72 Howard W. Sams & Co., Inc. 
106 Citizens Radio Corporation 
199 Radio Corporation of America 
159 Hytron Radio and Electronics Corp. 
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NEW YORK 
HEADQUARTERS 

FOR 

Biggest Values in TELEVISION 
Easiest to Assemble- Lowest in Cost 

All prices are for complete kits with all parts, tubes, antenna, 60 -foot lead -in wire. 

Model No. Description Net Price 

7A 7' TV kit with wood front pane1-5 
channels $149.00 

7BL 7' TV kit with table cabinet and built -in 
lens for 60 sq. in. picture -5 channels 1 89.00 

with cab. 
7FL Some as 7PL, but with 13 channel 

TV /FM tuner -75 sq. in. picture 198.00 
10FL 150 sq. in. picture TV /FM kit, complete 

with new all -angle lens built into a 
lucite frame -13 channels 259.00 

TV /FM kit with 13 channel tuner. 
12' Standard 269.00 
TV /FM kit with de luxe 13 channel tuner. 
12' De Luxe.. 303.00 

As illustrated 

DEALERS 
Write in on your 
stationery for 
best dealer net 
prices. 

Dept. NR -2 

Model No. Description Net Price 
7CL 

7PL 

10BL 

Same kit as 7BL -cabinet is console, 2- 
piece swing -top $199.00 

with cab. 
Some kit os 7BL -NEW ALL ANGLE LENS 
is built into lucite front panel -75 sq. in. 
picture 179.00 
120 sq. in. picture -10' electromag- 
netic TV kit with FM radio -Ion Trap - 
prolongs life of tube -Table model wal- 
nut or blond, cabinet has built.in 15' 
lens -13 channels 269.00 

As illustrated with _cab. 

TERMS -10% net with order, bal- 
once C.O.D., or remit in full to save C.O.D. 
charges. 

149 Riverdale Ave. 
Yonkers, New York 

Tel. Yonkers 5 -0503 

High LUMINOUS PIGMENTS Test 
For Dusting, Painting or Mixing 

to Suit Your Requirements 
We can furnish you with unadulterated, non toxic 
chemicals that really glow in the dark. Be recognized 
for your craftsmanship and make unlimited profits by 
useful applications- safety aids, toys, games, novel- 
ties, television lamps, model planes, railroads, etc. 
Listing of various pigments and wide range of colors 
free with your special trial order for only $1.00 pre- 
paid. GLOWELL COMPANY 
475 -NR Fifth Avenue New York 17, N. Y. 

WANTED: 
AN/TRC -I Radio Sets 
PE -2I4 Power Units 
RA -83 Rectifiers 
CF -I, 2, 3, 4, 5 and 6 
Telephone Carrier Equipment 

Box #478, e/o RADIO & TELEVISION NEWS 
185 N. Wabash Ave. Chicago 1, III. 

WANTED! 
Men and Women to Fill 

TOP RADIO JOBS 
In AM- FM- Television 

If you are looking for a career with a future, why not 
join the hundreds of graduates from the Don Martin 
School of Radio arts now successfully employed in the 
radio industry. The demand is great for qualified 
radio personnel in AM- FM- Television. Train now to 
be an announcer, script writer, disk jockey, news- 
caster. or radio technician. Complete day and night 
classes . . the latest equipment. Free placement 
service. Approved for veterans. Write for free booklet. 

Don Martin School of Radio Arts 
1655 North Cherokee St. Hollywood 28, Calif. 
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Earn the big pay of 

an expert radioman. 

This Self -study 

BASIC 
RADIO 

COURSE 
trains you at home 

EXPLAINS 

PROVIDES 

FILLS IN 

FREE TRIAL! 
EASY TERMS! 

See coupon below 

the principles of operation of vac- 
uum tubes, their basic circuits and 
other essentials of radio 
the electrical background you must 
have 
the radio and electrical mathematics 
you need, taking you in easy steps 
from simple fractions to logarithms 

Let this self -study course prepare you right at 
home for a successful future in the RADIO field. It 
contains all the information you need ... radio - 
electrical- mathematical -to handle all types of 
radio sets, test equipment and electronic devices. 
Explains everything from time delay circuits to 
the most recent advances in the field . . . mechan- 
ical and wire recording sound systems -frequency 
modulation-multiunit 
and multielectrode This basic course 
tubes. etc. includes .. . 

ESSENTIALS OF RA- 
DIO by Morris Slurz- 
berg and William Os- 
terheld 
ELECTRICAL ESSEN- 
TIALS OF RADIO by 
M. Slurzberg and W. 
Osterheld 
MATHEMATICS ES- 
SENTIAL TO ELEC- 
TRICITY AND RADIO 
by Nelson Cooke and 
Joseph Orleans 

Over 1000 illustrations) 
1953 pages! 

29 appendixesl 

A 3 -Way Set! 

Even as you learn the 
fundamentals of radio 
work you absorb the prac- 
tical electricity and elec- 
trical theory you need. 
And as you go along the 
set fills in the mathe- 
matics you must know 

gives you the essen- 
tials of algebra, geometry, 
trigonometry. 
r 

McGraw -Hill Book Co., 330 W. 42 St., NYC 18 

Send me your 3- volume course in BASIC RADIO for 
10 days' examination on approval. In 10 days I will 
send $4.95 and $3.00 a month until I have paid 
$13.95 or return the books postpaid. 

Name 

Address 

City Zone.... State 

Company 

Position RN -2 -49 

SURPLUS PARTS 
Power Supply Set -U. S. Navy 
(Used for LbI Freq. Meter -221 AC Supply) 
Transformer - 
Pri. -105. 15, 25V. -60 Cg. 
Sec. -510 V. CT -.025 Amp. 

12.6 V. -.9 Amp. 
6.3 V. -.5 Amp. 

Choke -30 Henry -.025 Amp. Both units small, 
comp a c t, cased -2.5KV insul. -Brand New - 
For the Pair $3.95 

Power Transformer #T -51 
Pri. -120 V -60 cy. 
Sec -860 V.CT -400 Mils. Rated 
-cased- sealed. New 5x5x5 $5.95 
Audio Choke -Raytheon -Cyl. con Ind. at 1 Mil. - 

600 Henrys -Sew- Special -#L -41 51.95 
Meter -2%" square -wht. scale marked carrier F.B. 

for 5" $2.35 
Variable Condensers 
115 plate- 16 " -H.V. Transmitting Hi- Capac- 

ity '.53.95 
47 plate- 71/2" -II.V. Transmitting 38 -1050 

Mmfd 2.95 
37 pl ate- 6 "- .084Gap- Cardw.- 37- 330mmfd I .95 
17 plate -5" -.200 Gap -Cardw. -20 -65 mmfd 1.95 
27 plate- 2 "- Steat. End plates 5 -150 mmfd 

Bud .75 
Midget variables -28, 75, and 95 mmfd - 

Any 3 for 1.00 
Rheostat -100 watt -15 ohm -New 1.20 
Rheostat- 75 watt -15 ohm -New 1.00 
Rheostat- 50 watt -500 ohm -New I .00 
Rheostat- 50 watt -3000 ohm -New I .00 
Rheostat- 50 watt -1.1 ohm (with switch) .95 
Oil Condensers 
C.D. TJL-6. MM -600 V. DC -New $0.75 
G.E. :15 Mfd-4000 V. DC-New I .60 
G.E. .03 Mfd -7500 V. DC -New 1.05 
Ind. -4. Mfd -600 V. DC-New .65 
Sockets 
Standard jumbo 4 Pin -Johnson 50.65 
Steatite transmitting octal 
Steatite transmitting 4 Pin Any 6 for 1.00 Steatite transmitting 5 Pin 
Steatite transmitting 6 Pin 
Receiving octals- bakelite or porcelain -New 

16 for $ I .00 
Loctals- moulded bakelite-16 for I.00 
Miniature Wafers -24 for I .00 
TUBE SPECIALS 
1625 -New -Boxed -3 for S1.00 
6C4- 9006 -Boxed -3 for 1 .00 
815- RCA -Boxed 1.50 
837 -New - Jan -Boxed .95 
Wire Wound Pots--Screw Driver Adj. 100, 

500, 1000, 2000, 20K, Dual 10K ohms. Ea.S0.25 
Wire Wound Resistors 
50 watt -2, 250, 500, 30K ohms. Each $0.25 
120 watt -koolohm -10K w /mtg. Hdware 

and insulators -ind. boxed -3 for I .00 
EE -8 Field Phones- Used -W /Leather carry- 

ing ease, inst., Gtd. -2 for S16.95 
TELEVISION COMPONENTS 
Tv. transformer -3000 V. Rms -6.3; 2.5 V.; 

New -Small -For most smaller Tv. kits 
and Sets. Each $4,50 

Tv. condensers -6000 V. DC wkg.- New -.05 .69 
.001, .005, .0005. Each .45 

The best all wave Tv Antenna (2 -13). Sim- 
ple, speedy to install, complete with -mast. 
swivel base --Guy Ring -IIi- quality -Lo -Cost 
Complete 8.95 

GREENWICH SALES CO. 
59 Cortlandt St. New York 7. N. Y. 

At Better 
Radio 

Supply Houses 

Everywhere 

166 

SMALL CAPACITY 
ECONOMICAL OPERATION 

LECTROHM SOLDER POTS 

LECTROHM SOLDER POTS are designed to help you tin 

small wires and leads with maximum efficiency and minimum 

cost. You only need melt small quantities of solder at a time, 

depending on your requirements. Current consumption is thus 

kept to a minimum. Single -heat, porcelain nickel -chrome 

heating element. Model 200 has capacity of 13/4 lbs. solder; 

Model 250 takes 2 lbs. 

5907 Archer Ave., Chicago 38, Illinois 

Division of The National Lock Washer Co., Newark, N.J. 

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. 
PANELS, dials, made to order. Gilpin, Box 635, 
R4, Mt. Clemens, Mich. 

SALE 
RIDER'S Manuals. Volumes One to Thirteen, in- 
clusive, used, like new. R.C.A. #150 Frequency 
Generator, good. Will consider reasonable offer. 
D. L. Spurr, 824 Monroe, Stillwater, Okla. 
BARGAINS: New and reconditioned Hallicrafters, 
National, Collins, Hammarlund, RME, Meissner, 
other receivers, tuner, television receivers, trans- 
mitters, amplifiers, speakers, etc. Lowest whole- 
sale prices. Terms. Shipped on trial. Liberal 
trade -in allowances. Write. Henry Radio, Butler, 
Mo., and 11240 W. Olympic, Los Angeles, Calif. 
HALLICRAFTER SX -42 with R -42 Speaker. Good 
condition, $250. Ted Welsh, R #5, Box 368, Kings- 
port, Tenn. 
SELL B.C.342, with O.S.T. revision, good condi- 
tion, $50.00. F.O.B. Raleigh R. Mitchell, 821 Se- 
wanee St., Harriman, Tenn. 
2 -VOLT Storage battery & home charger for port- 
ables, etc. Both only $4.95 ; guaranteed. Special 
quantity prices available. Modelectric Products, 
Asbury Pk., N. J. 
COAXIAL Cable, identical characteristics as RG- 
58/U. Send dime for 3 foot sample. Satisfaction 
guaranteed. Harry H. Van Dick, Box 236, Little 
Falls, N. J. 
NEW cartoned tubes 39c each. 1A5gt, 1L4, 1R5, 
1S5, 1T4, 3S4, 3V4, 5Y3gt, 6AJ5, GARS, 6AQ5, 
6ÁQ6, 6AT6, 6BA6, 6BE6, 6BH6, 6BJ6, 6C5gt, 
6J5gt, 6K6gt, 6SA7gt, 6SK7gt, 6SQ7gt, 6V6gt, 6X4, 
7E5, 12AT6, 12BA6, 12BE6, 12ASgt, 12SL7gt, 
25L6gt, 31, 32L7gt, 35B5, 351114, 47, 50B5, 70L7gt, 
80, 89, 117L7gt, 117P7gt, 117Z3. Write for bar- 
gain flyer. Henshaw Radio Supply, 3619 Troost, 
Kansas City 3, Mo. 
GRILL Cloth, Celanese, light and dark pieces. 
1000 square inches for $1 bill. Write for list of 
lowest priced national brand parts in nation. 
Burma Radio, Route 5, Grand Rapids, Mich. 
LOWEST Prices. Radio Tubes, parts. Bargain, 
lists, 3c. Potter, 1314 McGee, Kansas City 6, Mo. 
NEW, Fisher Dynamic Noise Suppressor Amplifier. 
Unable to use, not licensed for our business, $200 
cash. You pay transportation. Wired Program 
Service, 221 Williams Street, Watertown, N. Y. 
HEARING Aids. Zeniths, others. All used but 
working. Make miniature transmitters or receiv- 
ers. Complete with cords, ear piece, $20 ea. 
Shelby Instrument, 321 W. 7th, Long Beach, Calif. 
12B8 & 25B8 TUBES. Adapter unit using 2 mini- 
ature tubes (6AT6 & 6BA6 for 12B8, and 12ÁT6 
& 12BA6 for 25B8). Takes less space than origi- 
nal tube, nothing else to buy, just plug in and it 
works. Money -back guarantee. 12B8 or 25B8 unit 
complete : $2.49 each, 10 units for $22.50. Send 
25% deposit, balance C.O.D. Write for free parts 
catalog. Commercial Radio, 36 Brattle St., Boston, 
Mass. 
G. E. SATURABLE Reactors 6 KVA 460 VAC, or 
3 KVA 265 VAC, $35. GLS020 Tubes, $2.50. 10 
HP Motor- Generator 60 -120 cycle Converter, $100. 
G. E. Motor -Compressor with complete freezing 
unit, unit cost $200, only $30. 110V 700W Motor - 
Generator DC -AC Converter, $30. 400 Mfd. 120 
VAC Condensers, $1. Satisfaction guaranteed. 
DuPont Smith, 106 Verbena, Oak Ridge, Tenn. 
NO more wires. Learn Printed -Circuit Methods. 
An important new aid in building, testing, and 
repairing modern electronic circuits. Paint work- 
ing circuits over your rough sketches or any non- 
conductor. High instruction value for colleges. 
Kits $3 and $5, contain conducting and resistance 
paints plus free manual. Manual separately 25e. 
Free literature. Microcircuits Co., Dept. 4E, New 
Buffalo, Mich. 
PORTABLE suitcase size radio shop. Build it and 
double your income. Carry it in your car and be 
ready for ready cash. Send $2 for complete speci- 
fications or write for literature. Grand Federal, 
Argentine Box 57. Kansas City 3, Kans. 

WANTED 
WANT to buy a few BC -654 Transmitter- receiver 
sets or complete SCR -284A sets. Must be new or 
good clean -used condition. Write giving condition 
of set or sets available with listing of components 
and price asked. W. H. Gilman, 2144 S. Kedzie 
Ave., Chicago 23, Ill. Phone Blshop 7 -6340. 
WANTED: APR -5A, APR -4 Receivers and Tuning 
Units, Antennas, Radar Scanners, VHF -SHF Gear, 
Laboratory and Test Equipment of all types. Also 
quantity stocks of all types of surplus materials 
for marketing. Engineering Associates, Farhills 
Branch Box 29N, Dayton 9, Ohio. 

RADIO & TELEVISION NEWS 
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BC348 AND other used Receivers in trade on new 
Receivers. Henry Radio, Butler, Mo. 
WESTERN Electric CF -1, CF -2, CF -3, CF -4, CF -5, 
CF -6, H, H -1 Carrier, EE100, EE101A ringing 
equipments. All models teletype. All models RCA 
Marine transmitters. Box 477, rc Radio & Tele- 
vision News, 185 N. Wabash Ave., Chicago 1, III. 
TRC1 EQUIPMENT T14 Transmitters, 1119 Re- 
ceivers, AM & Amplifiers, 1'1'13 Power Units. Box 
476. ¶ Radio & Television News, 185 N. Wabash 
Ave., Chicago 1, Ill. 

SITUATIONS WANTED 

COLLEGE Graduate with B.S. degree in Radio En- 
gineering desires position. 8 yrs. experience in 
Radio. Write to Box 26, Dunnell, Minn. 
SELECTED group of men, graduates of well -known 
trade school, desire employment in Radio Field. 
Will travel anywhere. Qualified in radio servicing, 
installation, test instruments, circuit operation, 
etc. Contact Placement Dept., Eastern Technical 
School, 888 Purchase Street, New Bedford, Mass. 

HELP WANTED 

INSTRUCTORS In Electronics and Radio. Prefer 
former Navy Radio Technician instructors willing 
to locate in the Detroit, Mich., area. Write to Box 
452, % Radio & Television News, 185 N. Wabash, 
Chicago, Ill. 

CORRESPONDENCE COURSE 

USED Correspondence Courses and Educational 
Books bought, sold, rented. Catalog free. Educa- 
tional Exchange, Summerville, Ga. 
USED Correspondence courses and books bought, 
sold, rented and exchanged. Catalog free. Lee 
Mountain, Pisgah, Alabama. 
AMATEUR radio licenses. Complete code and the- 
ory preparation for passing amateur radio exami- 
nations. Home study courses. American Radio 
Institute, 101 West 63rd St., New York 23, N. Y. 
NO more wires. Learn to design and repair the 
new printed radio circuits. See ad "No More 
Wires" under "Sale" heading. Microcircuits Co., 
Dept. 4E, New Buffalo, Mich. 
HAM License! Got yours yet? If you find Morse 
Code difficult write for Free Code Memorizing les- 
son. Complete course, $1.00. Dept. R., Otto 
Luther, New Preston, Conn. 

PATENT ATTORNEYS 

LANCASTER, Allwine & Rommel, Registered 
Patent Attorneys. Patent practice before U.S. Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St., N.W., Washington 5, D. C. 

MISCELLANEOUS 

LEARN Morse Code. Visual Signal device used by 
Armed Forces, $1.00. Charles Pullen, Belleville, 
Michigan. 
"RADIOBUILDER" for Crystal, 1 -tube Experi- 
menters. 3 issues, 25c. Laboratories, Eye -H, San 
Carlos, Calif. 
LOUD Speakers re- coiled with quality voice coils, 
$1.00 each for all sizes. Guaranteed not to rub, 
etc. Don't break the Cones. Send to Apex Speaker 
Service, 704 E. 105th Pl., Chicago 28, Ill. 
NEIVSFLASH from Radio Britain. "Practical 
Wireless," Britain's leading radio monthly, covers en t i r e British -European radio -television field. 
Latest advances "over there" detailed and ex- 
plained by experts. I'acked with new ideas and 
information essential to DX "hams" listening out 
to Europe, servicing experts and all interested in 
International Radio Trade developments. For an- 
nual subscription (12 issues mailed direct to your 
address from London) send only $2.00 to George 
Newnes Ltd. (I'W /38), 342 Madison Ave., New 
York 17, N. Y. 

YOU can have 26 years radio experience at your 
fingertips. I've repaired over 45,000 radios. Have 
perfected simple, easy system anyone can follow 
step by step. No calculations, no formulas. Total 
price $2.00 postpaid or C.O.D. Money -back guar- 
antee. Ross Radio, 14615 -A Grandriver, Detroit 
27, Mich. 
RADIO Diagrams AM, 30c; SW & FM, 60e; Tele- 
vision $1.00. State manufacturer and model num- 
ber. Kramer's Radio Service, 36 Columbus Ave., 
New York 23, N. Y. 

PHONOGRAPH records cheap. Catalogue free. 
Paramount, BN -313 E. Market, Wilkes- Barre, Pa. 
RADIOMEN, Servicemen, Beginners. Make more 
money, easily, 4uickly. $250 weekly possible. We 
show you how. Information free. Merit Products, 
216 -3211 132 Ave., Springfield Gardens 13, N. Y. 

February, 1949 

Freed No. V. A. Rating 250//605 cy. 
Mounting Type Mounting Centers 

W D 
Dimensions W 

227/22 
DOH 

3 

Weight List 
Pria. 

$ 8.40 F -900 100 236/115 
50 0 cv. PS -2 274 1% 33 %4 41/2 

F -901 200 236/115 
50/60 cv. PS -2 21/2 21,46 3%2 3% 357,64 61/4 9.55 

F -902 300 230/115 
50/60 cv. 

PS -2 3 27ií6 32%2 3% 44164 714 12.15 

F- 903 400 230/115 
50/60 cv. 

P5-2 3 211 h 6 32%2 3T s 444 ? 8.0 15.20 

F -9C4 500 230/115 
50/60 cv. PS -2 3 311/16 32;52 47,5 44t/,4 131/2 18.25 

F -905 750 230/115 
50 60 cv. PS -2 31/2 37,5 47íi6 51/2 51/22 20 24.30 

F -906 ID00 246/115 
50/60 cv. 

PS -2 31/2 5% 4746 6' 512 29 30.75 

F -907 1500 230/115 
50/40 cv. PS -2 31/2 6% 47í6 7% 5%2 36 45.65 

NOISE SUPPRESSOR CHOKES SENS 

Coils for Dynamic Noise Suppressors 

No. 1950 0.6 hy. $4.90 list 
No. 1951 2.0 hy. $4.90 list 

FREED TRANSFORMER CO. INC. 
Dept. F .R. 1718 -36 Weirfield St, Brooklyn 27, New York 

hallicrafters TV CHASSIS 

for I O- or I 2-in. tube 

T-64 $16995 
Bracket for 12 -in. tube $8.50 extra 

Enjoy big -picture TV at a price no 
more than you would have to pay 
for a complete small set. R.C. & 
L.F. Hall brings you this tremendous 
new value just announced by Halli- 
crafters. 

Factory wired, aligned and tested ... and backed by regular RMA 90 -day guarantee. 
Complete with speaker and all tubes except picture tube. Hallicrafters new Dual Focus 
switch provides instantaneous selection of either 56 or 64 sq. in. picture on I0 -in. tube 
(larger on 12- inch). 

R. C. (Dick) Hall 
W5EIB 

Quick Service * Easy Terms 
Liberal Allowance 
Personal Attention 

R. C. & L f. Hall, Inc. 

1306 Clay -Phone C 9131 

HOUSTON, TEXAS 

961 Pearl -Phone 4.1740 
BEAUMONT, TEXAS 

I803-23rd-Phone 2-4801 
GALVESTON, TEXAS 

NEW LOW PRICES on 
other Hallicrafters models: 

New No. 509 TV 
Rcvr, 10 -in. 64 su. 
in., Mahogany ... $269.50 

New SX-62 Comm.- 
Type Bdcst Rcvr, 
540 kc.-110 Mc. 

SX -42 Comm. Rcvr 

SX -43 Comm. Rcvr 

S -40A Comm. Rcvr 

S -53 Comm. Bevy 

S -38 Comm. Rcvr 

269.50 

275.00 

189.50 

99.50 

89.50 
49.95 
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COMPACT PORTABLE 

ARMY FIELD 

TELEPHONES 

t 
50 

This SPECIAL offer good only thru 

March 31, 1949. ACT NOW! 
Amazingly simple to install and operate. Just 
hook up terminals of two or more phones to any 
two -strand wire and you are ready to talk up to 
17 MILESI Powered by standard flashlight bat- 
teries. HUNDREDS OF USES for quick, low - 
cost, dependable 2 -way communication around 
HOME, SHOP, FARM, INDUSTRY. Each 
phone complete with self -contained hand-oper- 
ated ringer. Every phone checked for perfect 
operation and fully guaranteed. 

NOW RegularPPrice 
Buy 2 Phone 

$1.505 
USED -excellent Special 
condition $8.95 2 for $ 1Ó.4O 
RECONDITIONED 
By U. S. Signal Special 

20 Corns) 10.75 2 for 

Slightly used 12.933 2 fo ial 
24.40 

ARMY FIELD TELEPHONE WIRE 
Weatherproof-Durable. 2- conduc- 
tor, twisted, 3 copper and 4 steel 
strands, tinned, insulated. On Orig- 
inal Steel Reels. 

W -1106. Unused, new, but 
stored in open. Ralf -mile reels 
(2500 to 2750 feet). Wt. 85 lbs. 
Each $14.25 
000 -foot coil (14 lbs ) 3.50 
1000 -foot coil (28 lbs.) 6.50 

W -130 LIGHTWEIGHT ASSAULT WI RE. Weighs 
only 16 lbs. New, half -mile reels (2600 ft). Ea. $15.00 

All prices F.O.B. Sacramento. No C.O.D. California 
residents add 2%% for sales tax. Small orders sent 
postage collect plus small handling charge. 

SEND CHECK OR 
MONEY ORDER LORIS SALES 

P. 0. Box 1896 -M -2 Sacramento, California 

BARGAINS FROM WALMAR!! 
Satisfaction Guaranteed!! 

METERS- WESTON, G.E. 3" Round - Types 301, Do-41, 476 - 
0.15OV AC .... ..$3.65 0 -50 MA DC 53.80 
0 -1.0 RF amp. .... 3.60 0 -250 MA DC 3.85 
o -20 KV DC 3.85 0-1.5 KV DC 3.85 

CONDENSERS - OIL FILLED 
1 mid 2000V. DCW 51.05 
.5 mid 2000V. DCW .70 
4 mfd 2000V. DCW 2.40 
0.012 mfd 25,000v. DCW 2.75 
to mfd 1000v. DCW 1.50 
10 mfd 600v. DCW .90 
R mfd 2000v. DCW 3.75 

SCOPE TRANSFORMERS -115V AC 50 -60 Cyc. 
Plate trans. Sec. 4000v. 0.0022 amp. 57.15 
Plate trans. Sec. 1330v. (CT) 0.17 amp. 3.95 
Plate trans. Sec. #1, 680v. (CT) (<g 225 MA , 

Sec. #2, 1540v. 6 20 MA 3.75 
Magnetron Fil. Trans. 7v. if 1.5 amp. (15.000v. 

1.75 
Fil. Trans. 6.4v. ® 8.5 amp. 2.25 
Fil. Trans. Sec. #1, 6.4v. 5 215A., Sec- #2, 

2.1v. Q 2.0A.,, See. # 3, 6.4v. ® 1.OA 2.95 
Fil. 5 5A (CT), Seel # 3, 6 5v. to S3Á. Sec 

y4, 5.2v. 3A (CT), Sec. #5. 4.6v 
3.5A. SPECIAL PRICE 2.25 

TUBES - "JAN" - GUARANTEED!!! 
5U40 ...50.40 6AC7 ..50.65 715A 52.55 
2X2/879 .50 836 .... .75 6SG7M .70 
6L6M .75 705A 1.55 
CHOKES -10 hen. B 250 MA DC 2.75 

EXTRA SPECIALS 
Circuit breakers 115v. AC 60 cyc. 5. 15, 30 

amp $0.75 
Toggle switches SPST, SPDT, DPST .25 
Dunco relay 115v. AC 60 cyc., coil 3A. 80 cyc 

30 amp. contacts 1.55 

NOTE! ON 
WE PAY 

ORDERS OF $25 0061 UP NOTE! 

WALMAR DISTRIBUTING CO. 
3002 Virginia Ave., Baltimore 15. Md. 
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Abell Distributing Co, 163 
Acorn Electronics Corp. 98 
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Adson Radio & Electronics Co. 136 
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Almo 156 
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Burlington Instrument Co. 114 
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Electronic Supplies 144 
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Freed Transformer Co., Inc. 167 
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Instructograph Company 155 
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JFD Mfg. Co., Inc. 108 
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Joseph, Irving 85 
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Nation Wide Radio 150 
National Equipment & Supply Co., Inc 103 
National Radio Institute. 3 
National Schools 21 
Newark Electric 154 
Newark Surplus Materials Co. 143 
Niagara Radio Supply Corp. 71 

Offenbach & Reining Co. 139 
Ohmite Manufacturing Co. 23 
Opad -Green Company . 131 
Oxford Reconing Service 147 

Peak Electronics Co. 148 
Peerless Electrical Products, Div. of 

Altec- Lansing Corp. 128 
Philco Radio 15 
Photocon Sales 127 
Potter Radio Co. 124 
Progressive Electronics Co. 145 

R.C.A. Institutes, Inc. 147 
R.-L. Electronic Corporation 169 
R & M Radio Company 117 
Radio Apparatus Co. 105 
Radio Corporation of America 29, 102 
Radio Ham Shack, Inc. 107 
Radio Kits Co. 144 
Radio Mail Orders 147, 151, 159 
Radiomart, Inc. 165 
Radio Parts Company 113 
Radio Supply & Engineering Co., Inc... 146 
Radionic Equipment Co. 130 
Raytheon Manufacturing Company 105 
Roger Television, Inc. 98 
Rose Company, The 134 
Royal Radio Supply 164 

Sams & Company, Inc.. Howard W. 30 
San Francisco Radio & Supply Co. 140 
Scott, Inc. 169 
Senco Radio, Inc. 129 
Servo -Tek Products Co, 151 
Simpson Mfg. Co., Inc., Mark ..... 144 
Spartan School of Radio and Electronics 119 
Spellman Television Co., Inc. 140 
Sprague Products Company 112 
Sprayberry Academy of Radio 7 
Stahl, Inc., Michael 141 
Standard Radio & Electronic Products Co 119 
Star Measurements Co. 110 
Sun Radio & Electronics Co., Inc. 147 
Sun Radio of Washington, D. C. 152 
Supreme Publications 75, 121 
Surplus Radio Inc. 164 
Sutton's Wholesale Electronics, Bill 161 
Sylvania Electric Products, Inc. 25 

TAB 91 
Technical Radio Parts Co. 154 
Tel -Craft Co. 160 
Telemarine Communications Company 135 
Television Assembly Co. 12 
Telex, Inc. 14 
Transvision, Inc. 31 
Triplett Electrical Instrument Co. 19 
Tri -State College 143 
Turner Company, The , 28 

United Surplus Materials 110 
United Technical Labs. 169 
Universal General Corp. 120 
University Loudspeakers. Inc. 90 
Utica Drop Forge & Tool Corp. 162 

Valparaiso Technical Institute 74 

Waldom Electronics . 120 
Walmar Distributing Co. 168 
Ward Products Corporation 16 
Warren Distributors , 92 
Weller Manufacturing Co. S 
Wells Sales. Inc. 170 
Western Sales Co. 169 
Wholesale Radio Parts Co., Inc. 138 
Workshop Associates, Inc., The 99 
World Radio Laboratories, Inc. 153 
Wright, inc. 160 

Y.M.C.A. Trade & Technical Schools 159 
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Beginning Amateur 
(Continued from page 38) 

can put together a respectable if not 
very fancy ham receiver for less than 
$20; it will produce signals from all 
over the world, you'll learn a lot from 
its construction and you'll be very 
proud of it. A month or so later, after 
you've acquired code speed and are 
ready for the license exam, figure on 
putting out not more than $25 for an 
effective and not too low -power CW 
transmitter, complete with antenna. 
One good thing about ham radio is 
that the parts can be used over and 
over, from one receiver or transmitter 
to a bigger and better one. In fact, 
half the fun is tearing down a rig, after 
you are satisfied that it works, so that 
you can make another that will work 
better. 

Maybe you've read or heard some- 
where that amateur transmitters use 
high voltages and are dangerous. They 
do use relatively high voltages and 
they are dangerous, and let's not pre- 
tend otherwise. However, if ham rigs 
are dangerous, how do you classify the 
car in the garage, the bread knife in 
the kitchen drawer, the bottle of iodine 
in the medicine chest, or for that mat- 
ter, the bathtub upstairs? You don't 
deliberately drive the car off a cliff, or 
slice your arm with the knife, or guzzle 
the iodine, or slip and break your neck 
in a soapy tub; you don't if you're in 
your right mind. If you drive care- 
fully, you'll also keep your fingers off 
bare wires with 500 volts on them. 

(To be continued) 

BRILLIANT SILVER PLATING 
FOR ELECTRONIC PARTS! 

NO ELECTRIC CURRENT! 

SILVER PLATE WITH A CLOTH Here's a new, easy way to silver plate copper. brass, bronze, zinc and other alloys. Just rub on SILVER -47 for a brilliant finish of genuine silver! Improves appear- ance of radio coils, switches, tubing, dials, shields, etc. Lower H.F. resistance, higher Q for VHF and UHF equipment. Hundreds of uses in labs. and shop. Pint silvers over a thousand square inches. 
No mercury or acids. Guaranteed durable. Send check or M.O. for your bottle -Today. 

UNITED TECHNICAL LABS. 
Box 425 -E Morristown, N. J. 

PROP. PITCH MOTOR 
FOR YOUR BEAM ANTENNA. 24V -AC. 
-4 AMPS. 3/4 R.P.M. GEAR REDUCTION 
9000 TO I. $11.95 GUARANTEED. 
Resister Assortment 14-1/2-1 wt. 150 for $1.00, all color coded. 
Ceramic condensers .0001 -.0005 -.002 -600V. 20 for $1.00. 
Dual and triple control box for com- mand receivers. New. $1.25. 

BLILEY CRYSTALS 
7660KC - 7970KC - - 8104.62KC - 
8110KC - 8203.64KC - 8245.71KC - 
8248KC - 8252.73KC - 8351.25KC - 
8356KC - 836OKC - 8361.43KC - 
8362.5KC - 8367.27KC - 8476 - 
8477.14KC - 8480 - 8488. New. In- dividually boxed. 3 for $1.00. 

Ohio Buyers Add 3% Sales Tax 

WESTERN SALES CO. 
1218 Prospect Ave. Cleveland 15, Ohio 

February, 1949 

TOOLS \ 71-- 

HAILS 
BOLTS 
SCREWS 
GLUE 

ENT 
Television Antenna of a 1,000 Positions 

Secured firmly by expansion bolts. 

Expandable to full folded dipole or straight 1295 
dipole and reflector. 

Strong, lightweight aluminum with gen- 

uine lucite insulation. 

Manufactured by 

PUBLIC OPERATING CORP. 

100 West 42nd St. 
New York U. N. Y. 

National Sales Representatives 

APEX ELECTRONICS SALES CORP. 

192 LEXINGTON AVE.. N. Y. 16. N. Y. 

Now `DYNAMIC 
NOISE SUPPRESSION 

with your present Radio -Phonograph or Am- 
plifier on both Standard and Long -Playing 
Records. 

Reduces scratch and rumble without fixed 
loss of "highs" or "lows ". 
Add realism to your music reproduction by 
these 2 simple steps. 

I. Plug in the "Little Wonder" *Dynamic 
Noise Suppressor between your pick- 
up and amplifier. 

2. Plug in the socket adapter to the 
power -tube socket. 

The "Little Wonder" (Type 110 -A) realizes 
the full capabilities of your present equip- 
ment; remote control mounts anywhere; 
high- and -low- frequency noise suppression; two 
inductor type high- frequency gate circuit; 
two separate control rectifiers; compact - 
7 x 33/4 x 43/4 inches. For full specifications 
write for bulletin 902RN -1. 
*Licensed under U. S. and foreign patents 
pending and issued. 

HERMON SCOTT HOSMER 

of INCORPORATED 

395 PUTNAM AvE CAMBRIDGE 39 MASS 

STAR TUBE 
& SET TESTER 

Tests 450 different 
type tubes including 
117V type. 
Includes condenser 
test, tube noise and 

- pilot light test. 
5-AC voltage ranges 

to I000V 
5-DC voltage ranges 

to 1000V 
4-DC current ranges 

to I Amp. ' 5- Decibel ranges to 
plus 54 db. 5- Output meter ranges to 1000V 3- Resistance ranges to 5 megohms 

REG. PRICE $64.50 

WHILE THEY LAST 
'4995 

Q 
4" PM SPEAKERS each 89c 
4" PM SPEAKERS with output trans- S 19 
formers. each 

Quantity prices on request 
CONDENSERS 

10@ 150 -12@ 150 -IS@ 150 
WHILE THEY LAST 25 for $2.50 

50 for $4.75 100 for $9.00 

TUBES individually boxed 60% OFF 
We Buy. and Trade Test Equipment 

Te 

Dept. 

(4,,, e el 
608 West Randolph Street 
N2 Chicago 6. Illinois 
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320 N. LA SALLE ST., DEPT. R -2, CHICAGO 10, ILL. 

(PRINTED IN U.S.A.) 
RADIO S TELEVISION NEWS 

Guaranteed by WELLS 
Brand new, standard make tubes by the thousands are ready for immediate delivery at the lowest prices in 
our history. Check this list for exceptional values in magnetrons, cathode ray tubes, voltage regulators, trans- 
mitting tubes and also neon, pilot and flashlight bulbs. Be sure to order enough for future needs directly from 
this ad or through your local parts jobber. 

WELLS 

Type 
1619 $0.55 
1624 1.25 
1625 .45 
1626 .45 
1629 .45 
1641/RK60 .65 
2051 .95 
7193 .35 
8011 2.55 
8012 4.35 
8020 3.25 
9001 .70 
9002 .65 
9003 .55 
9004 .55 
9006 .55 
CEQ72 1.55 
FG105 10.9 5 
KU610 7.45 
RK20A 4.95 
12X825 

2 AMP TUNGAR 2.95 
RK34 .45 
GL471A .95 
EF50 .70 
HY615 1.25 
704A 1.55 
705A 2.15 
707A 19.95 

SALES, INC. 

Price 

170 

Neon Bulbs for Radio Use 

NE -15 Price Ea.. $0.06 
NE -48 .24 
NE -16 .24 
NE -51 .06 

320 N. LA SALLE ST., DEPT. R -2, CHICAGO 10, ILL. 

Type Price 
1619 $0.55 
1624 1.25 
1625 .45 
1626 .45 
1629 .45 
1641/RK60 .65 
2051 .95 
7193 .35 
8011 2.55 
8012 4.35 
8020 3.25 
9001 .70 
9002 .65 
9003 .55 
9004 .55 
9006 .55 
CEQ72 1.55 
FG105 10.9 5 
KU610 7.45 
RK20A 4.95 
12X825 

2 AMP TUNGAR 2.95 
RK34 .45 
GL471A .95 
EF50 .70 
HY615 1.25 
704A 1.55 
705A 2.15 
707A 19.95 

Neon Bulbs for Radio Use 

NE -15 Price Ea.. $0.06 
NE -48 .24 
NE -16 .24 
NE -51 .06 

Distributors: Our standard jobber arrangement applies. Order di- 
rectly from this ad. 

Pilot and Flashlight Bulbs 
700B 9.95 STOCK 

7Q7 .70 700C 9.95 NO. MAZDA NO. VOLTS 
10 .52 700D 9.95 350-40 64 65 
10Y .55 702A 2.95 350 50 1820 28 

12A6 .35 707B 23.25 350-31 57 12-16 . 

12C8 .35 708A 6.55 350-42 Spec. 12 

12S117 .45 710A 2.15 350 20 1446 12 

REL21 3.65 714ÁY 9.95 350-14 49 2 

FG17 2.95 715B 7.95 350-15 3S6 120 

30/VT67 11 For Walkie ... .95 717A .90 348-22 6 

33/VT33 f Talkies 95 721Á 3.95 LB-101 3237 34 (AIRCRAFT) 
34 .35 721B 3.95 35019 Proj. Bulb 120 

RK34 .45 724B 4.25 LB -103 44 (Ruby) 6-8 

39/44 .34 725A 19.95 LB -102' 12-16 

41 VT51 .55 726A 19.95 LB-1041 313 28 

V152 /45SPEC .55 726C 19.95 LB-105 1816 13 

46 .85 801A .80 B-107 24-A2 W E 24 
76 .55 803 7.75 LB -108 S 14 ARGON 105 

Cut Out This Page 
for Ready Reference 

(PRINTED IN U.S.A.) 

Manufacturers: Write for quantity prices. 

EA. 
WATTS BULB BASE PRICE 
E 3 CP G -6 DC Bay $0.07 

1 Amp T-33/2 Min Bay .12 
1.5 CP G434 Min Bay .08 
6 Watts S-6 Cand Ser .13 
.2 Amp G334 Min Ser .07 
.06 T-3 Min Bay .06 
3 Watts S-6 Can Bay .11 

.5 Amp B33. Min Flang .05 

.17 Amp' T-3 Min Scr .16 
T -1M 953 .22 

500 W T -20 Med Pf 1.45 
.25 Amp T-3; Min Bay .04 
.50 CP RP -11 DC Bay .14 
.17 Amp T33. Min Bay .11 

.33 Amp T3% Min Bay .12 

.09 Amp 11 T -2 Tel Base .18 

.75 Amp 105 T -2 Tel Base .10 
2% Watt Med Screw .22 

EA. 
BULB BASE PRICE 
G -6 DC Bay $0.07 
T-33/2 Min Bay .12 
G434 Min Bay .08 
S-6 Cand Ser .13 
G334 Min Ser .07 
T-3 Min Bay .06 
S-6 Can Bay .11 
B33. Min Flang .05 
T-3 Min Scr .16 
T -1M 953 .22 
T -20 Med Pf 1.45 
T-3; Min Bay .04 
RP -11 DC Bay .14 
T33. Min Bay .11 
T3% Min Bay .12 
T -2 Tel Base .18 
T -2 Tel Base .10 
Med Screw .22 

Distributors: Our standard jobber arrangement applies. Order di- 
rectly from this ad. 

Pilot and Flashlight Bulbs 

Manufacturers: Write for quantity prices. WELLS 
320 N. LA SALLE ST., DEPT. R -2, CHICAGO 10, ILL. SALES, INC. 

(PRINTED IN U.S.A.) 
170 RADIO S TELEVISION NEWS 

(PRINTED IN U.S.A.) 

WATTS 
E 3 CP 

1 Amp 
1.5 CP 
6 Watts 
.2 Amp 
.06 
3 Watts 
.5 Amp 
.17 Amp' 

500 W 
.25 Amp 
.50 CP 
.17 Amp 
.33 Amp 
.09 Amp 11 
.75 Amp 105 
2% Watt 
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Capitol Radio Engineering Institute - Pioneer in Radio Engineering Instruction Since 1927 

Here's how you can figure on a SETTER JON in 
RADIO- ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing 

Add CREI Technical Training to Your Present 
Radio Experience, Then Get That Better Radio Job 
-Make More Money -Enjoy Increased Security. 

You can't plan your future on a slide rule. But you can take 
a measurement of your own capabilities. 

Look at the successful radioman. You'll find that he's the fellow 
who looked and planned ahead. Today, you have the same oppor- 
tunity-at a time when radio's technical progress has gone beyond 
the supply of technical Manpower. Never before have so many men 
like you had the opportunity to step ahead into better- paying jobs 
... jobs that offer real interest and security in any one of the many 
expanding fields that urgently need competently trained men. 

You can't say, "I don't need more training." Every ambitious 
radio technician needs more training. No matter what your experi- 

If you have had professional or advanced amateur ex- 
perience and want to make more money, let us prove to 
you we have the training you need to qualify for a better 
radio job. To help us answer intelligently your inquiry - 
please state briefly your background of experience, education 
and present position. 

ence, you must fortify yourself with up -to -date technical knowl- 
edge to qualify for the better jobs and to stave off the new corn - 
petition that war -time activity has brought into the field. 

CREI has a course of instruction for you. You will find our 
proved type of training practical and thorough. Whether your 
future lies in broadcasting, television, servicing, manufacturing 
or any branch of communications, you will find that you can "go 
all the way with CREI" from introductory, basic principles to 
advanced training, and on to specialized fields of radio -electronics. 

Send for, and read, our new catalog and course outline. 
It explains our self -improvement program, courses and 
what CREI can do for you. It will give you a good idea how 
practical and easy -to- understand our training is, and why 
many thousands have enrolled for CREI courses since 1927. 

VETERANS! CREI TRAINING AVAILABLE UNDER G. I. BILL 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute 
Dept. 112 -A. 16th and Park Road, N. W., Washington 10, D. C. 

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

MAIL COUPON FOR FREE BOOKLET 

ti 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept. 112 -A, Washington 10, D. C. 

Gentlemen: Please send your free booklet, Your Future in the New 
World of Electronics," together with full details of your home -study 
training. I am attaching a brief resume of my experience, education 
and present position. 
Check field of greatest interest: 

PRACTICAL RADIO -ELECTRONICS C PRACTICAL TELEVISION 
BROADCASTING C AERONAUTICAL RADIO ENGINEERING 
RECEIVER SERVICING 

NAME 
STREET 
CITI' ZONE STATE 
C I AM ENTITLED TO TRAINING UNDER G. I. BILL. 
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CHICAGO 
TRANSFORMER 

the Çgî"PLcJe tine 

No. 80-6 
List Price $23.00 

Response within .2 db 

30 to 20,000 cycles 
Full Frequency Range Output Transformer 

No. BO-6. For use in high fidelity amplifiers. 
Couples push -pull 6L6's (7500 ohms, C -T) 
to 6/8 or 16/20 -ohm voice coil. Center - 
tapped tertiary winding provides 15% in- 
verse feed -back to reduce harmonic distor- 
tion to a minimum. In drawn steel case, 
45t(6" x 3%" x 3 "/6 ", with mounting studs 
and convenient pin -type terminals. 

HIGH Q 

CHOKES 

for Dynamic 

Noise Suppression Circuits 

Two precision -built chokes 
with inductance values of .8 
and 2.4 henrys respectively - 
accurate to within ± 5% with 
up to 15 ma d -c. Units have a 
minimum Q of 20. Remarkably 
compact, 11t 46" x 2t" x 1r1`6 

No. Inductance List 
N5I -1 .8 h $10.00 
NSI -2 2.4 h 10.00 

Famous "Sealed in Steel" 
New Equipment Line 
The "Engineer's Transformer" 

Chicago Transformer's New Equipment 
Line offers transformer engineering ahead 
of the trends in circuit design. It's the 
transformer line preferred by experts in 
the P.A., ham, communication and ex- 
perimental fields, and by broadcast sta- 
tions and manufacturers. 

Check these features -drawn steel cases 
to provide compact, streamlined mount- 
ing; conservative ratings that meet all RMA 
and FCC recommendations; precision 
characteristics for stable, uniformly excel- 
lent performance -these and many 
others. Check the prices -and you'll learn 
how little more these advanced units cost 
over conventional transformers. 

Included in the New Equipment Line 
are Power Transformers and exactly 
matched Chokes, Filament and Bias Trans- 
formers, and complete listings of high 
fidelity audio units to meet the require- 
ments of the three important frequency 
ranges. Get the complete facts now on the 
"Engineer's Transformer." 

Write for Complete 
"New Equipment" 

Catalog Today 

New Replacement Transformer Line 
Premium Quality -Yet They Cost No More 

The new CT Replacement Line provides servicemen with a wide 
range of standard ratings that fit the most frequent power and 
audio transformer requirements. These units are backed by 
CT's 20 years of manufacturing experience. Yet CT quality 
costs no more. Just check these typical listings: 
Power Transformer No. PH -706. 350.0 -350 v. a -c, 70 ma d -c, filaments 5 v., 3 
amps and 6 v. C -T, 2.5 amps; horizontal shield mounting List Price, $7.30 
Filter Reactor No. R -650. 6 henrys, 50 ma d -c, 300 ohms d -c resistance, clamped 
f rame mounting List Price, $1.65 
Universal Output No. RO -303. Single or push -pull plates (2500 to 14000 ohms) 
to 2/4/6/8/15 -ohm voice coil; 40 ma pri. d -c; 8 audio watts output; clamped 
frame mounting List Price, $2.75 

Write for Complete Descriptive Catalog and Prices 

Television Transformers to fit today's leading TV circuits 
Because Chicago Transformer is the largest 
single supplier of transformers to the Tele- 
vision industry, you gain the advantages of 
"Original Equipment" components when you 
buy Chicago TV Transformers. Available now, 
the three units described here are part of a 
complete new line, soon to be announced. 
Vertical Blocking Oscillator Transformer No. TBO -1. 60- 
cycle unit for creating the vertical sweep "saw- tooth" 
voltages required in conventional circuits. 
Pri. Inductance: 1.15 by ± 20% at 3 v., 1000 cycles 
Pri. Leakage Inductance: 8 mh -I- 25%, -15% 
Ratio, Primary to Secondary: 1 to 4,2 

Exact equivalent to R. C. A. Part No. 208T2. List Price, $3.10 

TV Power Transformer No. TP -365. Designed to supply 
405 volts d -c with two 51.J4G's to an 80 mfd con- 
denser input. Copper shorting band around core 
reduces external magnetic field; cuts image distortion 
to a minimum. 
Pri.: 115 v., 60 cycles Fil. No. 1: 12.6 v., 5 amps, C -T 
H.V. Sec.: 362 -0 -362 v., a -c, Fil. No. 2: 5 v., 2 amps 

.295 amps d -c Fil. No. 3: 5 v., 6 amps 

Exact equivalent to R. C. A. Part No. 201T6. List Price, $26.00 

Vertical Scanning Output Transformer No. TSO.1. Couples 
vertical output tubes to picture tube deflection yoke. 
Pri. Impedance: 19,000 ohms at 30 v., 60 cycles, 13 ma d -c 
Ratio, Primary to Secondary: 10 to 1 

Exact equivalent to R. C. A. Part No. 204T2. List Price, $5.90 

Write for Descriptive Literature 

CHICAGO TRANSFORMER 

TRADE MARK REG. 

DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

Millions of nationally - 
known receivers produced 

annually are equipped 

with Chicago Transformers 
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