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A Division of Globe -Union Inc. 

Milwaukee 1, Wisconsin 
In Canada, 635 Oueen Street East, Toronto, Ontario 

Centralah Printed Electronic Circuits arc 
among the more than 470 new items 
listed in Centralah's new Catalog 28. 
Get your copy of this 32.page index to 
the latest developments in the fast - 
changing electronic field, plus the 70 
page Printed Electronic Circuit Guide 
No. 2. Sec your distributor ur use coupon. IUUMI/ 

CENTRALAB, A Division of Globe -Union Inc. 

Thirteen NEW CRL Printed Electronic 

Circuits for replacement service! 

Erand new Centralcb PEC units that cover over 
two million radio and TV sets now in use. Get 
your supply for easy servicing. The new PEC 

Guide No. 2 covers all replacements. 

® P 476 
a 2 1 

® 
P1f1 

1' 1i4 

® 
344.10 

1 1 1 4 5 

® 
pfiPt 

14 l a 6 S 

4 

30.73 
1 a 

1 0 3 4 6 

FOUR NEW 
"AMPECS" 

PC.l)a 
a 3 4 

-f1 4/P 
test 
1 1 

Ptssejg 

tr 

Centralab does the impossible! Many standard 
Printed Electronic Circuits are now smaller than 
ever. This group, now in stock, are 2/3 the size of 
former units. Have you seen them? 

Now Available from your Centralab Distributor 
HESS thirteen new Printed Electronic Circuits arc now 
in use in thousands of radio and TV sets. You should 

have a complete stock on hand for shop work and service 
calls. Centralab Circuits are safest and easiest for servicing. 
In most cases, the replacement PC number is the same as 

shown on the original part. 

These new PEC units replace whole Pentode Coupling, 
TV I. F., Triode Coupling, or Pentode Detector networks. 
Four new plates, too, to replace special manufacturer's parts. 
Together with the other CRL stock Printed Electronic Cir- 
cuits, these parts will cover 95% of all PEC replacements. 
Over 15 million circuits are now in use ... are you ready 

to service them? 
Don't overlook the new smaller sizes in older PEC units. 

Small size is not enough ... Centralab makes Printed Elec- 

tronic Circuits even smaller! For complete information on 
parts, replacements, and test data, see the new Printed 
Electronic Circuit Guide No. 2. Ask your distributor for a 
copy, or use the coupon. 

Make your Centralab distributor 
headquarters for 

exact electronic replacements 

910 E. Keefe Avenue, Milwaukee 1, Wisconsin 

Please send me my copy of: 
P.E.C. Guide No. 2 Centralab Catalog 28 

Name Position 

Company.. 

Address 

RADIO i TELEVISION NEWS la puhllsheC monthly by the 21a -Gavle Pul.11ahln Company . 
At t.. . .. I. 111. Entered as mnd claw matter. 

Jul 21. 11 1 Pst Unlre. Chicago, III.. u der the e of March :1. IS7 Authorit, X11 ,. I lit 1,,.1 :nn,i, ot, tutti.. nada, ax econd -claaa rater. 
SuSCRIPTION RATÉS: Railla & Television News -one years V. S. and Pnaseaalona. Pan -Amerri .,i, tCantricsl nn,l t'oint:, sI.UU: 1till other foreign unlrlee $5.00; 
Radio- Eleclronle Enginvaring Edition-one 

Peatm: tai -U. SS.e 

and Poasesslona. Pan- American countries. M Canada 
Lake St.. 

11 other (nrelen tountrles. 17.00. 
11 return undelivered copies under form 3589 lo 64 E. Lake St.. Chicago 1. III. 

February, 1953 3 
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Prepare Now... in spare time at Home ... for a New, 

TIFEIWSION 
RADIO - ELECTRONICS 

RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 

Radio Chief -Jean Desmas Says: 
"Deforest's Training, Inc., of Chicago, 
is known not only throughout Europe, 
but also In many parts of the world as 
one of America's finest Television, 
Radio and Electronics training centers." 

JACK DEMPSEY 
Former World's Heavyweight Champion 

TELLS WHY HE'S PROUD 

E D WITH T 1 WI 

> TS.Si: 

I have been greatly impressed with D.T.I.'s 
wonderful spirit of friendliness and sin- 

cere determination to help its students 
make good in Television- Radio- Electronics. 

I admire its remarkable 20 year record of 
helping men build brighter futures. 

I also admire the business policy of ils 
management and the thoroughness of its 

large faculty of instructors. 

Never have I heard young men praise a 

school as enthusiastically as do the stu- 

dents and graduates. of D.T.I. They ore its 

Lbest boosters. 

LAUD D. T. 1.'s 
HOME MOVIES 
IN CONGRESS 
D. T. I.'s remarkable 
home training bene- 
fit of visual training 
MOVIES has been praised from the floor of 
the House of Representatives in Washington, 
D. C. and recorded In The Congressional Record. 

Prepare At Home Or In Our Chicago Laboratory! 
See for yourself how readily you may prepare at home, or in our modern Chicago 
laboratories, for a better lob or business of your own in one of America's fastest - 
growing fields -TELEVISION- RADIO -ELECTRONICS. 

If you train at home you get (1) the use of a 16 -mm. movie projector and 16 reels 

of animated movies to help you learn important points faster ... easier, (2) mod- 
ern lessons and (3) sixteen shipments of electronic parts enabling you to get 
valuable practical experience from over 300 projects -including building and 

keeping the electronic equipment shown below. And upon completing training, 
you hove the optional privilege of building and keeping a big 17 -INCH TV set at 
moderate added cost. Get the full story. Mail coupon today! 

R -F SIGNAL 
GENERATOR 

MULTIMETER 

OSCILLOSCOPE 6 -TUSE RADIO 

HOME MOVIES 

MILITARY 
If subject to military service, the Infer - 

SERVICEI motion we have for you should prove 
very helpful. Mall coupon today. 

3ád3 
III 333333 

ANN _ 

De FOREST'S TRAINING, INC. 
AFFILIATED WITH 

De VRY Techacat INSTITUTE 
CHICAGO 14, ILLINOIS 

February. 1953 

MAIL COUPON TODAY! 
Dept. RN -2 -J 

DE FOREST'S TRAINING, INC. 
2533 N. Ashland Ave., Chicago 14, III. 

I would like your Opportunity News Bulletin showing "89 
Ways to Earn Money in Television- Radio- Electronics "; also, 
the folder showing how I may prepare to get started In this 
thrilling field, 

Name 

Adéress 

City 

Age 

Apt 

_Zone_ State 
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OP-C HAS 

125 MILLION 
FOR 

TELEVISION 

All G -C Stand -Offs are supplied 
with genuine Polyethylene 

insulators like this . 

featuring the exclusive G -C 

reinforcing rib that keeps the 
insulator from collapsing. 

125 MILLION STAND -OFFS! Yes, 

G -C recently completed the manufacture 
of its 125,000,000th Stand -Off . . . 

made possible by the fact that the entire 
radio -TV service industry recognizes 
the value, the top quality built into 

every G -C Stand -Off -available from 
your jobber in 24 popular styles. 

G -C KANT -STRIP 
MAST STAND -OFFS 

Exclusive, improved mast stand -offs 
with strip -proof extruded threads. 

Extra strong; no flimsy light metal used; 
no loose nuts to fall out. Galvanized strap has round 

end for easier threading. Genuine Polyethylene 
insulator, unique G -C design. 

No. Size 

8253 31/2" Single 
8257 7t /z" Single 

G -C 

UNIVERSAL STAND-OFFS 

(Machine Screw Type) 

No. 

8031 

8032 

8035 

Length 

31/2" 

5'h" 
7'/2" 

G -C 

UNIVERSAL STAND -OFFS 

(Wood Screw Type) 

No. 

8027 

8028 

8029 

8030 

Length 
31/2" 

51/2" 

7'/" 
12" 

NAIL -IN STAND -OFFS 

New, speed -type nail -in 
stand -offs save installation 
time, labor and cost on each 
job. Easy to use. Genuine 
Polyethylene insulators. 

No. Length 

8343 3'/" 

G -C 

DUPLEX IN -LINE STAND -OFFS 

Two styles, wood screw and 
machine screw types. Heavily 
zinc plated to prevent rust. 

No. 

8225 

8226 

Size and Type 

71/2" Wood Screw 

71/2" Machine Screw 

G -C 

SNAP -ON STAND -OFFS 

NEW, improved snap -on 
that is easier to install, then 
stays on. Snap . and it's 
on; that's all there is to it' 
Two standard sizes. Feature 
exclusive G -C reinforced 
insulators. 
No. Size 

8797 For 1" Masts 
8798 For 11/4" Masts 

GC 
"WIRE- GRIP" GUY WIRE 

STAND -OFFS 

TV lead -ins and rotator wires 
can be brought down long 
guy wires. Fasten perma- 
nently; easy to use. Genuine 
Polyethylene insulators. 
No. Size and Type 

8255 31/2" Single 
8256 Double Type 

GC 
DUPLEX KANT -STRIP MAST 
STAND -OFFS 

Heavy steel stand -off with 
strip -proof extruded threads. 
A deluxe stand -off at a 
really low price. Galvanized 
strapping. For both 300 -ohm 
and coaxial lines. 
No. Type 
8258 Double 

G -C 

SAVE TYPE CLAMP -ON 

STAND -OFFS 

New type, clamp -type stand- 
off that quickly fastens to 
eaves. Easy to install. Genu- 
ine Polyethylene insulators. 
No. Type 

8811 Single 

8812 Double 

G -C 

TEE -TYPE STAND -OFFS 

Heavy zinc plated for per- 
manent installation. Two 
types, wood screw and ma- 
chine screw. For both 300. 
ohm and coaxial lines. 
No. Size and Type 

8809 71/2" Wood Screw 
8810 7'/2" Machine Screw 

6 

FREE G -C's big, illustrated Catalog, chock -full 
of hundreds and hundreds of radio -TV service aids. 
Send a postcard for your copy today! 

GENERAL CEMENT MANUFACTURING CO. 
904 TAYLOR AVENUE ROCKFORD, ILLINOIS 

RADIO Si TELEVISION NEWS 
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Accepted and praised by 
the most critical expert in the world 

e e e the American Amateur Radio Operator 

H LH 
_1 

A Ham's Dream -The SX- 71- Planned with you, the ad- 

vanced amateur. in mind, Communications Receiver SX -71 

is a double conversion set, built -in NBFM limiter stage. 

538 kc to 34 mc, in 5 bands. Plus A 46 to 55 mc hand. Tem- 

perature comp.: voltage regulator. 1 r -f, 2 converters, 3 i -f 
stages. Xtal. filter. 3- position selectivity. 115 V AC, 11 rubes. 

regulator. rectifier 5224.30 

Precise Selectivity -The S-76 -Amazingly selective! Crisp 
station separation. Double conversion with 50 kc 2nd i -f. 
Giant 4 -in. "S" meter. 540-1580 kc, 1.72-32 mc in 4 bands. 

l r -1. 2 converters. 2 i -f stages. 5 position selectivity. 
Phono input jack. 3 watt output. 115 V AC,9 tubes, regu- 

lator, rectifier 5179.30 

The first Hallicrafters radio was built 

specifically for the ham operator more 

than twenty years ago. Today, Halli- 

crafters sell more communications sets 

to the armed forces, professionals and 

hams, than all other manufacturers com- 

bined. Yet today, these Hallicrafters sets 

are still designed specifically for the 

most critical expert in the world -the 
American amateur operator. There is 

no higher standard. 

hallicrafte rs 
"The Radio Man's Radio" 

World's Leading Manufacturer of Precision 
Radio and Television Chicago 24, Illinois 

Low Price - High Performance I -5401 -540 kc to 43 
mc in 4 bands. Electrical band spread. Temperature com- 
pensated. 1 r -f, 2 i-f. 3 watt output. Built -in speaker. 115 V 
AC only, 7 tubes, plus rectifier. (S -77 -same as S -40B, for 
115 V AC or DC) $119.95 

February, 1953 

The Finest Buy in SW I -The S-3$C -Best perform- 
ance per dollar you'll find, the S -38C is the out 
standing low priced set on the market. 540 kc to 

32 mc in 4 bands. Maximum sensitivity per rube - 
far outperforms ordinary broadcast sets. Built-in. 
speaker. 115 V AC or DC. 4 cubes plus rectifier 

549.50 
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tot P 
LIKE ON 

636 
jmcziiz 
DYNAMIC 
MICROPHONE 

Gives you features 
similar to those 
in the famous 
E -V Slim -Trim 
TV Microphones. 
That's why it is 

so outstanding 
for Public Address, 
Recording and other 
general-purpose use. 

List Price ....... $70 

SMOOTH RESPONSE 

60- 13,000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

ACOUSTALLOY 
DIAPHRAGM 

BUILT -IN 

BLAST FILTER 

SEND FOR BULLETIN 

MICH. 

410 CARROLI ST. BUCHANAN, 
U.S.A. 

Export: 13 E. 40th St., N. 

8 

RECORD 
B 7 T H E E D I T O R 

THE TELEVISION SERVICE OPERATOR 

MANY letters coming to our desk 
are from technical trainees at- 

tending classes in our trade schools 
and colleges. These students, gener- 
ally, state that they are learning radio 
or television theory and practice as 
preparation for a career in the serv- 
icing business. Typical questions asked 
include: "What do I need to start a 
service shop ? ", "Should I specialize 
in television service exclusively or 
should I consider both radio and tele- 
vision?" and "What test equipment 
will I need for television servicing ?" 

It is a well established fact that 
television installation and service re- 
quires considerably more test instru- 
ments and other equipment than does 
radio. Such equipment can be very 
costly and, in the case of the independ- 
ent service technician, almost pro- 
hibitive in areas of limited clientele. 
TV test equipment must be sensitive 
and accurate. In many cases it is too 
massive or heavy for home servicing 
and belongs on the test bench where 
it can be conveniently and effectively 
used. A well- equipped shop is a pre- 
requisite for television servicing. 

The service shop, however well 
equipped, is but one link in the chain 
of equipment required by the progres- 
sive service operator. Successful TV 
service contractors have learned that 
to cope with the many problems that 
arise in TV areas they must not only 
have a well trained staff of techni- 
cians but that their men must be prop- 
erly equipped with the tools of the 
trade. 

Paul Forte of the Television Con- 
tractors Association recently named 
several important components that 
are required to render good service. 
They include a panel truck or special- 
ly fitted car. In it must be carried 
a supply of tools, equipment, and 
spare parts that are in most common 
need. When a television set can't be 
repaired with these facilities, the car 
or truck must be suited so that a 
chassis and /or cabinet can be brought 
back to the shop for bench work. Such 
vehicles cost money and represent an- 
other investment on the part of the 
service contractor. 

Since there are, roughly, about eighty 
different makes of television sets 
and thousands of models, the effective- 
ly operating contractor must have a 
complete library of diagrams, sche- 
matics, and service notes. These cost 
money, and taking care of them, add- 
ing to them, and using them costs time 
and money. Without them no man 
can claim that he is ready to service 
television. 

A service operator cannot properly 

function unless he has records of all 
service calls. These are not things he 
keeps in his wallet. He's got to have 
files and forms and he's got to have 
somebody work on them to keep them 
up -to -date. That means he has to have 
an office and someone in it to handle 
service requests and dispatch them 
promptly. These things cost money, a 
cost that can't be borne by the inde- 
pendent technician. If he does bear 
them, then he isn't an independent 
technician any longer; he's either a 
contractor or a service operator. 

He must have special equipment and 
facilities for installations which in- 
clude the erection of antennas. This, 
definitely, requires a truck. He can 
contract the antenna installation to 
someone else but that is hardly a good 
method of conducting a business. 
Trucks, too, cost money and are an 
integral part of the investment that 
must be put into a television service 
operation, as well as into the cost of 
service. 

Since he's dealing with expensive 
television equipment in the customer's 
home, he has to carry Public Liability 
and Property Damage Insurance. He 
has to carry other insurance on his 
vehicles, test equipment, parts stock, 
and other facilities. It costs more 
money! It's all part of the invest- 
ment that goes into a properly handled 
service business. 

If the so- called independent techni- 
cian says he doesn't need these things 
in order to maintain himself in the 
television service business, he is kid- 
ding himself. Certainly he won't kid 
the public, upon whom he depends for 
business. 

There is little time, if any, for the 
aggressive technician to relax and sit 
back with a hope that he can keep 
pace with the fastest growing indus- 
try in our time. Instead, he must con- 
stantly keep abreast of new develop- 
ments, in addition to performing his 
routine tasks as each day passes. He 
must continually study new circuits, 
new products, new applications, and 
new techniques. 

He must learn all that he can about 
u.h.f. behavior, circuitry, antenna the- 
ory, and troubleshooting. He must 
employ common sense in his relation- 
ship with the public he serves. He 
must conduct himself as a successful 
business man and be ethical. 

If he trains himself NOW and if he 
builds a firm foundation based on the 
experience of other technicians -the 
television service operator can certain- 
ly look to a future of interesting op- 
portunities in this industry we choose 
to call electronics O.R. 

RADIO & TELEVISION NEWS 
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THE ONLY COMPLETE CATALOG FOR 

EVERYTHING IN TV, RADIO AND 

INDUSTRIAL ELECTRONICS 

get your 1953 

ALLIED 
236 -PAGE CATALOG 

it's complete 
it's value - packed 

THE WORLD'S LARGEST STOCKS 

TV and Radio Parts 

Test Instruments 

Hi -Fi and P.A. Equipment 

Custom TV Chassis 

AM, FM Tuners & Radios 

Recorders and Supplies 

Amateur Station Gear 

Builders Supplies 

Equipment for Industry 

Send for it today! 
Here's the one authoritative, complete 

Buying Guide to Everything in Electronics- packed 
with the world's largest selections of quality 

equipment at lowest money -saving prices. See 
the latest in TV custom chassis, TV antennas 

and accessories; AM and FM tuners and radios; 
High- Fidelity Custom Sound components; latest 

P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 

specialized industrial electronic equipment; test 
instruments; builders' kits; huge listings of parts, 

tubes, tools, books -your choice of the world's 
most complete stocks of quality equipment. 

ALLIED gives you every buying advantage; 
speedy delivery, expert personal help, lowest 

prices, liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today! 

QUICK 
EXPERT 
SERVICE 

SEND TODAY FOR RADIO'S 
LEADING BUYING GUIDE 

EASY -PAY TERMS 

Take advantage of 
ALLIED'S liberal Easy 
Payment Plan- Radio's 
best terms -only 10% 
down, 12 months to pay 
-no interest if you pay 
in 60 days. Available on 
Hi -Fi and P. A. units, 
recorders, TV chassis, 
test instruments, Ama- 
teur gear, etc. 

February, 1953 

TV & HI -Fl SPECIALISTS 

To keep up with devel- 
opments in TV and 
High -Fidelity, look to 
ALLIED! Count on us for 
all the latest releases and 
largest stocks of equip- 
ment in these important 
fields. If it's anything 
in Television or High - 
Fidelity equipment -we 
have it in stock! 

EVERYTHING IN 
ELECTRON ICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

i 

II. 

ALLIED RADIO CORP., Dept. 1 -B -3 
833 W. Jackson Blvd., Chicago 7, Illinois 

p Send FREE 236 -Page 1953 ALLIED Catalog. 

Name 

Address 

City Zone.... State.. 

ra 

J 
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4 InaC1ass 
by fteJf 

Speedy Installation ...the servicemen's dream come 
true! No loose parts to assemble... no kits with loose washers, 

nuts and bolts ... quick mounting antenna most collet plus 
four wire hookups! 

Dependable ...experience has proven that once a CDR 

ROTOR is up ...it's THERE TO STAY! No costly call- backs! 
Completely weather -sealed and streamlined...it's the out- 
standing value in the field! 

Powerful ...sturdy in design to support and TURN ANY TV 
ANTENNA array... never a worry about the CDR rotor work- 
ing! Locking instantly it will not drift! Instantly reversible... 
makes a complete revolution in 45 seconds! 

MODEL TR -12 A special combi- 
nation value consisting of complete 
rotor including thrust bearing... 
handsome modern design plastic 
cabinet with meter con- 
trol dial, only $47.95 

MODEL TA -6 Thrust bearing 
accessory, separately .... $4.95 

MODEL TR -11 Same as TR -12 

without thrust bearing.. $44.95 

SIMS* UT IS 

THE RADZART CORPORATION 

12 

CLEVELAND 13, OHIO 

CORNELL-DUBILIER 
SOUTH PLAINFIELD, NEW JERSEY 

RADIO & TELEVISION NEWS 
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AS A NATIONAL SCHOOLS GRADUATE 
THERE'S A PLACE FOR YOU IN THIS 
EXPANDING INDUSTRY...Never before 
such a demand for you! For never before 
such a growing industry as today's Televi- 
sion, Radio and other Electronic fields. This 
industry needs you ... TODAY ... and it 
needs you as a trained man ... the kind of 
man you will be as a National Schools 
graduate. So don't wait. Start your Na- 
tional Schools training NOW... and enjoy 
big money, job security, SUCCESS! 

LEARN from EXPERTS! BE A SUCCESSFUL 

MAN YOURSELF! You learn from men who 
are themselves successful Radio, Televi- 
sion and Electronics technicians. You learn 
the practical way ...by doing ... with equip- 
ment we send you. And you advance quickly, 
step by step. Get ALL the facts from FREE 

book and sample lesson. Mail coupon be- 
low NOW. Absolutely no obligation. 

EARN MORE MONEY AS AN EXPERT 

Get Shop- Method RADIO Training at Home in 

TELEVISION 
ELECTRONICS 

One Master Course - One Low Tuition 
LEARN ALL PHASES - EARN WHILE YOU LEARN 

All yours at 
no extra cost! 

You can qualify FAST for these 
big -pay jobs... plus many more 
Radio Station Technician Your own Sales and Service Shop District Service 

Manager Inspector Technician Aircraft Radio Inspector Special Govt. 

Positions Service Specialist Sound Truck Operator and many others! 

ONLY NATIONAL SCHOOLS 

GIVES YOU THIS PROFESSIONAL 

MULTI- TESTER 
No Ready to use. 

MI 
Easy to 
operate. Light 
enough to 
carry on 
service calls. 

DRAFT AGE? National Schools 
training helps you get into special 
service classifications -get higher 
grades, better pay! 

GET YOUR TRAINING FROM 

THE RADIO -TV CAPITAL OF 

THE WORLD 

Let Na- 
tional 
Schools 
-a resi- 
dent technical trade school 
for nearly 50 years -train you 
at home for today's unlimited 
opportunities in Radio -TV. 

:Rl' ffFrhlUll 

FREE! 
RadioTV Book 

& Sample Lesson 
JUST MAIL 
COUPON! 

NATIONAL SCHOOLS GRADUATES IN 
BIG DEMAND. You'll find National 
Schools graduates in good jobs every- 
where. For these are the jobs National 
Schools trains you for. Such complete, 
shop- method home training can be your 
ticket to success...your key to the job 
happiness you've always wanted. It's 
up to you. Mail coupon NOW! 
FRIENDLY GUIDANCE AS STUDENT AND 
GRADUATE. Our special Welfare De- 
partment is constantly at your service. 
Helps you with your technical and per- 
sonal problems. Gives you the benefit 
of its wide industry contacts and expe- 
rience in helping you after graduation. 
BOTH RESIDENT AND HOME STUDY COURSES 
OFFERED. 

APPROVED FOR NATIONAL SCHOOLS G. I. TRAINING 

Los Angeles, Calif. Est. 1905 In Canada: 193 Hastings St., Vancouver, B.0 

YOU GET ALL 
THE PARTS 
INCLUDING 
TUBES fur this 
superheter- 
odyne 
receiver... 
and lots of 
other equip - 
ment...to 
keep! 

I 
1 

I 

I 

Don't put it off! Mail coupon NOW! 

February. 1953 

NATIONAL SCHOOLS, Dept. RH -23 Moil in envelope 

4000 South Figueroa Street or paste on 

Los Angeles 37, California postal card 

Send me FREE book "My Future in Radio -Television 
and Electronics." Also a FREE sample lesson. I un- 
derstand no salesman will call on me and that there 
is no obligation. 
NAME AGE 

ADDRESS 

CITY ZONE STATE - 
VETS I Check hen If you are a veteran. 

-87 --MIIM EM OM ME EM III= MI NMI 

' 
1 

I 

I 

I 
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DEALERS GETTING WESTINGHOUSE 

TUBES PROFIT FROM HEAVY 

LOCAL ADVERTISING AT NO COST 
Service dealers are getting powerful local 
advertising support from new Westinghouse 
RELIATRON,,, Tube Distributors. In cities 
now served by Westinghouse Distributors, 
dealers get local newspaper advertising, a 
complete kit of store display and imprinted 
mailing material. 
All of it -local ads and kits -are designed to 
build TV -radio service business in the deal- 
er's local area. 
Best of all, none of it costs the dealer a 
penny! 
You can get your store listed in two local 
newspaper ads at no charge, and get a kit to 
boot. If Westinghouse Tubes are now sold 
in your area, see your Westinghouse 
Distributor and take advantage of this S900- 

worth -of -advertising - 
at -no -cost offer. NEWSPAPER 

ADS 

pppr. 
OE 

tHESE 

vir 

SESpR 
NE 

SµOPS 

YOU CAN BE SURE ... IF IT'S 

COMING YOUR WAY 

If Westinghouse Tubes are not 
yet distributed in your area, he 
patient. Distributors are being 
established in all market areas 
as fast as product availability 
and good service permit. 
You'll soon have the chance to 
buy RELIATRON Tubes. Keep 
this tremendous opportunity in 
mind: you'll get newspaper ad- 
vertising at no cost! Imprinted 
material for mailings! Im- 
printed signs for your window! 

Westinghouse 

All of it is local advertising 
which sells your service in your 
own area where it counts. 
For the name of your Westing- 
house Distributor, or the 
approximate date when West- 
inghouse Tubes will be avail- 
able in your area, drop a postal 
card to Dept. G -202 or have 
your regular distributor con- 
tact Dept. G -202 for informa- 
tion on how he can better serve 
you. 

14 

RELIATRON TUBES 
WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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TRAIN FASTER- TRAIN SETTER- TRAIN EASIER 
IN 10 MONTHS - OR LESS - FOR 

RADIO -TELEVISION 
Our 21st Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television parts and vuipuunt. 
Much of your training will be actual cunstruc- 

1 tipo and experimentation ... the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career. 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK to you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. 
FnekP. sa,^rb<rrr Start your own profitable Radio-Television shop ... or accept a good pay - 
Ser.ró.ar.t. a.mr ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts -FREE! 

YOU BUILD the Television set and 
the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I sent you is 
YOURS TO KEEP. 

February, 1953 

Valuable Equipment Included 
With Training 

The new Sprayberry "package" plan 
includes many big kits of genuine, pro- 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

Earn Extra Money While You Learn! 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 

SPRAYBERRY ACADEMY OF RADIO 
HORC 

Dep h 
ANAL oSII. 

MAIL COUPON r SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -T 
TODAY! I iu North Canal St., Chicago 6, Ill. 

NO OBLIGATION Please rush to me all information on your 10 -MONTH Radio-Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

I invite you to get all the facts- 
g( T 3 GG 

RADIO-TELEVISION BOOKS 
I want you to have ALL the facts about 

my new 10 -MONTH Radio-Television Training 
-without cost! Rush coupon for my three big Radio- 
Television books: How to Make Money In Radio- 
Television." PLUS my new illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson -ALL 
FREE. No obligation and no salesman will call. Mau 
coupon NOW! 

Name Age 

Address 

City Zone State 
J 
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1 

We rest our case 

on evidence 

you can hear 

Words can't prove 

the performance 
of this superb High 

Fidelity Tuner. 
Neither can witness- 

es. When it's time for 

a decision, your judgement of 

the CRAFTSMEN 10 is based on one 

thing: evidence you hear with your own 

ears. Listen-and the conclusive evi- 

dence of incomparable sensitivity and 

flexibility will turn your trial into a 

lifetime of distinctly better listening. 

rahsmeñ lo 

high fidelity 

FM -AM tuner 
Two cathode followers furnish both audio 

output and detector output for remote instal- 

lations. 

Built -in pre -amplifier, compensated for vari 
able reluctance pick -ups. 

Automatic Frequency Control entirely elimi- 

nates drift, simplifies tuning. 

5 microvolts sensitivity on both FM and AM. 

10 kc filter on AM eliminates inter- station 

squeal. 

Bass and treble tone controls for boost, cut, 

or 20.20,000 cycle flat response. 

JUDGE 
THE C -500 TOO! 
Williamson all- 
triode circuit - 
99.99% distor- 
lion -free! wit 

high fidelity by cra {tsmeii 
means distinctly better istening 

For information, writ to: 

The radio CRAFTSMEN, Inc. 

Dept. R -2, 4401 N. Ravenswood Ave., 

Chicago 40, III. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE PROJECTED TV SPAN across the 
nation. with stations in practically all 
of the states, often enthusiastically 
described by many in Washington and 
industry, seemed to be well on its way 
to becoming a firm reality, as the clos- 
ing days of '52 appeared. With nearly 
140 grants already issued to new TV 
operators in four -fifths of the states, 
and sincere promises from the Com- 
mission that hundreds more in all 
states would soon receive building 
permits, the prospects for the robust 
growth of TV looked bright indeed to 
everyone. 

Whereas, only a few months ago, a 
few states seemed to be favored in the 
allocation race, nearly all were now 
receiving a share of the rich prize. 
The interesting expansion is illustrated 
in the partial listing of grants is- 
sued, at this writing, in the table on 
page 70. 

In studying the table it will be 
noted that some existing TV areas, 
with v.h.f. stations, have received new 
stations which will be operated on the 
higher bands. One such market is 
Philadelphia, which now has three 
stations, and will soon have a u.h.f. 
station operated by WIP on Channel 
29. Other cities in the new and old 
role are Greensboro, North Carolina 
and Johnstown, Pennsylvania. Here, 
Channels 57 and 56. respectively, will 
compete with the present very -high 
installations. The Channel 29 grant to 
the "City of Brotherly Love" was the 
first u.h.f. authorization to a major 
metropolitan center and represented 
an important trend in approvals from 
the processing staff. It had been felt 
that grants of this type would be 
delayed and perhaps not issued until 
'53. The earlier issuance was described 
as a major change in philosophy to- 
ward large city high -low band opera- 
tion which would serve to spark sales 
of TV sets in areas believed riding 
close to a saturation point among 
viewers. In Philadelphia, dealers and 
distributors beamed when the high 
channel announcement appeared in 
the local papers. Notwithstanding the 
fact that the new station will not be 
placed in operation for some time, in- 
terest soared and sales jumped. 

THEATER TV, which had a very brief 
airing during the late winter months 
of '52, became steeped in gloom as the 
official hearings began in '53. Many in 

the theater industry felt very doubt- 
ful about the ultimate success of al- 
locations of channels for theater cir- 
cuits. 

According to the general counsel 
for motion picture exhibitors, the 
Commission has shown little enthu- 
siasm for the assignment of 
channels to the theater. He indicated 
that most of the questions asked by 
the Commission during the hearing 
seemed to indicate that the legislators 
were not too keen about the proposed 
system. It was hoped, he said, that 
the facts presented during the length- 
ier hearings will convince the Com- 
mission that the theaters should have 
the requested channels, and as soon as 
possible. 

THE ROARING DEBATE in the hear- 
ing offices of the Commission concern- 
ing the merger of ABC and Para- 
mount, which it was generally felt 
would taper off with the release of 
Hearing Examiner Leo Resnick's ap- 
proval of the merger, flared up with 
the objections filed by the broadcast 
bureau of the Commission. 

The Resnick report was an extreme- 
ly interesting document, covering every 
phase of the case and revealing some 
intriguing data on Paramount's role in 
the television industry. It was noted 
that the motion picture producer be- 
gan to study the possibilities of TV 
as early as 1937, when it invested in 
Du Mont. They then applied for ex- 
perimental television licenses in both 
Los Angeles and Chicago from which 
developed the present stations KTLA 
and WBKB. The transmitters for 
these stations were said to be among 
the first built, and the antenna and 
transmitter at Mount Wilson near 
Los Angeles was noted as being the 
first to be established at that focal 
point. 

The report also indicated that the 
flicker maker has been instrumental 
in the development of video record- 
ing and large- screen TV, too. They 
have developed a camera and projec- 
tor which can record TV images al- 
most instantaneously, after they are 
received, on film said to be suitable 
for almost immediate projection on 
large screens used in theaters. In ad- 
dition to these activities in TV, it was 
said, the company has become in- 
terested in color TV, through partici- 
pation in the company formed by Dr. 
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You'll be proud to have this completely new instrument on your 
service bench! 

The result of a nationwide survey of radio and television tech- 
nicians makes the new TO -4 Tel -Ohmike meet your capacitor 
test needs to a capital "T ". Trim and trustworthy, it has instant 
push- button range selection, magic -eye bridge balancing, safety 
discharge feature, direct meter readings of leakage current and 
insulation resistance, and a continuously adjustable test voltage 
for checking electrolytics at exact rated voltages. 

Two especially valuable features are the provision of a special 
low capacitance circuit for checking small ceramics and "gim- 
mick" capacitors down to 1 mmf (in addition to a top capacitance 
range of 2000 mf) and the simplified insulation resistance circuit 
with a top reading of 20,000 megohms. 

See a demonstration of this new instrument at your .distributor 
without delay! 

And the price of this new improved S 
Tel- Ohmike is still the same . . . . Only 13.rß NET. 

Write for full descriptive bulletin today 

SPRAGUE PRODUCTS COMPANY 
(Dislrib,rlors' Division of Sprogve flechic Co.) 

ANOTHER NEW DEVELOPMENT BY THE WORLD'S LARGEST CAPACITOR MANUFACTURER 
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EVEAYBOOY',f l4///NC non NI* 
"AUDI- BALANCE" 

PATENT APPLIED FOR 

"The greatest amplifier improvement in recent years" . . . A 

godsend to both owner and service man." ... "It used to take 
me hours to do what Audi -balance does in seconds." ... "Does 
even better than I've been able to do with meters, this balances 
tubes dynamically." ... "The problem has plagued us for years, 

it is now possible to keep perfect balance in output tubes con- 

sistently for lowest distortion." . . . "Audi- balance is the per- 
fect solution." 

Just one of the features that make the brand new Classic 

amplifiers by Newcomb so exciting. Write for catalog of 8 

completely new home music amplifiers priced from $39.50 
to $269.50 audiophile net. 

The Classic 25 
For the sound thrill of a life- 
time this superb new 25 wott 
custom amplifier has every 
practical operational feature 
electronic engineering can 
offer you. Even more impor 
tant is the incomparable lis- 
tening pleasure it provides. 

s 
Substantial 

The etai4 c >5 
This outstanding 15 watt am- 
plifier is unique in luxury 
features and technical per- 
fection at a surprisingly mod- 
erate cost. Its smartly de- 
signed remote control unit is 

a superlative piece of engi- 
neering, beautifully finished 
in brushed brass. 

Installation Savings 
Savings of as much as, or more than, the 
entire cost of these fine amplifiers are being 
reported by enthusiastic purchasers. This is 

due to their unique design which removes 
the usual necessity of a remote control being 
near the amplifier, tuner and changer. These 
items can now be installed in a hall closet 
or any similar out of the way location leav- 
ing only the beautiful remote control and 

the speaker, with no messy confusion of 
wires, in the living room. No accessories 
connect directly to the remote control. All 
inputs connect only to the main amplifier. 
The savings in cabinetry and of installation 
labor are obvious and very real to those 

who take advantage of this new complete 
remote control design 

NEWCOMB 
DEPT. F 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF. 

Write for Catalog 
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Ernest Lawrence, who has developed 
a simplified tri -color tube, which will 
soon be demonstrated in New York 
again; the original model was shown 
a year ago. According to Resnick, 
Paramount has invested well over a 
half -million dollars in this color tube, 
and $300,000 in another TV develop- 
ment, a subscription system, which 
employs a coin box to unscramble 
scrambled pictures as they are re- 
ceived over a wire or otherwise. 

As this column is being prepared, 
the merger issue is still deadlocked 
and appears to be a long way from 
settlement. 

LONG DISTANCE overseas transmis- 
sion is not only a project of our Voice 
of America, but many European coun- 
tries, too. In Belgium, two 100 -kilo- 
watt transmitters are used for French 
and Flemish transmissions. 

Several types of antennas are used; 
curtains directed toward the Belgian 
Congo and rhombics also directed to 
this zone and to this country, too. A 
reversible rhombic is also used to 
beam signals to Scandinavia. 

TV is attracting the attention of many 
new European countries, reports from 
the continent indicate. In Norway, a 
substantial sum of money has been 
appropriated for experimental tests 
on a 7- megacycle and 625 -line system. 
It is expected that the tests will last 
about two years. 

Extensive tests are also being con- 
ducted in Spain over the Chamartin 
de la Rosa station. Under considera- 
tion are the erection of TV stations at 
Barcelona and Bilbao. 

France will expand its TV activities, 
and by 1958 will probably have a na- 
tionwide service featuring their 819 - 
line system. 

A NOVEL LISTENING plan is in use 
in Northern Rhodesia, according to 
EBU. About ninety community receiv- 
ers are hooked up for group listening 
in the Lusaka area. 

In the early summer of '52 a 15- 
kilowatt short -wave transmitter was 
placed in service in Rhodesia. In addi- 
tion, a mobile recording unit was sent 
out and covered over sixteen -thousand 
miles, making over 1300 discs of tribal 
choirs and other native music. 

Community listening has also been 
reported to be very popular in Ceylon. 
By the end of September of 1950, 825 
receivers had been installed at differ- 
ent community centers, rural develop- 
ment society offices, preaching halls, 
schools, temples, cooperative stores, 
etc. 

Community broadcasting has also 
been used in Bombay, Madras, and 
Delhi. Today there are over 4000 
receivers in operation all over the 
country. 

Most receivers are operated from 
batteries and thus maintenance is a 
problem. To provide battery power, a 
network of battery- charging centers is 
used. In Madras, there are 67 such 

(Continued on page 147) 
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NOW 11 ILABLE! 
PNP GERMANIUM JUNCTION 

TRANSISTORS 

Collector Current- Milliampere. 
.14 -12 .10 -8 -6 -d -2 EIÌrIÌ%Ì/ o 

1rrr11I11111-, 
.111110111111 111 

i iiliiii-2 iÌ1Ì 1iiil 
11 .1111I IIN1111-; 

_ 
11 -11 111 . 1 I1111 
11 -1111 - I 

MIMI 111 = I1i]-5 11111 11111 luÌÌÌ- s 111 
1111 

1 1111., 11111 lul . 0 -0 
7TPICAL CaILEC,OR CHwRACTER15iIC5 CK111 

AVERAGE CH ARACTERISTICS AT 30: C 

CK72I CK722 

Collector Voltage (volts) 

Collector Current (ma.) 

Base Current' (ua.) 

Current Amplification Factors 

Power Gain' (da) 
Noise Factor' (1,000 cycles) (db) 

-1.5 -1.5 

-0.5 -0.5 

-6 -20 
12 

30 

'Grounded Emitter connection 
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For the first time in history, Germanium Junction Transis- 
tors are commercially available. Raytheon Junction Tran- 
sistors, types CK721 and CK722 can now be obtained for 
your experimental and developmental use. 

Here's another first for Raytheon! Leaders in the develop- 
ment and production of Electron Tubes and Germanium 
Products, Raytheon now leads the way in production of 
this important new electronic development. 

For price and delivery information of Raytheon German- 
ium Junction Transistors, write, phone or wire your 
Raytheon Tube distributor. 

RAYTH EON 

.witririppr 
II 111 ii I 711it I 

11IiI I11 11-1 1111 11I1111111 = 

10111111111001111 . > 

11011111111I1111 
011111011I11111-, ü11'11111 - 0I11111 -, 11Iil 111.11-e u1011 1111u-9 
TYPIC,.I COILEC-OR CH:.RACIFP,1C Cn,.. 

xcellence sn Z`leclitonlc4 Newton, Ma 

RECEIVING AND PICTURE TUBES RELIABLE SUBMINIATURE AND 

February, 1953 

bYTHEON tl TN 

, Georgia Los Angeles, California 

DIODES AND TPANSISTORS NUCLEONIC TUBES MICROWAVE TUBES 
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0 ODID YOU KNOW that Rauland was the first company to manufacture 

aluminized tubes on a production basis? 

everybody knows ... that engineering leadership 

means sales leadership ... and that means RAULAND 
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...Accurate Measurements 

and Increased Profits, Too! 

COMBINED use of these G -E units takes guesswork out of 
test measurements. With good linearity and amplitude 

characteristics G -E equipment eliminates misleading results 
from distorted patterns. Your technicians will handle more 
work...handle it more efficiently...add to your profits and 
your reputation! 

Oscilloscope ST -2A. Reports from thousands indicate this 
scope does the job they need in TV circuit work. Used in 
conjunction with the G -E Sweep and Marker you have an 
unbeatable combination. Special features include wide fre- 
quency response plus DC amplifier to adapt the equipment 
to other applications. 

Marker Generator ST -5A. Marks all the critical frequen- 
cies on a pass band as well as having continuous coverage. 
Designed to give fast manipulation with crystal controlled 
accuracy for outstanding performance. Features separate 
crystal on each TV channel with simultaneous picture, 
audio and trap markers on both channel and intermediate 
frequencies. 

Sweep Generator ST -4A. Outstanding in performance 
and varied in application. Adjustable linear sweep that is 
all -electronic... no moving mechanical parts. Covers all 
broadcast TV channels. Good attenuation and extremely 
low leakage plus continuously variable center frequency. 

Balanced Output Adaptor ST -8A. Converts single -ended 
Sweep Generator output to balanced output for 300 ohm 
television receiver work. 

GENERAL 

°.1'/''' 
1 // 1913 

CCCCCR 
A, FEARS OF ESECTRICAE L`- 

PROGRESS 

ELECTRIC 

9 WV 

gel I ? 

fr 

Model ST -2A 

Mod. 15T-5A 

General Electric Company, Section 923 
Electronics Park, Syracuse, N. Y. 
Please send me complete specifications on G -E 
TV Test Equipment. 

NAME 

COMPANY 

ADDRESS 

CITY STATE 

177 771 kTM) 

February, 1953 21 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


teamed together for 

The combination of the famous Amphen 
Inline Antenna with the extremely low -loss 
Amphenol Tubular Twin -Lead permits any 
TV set to present the best picture it possibly 
can. 

In addition to a strong forward reception 
lobe, the Inline has uniform gain over the 
entire range of VHF channels -less variation 
than the 3 decibel change which causes "fuz- 
ziness." The Inline is also available in stacked 
array for those fringe or trouble areas which 
require additional signal strength. 

The Amphenol Tubular Twin -Lead pro- 
vides very low -loss and constant impedance. 
The tubular construction minimizes the ef- 
fect of moisture and dirt deposits on the 
concentrated field of energy and ends 
weather interference. Because of these char- 
acteristics, Amphenol Tubular Twin -Lead 
has been recommended by leading TV man- 
ufacturers and authorities for any installa- 
tion where UHF is, or will be available. 

40° vo° 6o 30° 

consider the evidence... 

2 -4 6 

,\ RELATIVE FIELD STRENGTH 
(Power) 

se mc. _.-/' 

This illustration clearly shows that the con- 
centrated field of energy between the two 
conductors, which are 7 strands of #28 copper 
weld wire, is contained by the tubular con- 
struction. This important field of energy is 
unaffected by any exterior conditions. 

Your free copy of this book is available 
from your Authorized Amphenol Distributor. 
It contains complete factual and test data 
on the factors which determine Better TV 
Picture Quality. # 

z,`r,. 

The test patterns on both high 
and low bands reveal the 
Amphenol Inline Antenna's su- 
perior uni- directional reception 
lobe. This single forward lobe 
intercepts the TV signal at its 
maximum available strength. It 
also rejects unwanted reflected 
signals or side interference that 
cause "ghosts" and unsteady 
pictures. 

No other broadbanded antenna 
can present as favorable a recep- 
tion pattern on all the VHF chan- 
nels as does the Amphenol Inline 
Antenna. 
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Let's forget the "glittering generalities" about quality. 

Lets 7ck 4PeCØ ways. 

CBS BY fILO 

cuts your «IIb0C 

r 

BY MAKING CBS -HYTRON 
TV ORIGINALS BEST. 

Longest experience with production , . . 

with applications ... with improvements ... all count. CBS -Hytron -built lAX2, 
1X2A, 6BQ6GT, 12A4, 12B4, 12BH7, 
12BY7, 12BZ7, 25BQ6GT, 16RP4, etc. 
are more trouble -free. Prove it to yourself. 

2 BY ENDLESSLY IMPROVING 
STANDARD TV TYPES. 

Close co- operation with leading set 
makers alerts CBS -Hytron daily to needed 
betterments. Take one of endless ex- 
amples: the CBS -Hytron 6CB6. You will 
find its clear, non -carbonized bulb elimi- 
nates undesirable loading effects at vhf. 

BY APPLYING "RELIABLE" 
TUBE TECHNIQUES. 

CBS -Hytron 6AL5 is typical. Experi- 
ence with the military 6AL5 family 
(JAN 6AL5, 6097/CT, 5726) is passed 
on to you. You profit by a commercial 
CBS -Hytron 6AL5 made truly reliable. 

BY MATCHING EACH 

TUBE TO THE SET. 

Daily, CBS -Hytron analyzes 
leading TV chassis. Dy- 
namic socket -by- socket 
checks, plus continuous field 
experience, pay off. Give you 

CBS -Hytron matched -to- the -set performance ... 
with the accent on trustworthy replacements. 

Take advantage of CBS -Hytron extras like these. Keep your customers happy. Guarantee yourself against profit- slicing 
call -backs. Demand dependable CBS -Hytron tubes. 

'11111111111111r 

NOW...TEST THE EASY TOPSIDE WAY: 
Wish you could test a chassis topside? Without first pulling and 
wrestling with the heavy chassis? Without disturbing wiring 
and parta by digging underneath for buried sockets? How much 

1.45 net faster, easier, safer you could work! New 
CBS -Hytron Test Adapter does the trick. 
Just replace a 7 -pin miniature tube with the 
Test Adapter. Plug tube into Test Adapter. 
Presto, all socket connections are topside 
... within instant reach of your test prod 
or clip. Just one job pays for this new CBS - 
ilytron Teat Adapter. Get yours today! 

1 

HERE'S HOW! With the CBS -Hytron Test Adapter, you 
quickly measure voltage, resistance, gain. You inject and trace 
signals ... monitor intermittents. You check oscillating stages. 
Or the effect of adding a bypass condenser or shunt resistor. 

With several CBS -Hytron Test Adapters you make stage -by- 
stage circuit checks ... fast. You do all this dynamic testing the 
e -a-s -y way ... topside. With no ill effects at a -f frequencies. 
And only slight capacitance and inductance effects at much 
higher frequencies. 

You will like: The positive contact of the low -resistance, silver - 
plated base pins and test points. The plainly marked pin con- 
nections. The easy insertion and tight grip. CBS -Hytron Test 
Adapter is another designed -by- and -for -you "must" you must 
have. See your CBS -Hytron jobber today. 

February, 1953 

DANVERS, MASSACHUSETTS 

23 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


OrTHE twat 
INDUSTRY WRENCH 

WITH THE 

SCREWDRIVER ACTION! 

i'll in 
h I 

SPINTITE 
REG. U. S. PAT. OFFICE 

120 STYLES and SIZES 

ASSEMBLY WORK 
REPAIR WORK 
RADIO 

TELEVISION 

INDUSTRIAL 

AIRCRAFT 
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STEVENS WALDEN, Inc. 
WORCESTER 4, MASS. 

JACK A. BERMAN. in charge of sales 
for Shure. Brothers, Inc. for the past 

thirteen years, will 
head his own manu- 
facturers' sales rep- 
resentative firm in 
Southern California. 

Mr. Berman. who 
is resigning as Shure 
Brothers' vice- presi- 
dent in charge of 
sales and as treas- 

urer of the Radio Parts & Electronic 
Equipment Shows to establish his own 
firm in Los Angeles, will represent 
Shure Brothers and other manufac- 
turers' lines in the Southern California 
territory. 

* * t 
THE HAMMARLUND MANUFACTURING 
COMPANY has leased an additional 12,- 
000 square feet of factory space at 
541 West 34th Street in New York for 
use in sub -assembly manufacturing, 
spare parts packing and shipping, and 
for stocking standard condensers . 

PYROFERRIC COMPANY has acquired 
new space at Bronx Boulevard and 
216th Street in New York in order to 
increase production facilities for iron 
cores and other powdered metal com- 
ponents . . . COMMUNICATION MEAS- 
UREMENTS LABORATORY. INC. has 
moved into its own modern one -story 
plant at 350 Leland Avenue, Plainfield, 
New Jersey. The company had had its 
headquarters at 120 Greenwich Street 
in New York City for fourteen years 

HYTRON RADIO AND ELECTRONICS 
CO. has begun construction on a new 
150,000 square feet of additional space 
for manufacturing and warehousing at 
Newburyport, Massachusetts ... PRE- 
MIER T.Y. RADIO SUPPLY has moved to 
new quarters at 3239 West North 
Avenue, Chicago 47, Illinois. The new 
location provides four times as much 
space as the company formerly occu- 
pied ... SYLVANIA ELECTRIC PROD- 
UCTS INC. has dedicated its new radio 
receiving tube plant at Burlington, 
Iowa. The multi -million dollar, 150,000 
square foot plant will be an important 
supplier of radio tubes to the armed 
forces . . . HYTRON RADIO AND ELEC- 
TRONICS COMPANY has moved its 
eastern sales office to 32 Green Street 
in Newark, New Jersey TRIAD 
TRANSFORMER MANUFACTURING CO. 
has opened its new plant at 4055 Red- 
wood Avenue in Venice, California. 
The company recently celebrated its 
6th anniversary ... WESTINGHOUSE 
ELECTRONIC TUBE DIVISION is now in 
production at two new tube plants in 
Elmira and Bath, New York. Virtually 
all types of tubes will be produced in 
the two new facilities . . . INTERNA- 
TIONAL RESISTANCE COMPANY of 
Philadelphia has purchased 66.4 acres 

in Asheville, N. C. and will construct a 
$200,000 plant for the purpose of ex- 
panding the company's manufacturing 
facilities ... RADIO CITY PRODUCTS 
CO., INC. has moved all of its test 
equipment production to its Easton, 
Pa. plant. The engineering, sales, pur- 
chasing departments, and the general 
offices will remain in New York . . 

STRONGHOLD SCREW PRODUCTS. INC. 
has purchased a one -story, 80,000 
square foot factory building at 1801 W. 
Winnemac Avenue, Chicago. The corn - 
pany plans to take possession by April 
1, 1953. 

s 

THE CINCINNATI SECTION of the In- 
stitute of Radio Engineers is sponsor- 
ing the Seventh Annual Spring Tech- 
nical Conference which will be held in 
Cincinnati on April 18th. 

R. W. Lehman, Baldwin Piano Com- 
pany, 1801 Gilbert Avenue, Cincinnati, 
Ohio is in charge of exhibits and ad- 
vertising in connection with the con- 
ference. Reuben Nathan, Crosley Di- 
vision, Arco Manufacturing Corpora- 
tion, 1329 Arlington Street, Cincinnati 
25, Ohio is in charge of publicity. 

A diversified program of papers is 
being planned by the committee in 
charge. 

BERNARD L. CAHN. since 1949 general 
sales manager of the Insuline Cor- 

poration of America, 
has been elected 
vice -president of the 
company. He as- 
sumed his new du- 
ties on December 
1st of last year. 

A graduate of New 
York University 
where he majored 

in business administration and man- 
agement, Mr. Cahn joined Insuline in 
1946 after four years of Army service. 
Entering as a private and emerging as 
a major, he spent twenty -seven months 
in the European Theater of Opera- 
tions. 

As assistant to the president and 
then as sales manager, he has traveled 
widely throughout the U.S. and is well 
known in the electronic parts business. 
He is a member of the Show Corpora- 
tion Board, the organization respon- 
sible for the annual Parts Show. 

s s 

B & L RADIO AND TV SUPPLY has re- 
cently been opened in Lubbock, Texas 
to wholesale electronic parts. E. W. 
Bland and Ogle T. Lemon are partners 
in this new venture ... Announcement 
of the formation of the HIGH VACUUM 
EQUIPMENT CORPORATION has been 
made by Joseph B. Merrill, president 
and general manager of the firm. The 
general offices and factory of the corn- 
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Leonard C. Lane, 
President of Radio -Television Training Association. 
Exec. air. of Pierce School 
of Radio and Television 

AMAZING NEW TRAINING PLAN 

THOUSANDS OF BETTER PAY JOBS IN 

TELEVISION 
I PREPARE YOU AT HOME WITHIN MONTHS! 

AT NO EXTRA COST ! 

YOU GET A ROUND TRIP TO 

NEW YORK CITY y CANADA-T PS 
FROM ANYWHERE IN THE U.S. 

return. e LU and shop 
your way to New York and return, 

Co 
5 2 p 

SCHOOL RADIO 
weeks. 50 hours cot advanced 

electronics etlutp- the TV and Radio 
TELEVISION. 

go behind 
ent -operated New York's 

ment tncludinR first hand. And I 
stations. You go centers. 

the seen 
COST' 

hand. And 
W 

give 
Radio-TV centers. to study 

cove y0U all this NO r e only) 
complete Rad offer. 

Only RITA mokas this amazing 

EXTRA FEATURES THAT MEAN MORE MONEY FOR YOU! 
Thousands of new ¡ob opportunities will be available 
for you right in your own state, now that the govern- 
ment has lifted restrictions on new TV stations. My 
simple, successful methods can PREPARE YOU NOW to 
take your place in America's booming TELEVISION 
and Electronics industries ... help you get the success 
and happiness that you always wanted out of life. 
You learn the practical, easy way by using actual 
parts and equipment in the 15 big Radio -TV kits I 

send you, including a COMPLETE TV RECEIVER ... 
yours to build and keep. 

My Advanced Training Prepares You For Better Jobs 
Then, after you finish your training for a position as 
a full- fledged TV Technician -where you con write 
your own ticket and choose from dozens of fascinot- 
ing careers -I don't stop there! I continue to train 
you -AT NO EXTRA COST -to qualify for even better 
poy in the BETTER JOBS that demand FCC licenses. 
with my ... 

FCC 

UCOACHING 

MCOURSE 

REE 
PREPARES YOU AT 

HOE FOR YOUR 
FCC LICENSE RADIO 

REQIRE AN OFCC ILICERSEND 

Given to every student at NO EXTRA COST otter 

TV Theory and Practice is completed. 

SET -UP YOUR OWN HOME LABORATORY 
WITH THE 15 BIG TELEVISION -RADIO 
KITS WE SEND YOU (At No Extra Cost) 

YOU BUILD 
AND KEEP 

ALL THESE 

UNITS 

-INCLUDING BIG SCREEN TV RECEIVER, 

plus Super -Het Radio Receiver, 

R.F. Signal Generator, Combination 

Voltmeter- Ammeter -Ohmmeter, 

C -W Telephone 

Receiver, AC -DC 

Power Supply. 

Everything 

Furnished 

Including 
All Tubes, and 
RIg TV Tube 

NO i 

Advanced FM -TV Training 
For Men Who Know Radio 

Prepares You For Higher Pay Jobs 
In A Few Months 

COMPLETE theory and practical train- 
ing course . . . complete with kits 

0 including large screen TV receiver. 
FCC Licenso Coaching Course Included FREE. 

VETERANS! 
MY SCHOOLS FULLY APPROVED TO TRAIN VETERANS UNDER NEW G.I. BILL! If discharged 
after June 27, 1950 -CHECK COUPON BELOW! Also approved for RESIDENT TRAINING 

in New York City ... qualifies you for full subsistence allowance up to $160 per month. 

I GET MY GRADUATES GOOD PAYING JOBS 

imAs Merchant Ship Radio 
OMeer. I receive $867. 
for 40 -dy trip. Your 
tralnlnc ?wined me get (hi fine position. - Stanley f+awr«ki 
Your excellent instruc 
tlon helped me [et my 
present r port radio a mechanic far 

American Airlines... -[ [. Basko 
Many 

iitI now hold One air- 
lines position at La- 
Guardia Field, New York 
City, thanks to your ex- 

cellent training. 
- loae ph Rosenberg 

e Thanks to your traln- 
ing. I qualified for 
Rood Job as Receiver 
Tester at Federal Tele- 

phone and -Paul Frank Stier 
working t NBC, RCA, CBS Dumont, Philce. 

mwraon. Admiral and 0th., Nadler. firma. 

RADIO- TELEVISION TRAINING ASSOCIATION 
1629 Broadway, Rodio Cory Station, New York Goy 19, N Y 

Approved as a Correspondence School 
under the laws of the State of New York 

February, 1953 

Now ̂ , 

t-;1` ' -. 

BOTH 
FREE 
New 
Illustrated 
Book plus 
Sample 
lesson 

NO SALESMAN WILL CALL! 
Mr. Leonard C. Lane. President 
RADIO -TELEVISION TRAINING ASSN. 
1629 Broadway, Radio City Station 
New York 19. N. Y. Dcpr. T -2 

Dear Mr. Lane: 
Mail me your NEW FREE BOOK and SAMPLE 

LESSON that will show me how I can make BIG 
MONEY in TELEVISION. I understand I am un- 
der no obligation and no salesman will call. 
Name Age 

Address 

City Zone State 

I am interested in: [j Radio -TV Advanced FM -TV 
VETERANS.' If qualified under new G.I. bill, check 
here n Resident Study 
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i / 
... for that EXTRA 

MARGIN OF SAFETY! 

%1 1 

Customers judge your service by the results they get. If 
a radio or TV repair job fails to stand up, they blame you, not 

the parts you used. 

'Don't jeopardize your business reputation with "just -as -goad" 
replacement parts. OHMITE resistors provide an extra margin 

of safety. You can depend on these quality resistors- wire -wound or 
compo, i t i on -to give years of trouble -free service. 

'e Re9(e 

DEPENDABLE 

OHMITE MANUFACTURING COMPANY 
4883 Flournoy Street, Chicago 44, Illinois 

Seal ,az dele( catalog 

HMllTE 
RESISTANCE UNITS 

26 

pany are located at 349 Lincoln Street, 
Hingham, Mass. The company will spe- 
cialize in the development, design, and 
manufacture of high vacuum equip- 
ment used in the fields of electronics, 
metallurgy, plastics, and metals . . . 
ELECTRO- VOICE. INC. of Buchanan, 
Michigan has purchased RADIO MFG. 
ENGINEERS. INC. (RME), nineteen -year- 
old amateur communications equip- 
ment firm. The subsidiary company 
will remain under the present manage- 
ment of E. G. Shalkhauser and Russ 
Planck and all RME business will be 
conducted from the company's Peoria, 
plant ... LEWIS AND KAUFMAN. INC. 
has changed its name to LEWIS AND 
KAUFMAN. LTD. The change is concur- 
rent with the absorption of personnel 
and facilities of the 20,000 square foot 
Satiocy, California plant of PACIFIC 
ELECTRONICS ... LOUIS BROS., West 
Coast television antenna manufacturer, 
has formed a new division called CON- 
CERT HALL. This division will manu- 
facture bass reflex cabinets, speaker 
baffles, and television cabinets. The 
company is located at 3543 E. Six- 
teenth Street, Los Angeles 23, Califor- 
nia ... CROSLEY DIVISION has con- 
tracted to purchase the manufacturing 
facilities of the tube divisions of SAR- 
KES TARZIAN, INC. at Batavia, Illinois. 
The plants produce television picture 
tubes end miniature receiving tubes 

ACME ELECTRONICS. INC. k the 
new name of PEERLESS ELECTRONICS 
DISTRIBUTORS, INC. The firm w111 con- 
tinue to do business at 74 Willoughby 
Street in Brooklyn where it has been 
located for the past 5 years. 

FRED J. LEMKE has been appointed op- 
erating manager at the Akron, Ohio 

headquarters of Ol- 
son Radio Ware- 
house. 

Mr. Lemke was 
formerly Merchan- 
dise Division Super- 
intendent for mail 
order at Montgom- 
ery Ward and Com- 
pany, an association 

which lasted for more than eighteen 
years. 

In his new post he will be respon- 
sible for expediting the handling of all 
mail orders received by the Ohio parts 
firm. 

* 

JULIUS HABER has been appointed 
director of public relations for the 
RCA Victor Division of Radio Corpora- 
tion of America, succeeding JAMES M. 
TONEY who has been appointed direc- 
tor of consumer products distribution ... Sangamo Electric Company has 
made three new appointments in its 
Capacitor Division which are of in- 
terest to the industry. WILLIAM W. 
TAYLOR has been named assistant sales 
manager, BRUCE E. VINKEMULDER is 
the new sales promotion manager, while 
A. E. McCLUSKEY is now serving as dis- 
tributor sales manager. All of these men 
will make their headquarters at the 
company's Marion, Illinois plant . . . 

(Continued on page 90) 
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How far ahead can you be 

next year... 
IN TV AND ELECTRONICS? 

$ Send for this free CREI booklet today . a . 

and find out! 

rlHIS BOOKLET can mean the difference between small, 
w- i- d -e -1 -y s- p- a -c -e -d salary increases -and rapid ad- 

vancement. Between routine work -and challenging oppor- 
tunity. Between constantly defending your job against 
better -trained men -and dynamic confidence. Between 
short -circuited hopes -and high -powered ambition. 

An exciting new world has opened up with such super - 
speed that even the most optimistic electronic experts fall 
short in their predictions of expansion. 

Think of the 1.110 TV stations now on the air and the 
2.500 stations made possible by the FCC unfreeze. Think 
of the over 18. 000.000 TV sets now in use. That's 5.000.000 
more than we were supposed to have by 1954. Think of the 
100.000.000 radios in current operation. (95(/; of the na- 
tion's homes have one or more sets.) Think of the tremen- 
dous defense orders now being placed for electronic equip- 
ment and installations. 

Think of the thousands of radio -equipped fire and police 
departments throughout the U.S. Of the many radio - 
equipped railroads, of the hundreds of cities with 2 -way 
radio service for cars and cabs. Think of the wide -ranging 
field of aviation communications- radio -controlled aircraft, 
navigation -and -traffic control. airport stations. 

Think of the maritime world with its navigational aids, 
fathometers, ship -to -shore and ship -to -ship communications 
and radar. Think of electronic heating. fax and ultra -fax, 
of electronic medicine, and all the other applications of 
electronic know -how. 

Countless positions must be filled -in development, re- 
search, design. production, testing and inspection, manu- 
facture, broadcasting, telecasting and servicing. Who will 
get those positions? You -if you prepare today -if you 
are alert and have the ambition to advance your knowledge. 
You -if you take 2 minutes to send for a free copy of 
"Your Future in the New World of Electronics." 

This helpful book shows you how CREI Home Study 
leads the way to greater earnings through the inviting 
opportunities described above. 

However, being an accredited technical school, CREI does 
not promise you a "bed -of- roses." You have to translate 
your willingness to learn into saleable technical knowledge 
February. 1953 

-via study. Since its founding in 1927, CREI has provided 
thousands of professional radiomen with technical educa- 
tions. During World War II, CREI trained thousands for 
the Armed Services. Leading firms choose CREI courses 
for group training in electronics at company expense, 
among them United Air Lines, Canadian Broadcasting Cor- 
poration, Trans Canada Airlines, Bendix Products Divi- 
sion, All- American Cables and Radio, Inc., RCA- Victor 
Division, and the Machlett Laboratories. 

CREI courses are prepared by recognized experts, in a 
practical, easily- understood manner. You get the benefit 
of time -tested materials, under the personal supervision of 
a CREI Staff Instructor. This complete training is the 
reason why CREI graduates find their diplomas keys -to- 
success in Radio, TV and Electronics. CREI alumni hold 
top positions in America's leading firms. 

At your service is the CREI Placement Bureau, which 
finds positions for students and graduates. Although CREI 
does not guarantee jobs, requests for personnel currently 
exceed supply by far. 

Talk to men in the field and check up on CREI's high 
standing in electronics instruction. Determine for yourself 
right now that your earnings are going to rise with your 
knowledge -and that you get your rightful place in the 
Age of Electronics. All this CREI can promise you, pro- 
vided you sincerely want to learn. Fill out the coupon and 
mail it today. We'll promptly send you your free copy of 
"Your Future in the New World of Electronics." The rest - 
the future -is tin to l on. 

MAIL COUPON FOR FREE BOOKLET 
I 

CAPITOL RADIO ENGINEERING INSTITUTE I 
Dept. 112, 16th & Pork Rd., N.W., Washington 10, D. C. I 

Send booklet "Your Future in the New World of Electronics" and course outline. I 

City Zone Stale I 

CHECK l DTV, FM & Advanced AM Servicing D Aeronautical Radio 
FIELD OF 

(.0 
Practical Television Engineering Engineering 

GREATEST D Broadcast Radio Engineering (AM, FM, TV) 
INTEREST , D Practical Radio Engineering 

Name 

Street 

If residence school in Wash.. D. C. preferred, check here 
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GENERAL ELECTRIC ANSWERS 

YOUR QUESTIONS ON UHF SERVICE 
G -E Field Engineers are holding UHF clinics throughout 
the country -open to all TV servicemen -without charge. 

Tyservicemen in practically 
every area will soon face 

problems connected with UHF. 
General Electric technicians from 
Electronics Park are now holding 
UHF field clinics all over the country. 

The G -E field men will explain 
continuous tuner converters, 
switch channel converters, turret 
head -end conversions -the various 
kinds of UHF antennas, where they 
should be used, their installation. 

You will see how to install and 
adjust various kinds of UHF tuners 
-for new and older sets. With the 
knowledge you gain from these 
G -E UHF Field Clinics- you'll be 
prepared to handle all kinds of 
UHF service. 

Get in touch with the TV service 
manager at your General Electric 
TV distributor's right away. Tell 
him to sign you up for the first 
clinic that hits your area. 

General Electric Company, Receiver Department, Syracuse, Neu York 

(ilL CQ%L ,tairf!/!i coylie/nce ?/I7 

GENERAL D6 ELECTRIC 

UHF Brood Band 
Triangular Dipole 

( "Bow Tie ") Antenna 

UHF Six Element 

Yogi Antenna 

UHF Brood Band 

Stacked "V "Antenna 
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'ffit tV¡ce 

Dea 
¡ems.. 

They'll read your super - 
service story every month) 

Lfhtiarlithr (gAtr. 
liar I a 

. se* all ihroch /Ae 

Filled with ideas and recipes 
your prospects will want to keep 

e><periente 06'0kl. 
is urti** tote 1 

wiw.....-- . 
epee taut ri set nu 

,l,,.t1iLo 

SERVI 

Only 11/21 

PER MONTH PER PROSPECT ... 
YOUR GREATEST 

ADVERTISING BUY! 

It's your personal 
Christmas 

greeting, too 

Don?. i,,;,ss fhis ramaca//y Difmf 
- 

ess Builder. &,th 

1- lere's the hardest -selling, custom -made Home Calendar 
ever offered to Radio -TV Service Dealers! It's tailor -made 
just for you! Features an appealing illustration painted 
exclusively for Sylvania by a famous cover artist. Repro- 
duced in full color and imprinted with your name and 
address. 
Your prospects simply can't overlook this calendar. It's 
filled with timely hints and valuable household sugges- 
tions they'll want to keep handy. And, every time they 
turn the page they'll be reminded of your dependable 
service, skill, and experience. 
Order now... supply limited! At only 11/20 per customer per 
month (in lots of one hundred or more) , this calendar 

is truly the smartest advertising buy ever offered. But 
don't delay, the supply is limited! Order a couple of hun- 
dred from your regular Sylvania distributor ... TODAY! 
If he is out of stock, write to: Sylvania Electric Products 
Inc., Dept. 3R -2102 17.10 Broadway, N. Y. 19, N. Y. 

SYLVANIA 
RADIO TUBES; TELEVISION PIC'URE TUBES; ELECTRONIC PRODUCTS; ELECtRONIC ZEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOIDLAMPS; TELEVISION SEES 
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FAR BETTER RECEPTION LO0M 
C- 

\ sawn& 

ZZ4A 

with Sensational New 

Z11110E7499 
TV ANTENNAS 

ZZ6A 

SUBURBAN MODELS 
Models ZZ4A and ZZ6A 
give you alladvannel (2 
thru 13) reception in ONE 
SINGLE BAY ANTEN- 
NA. The Model ZZ4A 
has excellent gain and is 
designed for suburban 
areas. Model ZZ6A has 
even greater gain and pro. 
vides excellent all -channel 
reception in near fringe 
areas. 

7Z6L 

ZZ6H 

NEAR FRINGE 
MODELS 

For near fringe area recep- 
tion, the Models ZZ6L and 
ZZ6H are recommended. 
Model ZZ6L covers Chan- 
nels 2 thru 6, Model ZZ6H 
is for Channels 7 thru 13. 
Both antennas offer high 
gain with patterns and 
front -to -back ratios similar 
to cut -to- channel yogis. 

sa. 

TRIO ROTATOR AND 
DIRECTION INDICATOR 
The TRIO Rotator is America's most 
dependable has two powerful 24 
volt motors - one for each direction 
of rotation. Absolutely weather- 
proof, permanently lubricated. All 
motors, shafts and gears mounted on 
a rugged, one -piece casting for true 

alignment, strength and longer 
life. Every TRIO Rotator fully 
guaranteed for two years! 
Beautiful Direction Indicator 
has "finger tip" control -- no 
need to hold knob for rotation. 
A touch of the finger starts it 

a touch stops it! 

30 

TRIO 

From ultra -ultra fringe to metropolitan 
areas, the sensational new TRIO ZIG -ZAG TV Antennas 

are providing clear, enjoyable TV pictures. 

Enthusiastic reports are pouring in from across 
the nation, testifying to the high efficiency of 

the new, exclusive TRIO ZIG -ZAG TV Antenna design. 

Yes, results - not mere claims - 
have made the TRIO ZIG -ZAG America's 

most wanted TV antenna! 

FRINGE MODELS 
Models ZZ8L and ZZ8H 
were designed for normal 
fringe area reception and 
provide clear, snow -free 
pictures. Forward lobe pat- 
terns and front -to -back ra- 
tios are similar to a good 
single channel, multi -ele- 
ment yogi. 

ZZ12L and ZZ16H are 
stocked for all VHF Chan- 
nel Reception 

TRIO MANUFACTURING COMPANY 

ULTRA FRINGE MODELS 
The extremely high gains of the ZZ12L 
and the ZZ16H models provide un- 
equalled reception in ultra -fringe areas. 
Model ZZ12L covers Channels 2 thru 
6 and Model ZZ16H, Channels 7 thru 
13. These two models when stacked, are 
fed with only one 300 ohm line and pro. 
vide ALL VHF CHANNEL RECEP- 
TION. Line match is excellent and front - 
to -back ratios are unusually high. 

* To provide even greeter strength, TRIO Antennas 
now have stamped steel element clamps. 

GRIGGSVILLE, ILLINOIS 
RADIO & TELEVISION NEWS 
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Sweeping the Country! 
O SPVE 

`PRE-FAB' 

Collins Audio Products Co. is in no way 
affiliated with Collins Radio Co. 

TUNERS 
and 

RECEIVERS 
AUDIO PRODUCTS CO. 

Two ALL NEW Complete Kits for 

Every High -Fidelity Need 

FM Tuner Kit 5 
The FM 11 tuner is available in kit form with 
the IF Amplifier mounted in the chassis, wired 
and tested by us. You mount the completed 
RF Tuning Unit and power supply, then after 
some s mple wiring, it's all set to operate. 
11 tubes: 616 RF amp, 6AG5 converter, 6C4 

oscillator, 68A6 1st IF, (2) 6AU6 2nd and 3rd 
IF, (2) 6AU6 limiters, 6A1.5 discriminator, 
6AL7 -GT double tuning eye, 5Y3 -GT rectifier. 

Sensitivity 6 to 10 microvolts, less than '2 of 
1 °° distortion, 20 to 20,000 cycle response 

with 2DB variation. Chassis dimensions: 12'2" 
wide, 8" deep, 7" high. Illustrated manual 
supplied. Shipping weight 14 lbs. 

Selected 

.T I 
_ NNW% _ 

$1525 
FMF -3 Tuning Unit 

Basic 

The best for FM. The most sensitive and most 
selective type of "front end" on the market. 
6 to 10 microvolts sensitivity. Image ratio 500 
to 1. 616 tuned RF stage, 6AG5 converter. 
6C4 oscillator. Permeability tuned, stable and 
drift -free. Chassis plate measures 61/2 "x41/2" 
In combination with the IF -6 amplifier, the 
highest order of sensitivity on FM can be at- 
tained. Tubes included as well as schematic 
and instructions. Draws 30 ma. Shipping 
weight FMF -3: 2t/2 lbs. Dial available (ii $3.85 

Each Collins Tuner Kit is complete 
with punched chassis, tubes, power 
transformer, power supply compo- 
nents, hardware, dial assembly. 
tuning eye, knobs, wire, etc., as 

well as the completed sub- assem- 

blies: FM tuning units, AM tuning 
units, IF amplifiers, etc., where ap- 
plicable. Since all these subassem- 
blies are wired, tested and aligned 
at the factory, Collins Pre -Fab Kits 

are easily 'assembled even without 
technical knowledge. The end re- 

sult is a fine, high quality, high 
fidelity instrument at often less than 
half the cost - because you helped 
make it and bought it direct from 
the factory. Bring your present re- 

producing system up to date with 
a new Collins Tuner. 

FM /AM Tuner Kit 
$7750 

The original 15 -ube deluxe FM /AM 
pre fab kit redesigned on a smaller 

chassis. The tuner now measures 14" 
wide by 12" deep by 7'2" high. This 

attractive new front and dial assembly 
opens up new applications where space 

is at a premium. Kit includes every. 
thing necessary to put it into opera- 
tion- punched chassis, tubes, wired and 
aligned components, power supply, 
hardware, etc. Kit comprises FMF-3 

tuning unit, IF -6 amplifier, AM-4 AM 

tuning unit, magic eye assembly and 

complete instructions. All tubes includ- 

ed. Shipping weight 19 lbs. 

Components For Special Applications 

srirI51taa^.4,^;.a/MI 

1o1 01 ti .t -- v. -11 .. 

$1975 IF -6 Amplifier 

A remarkable value! 6 tubes ore used in the 
IF amplifier: 6BA6 1st IF, (2) 6AU6 2nd and 
3rd IF's, (2) 6AU6 limiters and 6A15 discrimi- 
notor. High gain, wide band response (200 
KC) for highest fidelity. 20 to 20,000 cycles. 
Distortion less than 1/2 of 1 %. Draws 40 ma 
d 220 volts. Chassis plate dimensions: 
11.5, 16 "x21/2" Shipping weight: 3 lbs. 

RD -1C Tuner & Dial 
$2850 

The COLLINS RD IC FM tuner chassis is unique in the field. 
A whole, compact FM tuner and dial that fits in the palm 
of your hand. Convert AM sets to FM'AM receivers for only 
a few dollars! Unlimited applications where spuce is at a 
premium. Use in conjunction with your phonograph amplifier. 
Full frequency response to 20,000 cycles. Sensitivity 20 micro- 
volts, permeability tuned. Tuning unit and IF amplifier on 
the same chassis plate. Draws 40 ma 100 volts. Tubes: 
6AG5 converter, 6C4 oscillator, (21 6AU6 IF amplifiers, 6AL5 
in new ratio detector circuit. Shipping weight tuner and 
dio' 5 lbs. 

AM -4 Tuning Unit $2450 
Tops in AM superhet performance! A 3 -gang 
tuning condenser gives 3 tuned stages with 
high sensitivity and selectivity. Assembly is 
completely wired, tested and aligned ready 
for immediate use. Frequency coverage 540 
KC to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 613E6 con- 
verter; 6BA6 IF amplifier and 6AT6 detector. 
Draws 30 ma 220 volts. Mounts on a chas- 
sis plate measuring 4 "x73,é ". Ship- 
ping weight 2'/2 lbs. Dial avail. 
able at $3.85. 

I To: Collins Audio Products Co. Inc. 
P.O. Box 368, Westfield, N. J. 
Tel. WEstfield 2 -4390 
E FM Tuner Kit [f FM AM Tuner Kit E 
"FMF -3 Tuning Unit L IF 6 Amplifier . AM -4 Tuning Unit 

MAIL 
COUPON 

TODAY 

Slide Rule Dial Assembly 
RD -IC Tuner and Dial 

NAME 

ADDRESS 

CITY STATE 

Amount for Kit S See weights, add shipping cost S 

Total amount enclosed S _.. . Check I.- Money Order 

WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 
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TOUGH JACKETED 
CORD 

MORE EFFICIENT RECEIVER 
WITH WIDER FREQUENCY 

RANGE 

MORE POWERFUL' 
TRANSMITTER 

RINGER WITH 
VOLUME CONTROL 

VOICE LOUDNESS 
LESS AFFECTED 
BY DISTANCE 

r 

DIAL EASIER 
TO READ 

PROTECTED 
FROM HIGH 

LEVEL SURGES 

LIGHTER HANDSET 

ADAPTABLE TO 10 

CLASSES OF SERVICE 

New "500" telephone. It has already been introduced on a limited scale and will be put in use as 

opportunity permits, in places where it can serve best. Note new dial and 25 per cent lighter handset. 

It adds miles 

to your voice 

For years the telephone you know 
and use has done its job well -and 
still does. But as America grows, 
more people are settling in subur- 
ban areas. Telephone lines must he 
longer; more voice energy is needed 
to span the extra miles. 

Engineers at Bell Telephone 
Laboratories have developed a 

new telephone which can deliver 
a voice ten times more powerfully 
than before. Outlying points may 

now be served without the in- 
stallation of extra -heavy wires or 
special batteries on subscribers' 
premises. For shorter distances, 
the job can be done with thinner 
wires than before. Thus thousands 
of tons of copper and other stra- 
tegic materials are being conserved. 

The new telephone shows once 
again how Bell Telephone Labora- 
tories keeps making telephony 
better while the cost stays low. 

BELL TELEPHONE LABORATORIES 

Improving telephone service for America provides careers 

for creative men in scientific and technical fields. 

Adjustable volume control on bottom of new telephone permits 

subscriber to set it to ring as loudly or softly as he pleases. 
Ring is pleasant and harmonious, yet stands out clearer. 

QUICK FACTS ON NEW TELEPHONE 

Transmitter is much more powerful, due 

largely to increased sound pressure at the 
diaphragm and more efficient use of the 
carbon granules that turn sound waves into 
electrical impulses. 

Light ring armature diaphragm receiver 
produces three times as much acoustic en- 

erg) for the same input power. It transmits 
more of the high frequencies. 

Improved dial mechanism can send pulses 
over greater distances to operate switches 
in dial exchange. 

Built -in varistors equalize current, so voices 
don't get too loud close to telephone offices. 

Despite increased sensitivity of receiver, 
"clicks" are subdued by copper oxide varis- 
tor which chops off peaks of current surges. 

32 RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ENGINEERED FOR BRILLIANT PERFORMANCE 

BY ANY STANDARD OF COMPARISON 

Tk F[IÍt AE Chtmtid Amu,, 

Secret of the Q- Tee all- channel operation is the pat- 
ented printed circuit electronic channel separator in 
this colorful red plastic housing. Lic. A.A. K. Pats. 
2,422,458; 2,282,292; 2.611,086, others pending. 

Easy stacking makes the Q -Tee a pleasure to install 
especially when in combination with new UHF an- 
tennas. Three series; Q -Tee single bay for primary 
areas: Q -Tee double (two -bay) for near -fringe areas; 
Q -Tee quad (four -bay) for fringe areas. 

February, 1953 

There is only one Q -Tee! Its powerful - it's 
revolutionary - it's patented - it's made only by 
Vee -D -X. Embodying an entirely new engineering 
approach to all- channel reception, the Q -Tee has met 
with sensational success. Its brilliant performance, ease of 
installation, ease of stacking and clean -cut appearance 
have won for it the reputation of "Antenna of the Year ". 
Ideal for all multi -channel areas (primary, near -fringe 
and fringe), the Q -Tee provides the high front -to -back 
ratio found in no other broadband antenna. In areas 
of co- channel interference this often means 
the difference between a good picture and none at all. 
The Q -Tee is an excellent basic VHF antenna for 
use in combination with UHF antennas. 

THE LaPOINTE- PLASCOMOLD CORPORATION 
ROCKVILLE, CONNECTICUT N -2 

Send full information on Q -Tee 

NAME 

STREET 

CITY ZONE STATE 
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IMPS ARE 

REALLY RUGGED! 

The tough thermo -setting 

plastic will take an 

astounding amount of abuse 

-yet IMPS will still look 

and perform like new! 

IMPS WON'T 

FREEZE OR MELT! 

They'll operate faithfully 
in temperatures ranging 

from -40 °C. to 

+100°C. (212 °F.) - 
and that's the boiling 

point of water! 

IMPS ARE 

MOISTURE -PROOF! 

No moisture can get 

through the varnished 

plastic case, or 

even through the 

lead anchor points. 

IMP LEADS 

CAN BEND AND BEND! 

Tinned leads that are 

really securely anchored - 
you'll be amazed at how 

much punishment they'll 

take without breaking! 

All over the country service- engineers are 
praising the newest and finest molded tubular 
paper capacitor -the Pyramid IMP! 

IMPS are available in all popular ratings in 
200, 400 and 600 volt ranges. See your local 
distributor. 

For free, attractive catalog on IMPS, write Dept. RI 

PYRAMID ELECTRIC COMPANY 
1445 HUDSON BOULEVARD NORTH BERGEN, NEW JERSEY 
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3 

J 

BUILD THIS 

TRANSISTOR 

RECEIVER 

Over -all view of the 
experimental broad- 

cast receiver. Al- 
though two transis- 
tors were used the 
circuit can be built 
with a single unit. 

By 

ROBERT K. DIXON 

Receiving Tube Division 
Raytheon Manufacturing Company 

ABOUT four years ago, the transistor 
was first announced. Since that 
time, a considerable amount of ef- 

fort has gone into the design and pro- 
duction of transistors and much has 
been written about them. 

Transistors are semiconductor de- 
vices capable of acting as amplifiers, 
oscillators, and performing other func- 
tions now performed by vacuum tubes 
and with greater efficiency. The basic 
material in most transistors today is 
germanium and the devices are made 
in two different types: the point con- 
tact, which was the original, and the 
junction. 

A semiconductor is any material 
which is neither a good conductor nor 
a good insulator, thus its name. Ger- 
manium has a simple atomic structure 
with the inter -atomic spacings in the 
crystals forming relatively straight 
corridors or paths. The basic lattice of 
the crystal has eight atoms per cell, 
four of which form the corners of a 
small cube while the other four are 
wholly within the cube. There are 
relatively large spaces between the 
atoms. In this pure form germanium 
is basically a stable material and does 
not exhibit a surplus or deficiency of 
electrons. 

By the introduction of certain se- 
lected elements, the germanium can 
be made to exhibit an excess of elec- 
trons and thus become a negative or 
"n" type material, or by the introduc- 
tion of other impurities or chemical 
elements there may be a deficiency of 
electrons and the material will be con- 
sidered a positive or "p" type material. 

If electrical pressure is applied to a 
piece of "n" type germanium material, 
current flow will exist by virtue of the 
free electrons existing therein. Simi- 
larly, if electrical force is applied to 
the positive type material, conduction 
appears by virtue of the phenomenon 

February. 1953 
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Transistors are now within the reach of all. Here is a 

simple receiver you can build -other types of equipment 

using transistors will be covered in subsequent issues. 

called hole conduction. The applica- 
tion of electrical potential causes elec- 
trons to move from the negative and 
toward the positive end, the presence 
of holes facilitating the electron flow. 

The point- contact transistor consists 

EDITORS NOTE: Obriously no attempt 
has been made to "miuint urian" this 
unit. It is more important to familiarise 
oneself with the design and limitations 
J transistors. Miniaturisation is then 

not too difficult a task. These transistors 
nre new items; however, they are avail- 
able at a suggested retail price of $7.6ß. 

of a block or crystal of material such 
as germanium with two properly spaced 
pointed electrodes making contact with 
the surface of the germanium. In many 
respects, it resembles the well -known 
crystal diode with the exception of 
the additional electrode. During manu- 
facturing. the position of the two point 
contact electrodes (including the rela- 
tive spacing of these elements) is ad- 
justed for proper operation of the 
transistor as an amplifying device. 

Fig. 1. internal construction of the (A) 
point contact and (B) junction transistor. 

EMITTER COLLECTOR 

POINT CONTACTS 

N TYPE 
GERMAN 

BASE 
(A) 

SMALL P AREA 
FORMED DURING 
PRODUCTION 

EMITTER COLLECTOR 

I 

e ,N P 

SOLID 
GERMANIUM 

BASE 

(B) 

i 

The basic block of germanium is 
normally "n" type in the point- contact 
device. Small areas of the germanium 
adjacent to the pointed electrodes are 
converted to "p" type material during 
production. (See Fig. 1A.) 

Junction transistors consist of a 
block of material in which "n" and 
"p" type materials are arranged in 
alternate layers. The end sections can 
be either "n" or "p" material with the 
center zone being the opposite type. 
(See Fig. 1B.) 

The point- contact transistor finds 
wide application in switching circuits 
and oscillator circuits at frequencies 
normally not possible with the junc- 
tion type units. The point- contact 
transistor has inherently higher noise 
output than the junction units. 

The junction transistor. on the other 
hand, is a more efficient amplifier 
while operating at low voltages. They 
are extremely rugged and have excep- 
tionally long life. The normal noise 
voltage generated in a junction type is 
lower than that of the point -contact 
type transistor. Since the electrons 
travel somewhat slower through the 
germanium material in transistors 
than in a vacuum and due to the high 
internal capacities of junction transis- 
tors as we know them today, opera- 
tion is normally limited to the lower 
frequencies. 

This article deals with a "p -n -p" 
junction transistor recently announced 
by the Raytheon Manufacturing Corn- 
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... 
SPPEE AKER 
MIKE 

loyfa 

K722 

OK1). 
OUTPUT 

TO 
AMP 

(A) 

11600 95rf v 

CK722 

(8) 

HÏOUTPUT 
600 1). 

tcl 

D 

60011 
TO 

AMP 

Fig. 2. Microphone preamplifiers using transistors. (A) grounded base. (B) grounded 
emitter, and (C) a two -stage, transformer- coupled amplifier. See text for details. 

MECHANICAL DATA 
CASE: Plastic and Glass 
BASE: None (0.016" tinned flexible leads. Length: 1.5" min. 

Spacing: 0.08" center -to- center) 
TERMINAL CONNECTIONS: (Red dot is adjacent to lead 1) 

Lead 1 Collector 
Lead 2 Base 
Lead 3 Emitter 

WEIGHT: 0.025 ounce 
MOUNTING POSITION: Any 

ELECTRICAL DATA 
RATINGS -ABSOLUTE MAXIMUM VALUES: 

Collector Voltage -20 volts 
Collector Current -5 ma. 
Collector Dissipation (at 30 °C) 30 mw. 
Emitter Current 5 ma. 
Ambient Temperature 50 °C 

AVERAGE GAIN CHARACTERISTICS -GROUNDED EMITTER: (at 30 °C) 
Collector Voltage -1.5 volts 
Collector Current -0.5 ma. 
Base Current -20 pa. 
Current Amplification Factor 12 
Power Gain' 30 db 
Noise Factor # (1000 cycles) 22 db 

Source: 1000 ohms; Load: 20,000 ohms 
+.t At -1.5 volts ( -1.0 ma.) to the collector. 

Socket types: Cinch Nos. 14148 & 14273 or equivalent. 

. 2AX. g1j_ 
E..24" 

MAX, T 

Qk 

MTAX. 

L 
ED 

DOT 

III 
321 

Table 1. Tentative data on the Raytheon CK722 germanium junction transistor. 

pan y, identified as the CK722. The 
characteristics and ratings of the 
CK722 are shown in Table 1. It is 
extremely rugged and when operated 
at normal ratings has exceptionally 
long life. 

Basically, the "p -n -p" junction tran- 
sistor may be compared to the vacuum 
tube with the emitter resembling the 
cathode, the base resembling the grid, 
and the collector resembling the plate. 
There are several basic differences, 
however, which are outstanding. 

In the "p -n -p" junction transistor, 

conduction is accomplished in a solid 
instead of in a vacuum. The collector 
is operated with a negative bias in- 
stead of the customary positive volt- 
age applied to the plate. Another out- 
standing difference lies in the input 
impedance. The vacuum tube has 
almost infinite input impedance over 
a considerable range of frequencies. 
The transistor, on the other hand, is 
a current -operated device and has a 
rather low input impedance in the 
grounded base or grounded emitter 
connection which is analogous to the 

grounded grid and grounded cathode 
type amplifiers. 

The graphic symbol for the "p -n -p" 
junction transistor is shown in Fig. 3. 
Since the transistor is a three -terminal 
device, several combinations of con- 
nections may be used, namely, the 
grounded emitter, the grounded base, 
and the grounded collector. 

Fig. 5 is a typical set of characteris- 
tic collector curves for the CK722. 
These curves may be compared to the 
plate characteristics of a pentode am- 
plifier except that instead of grid 
voltage we use various values of base 
current. A load line of 1000 ohms has 
been drawn in and examination of the 
curve will show that operation is 
linear over almost the full range from 
zero to maximum collector current. 
The slow increase in collector current 
with increasing collector voltage at 
any fixed value of base current is 
typical of junction transistors and is 
indicative of the high collector resist- 
ance. 

An additional characteristic which 
is little known but of considerable im- 
portance is the "Zener" effect. If the 
transistor is operated with positive 
base current so that normally there is 
no collector current, the collector volt- 
age can be increased to a point where 
conduction will occur. This is the 
"Zener" point and may be an import- 
ant consideration in operation of tran- 
sistors. "Zener" current flowing dur- 
ing the peak a.c. voltage cycle could 
cause excessive limiting and conse- 
quent high distortion in an amplifier. 

Many applications for the CK722 
junction transistor will become ap- 
parent to the experimenter. Since 
junction transistors had up to now 
been available on only a limited basis, 
very little application and circuit work 
has been done. 

Three basic type circuits immediate- 
ly suggest themselves. These are: 
switching circuits, oscillator circuits, 
and amplifier circuits. 

We shall discuss in some detail, the 
CK722 as a small -signal, low- voltage 
amplifier. 

The small size and relatively high 
efficiency at low operating voltage 
coupled with the absence of any heater 
voltage make the transistor ideally 
suited for preamplifier use. A further 
advantage is the fact that transistors 
are not microphonic, thus no special 
precautions in mounting need be 
taken. 

Fig. 2 includes several suggested cir- 
cuits for transistors used as micro- 
phone preamplifiers. The microphone 

Fig. 3. Equivalent graphic circuits. (A) Graphic symbol of CK722 "pn -p" junction transistor. (B) Common base amplifier, with low in- 
put impedance and high output impedance. Requires two batteries. (C) Common emitter circuit having medium input impedance and 
high output impedance. Permits single battery operation. (D) Common collector with high input impedance and low output impedance. 
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may be a small 2 or 3 inch dynamic 
speaker. Notice that it is directly 
connected to the transistor without 
use of an impedance matching trans- 
former. With a voice coil impedance 
of 6 ohms and with R adjusted for a 
collector current of 100 microamperes, 
the sensitivity will be approximately 
equal to a good carbon mike with 
much better fidelity and less noise. 
The circuit of Fig. 2B may be used to 
eliminate the need of a tapped battery, 
however, the gain will be slightly less. 
If a long shielded cable is required, a 
transformer should be used instead 
of a resistor load in the collector of 
the transistor as in Fig. 2B. This can 
be a small plate -to -line transformer 
of 20,000/600 ohms impedance. 

Because the operating current is 
low, battery life is good. The supply 
for the transistor can be obtained 
from the standard high voltage plate 
supply of the amplifier and, in fact, 
this circuit has the advantage of sup- 
plying a more constant current to the 
transistor. The important factors in 
these circuits are the low input im- 
pedance of the emitter, on the order 
of 100 ohms with the grounded base 
connection, and the high output im- 
pedance of the collector, on the order 
of 500,000 ohms. With grounded emit- 
ter connection, the input impedance of 
the base is a function of other operat- 
ing parameters so no value can be 
given for it. 

Several stages of transistor ampli- 
fiers can be cascaded and the use of 
coupling transformers will assure 
maximum gain. Plate -to -line trans- 
formers may be used as shown in Fig. 
2C. Resistance coupling can be used 
but with some loss in gain (approxi- 
mately 6 db). Large coupling conden- 
sers must be used to obtain good low 
frequency response because of the low 
impedance levels. 

Push -pull operation of transistors is 
entirely feasible, permitting greater 
power dissipation with consequent 
greater power output. Class A operat- 
ing efficiencies on the order of 50 per- 
cent are obtainable while class B oper- 
ating efficiencies to nearly 80 per -cent 
are possible. Matched units should be 
used in this application and degenera- 
tion can be applied to improve per- 
formance. 

The audio amplifier type operation 
lends itself admirably to a simple 
broadcast receiver. To investigate this 
application more thoroughly, such a 
receiver has been* built. For those 
interested in duplicating it, a descrip- 
tion follows: 

Transistor Receiver 

One or two transistors may be used 
in this receiver (Fig. 4.). The first 
unit is utilized as a detector /amplifier. 
The second transistor is connected as 
a grounded emitter amplifier. 

The first unit is capable of deliver- 
ing adequate earphone volume so that 
the second stage can be eliminated if 
it is desired to reduce the cost of the 
receiver. Although the experimental 
receiver shown has been built on 
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For maximum power output to operate phones or speaker, an output load impedance of 2000 ohms 
is used. A 20,000 ohm load impedance is used only when maximum amplification is desired. 

CX722 1CX722 -3 

up 
Cs 2 

R5- 20.000 ohm pot. 
Rr-- Approx. 250.000 ohm, Iii w. res. (see 

text) 
C,- C5- 2.gang, 365 µpfd. cond. (I.C.A. #534) 
C2, Cs- Trimmers on CsCs 
C,, -, -10 aid., 25 v. elec. cond. L L- Antenna coil (Merit #380) 
Ls, L,- Detector coil (Merit #382- modified 

-see text) 
S1-S.p.s.t. switch 

iII 

RI 

C5 

R2 

BI L_ 

JI 

PARTS WITHIN DOTTED LINES 
MAY BE OMITTED IF SINGLE 
TRANSISTOR IS US 0 

(SEE TEXT) 

MODIFIED COIL 
TU 

(SEE TEXT) DETECTOR 

J,- Output jack (may be connected to #i for 
single stage) 

B, -3 soft battery (Burgess 0122) 
2 -CK722 fune tran si stow, (Raytheon) 

0 

To 
MAGNETIC 
PHONES OR 
OUTPUT 
TRANS- 
FORMER 

NEW 
COIL 

Fig. 4. Diagram of transistor receiver. A single unit may be used it desired. See text. 

metal, obviously it could be built us- 
ing a wooden case without affecting 
its performance. 

In the Boston area where this re- 
ceiver has been operated, the two 
tuned circuits have given more than 
adequate selectivity to separate the 
local stations. An antenna of 50 feet 
and a good ground made possible re- 
ception of stations over approximately 
a 15 mile radius. The importance of a 
good antenna and ground, particularly 
in an area somewhat remote from 
high power broadcast stations, cannot 
be overemphasized. 

The two circuits are coupled through 
mutual coupling existing by physical- 
ly placing the coils close together, one 
inch separation center -to- center is 
recommended. The detector coil must 
be modified to connect to the transis- 
tor detector /amplifier. The antenna 
coil portion of the Merit type 382 
should be carefully removed. It can 
be slid off the end of the form without 
damage to the coils after unsoldering 
the leads. The wire from this antenna 
coil may be used to scramble wind 50 
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Fig. 5. L. /E. L. curves for the CH722. 

turns on the 382 form, tight against 
the first pi of the tuning coil. (See 
Fig. 4). This detector coil can be ce- 
mented in place with a good coil dope, 
such as Amphenol 912. 

The amplifier is connected in the 
grounded emitter type circuit. The ad- 
vantages of this circuit are that only 
one battery is required and that it has 
a higher input impedance than the 

(Continued on page 132) 

Overall view of the experimental transistor receiver showing accessory headphones. 
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Fig. 1. Calibrating the unit -a 2 -µíd. condenser 
is connected across C,. A 71 -volt. 60 -cycle cali- 
brating voltage (see text) is applied to the input 
and R. set for full -scale deflection of the meter. 

Your rig's r. f . output, not the rated d.c. input, is 

the important factor. Old Timer and Novice can make 

good use of this simple direct- reading output meter. 

IN ALMOST any ham shack. Novice 
or otherwise, there comes a time 
when the operator wishes for a sim- 

ple means of checking the output of 
his rig to determine whether it is op- 

Fig. 2. The 50 -ohm load, showing the 
twelve 150 -ohm resistors connected in 
series -parallel. The plate on the left 
is soldered to a feedthrough on the can 
lid. The right -hand plate is grounded 
to the lid by an L- shaped piece of metal. 

erating as efficiently as it should. The 
wattmeter described here is the result 
of such a desire at W9OCL. It will be 
particularly useful to the Novice in 
helping him to get acquainted with the 
factors involved in amplifier efficiency. 

Aside from simplicity of calibration, 
two other requirements were consid- 
ered to be desirable. These were a 
100 -watt dissipation rating and a com- 
paratively flat load up to 30 mc. 

Although the metering circuit is 
good up to approximately 40 mc., the 
voltage standing wave ratio of the 
load has been measured up to 400 mc. 
and found to be less than 1.5. If a 
wattmeter is needed for higher fre- 
quencies it would be simple to substi- 
tute another metering circuit for the 
one shown in the circuit diagram. The 
metering circuit here was chosen be- 
cause of the fewer parts required and 
its ability to read power at 60 cycles 
as well as at 30 mc. 

The 100 -watt dissipation require- 
ment was satisfied by using twelve 
150 -ohm, 2 -watt Allen Bradley resist- 

Fig. 3. (A) Wiring diagram of oil- cooled load assembly. (B) Meter -case assembly. 

IA) 

R, -50 ohm, non inductive res. (see text) 
Rr- 820,000 ohm V2 res. 
Rs- 30.000 Ohm pot. 
Cs -.001 ojd. disc ceramic cond. 
Ca -.005 old. disc ceramic rond. 

PI R3 

C2 

(8) 
CRs, CRs -1N34 crystal diode l,- Coaxial jack (Am phenol 83.1R) 
la-Closed- circuir jack 
P, -Phone pisa 
M,-0 -1 ma. d.c. meter 

uep 

OIL -COOLED 

LOAD 

WATTMETER 
By 

ROBERT M. SEE, W9OCL/5 

ors in series -parallel, cooled by being 
immersed in ordinary #10W motor oil. 

Mechanical Construction 

A general idea of the construction 
of the wattmeter can be seen by study- 
ing the photographs. The "chassis" is 
simply a one -quart motor oil can. 
Save the oil so it may be used later. 
When opening the can of oil use an 
opener which will cut smoothly so that 
the lid will fit comfortably inside the 
can. Later this lid will be soldered 
into place to form a completely sealed 
oil -cooled load, so clean the can well. 

The twelve 150 -ohm resistors are 
mounted between three thin brass 
plates in a sandwich -like manner, six 
in each "deck." Each deck will then 
have a resistance of 25 ohms, and the 
two decks in series a resistance of 50 
ohms. The three 2% x 1% inch plates 
are used for mechanical support and 
electrical bond. To keep the lead in- 
ductance to a minimum, holes are 
drilled into the plates just large 
enough to slip in the resistor leads. In 
this way only a one -eighth inch lead 
is used. The resistors are fitted flush 
with the plates and soldered into place. 
Fig. 2 shows the resistor load in its 
finished form. 

Now the total resistance between 
outside plates will be approximately 
50 ohms. One of the outside plates 
may be electrically joined to the oil- 
can lid by soldering a strong L- shaped 
piece of metal to the plate and lid. 
This junction should be made so that 
the lid is suspended 'above the 50 -ohm 
load about one -half inch. The other 
outside plate of the load may be con- 
nected to a feedthrough insulator 
which is mounted on the lid. 

Fill the oil can about two thirds full 
of the #10W motor oil and slip the 
50 -ohm load down inside until it is 
about half an inch from the bottom of 
the can. Make certain that the oil 
completely covers the resistors of the 
load but leaves some air space below 
the lid. The lid should now be soldered 
to the inside of the can to form a good 
electrical contact as well as a leak- 
proof seal. 

38 RADIO li TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


The foregoing will take a little care. 
To find that half -an -inch of clearance 
it is best not to try to use a half -inch 
piece of wood or other material, even 
as a temporary spacer, because once 
you have placed the 50 -ohm load in 
the can it may be very difficult to get 
it out again. Of course, no spacer is 
used in the finished unit. Sliding the 
can lid in and out also produces wear 
and the lid may refuse to stay in place 
when you finally try to solder it. 

Do your measuring and marking 
with a ruler and avoid any temptation 
to measure by "eye 'n' try" although 
it may seem quicker. 

When you pour the oil, pour it gen- 
tly into the center, because if the sides 
are oily, they will not take solder. 
Use as large a soldering iron as pos- 
sible for this job. 

These points may seem elementary 
but many hams learn their construc- 
tion techniques through unhappy ex- 
perience and these suggestions are in- 
tended as tips for the novice who may 
not have had too much shop work. 

None of this is to imply that the 
work is ticklish, but it should be care- 
fully done and well organized. 

The r.f. input is brought into the 
load by means of a coaxial connector. 
It should be placed so that the lead to 
the feedthrough insulator will be as 
short as possible. A hole is cut on the 
other side of the can for a closed -cir- 
cuit type of phone jack. Between the 
coax connector and the jack are con- 
nected the two 1N34 crystals and R. 
in series. These should be placed so 
that the leads will be as short as pos- 
sible. C, should be a disc type ceramic 
condenser which is wired into the cir- 
cuit with a minimum lead length. 

The 0 -1 milliammeter with C. and R, 
are mounted separately in a meter 
case. Connection from the meter to 
the load is made by shielded wire 
which plugs into the jack on the load. 

Circuit Considerations 
It has been found that by immersing 

Allen -Bradley 2 -watt composition re- 
sistors in oil, the power dissipating ca- 
pabilities can be increased approxi- 
mately four times with negligible 
change in the resistance. This fact 
makes it possible to build the 50 -ohm 
load with only twelve 2 -watt resistors. 
To prove this point to yourself, take 
two 1500 -ohm, 2 -watt resistors and 
measure their resistance on a bridge 
or by some other accurate method. 
Now apply 117 volts, 60 cycles to both. 
Lay one of the resistors in a small 
dish filled with oil while leaving the 
other resistor in the open air. After 
about fifteen minutes disconnect the 
voltage and measure the resistances 
again. You will find that the resistor 
immersed in oil will have changed less 
than 3% while the other resistor has 
increased in value at least 20% and is 
showing visible signs of breaking 
down. The power being dissipated was 
eight watts, or four times the rated 
dissipation of the resistors! 

To insure against your load chang- 
ing value it would be wise not to run 
February, 1953 

your transmitter into the wattmeter 
for periods exceeding ten or fifteen 
minutes at a time without allowing it 
to cool. 

The metering circuit is simply a 
diode voltmeter of the peak- reading 
type. C, determines the lowest fre- 
quency which the meter will read ac- 
curately. By using a .001 µfd. disc -type 
condenser for C, a signal with a fre- 
quency as low as 500 kc. may be read 
with accuracy. However, to calibrate 
the meter with a 60 -cycle voltage a 
condenser of higher capacitance is 
needed. This will be discussed later. 

Two crystals of the 1N34 class are 
required in the circuit in order to keep 
the voltage applied to the crystal 
within the manufacturer's rating; the 
peak voltage is equally divided be- 
tween the two crystals. Another cir- 
cuit was tried using resistor voltage 
dividers so that only one crystal would 
be needed. This was found impractical 
since the resistor's lead length intro- 
duced a resonant circuit which made 
the higher frequency readings low. 

Calibration 
Since the voltage across the load 

will vary directly with the power be- 
ing dissipated, the meter can be cali- 
brated to read directly in watts (See 
Fig. 4). However, since this meter is 
used in other test equipment it was 
easier to read the power from a curve 
than to make a new scale for the 
meter. The curve in Fig. 4 was cal- 
culated from the constants of the cir- 
cuit. A full -scale deflection of 1 ma. 
on the meter would indicate on the 
curve that 100 watts was being de- 
livered to the load. 

To calibrate the meter, connect a 
2-pfd. condenser across C, and apply a 
60- cycle, 71 -volt source to the input 
connector of the load. Plug the meter 
into the jack and set R. so that the 
meter reads full scale. The calibrat- 
ing voltage may be obtained from your 
117 -volt line and dropped by means of 
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Fig. 4. Calibration curve for the 50 -ohm 
load. calculated from circuit constants. 
It can be used as a conversion chart or 
for calibrating the meter face directly. 

a Variuc or some other method. A 
v.t.v.m. should be used to determine 
that the voltage is exactly 71 volts. 
Now the 2 -pfd. condenser may be dis- 
connected and a cover put on the load 
can. Your wattmeter is now ready for 
use. 

Extensive tests have shown that the 
wattmeter will give approximately 5% 
accuracy up to 30 mc. The accuracy 
will depend largely on the accuracy of 
the calibrating voltage and the lead 
lengths of the components. 

Fig. 5. The r.f. input Jack is located on the left and the phone jack for the 
shielded cable to the meter is on the right. The knob on meter case is R. 

' 1) 
:1 
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CARE OF TRANSISTORS 

Fig. 1. The CK721 and CK722 junction -type transistors. To the right 
is shown the CK716 in its specially -designed molded socket housing. 

Transistors are still expensive and may be easily damaged. 
Here are some practical pointers on caring for these units. 

TODAY'S prices place transistors 
definitely into the category of ex- 
pensive components. Every experi- 

enced radio technician knows that a 
natural law seems to be that the most 
costly parts are the most easily dam- 
aged. The danger signal is up. Persons 
setting out to do transistor circuit 
work are giving serious forethought to 
protective measures. This writer knows 
first -hand the horror of burning out an 
expensive transistor even before secur- 
ing the required test data. 

For future guidance, a careful study 
has been made of the ways in which 
these crystal devices can be damaged, 
and the findings are presented in this 
article in hope that they will be of 
service to other tèchnicians. If you 
know how you can get into trouble 
with these units, avoiding the pitfalls 
will be easier. 

Supply Potential Polarity 
Correct polarity of applied voltages 

is very important in transistor circuits. 
Reversing the high -voltage supply in a 
tube circuit means nothing more than 
making the plate negative and stop- 
ping circuit operation. But reversing 
the comparable collector voltage in a 
transistor circuit means a quick burn- 
out. 

It is worthwhile noting that use of 
the wrong polarity is an easy matter 
for the newcomer to transistor circui- 
try, although he may have had years 
of experience in tube applications. In 
fact, the more experience he has had 
with tubes, the more apt he will be to 
make the mistake with point- contact 
transistors because it has become his 
habit to make the grid negative and 
plate positive. The reverse is correct 
in point- contact transistor circuitry 
(See Fig. 2A). The emitter, which is 
comparable to the tube grid, is biased 
positive, while the collector, which is 

40 

comparable to the tube plate, is made 
negative. Both emitter and collector 
voltages are viewed with respect to 
the base (germanium wafer) which is 
comparable to the tube cathode. 

In the point- contact transistor, maxi- 
mum current flow (crystal forward 
current) occurs when either the emit- 
ter or collector whisker is made posi- 

EUiTVn's NOTE: An annou nee oient lais 
just coal e through from Raytheon that 
they are in produelion on the ('ti7lt 
junction -type transistor. The CK721 
junction type is available only in limited 
quantities at the present time. Their 
suggested prier on the ('1í74.2 has been 
dropped to $7.tiO each. For additional in- 
f rmation on the design and application 
of transistors. see the article "Build This 
Transistor Rre(' i err" on pa qe .t3 of this 
íN411 e. 

tive with respect to the base, just as 
in crystal diodes. The emitter supply 
voltage. being normally "whisker -posi- 
tive," is low (on the order of t, volt) 
so that emitter current, while higher 
than collector current, is held to a safe 
value. Reversing the emitter voltage 
polarity will impair circuit operation 
but will not damage the transistor. 
When the collector voltage polarity is 
reversed, a large forward current 
flows, due to the much higher collector 
voltage, and burnout occurs quickly. 

In the junction -type transistor, 
shown in a basic amplifier circuit in 
Fig. 2B, the supply potential polarities 
are the same as in a tube circuit - 
emitter negative and collector posi- 
tive. While this reduces the chance of 
a mistake when transferring the at- 
tention from tubes to junction tran- 
sistors, a very good likelihood of error 
is present when working back and 
forth between point- contact and junc- 
tion transistors. Reversing the polarity 
of the junction transistor collector 
supply voltage is just as disastrous as 
in the case of the point- contact unit. 

While on the subject of polarity, at- 

By 

RUFUS P. TURNER, K6AI 

tention should be called to the fact 
that a polarized circuit component 
such as an electrolytic condenser or 
d.c. meter normally is connected 
"backward" in some transistor cir- 
cuits, especially those using point - 
contact transistors. To tube circuit 
technicians, long accustomed as they 
are to grounding the negative terminal 
of an electrolytic condenser, the neces- 
sity for grounding the positive in 
point- contact transistor circuits may 
be overlooked. 

Mounting and Soldering 
When the Raytheon CK703 point - 

contact transistor first appeared on 
the market in 1949, the ingenuity of 
technicians was taxed regarding a sat- 
isfactory way to make contact with 
the tiny base pins of that unit. Solder- 
ing to the pins was strongly discour- 
aged. The size and construction of the 
CK703 was the same as the CK716 
shown in Fig. 1. This writer devised a 
socket (See "A Crystal Receiver with 
Transistor Amplifier" by Rufus P. Tur- 
ner. RADIO & TELEVISION NEws, January 
1950) which, though small in size, 
turned out to be bulky by comparison 
with the transistor. 

At present, a tiny molded phenolic 
socket (Cinch Exp. 8749) is available 
for the CK716. The Cinch 8672 sub- 
miniature socket accommodates West- 
ern Electric Type A1698 and Bell Lab - 
oratories Types M1725 and M1729. The 
3- pinned General Electric Types Gll 
and G11A may be plugged into a 5- or 
7 -pin subminiature tube socket. Each 
of the junction types examined thus 
far by the writer (typical example: 
Germanium. Products Corp. -Federated 
Semi- Conductor, Inc. No. RD2517) 
have pigtail leads. 

If the transistor is not provided with 
pigtail leads, no attempt should be 
made to solder or weld connections to 
its terminals unless the transistor 
manufacturer specifically sanctions 
this method of connection. It is fairly 
easy to damage germanium devices 
with heat such as that from a solder- 
ing iron or welding device. When sol- 
dering to the pigtail leads of tran- 
sistors provided with such leads, hold 
the pigtail tightly with long nose 
pliers as close as possible to the body 
of the transistor and continue to grip 
the lead for a short time after the 
joint appears to have cooled. The 
pliers will conduct the heat away. pre- 
venting its entry into the interior of 
the transistor. Two good rules are to 
complete the soldering job as quickly 
as possible and to use as long a pigtail 
in the construction as possible. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Transistors may be mounted in any 
position. This is a convenience, since 
full exploitation of their small size 
often favors mounting transistors in 
whichever is the most convenient posi- 
tion. 

Protection from Transients 

Transistors must be protected from 
large voltage surges. A very sensible 
precaution before inserting the tran- 
sistor is to examine a circuit thor- 
oughly for possibility of surges. Dam- 
aging transients may be set up by 
steep signal waveforms, circuit switch- 
ing, kickback from inductive compo- 
nents, sudden application of steady 
operating potentials, and similar 
causes. 

Each circuit should be analyzed as 
an individual case and necessary reme- 
dial steps taken to reduce transients 
to, or lower than, the maximum po- 
tentials specified for the transistor to 
be used. 

When theoretical investigation of 
transients must be supplemented with 
experimental data, the tests often can 
be made satisfactorily with an equiva- 
lent 3- terminal resistor network sub- 
stituted in the circuit for the tran- 
sistor. 

Sudden switching of steady operat- 
ing potentials on or off is to be avoided 
in new test circuits which have not 
been investigated fully. In a strange 
transistor circuit, it is advisable to in- 
crease the various operating poten- 
tials, in a stepless manner, slowly and 
simultaneously from zero to the de- 
sign level. Only in this way can cer- 
tain transistor damage be averted. 

Current Limiting 

Care must be taken to keep tran- 
sistors in some circuits from becoming 
d.c. unstable and running to destruc- 
tion. One such circuit is the oscillator 
(Fig. 3) in which a parallel resonant 
circuit is inserted between base and 
ground. Sufficient resistance must be 
present at R, and Rr to limit emitter 
and collector currents to safe values. 

A good precaution is to install a 
current limiting resistor, selected to 
conform to the type of transistor and 
circuit operating conditions, in series 
with the emitter of any transistor os- 
cillator. If a collector load resistor is 
not employed normally in the circuit, 
another resistor should also be con- 
nected in series with the collector. 
Current limiting resistors are desira- 
ble also in many transistor amplifier 
and control circuits, especially in those 
circuits employing external base re- 
sistors or in which a coil or trans- 
former is used instead of a load re- 
sistor in the output. In Fig. 2, points 
A and B are the proper locations for 
current limiting resistors. 

External resistance connected be- 
tween the transistor base and ground 
tends to make the transistor unstable. 
Hence, any attempt to "cathode bias" 
a transistor must be approached with 
caution. When it is imperative to em- 
ploy such external resistance in a cir- 
cuit, its value must be kept as low as 
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Fig. 2. Single -stage ampliliers (A) point-contact, and (B) (unction types. 

possible to prevent instability. "Cath- 
ode- biased" transistor amplifiers fre- 
quently oscillate or "sing" unless the 
base resistors are bypassed adequately. 

In all transistor circuits, care must 
be taken to avoid excessive peak cur- 
rents. Such current peaks can occur 
easily when high capacitances effective- 
ly are in series with either electrode 
of the transistor. The situation is very 
much the same as that in which a 
large filter condenser follows a metal- 
lic rectifier. Current limiting resistors 
must be provided for reduction of the 
peak currents. 

Temperature Environment 
While germanium transistors show 

negligible self -generation of heat, they 
are sensitive to ambient temperature, 
the junction type to a greater extent 
than the point- contact type. In fact, 
temperature dependence is one of the 
unsolved shortcomings of the tran- 
sistor. 

It is inadvisable, for that reason, to 
operate transistors at full ratings at 
high temperature. While - 80 degrees 
centigrade has been stated as the top 
operating temperature for some tran- 
sistors, it is best to consult the ratings 
of the individual type to he used. A 
warm chassis is not a good place to in- 
stall transistors. The junction type 
particularly must be kept well away 
from hot tubes, resistors, and similar 
components. 

It is correct to regard transistors as 
rugged, since they have given good 
account of themselves in vibration and 
shock tests, appearing better than 
vacuum tubes in some instances. But 
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Fig. 3. Circuit of a "base" oscillator. 

this is no reason to be unduly careless 
in handling them. Possible damage 
should not be risked by tapping or 
hammering on transistors or by drop- 
ping them from considerable heights. 
To prevent possible internal deforma- 
tions, the transistor should not be 
pinched excessively by its mechanical 
mounting. 

With transistors, we are in very 
much the same position as with vacu- 
um tubes during the 20's. In those 
days, tubes were expensive and fragile 
and we just did not throw them 
around. Every circuit was checked and 
its "bad acting" possibilities thorough- 
ly considered before tubes were 
plugged into their sockets. 

If for no other reason, the present 
cost of transistors should put us on 
guard. The best procedure is to be- 
come fully aware of the possibilities 
for damage to the units, and then to 
check and double check all circuitry. 
Finally, care must be exercised in the 
initial operation of an experimental 
transistor circuit. 

This portable, battery- operated television receiver uses transistors and no tubes 
except the S" picture tube (at the right). This unit was one of the series of Iran. 
sistor equipment demonstrated recently by RCA at its Princeton. N. J.. Laboratories. 
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V.H.F. -U.H.F. 

"Suburban Ultra Q.Tee- 

Evaluating antenna performance -a 
"Megamatch." scope. and GDO are used. 

'Ultra Q-Tee" 

ANTENNA 

DESIGN 
By 

L. F. B. CARINI 
Assistant Chief Engineer 

The LaPointe. Plascomold Corp. 

Engineering criteria in developing an all- channel 
antenna for both u.h.f. and v.h.f. video bands. 

TELEVISION at u.h.f. has presented 
the engineering laboratories with a 
host of new and unusual problems. 

Among these, one of the most interest- 
ing has been the design and develop- 
ment of effective u.h.f. antennas. 

The majority of v.h.f. antennas of 
past design and in current use are 
unsuited inherently for the reception 
of u.h.f. Directivity patterns are poor 
and, more important, these antennas 
fail to produce the gain required to 
pick up elusive u.h.f. signals. 

Designing an antenna capable of 
providing a uniform gain over the en- 
tire u.h.f. spectrum is, in itself, an 
inordinate technical challenge. With 
v.h.f. the dozen channels ranging from 
54 mc. to 216 mc. presented no serious 
problem, and indeed, many of the so- 
called all- channel antennas gave satis- 
factory response for average service. 
The problem of designing an antenna 
that has a reasonably linear response 
for all the u.h.f. channels and for 
v.h.f. as well, becomes complicated by 
the inability to decide upon compatible 
values in compromising between theo- 
retical and physical ideals. The new 

band of ultra -high frequencies is so 
broad, comparatively speaking, that 
many antenna types which were en- 
tirely satisfactory at v.h.f. cannot be 
adapted for u.h.f. 

The accompanying chart (Table 1) 
shows the relative gain of various 
types of u.h.f. antennas as compared 
to a simple dipole used as reference. 
Note that, as in v.h.f., the highest 
gains are furnished by the more di- 
rectional arrays. 

Theoretical considerations have dic- 
tated and practical tests have proven 
that the best policy is to combine a 
u.h.f.- designed element or antenna 
with a v.h.f. antenna for optimum all - 
channel reception. Such an antenna 
is shown on the cover. Resonant fil- 
ters. or channel separators, in the 
form of printed circuitry may be em- 
ployed to effectively separate the v.h.f. 
portion of the antenna from the u.h.f. 
elements. The use of printed circuits 
permits filters to be applied directly 
to the antenna where the division of 
elements actually defines the limits of 
channel segregation. Printed circuitry 
makes possible small, compact LC units 

Table 1. Comparative gain for several types of antennas suitable for u.h.f. reception. 

TYPE 
Dipole PA wave center fed) 
V (single) 
V (2 -bay) 
Double Dipole 
Bow Tie 
Folded Dipole' 
Helical 
Rhombic 
Corner Reflector 
Yagi (single 12- element) 
Yagi (2 -stack 12- element) 
Colinear 
Colinear (4 -bay array) 
Colinear (8 -bay side -by -side) 

With reflector 

FREQUENCY RANGE 
Broadband 
Broadband 
Broadband 
Broadband 
Broadband 
Broadband 
Broadband 
Broadband 
Broadband 
Single Channel 
Single Channel 
Multiple Channels 
Multiple Channels 
Multiple Channels 

GAIN (in db) 
0 

2 -3 

5 -6 

3 -4 

3 

5 
8 

9 
10 
14 
17 
9 

14 
17 
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of light weight. which when properly 
encapsulated, are electrically stable 
and weatherproof as substitutes for 
the usual large inductances and con- 
densers. 

For metropolitan service, it was 
found that the average 2 to 3 db gain 
supplied by a simple broadband "V" 
cut for u.h.f. when added to a v.h.f. 
antenna would provide adequate gain 
within city limits. In fringe areas 
where maximum signal gain must be 
obtained, the v.h.f. antenna is used in 
conjunction with a u.h.f. multi -ele- 
ment yagi. Gain as high as 14 db is 
obtained to satisfactorily pick up a 
signal in the most difficult locations. 
This type of antenna was extensively 
employed in the Portland area. 

Other considerations of what con- 
stitutes good u.h.f. antenna design re- 
flect the importance of physical con- 
struction. At u.h.f., any slight physical 
displacement of the antenna, or its 
constituent components, is sufficient to 
introduce noise, picture fluctuation, or 
ghosts. Therefore, one of the primary 
precautions to observe in engineering 
development is rigidity in design and 
permanence of construction. Vibra- 
tion proofing and a freedom from any 
movement of the antenna elements be- 
come particularly important because 
they contribute to maintaining a 
steady signal input to the receiver. 
For this reason, large metal surfaces 
which offer considerable high wind 
resistance are objectionable and should 
be made of screen or perforated sheet 
metal. Use of a Fiberglas boom for 
the yagi antenna increases the strength 
and rigidity of the array. Noise gen- 
eration at u.h.f. is serious enough as a 
result of tube noises and it should not 
be augmented by defective and loose 
mechanical connections as contributed 
by corrosion and rubbing of parts dur- 
ing high winds. 
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IMPROVING 

THE 

WILLIAMSON 

AMPLIFIER 
By 

DAVID HAFLER and HERBERT I. KEROES 
Acre Products Company 

THE Williamson amplifier circuit is 
undoubtedly the most popular am- 
plifier circuit ever developed for 

high quality audio reproduction., It 
has become famous throughout the 
world, and its popularity is certainly 
justified. It provides amazingly clean, 
clear reproduction of a quality which 
sets a new standard of performance 
against which all newer circuits have 
been judged. The circuit permitted 
the home constructor or experimenter 
to achieve audio quality surpassing 
that which was commercially available 
at the time. 

The high quality of the amplifier is 
due to several design principles. All 
stages are designed for minimum dis- 
tortion and maximum bandpass. Class 
A triodes are used throughout. A push - 
pull, resistance -coupled driver stage is 
used to provide adequate signal at low 
distortion to the push -pull output 
stage. This stage consists of triode 
connected tetrodes which furnish a 
very important advantage over con- 
ventional low mu triodes. They require 
grid signal voltages of approximately 
40 volts for full output as contrasted 
with 60 or 70 volts for triodes of the 
2A3 and 6B4 type and 80 to 90 volts 
for a tube like the 6AS7G. In many 
triode amplifiers, there is more distor- 
tion generated in the attempt to drive 
the output stage than there is in the 
output stage. In the Williamson cir- 
cuit there is sufficient drive available, 
and the limiting factor is the distor- 
tien inherent in the output stage. This 
is kept to low levels through the use 
of a feedback loop encompassing the 
entire four -stage circuit, including the 
output transformer. 

These distinctive features of the am- 
plifier make for a truly high grade 
circuit. The basic principle of the de- 
sign is that there is no skimping. For 
example, Mr. Williamson stipulated 
design specifications and operating 

February, 1953 

Top chassis view of the "ultra-linear" Wil- 
liamson amplifier. A specially- designed out- 
put transformer is required in this circuit. 

A variation on the Williamson circuit which provides 

"ultra- linear" operation and a minimum of distortion. 

parameters for the output transformer 
to be used to insure that this critical 
component had frequency response far 
in excess of the audio band and could 
handle 20 watts of undistorted power 
even though the power rating of the 
complete circuit was less than 15 
watts. 

This combination of attributes 
makes an outstanding amplifier with 
frequency response from 10 cps to 100 
kc. (a wide bandpass provides good 
transient response) and intermodula- 
tion distortion of less than 1% at 10 
watts of output. It has the elusive 
quality of "presence" which cannot be 
reflected in measurements but only in 
listening tests. 

Improving the Williamson circuit is 
obviously a difficult task. It seems 
that conventional designs using con- 
ventional components are unlikely to 
excel the Williamson either in listen- 
ing quality or in laboratory tests. 

However, a recent unconventional 
circuit development has made possible 
a simultaneous reduction in distortion 
and increase in efficiency in the out- 
put stage of the Williamson (and 
many other circuits). This new cir- 
cuit arrangement, on which patents 
are pending, is termed "ultra- linear "_ 

operation -a name chosen because the 
circuit represents the most linear pos- 
sible mode of operation of a pair of 
output tubes. It is neither triode nor 
tetrode tube operation but borrows the 
advantages of both without the disad- 
vantages of either. 

"Ultra- Linear" Operation 
Arguments concerning triodes versus 

tetrodes have been carried on for 
many years without any definitive con- 
clusions. Each tube type has its ad- 
vantages and its disadvantages, and 
those who favor either will find many 
reasons to justify their choice while 
disparaging the other type. The pres- 
ent status of the battle seems to be 
that the tetrode advocate is in the 
minority. The triode with feedback, 
such as is used in the Williamson cir- 
cuit, has surpassed it in popularity 
among home constructors and custom 
builders of audio equipment although 
not among commercial manufacturers. 
The commercial interests are moti- 
vated by the fact that the efficiency of 
tetrodes is higher than triodes, and the 
distortion of a tetrode amplifier can 
be made lower over a greater operat- 
ing range than can be done with 
triodes. 

Since there are arguments on each 
side, the choice between the two must 
be based on the relative weights of 
the various factors by which they dif- 
fer. One person prefers triode low im- 
pedance: another likes tetrode power 
sensitivity. Similarly, the triode pro- 
ponent likes the sound of triodes; the 
tetrode man likes tetrode sound. Each 
rejects the elusive and minute distor- 
tions which characterize the other 
tube type. 

The basic cause of the whole argu- 
ment seems to be that neither tube 
type is close enough to perfection. 
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Fig. 1. "Ultra- linear" connection of a tetrode 

Each has its faults. Conventiona 
tubes are essentially nonlinear circuit 
elements. As such, they generate audi- 
ble distortion. Acceptance of one type 
is not necessarily because of its quali- 
ty -often it stems from rejection of 
the other type. Choice resolves to the 
lesser of two evils. The remedy for 
this basic situation can only come 
from either a new tube type or from 
a new method of operating existing 
tube types. 

The tetrode output tube can be 
operated as a triode by connecting 
screen to plate as is done in the Wil- 
liamson circuit. If the screen is par - 
tially connected to the plate, we have 
what is effectively a new type of 
tube. This can be accomplished by 
connecting the screen grid to a point 
on the primary winding of the output 
transformer as is illustrated in Fig. 1. 
If the primary tap is at the top of the 
winding, we have a triode tube with 
plate characteristic curves concave up- 
ward. If the tap is at the low end, the 
"B plus" point, we have a tetrode 
with plate characteristic curves con- 
cave downward. At a critical inter- 
mediate point, we obtain a plate 
characteristic which is essentially a 
straight line. This is the point of 
"ultra- linear" operation and the point 
of minimum distortion. 

Fortuitously, the "ultra- linear" point 
also has several additional operating 
advantages. It maintains the full ef- 
ficiency and power sensitivity of the 
tetrode along with its high power 
capabilities. Simultaneously, it has 
low internal impedance like the triode. 
It combines the most advantageous 
features of each and has lower har- 
monic and intermodulation distortion 
than either of the two basic tube 
types. 

Fig. 2, for example, shows a com- 
parison of the intermodulation distor- 
tion of a push -pull stage without feed- 
back for triode connection, "ultra - 
linear" connection, and tetrode con- 
nection. These curves show that the 
triode cannot handle high powers 
while the tetrode has relatively high 
distortion at lower operating levels. 
The "ultra- linear" stage obviously is 
an improvement over either of the 
others over most of the useful power 
range. Evidently, with other things 
held equal, an "ultra- linear" output 
stage must make a better amplifier 
than can be realized with any triode 
or tetrode circuit. 

One of the more subtle advantages 
of "ultra- linear" operation lies in the 
inherent regulation of this type of out- 
put stage. There is practically no 
change in tube current drain from 
44 

quiescent operation up to full output. 
This permits the use of a minimum 
power supply. With other operating 
arrangements there is a loss of low 
frequency power handling capacity if 
the power supply regulation is inade- 
quate. 

"Ultra- linear" tube operation can- 
not be utilized with standard output 
transformers. It is necessary to have 
a tapped primary winding, and the 
conventional units of multiple impe- 
dance have taps at positions which 
do not give optimum results. The pri- 
mary tap for tube types such as are 
commonly used in the Williamson cir- 
cuit must be at a point so that the 
load impedance in the screen circuit 
is 18.5'» of the load impedance in the 
plate circuit. In order to carry through 
the optimum conditions, a special 
transformer, the Acrosound TO -300, 
has been developed to be used for 
"ultra- linear" operation of beam power 
tubes of the 6L6, 807, 5881, and KT- 
66 type. It is a unit which has a 
tapped primary of 6600 ohms total im- 
pedance with the screen -to- screen load 
impedance 1220 ohms -the ratio of 
plate -to- screen load which provides 
most linear tube characteristics. The 
transformer also has a frequency 
characteristic of plus or minus 1 db 
from 10 cps to 100 kc. and the ability 
to handle 40 watts of audio power 
over a very wide frequency range. 

The specifications of this trans- 
former exceed those stipulated by Mr. 
Williamson. The operating conditions 
of the output stage exceed those of 
his triode -connected tubes. Therefore, 
since the Williamson circuit using the 
"ultra- linear" output stage will have a 
more linear characteristic in that por- 
tion of the amplifier which is its weak- 
est link and the prime source of dis- 
tortion, the combination of "ultra - 
linear" stage and the Williamson cir- 
cuit can be expected to be an improve- 
ment over the original. Actually, the 
power output of the "ultra- linear" 
Williamson is about doubled for the 
same distortion as compared to the 
triode Williamson and auditory quali- 
ty is also improved. 

Combining the Two Circuits 
Fig. 3 shows the complete circuit 

of the Williamson amplifier with the 
"ultra- linear" output stage. Several 
minor changes have been made from 
the original circuit for optimum inte- 
gration of the two circuits. All of the 
changes from the original circuit are 

Fig. 2. Comparison of distortion charac- 
teristics of triode, "ultra- linear," and tet- 
rode stages. See text for full details. 
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shown within dotted lines on the 
schematic. The change in the output 
transformer is the major change. The 
other deviations from the original in- 
volve only a few condensers and re- 
sistors. These changes readjust the 
feedback to maintain it at the desired 
20 decibels, and they also improve on 
the stability margin of the original 
circuit. 3. 

The circuit requires a power supply 
furnishing between 425 and 450 volts 
at 130 to 140 ma. This is obtained 
most simply by using a standard 400 
volt, 200 ma. power transformer with 
5V4G rectifier and condenser input. 
Operation of the power transformer 
at the lower drain provides higher - 
than -rated output voltage along with 
cool operation. The input filter con- 
denser should have at least a 500 
working volt rating while the later 
condensers can be 450 or 475 volt types. 
The use of a cathode -type rectifier 
limits the initial voltage surge so that 
higher rated condensers are not re- 
quired. 

In order to get equal output signals 
from each half of the phase inverter, 
the plate and cathode resistors should 
be matched to within 1%. If equipment 
for measuring this closely is not avail- 
able, the use of 1% deposited carbon 
resistors (made by Continental Car- 
bon, IRC, or Wilcor) is suggested. This 
also applies to the plate load resistors 
of the push -pull driver stage which 
should be matched so that the drive to 
the output stage is equal on both sides. 

The output tubes can be 807's, 5881's, 
WE350A's, or the British KT -66's. All 
of these can take the recommended 
voltage without exceeding tube dissi- 
pation. Though the difference in per- 
formance is not substantial, the au- 
thors have found that the KT -66 pro- 
vides the lowest distortion at low pow- 
er levels (around one or two watts), 
and its power capabilities are some- 
what better than the others. 

It is highly recommended that, as 
shown, the output cathode resistors be 
bypassed with a condenser in excess of 
100 i fd. This avoids third harmonic 
distortion and consequent intermodu- 
lation distortion particularly under 
conditions of high level dynamic op- 
eration.) 

Negative feedback is carried around 
the output transformer and all four 
stages. This negative feedback re- 
duces distortion, hum, noise, and out- 
put impedance by a factor of 10. In 
connecting the feedback loop, the color 
coding of the plate and screen leads 
of the output transformer should be 
observed. As indicated on the sche- 
matic, the plate and screen leads 
marked with a white tracer should be 
paired and connected to the lower out- 
put tube; this tube is on the side of 
the circuit which is energized from 
the cathode of the phase inverter. The 
other plate and screen leads go to the 
side of the circuit which comes off the 
plate side of the phase inverter. In 
this way, feedback phasing is correct, 
and there will be no oscillation of the 
amplifier at either high or low fre- 
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quencies if the remainder of the cir- 
cuit has been wired correctly. 

The feedback connection is made 
from the 16 -ohm tap irrespective of 
the tap used to connect the speaker. 
This arrangement saves having to re- 
connect the output winding and change 
the feedback resistor should a speaker 
of different impedance be connected to 
the amplifier. 

A bias balancing network is shown 
in the cathode circuit of the output 
stage. This cannot compensate for 
badly mismatched tubes, but it does 
permit adjusting for normal variations 
from tube to tube. A milliammeter 
should be inserted in each cathode cir- 
cuit at the points marked "X ", and the 
cathode currents should be balanced 
by adjusting the potentiometer. Each 
tube should draw in the neighborhood 
of 60 ma. if the plate supply voltage is 
450 volts. If the plate voltage is 400 
volts, the current drain will be ap- 
proximately 50 ma. 

Amplifier Performance 

Maximum undistorted output of the 
"ultra- linear" Williamson amplifier is 
about 30 watts. This output is achieved 
with an input signal of one volt. In 
the triode Williamson, close to two 
volts of drive are required, and maxi- 
mum output is not over 15 watts. 

The comparative intermodulation 
data for the triode and "ultra- linear" 
Williamsons is shown in Fig. 4. It can 
be seen that the "ultra- linear" circuit 
provides about double the power be- 
fore the distortion becomes serious. At 
levels of one or two watts, the inter - 
modulation is in the vicinity of .06 ":. 
At 13 watts of output, it is only .3' 
and it reaches the 1', point at about 
20 watts. 

The high power handling capacity 
of the amplifier is well demonstrated 
by the power curve of Fig. 5. It rep- 
resents the maximum undistorted 
power available at various frequen- 
cies. The amplifier puts out 25 watts 
at 20 cps and nearly 30 watts past 20 
kc. This power curve is not a response 
curve. It would be possible for response 
to be flat and for power to be down 

{ considerably at the ends of the fre- 
quency spectrum. The undistorted 

Underchassis view of the "ultra linear" 
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Fig. 3. "Ultra- linear Williamson circuit. 

power measurement is a much more 
rigid test of amplifier performance 
than a response curve run at a 25 watt 
level where the distortion is ignored. 
Little publicized data makes the dis- 
tinction between a true power curve 
of undistorted power and a high level 
response curve. 

Fig. 6 shows the response curve 
which is broad beyond normal re- 

Dotted sections are changes from original, 

quirements. The response of plus or 
minus 1 db from 2 cps to 200 kc. is re- 
quired to minimize phase shift in the 
audio band since very small variations 
in gain are correlated with compara- 
tively large variations in phase even 
at points far removed from where the 
response is first observed to vary. Li 
this circuit, the response is flat from 

(Continued on page 98) 

Williamson amplifier. Top chassis view showing specially- designed output transformer. 
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TV SIGNAL 

DISTRIBUTION 

METHODS 

By EDWARD M. NOLL 

MULTI- RECEIVER systems can be 
simple or very elaborate depend- 
ing on the number of outlets, 

signal levels, and distribution require- 
ments. Outlet arrangement can vary 
from a simple outlet box for supply- 
ing two receivers to an apartment 
house installation serving hundreds of 
receivers. The objective of an outlet 
system is to supply as good or better 
signals to each receiver than could be 
obtained from a separate antenna for 
each receiver. This objective is ob- 
tained with ease for some installations 
but only with difficulty for others. 
Outlet system criteria are as follows: 

1. Signal Level. Sufficient signal 
level should be delivered to each re- 
ceiver input for each desired station. 
Levels should correspond to what 
could be obtained from a conventional 
antenna system for each receiver at 
the same location. Some tolerance 
can be extended in a strong signal 
area in regards to signal level because 
of the receiver a.g.c. facility. Ampli- 
tude must not be allowed to decline 
to a level where noise and interfer- 
ence become more apparent on the 
picture. In weak signal areas it is 

Fig. 1. Blonder -Tongue MA4 -1 -M mixer -amplifier. Unit has four chan- 
nel amplifiers and supplies two sets or one set and a distribution line. 

Several ways of handling multi- receiver TV installations 
including strong -fringe, all- strong, or all -fringe signals. 

advisable that the multi -outlet system 
give a boost to the signals so stronger 
signals are available at each receiver. 

2. Signal -to -Noise Ratio. A distri- 
bution system should have a high sig- 
nal-to noise ratio. Although amplifi- 
cation is advisable, amplifiers need to 
establish a signal -to -noise ratio com- 
parable to or better than a high qual- 
ity tuner. Terminations are exacting 
in feeding receiver groups since mis- 
matches open such lines to high noise 
levels and interference. 

3. Interaction. A difficult multi -out- 
let problem is the elimination of such 
interference between receivers as local 
oscillator radiation, other spurious 
beats, and loading. Thus a distribution 
system must have definite one -way 
characteristics -transfer of signals to 
receivers but maximum rejection of 
signals attempting to leave the re- 
ceivers. Again, terminations must be 
exacting as any standing waves on 

Fig. 2. (A) Wide -band booster and outlet box arrangement. (B) Method for combining 
local and fringe area signal distribution. (C and D) Reducing receiver interaction. 
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lines can be shifted by receiver channel 
switching, changing ratios and load- 
ing at other receivers on the line. 

4. Signal Level Range. Still another 
difficult multi -outlet problem is the abil- 
ity to handle wide signal level ranges 
(both fringe and local) on the same 
distribution system. Both weak and 
strong signals on the line can be try- 
ing, presenting such problems as over- 
load, picture superimposition, oscilla- 
tions, and beat interference. It is dif- 
ficult to hold down the strong signals 
(without sacrificing their quality) and, 
at same time, permit maximum ampli- 
fication of weak signals. 

Basic Methods 
A simple multi- outlet box is satis- 

factory when sufficient signal is avail- 
able. There is a substantial signal loss 
in almost all outlet boxes and-if any 
one of the desired channels is low in 
level, picture quality declines. Often 
on the high -band channels a particular 
channel can be peaked by experimenting 
with the lengths of line between the 
outlet device and each receiver. A slid- 
ing, two -foot length of tinfoil on each 
lead is helpful in peaking line length 
for optimum performance on a given 
weak channel. 

If signal levels are weak a wide - 
band booster should be used ahead of 
the outlet device (Fig. 2A). Here, on 
occasion, we must cope with the dif- 
ficult problem of handling both weak 
and strong signals. Some possible so- 
lutions to this simple outlet method 
are: 

a. Use the attenuator included with 
wide -band amplifier or employ an ex- 
ternal attenuator. Adjust control 
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until strong signal does not over- 
load amplifier -no oscillation or super- 
imposition of strong signal on some 
other weak channel. 

b. If there is a great level differen- 
tial between strong and weak stations 
(local and fringe reception from a dis- 
tance greater than 35 -40 miles) the 
control setting method is not adequate 
because fringe level is sacrificed. Care- 
ful antenna orientation can often re- 
duce the problem. Set the antenna for 
peak or near -peak fringe reception in 
combination with minimum pick -up of 
local channels. This is often a tedious 
adjustment as improper orientation on 
local channels can also cause loss of 
picture resolution or reflections. This 
task must be performed carefully and 
critically. 

c. A more elaborate and sometimes 
the only solution to the difficulty is to 
use separate antennas. Choose a high - 
gain and sharp -pattern antenna for 
fringe reception and a simple antenna 
for local reception. Apply separate 
transmission lines to the antennas. 
Connect line from local antenna, Fig. 
2B, to output of wide -band booster or 
through attenuator to input of wide - 
band amplifier. The length of the line 
from the local antenna must be ad- 
justed critically so as not to act as a 
suppression stub for one of the fringe 
channels. This can be done by cutting 
off three -inch lengths and observing 
its influence on fringe station level. 
Pieces of tinfoil on each line can help 
in obtaining optimum adjustment. 

The outlet box has as a second 
major function, the minimization of 
interaction between receivers. This can 
be in the form of loading (change of 
signal levels at one receiver when a sec- 
ond receiver is switched from channel 
to channel) or local oscillator feed - 
through (interference pattern formed 
on one receiver as a result of the ad- 
mission of local oscillator signal from 
the second receiver). Consequently, 
the outlet device should act as a one - 
way device as much as possible -least 
attenuation of the signal passing 
through to the receiver but maximum 
rejection of signals attempting to 
leave the receiver. 

This can be a severe problem in 
trying to connect a multi -outlet re- 
ceiver with strong local oscillator 
feedthrough to the antenna terminals. 
A few possible solutions are: 

a. Insert tunable boosters between 
outlet device and individual receivers 
(Figs. 2C & 2D). A booster of adequate 
design is an excellent one -way device, 
providing amplification of the signal 
in one direction and good rejection of 
any signal attempting to move in the 
other direction. 

b. The first solution can result in a 
somewhat poorer signal -to -noise ratio 
as signals are divided before amplifi- 
cation. A better plan is to include a 
wide -band booster ahead of the outlet 
device and separate tunable boosters 
for individual receivers. This is a prac- 
tical means of multi- outlet installa- 
tions for fringe areas. 

c. If strong signals are available, 
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signal attenuators can be inserted in 
the receiver lines and adjusted for 
maximum attenuation of the local os- 
cillator signal without a degrading loss 
of the station signal level. 

Distribution Amplifiers 
The plan of amplification- before -di- 

vision is employed in most of the com- 
mercial types of multi- receiver sys- 
tems. This expedient retains a better 
signal -to -noise ratio than is possible 
if the signal is first divided (reduced 
in level) and then amplified. Commer- 
cial systems can supply from two to 
hundreds of outlets depending on the 
design and number of units used. A 
small four -position arrangement con- 
sisting of a wide -band amplifier and 
two multi -outlet boxes (or a single 
four -receiver box) is effective in 
serving four receivers for duplex and 
semi -detached housing (either four 
apartments or two families with re- 
ceivers on each floor). 

With a good high -gain antenna and 
proper installation, good fringe area 
reception is possible with this arrange- 
ment. Critical performance checks 
must be made and all problems re- 
duced as much as possible, using tech- 
niques mentioned previously. The use 
of a separate tunable booster at each 
receiver can improve fringe results. 

Commercial systems generally con- 
sist of four basic units which can be 
arranged in numerous combinations to 
supply from 2 to 2000 TV sets. These 
units are: 

a. Small distribution outlet ampli- 
fier to supply two individual receivers. 
The function of this unit is the same 
as the ordinary outlet box. However, 
this type of vacuum tube outlet box 
has a circuit that has little or no loss 
(some few with gain) and provides 
thorough isolation between receivers. 

b. Larger distribution amplifiers 
with a number of individual receiver 
outlets (four to ten) with thorough 
isolation between outlets and very lit- 
tle signal loss. On most distribution 
amplifiers there are separate line out- 
lets available to permit continuance of 
the coaxial line path to succeeding dis- 
tribution amplifiers. Some slight loss 
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Fig. 3. Three ways in which the distri- 
bution amplifiers can be connected. See 
text for complete application information. 

is encountered at these low impedance 
line outlets. Regular receiver outlets 
have a 300 -ohm impedance. 

c. Wide -band amplifier with a high 
gain is used to bring up signal 
level for a fringe -area or weak -signal 
distribution installation. For least dif- 
ficulty in a distribution system, the 
signal level for each channel should 
reach a 10,000 microvolt level. When 
signal levels are lower, the line runs 
must be planned carefully to avoid 
noise pick up. Signal is attenuated 
rapidly as line lengths are increased 
and it is possible to have the signal 
fall off so seriously that poor signal - 
to -noise ratios are established at the 
input of the next distribution unit. 
This poor ratio will continue through 
the succeeding units of the distribu- 
tion system. 

d. High -gain amplifiers in the form 
of individual channel amplifiers asso- 
ciated with a central distribution am- 

(Continued on page 121) 

Fig. 4. (A and B) Two ways of 
arranging the distribution ampli- 
fier for a difficult signal area. (C) 
How two mixers are connected for 
use in multi-signal distribution. 
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AN IMPROVED CORNER 

HORN SPEAKER SYSTEM 
By 

GEORGE L. AUGSPURGER 
Audic Research Laboratories 

A new version of the integral space transducer 

originally described in the November 1949 issue. 

Over -all view of IS-800 corner horn cabi- 
net. It houses an ordinary 8" p.a. speaker. 

ids OMETHING for nothing" is a 
slogan that usually leads to dis- 
appointment in audio work. 

However, recent developments such as 
the reluctance pickup and the Wil- 
liamson amplifier circuit have served 
to give us something really worth 
listening to at a cost that does not 
preclude the purchase of food and 
clothing. It is only the speaker sys- 
tem, the most uncooperative and con- 
trary link in the whole audio chain, 
that has so far refused to satisfy the 
most critical listener for anything less 
than several hundred dollars. 

In the November 1949 issue of RADIO 
& TELEVISION News Ray Doby and the 
writer described a corner horn speak- 
er system which attempted to coax 
full -range response from smaller, less 
expensive speakers. The "integral 
space transducer," as it was called, 
was a step in the right direction, but 
it suffered from several unfortunate 
deficiencies. It presented a rather 
startling appearance (most people 
thought it was a portable bar), and 
was devilishly tricky to build. It also 
developed that the "I.S.T." was almost 
entirely at the mercy of its bass 
driver. Speaker selection was so criti- 
cal that the total system "... when 
she was good, was very, very good; but 
when she was bad, she was horrid!" 

The unit to be described here re- 
tains the basic features of the pre- 
vious design while gaining the ad- 
vantages of greatly -increased bass 
efficiency, simplified construction, non- 
critical driver selection, and lower 
cost. This new design, using an ordi- 
nary p.a. speaker ( Stromberg- Carlson 
RC -24) as a driver, can easily outper- 
form a good twelve -inch bass -reflex 
system. With higher quality eight - 
inch speakers such as the Altec 400B, 
the IS -800 will satisfy the most critical 
musical ear. The secret of its re- 
markable quality lies in the fact that, 
whereas its predecessor had merely 
helped the speaker achieve its best 

4S 

performance, the IS -800 gives its 
driver no choice. In other words, the 
horn loading, coupling chamber, back - 
wave enclosure, and reflex ports are 
all worked out to give such a degree 
of control over the speaker cone that, 
regardless of its own attitude, im- 
proved transient characteristics, ex- 
tended bass response, and more linear 
transfer qualities cannot help but re- 
sult. 

The IS -800 is basically a vertical 
corner horn of square cross- section. 
The driver is mounted at the base of 
the cabinet and is coupled to the horn 
by a small compression chamber and 
a concrete reflector block of the type 
used so successfully by P. G. A. H. 
Voigt. The horn expands along two 
adjacent sides of the square from a 
36 square -inch throat to a mouth area 
of 288 square inches. 

The completed cabinet looks some- 
what like a glorified office waste- 
basket. All four sides are alike and 
all taper toward the base of the unit. 
The slanting sides not only offer a 
pleasing appearance, but clearance 
space is provided for baseboards and 
moldings. Moreover, the driver back - 
wave is vented through the space be- 
tween the room walls and the sloping 
sides of the cabinet. 

The finished system is capped with 
a mahogany frame, and the horn 
mouth is protected by a perforated 
metal grille. The eye appeal of this 
simple design is quite favorable when 
compared with the usual visible lou- 
vers, ports, and ornate grille treat - 
ménts. Of course, there is no reason 
why the front panels of the IS -800 
cannot be decorated in any manner 
that the builder happens to like. We 
personally prefer the cabinet shown 
because it is harmonious and unobtru- 
sive in any furnishing scheme. 

The actual construction of the horn 
and cabinet may seem tricky and un- 
familiar. Actually, there is nothing 
really difficult to worry about, but a 

good job will take time ... a good 
deal more time than a bass -reflex cab- 
inet for example. The proper sequence 
of assembly is as follows: 

The two back panels (B,, B,) should 
first be cut out and fastened together. 
The panels are glued and screwed to 
the quarter -round joining strip and the 
triangular plywood base (F'). The two 
curved horn sides (C,, C,) are then 
cut and fastened to their struts 
(D,, D,). The struts, in turn, are 
fastened to the rear panels and the 
flared pieces joined with a section of 
quarter -round as was originally done 
for B, and B,. The front length of 
quarter -round, however, should be 
planed in such a way that the straight 
edges make an angle greater than 
ninety degrees toward the upper end. 

This bit of doctoring is necessary 
since the joint is not vertical. If the 
joining strip is used without modifica- 
tion, the front walls of the horn will 
be pulled out of square and trouble 
will result. 

The speaker mounting board (G) 
can now be installed and the coupling 
chamber completed by the addition of 
(H). which must be cut and fitted 
carefully to make a tight seal between 
the compression chamber and the horn 
throat. 

The horn proper needs the addition 
of a concrete reflector block for its 
completion. This task is perhaps the 
most satisfying and creative part of 
the whole proceeding. The builder. 
suddenly supplied with a fascinating 
batch of wet concrete, will probably 
spend a happy afternoon finding other 
uses for the messy stuff. The I.S.T., 
however, need only be tilted back at 
an angle of 45 degrees, and a small 
quantity of the mixture poured into 
its gullet. Pre-mixed dry concrete, 
available from almost any lumber 
company, is inexpensive and easy to 
use for this operation. 

The front panels (A,, A,) are mitred 
and fitted together, tacked and glued 
to another joining strip. Two '/z x 1 
inch strips are glued one -quarter inch 
from the outside edges of the front 
panels, and a thin mahogany strip is 
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glued to the lower front edges of the 
sheets. Kimsul bats are tacked to the 
inside surfaces, and the exposed sides 
are finished in any manner desired. 
Usually an application of wood filler, 
then one of stain, and two coats of 
satin -finish varnish will do a satisfac- 
tory finishing job. 

Before assembling the two halves of 
the cabinet, the concave surfaces of 
the horn should be covered with some 
sort of acoustic material. Acoustic 
tile cement is a good gooey compound 
to use when applying these deadening 
bats to the Masonite surfaces. 

Six one -inch holes are bored in each 
rear side of the backwave chamber, 
and the two sections are assembled 
into the complete IS -800 cabinet. If a 
separate tweeter is to be used, the 
tweeter mounting strut and the neces- 
sary wiring should be installed before 
this final combination is effected. 

The metal grille, the mahogany cap. 
and the driver can be fitted into place. 
and the "I.S.T." is ready for use. The 
cabinet should be placed in a corner of 
the listening room whose wall sur- 
faces extend at least three feet be- 
yond the speaker system. Since the 
vertical axis of the horn eliminates 
directional blasting, the usual pre- 
cautions of speaker positioning do not 
apply to the "integral space trans- 
ducer." 

Experience with the previous article 
has shown that a brief warning is 
necessary at this point. The dimen- 
sions given on these pages are worked 
out on the basis of an eight -inch 
driver. Larger speaker sizes will not 
improve reproduction. Instead, the 
acoustic relationships of the cabinet 
will be upset, and ragged response will 
result. The IS -800 is specifically de- 
signed to be used with fairly compli- 
ant eight -inch cone speakers such as 
the Altec 400B, Jim Lansing No. 208, 
Stromberg- Carlson RC -24, or Jensen P 
8 -RX. 

When listening to the reproduction 
offered by the IS -800, the builder will 
find that new settings of the equalizer 
controls are necessary to achieve cor- 
rect tonal balance. The genuine bass 
response of the horn will extend the 
low frequency limit of the system con- 
siderably below that of conventional 
bass -reflex cabinets. The treble re- 
sponse, on the other hand, is non -di- 
rectional and will have to be boosted 
unless a separate tweeter and high - 
pass network are incorporated into 
the speaker system. 

Although the IS -800 is designed pri- 
marily for home sound installations. 
its compact size, non -directional propa- 
gation, and live quality sound repro- 
duction make it an excellent unit for 

Mechanical details for constructing the 
improved "integral space transducer," 
(A) Interior view (left) and completed 
unit. (B) Top view. (C) Section through 
x -x' (refer to B). (D) Front panels A 
and A. (left) and top view of front panel 
assembly. (E) Back panels (left) and 
curved horn sides. (F) Struts (left), ply- 
wood mounting base (top right). speaker 
mounting board (bottom right). and fit- 
ting piece (center right). See text. 
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various other situations. Broadcast 
stations, school music departments, 
wired -music installations, and even 
small auditoriums offer opportunities 
in which the advantages of the "I.S.T." 
may prompt its use. 

Many of the excellent speaker enclo- 
sures available are of such large phys- 
ical size that their use in the average 
living room means the rearrangement 
or elimination of some of the furni- 
ture. 

The music lover already has enough 
difficulties to overcome, without add- 
ing the possibility of domestic friction 

to his or her rapidly growing list of 
problems. 

While the new "integral space trans- 
ducer" is considerably more elaborate 
than box type baffles, the use of a less 
expensive speaker plus the more real- 
istic listening quality achieved more 
than offset complications in construc- 
tion. Whether the reader has the unit 
built, builds it himself, or purchases it 
ready -made, he will appreciate the 
IS -800's improvements over conven- 
tional moderate -priced speaker sys- 
tems. 
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CURRENT 

TV TOPICS 

Inserting u.h.f. strips into a turret type tuner in a TV receiver. 

Data on four TV service problems: spot blanking, foldover, 

vertical retrace lines, and installation of u.h.f. strips. 

MANY of our readers have presented 
common service problems and 
since quite a few are similar, we 

are going to cover four of these top- 
ics here. One of the most frequently 
asked questions is about a bright spot 
on the screen after the set has been 
turned off. This phenomenon contrib- 
utes to shorter tube life and therefore 
concerns both the service technician 
and the set owner. The appearance 
of retrace lines, on weak stations es- 
pecially, is also a cause of frequent 
inquiries. Foldover at either side of 
the picture is another recurring prob- 
lem. As a sign of TV's rapid progress 
we have also been asked about the 
installation of u.h.f. strips into some 
v.h.f. turret tuners and the difficulties 
encountered there. In this article all 
four topics will be discussed individ- 
ually and circuits shown which can be 
applied to almost all sets to remedy 
the various defects. 

Spot Blanking 

In some receivers, especially recent 
models using higher anode voltage 
and electrostatic focus, a circular spot 
appears on the screen after the set is 
turned off. This spot fades away 
gradually, becoming larger as it gets 
dimmer. When analyzed carefully the 
reason for it is found in the fact that 
the HV condenser or the external and 
internal conducting surfaces on the 
picture tube retain the HV charge 
even after the deflection circuit is shut 
SO 

down. With HV still on the second 
anode and no deflection power applied, 
a circular spot appears. Electrons flow 
from the cathode to the second anode, 
lighting up the screen and at the same 
time discharging the condenser. When 
finally the charge drops below the 
voltage required to light up the 
screen, the spot disappears. Because 
each time the set is turned off only 
the center of the screen is hit by the 
electron beam, the screen wears out 
faster at that point and eventually a 
yellow or brownish spot may appear. 

An ideal solution to this problem is 
to connect a resistance across the con- 
denser at the moment the set is 
turned off. This would mean HV pres- 
ent at a switch contact and a chance 
of arcing as the switch is closed. The 
difficulty of such a scheme prevents 
its use in commercially available re- 
ceivers. 

Next to switching in a discharge 
resistance we could attempt to con- 
nect a very high resistance across the 
HV condenser permanently. In order 
not to load down the HV supply only 
about 10 microamperes could be 
drawn by this bleeder. This would 
mean a 1000 megohm resistor, able to 
stand a voltage of at least 10 kv. The 
only type of resistor applicable is the 
spiral. carbon -coated HV type used as 
a bleeder for HV meter multiplier 
probes. The size and expense of such 
a resistor obviously limits its useful- 
ness. 

By 

WALTER H. BUCHSBAUM 
Television Consultant 
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There are, however, two different 
usable methods for removing this un- 
desirable spot. One is to utilize the 
picture tube as a discharge resistor, 
the other is to move the electron beam 
to the side so that it hits the anode 
directly without reaching the screen. 
The first system is fairly simple to in- 
stall and operates reliably and smooth- 
ly. When the picture tube is adjusted 
to give maximum brightness, maxi- 
mum current flows through it. In the 
case of a shut -off spot simply adjust- 
ing the brightness control to maxi- 
mum will remove the spot, because 
the large current passing through the 
picture tube discharges the HV con- 
denser quickly. Many customers are 
willing to make this adjustment man- 
ually every time the set is turned off. 
For those who do not want to be both- 
ered with this additional adjustment, 
an automatic circuit can be added. 
Fig. 1 shows four such circuits -all 
based on the principle of maximum 
brightness on the CRT when the set 
is turned off. 

The brightness is mainly a function 
of the d.c. voltage between cathode 
and grid of the picture tube. In some 
receivers the cathode gets the picture 
signal and then the grid is at a d.c. 
potential. adjustable by the brightness 
control. Other models use grid drive 
with the cathode as the d.c. bright- 
ness- controlling element. Maximum 
brightness occurs when the grid is 
either at the same potential as the 
cathode or slightly more positive than 
the cathode. The purpose of each of 
the four switches S is to effect this 
condition at "Off" without inter- 
fering with the video signal. In order 
to function correctly, switch S must 
be part of the "Off -On" a.c. switch. 
Some receivers use a double -pole, sin- 
gle -throw switch mounted at the end 
of some other control, but the major- 
ity use only a single -pole switch. For- 
tunately most of the potentiometer 
manufacturers also market double - 
pole, single -throw switches which will 
fit in the same spot as the single - 
pole switch. It is necessary to ascer- 
tain the exact make and type of po- 
tentiometer and then buy a suitable 
switch. 

Fig. lA illustrates a case where the 
cathode is directly connected to the 
video amplifier and the grid receives 
its d.c. voltage through the divider 
network R,, R. As the set is turned 
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off, switch S connects the grid to "B 
plus ", making the grid momentarily 
more positive than the cathode. In 
the next instant the "B plus" voltage 
is shut off, the HV source is also re- 
moved, and the charge on the HV 
condenser has passed through the pic- 
ture tube during the brief moment 
when the grid was more positive than 
the cathode. The same principle is 
used in case Fig. 1B where the grid 
is essentially at "B plus" and the 
cathode is connected to ground through 
switch S. Figs. 1C and 1D show ar- 
rangements where the grid is at 
ground potential or the cathode at 
about one -half the "B plus" voltage. 
In either case the spot blanking is 
accomplished by switching the d.c. 
element to give maximum brightness. 
Although actual circuits will vary, 
most TV receivers will use some 
scheme similar to one of these four 
circuits for driving the picture tube. 
If one remembers to make connection 
only to the d.c. element, the one hav- 
ing condenser C, going to ground, no 
difficulties should be encountered. 

The second method for removing the 
spot is to cause the electron beam to 
move either sideways or up or down 
right after the set is turned off. In 
the electromagnetic -focus type sets the 
d.c. flowing through the focus coil as 
the "B plus" was shut off often accom- 
plished this deflection. In addition, the 
loss of focus current prevented a 
focused spot from appearing, resulting 
in such a dispersed electron beam that 
it was hardly noticeable. New, auto- 
matic -focus picture tubes retain focus 
much longer, therefore the spot is 
more visible. One of the simplest meth- 
ods of deflecting the spot consists of 
mounting a small permanent magnet 
either on the flared portion of the 
tube or at some convenient point on 
the cabinet or tube mounting. Locate 
the magnet at either top or side so 
that it deflects the picture slightly. 
When the set is turned off, the deflec- 
tion- yoke power is gone, less HV is ap- 
plied, and only the magnet affects the 
electron beam. In this condition the 
effect of the magnet is usually enough 
to move the spot completely off the 
screen. When operating normally the 
deflection yoke has much more con- 
trol than the magnet and keeps the 
picture properly centered. Where a PM 
centering magnet is used this should 
not be disturbed or used to recenter 
the picture because it will counteract 
the additional small magnet. Twisting 
the deflection yoke slightly will be suf- 
ficient to overcome the small decenter- 
ing due to the new magnet. Taping the 
magnet in place after its best loca- 
tion is determined. cures the spot ap- 
pearances once and for all. 

Vertical Retrace Lines 

The photograph, Fig. 2, shows the 
appearance of vertical retrace lines 
when either insufficient blanking, a 
weak picture, or a slightly weak pic- 
ture tube prevent perfect reception. 
In the last instance a picture tube 
rejuvenator may help for a while, but 
February, 1953 

Fig. 1. Four switching methods to remove the spot on the cathode -ray tube. 
All switches are to be ganged with the "Off-On" switch. (A) Circuit where 
cathode is directly connected to video amplifier. (B) Circuit where grid is at 
"B plus" and cathode is grounded through S. (C and D) Circuit where grid is 
at ground potential or the cathode is at about one -half the "B plus" voltage. 

the best permanent solution is, of 
course, a new picture tube. There 
are, however, various other reasons for 
the appearance of these retrace lines. 
Usually it is due to either insufficient 
video signal or excessive brightness. 
Normally the blanking pulses extend 
into the "blacker than black" region 
of the video signal and cut the picture 
tube off during the retrace period. If 
the video signal is so weak that it does 
not go sufficiently negative to cut the 
tube off at the retrace period, the lines 
will appear. Even with a fairly strong 
picture the brightness control may be 
set so far that the blanking pulses 
cannot reach the cut -off voltage of the 
picture tube. It may even be necessary 
for the brightness control to be ad- 
vanced that far in order to overcome 
the ambient light. In those instances 
where the picture is satisfactory with 
the exception of vertical retrace lines, 
a simple auxiliary blanking circuit can 
be added. Several major manufactur- 
ers include these circuits in their de- 
signs. 

The principle used here requires 
that in addition to the blanking pulse 
contained in the video signal, a strong 

pulse be applied to the picture tube 
during the vertical retrace time. This 
additional pulse is obtained from the 
vertical output section and, in order to 
cut the picture tube off, must be posi- 
tive when applied to the cathode and 
negative when applied to the grid. 
For simplest circuitry the additional 
pulse should always be applied to the 
element not driven by the video signal. 
Three basic circuits are shown in Fig. 
4. In Fig. 4A the grid of the picture 

(Continued on page 148) 

Fig. 2. The appearance of vertical retrace 
lines when there is insufficient blanking. 
a weak picture, or a weak picture tube. 

Fig. 3. Close -up view of the u.h.f. strips used in the Standard Coil tuner. 
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A COMPACT 

BANDSWITCHING 

V.F.O. MULTIPLIER 

Front chassis view of the 
home -built v.l.o: multiplier. 
Three type 6AG7 tubes are 
used in this compact unit. 

By EARL SNADER, wOZFO 

Construction details on a low -power driver for 80 -75, 

40, and 20 meters. Power output is about .2 of a watt. 

IF YOU are looking for a compact 
v.f.o.- controlled bandswitching mul- 
tiplier for that new pint -sized 

medium power rig you are building, 
here is something that may fill the 
bill. This unit delivers two- tenths of 
a watt output on 80 -75, 40, and 20 
meters, enough to drive a 2E26. Fre- 
quency control is by means of a built - 
in v.f.o. operating in the 3.5 to 4.0 
megacycle range. A Clapp oscillator 
circuit is used in the v.f.o. Interstage 
coupling is by means of broadband 
couplers, eliminating the need for 
any separate multiplier tuning con- 
trols. The tuning condenser for the 
v.f.o. is mounted with a National type 
SCN dial drive mechanism. One gang 
of a three -gang, five -position, two - 
circuit- per -gang bandswitch projects 
out the rear of the chassis, to be used 
for bandswitching in circuits inde- 
pendent of the multiplier. The entire 
v.f.o.- multiplier assembly is mounted 
on a chassis 7%" wide by 4" deep by 
3" high. Power requirements include 
6.3 volts a.c. at 2 amperes for heaters, 
75, 105, and 180 volts regulated for 
the v.f.o. screen, plate, and multiplier 
screens respectively, and 300 volts for 
the multiplier plates. Three type 
6AG7 tubes are used. 

Since no commercially -built chassis 
could be found with the right dimen- 
sions, one was constructed out of 
heavy gauge aluminum. It was made 
in three parts: the top plate measur- 
ing 7%" by 4 "; the base measuring 
7%" wide, 3" high, and 4" deep; and 
a small partition 3" high by 4" wide. 
In the finished assembly this partition 
divides the v.f.o. and multiplier com- 
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partments and provides a mounting 
surface for the v.f.o. tuning condenser 
and the broadband coupler trimmers. 
The chassis base and the partition 
were both made with 1/4" flanges on 
the bottom and the top. Since the 
partition is fastened to the top plate 
before the top plate and chassis base 
are assembled, notches must be cut 
in the top flanges of the chassis base 
to pass the partition for assembly. It 
will be necessary also to cut small 
pieces out of the front edge of the 
partition to clear parts of the Na- 
tional SCN dial drive mechanism. 
Otherwise the partition should fit 
fairly snug inside the chassis base. 

All the coils and the tube sockets 
are mounted on the top plate, and the 
location of each can be seen from the 
photograph. Since the v.f.o. tuning 
condenser is mounted on the partition, 
the condenser shaft should be aligned 
with the dial drive mechanism in the 
front of the chassis before the parti- 
tion is permanently fastened in place. 
A Hammerlund type MC -50 variable 
condenser was used because it is rug- 
gedly built and well suited for v.f.o. 
applications. Any good 50 µµtd. vari- 
able condenser could be used, provided 
it is equipped with double bearings 
and brass plates. This condenser is 
mounted with enough clearance be- 
tween it and the top plates to allow 
room for the wiring associated with 
the v.f.o. tube socket. The v.f.o. tube 
socket is mounted directly above the 
v.f.o. tuning condenser. The trimmers 
for the broadband couplers are 
mounted on the opposite side of the 
partition from the vim. tuning con- 

denser. They can be mounted on a 
small bracket first and then fastened 
to the partition as a unit. Care must 
be taken to provide a good path for 
r.f. from the one lug of each trimmer 
to the chassis because they are 
grounded in that way. 

The bandswitch must be partially dis- 
assembled for mounting to the chassis 
hase. The sleeves separating the sec- 
ond from the third gang on this switch 
must be shortened. A hole is drilled 
for the shaft to pass through the front 
of the chassis, and the shaft is mounted 
securely in this hole with a panel 
bearing. Three holes, carefully aligned 
with the shaft hole in the front, are 
drilled in the rear of the chassis. One 
of these is for the shaft. The other 
two are for the switch assembly 
screws. The rear gang of the switch 
is then mounted on the back of the 
chassis, separated from the chassis by 
1/4" fiber washers. Since the front 
mounting of the bandswitch will be 
some distance inside the front of 
the chassis base, a small aluminum 
bracket is provided to anchor the front 
of the switch to the chassis base. 

The v.f.o. trimmer is mounted on 
the rear of the chassis base, directly 
behind the v.f.o. tuning condenser. 
There is nothing particularly critical 
about the location of this trimmer. 
There should be just enough room to 
mount it without crowding. 

The v.f.o. tank coil consists of 60 
turns of No. 28 plain enameled wire, 
closewound on a slug -tuned ceramic 
coil form 'z" in diameter. A Millen 
type 69045 form was used in the orig- 
inal model. This is mounted in one 
corner of the v.f.o. compartment, be- 
hind the v.f.o. tube socket, and about 
%" from the edge of the chassis. The 
cathode choke in the v.f.o. circuit, a 
National 2.5 mhy., type No. R -100S, 
is mounted in the front corner. The 
v.f.o. plate choke, a pigtail ri. choke 
with an inductance of 2.5 mhy., is 
mounted between the plate lug of the 
v.f.o. tube socket and a terminal tie 
strip which also serves to terminate 
the plate power lead to the v.f.o. and 
provide a ground connection to the 
chassis. 
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The broadly resonant coil in the 
plate of the first buffer -multiplier 
tube is closewound on an Amphenol 
type No. 24 polystyrene form 14" in 
diameter and 274" long. The winding 
consists of 85 turns of No. 30 plain 
enameled wire. Single hole mounting 
is used, and the coil is located about 
%" behind the first multiplier -buffer 
tube socket. 

The two broadband couplers are 
also wound on Amphenol type No. 24 
polystyrene forms 34 " in diameter. 
The 40 -meter coupler consists of two 
coils of 27 turns of No. 28 plain enam- 
eled wire. These coils are closewound, 
and spaced 7/10t" from each other. The 
center leads go to the "cold" connec- 
tions of the coil (the bypass to ground 
and the 300 volt plate supply lead). 
The 40 -meter coupler can be seen in 
the photograph showing a bottom view 
of the v.f.o.- multiplier unit. It is lo- 
cated just behind the bandswitch 
shaft. The 20 -meter broadband cou- 
pler is not visible in the photograph, 
being hidden from view by the band - 
switch. It is wound exactly like the 
40 -meter coupler with the exception 
that the coils each consist of 16 turns 
of No. 24 plain enameled wire. Both 
couplers are mounted with their axes 
parallel to the top plate but at right 
angles to each other. The 40 -meter 
coupler is located along the rear edge 
of the top plate, far enough in from 
the edge to clear the flange on the 
chassis base. The 20 -meter coupler is 
mounted along the side of the top 
plate and near the front. Small brack- 
ets were made from heavy gauge alu- 
minum to mount the coupler coils to 
the top plate in the proper position. 
When mounted, the couplers should be 
spaced at least 4 " from the nearest 
metal, whether it be the bracket or 
the top plate. This is extremely im- 
portant and should be carefully noted. 

Most of the wiring can be com- 
pleted before the top plate is put in 
place. The wiring to the v.f.o. tuning 
condenser and trimmer, the broadband 
coupler trimmers, and the bandswitch 
is done last, after the top plate and 

1.2. 00.75 METERS I- 
51.3,4..0 METERS 

5.20 METERS 
5 

is 
C9 

1 

a Isle 
- - -----'cn 

3 T1 C4 I 72= 
e 

R,- 47.000 ohm, I w. res. 
R , R3- 100.000 ohm. I w. s. 

R,r470 ohm. 2 w. res.r 
R, -500 ohm. 1. w. res. 
C, -50 µpfd. var. rond. 
C.-75 µpfd. air trimmer 
Cs-2î ppld. negatile-coelficient cond. 
C,, Cr, -600 sold. silver mica cond. 
C , C., Co., C_, C., C,;, C,,.01 pfd. disc 

ceramic cond. 
C, Co, C, -.005 pfd. disc ceramic cond. C. 100 µµtd. mica coed. 

9,a 

C--35 µpfd. mica trimmer 
C,,-50 µpfd, mica cond. 

µpfd. 
n 

mica trimmer L,- V.f.o. tank (See text) 
L_ -80 -75 meter self- resonant coil (See text) 
T, -40 -meter broadband coupler (See text) 
T..-20 -meter broadband coupler (See text) 
RFC,, RFC -2.5 mhy. r.f. choke 
S,., Sp., S,., S,,, -Three -gang ceramic selector 

sw. Each gang two -moult, five position (See 
text) 

V,, V_, V.-64G7 tube 

Complete circuit diagram of the bandswitching v.f.o.-multiplier. Two switch posi- 
tions are provided for the 80 -75 meter band and the 40 -meter band to allow for 
switching external circuits to cover the different portions of each of the bands. 

chassis base have been assembled to- 
gether. Wire the filaments first, fol- 
lowed by the cathode and grid resis- 
tors and bypass condensers, and then 
finally the power leads. Condenser 
C, is mounted between a feedthrough 
insulator in the partition and the grid 
connection on the first multiplier - 
buffer tube socket (lug No. 4). Disc 
bypass condensers are used through- 
out, to save space and to reduce stray 
capacitances in the wiring. All bypass 
condensers and ground leads should 
come together at one place, to be 
grounded to the chassis at one place 
in the multiplier compartment and 
at one place in the v.f.o. compartment. 
A single bypass condenser serves to 
provide a path for r.f. to ground at 
the "cold end of each of the three 
plate coils in the multiplier section. 
C. performs this function, and coil 
leads to this condenser should he made 

Under chassis view of unit. The compact aluminum chassis was 
constructed in Three parts and measures 734" by 4" by 3 ". 
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as short and direct as possible. Grid 
and plate leads in the v.f.o. should be 
No. 14 bus wire. It is particularly 
important that all connections in the 
oscillator circuit be sweated together, 
because even a slight resistance in any 
of them may render the oscillator in- 
operative. This is particularly true 
of the connections between the rotor 
of the v.f.o, tuning condenser and the 
v.f.o. tube itself. 

In wiring the bandswitch and the 
broadband coupler trimmers, connect 
the lead from each coil to the band - 
switch first. Then run the trimmer 
lead from the bandswitch connections 
rather than from the coils themselves. 
The screen lead to the second multi- 
plier tube can be connected to the 
least accessible section of the band - 
switch. This is the underside of the 
second gang. The other half of that 

(Continued on page 152) 

Rear view of v.f.o.. multiplier. The rear gang of the switch is 
mounted on the back and separated from the chassis by washers. 
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SOUND SYSTEM 

Y _......- Front chassis view of amplifier. Parts 
Lw+' are spaced to avoid all hum pickup. 

FOR YOUR 

TV SET 

Design and construction data on a compact unit and its 

speaker enclosure. Quality parts are used throughout. 

MODERN television receivers, with 
their large picture tubes and im- 
proved circuitry, are capable of 

producing pictures of excellent size 
and quality. However, the sound sec- 
tions of all too many of the television 
receivers currently in use have been 
sadly neglected. The audio stages in 
many of the receivers are no better 
than those found in the cheap "garden 
variety" a.c. -d.c. sets, and their speak- 
ers are often placed where they re- 
ceive insufficient baffling. In an effort 
to overcome these shortcomings, the 
writer designed the amplifier and 
speaker combination described in this 
article. While this combination is 
capable of producing excellent results, 

Over -all view of the author's unit showing 
amplifier and associated speaker cabinet. 
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its price is not excessive and it can 
be easily constructed without resort- 
ing to trick circuits. The amplifier 
can be connected to an existing tele- 
vision receiver without "major sur- 
gery," and the speaker enclosure can 
be used as a convenient stand for a 
table model receiver or placed along- 
side a console. 

Fig. 2 is the schematic diagram of 
the amplifier. The power supply sec- 
tion is conventional, consisting of a 
5Y3 full -wave rectifier followed by a 
single- section LC filter. The bleeder 
resistor (R_,) is used to absorb power 
from the rectifier while the other tube 
heaters are reaching operating tem- 
perature, thus preventing excessive 
voltage from appearing across the 
filter condensers. If a slow- heating 
rectifier, such as a 5V4, is used the 
resistor can be eliminated. 

Much consideration was given as to 
the type of output tubes to use in 

Fig. 1. Method for connecting amplifier in- 
to television set without major rewiring. 

.V RECEIVER'S OUTPUT TUBE 

TUBE SOCKET GLUED 
TO TOP OF OLD TUBE 045E 

TO LOW 
IMPEDANCE INPUT ON AMPLIFiER 

TO CATHODE PIN- USUALLY Ne.S 

! 
TO T.V. RECENERS OUTPUT TUBE SOCKET 

this amplifier. Although triodes are 
usually preferred because of their ex- 
cellent speaker- damping qualities and 
stability, they are relatively expensive 
and, more important, they are hard to 
drive, usually requiring a push -pull 
driver stage. After consulting the tube 
manuals, it was decided to use a pair 
of 6F6's pentode connected, operating 
strictly class A. When operated in 
this manner, 6F6's require a grid -to- 
grid driving voltage of 58 volts for a 
power output of 10.5 watts. Although 
6F6's can be operated as triodes, they 
then require a grid -to -grid driving 
voltage of 123 volts for a power out- 
put of 13 watts. 

The split -load type of phase inverter 
was chosen to drive the output stage 
as it will easily provide the 58 volts 
grid -to -grid required by the pentode - 
connected 6F6's, with low distortion 
and good balance throughout the audio 
range. The cathode and plate load 
resistors in this stage should be a 
matched pair in order to have equal 
output voltages. The cathode and 
plate -load resistors were made rather 
low in value in order to assure good 
high frequency response and also to 
keep the cathode -to- heater voltage as 
low as possible, thus reducing hum 
difficulties. 

A 6J5 is used as a voltage amplifier 
and is direct -coupled to the split -load 
phase inverter. This is possible due 
to the high positive voltage on the 
phase -inverter cathode. This direct 
coupling extends the response of this 
stage down to d.c. and since there is 
no coupling condenser, one source of 
phase shift is eliminated. It should 
be noted that there are only two cou- 
pling condensers in the circuit between 
the grid of the 6J5 voltage amplifier 
and the output transformer.. 

Negative feedback is applied to the 
unbypassed cathode of the 6J5 from 
the secondary of the output trans- 
former. The amount of feedback that 
can be applied depends. to a large ex- 
tent, upon the characteristics of the 
output transformer used. Therefore, a 
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good quality transformer should be 
used. The UTC CG -19 output trans- 
former is recommended. Although not 
as expensive as many of the larger 
units, it is capable of excellent per- 
formance. With feedback, the ampli- 
fier is flat from 20 cps to over 20 kc. 
with no sign of instability. When in- 
stalling the feedback resistor (R,;) a 
scope should be connected to the am- 
plifier to make sure that no ultra- 
sonic oscillations exist when the de- 
sired amount of feedback is obtained. 
If a loud squeal or motorboating is 
heard with the feedback loop con- 
nected, reverse either the primary or 
secondary connections (not both) to 
the output transformer. The value of 
the feedback resistor shown in the 
schematic is correct when using the 
CG -19 output transformer. If a dif- 
ferent transformer is used, it is rec- 
ommended that a pot. be installed 
temporarily in place of the feedback 
resistor, and adjusted for the proper 
amount of feedback. After setting 
the pot. for the proper amount of 
feedback, measure the resistance 
across the pot. and install a fixed re- 
sistor in its place. 

The tone control stage uses the 
Thordarson degenerative tone control 
circuit employing one half of a 6SN7. 
The operation of this circuit is as fol- 
lows: The cathode resistor in this 
stage is higher in value than the plate 
resistor, hence most of the signal ap- 
pears across the cathode resistor. The 
circuit being resistive, the stage gain 
is equal for all frequencies. For bass 
boost, the cathode resistor is shunted 
with a suitable inductance. Degen- 
eration of the lower frequencies is 
greatly reduced due to the low im- 
pedance of the inductance at low fre- 
quencies, consequently the gain of the 
stage is greatly increased at the lower 
frequencies. To attenuate the bass, 
the same inductance is introduced into 
the grid circuit of the following stage. 
In this case, the low impedance of the 
inductance at low frequencies bypasses 
the low frequencies to ground. For 
treble boost, a condenser is shunted 
across the cathode resistor of the tone 
control stage. The lowered impedance 
of the condenser at high frequencies 
causes a decrease in degeneration at 
the higher frequencies, consequently 
the stage has more gain at the higher 
frequencies. The highs are attenuated 
by shunting a condenser across the 
next stage grid resistor, thus bypass- 
ing the high frequencies to ground. 

The input stage uses the other, half 
of the 6SN7 connected either as a 
grounded -grid amplifier (for low -im- 
pedance inputs) or as a conventional 
amplifying stage (for high -impedance 
inputs). For low impedance inputs, 
the jack of the amplifier is connected 
across the 1000 -ohm cathode resistor 
R. As long a connecting cable as 
desired can then be connected to the 
cathode resistor of the audio output 
tube in the television receiver. In 
order to avoid elaborate surgery on 
the receiver, an adapter such as is 
shown in Fig. 1 can be made. Then it 
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R,- 500,000 ohm pot. ( "Volume Control ") 
R,, R,, -1000 ohm, I/2 W. res. 
R;u R,:,- 22,000 ohm, 1/2 w. res. 
R R 20.000 ohm, 1/2 w. res. 
R;,- 250,000 ohm, 1/2 w. res. 

R. -Dual tone control (Thordarson R- 1068X) 
R,,,- 100,000 ohm, 1/z w 

R,,,, R,.- 27.000 ohm, 1/z W. res. 
R,n- 470,000 ohm, 1/2 w. res. 

R -560 ohm, 1/2 w res. 
R,,- 36.000 ohm, 1/2 w. res. 
R,- 12.000 ohm teedback res. (see text) 
R,.n -320 ohm, 70 w. wircwound res. 
R,,,- 50.000 ohm, 10 w. wirewound res. 
C, -25 old., 100 v. elec. cond. 
C,,, Ca-.1 phi., 600 r. cond. 
Ca-.04 µtd.. 200 v. cond. 
C, -.01 µtd., 200 v. cond. 
C -10 µtd., 25 v. elec. cond. 
C -20 µtd.. 300 r. eles. cond. 

AL PAPER CONDENSERS 600 V. 

AL RESISTORS v2 WATT 

UNLESS OTHERWISE SPECIFIED 

C C -16 old, 300 v. elec. cond. 
CP, C,.-.25 Aid., 600 v. cond. 
C,,,, C,, -20 pld., 450 v. elec. cond. 
J, -Input lack 
S, -3 -pole, .1.t. switch 
S.,- S.p.s.t. switch 
CH, -22 hy. tone control reactor (Thordarson 

T -20074 or equiv.) 
CH-4 hy., 130 ma. filter choke (Thordarson 

T -20064 or equiv.) 
T, -Power trans. 325.0.325 v. @ 150 ma.; 5 r. 

3 amps.; 6.3 r. e 5 amps. (Thordarson 
T -22R06 or equiv.) 

T.-Output trans. 10,000 ohms plate -to- plate, 1.5,- 
3,5,8,16 ohm secondary (UTC CG -19 or equiv.) 

PL, -6.3 v. pilot light 
V, -6SN7 tube 
Vt, V -6J5 tube 
V,, V.-6F6 tube 
V -5Y3 tube 

Fig. 2. Complete circuit diagram of amplifier. Quality parts are used throughout. 

is only necessary to remove the audio 
output tube in the receiver, insert the 
adapter in the socket, and then insert 
the output tube into the adapter. It is 
necessary that any cathode bypass 
condenser connected across the output 
tube's cathode resistor be removed. 

This may mean a slight decrease in 
output due to degeneration, however 
the response of the stage will be im- 
proved. If it is desired to silence the 
receiver's speaker when using the am- 
plifier, it can be disconnected from the 

(Continued on page 94) 

Under chassis view of amplifier. Careful placement of parts avoids Interaction. 
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Fig. 1. A combination v.h.f.- u.h.f. antenna. This is 
the "Jetenna 283" made by JFD Manufacturing Co. 

Part 3. Details on some of the combination v.h.f.- u.h.f. 

arrays which are now being marketed by antenna companies. 

PROBLEM that will soon be fac- 
ing ing many TV set owners and tech- 
nicians is that of choosing the 

u.h.f. antenna best suited to their lo- 
cation and station frequency. In areas 
where only u.h.f. stations are assigned, 
the choice will be between the various 
u.h.f. antennas available. But in many 
parts of the country there will be 
both u.h.f. and v.h.f. signals and for 
these locations the following choice 
will exist. 

1. To use one all- v.h.f. antenna and 
one u.h.f. antenna, each with its own 
lead -in line. 

2. Or, to use a combination v.h.f: 
u.h.f. array with a single lead -in. 

Choice No. 1 is the more flexible of 
the two and generally will provide the 
set with stronger signals. Whenever 
you combine two arrays possessing 
widely differing responses, a certain 

amount of loss will be incurred by 
both sections. If the combination an- 
tenna stems from the basic "V" array, 
then the angle of the antenna rods 
which is best for v.h.f. reception will 
not be best for u.h.f. reception. By the 
same token, the best adjustment for 
u.h.f. reception is not the most desir- 
able for v.h.f. signals. And, as is most 
common, when you choose a compro- 
mise position, then reception suffers 
in both regions. 

If the combination array is of the 
type shownin Fig. 1, some sort of de- 
coupling network must be inserted be- 
tween the u.h.f. and v.h.f. elements. In 
essence, what we are principally try- 
ing to do with this decoupling or filter 
network is to prevent the v.h.f. assem- 
bly from affecting u.h.f. response. (The 
u.h.f. antenna will usually have little 
effect on the v.h.f. response and for 

Fig. 2. Ward Products "U -Vee" 
antenna designed for operation 
over all v.h.f.-u.h.f. channels. 
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ANTENNAS 

By 
MILTON S. KIVER 

Pres.. Television Communications Institute 

most practical purposes may be disre- 
garded.) Signals passing through the 
decoupling network will suffer some 
attenuation and, in this respect, less 
than optimum operation will be ob- 
tained. 

On the other hand, whatever loss is 
occasioned by combining v.h.f. and 
u.h.f. elements in strong and medium 
signal areas will have little notice- 
able effect on the picture. Further- 
more, combination arrays will be more 
economical, both from the standpoint 
of initial cost and of subsequent in- 
stallation, and cost is a very potent 
factor in sales. 

The consensus among antenna engi- 
neers is that while better results are 
generally obtainable from separate 
v.h.f. and u.h.f. arrays, a substantial 
market will exist for combination ar- 
rays and these will be manufactured 
in quantity. 

The opening of the u.h.f. band has 
only just begun and the number of 
combination arrays is still quite lim- 
ited. Many manufacturers, when asked 
about their plans, indicated a "wait - 
and -see" attitude. However, several 
combination arrays have already been 
marketed and it may be of interest to 

Fig. 3. The Ward "Trom- 
bone" antenna for 
v.h.f.- u.h.f. reception. 
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examine these to see what form they 
take and how they operate. 

JFD's "Jetenna 283 ". JFD has re- 
cently announced an array to operate 
over all v.h.f. and u.h.f. channels. 
Shown in Fig. 1, it is seen to consist 
of a low band conical for v.h.f. signals 
and a broadband triangular (or fan) 
dipole for u.h.f. signals. A single lead - 
in line delivers signals to the receiver 
through the use of a special coupling 
device mounted directly at the an- 
tenna itself. 

By virtue of the positioning of the 
various elements, the active rods of 
the v.h.f. array serve as reflectors for 
the u.h.f. dipole. The v.h.f. elements, 
in turn, have their own reflector. A 
gain close to 9 db is available from 
the v.h.f. section while the u.h.f sec- 
tion gain will be on the order of 4 db. 
The u.h.f. plates are stamped of alu- 
minum, with a tip -to -tip length of 16 
inches. The array will match a 300 - 
ohm line. Finally, the two triangular 
plates of the u.h.f. array will have a 
forward angle of 35 degrees to match 
the forward inclination of the v.h.f. 
elements. 

Vertical directivity of this u.h.f. ar- 
ray is quite broad but the horizontal 
directivity, with the reflector ele- 
ments, is good. For local areas sur- 
rounding a u.h.f. station where ground 
reflected signals are low, good results 
may be obtained with this array. 

"V" Type Combination Antennas. 
The ability of a "V" type of antenna 
to receive v.h.f. and u.h.f. signals was 
briefly mentioned in the first article 
of this series. Several antenna com- 
panies have taken advantage of this 
property to devise modified "V" an- 
tennas which will operate over all 
channels with good gain. 

The modified array which all manu- 
facture in one form or another is 
shown in Fig. 2. Basically, the array 
consists of four rods; two at the front 
and two at the rear. The lead -in line 
to the receiver (300 -ohm twin -lead) 
connects to the two rear rods. Com- 
paring this arrangement with arrays 
with which we are familiar, the only 
conclusion we can draw regarding the 
front two rods is that they serve here 
as directors. This they do. However, 
closer examination of the array indi- 
cates that unlike more conventional 
arrays, the two front rods are electri- 

Fig. 5. The IFD "Ultra V-Beam" antenna 
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Fig. 4. A comparison of the response curves and the antenna gain for each 
of the three positions of the Ward Products' "U-Vee" antenna. See Fig. 2. 

cally connected to the two rear units 
through the two rods comprising the 
"boom ". The purpose of these connect- 
ing rods is two -fold. 

First, the two connecting rods serve 
as a transmission line to conduct 
whatever signal is picked up by the 
two front rods to the two rear rods. 
In addition, the two rear rods also 
pick up that portion of the signal 
which passed over the front rods and 
combine this with the energy received 
from the front rods via the connect- 
ing rods. Obviously, to obtain maxi- 
mum results from this combination, 
the length of the connecting rods must 
be carefully chosen. Signal pick -up 
from the rear of the array is low be- 
cause the energy which approaches 
the array from the rear is captured 
by the front and rear rods and com- 
bines out -of -phase and is therefore 
cancelled out. 

The second purpose of the connect- 
ing rods is to support both front and 

for v.h.f.- u.h.f. use. 

rear dipoles and produce a mechani- 
cally sturdy array. 

It is characteristic of "V" type 
antennas that the longer each side of 
the "V" becomes as compared to the 
operating frequency of the signal, the 
narrower the angle between the sides 
must be for an optimum high -gain, 
single -lobe pattern. Thus, if we use 
the same "V" for operation on low - 
and high -band v.h.f. and for the u.h.f. 
region, then the angle to which the 
bars must be set depends upon the 
conditions in your locality. 

In position No. 1, Fig. 2, reception 
is best on the v.h.f. band. The in- 
cluded angle between the rods is 90 °. 
The manufacturer also suggests appli- 
cation of this antenna with the 90° 
angle for scattered u.h.f. stations in a 
metropolitan area. In such strong - 
signal u.h.f. service areas a careful 
check at the time of antenna installa- 
tion can determine a fixed position for 
the 90° array that will allow good re- 

Fig. 6. Another combination v.h.f.-u.h.f. array. made by RMS. 
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Fig. 7. The v.h.f. portion of the "Ultra 
Q -Tee' antenna shown below in Fig. 9. 
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Fig. 8. (A) Low -frequency equivalent cir- 
cuit filter which prevents interaction be- 
tween v.h.f.- u.h.f. sections of "Ultra 
Q-Tee". (B) Actual appearance of filter. 

ception on all nearby u.h.f. channels 
together with both near and distant 
v.h.f. channels. 

In position No. 2, Fig. 2, the in- 
cluded angle is now 60 °. Reception is 
divided between v.h.f. and u.h.f. chan- 
nels, with the highest u.h.f. channels 
suffering the most due to lobe break 
up. 

In the final position, No. 3, Fig. 2, 
the included angle between the dipole 
rods is 45° and now best reception is 
obtained on the u.h.f. channels, espe- 
cially those located above 750 mc. The 
v.h.f. reception in this position is be- 
low normal and likely to be unsatis- 
factory except in strong v.h.f. signal 
areas. 

A comparison of the response curves 
and the antenna gain for each of the 

three positions is given in Fig. 4. Note 
in all instances how much better this 
array performs as the frequency rises. 
This is an especially desirable char- 
acteristic for u.h.f. reception. 

The "U -Vee" antenna, as this array 
is called by its manufacturer (The 
Ward Products Company), can be ob- 
tained stacked for improved reception. 
(JFD produces a similar antenna but 
calls it the "Ultra V- Beam." See Fig. 
5. Its rods also have provision for al- 
tering the included angle to suit the 
frequency or frequencies of the sta- 
tions to be received.) 

Ward Products has a variation of 
the "V" antenna which it calls the 
"Trombone." See Fig. 3. Use of this 
antenna on the u.h.f. channels is simi- 
lar but not identical in principle to the 
"U -Vee" array. The 90° angle for all 
four "V's" that gives best fringe -area 
performance on both v.h.f. bands will 
produce multiple lobes over the u.h.f. 
range. This can still be useful in the 
primary service area of u.h.f. sta- 
tions but it will prove unsatisfactory 
in weak signal areas or where there 
are multiple reflections. 

According to the manufacturer, the 
"Trombone" is not peaked for a single 
lobe over the u.h.f. band by using the 
60° angle (mid -position) for all four 
"V's ". This arrangement gives highest 
gain on only the lowest u.h.f. channels 
(near 500 megacycles) and reduces 
the gain in the v.h.f. band. A better 
choice for good low- channel "Trom- 
bone" performance is to set only the 
forward pair of "V's" to 60 °, leaving 
the back pair (on the "Trombone" 
loop) at 90 °. When the high end of 
the u.h.f. band comes into use, above 
Channel 62, the forward pair of "V's" 
can be set at 45° included angle for 
top performance with minimum re- 
duction in v.h.f. gain. 

The best choice for the majority of 
the u.h.f. channels is to set the three 
forward "V's" to 60° and the back 
"V" at 90° (widest angle). This gives 
optimum gain at u.h.f., with a par- 
tially -split forward lobe that is said to 
allow considerable latitude in lining 
up different u.h.f. stations, but still 
giving a good front -to -back ratio and 
minimum side lobes for ghost rejec- 
tion. Performance on the v.h.f. chan- 
nels is still good, with a fairly narrow 
main lobe and good front -to -back re- 
jection. 

Variations on the basic "V" are end- 

less and it may be expected that dif- 
ferent manufacturers will put other 
twists in it. The RMS array is shown 
in Fig. 6 and it is seen to possess two 
rods at each point where the "V" of 
Fig. 2 uses one. Stacking of the "V's" 
is shown in Fig. 10. "Q" bars are used 
to connect the upper and lower stacks 
and are so designed to raise the ap- 
parent impedance of each section so 
that the antenna will work effectively 
into a 300 -ohm load. 

The "Q -Tee and "Ultra Q- Tee ". The 
"Ultra Q -Tee" antenna, Fig. 9, is an- 
other combination v.h.f.- u.h.f. array 
that possesses a number of features 
which differ from the other combina- 
tion antennas we have just discussed. 
The u.h.f. portion of this array con- 
sists of the two foremost rods that are 
tilted forward. The straight rod just 
behind them serves as the reflector. 
The same straight rod also serves as a 
director on the upper v.h.f. band for 
the array of rods that are positioned 
behind it. These other rods form the 
v.h.f. section of this array. 

In order to understand the reason 
for using this particular form of an- 
tenna, let us first consider the v.h.f. 
section. This is shown in Fig. 7. Di- 
pole B -B is cut for a half -wavelength 
at 63 mc. (Channel 3) and this rod is 
designed to receive all of the low -band 
Channels (2 -6). Rod A -A is the re- 
flector for dipole B -B and its length is 
somewhat greater than B -B's. 

Dipole D -D is cut for a full wave at 
the center of the high v.h.f. band C,C 
are printed circuit isolation filters, 
resonant at 195 mc. and designed to 
isolate the low- channel dipole (B -B) 
from the high channel dipole (D -D). 
Rod E -E, a matching and phasing sec- 
tion, performs a dual function and ac- 
counts for the operational characteris- 
tic of this antenna. On the high v.h.f. 
channels elements E -E are "T" match 
sections which tap the dipole (D -D) 
and provide a 300 -ohm termination at 
(L -L). The high channel antenna is, 
therefore, a full -wave antenna "T "- 
matched, with a half -wave director 
(F -F). 

On the low channels the isolation 
filters (C,C) have a low- inductive im- 
pedance since they operate below their 
resonant frequency. The high chan- 
nel dipole (D -D), combined with ele- 
ment (E -E), forms a double "T" match- 
ing section which taps dipole (B -B) to 

(Continued on page 120) 

Fig. 9. The LaPointe -Plascomold's "Ul- 
tra Q -Tee" v.h.f.-u.h.f. antenna model. 
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Fig. 10. TACO's "Twin Driven Corner" unit. 
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- '-. 
WRITING 

FOR PROFIT 

AND PRESTIGE 

Fig. 1. A sharp. crisp photograph of the type acceptable for publication. 
(Right) A fuzzy, out -of-focus picture such as this is not suitable for reproduction. 

By 

LOUIS E. GARNER, JR. 

Tips from an "old hand" on how to prepare manuscripts 

to insure acceptance and highest rates for your work. 

CONSIDERING the number of ex- 
perimenters, technicians, and radio 
amateurs in the nation, the variety 

of available subjects, and the excellent 
rates paid by technical magazines, it 
is indeed surprising that more of these 
men don't turn to writing for prestige 
and profit. Technical writing offers a 
way for experimenters to make their 
hobby self- supporting, for radio -TV 
technicians to profitably fill in their 
"no- work" time, and for beginning en- 
gineers to gain professional recog- 
nition. 

Probably every ham or engineer 
who has worked on or designed a new 
test instrument, an interesting con- 
trol device, or a "gadget," and every 
technician who has developed a new 
"kink" in his service technique, could 
write an interesting and salable article 
-provided he took the time to do so 
and, equally important, went about 
the job in the right way. For good 
technical articles don't just "happen" 
-there is a definite technique to writ- 
ing articles that will sell; a technique 
that may be applied equally well by 
the beginner or the experienced man, 
and a technique that will go a long 
ways towards insuring success irre- 
spective of the comparative writing 
skill of the individual. 

Before starting an article, or even 
an outline, for that matter, the pros - 
pective.writer should make an import - 
February. 1953 

ant decision -whether the article is to 
be written primarily as a means of 
securing additional income, or primar- 
ily for professional recognition (al- 
though both types of compensation 
may result). This decision will de- 
termine to a large extent the available 
market, the possible subjects, and the 
type of presentation. 

Articles published by the official or- 
gans of professional groups and socie- 
ties carry the greatest prestige value, 
although the monetary compensation 
may be very low. In fact, many pro- 
fessional journals accept the articles 
as "contributions" without any cash 
payment whatsoever. This does not 

Fig. 2. Neatly and clearly drawn dia- 
grams. with all of the components properly 
identified. add value to your manuscript. 
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imply that their standards are low. 
Often, it will prove quite difficult to 
prepare an article measuring up to the 
high standards enforced. However, 
junior engineers find that preparing 
papers for professional journals offers 
an excellent means of gaining recog- 
nition and prestige. 

Professional journals often have 
stringent rules for submitting manu- 
scripts and prospective authors should 
obtain all the necessary information 
from the editors before starting an 
article or paper. In many cases, manu- 
scripts must be typed in a certain 
manner, must be submitted in dupli- 
cate or triplicate, and all drawings 
must be finished ink drawings suitable 
for reproduction. 

The more popular technical maga- 
zines, on the other hand, are not as 
strict concerning the mechanical prep- 
aration of the article, but may be 
many times more critical on the style 
of presentation -they all insist on an 
informative, easy -to -read, easy- to -un- 
derstand, and, above all, interesting 
article. Since writing an interesting 
article is often more difficult than 
writing a "letter- perfect" but dull ar- 
ticle, the compensation is greater. A 
technical writer, preparing an article 
for the more popular technical maga- 
zines, may be able to average as much 
as $15 to $30 an hour for actual writ - 

(Continued on page 133) 
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A VEST -POCKET 

RECEIVER 

musosolik 

Fig. 1. The "Vest-Pocket Receiver" housed in a small plastic box. 

Complete construction details on a compact unit which 

incorporates a commercially -available printed circuit. 

THERE are two basic approaches 
that may be used in designing a ra- 
dio receiver. The more popular ap- 

proach is to provide considerable r.f. 
(or i.f.) gain, together with compara- 
tively little audio gain after the de- 
tector. This approach is mandatory in 
the case of sensitive receivers, where 
weak r.f. signals must be picked up, 
and where the signal -to -noise ratio is 
important. 

In the case of receivers to be used 
only on local broadcast stations, where 
high signal levels are usually encoun- 
tered, a different design technique may 
be employed. Little or no r.f. gain 
may be provided, together with con- 
siderable audio gain. A receiver may 
consist of no more than an antenna, 
a tuned circuit, a detector, and 
a high -gain audio amplifier. This ap- 
proach was used successfully in de- 
signing and building the small re- 
ceiver shown in Fig. 1. 

Although a very short antenna is 
used, the receiver is sufficiently sensi- 
tive to give ample earphone volume 
with local AM broadcast stations (5 -15 
mile radius). 

As can be seen in the "close -up" 
view (Fig. 3) the receiver is complete- 
ly self- contained, with both "A" and 
"B" batteries within the plastic case. 
The extremely small size of the re- 
ceiver is evident in both Figs. 1 and 3. 
Compare the complete receiver with 
the size of the standard penlight bat- 
tery used as the "A" supply! 

Because of its small size and light 
weight, this receiver is handy for use 
when working in the garden, mowing 

60 

the grass, hiking, cycling, or when at- 
tending sports events. 

The layout and construction is such 
that the average skilled technician 
should have no difficulty assembling 
and wiring the complete receiver in 
an afternoon and evening. 

Circuit Description 
The complete schematic diagram for 

the receiver is given in Fig. 2. The 
circuit enclosed by the dashed line is a 
complete Centralab printed circuit am- 
plifier and is mounted and wired as a 
single component. Hence, the individu- 
al resistors and condensers in this cir- 
cuit are identified only by parts values. 

The r.f. signals picked up by the 
antenna are coupled through C, to a 
tuned circuit consisting of L, and 
where the desired station is selected. 
The r.f. signal appearing across the 
tuned circuit is coupled, in turn, to the 
grid of the first CK512A amplifier tube 
through C,, appearing across R,. Grid - 
leak detection takes place at this point 
(due to the high value of R,), and 
hence there is only an audio signal to 
consider in the remainder of the cir- 
cuit. 

The amplified audio signal appear- 
ing across the 1- megohm plate load 
resistor of the first CK512A amplifier 
is coupled through a .001 pfd. con- 
denser to the volume control, R,. From 
here the signal is applied to the grid 
of the second amplifier, another 
CK512A tube. 

Only two stages of voltage amplifi- 
cation are provided, so the signal ap- 
pearing across the 1- megohm plate 

By 

E. G. LOUIS 

load resistor of the second CK512A 
tube is applied directly to the grid of 
the CK525A power amplifier stage 
through another .001 µfd. coupling con- 
denser. 

The output signal appears across a 
subminiature choke, L,, and is coupled 
through C. to the output jack. 

Operating voltages are obtained 
from a 1.5 volt standard penlight cell, 
which acts as the "A" battery, and a 
30 -volt hearing aid "B" battery. If de- 
sired, one of the new mercury cells 
may be substituted for the "A" bat- 
tery to provide longer life -a Mallory 
type RM -1200 mercury cell is sug- 
gested. 

Construction Hints 

The layout used by the author is 
readily apparent from the photo (Fig. 
3). However, this layout need not be 
followed exactly -in fact, some modifi- 
cation will be mandatory unless the 
case used by the builder is exactly the 
same shape and size as that used by 
the author. When modifying the lay- 
out, take care to keep the output and 
input connections to the printed cir- 
cuit amplifier well separated to pre- 
vent oscillation. 

A suitable case for the receiver can 
generally be found at a dime store or 
at a plastic "hobby" shop. The one 
used by the author was obtained in an 
assortment purchased from the Olson 
Radio Warehouse (Akron, Ohio). Di- 
mensions are approximately 21" x 
3r_" Ts" 

Most of the major parts are mounted 
simply by cementing them in place 
using Duco cement. However, a pair 
of small cable clamps is used to hold 
the antenna in place along the side of 
the receiver case. The batteries are 
held in place by the spring tension 
exerted by U- shaped pieces of phos- 
phor bronze cemented to the case. 
These "clips" also serve to make con- 
tact with the battery terminals. 

The "antenna" was salvaged from 
the upper section of a damaged auto 
antenna. The length is not too critical 
but at least a 12" length should be 
used and a 14" or 16" length will give 
somewhat better results. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


A standard "Ferri- Loop" antenna 
which has been modified to fit into the 
small space available serves as the 
tuning coil (L,). This coil, as supplied 
by the manufacturer, is fairly long, 
with most of the length represented by 
a cardboard tube and the mounting 
bracket. The excess tube length was 
cut off using a sharp pocket knife and 
the remaining coil (with its core) ce- 
mented in place. In Fig. 3, this coil 
is located below the trimmer conden- 
ser and at the end of the "A" battery. 

Station tuning is provided by a mica 
compression trimmer (Cr) which may 
be adjusted be means of a small screw- 
driver. Only a portion of the band is 
covered by the trimmer and it becomes 
necessary to choose a value that will 
permit tuning the desired station(s). 
The value given in the parts list 
covers the upper portion of the broad- 
cast band (1000 to 1500 kc.). To cover 
lower portions of the band, use a trim- 
mer having a greater maximum capac- 
ity- values of 270 µpfd., 360 µµfd., 480 
pµfd., etc. are satisfactory. The exact 
portion of the band covered will de- 
pend not only on the trimmer size but 
also on the exact positioning of the 
iron core in the coil. 

A miniature output jack was ob- 
tained by cutting a Walsco type 791 
jack to almost half its normal length 
and cementing it in place in the plastic 
case. This component is visible in Fig. 
3 and is located just above the out- 
put choke. The phone plug supplied 
with the Telex midget earset was re- 
moved and a Walsco type 790 plug 
used instead (to match the miniature 
jack). 

The output choke, L_, may be re- 
placed by a 50,000 ohm, 1/ watt re- 
sistor if desired, giving somewhat less 
gain, but saving considerable space as 
well as reducing the cost of the com- 
pleted receiver. In fact, in the model 
shown, the choke was accidentally 
damaged and later developed an 
"open." Rather than attempt to re- 
move the choke, a 50,000 ohm resistor 
was simply soldered in parallel with 
the choke connections, giving satisfac- 
tory results. 

Somewhat higher over -all gain may 
be realized by using a crystal head- 
phone in place of the 2000 -ohm mag- 
netic earset shown. However, when 
this is done it may become necessary 
to shield the case to prevent feedback 
and oscillation. 

Adjustment and Tuning 

Since the wiring and assembly of the 
small receiver are straight- forward, 
little or no difficulty should be encoun- 
tered. There are two points on which 
some builders may run into a little 
trouble, however. 

First, if care is not taken in layout 
and wiring, it may be found that over- 
all oscillation takes place. In such a 
case, better separation between the 
output and input is advisable. In a 
few instances it may become neces- 
sary to shield the entire receiver, 
either by assembling it in a small 
metal case (such as a cigarette case) 

February, 1953 

ANTENNA 

CI 

C3 

4 p 1 
C. ?'m 

LI 

r 00 

a2 - - ------- -vC-201---- - 
CK5I2A CK5 2A 

X 

001 

MES. 

MES. 

oi 

005 

o 

700K 

CO 

L. 
BI SI 

Rs -5.6 megohm, tiz w. res. 
R2-3 megohm miniature niature vol. control and sw. 

(Centralab #8 
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C2- S0.180 µpfd. trimmer (see text) 
C2-50 lipid. tubular ceramic cond. 
C, -.01 pfd. dise ceramic cond. 
S,- Switch on volume control (R2) 
82-1.5 volt penlight cell ( "A" battery) 
82-30 volt hearing aid battery (Burgess U20E -"B" battery) 

J 
IIIIIIII 

B2 

PC- 201 -Printed circuit amplifier, complete 
with tubes. If the type PC -200 is used. ob- 
tain two CKS12A and one CK5251. (Cen- 
tralab "Ampec ") L,- Ferri- Loopstick (see text) 1, Small choke (UTC 50.5) 

Ant. -12" to 16" length of old auto antenna 
(see text) 

Earphone -Midget corset (Telex Type A4680) 
1-Type 790 plug (Wasco) 
1 -Type 791 jack (Walsco) 
I -Small plastic or metal box 

Fig. 2. Circuit diagram. The printed circuit is shown within the dotted lines. 

or by cementing aluminum foil to the 
outside of the plastic case, connecting 
it to circuit "ground." 

If over -all shielding proves neces- 
sary, care should be taken that no wir- 
ing connections are shorted, that the 
antenna is not shorted, and that the 
mounting screws of the "switch - 
volume control" are not shorted. 

If the receiver is assembled in a 
metal case, slightly different construc- 
tion techniques will be necessary in 
order to avoid shorts. One technique 
is to wire -the entire receiver on a 
plastic "sub- chassis" which, in turn, 
is mounted in the metal case. A feed - 
through insulator should be used for 
mounting the antenna. 

Another minor difficulty that may 
be encountered is an apparent lack of 
gain, in other words, insufficient "pick- 

up." This will be noticed if the signal 
level of the local stations is low in the 
locality where the receiver is to be 
used -in another location, ample vol- 
ume might be obtained. 

While the over -all gain of this re- 
ceiver is many times that of a simple 
detector, it must be remembered that 
the antenna length has been kept ex- 
tremely short to increase portability. 
Because of this, the ability of the re- 
ceiver to "pull -in" stations is not ap- 
preciably greater than a crystal re- 
ceiver with a good outside antenna 
and earth ground. 

If desired, a longer antenna may be 
used to increase signal pickup. 

Touching the antenna with the hand 
or body will reduce signal pickup by 
"loading" the tuned circuit and reduc- 

(Continued on page 157) 

Fig. 3. Close -up view -layout may be varied to conform to builder's requirements. 
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SINGLE -CHANNEL 

REMOTE 

BROADCAST 

AMPLIFIER 
By LEON A. WORTMAN 

IN THE operation of a 250 -watt 
standard broadcast station there 
are the usual problems of equip- 

ment costs, maintenance, and opera- 
tion. The cost of equipment for a 
250 waiter is the same as for a 50 
kilowatter, per unit. However, be- 
cause of lower rate cards and com- 
paratively smaller, though not inade- 
quate staffs, the methods of attacking 
these problems differ from those of 
higher powered stations serving larger 
areas and commercial listening audi- 
ences. One such station is KRUX in 
Phoenix, Arizona. KRUX operates as 
the "News, Music, and Sports Station" 
of this southwestern area, and as such 
finds itself with a heavy schedule of 
remote broadcasts. These range from 
church services, public service fea- 
tures, to the entire gamut of sports 
events, local and national. 

Commercially- manufactured remote 
amplifier "boxes" are expensive; un- 
derstandably so because of the design 
and development costs and the com- 
paratively limited demand. An oper- 
ation such as that at KRUX requires 
more than the usual number of remote 
amplifiers. Public service remotes tie 
up equipment and the engineer's time, 
and because of sequential remotes 

Single-channel remote b.c. amplifier shown mounted un- 
der table at ball park. Power supply and amplifier are 
spaced at least l' z feet apart to reduce hum pickup. 

An inexpensive unit for the small station which can be 

built from spare parts and needs no tricky adjustments. 

some economical solution had to be 
found. So, it was decided to "roll our 
own." Since there are undoubtedly 
other stations and engineers with the 
same problem, the following design, 
description, photographs, and general 
information are offered as an "assist." 

The unit shown in the photographs 
was constructed to solve the problem 
of maintaining standard broadcast 
quality, when carrying the full sched- 
ule of the Phoenix Senators baseball 
games. This schedule includes approxi- 
mately 125 broadcasts, exclusive of 
numerous commercial and public serv- 
ice remotes, during the months from 
March to September. That meant that 
about 500 engineer -hours would be re- 
quired for setting up, riding gain, and 
tearing down the equipment during 
the season. 

If it could be arranged so that the 

Top and underchasais views of the ampli- 
fier. It is constructed on a standard 7" x 
5" x 2" chassis. Spare parts were used 
throughout. The power supply is built on a 
separate chassis of the same dimensions. 
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equipment remained permanently in- 
stalled at the ball park, the engineer's 
time could be cut and his services util- 
ized for other duties. Since it was de- 
cided that one microphone was to be 
used for the broadcast, requiring no 
mixing, the engineer on duty at the. 
main studio console could do all of the 
"gain riding" and "zero peaking" nec- 
essary for the full modulation of the 
transmitter. Thus engineering time 
could again be saved and utilized else- 
where. The final problem of equip- 
ment costs was eliminated by con- 
structing a single -channel remote am- 
plifier using existing station facilities. 

The equipment had to be small 
enough to be mounted unobtrusively 
and without causing any additional 
crowding in the radio -press box. The 
amplifier and power supply, as seen 
in the photographs, are mounted on 
separate 7" x 5" x 2" chassis. Not one 
of the components is custom or spe- 
cially built. All were and can be 
bought from the local supply houses 
or ham parts distributors. Many of 
the components are to be found in the 
spare parts cabinet, as were most of 
the ones used in this unit, of any 
standard broadcast station. Only two 
different types of tubes are used in 
order to keep the spare requirements 
at a minimum. 

In the design and construction of 
any high -gain audio frequency ampli- 
fier several precautions must be taken. 
This type of amplifier is subject to 
the bugaboos of hum, distortion, and 
high- frequency thermal noises. A 
unique method for eliminating such 
high- frequency thermal agitation 
noises was the use of standard p.a. 
transformers instead of flat -response, 

RADIO á TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


!sigh- fidelity units. In view of the 
fact that the remote amplifier is pri- 
marily intended for use by a sports 
announcer and not for the broadcast 
of music, the 5 kilocycle top of the 
output transformer used is more than 
'adequate and in no way lends a false 
or unnatural quality to the voice. This 
is an economical and practical method 
of eliminating the noise "bug." 

Power supply ripple is eliminated 
through the use of heavy plate filter- 
ing. The power supply chassis uses 
an 8 pfd. and a 16 pfd. condenser, in 
addition to a filter choke for a.c. ripple 
minimization. The 6C5 input stage 
has an extra ripple filter and decou- 
pling section provided by a 15,000 
ohm, 1 watt resistor bypassed by an 
8 pfd. electrolytic. The second single - 
ended 6C5 has a 15,000 ohm, 1. watt 
resistor in series with the plate sup- 
ply and bypassed by a .25 pfd. paper 
condenser to provide audio decoupling 
for this stage. A single plate to push - 
pull grids transformer is used here 
to provide the advantages of trans- 
former coupling amplification. Again 
a standard p.a. transformer is used in 
preference to a flat -response, high - 
fidelity transformer in the interest of 
economy and lower high frequency 
cut -off. 

The input transformer can be any 
grade o f microphone -to- single -grid 
transformer of the proper impedance 
to match the impedance of the mike 
to be used. Most broadcast stations 
use microphone impedances of 30, 50, 
250, or 500 ohms. At KRUX, 250 ohm 
impedances are used throughout the 
installations. One precaution which 
must be taken is that the input trans- 
former must be thoroughly shielded 
against hum pickup. 

To return to the him problem: it 
was found impossible to mount the 
power transformer on the same chassis 
with the audio transformers without 
introducing a highly audible hum. In 
fact a minimum physical separation 
of 11/2 feet was found necessary be- 
tween the power supply unit and the 
audio transformers. The power sup- 
ply output of 6.3 volts a.c. and 250 
volts filtered d.c. terminates at the 
back of the chassis with an Amphenol 
4 -prong tube socket. The power sup- 
ply connections for the audio unit 
come out to a male chassis mount 
plug made by Amphenol to fit a llá" 
punched hole. A four -wire cable, with 
one male and one female Amphenol 
plug at either end and covered with 
heavy cambric "spaghetti" to provide 
protection, is used to interconnect the 
two chassis. 

The gain control, normally an ex- 
pensive component in broadcast audio 
equipment, is the well -known carbon 
type potentiometer used to control the 
volume in public address equipment 
and radio receivers. It costs only 
about 79 cents as opposed to attenua- 
tor pads costing about $17. In view 
of the fact that it is not varied during 
the broadcast time and is in a high - 
impedance circuit, it is thoroughly 
adequate in this remote amplifier. 

February, 1953 
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R1. Rs -1000 ohm, 1 r. res. 
R.-100.000 ohm, 1 res. 
R;r- ohm pot. 
Rr, -500 ohm, I w. res. 
R. R- 15.000 ohm. 1 r. res. 

R -1500 ohm. 1 r. res. 
C,, Cs, Ca-10 pfd.. 25 v. elec. cond. 

FILAMENTS C -.01 pfd.. 600 v. tond. 
Cs-8 old., 600 v. elec. tond. 
C;, -.25 pfd.. 600 v. rond. 

T,-- Microphone -to- single grid trans., 2:1 ratio 
(hum bucking type) 

T,-Single plate -to- push -pull grids trans. (in- 
trrstage ) 

Ty-Push-pull plates (20,000 ohms) to 500 
ohrn line trans. (output) 

1, -Open circuit jack 
V3-6C5 tube 

Circuit diagram of amplifier. A single tube 

As in all broadcast equipment, pre- 
cautions must be taken to eliminate 
the hazard of component breakdown. 
Loss of air time is inordinately ex- 
pensive as it is the one commodity 
radio stations have to sell. Thus all 
condensers are oversized for working 
voltages and resistors are oversized 
for working wattages. The 1500 ohm, 
10 watt resistor in series with the 
power supply high voltage acts as an 
additional voltage limiter and pro- 
tector of the power supply filter con- 
densers. 

A single ground tie point is used in 
the wiring of both chassis. One ex- 
ception was found necessary; some a.c. 
hum was being amplified and was 
traced to the filament wiring. It was 
found further that grounding one side 
of the filament terminals of the sec- 
ond audio stage at the chassis gave 
the greatest degree of hum elimina- 
tion. Of course, shielding the filament 
wiring should eliminate this difficulty 
if included in the original wiring. 

The grid connection from the micro- 
phone input transformer is only a few 
inches long and runs close to the 
chassis. Some hum pickup was ex- 
perienced through this short lead. 
However, shielding it immediately 
eliminated all trace of hum from this 
source. 

The earphone monitor is connected 
directly across the radio line in series 
with two 1500 -ohm resistors. The re- 
sistors effectively isolate the monitor 
circuit from the radio line to the 
studio in case of a short circuit in the 
earphone plug and cord. The audio 
output is brought directly out from 
the rear of the chassis and is con- 
nected to the terminal block of the 
radio line supplied by the local tele- 
phone company. This Connection need 
never be disturbed. 

The amplifier has more than suffi- 
cient gain to cover the radio line from 
the Phoenix Municipal Stadium to the 
main studios, some 12 miles distant, 
without the use of telephone repeater 
amplifiers, and without any audible 
line noise under the program level. The 
cambric -covered power cord is rigidly 
mounted under the table with cable 

type eliminates replacement problems. 

R -1500 ohm, 10 w. wireround res. 
C, -8 pfd., 600 v. elec. cond. C- 16 pfd.. 600 r. clec. cond. 1- filter choke. 10 hy. A 70 ma. 
T -Power trans. 250.0.250 volts @ 

6.3 r. 2 amps. 
1 -6XSGT tube 

Power supply for the remote amplifier. 

clamps. The microphone cord and ear- 
phone monitor cords and plugs are 
also secured to the bottom of the table 
and in such a position that the an- 
nouncer- operator can easily make his 
own connections. Of course, the units 
are bolted to the bottom side of the 
table directly in front of the an- 
nouncer. 

The sportscaster takes a microphone 
and a pair of earphones with him 
when he goes to the ball park. All he 
has to do on arrival is plug in his 
mike and phones, then insert the a.c. 
plug in the outlet mounted next to the 

(Continued on page 154) 

Over -all view of the power supply chassis. 
It is connected to the amplifier chassis 
by means of a shielded four-wire cable. 
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MAC'S RADIO 

SERVICE SHOP 
By JOHN T. FRYE 

ORDINARILY Barney was not eager 
to get to work, but on this par- 
ticular morning he was glad to 

step out of the howling February 
snowstorm into the warm sanctuary 
of the service shop. 

"Whew!" he exclaimed as he beat 
the snow from his sock cap and wiped 
the water from his freckled face. 
"'Tain't fit for man nor beast out 
there today; and I keep remembering 
that last fall, when old Indian Sum- 
mer hung on and on, I was the one 
who told everyone we weren't going 
to have any winter weather this year. 
Hey, Mac, what's the gadget you've 
got there? Something new ?" 

"Yes," his boss answered as he fond- 
ly cradled the little gray, crackle - 
finished instrument in the palm of his 
hand. "Let me introduce you: Barney, 
this is Mister Grid Dip Oscillator, 
familiarly known as GDO; Mister 
GDO, this is Barney, familiarly known 
as Red, Sorrel Top, or Scarlet O'Gal- 

SERVICING WITH THE GDO 

lagher. I want the two of you to be- 
come better acquainted." 

"How do you do ?" Barney inquired 
politely of the instrument. "I've heard 
a lot about you on the ham bands." 

"And from here on in, unless I miss 
my guess, you're going to hear a lot 
about him from technicians," Mac 
stated. "I'm confident the GDO is 
about to join the parade of instru- 
ments from the laboratory to the serv- 
ice bench that began with the cathode - 
ray oscilloscope and the vacuum tube 
voltmeter. Engineers and amateurs 
have long known how useful this 
rather simple little instrument is; but 
it was not until the last few months, 
when several manufacturers brought 
out grid dip oscillators in both kit 
and assembled forms at down -to -earth 
prices, that technicians felt they could 
afford to buy one of the units just to 
see what could be done with it in 
service work. Now that they have 
found out, the things are selling like 

Fig. 1. Circuit diagram of a commercially -available grid dip oscillator kit. 
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bottle -openers at a bartenders' picnic." 
"How does it 'work?" 
"Here's a diagram (Fig. 1) of this 

particular instrument, the Heathkit 
Model GD -1," Mac said as he slid a 
paper across the bench. "You can see 
that it is essentially a high- frequency 
triode connected as a Colpitts oscilla- 
tor with plug -in inductances. A 500 
microampere meter is connected in the 
grid return circuit and reads rectified 
grid current. There is also provision 
for plugging earphones into this grid - 
return lead. 

"Nov watch what happens when I 
bring the inductance of the GDO close 
to this coil- and -condenser circuit and 
tune the grid dip oscillator through 
the resonant frequency of the combi- 
nation. See that meter pointer dip 
downward as I pass through reso- 
nance?" 

"How come ?" Barney demanded. 
"The tuned circuit at its resonant 

frequency absorbs energy from the os- 
cillator and lowers the amplitude of 
the oscillation, which, in turn. makes 
the rectified grid current go down. All 
I have to do is note on this calibrated 
dial of the tuning condenser of the 
GDO the frequency at which this dip 
occurs, and I know the resonant fre- 
quency of that tuned circuit." 

"What does the variable resistor, 
R,, do in the circuit ?" 

"That's a sensitivity control. You 
can see that the negative rectified grid 
voltage appears at the bottom of this 
resistor and a positive potential fed 
through R. appears at the top. The 
resultant of these two opposing volt- 
ages causes a current to flow through 
the meter to ground. If the slider is 
clear to the top, the positive voltage is 
grounded and only the grid current 
registers on the meter. As the slider 
is moved down, more and more posi- 
tive voltage is allowed to buck this 
developed grid voltage." 

"But why ?" 
"The object is to keep the 500 micro- 

ampere meter on scale for various 
values of grid current. Different coils 
and different settings of the tuning 
condenser will produce different values 
of grid current. A meter to read this 
wide range of current without going 
off scale would have to be one with a 
relatively high current range; and that 
would mean a small, hard -to- detect 
dip with the loose coupling to a tuned 
circuit required for best accuracy. By 
using a variable positive bucking volt- 
age, the pointer can be kept on scale 
for all values of grid current, yet the 
greater dip- indicating sensitivity of 
the 500 microampere movement can 
be retained." 

"Is that all it will do: indicate the 
resonant frequency of tuned circuits ?" 

"By no means. Watch the screen of 
the TV set over there on the other 
bench." 

As he said this, Mac plugged an- 
other inductance that looked like a 
fat, king -sized hairpin into the GDO 
and moved the tuning dial with his 
thumb. Suddenly the picture was re- 

(Continued on page 111) 
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Compiled by KENNETH R. BOORD 

IT IS A privilege this month to dedi- 
cate the ISW DEPARTMENT to 
radio broadcasting in the Republic 

of Korea. Thanks goes to Hahn Ki 
Syun, chief of the engineering sec- 
tion, Radio Korea, Office of Public In- 
formation, Pusan, Republic of Korea, 
for this data: 

"Due to the war, we have lost al- 
most all of our broadcasting equip- 
ment, but our engineers have been try- 
ing to rebuild our facilities one by 
one. We have constructed a 10 kw. 
broadcasting (medium -wave) at Tae- 
gu, a part of our Radio Korea Net- 
work, and a similar station was com- 
pleted at Taejon in November. We ex- 
pect to build up the 1 kw. short -wave 
station at Seoul and the 400 w. short- 
wave station at Taejon within a few 
weeks. And within a few weeks more, 
short -wave listeners should be able to 
listen to our 'Voice of Freedom' on a 
10 kw. short -wave outlet from Seoul; 
a further 10 kw. medium -wave station 
will follow at Seoul. We have had 
much difficulty through shortages of 
equipment, materials, and even engi- 
neering books." 

Mr. Hahn gives this picture of cur- 
rent broadcasting in Korea: 

Seoul, HLKA, 970 kc., 5 kw., and 
9.555, 300 w. Pusan, HLKA, 800 kc., 5 
kw.; 2.510, 1 kw., and 7.935, 1 kw.; 
former HLKB, 650 kc., 500 w., is now 
a 1 kw. "spare" medium -wave outlet. 
Iri, HLKF, 570 kc., 500 w.; Taegu, 
HLKG, 710 kc., 10 kw.; Kwangju, 
HLKH, 780 kc., 500 w.; Taejon, HLKI, 
880 kc., 10 kw.; Namwon, HLKL, 1030 
kc., 500 w.; Chunchon, HLKM, 1230 
kc., 300 w.; Mokpo, HLKN, 650 kc., 
500 w.; Masan, HLKO, 600 kc., 50 w.; 
Chungju, HLKQ, 600 kc., 500 w.; Kang- 
neung, HLKR, 1080 kc., 500 w., and 
Cheju, HLKS, 1080 kc., 500 w. These 
stations make up the Radio Korea 
Network which is currently scheduled 
1600 -1830, 2130 -0030, 0500 -0900. Vari- 
ous Asiatic languages are used, and at 
least the short -wave outlets occasion- 
ally identify in English. By the time 
you read this, the new short -wave out- 
let at Taejon and the further short- 
wave outlet at Seoul (10 kw.) may be 
on the air. 

Best wishes go to the Radio Korea 
Network and its personnel in the 
further resumption of radio broadcast- 
ing in the Republic of Korea. 

* * * 

Club Notes 
England - The World Friendship 

Society of Radio Amateurs, 35, Bell - 

February, 1953 

%food Road, Waverley Park, Peckhan 
Rye, London, S.E. 15, England, now 
has a new bulletin especially for its 
Junior Section members; it is called 
"Wave- Guide" and is edited by D. F. 
Shaw and J. I. Meardon. 

New Zealand -The New Zealand 
Radio DX League has named Frank 
W. Wilson as president to succeed 
Arthur T. Cushen who had headed the 
group for the past two years. 

USA -The Newark News Radio 
Club, Newark, New Jersey, recently 
passed its 25th milestone. And the 
Universal Radio DX Club, located at 
Hayward, California, recently ob- 
served its 19th anniversary. Congratu- 
lations to both! 

* * * 

This Month's Schedules 
Albania -Radio Tirana is reported 

now using 6.560, 7.850A at 2300 -0100, 
1000 -1130, 1215 -1700. Chatfield, N. Y. 
notes the 7.850A channel at fair level 
1500 -1600. Levy, N. Y., notes it with 
news 2345. 

Algeria -Radio Algeria, 6.160, noted 
signing off Arabic session with "La 
Marseillaise" 1745; had news head- 
lines in Arabic just before closing; the 
9.570 outlet, used for French sessions, 

(Note: Unless otherwise indicated, all time is 
expressed in American EST: add 5 hours for 
(UT. "News' refers to newscasts in the English 
language. In order to avoid confusion. the 24 
hour clock has been used in designating the tines 
of broadcasts. The I s from midnight until 
11000 are shown as (tollo to 1210 while from 1 

p.m. to midnight are shown :r 1:300 t" 2400.) 
The symbol "V "' following a listed frequelwy 

indicates "varying." The station may operate 
either above or below the frequency given. 'A" 
means (o neuey is approximate. 

The antenna for the 10 kw. transmitter at 
Taegu, a "Radio Korea" network affiliate. 

%e 

n)tcd closing 1800 with "La Marseil- 
laise," after news in French 1751. 
(Pearce, England) 

Anglo- Egyptian Sudan -Radio Om- 
durman, 9.737A, is occasionally audible 
to fair in its 2315 -2345 all- Arabic ses- 
sion. (Niblack, Ind., others) 

Angola - Radio Clube de Angola, 
11.862A, Luanda, has been fading in 
lately as early as 1340. (Niblack, Ind.) 
Radio Clube de Huila, 10.048A, Sa da 
Bandeira, more recently has been run- 
ning to 1600 closedown (formerly 
closed 1500). (Pearce, England; Ridge- 
way, South Africa) Radio Diantang, 
CR6RG, Dundo, recently moved from 
6.870, is now using 7.065 parallel with 
9.344 at 1300 -1430 daily; CR6RD, Nova 
Lisboa, has been heard on Saturday 
opening 0930, Sundays and weekdays 
1230, using 9.705, 9.7096 to 1530 close- 
down. (Ridgeway, South Africa) 

Argentina -LRX, 9.66, Buenos Aires, 
Radio El Mundo, noted at strong level 
around 2045. (Stein, Calif.) SIRA an- 
nounces English for 17.720 at 1700- 
1930; 11.880 at 1300 -1400; 15.290 at 
2300 -0100. (Villela, Md.) Radio Bel - 
grano, 9.755A, has hourly national and 
world news in Spanish at 55 minutes 
past the hour, according to Villela; at 
1825 ( "las 20:25, hora que Eva Peron 
entro en la eternidad " -"at 2025, the 
hour that Eva Peron entered Eter- 
nity") has a 5- minute official news 
bulletin in Spanish. 

Belgium -ORU, 17.865A, Brussels, 
noted in French and Dutch 0500. 
(Pearce, England) The 6.065 outlet 
noted with dance music 2240, signing 
off North American transmission 2400. 
(Lieberman, N. Y.) English for North 
America is currently carried over 
ORU, 6.065, beamed to North Ameri- 
ca, and 9.745 beamed to Belgian Con- 
go, and relayed by OTC, 9.655, Leo- 
poldville, at 2100 -2400. Kelting, N.Y., 
notes ORU, 9.745, with French pro- 
gram 2045 -2130, then English. 

Belgian Congo -OTM1, 6.295, ap- 
pears to have replaced 11.720A, audible 
around 1500 parallel with OTM2, 
9.380, in the Radio Congo Belge trans- 
mission to 1600 closedown. (Kary, Pa.) 
OTH, 9.210, is heard in Sweden 1245- 
1330. (Nattugglan, Sweden) Radio 
Eliaabethville, OQ2AB, 11.90, has been 
noted recently on Tue. as well as Sun. 
with the 0930 -1100 session. Radio Leo, 
OQ2AA, 11.717, on Sun. only has a 
session 0300 -0430 which is all- French; 
OTM4, 11.72A, now opens 0300 with 
French and Flemish programs to 0730 

(Continued on page 127) 
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3- ELEMENT l4Mc. ROTARY BEAM 

ANTENNA 

Fig. 1. The rugged 3- element 
beam after 3' 2 years aloft. 

High front-to-back ratio, good forward gain, and a beam 

that stays up in the wind are the result of careful design. 

Simplified construction and adjustment are also featured. 

ONE sure aid in working DX is the 
use of a rotary -beam antenna. This 
article describes the construction 

of a 3- element, 14- megacycle rotary 
beam which was built by the author. 
The antenna, which has been in use 
for more than three and a half years, 
remains in excellent condition in spite 
of several of the worst wind and ice 
storms ever experienced in New Jer- 
sey. 

There can be very little doubt that 
sound mechanical planning is of the 
utmost importance when the construc- 
tion of an array of this sort is contem- 
plated. Some of the questions which 
should be answered before actual 
planning gets under way are: 

Is the cost within reason? 
Is the array simple to construct? 
Can it be assembled easily at its 

final location? 
Is maintenance relatively light? 
Will it stay up? 
For the beam antenna described in 

this article, the answer to all of these 
questions is "yes." The entire cost of 
the array was about $75.00. No special 
tools were required for the construc- 
tion; anyone familiar with saw, ham- 
mer, screwdrivers, and pliers could do 
the job. The final assembly of the 
beam on a rooftop was completed by 
three people in about one and a half 
hours. The only maintenance required 
so far was the replacement of the guy 
wires, a two -hour, one -man job which 
would have been unnecessary if rust- 
proof cable had been used initially. 
Fig. 1 is a photograph of the antenna 
taken more than three and a half 
years after its construction. 

Preliminary Considerations 
It was decided to mount the beam 

on the roof of the house to avoid the 
added work and expense of construct- 
ing a tower. Mounting the antenna on 
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the roof also provides for the housing 
of the motor, gear box, direction -indi- 
cating equipment, slip rings, trans- 
former and relay, and associated wir- 
ing in the attic, thus providing for 
their protection against the elements 
and making maintenance work much 
easier. 

Roof mounting also solves the prob- 
lem of mounting the parasitic array 
itself. When a tower or pole is used 
to support the array, it is usually nec- 
essary to assemble the array before it 
is finally placed atop the tower or the 
pole. Needless to say, a 3- element, 14- 
megacycle array, 34 feet long and 17 
feet wide, is a rather cumbersome as- 
sembly to raise to the top of any 
tower or pole. Roof mounting, how- 
ever, provides for assembly at the final 
location. 

Another advantage of mounting the 
Fig. 2. A pipe shaft runs up through the 
roof inside a larger pipe bushing, stead- 
ied by pipe straps. At the top are two 
2 x 6 roof supports. Note the BX cables. 

By C. A. WEST, W2IYG 
Tube Department, RCA 

Harrison, N. J. 

beam on the roof is that provision is 
made for short feedlines and other 
wires and cables for carrying power to 
the rotator, and to the electric -indi- 
cating system, if one is used. 

Whether the antenna is to be sup- 
ported by a roof, a tower, or a pole, 
many of the ideas presented in this 
article should prove quite useful. It is 
recommended that a lot of thought be 
put into the planning of the beam. 
Many arrays have been completely de- 
stroyed by wind and sleet storms due 
to poor mechanical construction. 

Main Supports 
It was estimated that the entire 

array plus the rotator (propeller -pitch 
type) would weigh about 150 to 200 
pounds. The supports in the attic 
would have to hold this weight safely 
and would also have to have enough 
strength to provide for bending and 
twisting torque created by the wind 
striking the array. For this reason, 
two pieces of 2" x 8" lumber were used 
to support the platform on which the 
shaft of the array and the rotator 
were mounted. as shown in Fig. 2. 
These 2" x 8" pieces were bolted se- 
curely to two of the 2" x 8" rafters in 
such position that about two-thirds of 
the shaft supporting the array was be- 
low the roof top. It is important that 
this length of the array be below the 
roof to provide for bending torque on 
the shaft, and to reduce the hazard of 
damage to the roof if strong winds 
strike the array broadside. Two 2" x 4" 
pieces of lumber were also bolted to 
the main supports as shown in Fig. 2 
to provide for torque at right angles 
to the main supports and to give 
added strength. 

After the main supports had been 
bolted into place, the rotator plat- 
form was prepared. Two pieces of 
2" x 12" lumber were cut to the width 
of the main supports, allowing a little 
overhang for later centering of the 
shaft of the array on the rotator 
flange. A hole large enough to pass 
the array shaft was cut in the center 
of the joined 2" x 12" pieces and, with 
the rotator mounting plate used as a 
template, holes were drilled for fixing 
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the rotator in place. The mounting 
plate is used on top of the wood ro- 
tator platform for added strength. 

At this point, consideration was 
given to the shaft and its bushing. A 
2 -inch pipe was used for the bushing 
and a 1%-inch pipe for the shaft. The 
two slipped together very easily with 
a fraction of an inch play, but there 
was no problem with rattling. When 
the 2 -inch pipe used for the bushing 
was cut with a pipe cutter, a small 
edge protruded at the inner circum- 
ference; this edge was filed until the 
1X/2 -inch pipe shaft fit snugly into the 
bushing. 

It is preferable to install the shaft 
bushing before the initial assembly of 
the array. When the proper point was 
located on the roof, a hole was made 
in the roof to hold the bushing, as 
shown in Fig. 4. The roof peak was 
re- inforced by means of two pieces of 
2" x 6" lumber, and a plumb line was 
dropped through the bushing so that 
the bushing could be brought into a 
vertical position. The steel straps were 
then fastened in place, as shown in 
Figs. 2 and 4. The bushing must be 
sealed at the point where it comes 
through the roof to prevent rain com- 
ing into the attic. 

Rotator Preparation 

There are several difficulties in- 
volved if the rotator (propeller -pitch 
type) is used "as is," chief of which is 
slow rotation speed. Another difficulty 
is the burning of brushes and commu- 
tator when a.c. is used to energize the 
d.c. motor. In addition, a considerable 
amount of electrical noise is gener- 
ated, which wreaks havoc in the re- 
ceiver when the array is rotated to 
peak a signal. 

All these difficulties can be avoided 
by making the last set of planetary 
gears inoperative. These gears may be 
disabled quite simply by removing the 
upper spline from the gear box assem- 
bly and fastening the shaft pipe flange 
right on top of the planetary gear 
housing, as shown in Fig. 4. This oper- 
ation makes possible a much greater 
shaft rotation speed for a given volt- 
age applied to the rotator motor. Be- 
fore the spline was removed, about 25 
volts a.c. was required to obtain a 
shaft rotation of 1 rpm. With the 
spline removed, only about 15 volts 
a.c. was required for one rpm. Two 
other improvements are also obtained: 
(1) electrical noise is cut to a much 
lower value; (2) burning of the 
brushes and commutator is prevented 
and heating of the motor is reduced. 

While the rotator is being modified, 
it is a good idea to remove the motor 
from the gear box and disassemble it 
for inspection. If the commutator has 
a ridge burned in it, the armature 
should be removed and the commuta- 
tor turned down. The insulating sur- 
faces between the commutator faces 
should be cleaned with a sharp pointed 
tool to remove any small metal parti- 
cles which accumulate during the com- 
mutator turn -down. The entire motor 
may be cleaned in kerosene with the 
February, 1953 

Fig. 3. The motor and gear box are mount- 
ed below the platform. The motor housing 
is removed to show the bypass condensers 
for the brushes. At top. brass rod brush. 
es bear against slip rings on the shaft. 

aid of a brush, then wiped dry and 
re- assembled. 

Electrical noise generated by brush 
sparking may be reduced by connect- 
ing a 0.01 µfd. condenser between each 
brush lead and the case of the motor, 
as shown in Fig. 3. The reduction in 
noise on 20 meters is sufficient to allow 
rotation of the array without drown- 
ing out weak signals, even when there 
is no noise limiter on the receiver. 

Array Design 

There are two general classifica- 
tions of array construction, self -sup- 
porting and frame with guy -wire sup- 
ports. The author discarded the self - 
supporting type almost immediately 
because of the lack of strength ex- 
hibited by several of these beams in 
his neighborhood. The design shown 
in Fig. 5 was chosen for several rea- 
sons: 1. economy and availability of 
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Fig. 4. Detail drawings of the rotator and 
beam support. One of the two slip ring and 
brush assemblies is shown at upper left. 

materials, 2. strength, 3. ease of con- 
struction and assembly, 4. ease of 
tuning. 

Basically, a parasitic array requires 
at least two elements, a radiator and 
either a reflector or a director. If 
greater gain or front -to -back ratio is 
desired, additional directors and re- 
flectors may be added. The 3- element 
array was chosen to provide maximum 
front -to -back ratio. Although a 3 -ele- 
ment array may be tuned for either 
maximum forward gain or maximum 
front -to -back ratio, the latter was 
chosen for two reasons: (1) it was 

Fig. 5. Construction details of the beam and tuning stubs. The guy wires are broken 
into non -resonant lengths by the insulators. Aluminum should be used for the 
tuning stubs, if possible, as copper -to- aluminum contacts may corrode. The wooden 
braces keep elements from whipping in the wind, changing beam characteristics. 
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Fig. 6. The "on -off" switch, fuse, and pi- 
lot lamp are mounted at the beam- indica- 
tor map. The control switch is at the oper- 
ator's desk. A selsyn drives the arrow. 

highly desirable to be able to reduce 
to a minimum the strength of all sig- 
nals not coming from the direction of 
the desired signal; (2) the compara- 
tive difference in forward gain be- 
tween the two systems of tuning is 
negligible. 

When maximum front -to -back ratio 
is desired, the satisfaction gained by 
tuning a parasitic array is well worth 
the small amount of additional effort 
involved. There are two popular meth- 
ods of tuning the director and re- 
flector. One is to lengthen or shorten 
the outer ends of the elements, and 
the other is to lengthen or shorten the 
center section of the elements by 
means of adjustable stubs. 

The latter method was chosen for 
two reasons: (1) the r.f. potential at 
the center of each element is close to 
zero, thus preventing r.f. burns when 
the energized array is being adjusted; 
(2) correct adjustment is assured be- 
cause element symmetry is maintained 
by one adjustment which can be made 
from a single position on the roof. If 
the first method of adjustment were 
used, it would be necessary to move 
back and forth from the end of each 
element continually, making an ad- 
justment, testing, and repeating the 
procedure until the correct element 
length was obtained. With the second 
method, it is necessary only to slide 
the shorting bar back and forth until 
tuning is correct and then lock the bar 
in place. The method of making this 
adjustment will be described later. 

Copper -to- aluminum contacts should 
be avoided in the stubs because they 
may cause galvanic action, with re- 
sultant deterioration of the aluminum. 
Small copper parts such as lugs, wash- 
ers, etc., should be carefully tinned, 
and the final joints covered with a 
good varnish. It would be a good idea 
to varnish all the elements when the 
beam is completed. 

Becau a he author was interested 
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primarily in best performance in the 
phone section of the 20 -meter band, 
the design frequency chosen was 14.25 
megacycles, the center of the Ameri- 
can phone band. The length in feet of 
the radiator, director, and reflector 
were determined from the following 
relations, in which the decrease of 4 
per -cent in director length and the in- 
crease of 5 per -cent in reflector length, 
as compared with the length of the 
radiator, were taken into considera- 
tion: 

Length (radiator) 
468 468 

32'11" 
f(mc.) 14.25 

Length (director) 
450 450 

31'7" 
f(mc.) 14.25 

Length (reflector) 
492 492 = 34'6" 

f(mc.) 14.25 

The length of the two tuning stubs 
and the shorting bar must be taken 
into consideration, as shown in Fig. 7. 
For example, the length of each half 
of the director is 15 feet, 2 inches; 
thus, the length of the whole director 
is 30 feet, 4 inches. The length of each 
tuning stub is 12 inches, but the 
shorting bar is set initially at 6 inches; 
thus, the total effective length of the 
stubs is 1 foot. The shorting bar itself 
is 3 inches. Therefore, the total length 
of the director is 31 feet, 7 inches, the 
desired calculated length. Because the 
director should be about 4 per -cent 
shorter in length than the radiator, as 
mentioned previously, the 12 -inch 
stubs allow for a variation of from 1 
per -cent to 7 per -cent, with the mean 
at about 4 per -cent. 

Tests have shown that maximum 
gain is obtained with a director -radi- 
ator spacing of 0.1 wavelength and a 
reflector -radiator spacing of 0.15 wave- 
length. The following equations may 
be used to determine the length in 
feet between the director and the ra- 

Fig. 7. Dimensions of the beam proper. 
The elements are aluminum tubing. The 
radiator is fed through a 1/4 -wave coax- 
ial matching transformer via slip rings. 
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dia tor, La, and the length between the 
reflector and the radiator, L,. 

La= 

L, = 

0.1K 98.4 

-6'11" 

10'4" 

t - 14.25 
0.15K 147.5 

j 14.25 
where : K = one wavelength = 984 feet. 

j = frequency in megacycles. 

The construction of the array, as 
shown in Fig. 5, is relatively simple. 
Because the entire array is supported 
by six guy wires, pieces of 2" x 4" lum- 
ber were used for the boom. The 
length of the boom is determined by 
the distance between the director and 
the reflector. Three pieces of 2" x 2" 
lumber used to support the elements 
were bolted to the boom by means of 
90- degree angles. After the entire ar- 
ray had been assembled on the ground 
to determine the "center -of- gravity" 
point, a piece of 2" x 12" lumber the 
width of the boom was fastened to 
the boom at this point. The use of 
these pieces prevents bending torque 
on the shaft and balances the entire 
array on the shaft. 

One advantage of the frame con- 
struction is that elements of small 
diameter may be used. About half of 
the length of each element is support- 
ed by the 2" x 2" pieces of lumber, 
which are approximately 17 feet long. 
The array shown in Fig. 5 used two 
12 -foot lengths of heavy -wall alumi- 
num tubing having an inside diameter 
of % -inch, with a length of solid 
aluminum rod having a gi4:-inch diam- 
eter inserted into the tubing at the 
outer end to provide the proper length. 
Two pieces of 1" x 2" lumber were 
screwed to the ends of the element 
supports, as shown in Fig. 5, to pre- 
vent the element supports from whip- 
ping in the wind and thus changing 
the spacing between elements. 

The main strength of the entire ar- 
ray lies in the six guy wires and their 
arrangement. A molded steel pipe 
flange was used to support a five -foot 
length of 1r/z inch pipe, the top of 
which is used as the focal point for 
the six guy wires. Two egg insulators 
break each guy wire into three equal 
sections and prevent any resonant ef- 
fect from the guy wires. Rustproof 
wire or cable should be used for the 
guy wires to prevent rusting and snap- 
ping. If steel wires are used, they 
should be coated with some rust - 
inhibiting material, such as aluminum 
paint. The use of rustproof and rust - 
inhibiting materials throughout the 
array will save considerable mainte- 
nance time and effort later on. Wooden 
members should be undercoated and 
painted with good enamel, with a top 
coat of spar varnish. 

Feeding the Array 
There are several methods for feed- 

ing a parasitic array, such as the "T" 
match, delta match, and quarter -wave 
transformer match. The quarter -wave 
transformer match was chosen for rea- 
sons of cost, simplicity, and ease of 
adjustment. (Continued on page 142) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


For opportunities within your reach 

Good -pay jobs. A business of your own. 

OPPORILNIIILS I -OR GOOD-PAN JUGS 

in Television are within your reach when 
you study TV Servicing by the RCA Insti- 
tutes Home Study Method. Or perhaps 
you would like to start a TV Service busi- 
ness of your own. 

If you are not satisfied with the way 
your future now stacks up, see how easily 

you can change the course of your career. 
RCA Institutes Home Study Course in 
TV Servicing is helping thousands of other 
people to better jobs. It can help you. 
Right now thousands of opportunities are 
going begging. There is a critical shortage 
of trained TV servicemen. This is your 
big opportunity. 

Easy -to- understand, 

illustrated lessons 

The entire course is di- 
vided into ten units of 
several individual les- 
sons. You study them at 
home in your spare time. 

Lesson -by- lesson you learn 
the theory and step -by -step procedures of 
installing TV antennas, of servicing and 
trouble- shooting TV receivers. Hundreds of 
pictures and diagrams help you understand 
the how -it -works information and the how - 
to-do-it techniques. You will be amazed how 
easily you absorb the knowledge of each les- 
son, how quickly you train yourself to become 
an experienced technician. 

i 

Experienced engineers and 

faculty prepared the course, 

grade your lessons 

The RCA Institutes 
course was written and 
planned by instructors 

with years of specialized 
experience in training men by home -study 
and resident -school methods. The course 
embodies RCA's background of television 
experience plus knowledge gained in training 
several thousand technicians. A study of 
the course parallels an apprentice's training. 
Your lessons are carefully examined and 
accurately graded by friendly teachers who 
are interested in helping you to succeed. 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing. Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N. Y 

One of the leading and oldest 

Radio -Television 

training schools a 
or 
III 0 .1'it tl Founded in 1909, RCA 
H:a ¡,;. Institutes, Inc. has been 
... a.a:: in continuous operation 

Haiti for the past 44 years. Its 
wide experience and extensive educational 
facilities give students, just like you, unsur- 
passed technical training in the highly special- 
ized field of radio -television -electronics. 

RCA Institutes is licensed by the University 
of the State of New York ... an affiliate 
member of the American Society for Engi- 
neering Education ... approved by the Vet- 
erans Administration ...approved by leading 
Radio -Television Service Organizations. 

It costs so little 
to gain so much 

RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing Home 
Study Course has been cut to a minimum. 
You pay for the course on a pay- as -you- 
learn unit lesson basis. No other home study 
course in TV Servicing offers so much for so 
little cost to you. 

SEND FOR FREE BOOKLET -Mail the coupon - 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you Quickly, easily. 
Mail coupon in envelope or paste on postal card. 

MAIL COUPON NOW ! 

RCA INSTITUTES, INC., Home Study Dept. R \253 
350 West Fourth Street, New York 14, N.Y. 

Without obligation on my part, please send me copy of booklet "RCA INSrrtUrEs 

Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 
(please print) 

Address 

City- lone State 
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Thousands depend on 

PHOTOFACT! 
THEY TELL YOU WHY 

Unsolicited letters tell what the 
world's finest TV and Radio Data 
means to Service Technicians 

Alexander Cuomo 

193 Columbia St. 

Brooklyn, N. Y. 

"Just to let you know that your PHOTOFACT 
diagrams ore a lifesaver to me and many 
other Radio and TV men. I congratulate you 
and your entire staff that worked hard to 
make it possible for us to read your diagrams 
in a simple manner. Thank you." 

C. S. Pruett 

Pruett's Rodio Shop 

450 N. 7th St. 

Dade City, Fla. 

"I have all of your PHOTOFACT Folders, and 
I think they are the most useful thing in my 
shop. They really save time and money." 

Fred Hale 

719 F. 10th St. 

Brooklyn, N. Y. 

"Let me say that I like the way you put out 
PHOTOFACT Folders. It is worth $1.50 for 
one circuit alone because you do a thorough 
job." 

NOW! GET THE PROOF FOR YOURSELF! 

Well send you a Free Photofact 
Folder on any receiver listed in 
"PF Index 8 Technical Digest." 

Learn for yourself -at our expense -how PHOTO - 
FACT pays for itself by earning bigger repair 
profits for you! Select any Folder from the PF Index 
(if you haven't on index, get a copy from your dis- 
tributor). When you write us for your Free Folder, 
be sure to state Photofact Set and Folder Number 
as shown in the Index. Get your Free Folder now. 
Examine, use, compare -see why you can't afford 
to be without PHOTOFACT! 

HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 

FREE 

HOWARD W. SAMS & CO., INC. 

70 

NEW TV GRANTS SINCE FREEZE LIFT 
Partial listing of construction permits granted by the FCC since 
lifting of freeze. Additional stations will be listed next month. 

STATE CITY CALL "' CHANNEL 
FREQUENCY 

mcJ 
POWER 
(Video) 

Alabama Gadsden WTVS 21 512 -518 22 
Mobile WALA 10 192 -198 316 
Mobile WKAB -TV 48 674 -680 22.5 
Montgomery WCOV -TV 20 506 -512 88 

Arizona 
n 

Tucson 
Tucson 

KVOA -TV 
KOPO -TV 

4 
13 

66 -72 
210 -216 

11 
316 

Arkansas Fort Smith KFSA -TV 22 518 -524 265 
Little Rock KETV 23 524 -530 17.5 
Little Rock KRTV 17 488 -494 22 

California Santa Barbara KEYT 3 60 -66 50 
San Bernardino KITO -TV 18 494 -500 87 
Fresno KMJ -TV 24 530 -536 105 

Colorado Colorado Springs KDRO -TV 13 210 -216 11.5 
Denver KIRV 20 506 -512 89 
Denver KFEL -TV 2 54 -60 56 
Denver KBTV 9 186 -192 240 

n Denver KDEN 26 542 -548 105 
Pueblo KCSJ -TV 5 76 -82 12 
Pueblo KDZA -TV 3 60 -66 10.5 

Connecticut Bridgeport WSJL 49 680 -686 99 
Bridgeport WICC -TV 43 644 -650 81 
New Britain WKNB -TV 30 566 -572 180 
Waterbury WATR -TV 53 704 -710 245 

Florida Ft. Lauderdale WITV 17 488 -494 18.8 
Ft. Lauderdale WFTL -TV 23 524 -530 100 

n Pensacola 15 476 -482 20 
St. Petersburg WSUN -TV 38 614 -620 83 

Illinois Belleville WTVI 54 710 -716 115 
Decatur WTVP 17 488 -494 18 
Peoria WEEK -TV 43 644 -650 175 
Rockford WTVO 39 620 -626 15.5 

Indiana Muncie WLBC -TV 49 680 -686 16 
South Bend WSBT -TV 34 590 -596 170 

Iowa Sioux City KVTV 9 186 -192 29 
Sioux City KWTV 36 602 -608 18.5 

Kentucky Ashland WPTV 59 740 -746 250 
Henderson WEHT 50 686 -692 26 
Louisville WKLO -TV 21 512 -518 200 

Louisiana Baton Rouge WAFB -TV 28 554 -560 225 
Maryland Frederick WFMD -TV 62 758 -764 105 
Massachusetts Fall River WSEE -TV 46 662 -668 19.5 

Holyoke WHYN -TV 55 716 -722 65 
New Bedford WNBH -TV 28 554 -560 200 
Springfield WWLP 61 752 -758 115 

Michigan Ann Arbor WPAG -TV 20 506 -512 1.75 
Battle Creek WBCK -TV 58 734 -740 18.5 
Battle Creek WBKZ -TV 64 770 -776 24.5 
Flint WCTV 28 554 -560 17.5 
Flint WTAC -TV 16 482 -488 59 
Jackson WIBM -TV 48 674 -680 225 
Kalamazoo WKMI -TV 36 602 -608 83 
Saginaw WKNX -TV 57 728 -734 17.5 

Minnesota Duluth WFTV 38 614 -620 17 
Mississippi Jackson WJTV 25 536 -542 180 
Missouri St. Joseph KFEQ -TV 2 54 -60 52 

Springfield KTTS -TV 10 192 -198 12.5 
Nebraska Lincoln KOLN -TV 12 204 -210 21.5 

Lincoln KFOR -TV 10 192 -198 56 
New Jersey Asbury Park WCEE 58 734 -740 100 

Atlantic City WFPG -TV 46 662 -668 18 
New York Elmira WTVE 24 530 -536 58 

Poughkeepsie WEOK -TV 21 512 -518 105 
North Carolina Asheville WISE -TV 62 758 -764 23 

n Greensboro WCOG -TV 57 728 -734 115 
Raleigh WETV 28 554 -560 280 

Ohio Akron WAKR -TV 49 680 -686 145 
Dayton WONE -TV 22 518 -524 210 
Lima WLOK -TV 73 824 -830 20 

n Massillon WMAC 23 524 -530 99 
n 

e 
Youngstown 
Warren 

WUTV 
WHHH -TV 

21 
67 

512 -518 
788 -794 

170 
80 

n Youngstown WFMJ -TV 73 824 -830 175 
Youngstown WKBN -TV 27 548 -554 200 

Oregon Portland KPTV 27 548 -554 91 

'ERP = (effective radiated power). ''Call letters without TV suffix from 
application files and subject to change; except where included in calls 
such as KBTV. 
- Call letters to be announced. 
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NEW 4'eaeá4a "Q" METER KIT 
O D E L QM -1 

SHIPPING 
2 LBS. 

Measures O and in- 
ductance of coils. 

Measures O and ca. 
Tpacify of capacitors. 

Slant face cabinet fo, 
ease reading the 
meter 

in 

First O METER within the 
price range of all. 

Read O's of 0 - 500 di- 
rectly on calibrated scale. 

Stable oscillator supplies 
R.F. frequencies of 150 kc to 
18 megacycles. 

Calibrated capacitor with 
range of 40 mmf to 450 mmf 
with vernier of mmf. 

Simple, easy operation. 

Can be used to measure 
small inductances or capaci- 
tors. 

Measures O of conden- 
sers, RF resistance and dis- 
tributed capacity of coils. 

Measures capacity by 
substitution, capacity by 
resonance, inductance by 
resonance. 

Slanted panel for con- 
venient operation. 

Another outstanding example of progressive HEATH- 
KIT engineering. Now a highly desirable Q METER 
within the price range of all laboratories, schools and 
experimenters. No longer is it necessary to deny your- 
self the many measurement advantages offered by this instrument. 

Use the new HEATHKIT Q METER for the following simple basic measurements: capacity 
by substitution, capacity by resonance, inductance by resonance and Q at the OPERATING 
frequency all can, be read on the calibrated scales. The method used to obtain information re- 
garding the Q of condensers, RF resistance, distributed capacity in coils, etc., is only slightly 
more involved. In the HEATHKIT Q METER, the generated RF signal is coupled through a 
cathode follower and injected across a low impedance condenser which is included in the 
resonant circuit under test. Large 41/2" 50 microampere Simpson meter reads Q directly. The 
resonating condenser and vernier condenser are calibrated in mmf for substitution method 
capacity tests. The resonating condenser is also calibrated in effective capacity for resonance tests. 
The inductance calibration serves for rapid determination of the approximate inductance of a 
coil. The HEATHKIT Q METER has a generator frequency range of 150 kc to 18 megacycles. 
Vernier capacity covers ± 3 mmf and the resonating condenser is calibrated from 40 mmf to 
450 mmf actual capacity or 40 mmf to 350 mmf effective capacity. Meter reads Q directly up to 
250. Higher and lower full scale readings can be obtained by varying the injection voltage levels. 

The entire kit consists of 12AT7, GALS, 6C4, OD3 and 6X5 tubes. 50 microampere Simpson 
meter, power transformer, cabinet and all other parts necessary for construction as well as in- 
structions for assembling, testing and operation of the completed instrument. 

eat tU' DECADE 
RESISTANCE KIT 

The HEATHKIT DECADE 
RESISTANCE KIT is widely 
used by schools, experiment. 
ers and laboratories because 
of the extremely wide resist- 
ance range offered and the 
useful, dependable service 
provided. The DECADE con- 
sists of 5 rotary 2 deck ce- 
ramic wafer switches with 
silver plated contacts and twenty Ira 
precision resistors in a circuit which 
provides the resistance range of I ohm 
to 99.999 ohms in I ohm steps. The 
HEATHKIT DECADE RESISTANCE 
KIT is simple to construct and is 
housed in a beautiful polished birch 
cabinet with an attractive panel. The 
DECADE will furnish years of accu- 
rate trouble -free service. 

Individual ,I;cade sections of above 
can he r'. .cparatell for s`ccial 
applies 

MODEL DR -1 

SHIPPING 
WT 4 LBS. 

NEW eet i -eft t DECADE 
CONDENSER KIT 
Extremely useful in all experi- 
mental and design work such as 
determination of condenser 
values for: compensating net- 
works, filters, bridge imped- 
ances, tuned circuits, etc. Uses all 
precision silver mica condensers 
rriti,irr 7.1_-1% accuracy. Values 
run in three decades from 100 MMFD to 
(1.111 MFD in steps of 100 MMFD. 
Smooth acting, positive detent, highest 
quality ceramic wafer switches make all 
capacitor values easy to set up and keep 
losses to a minimum. Low loss dielectric 
terminal board mounts on outside of panel 
for easy cleaning. Heathkit binding posts 
accommodate a wide variety of test leads. 
Comes complete with all parts, including 
polished birch cabinet. 
Individual decade sections of above can 

be purchased separately. 

MODEL DC -1 

SHIPPING 
WT. 4 LBS. 

$1650 
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NEW WeatIt4t OSCILOSCOPE KIT 
NEW WIDE BAND VERTICAL AMPLIFIER ± 2 DB 10 CYCLES TO 1 MC. 

Direct plate co 

taons for mod. 
ulouon tests 

Displays TV \ core 
pulses ly. 

Useful to 5 mc. 

SHIPPING 
WT. 29 LBS. 

Good square wave 
response at 100 kc 

New wider band vertical 
amplifier 2 db from IO cycles 
to 1 megacycle useful to over 
5 megacycles. 

High sensitivity in vertical 
amplifier. .025 volts RMS per 
inch deflection. 

New 3 step input attenuator 
input ranges Xl, X10, X100. 

New 5CP1 intensifier type 
tube for greater brilliance. 

Terminal board and rear 
cabinet opening provisions for 
direct connections to deflecting 
plates. 

Newly styled formed and 
ventilated aluminum cabinet. 

Wide band sweep generator, 
15 cycles to over 100 kc. Will 
synchronize with 5 megacycle 
signal. 

10 tube circuit featuring push 
pull operation of vertical and 
horizontal amplifiers. 

Internal synchronization on 
either positive or negative 
peaks. 

Reproduces faithfully the 
front and back porches of TV 
sync pulses. Excellent square 
wave reproduction to over 
100 kc. 

Optional Intensifier kit 
available for 2200 volt oper- 
ohon 

Proudly announcing the new 1953 HEATHKIT 
Model O -8 OSCILLOSCOPE featuring the finest 
performance ever offered in this extremely popular 
kit instrument. Improved wider band vertical am- 
plifier featuring a new input attenuator 
affording smooth con: :o1 cc t::e excellent .025 
volts per inch vertical sent. °: }:icy. Possibility of 
overloading the vertical input circuit is minimized. 
Greater band width in the vertical channel is a 
decided advantage to TV service men. Permits clear 
observation of all TV sync pulse detail and excellent 
square wave reproduction over 100 kc. 5CP1 intensifier type CR tube provides a brilliant trace with normal 
accelerating voltages. A handsome. ventilated cabinet with smooth rounded corners and a snug fitting drawn panel 
adds to the smartly styled professional appearance. Longer life is assured through cooler instrument operation. 
Push pull output stages in both vertical and horizontal amplifiers for balanced deflection of the spot. All of the 
many fine features of the previous model have been retained. Rear cabinet access to terminal board for direct 
connection to CR plates. The entire kit of all 10 tubes. parts. cabinet and panel as well as detailed construction 
manual for assembly and operation of the instrument Included. 

INTENSIFIER KIT: For extreme trace brilliance in special applications such as photography, group demonstra- 
tions or operation in brightly lighted areas an optional Intensifier kit providing 2200 volt operation of the CR 
rube is available. Kit includes high voltage filter condenser, hick voltage selenium rectifier, etc. 57.50. 

7 
71 . TO ; 

- ,, 40Y 

Q\- 
SCOPE 

DEMODULATOR PROBE K I T 
Tea ,able shooting or aligning TV, RF, IF and video stages requires demodu- 
lation of high frequency signals before Oscilloscope observation. The 
HEATHKIT SCOPE DEMODULATOR PROBE KIT was specifically de- 

veloped for this application. Kit consists of a probe 
housing. crystal diode detector circuit, shielded cable 
and spade lugs Assembly is simple and the probe will 
quickly prove its usefulness as an Oscilloscope accessory 

No. 337 
SHIP. WT. 1 LB. 

$4.50 
N E W eatít 

VOLTAGE CALIBRATOR KIT 

MODEL VC -1 

SHIPPING 
WT. 5 LBS. $9.50 

Use the Heathkit Voltage Cali. 
brator with your oscilloscope to 
measure peak -to -peak TV com- 
plex waveshapes. TV manu- 
facturer's specifications indicate 
correct peak -to -peak voltages 
and this kit will permit making 
these important measurement.. 

A big help ro engineers in circuit work. Makes peak -to -peak 
voltage measurements of complex waveshapes of all kinds. Flat 
topped semi- square wave output of calibrator assures fast and easy 
measurement of any voltage between .01 and 100V peak -to -peak. 

The Voltage Calibrator can remain connected to your oscillo- 
scope at all times for instant use. "Signal" position connects signal 
under study directly through calibrator and into scope input circuit 
for direct observation. Eliminates transfering leads from calibrator 
.4 Itotidirl,,! ri,. », .r,ct , .. 

7`eettGtl2G 
ELECTRONIC SWITCH KIT 

A few dollars spent for this accessory will 
increase the usefulness of a scope im- 
measurably An electronic switch will 
open up a whole new field of scope ap- 
plications for you. The S -2 allows TWO 
SIGNALS to be observed at the SAME 
TIME - this important feature allows 
you to immediately spot phase shift, clip- 
ping. distortion, etc The two signals un- 
der observation can be superimposed or 
separated for individual study Each sig- 
nal input has an individual gain control 
for properly adjusting scope trace pat- 
terns. Has both coarse and fine frequency 
controls for adjusting switching time. 
Multivibrator switching frequency is 
from less than 10 cps to over 21100 cps 
in three overlapping ranges. Kit comes 
complete including 5 tubes. power trans- 
former, all controls, instruction manual. 
etc Et-cry scope owner should Gape one! 

MODEL S -2 
SHIPPING 

WT. 11 ISS. 

$19.50 

10(1E INTERNATIONAL CORP. 
131 Kni St. 

NEM: TOM( CITY 1151 
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I Valle. 
HeothYx VTVM s .l 

Yoh ex 
S volt tyo.s. 

VOLTMETE 
NEW 11 VOLT RANGE ON 1953 VTVM 

MODEL V -6 
SHIPPING 

WT., 7 LBS. 

a° 
AC 

d Da 

Z- 
_/vA A L Meo,rre,Ohm, 

Mee,e.e, aC 

New 11'2 volt low range 
gives over 2" of scale per volt 
instead of less than ?a" found 
on 5 volt range type. 

Increased accuracy due to 
expanded scales. 

New 1500 volt DC high range 
gives 50 °° greater coverage. 

Seven ranges in all. P /z, 5, 
15, 50. 150, 500 and 1500 volts 
DC (1000 volts maximum AC 
only). 

Provides proper service 
ranges ISO volts for AC DC 
work and 500 volts for AC type 
service. 

High input impedance, 11 
megohms minimizes circuit 
loading. 

Variety of accessory probe 
kits available. 

1 precision resistors in 
multiplier circuits. 

200 microampere Simpson 
meter. 

Center scale zero adjust. 
Transformer operated. 
Test leads included. 
New cabinet styling. 
Large, clearly marked meter 

scales indicate ohms, AC volts, 
DC volts and DB. 

24? 

KIT 

The 1953 Heathkit V.6 VTVM has improved r. 
lowest range has been moved way down to I. \" lai! 
scale. This gives 31 -5r' of actual scale length for the 1.5V 
covered - /bar's 2! i ittcbet per soli!! Now you can 
make your low level measurements faster and with greater 
accuracy. 

And the upper range has been moved up. Readings up 
rn 1500V DC can be readily made with new, improved 
VTVM -plus readings up to 1000V on AC. Higher ranges 
for extended use. 

New vertical chassis mounting gives added chassis 
space for really easy wiring - no tight corners to worry 
about. Uses only highest quality components throughout. 
Simpson 200 microampere meter movement combined with 1% precision resistors in multiplier circuit insure 
highly accurate and dependable readings. 

AC and DC voltage ranges are 0- 1 .5V- 5V- 15V- 50V.150V- 500V- 1500V. (1000V max. reading on AC) -a total of seven ranges for convenient, accurate readings. Instrument also measures resistance from .1 
ohm to over 1 billion ohms in seven handy ranges of RXI, XIO, X100, X1000, XIOK, XL Meg., -all con- 
venient multiples of 10 with no skip_ Has Db scale in red for easy indentification. 

New panel has tough baked on e ¿arise/ finish for freedom from scratches and maximum durability. Modern 
styled, formed. compact cabinet with rounded edges and crackle finish is truly handsome. 

Comprehensive, detailed instruction manual with step -by -step instructions, figures, pictorials, etc. makes 
assembly a cinch. 

Be sure and look over the special accessory VTVM probes below - for added usefulness. 

's'ea4t R. F. rZ= earig/ea 30,000 V. D.C. Qt Ge PEAK TO PEAK 

PROBE KIT , PROBE KIT VOLTAGE PROBE KIT 
SHIP. WT SHIP. WT. 

1 LBS. $5 
SHIP. WT. 2 LBS. s .50 2 LBS. $5.50 No. 336 6.50 

No. 309 No. 336 
Extends RE range of Reads on U(. scdc of ` HEATHKIT 11 mcg- Provides DC nudripli- / I a ny 11 

Dm( 

ohm VTVM to 25(1 cation factor of 100 for VTVM 5 kc to 5 

megacy les ± Ills), any 11 meg.bm VTVM. megas5e lc range. 

VAS U M E 

N E W Meat 
BATTERY TESTER KIT 

Tin: tics\ Heathkit flattery -l'ester 
measures all types of dry batteries 
between 11/2 volts and 150 volts un- 
der actual load conditions. Readings 
are made directly on a three -color 
GOOD- WEAK -REPLACE scale that 
your customers can readily under- 
stand. Operation is extremely simple 
and merely requires that the leads be 
connected to the battery under test. 
Only one control to adjust in addition 
to a panel switch for A or B battery 
types. 

The Heathkit Battery Tester fea- 
tures compact assembly. An accurate 
meter movement and wire' wound 
control mount in the portable, rug- 
ged plastic case. 

Use the BT -1 to check portable ra- 
dio batteries, hearing aid batteries, 
lantern batteries and photo flash gun 
batteries. 

MODEL BT.1 

SHIPPING 
WT. 3 LBS. 

ea¢ít AC VACUUM TUBE 
VOLTMETER KIT 

A new AC V1' \Al that makes pos- 
sible those sensitive AC measure- 
ments required by laboratories. 
audio enthusiasts and experiment- 
ers. Ten full scale ranges of .01, 
.03, .1, .3, 1, 3, 10, 30, 100 and 
300 volts RMS. 10 DB ranges 
from -52 to + 52 DB. Frequen- 
cy response within 1 DB from 20 
cycles to 50 kc. Simpson 200 mi- 
croampere meter with large plain- 
ly marked meter scales. Precision 
multiplier resistors. Two amplifier 
stages using miniature tubes. A 
unique bridge rectifier meter cir- 
cuit and a clean layout of parts. 
Order the AV -2 to- 
day and become ac- 
quainted with the 
interesting possibili- 
ties offered by this 
instrument. 

MODEL AV -2 

SHIPPING 
WT. 5 LBS. 

ROM INi(RNAIIONA( (ORP 

NEW 
1 
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NEW Vlicaddeet GRID DIP METER KIT 
Indicates frequency 
of energized Circuits. 

Indicates frequency 
of deenergized 
tuned circuits. Complete unit easily 

held and operated 
with one hand. 

MODEL G D - 

S H I P P I N G 

WT .4 IBS. 

$195ó 

New GRID DIP METER 
with assembled calibrated 
coils. 

Uses quality Simpson 500 
microampere meter. 

One hand operation, ex- 
tremely compact. Only 21/2" 

wide by 3" high by 7" long. 
Variable meter sensitivity 

control. 
Uses newest type 6AF4 

high frequency triode in a 
Calpius oscillator circuit. 

Continuous coverage 
from 2 megacycles to over 
250 megacycles in 6 ranges. 

Head phone monitoring 
¡a c k. 

AC power transformer 
operated for maximum 
safety. 

Here is the GRID DIP METER. KIT you have 
been asking for. This new HEATHKIT instru- 
ment is compact, highly sensitive and easy to 
use. Housed in a handsome formed aluminum 
cabinet- rounded corners- durable oven baked 
finish on panel and cabinet. The entire instru- 
ment can be easily held and operated in one 
hand, tuning accomplished with the thumb 
wheel drive. This excellent design feature leaves 
the other hand entirely free for making circuit 
adjustments. The instrument with many applications - with oscillator energized, use it for finding 
the resonant frequency of tuned circuits, locating parasitics, determining characteristics of filter cir- 
cuits, roughly tuning transmitter stages with power off, and neutralizing transmitters, Useful in TV 
and radio repair work for alignment of traps, filters. IF stages, peaking and compensation networks 
within the 2 to 250 megacycle range. With the oscillator not energized, the instrument acts as an 
absorption wave meter and indicates the frequency of radiating power sources. Locates spurious oscil- 
lations, as a relative indication of power in various transmitter stages, etc. Phone jack permits moni- 
toring of AM transmitter for determination of radiated hum, audio quality, etc. ( Head phones not 
included). Complete kit includes plug -in coils, tube, all necessary parts and detailed assembly and 
instruction manual. 

4 

gea->tCil¢ 't.t IMPEDANCE 
BRIDGE KIT 

MODEL 1B-1B 

SHIPPING 
WT. 15 LBS. 

x695° 
The HEATHKIT IMPED- 
ANCE BRIDGE is especially 
useful in educational training 
programs, industrial laborato- 
ries and for experimental work. 
Use it for measuring AC and 
DC resistance value of resistors, 

determination of condenser capacitance and dissipation factor, finding coil 
inductance and storage factor, electrical measurements work, etc. Quality 
components: GR 1000 cycle hummer, GR main control, Mallory ceramic 
wafer silver plated contact switches, 1/z ^¡, precision resistors, etc. The basic 
circuit is a self powered, 4 arm bridge. Choice of Wheatstone, Capacitance 
comparison, Maxwell or Hay bridge circuits. Resistance from 10 milliohm 
to 10 megohm. Capacitance 10 mmf to 100 mfd. Inductance 10 microhenry 
to 100 henries. Dissipation factor .002 to 1. Storage factor (Q) 1 to 1000. 
The IMPEDANCE BRIDGE has provisions for external generator use for 
measurement at other than the 1000 cycle level. Take the guess work out 
of electrical measurements. The HEATHKIT IMPEDANCE BRIDGE 
mounted in a beautiful polished birch cabinet with large easy reading panel 
calibrations will furnish years of accurate, trouble free measurement service. 

q VL 

HANDITESTER KIT 

The HEATHKIT Model M -I 
HANDITESTER fulfills require- 
ments for a portable volt ohm 
milliammeter. This kit features 
precision 1 % resistors, 3 deck 
switch for trouble free mounting 
of parts, specially designed bat- 
tery bracket, smooth acting ohms 
adjust control, beautiful molded 
hakelite case and a 400 micro- 
ampere meter movement. 5 con- 
venient AC and DC voltage 
ranges as follows: 10 - 30 - 300 - 

1 000 - 5000 volts. Ohms ranges 
0 . 3000 and 0 - 300,000. DC 
milliampere ranges 0- 10 milli- 
amperes and 0- 100 milliam- 
peres. The instrument is easily 
assembled from complete instruc- 
tions and pictorial diagrams. Test leads 
arc included. Carry the HEATHKIT 
M -I HANDITESTER in your tool box 
at all times for those simple jobs and 
eliminate that extra trip for additional 
testing equipment. 

MODEL M -1 

SHIPPING 
WT. 3 LBS. 

$l35ó 

Wet INTERNATIONAL CORP. 
I3 40,1 fr 
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qe,:ar AUDIO GENERATOR KIT 

600 High voltage 
ohms output 

1 O < 

Low impedance output 
High voltage output 

RANGE EXTENDED TO 1 MEGACY 

MODEL AG- 
SHIPPING 

WT. 16 LBS. 

Sine wave output 
from 20 cycles to 1 

megacycle. 

Improved design - new 
low price. 

Frequency coverage in 
five ranges from 20 cycles 
per second to 1 megacycle. 

Response flat 1 DB from 
20 cycles to 400 kilocycles. 
Down 3 DB at 600 filocycles. 
Down only 8 DB at 1 mega- 
cycle. 

Five calibrated output 
voltage ranges, continuously 
variable 1 mv, 10 mv, 100 
mv, 1 v, 10 v. 

Low impedance output 
circuit. 600 ohms. 

Distortion less than .4 of 
1 °0 from 100 cycles per 
second through the audible 
range. 

New HEATHKIT universal 
type binding posts. 

Durable infra -red baked 
enamel panel. 

Transformer operated for 
safe operation. 

Sturdy, ventilated steel 
cabinet. 

A new Audio Generator with features heretofore found in 
only the most expensive generators. Such features as complete 
coverage from 20 cycles to 1 Mc- response flat ±1 db from 
20 cycles to 400 Kc, down 3 db at 600 Kc and down only 
8 db at 1 Mc. 

And it has calibrated output ... Calibrated continuously variable and step attenuator output 
controls allow you to easily set calibrated output voltage. Moreover, distortion is less than .4 
of 1% from 100 cps through the audible range. 

Oscillator section consists of a two stage resistance coupled amplifier (6SJ7 and 6AK6) 
utilizing both positive and negative feedback for oscillator operation and reduction of distortion. 
Oscillator section drives a cathode follower output power amplifier (6AK6) which isolates the 
oscillator from variations in load and presents a low impedance output (600 Ohms). Power 
supply is transformer operated and utilizes 6X5 rectifier with 2 sections of RC filtering. 

An unbeatable dollar value - for here is an audio generator with wide frequency coverage, 
excellent frequency response, stepped and continuously variable calibrated output, high signal 
level, low impedance output, and low inherent distortion. 

eagle e AUDIO FREQUENCY METER KIT 

MODEL AF 1 

The HEATHKIT AUDIO FREQUENCY 31LTER provides a 
simple and easy way to check unknown audio frequencies 
from 10 cycles to 100 kc between 3 and 300 volts RAIS. The 
instrument features 7 ranges for accuracy and wide coverage. 
The meter itself has a quality 200 microampere Simpson 
movement and large clearly marked scales. The AUDIO 
FREQUENCY METER is transformer operated and features 

SHIPPING a voltage regulator tube to maintain constant 
WT. 15 LBS. plate voltage on the second stage. Kit sup- 

plied complete with all necessary construction 
material and a detailed construction manual. $ 34.50 

N E W 

AUDIO OSCILLATOR KIT 

MODEL AO -1 

SHIPPING 
WT. 14 IBS. 

$z45ó 

A new Audio Oscillator with 
both sine and square wave cover- 
age from 20 to 20,000 cycles ... 
An instrument designed to com- 
pletely fulfill the needs of the 
audio engineer and enthusiast - 
Has numerous advantages such as 
high level output (up to 10V ob- 
tainable across the entire range), 
distortion less than .6%, and low 
impedance output. 

Special design features include 
the use of a thermistor in the second ampli- 
fier stage for keeping the output essentially 
flat across the entire range. 

A cathode coupled clipper circuit produces 
good, clean, square waves with rise time of 
only 2 microseconds. Oscillator section uses 
1% precision resistors in range multiplier 
circuit for greatest accuracy. 

You'll like the operation of this fine new 
kit. 

Weaa- SQUARE WAV E 

GENERATOR KIT 

The HEATHKIT SQUARE WAVE 
GENERATOR is an excellent 
square wave frequency source with 
wide range coverage from 10 cycles 
to 100 kc continuously variable. 
This feature makes it useful for TV 
and wide band amplifier work as 
well as audio experimentation. The 
output voltage is continuously vari- 
able between 0 and 20 volts. The 
circuitry consists of a multivibrator 
stage, a clipping and squaring stage 
and a cathode follower low imped- 
ance output stage. The power sup - 
ply is transformer operated and uti. 
lizes a full wave rectifier .circuit 
with two sections of filtering. Another excellent 
HEATHKIT value at this remarkable low price. 
Kit includes all necessary construction material 
as well as complete instruction manual for 
assembly and operation. 

MODEL SQ -1 

SHIPPING 
WT. 14 LBS. 

$29.50 
ROCHE INTERNATIONAL CORP. 

u r. 
NEW 'MIS CITY (IC 
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NEW V"eadtfeer 
VISUAL -AURAL SIGNAL TRACER KIT 

NEW NOISE LOCATOR AND WATTMETER CIRCUITS. 

Both visual and aural 
indications. 

Traces sigeols from antenna 
clear Ihros gh speaker. 

Permits visual signal obser- 
vation as well as aural oper- 
ation. 

Two separate input channels. 
Tremendous RF channel sen- 

sitivity. Adequate for actual 
signal detection at receiver 
input. 

Separate high gain RF and 
low gain audio channels. 

A unique and useful noise 
locater circuit. 

Built -in calibrated watt- 
meter. 

Two separate shielded 
probes for RF and audio appli- 
cation. 

Additional test leads sup- 
plied. 

Substitution test speaker and 
output transformer eliminates 
necessity for speaker removal 
in service work. 

Utility amplifier. Check rec- 
ord changers, tuners, micro- 
phones, instrument pickups, etc. 

VTVM and Scope panel ter- 
minals. 

S tube transformer operated 
circuit. 

The new HEATHKIT VISUAL AURAL 
SIGNAL TRACER represents one of the 
most convenient and useful instruments the 
service map can use in AM, FM and TV 
service work. The electron ray beam indicator constantly monitors both 
input channels for visual observation of the signal. Now, see and hear 
the signal level for easier estimation of signal strength and gain per stage 
in a receiver circuit. Separate high gain channel and special shielded 
demodulator probe for RF circuit work. Low gain channel for audio circuit investigation and for use 
as a noise locater. In this feature, approximately 200 volts DC is applied to a suspected circuit component 
and the action of the voltage in the component can be seen and heard to determine satisfactory opera- 
tion. This feature alone will prove tremendously helpful in locating the source of objectionable noises 
in coils, transformers, resistors, condensers, cold solder joints, controls, etc. A convenient wattmeter 
pe :mits rapid preliminary check for voltage distribution circuit breakdown as well as transformer failures. 
Us:: the T -3 as a universal test speaker and substitution transformer and save service time by eliminating 
the necessity for speaker removal on every service call. Additional service uses are:as a utility amplifier 
for checking the output of record changers, tuners, microphones, instrument pickups, etc. Separate panel 
terminals permit utilization of other shop equipment such as your Oscilloscope or VTVM. Entire kit 
supplied complete with 5 tubes, all necessary construction material along with a detailed step by step 
instruction manual for the assembly and operation of the instrument. 

e M . a#, 

NEW eeeit tieeit 

CONDENSER CHECKER KIT 

e 
$195Y 

Announcing the new improved 
DEN ou CON- 

:"41.1 
DENSER housed in a new 
smartly styled .professional ap- 
pearing cabinet featuring 
rounded corners and snug fit- 
ting drawn panel. Adequate 
provisions for ventilation in- 

sures longer instrument life through cooler operation. Use the C -3 to 
accurately measure those unknown condenser and resistor values. All readings 
of condensers and resistors are read directly on the calibrated scales. Range 
of condenser measurements is from .00001 mfd to 1000 mfd. Calibrated 
resistance measurements can be made from 100 ohms to 5 megohms. A 
leakage test with a choice of 5 DC polarizing voltages will quickly indicate 
condenser operating quality under actual voltage load conditions. The 
spring return leakage test switch automatically discharges the condenser 
under test and eliminates shock hazard. An electron ray beam indicator 
tube is used in a new leakage test circuit for added sensitivity. The instru- 
ment is transformer operated for safety and will prove an extremely wel- 
come addition to your shop equipment. The kit is furnished complete with 
all necessary parts. test leads and includes a step by step detailed construc- 
tion manual for i.,embly and operation. 

MODEL C -3 

SHIPPING 
WT. 7 LBS. 

WCCI Weir TV ALIGNMENT 

GENERATOR KIT 

MODEL TS -2 
SHIPPING 

WT. 20 LBS. 

:3qß 
Here is an excellent TV 
ALIGNMENT GENERA- 
TOR designed to do TV 
service work quickly, easily 
and properly. The Model 
TS -2 when used in conjunc- 
tion with an Oscilloscope 
provides a means of correct- 
ly aligning TV receivers. The instrument furnishes a frequency modu- 
lated signal covering in 2 bands the range of 10 to 90 megacycles and 
150 to 230 megacycles. An absorption type frequency marker covers 
from 20 to 75 megacycles in 2 ranges:therefore you have a simple, 
convenient means of checking IF's independent of oscillator calibra- 
tion. Sweep width is variable from 0 to 12 megacycles. Other excellent 
features are horizontal sweep voltage controlled with a phasing control - both step and continuously variable attentuation for setting the 
output signal to the desired level - a convenient stand by switch - 
and blanking for establishing a single trace with a base reference 
level. Make your work easier, save time and repair with confidence. 
Order your HEATHKIT TV ALIGNMENT GENERATOR now. 

ROCRE INTERNATIONAL CORP. 
II I RON 

rYM1 NEW O CITY 7tie HEATH C L M ti I I 
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Weat.1& TUBE CHECKER KIT 
MODEL TC -1 

SHIPPING 
WT. 12 LBS. 

Checks 7. 8, 9 prong tubes,octals, 
loctals, 7 and 9 prong miniatures, 
5 prong Hytrons, pilot lights. 

Checks for opens, shorts, 
emission, filament and 
filament top continuity. 

Beautiful counter type 
birch cabinet. 

41/2" Simpson 3 color 
meter. 

Simplified setup proce- 
dure. 

Built -in gear driven roll 
chart. 

Checks emission, shorted 
elements, open elements and 
continuity. 

Complete protection 
against obsolescence. 

Sockets for every mod- 
ern tube. 

Blank for new types. 
Individual element 

switches. 
Contact type pilot light 

test socket. 
Line adjust control. 

PORTABLE TUBE CHECKER KIT 
MODEL TC-1P 

Same as TC-I except supplied 
with polished birch cabinet (with 
removable lid) instead of count- 
er type cabinet. Shipping eight 

}34.50 
No. 365 Polished Birch Tube 
Checker Cabinet only. Shipping 
Weight 7 lbs. $7.50 

With the HEATHKIT TC -1 TUBE CHECKER test all 
types of tubes commonly encountered in AM -FM and TV 
receiver circuits. Test setup procedure is simplified, rapid 
and flexible. Tube quality is read directly on a beautiful 
41/2" " Simpson three color BAD - ? - GOOD scale that your 
customers can readily understand. Panel sockets accommo- 
date 4, 5, 6 and 7 prong tubes, octals, loctals, 7 and 9 
prong miniatures, 5 prong Hytrons, a blank socket for new 
tubes and a contact type socket for quick checking of pilot 
lights. Built -in gear driven roll chart for instant reference. 
Neon short indicator, individual three position lever switch 
for each tube element, spring return test switch, line set 
control to compensate for supply voltage variations. At this 
low price, no service man need be without the advantages 
offered by the HEATHKIT TUBE CHECKER. 

Wear/au TV PICTURE TUBE 

TEST ADAPTER 
Use your HEATHKIT TUBE CHECKER 
with this new TV TEST ADAPTER to 
determine picture tube quality. Check for 
emission and shorts, 
independent of TV 
power supply. Consists 
of standard 12 pin TV 
tube socket, 4 feet of 
cable, octal socket con- 
nector and data sheet. 
Quickly prove TV pic- 
ture tube còndition to 
yourself and your cus- 
tomer. 

No.5 450 
Ship.5W 

1 Ib. 
s 

'"eaíl4ee RESISTANCE SUBSTITUTION BOX KIT 

MODEL RS -1 

SHIPPING 
WT. 3 LBS. 

55S0 

NEW HEATHKIT RESISTANCE SUBSTITU- 
TION BOX KIT provides switch selection of any 
single one of 36 RTMA I watt 10% standard 
value resistors, ranging from 15 ohms to 10 meg- 
ohms. This coverage available in 2 ranges in decades 
of 15, 22, 33, 47, 68 and 100. Housed in rugged 
plastic cabinet featuring new HEATHKIT universal 
type binding posts. The entire kit priced less than 
the retail value of the resistors alone. 

tee etiz .L 

BATTERY ELIMINATOR KIT 
A clean 6 volt d -c supply 
source is definitely required 
for successful automobile ra- 
dio servicing. Has a continu- 
ously variable d -c output from 
0 to 8 volts. It can be safely 
operated at a steady 10 am- 
pere level and will deliver up 
to 15 amperes for intermittent 
periods. The voltage output 
terminals are completely iso- 
lated from the chassis to ac- 
commodate additional serv- 
ice applications such as supplying bias 
voltages or d -c substitution voltages for 
battery operated tube filament circuits. 

The output of the Battery Eliminator 
is constantly monitored by a d -c volt- 
meter and a d -c ammeter. The circuit 
features an automatic overload relay of 
self resetting type. For additional pro- 
tection, a panel mounting fuse is pro- 
vided. Build this kit in a few hours and 
pocket a substantial savings. 

MODEL BE -3 
SHIPPING 

WT. 20 LBS. 

52450 

VIBRATOR TESTER KIT 
Repair time is valuable, and the 
Heathkit Vibrator Tester will save 
you hours of work. Instantly tells 
the condition of the vibrator un- 
der test - and the check is thor- 
ough and complete. Checks vi- 
brator for proper starting, and the 
easy -to -read meter indicates the 
quality of output on large BAD- 
GOOD scales. Tests both inter- . . 
rupter and selfrectifier types of vibrators. 
Five different sockets for checking hun- 
dreds of vibrators. 

Operates from any battery eliminator 
capable of delivering continuously vari- 
able voltage from 4 - 6V at 4 amps. The 
Heathkit BE -3 Battery Eliminator is 
ideal for operating this kit. 

Faulty vibrators can be spotted within 
seconds and you're free to go on to 
other service jobs. 

MODEL VT -1 

SHIPPING 
WT. 7 LBS. 

$1450 

000E, cant 
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Modulated or un. 
modulated RF output. 

400 cycle sine wave 
output. 

Step attenuated RF ouput. 
6 to 1 vernier dial ratio. 
Turret mounted coil sub- 

assembly. 
Pre -calibrated and adjusted 

coils. 
Hartley RF oscillator circuit. 

Colpitts oscillator 400 cycle 
sine wave output. 

Modulated or unmodulated 
RF output. 

Frequency coverage on fun- 
damentals 160 kc to 50 mega- 
cycles In five 51 
cycles to 150 megacycles on 
calibrated harmonics. 

RF output in excess of 100,- 
000 microvolt. 

Audio output 11/2 to 2 volts. 
AC transformer operated. 
Professionally styled cabinet. 
Infra red baked enamel 

panel. 

The new HEATHKIT Model SG -7 SIGNAL 
GENERATOR easily fulfills requirements for a 
controllable, modulated or unmodulated source 
of variable frequency. A convenient 400 cycle 
sine wave output is available for audio work. All RF oscillator coils are precision wound and 
adjusted to calibration before shipment thereby assuring maximum accuracy. The coils, band 

switch and tuning condenser all mount as a turret assembly so as to offer the advantage of 

short wiring leads and easy mounting of parts. The RF output circuit is of the low impedance 

type obtained by the use of cathode coupling to the output jacks. The level of RF output is 

varied by means of the RF step and RF output control. Use the HEATHKIT SG -7 as an RF 

signal source modulated or unmodulated for radio repair, laboratory work, experimental 
testing, 400 cycle sine wave audio testing, checking RF stages, alignment of both AM and FM 

IF stages, marker generator for TV alignment, etc. The kit is transformer operated and utilizes 

miniature tubes for ease in handling high frequency. Panel jacks and a convenient switching 

system permit either external or internal modulation. The entire kit is supplied complete with 

tubes and all necessary material as well as a detailed step by step instruction manual for the 
assembly and operation of the instrument. 

i= eatileí INTERMODULATION 

ANALYZER KIT 
MODEL IM -1 

SHIPPING WT. 
18 LBS. 

$3950 
The HEATHKIT 
MODEL IM -1 is an 
extremely versatile 
instrument specifically 
designed for measur- 
ing the degree of in- 
teraction between two 

signals caused by a specific piece of apparatus, or a chain of equip- 
ment. It is primarily intended for tests of audio equipment but 
may be used in other applications such as making tests of micro- 
phones, records, recording equipment, phonograph pickups and 
loud speakers. Use it for checking type or disc recordings, as a 
sensitive AC voltmeter, as a high pass noise meter for adjusting 
tape bias, cutting needle pitch or ocher applications. High and 
low test frequency source, intermodulation section, power supply 
and AC voltmeter all in one complete unit. Percent intermodula- 
tion is directly read on three calibrated ranges, 30 %. 10% and 
3% full scale. Both 4 to 1 and 1 to 1 ratios of low to high fro. 
quencies easily set up. Ar this low kit price YOU can enjoy the 
benefits of Intermodulation analysis for accurate audio interpre- 
tations. 

e-41 LABORATORY REGULATED 

POWER SUPPLY KIT 
MODEL PS -2 

SHIPPING 
WT. 20 LBS 

$/,950 

New HEATHKIT LAB- 
ORATORY POWER 
SUPPLY provides con- 
tinuously variable regu- 
lated DC voltage output 

from 160 volts ío.400 volts depending on load. Panel terminals 
supply separate 6.3 V. AC supply at 4 amperes for filament cir- 
cuits. A 31/2" plastic cased panel mounted meter provides accurate 
metered output Tor either voltage of current measurements. Ex- 
ceptionally low ripple content of 0I2!'ó admirably qualifies the 
HEATHKIT LABORATORY POWER SUPPLY for high gain 
audio applications. Ideal for laboratory work requiring a reference 
voltage for meter calibration or for plotting tube characteristics. 
In service work, it can be used as a separate variable voltage supply 
to determine the desirable operating voltage in a specific circuit. 
Use it as a DC substitution voltage in trouble shooting TV circuits 
exhibiting symptoms of extraneous undesirable components in 
plate supply circuits. Entire kit, including all 5 tubes now available 
at this low price. 

R0(í( INIIRNATION11 (ORF. 

Nrw "Or CITY 1161 ?Íie HEATH Ir twit V 
e . . BENTON HARBOR IS, MICHIGAN 
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WI<<I`OYPE AMPLIFIER KIT 
The new HEATHKIT \t'ILLIAMSON TYPE AMPLIFIER- incorporates 
the latest improvements described in Audio Engineering's "Gilding the 
Lily." 5881 output tubes and a new Peerless output transformer with addi- 
tional primary taps afford peak power output of well over 20 watts. Fre- 
quency response =1 db from 10 cycles to 100 kc. allows reproduction of 
highs and lows with equal crispness and clarity. Harmonic and intermodu- 
lation distortion have been reduced to less than 1/2 of 1% at 5 watts. This 
eliminates the harsh unpleasant qualities which contribute to listening 
fatigue. Make this amplifier the heart of your radio system to achieve the 
fine reproduction that is the goal of all music lovers. 

The HEATHKIT PREAMPLIFIER (available separately or in com- 
bination with the amplifier kit) features inputs for magnetic or low 
level cartridges, crystal pickups and tuners, turnover control for LP or 78 
type records, individual bass and treble tone controls each providing up 
to 15 DB of boost or attenuation. Special notched shafts on preamplifier 
controls and switches adaptable to custom installation. The preamplifier 
can be mounted in any position and a liberal length of connecting cable 
is supplied. No radio experience is required to construct this amplifier. All 
punching, forming, or drilling has already been done. The complete kit 
includes all necessary parts as well as a detailed step by step construction 
manual with pictorial diagrams to greatly simplify the construction. 

ACROSOUND TRANSFORMER OPTION. If desired, the output transformer 
.ih the ka s i11 he the At niwund utput transformer, type TO-300. The 
c of this transformer permits ultra. linear operation as described in Audio 

I rgineering's "Ultra- Linear Operation of the Williamson Amplifier." 

/ FM TUNER KIT 6 
MODEL FM-or 

The specifically designed 
TUNER 

'j ' a 

construction 
adjusted tuning 

double tuned 1F trans- 

formers 
e ̀ rt 

and 
discriminator trans- 

former 
and a tube circuit. 

Il former ate used in 
obtained through 

Smooth tuning 
' - a 9 to 1 racco vernier drive using a 

VP calibrated six inch slide rovetape 
dial. The usual frequency 

les is 
coverage 

provided. 
88 to 108 meBill 

your Experience the thrill of building 
amplifier 

Operate it through y 
of true Fol 

own FM andee. all the advantages supply to 
or radio and enjoy rated power 

Transformer operated 
of audio systems" 

kit connections complete 
types 

all 8 tubes and 

The kit is supplied 
trial required for construction. 

tr A" 

necessary 
complete instruction manual simplifies 

operation. 

MODEL FM -2 

SHIPPING 
WT_ 9 LBS- 

$2Z5° 

eaeit%cr ECONOMY 6 WATT 

A M P L I F I E R K I T 

MODEL A -7 

SHIPPING 
WT. 10 LBS. 

$1450 

The HEATHKIT Model A -7 
amplifier features beam power, 
push pull output with frequency 
response flat ±1t /aDB from 20 to 
20,000 cycles. Separate volume, 
bass and treble controls. Two in- 
put circuits, output impedances 
of 4, 8, and 15 ohms. Peak 
power output rated at full 6 
watts. High quality components. 
simplified layout, attractive gray 
finished chassis, break off type 
adjustable length control shafts 
and attractive lettered control 
panel. 

THE MODEL A7A amplifier incorporates a preamplifier stage 
with special compensated network to provide the necessary 
voltage gain for operation with variable reluctance or low out- 
put level phono cartridges. Excellent gain for microphone oper- 
ation in a moderate powered sound system $16.50 

PRICES OF VARIOUS COMBINATIONS 
W -2 Amplifier Kit (Incl. Main 
Amplifier with Peerless Output 
Transformer, Power Supply and WA- 
PI Preamplifier Kit) Shipping 
Weight 39 lbs. 
W-2M Amplifier Kit (Incl. Main 
Amplifier with Peerless Output Trans- 
former and Power Supply) Ship- 
ping Weight 29 lbs. Shipped ex- 
press only 
W -3 Amplifier Kit (Incl. Main 
Amplifier with Acrosound Output 
Transformer, Power Supply and 
WA -PI Preamplifier Kit) Shipping 
Weight 39 lbs. Shipped express 
only 
W -3M Amplifier Kit (Incl. Main 
Amplifier with Acrosound Output 
Transformer and Power Supply) 
Shipping Weight 29 lbs. Shipped 
express only 
WA -P1 Preamplifier Kit only. 
Shipping Weight 7 lbs. Shipped 
express or parcel post. 

$6950 
$4975 

$6950 

$4975 

$1975 

qieGLdr HIGH FIDELITY 20 WATT 

AMPLIFIER KIT 
The HEATHKIT MODEL A -8 amplifier kit 
was designed to deliver high fidelity perform- 
ance with adequate power output at moderate 
cost. The frequency response is within ± 

1 DB 
from 20 to 20,000 cycles. Distortion at 3 DB 
below maximum power output at 1000 cycles 
is only .8%. The amplifier features a Chicago 
power transformer in a drawn steel case and a 
Peerless output transformer with output imped- 
ances of 4, 8, and 16 ohms available. Separate 
bass and treble tone controls permit wide range 
of tonal adjustment to meet the requirements of 
the most discerning listener. The amplifier uses 
a 6SJ7 voltage amplifier, a 6SN7 amplifier and 
phase splitter and two 6L6's in push pull output 
and a 5Ú4G rectifier. Two input jacks for either 
crystal or tuner operation. The kit includes all 
necessary material as well as a detailed step by 
step construction manual. 
MODEL A8 -A features an added 6SJ7 stage (preamplifier) for operating from 
a variable reluctance cartridge or other low output level phono pickups. Can 
also be used with a microphone. A 3 position panel switch affords the desired 
input service. $35.50 

J 

MODEL A -8 

SHIPPING WT. 19 LBS. 

S3350 

ROM INTERNATIONAL CORP. 
ta I. 40slo ST. 

MIRY YORK 'CITY IN) 

... BENTON HARBOR 15, MICHIGAN 
80 RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Vi leatiléa 
SUPERHETERODYNE RECEIVER KITS 

High gain dual iron core tuned type IF transformers circuit. 
AC transformer operation for safety 6 tube all wave 

Continuously variable tone control 3 ranBeS. CO 

csw over 20 

Ideal forucus custom installlateonsteel 
chassis m gatycle5 shipPinó ' 

Full AVC action Il lbs. 

Inverse feedback for improved frequency response Model AR-1 
Kit supplied with all necessary construction material except speaker and CO 

cabinet. (Available separately if desired). $23.5 
S tube broadcast 

and S50 to 1600 kc shipping 
wt. 1! Ibs 

coverage 
Two excellent radio receiver kits featuring clean design and open layout for '' simplified construction. Satisfy that urge to build your own radio receiver and 

Arodef ER./ ( 
v , 

select the model which meets your requirements. Both receivers feature con. 
sinuously variable tone control, a radio phono switch and phono input and an 

s 19 O AC receptacle for the phono motor. A six inch calibrated slide rule type dial 
with a 9 to 1 ratio vernier dial drive insures easy tuning. 

SHIPPING INFORMATION 
ON PARCEL POST ORDERS include postage for weight ORDERS FROM CANADA must include full remittance 
shown and insurance. (We insure all shipments.) Don't worry for merchandise. 
about sending more than the correct amount - if you send us Orders processed on the same day received. Customers no- 
too much, every extra cent will be promptly returned. tified of unavoidable delay. 

ON EXPRESS ORDERS do not include transportation U. S. postal or express money orders, bank drafts or checks 
charges. They will be collected by Express Agency on delivery. are acceptable. Do not send loose coins or stamps. 

All PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

tp(rE INTERNATIONAL ,,1l (Olt. 

NM YarK CITY Ilse ' /(' HEATH C O M P A I% Y 
a BENTON HARBOR 15 , MICHIGAN 

MA7f O R D E R B L A N K 
U,p 

77-5 
H E A T H 

A y o 
O N E " 

CMPA 
8EN70N AN l! $ _ _ 

Ali Ñ R [2A(C 

® - - - 

..t -. (PLEASE PRINT, 

S H I P V I A 

Parcel Post 

Express 

Freight 

Best Way 

QUANTITY ITEM PRICE QUANTITY ITEM PRICE 

Heathkit Oscilloscope Kit -Model 0.8 (29 lbs.) $43.50 Heathkit Square Wave Gen. Kit-Model SQ -1 i14 lbs.) $29.50 

29.50 Heathkit AC VTVM Kit -Model AV -2 (5 lbs.) Heathkit Intensifier Kit (0.8 only) No. 339 (I lb.) 7.50 

Heathkit Voltage Calibrator Kit -Model VC -I (S lbs.) 9.50 Heathkit Intermodulation Analyzer Kit -Model IM -1 (18 lbs.) 39.50 

Nealhkit Regulated Power Supply Kit -Model PS -2 (20 lbs.) 29.50 Heathkit Electronic Switch Kit -Model S -2 (II lbs.) 19.50 

Heathkit Scope Demodulator Probe Kit No. 337 (I lb.) 4.50 Heathkit Handitester Kit -Model M -1 (3 lbs.) 13.50 

Heathkit T.V. Alignment Generator Kit -Model TS -2 (20 lbs.) 39.50 Heathkit Decade Resistance Kit -Model DR -I (4 lbs.) 19.50 

Heathkit Q Meter Kit -Model QM -1 (12 lbs.) 39.50 Heathkit Decade Condenser Kit -Model DC -I (4 lbs.) 16.50 

Heathkit Grid Dip Meter Kit -Model GD -I (4 lbs.) 19.50 Heathkit Impedance Bridge Kit -Model IB -lB (15 lbs.) 69.50 

Heathkit VTVM Kit -Model V -6 (1 lbs.) 24.50 Heathkit Battery Tester Kit -Model BT.I (3 lbs.) 7.50 

Heathkit RF Probe Kit No.309 (I lb.) 5.50 Heathkit Resistance Substitution Boa Kit -Model RS -I (3 lbs.) 5.50 

Heathkit NV Probe Kit No. 336 (2 lbs.) 5.50 Heathkit F.M. Tuner Kit -Model FM -2 (9 lbs.) 22.50 

Heathkit Broadcast Receiver Kit -Model BR -I (II lbs.) 19.50 Heathkit Peak -to -Peak Volt. Probe Kit No. 338 (2 lbs.) 6.50 

Heathhit Three Band Receiver Kit -Model AR -1 (11 lbs.) 23.50 Heathkit Visual -Aural Signal Tracer Kit -Model T -3 (8 lbs.) 22.50 

Heathkit Amplifier Kit -Model A7 (10 lbs.) 14.50 Heathkit Condenser Checker Kit -Model C -3 (7 lbs.) 19.50 

Heathkit Amplifier Kit -Model A -7A (10 lbs.) 16.50 Heathkit RF Signal Generator Kit -Model SG -7 (7 lbs.) 19.50 

Heathkit Amplifier Kit -Model A -8 (19 lbs .1 33.50 Heathkit Tube Checker Kit -Model TC -1 (12 lbs.) 29.50 

4.50 

24.50 

14.50 

Heathkit Amplifier Kit -Model A 8 (19 lbs.) 35.50 Heathkit T.V. Tube Adapter No. 355 (I lb.) 

Williamson Type Amplifier Kit (Type 
Shipped express only 

Heathkit Battery Eliminator Kit -Model BE -3 (20 lbs.) 

Heatnkil Vibrator Tester Kit -Model VT -1 (7 lbs.) 

WA PI Preamplifier Kit (7 lbs.) (Shipped exp. or p.p.1 19.75 Heatnkil Audio Generator Kit -Model AG-8 116 lbs.) 29.50 

24.50 Heathkit Audio Oscillator Kit -Model AO.I (14 lbs.) 

Heathkit Audio Frequency Meter Kit -Model AF -1 (15 lbs.) 34.50 

'Please ship C.O.D. Postage enclosed for lbs. Enclosed find Check Money Order for 
_ 

- 
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AC CURRENT 

ANYWHERE 

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. 

V NEW MODELS 

V NEW DESIGNS 

NEW LITERATURE 

-A" tattere. Violintors. 6C -AC Inverters I 

Auto tadle Yibraters 

AMERICAN TELEVISION i RADIO CO. 

Qes lay Peu f en Saes I93/ 
SAINT PAUL t, MINNESOTA -U.S.A 

82 

ELIMINATING OSCILLATOR HUM IN FM RECEIVERS 
BY HERBERT MICHELS 

V OFTEN troublesome problem, es- 
A peciully in high fidelity systems, is the elitisiraI of 611 -cycle hum originat- 
ing in the local oscillator of an I'DI re- 
ceiver. This hum, noticeable only w hen 
a star is tuned in, is the result of 
the a.c. heater voltage applied to the 
oscillator tube causing frequency %ari- at in the local oscillator's output 
at u 611 -cycle rate. 

The discriminator circuit. respond- 
ing t lulat f the local oscillator 
aswell as the isst' g star . Mill feed 
this 6O -eycle c lament on to the audio 
system. 

Oscillator hum is t apparent in 
circuits in vehicle the cathode is not at 
r.f. ground potential: hove ser. it also 
can be troubles in other types of 
oscillator circuits. Fig. IA illustrates 
the 't c circuit wherein the 
611 -cycle potential Iset%vets the cathode 
and the heater Of the tube w -ill result 
in frequency lula of the oscil- 
lator. 

There are ya s methods of elimi- 
nating the hues -the easiest. but per- 
haps least practical, is the careful se- 
lection of tubes. however, this oar he 
rather expensive if it means buying 
extra tubes for the purpose. Fig. Ill 
shims another. and far snore practi- 
cal, method of hues .linsinat 

In the circuit as slserwn in Fig 111 one 
side of the heater is connected to the 
rat bode %hich is a ..ted to ground 
through the coil. This places the heater 
at an above ground potential as fur as 
r.f. is c .erred. Therefore, it is neces- 
sary to place an r.f. choke (20 turns of 
«12 wire on u ! 2 inch form elosewound( 
in series with the other heater lead. 
This often brings satisfactory results; 
however, it also changes the resonant 
frequency of the tuning circuit. .t front - 
end realignment of the receiver is nec- 
essarc U. assure proper tracking. 

third method as siso.n in Fig. 1C 
often brings successful results wit! t 

the necessity of realignment. This 
method is to place a high d.c. potential 
on the heater system. This potential 
nsust not be higher than the maximum 
al Iowable Neuter -eutfools. potential for 
the tube being used. It may be neces- 
sary to use a tapped bleeder across the "11+" supply to secure the proper po- 
tential. 

Since a heater circuit in which one 
side of the heater supply (or transform- 
er center tap) is grounded would result 
in a shorted plate soilage supply. it is 
necessary to first re e any gr nd 
cull rcc t f the heater circuit 
before connecting the B +" to the 
heaters. 

One is fortunate if the total current 
drawn fr the d.c. supply in the re- 
ceiver closely approximates the required 
heater current of the oscillator tube. If so. this permits the use of the circuit 
as illustrated in Fig. 1D; a superior 
method of hues clinsina , 

The rated values of plate current as 
listed in a tube manual, or usure accu- 
rately an actual meter measurement, 
will determine the current in the el.c. 
supply. The heater should be connected 
in the power transformer center tap 
ground return circuit -this el s 
the possibility of damaging the filter 
condensers inthr esentofa tulle failure. 

One final note: hors in an hNI re- 
ceicer may originate from many sourc- 
es. This could be due to improper d.e. 
supply filtering, poor circuit design, 
insufficient shielding. etc. Determine 
if the local oscillator is the cause of the 
hues before proceeding to take corree- 
tise measures. To do this. disconnect 
the heater supply voltage fr the os- 
cillator tube heater pins. Then connect 
a battery of the required soilage to light 
the tube. If the hens disappears s. hen 
the battery is substituted for the a.c. 
heater supply it is an indicate that 
the oscillator is the cause of the hum. 

Fig. 1. (A) Typical FM receiver oscillator circuit. (B) Heater circuit modified for 
hum reduction. (C) Heater at high d.c. potential. (D) A d.c. heater supply. 

V2 4ATT6J6,ETC , 
I 

(C) 
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A 

J. E. SMITH 
President 

National Radio 
Institute 

Washington, D. C. 

Will TrainYou at Home 
for Good Pay Jobs, Success in 

RADIOTELEVISION 

YOU LEARN SERVICING 
by practicing with equipment I furnish 

p 
'\ 

I t 

You build valuable Multitexter 
(at left) as part of my Servicing 
Course. You use it to make many 
tests, get practical experience, 
make EXTRA money fixing 
neighbors' radios in spare time. 
Many of my students earn $5, $10 
a week extra while learning. I 
send you many other kits too. 
You build a modern Radio. You 
build many circuits common to 
Radio and Television. All equip- 
ment is yours to keep. Read about 
and see other equipment in my 
free book. Mail card below. 

TELEVISION is Today's 
Good Job Maker 

In 1951 over 15,000,000 homes had Television sets, 
more are being sold every day. 108 TV stations are 
already operating, over 1800 are now authorized and 
many hundreds are expected to be on the air in 
1953. This means new jobs, more jobs and better 
pay for trained men. The time to act is NOW! Start 
learning Radio -Television servicing or communica- 
tions. Want to get ahead? America's fast growing 
industry offers good pay, a bright future and 
security. Cut out and mail card now. J. E. Smith, 
President, National Radio Institute, Washington, D.C. 

YOU LEARN COMMUNICATIONS 
by practicing with equipment 1 furnish 

As part of my Communica- 
tions Course I send you kits 
of parts to build the low 
power broadcasting trans- 
mitter shown at right and 
many other circuits common 
to Radio and Television. You 
use this equipment to get 
practical experience putting 
a station "on the air," per- 
forming procedures demanded 
of Broadcast Station opera- 
tors. I train you for FCC Com- 
mercial Operator's License. 
Mail Card for Sample Lesson 
and 64 -Page Book. FREE! 

iiirre are Good Jobs, Cs d Paye 
adiq/ ! SEORTHER SIDE1 

r 
CUT OUT AND MAIL THIS CARD NOW 

Sample Lesson & 64 -Page Book 

Both FREE 
This card entitles you to Actual Lesson on Servicing, 
shows how you learn Radio -Television at home. You'll 
also receive my 64 -Page Book, "How to Be a Success 
in Radio-Television." Mail card now! 

NO STAMP NEEDED ! WE PAT POSTAGE 

Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C. 
Mail me Lemon and Book, "How to Be a Success in Radio - 
Television." (No Salesman will call. Please write plainly.) 

NAME AGE 

ADDRESS 

CITY ZONE. . STATE 

A B C D E F O 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Train at Home to JumpYour Pad 

as a RADIOTV Technician 
There's a Bright Future for You in 
America's Fast Growing Industry 
Do you want good pay, a job with 
a bright future, security? Would 
you like to have a profitable business 
of your own? If so. find out how 
you can realize your ambition in the 
fast growing RADIO -TELEVISION 
industry. Even without Television, 
the industry is bigger than ever 
before. 105 million home and auto 
radios, 2900 Radio Broadcasting 
Stations, 108 TV Stations with 1800 
more now authorized. Expanding 
use of Aviation and Police Radio, 
Micro -Wave Rein) . Two -Way 

NRI Training Can Lead 
to Jobs Like These 
in RADIO -TELEVISION 

BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control 

Operator 

SERVICING 
Home and Auto 

Radios 
P.A. Systems 
Teevision Receivers 
Electronic Controls 
FM Radios 

IN RADIO PLANTS 
Design Assistant 
Transmitter Design 

Technician 
Service Manager 
Tester 
Serviceman 
Research Assistant 

SHIP AND HARBOR 
RADIO 
Chief Operator 
Assistant Operator 
Radiotelephone 

Operator 

GOVERNMENT RADIO 
Operator in Army, 

Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio 
Operator 

AVIATION RADIO 
Plane Radio Operator 
Transmitter Technician 
Receiver Technician 
Airport Transmitter 

Operator 

TELEVISION 
Pick -up Operator 
Voice Transmitter 

Television 
Operator 

Remote Control 
Operator 

Service nd 
Maintenance 
Technician 

POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 

Radio for buses, taxis, etc., are 
making opportunities for Servicing 
and Communications Technicians 
and FCC Licensed Operators. 

You learn by Practicing 

with Kits I Furnish 
With both my Servicing Course and my 
NEW Communications Course I send 
you many Valuable Kits of Parts. They 
"bring to life" theory you learn in my 
illustrated texts. Mail card for my big 

64 -page book. It shows photos of equip- 
ment you build from kits I send. 

My Training Includes Television 
Bot h my Servicing and Communicat ions 
Courses include lessons on TV prin- 
ciples. Var.. get practical experience by 
working on circuits common to both 
Radio and Television. My graduates are 
filling jobs. making good money in both 
Radio and Television. Remember, the 
Way to a successful career in Television 
is through experience in Radio. 

Send NOW for 2 Books FREE 

Mail the Postage -Free Card NOW! 
\v bat trill YOU be doing one year from 
today ... will you be on your way to- 
ward a good job of your own in a Radio 
and Television service shop or business? 
Decide now that you are going to know 
more and earn more! ACT NOW! Take 
the important first step to a career and 
security. Send the postage -free card now 
for my FREE DOUBLE OFFER. You 
get Actual Servicing Lesson. Also my 
64 -page book, "How to Be a Success in 
Radio -Television." Read what my grad- 
uates are doing, earning; see equipment 
you practice with at home. Mail card 
now. J. E. SMITH, President, National 
Radio Institute, Washington 9, D.C. 
Our 39th year. 

J. E. Smith, President 
National Radio Institute 

'l'he men whose letters are published 
below were not born successful. At one 
time they were doing exactly as you are 
doing now . reading my ad! Rut they 
acted. They decided they would know more 

. so they could earn more! 'l'hey acted! 
Mail the card how for my 2 books FREE. 

I TRAINED THESE MEN 

-J 

Ha n dices pp d 
but S fol 

"I am uow thief Engi- 
neer at 5HA W. My 
left hand is nn at th.e wrist. A elan can do . 

If he wants to." It. J. 
Halle)'. 5'eston. %''. Ca. 

Control Operator, 
Station WIAN 

"I received my license 
and worked on .hips. 
NOW with wl-:A N n 
control operator. NItI 
course Is complete." H. Arnold. Rumford. It. I. 

Nos Growing 
Business 

"Ain becoming sett 
Tcletriclan as Nell ils 
Rndlotrlchut. R'Itt 
agir course this would 

be Impossible, p. 
Brogan, Louisville. K). 

pit r' 
I 

$IOa Week 
In Spore Time 

i awrv'k ui li: iti i ..-rc c- Ing. In al) spare tllue. 1 

recommend Nit t ". S. 
J. i'etrun, Misait. F'lu. 

Trained Mon bloke 
Money In TV 

"I MO servicing 
'Television. Your course 
enabled roe to repair Ty receivers will 
any trouble.- It t'urrier. Fair Haven, \'t 

Clot First Job 
Thru NRI 

"Sly llrst lob was with 
K DLit. Now ('trief 
Knan of Radio Equip- 
ment for Police and 
Fire Dept." T. Notion, 
Hamilton. Ohio. 

Find Out What RADIO -TV Offers You 

SAMPLE LESSON 

and 64 -PAGE BOOK 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P.L.& R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Pottage Stomp Necessary If Mailed In The United States 

4c POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts.,N.W. 

Washington 9, D. C. 

Make Extra Money While Learning 
Keep your job while training. 
Many NRI students make $5, 
$10 and more a week extra 
fixing neighbors' Radios in spare 
time while learning. I start 
sending you special booklets 
that show you how to service 
wets t he day you enroll. Multi - 
Ir. .-ter you build with parts I 
furnish helps discover and cor- 
ri.et Radio troubles. 

Want Your Own Business? 
Many N.R.I. t rained teen start 
their own business with capital 
earned in spare time. Let me 
show you how you can be your 
own boss ... Robert Dohmen, 
New Prague, Minn., (whose store 
is shown at right) says, "Am 
now tied in with two television 
outfits and do warranty work 
for dealers. Often fall back to 
N.R.I. textbooks for informa- 
t ion on installing Television sets." 
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For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 

TELEVISION NEWS, the page and the issue number, delay will be avoided. 

NEW "PILOTUNER" 
An FM -AM radio tuner for use as 

the central control head of a hi -fi 
music system is now available from 
Pilot Radio Corporation, Long Island 
City, N.Y. 

The Model AF -821 is a 9 -tube unit 
with a two -stage preamp with adjust- 

able equalization for various makes of 
reluctance cartridges, separate input 
connections for phono and TV opera- 
tion, extended range bass and treble 
controls, temperature compensated os- 
cillator for drift -free FM reception, 
a.f.c., built-in antennas, and full 
shielding. 

G -E CARTRIDGES 
General Electric Company has 

added three wide -range variable re- 
luctance phonograph cartridges to its 
line. 

The RPX 053 dual and the RPX 061 
and RPX 063 single are 15,000 cycle 
units and all feature diamond styli. 
The new cartridges feature 6 to 8 
grams tracking pressure for all types 
of records, uniform velocity scratch 
and needle talk. The stylus is retract- 
able. 

"STEREOPHONIC RECORDER" 
Ampex Electric Corp., Redwood City, 

Calif. is marketing a stereophonic re- 
corder which employs a dual -track 
head assembly that records or plays 
back two separate channels simultane- 
ously. 

Material recorded by two properly 
placed microphones may be played 
back through two similarly spaced 
speakers to give a directional effect. 
The Model 403 -2 incorporates separate 

electronic assemblies for each track. 
These assemblies are identical except 
that the second sound track has a bias 

buffer amplifier rather than the bias 
oscillator of the first assembly. This 
is done to provide the same bias fre- 
quency to each record head. 

The new model will operate at 
either 7'.'z or 15 inches -per -sec. tape 
speeds. Frequency response is to 15,000 
cycles at the 7t2" tape speed and 
signal -to -noise ratio is over 55 db. 

CABINET SPEAKER 
White Sound, Inc., 105 W. Madison 

St., Chicago, Ill. is marketing a new 
line of cabinet speakers based upon 
development of an exponential horn. 
folded within an enclosure. 

There are four of these horn -loaded 
units available at the present time. 
The company will provide complete 
specifications on request. 

PLUG -IN AMPLIFIERS 
Four basic plug -in audio amplifiers 

are now available from Gates Radio 
Co., Quincy, Ill. 

The Model PRE -1 preamp, Model 
PGM -1 program amplifier, Model 
MON -1 monitoring amplifier, and 
Model PWR -3 regulated power supply 
can be combined in any assembly. All 
units are identical in size except the 

PRE -1 which is half -size. Four pro- 
gram amplifiers can be used in the 
space formerly occupied by a single 
unit. 

RADIO CONTROL UNITS 
Vernon C. MacNabb Co., 909 West- 

field Blvd., Indianapolis 20, Ind. is 
offering a 27,255 kc. Citizens band re- 
ceiver and transmitter for radio con- 
trol operations. 

The receiver, which weighs 4 ounces 
and measures 21" x 13á" x 2'4 gives 
a 5:1 plate current change to operate 
the Sigma 4F adjustable relay. 

The hand -held transmitter, weigh- 
ing 4 pounds and measuring 3" x 9" x 
9 ", uses two 3V4 tubes. A three -sec- 
tion plug -in antenna is employed. 

BASIC AMPLIFIER 
A basic amplifier for the average 

home system is being marketed by 
Precision Electronics, 9101 King Ave., 
Franklin Park, Ill. as its Model 100 
BA. 

Power output is 10 watts with 20 

R C P 
is FIRST again 
with this ... 

"DO -ALL" 
TV Set and Tube Tester 

Include, VT Voltnuetrr and Reactivatur 

Model 808 
ALL IN ONE UNIT! 

A TUBE TESTER: All the features of .he famous 
323 Dynoptimum free point tube fester -protected 
against obsolescence --tests all modern standard, 
miniature, naval base and subminiature tubes. 
Easily read on 4 yr' meter. 

A CATHODE RAY TUBE TESTER: Will check 
all magnetic deflection type Television Picture 
tubes. Locates and isolates all shorts or leaks. 

A REACTIVATOR: Revives and Reactivates 
many otherwise Dim or Bad Television Picture tubes. 
Can also be used on other tubes. 

A VT VOLTMETER (AC -DC» This really out- 
standing 17 Range instrument is a VT Voltmeter 
for AC as well os DC. Balanced bridge type push. 
pull circuit. Draws negligible current due to high 
impedance of 25 megohms. Accuracy 3 3% DC, 

5% AC. Discriminator alignment scale with zero 
center. AC A DC volts 0 to 5.25. 100. 250.1000: 
db -20 to 16;6 to 30, 6 to 42, 14 to 50, 26 to 62. 

AN OHMMETER: Reads all Resistances 0.2 
ohms to 1000 megohms on S ranges. Use this in- 
strument also to check condensors for leakage 
and shorts. 
Housed in handsome hand -rubbed oak carrying 
case with test leads, isolation probe, batteries, 
etc. Size 1 2 ' h - a 12 %' a 4 %'; eight 12 V, lbs. 

MODEL 808 -complete, 95 
ready to operate 

,99 
PrET 

N,gh Voltage Multiplier Probe for Model 808. 
t .rends Range of VTVM to 30,000 volts. 

MODEL No. HVMP -1 5$'95 

For the "GREATEST VALUE PER DOLLAR 
IN TV -RADIO TEST EQUIPMENT" send for 
the new, colorful, fully illustrated 1953 RCP 
catalog. Complete details on Model 808 and 
other instruments in this top-quality I ne arc 
shown. 

MAIL COUPON NOW FOR 
FREE CATALOG -- 

RADIO CITY PRODUCTS CO., Inc. 
Dept. RN 2, I52 West 25th St., N. Y. I, N. Y. 

Please send me a copy of your new 1953 
colorful, fully illustrated catalog featuring the top. 
Quality RCP instrument line. 

NAME 

ADDRESS 

CITY STATE 

February. 1953 85 
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watts peak. Distortion at 10 watts is 
1% harmonic and 2% intermodulation. 
Frequency response at 3 watts is ± .5 
db, 20 to 50,000 cps. Frequency re- 
sponse at 10 watts ± 1 db, 30 to 20,- 
000 cps. 

POWER AMPLIFIER 
Brociner Electronics Lab., 1546 

Second Ave., N.Y. 28, N.Y. has devel- 
oped the Model UL -1 power amplifier 
which is an "ultra- linear" modification 
of the Williamson circuit. 

Frequency response is from 10 to 
200,000 cycles within 1 db. Power out- 
put is 20 watts from 30 to 20,000 
cycles and 12 watts from 15 to 50,000 
cycles. A power take -off socket sup- 

plies filtered plate voltage and heat- 
er power for use with preamps. The 
distortion is 2', intermodulation at 20 
watts and less than .1' at 1 watt. 
Hum and noise level is 80 db below 20 
watts. The amplifier uses two 12AU7's, 
two 6BG6G's, and one 5V4G tube. 

FOUR -WATT RESISTOR 
International Resistance Co., 401 N. 

Broad St., Philadelphia 8. has added a 
new power resistor, type PW4, rated 
at four watts, to its line. 

The new type is available in resist- 
ances from 1 to 8200 ohms in ± 5% 
and ± 10 %: tolerances. It is 13.i" long 
by 21/64" dia. It can be used in tele- 
vision circuits requiring 2 to 3 watts 
actual dissipation at high ambient 
temperature since the unit is com- 
pletely insulated with an inorganic 
core material molded in a high tem- 
perature plastic which will not sup- 
port combustion. 

TRANSISTORS AVAILABLE 
Raytheon Mfg. Co., 55 Chapel, New- 

ton 58, Mass. now has two p -n -p ger- 

manium junction transitors available 
-the types CK721 and CK722. 

The CK722 is available in produc- 
tion quantities but the CK721 will be 

limited in quantity until April. Both 
units have a 22 db noise factor at 1000 
cycles. Power gain of the CK721 is 38 
and the CK722 is 30 db. Leads may be 
soldered or welded or cut for insertion 
in subminiature sockets. 

Technical specifications are avail- 
able from the Technical Information 
Service of the company or the com- 
pany's sales offices in N.Y., Chicago, 
and Los Angeles. 

ALKALINE DRY BATTERY 
A new alkaline "B" radio battery 

has been developed by RCA which is 
25 per -cent smaller than present com- 
parable types yet offers double the 
playing capacity. 

Designed specifically for use in "per- 
sonal portables" the 67/2 volt battery 
(VS216) utilizes the alkaline -cell prin- 
ciple formerly incorporated only in 
wet -type batteries. 

The company has redesigned its "A" 
battery to provide balanced life opera- 
tion with the new "B" battery. The 
new "A" unit (VS236) is twice the 
length of the standard cells but has a 
life capacity nearly four times greater. 
Two of these batteries will balance 
the life of the new alkaline "B" bat- 
tery in "personal portable" applica- 
tions. 

UNIQUE BATTERY CAP 
Industrial Research. Inc., 4016 N.W. 

29th St., Miami 42, Fla. is producing 
a new storage battery cap which pre- 
serves the water in batteries, prevents 
corrosion, and warns of overcharge or 
impending battery failure. 

The "Hydrocap" contains a catalyst 

which converts the battery's escaping 
hydrogen and oxygen gases back into 
water. Full details on these new units 
are available on request. 

BINAURAL ARM 
Livingston Electronic Corp. of Liv- 

ingston, N.J. has developed a binaural 
transcription arm which plays either 
conventional or binaural recordings, 
uses conventional cartridges, costs less 
than two separate arms, and is espe- 
cially designed for easy adjustment. 

The unit provides independent ac- 
tion for each cartridge and has negli- 
gible tracking error. 

CITIZENS RADIO GEAR 
Motorola, Inc. of Chicago has re- 

ceived FCC approval on its Model 
T44A mobile receiver and L44A base 
station equipment for operation in the 
460 -470 mc. Citizens band. 

The receiver circuit includes the 
(Continued on page 124) 

RADIO & TELEVISION NEWS 
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BUY TEST EQUIPMENT 
ON THIS RADICALLY NEW 

TIME PAYMENT PLAN 
NO INTEREST!! - NO CARRYING CHARGES!! 

USE CONVENIENT TIME PAYMENT ORDER BLANK BELOW 

Superior's New 

JUNIOR SUPER -METER 
MOST COMPLETE AND COMPACT MULTI- 
SERVICE INSTRUMENT EVER DESIGNED 

Measures: Voltage Decibels 
Capacity Resistance 

'Current Inductance 
*Reactance 

Specifications: D.C. Volts: 0- 7.5/75/15dí 
750 /1500 Volts. A.C. Volts: 0.15/1511 
300/1500/3000 Volts. Resistance: 0 -11.- 
000 /100.000 ohms. 0 -10 Megohms. D.C. 
Current: 0- 7.5/75 Ma. 0 -7.5 amps. Ca- 

pacity:.001 MEd. -.2 Mfd..1 Mrd.- 
20 Mfd. Electrolytic Leakage: Rends 
quality or electrolytic, at 150 Volt 
test potential. Decibels: -10 Db to 
+18 Db. + 10 Db. to + 38 Db. + 
38 Db. to + 58 Db. Reactance: 15 
ohms -25 K ohms 15 K ohms -2.5 
Megohms. Inductance :.5 Henry -SO 
Henries 30 Henries -10 K tlenries. 
l'lus Cond -Had scale for checking 
the quality of electrolytic eonden,- 
ers. 

Handsome round cornered 
molded bakalite case 3.e" 40 
a 5r," a 21/4" complete with 
all test leads and Instruc NET 
t ions 

SModuperior's New 

SUPER -METER el 67 0 -A 

The Model 676 -A comes 
housed in a rugged, 
crackle -finished steel cab- 
inet complete with test 
leads and imp In. 
structions. Size 61-a9 1/2' 
xi' z. 

A COMBINATION VOLT -OHM MIL - 
LIAMMETER PLUS CAPACITY RE- 
ACTANCE INDUCTANCE AND DEC- 

IBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: n to 7.5 15 - 154) 750: 1.5011 
-.51141 V.4!,. 

A.C. VOLTS: 0 to 15 . 150 /300 /1,500, 
:1.111111 Volts 

OUTPUT VOLTS: 0 to 15 150/300/1,500 
Loan c.dts 

D.C. CURRENT: 0 to 1.5 I:. 150 / Ma. 0 I.. 
1" Amperes 

RESISTANCE: 0 to 1,000,100,000 Ohms u 
to Ill Megnhms 

CAPACITY: .001 to 1 111d. 1 to 50 111.1. 
.(tvalit y test for elect rolvt ins) 

REACTANCE: 50 to 2.500 Ohms, 2.500 Ohms 
to 2 .. Megohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 

DECIBELS: -G t0 + 15 4-74 }:49 }a4 to }59 
ADDED FEATURE: 

The Model 670 -A includes o 
special GOOD -BAD scale for 
checking the quality of elec- 
trolytic condensers at a test 
potential of 150 Volts. 

$2840 

Superior's Model 660 -A -A NEW A.C. OPERATED 

SIGNAL GENERATOR 

Tubes used: 1 -GRES as R. F. Oscil- 
end amplifier. 1 -68E6 as 

Audio Oscillator. 1 -ens 
as Power Rectifier. 
The Model (MO-A comes 
complete with coaxial 
cable test lead and in- 
structions NET 

Provides Complete C vs for 
A.M. -P.M. and TV Alignment 

venerates Radio Frequencies from 1111 
Kilocycles to 00 Megacycles on funda- 
mentals and front 00 Megacycles to 220 

on powerful harmonies. Ac- 
curacy and stability are red by the 

e 
of permeability trim 

re 
RI -q coils. 

R. F. available separately or modulated 
by use Internal audio oscillator. 
Built In 4110 Cycle sine wave audio os. 
dilator usciI n ,.ululate the R. F. signal 
also available 

to 
for audio testing 

of receivers. amplifiers. hard of hearing 
aids. etc. R. F. Oscillator Circuit; A 
high trot ndnc a held... is used as 
at It. F. oscillators mixer and amplifier. 
11o,lulation is effected by electron coup- 
ling In the mixer section thus Isolaum: 
the useil wtnr from load chattgex and af- 
fording high stability. A. F. Oscillator 
Circuit: A high transconductance hepl,dc 
connected m ected as a lib:leu triode is used as 
an audio oscillator In a high -C Colpitts 
Circuit. The output foyer 1 Volt, is near- 
ly 

v 

pure sine wave. Attenuator: A 5 
step ladder type of attonustor is used. 

Superior's 
New TUBE TESTER Model TV -11 

Operates on 105.130 Volt $ 
750 60 Cycles A.C. Handrobbed 

oak cabinet complete with N ET 
portable cover 

lyse' the new self -cleaning Lever 
Action 'ioiiehes for Individual ele- 
ment testing. Recause all elements 
are numbered according to pin num- 
ber In the RMA base numbering sys- 
tem, the user can instantly identify 
which element Is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating In more 
than one pin are truly tested with 
the Morsel TV -11 as any Of the pins 
may be placed in the neutral posi- 
tion when necessary. ,Uses no 
combination type sockets. Instead 
Individual sockets are used for each 
type of tube. Thus It Is impossible 
to damage a tube by Inserting it In 
the wrong socket. Free- moving 
built -In roll chart provides complete 
data for all tubes. l'hono jack 
on front panel for plugging in either 
phones or external amplifier detects 
mieroplinnie tubes or noise due tu 
faulty element, :Iod loose external 
connections. 

Superior's New 

TY BAR GENERATOR 
THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN!! 

TV Bar Generator contes come $A 
DIete with shielded leads and 

$ 
detailed operating i n st r u r. 
fions Only NET 

995 

Connects direct to an- 
tenna post. No connec- 
tion inside receiver. 

l'eaturew. -Can be used 
is heu no stations are on the 
air. Provides linear pat - 
t1'ns to adjust vertical and 
horizontal linearity Pro- 
vides V.rti.ul and horizon- 
tal sweep signals Pro - 
vides signal for t e s t i n g 
N ideo a in pl ills rs. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B49. 38 Murray Street, New York 7, N. Y. 
I'I..a.. .. ..l In,. :h, idol- cl.. .1.1.41 11, Iii.,. 1 al u.'Indmg the doits i)ment will: 
ndrt and scree tu pay the monthly balauec a. l .hlnui. B is undet'sto.M th.te will 
Is. no carrying. Rifer. -t or 'any other charges, ptoild.rl 1 send my minims Pay- 
...Ob. when due. It is fnttber understood that sI 1.1 I fall to ,take paynn'nt when 
.I m', tip toll unpaid balance shall become holmediately dur and payable. 

E_i JUNIOR SUPER METER Total l'rIce $21.40 
$5.40 doiin payment. Balance $4.110 monthly for 4 month.. 

_l MODEL TV -II Total Pt ice $17.50 
$11.'. dn41n nouent. Balance $0.00 monthly for 6 months 

'-i MODEL 670 -A Total Price $28.40 
37.40 down payment. Balance $3.50 monthly for G months - TELEVISION BAR GENERATOR Total Pt i.e $39.05 

._ doua payup'nt. Italance. $5. un monthly for G month, 
D MODEL 660 -A Tuts) l'lice $42.95 

$12.95 doss payment. Balance $5.n0 uadnhly for G 1,101:: Ls 
T) 1 enclose I as domll W >uhent. 

Ship ('.0.0. for the down payment. 

Signature 

's hue 

Address 

l'ity 

February. 1953 

Zone is e 

..J 

87 
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OLSON'S PENNY PROFIT POLICY MEANS GREATER BARGAINS 

IMPERIAL 
DELUXE MODEL AUTOMATIC RECORD CHANGER 
STOCK NO. RA -69 

',mopped l with . 1 n e I e Automatically Changes All Sizes - 
n d le. with precious e I a l Ion 1astrng un, 1 "' Ili," and 12 "' 
Plays 11 peed t Is, alt . 

all 
and 78 RPM. All Speeds -331/3, 45 and 78 RPM It e K n I a r retail prim Sí7.50. Shpg. L 15 All the i t Ilia- 

99 9 each 

llotó' f 3.$IR each, nly.. 

GIANT 3 -SPEED RECORD CHANGER SALE!: 
3 -SPEED 

GENERAL INSTRUMENT 

COMPLETE 3-SPEED 
RECORD CHANGER 

al In`ttr It J l 1 l' 

scrape. 
l'" spindle. There 

pe. 1 slap. N 1 f rl 

The 1 twls-d .,hands al' 
pals Pin 

every 
rly 

General 
of Instrumeli 

Changer parch General of Chaneer e 
perform. HI -FI DELUXE MODEL 

adjusted thus insuring years of trouble-free nermrmr 

STOCK NO. RA -113 
aul 

These Changers are precision -built by craflsmvo 

t: ur1 
girl with "Turnover" who have had s experience. Every Changer 

fridge nd dual needle. brand u factory- sealed cartons - and 
RPMOne for:1:1íé anal 45 guaranteed Imo, by Olson and the manufacturer. 

discs and her aide Here Is one of Olson's m sensational bargains. Be- 
f o r 78 RPM discs. Ore- lieve us -you cant fpm wrnn>Z.`r steles equipped with pre- cious meal b priC, Changer can be connected to any radii. or amplifier. 

Regular retail price Enwpped with elever.touch- plme" -a slight press 852.50. Shut, t.. 15 and you can tut-t or skip a disc and go un m the 

19 
next one. lias perfect east parts. 

your 
a Changer 

you 11 be proud to demonstrate to your li liS. You 
sell plenty of them bx,. Operates n 115 Volts can 
00 cycle. Base size 

your choice 
5yk .love plate 

and atu- below. Take your choice of either model. 

r Ir. each 
S22.99. 
In lots of 3. 

ch, nly.. 

HIGH GAIN STANDARD COIL TV BOOSTER 
* Model * BranO New P * Reg. List Poo. 530.00 JuJ * Wade they tart. Model No. ß -51. 

Ea 

/alp it l 

.11sí el, one of these Standedel TV 

H 

láwrstary III nur r ua get rer. 
sets. 

lerfter.sn 1paallI ' to 1 1 Works 11 Tel An amazon deal ran cash i 1 -, 'e - money - Order 'today. T all 1 channels. 
Uses OAK.. tulle and selenium rectifier. plee. Operates on 115 V. AC. Shag. wt. 0 IDs. 

AMPLIFIER KIT 
Easily Assemble Your Own 
Automatic Record Player 

Stock No. 

FOR ONLY 

AS-71 99.9 
sEE WHAT YOU SAVE solar 

Complete Kit 
t 

+1 Price 
.Speed Changer 547.50 s!npliIier ilViredl 7.50 
sot of 3) Tubes 4.59 
oiy.ut `Tran Transformer 1.75 

slountine Base irre -Drilled' 6.50 
,1 .unting Hardware .95 

Total List Price 574.35 
here's an outfit that normally tails 
at 74.1í5. Save yourself pile of 
money and have fun assembling your 

.1 -Speed Automatic ecord Play- 
er. 

t 

It's easy-can asst bled try 

co In lust '111 Itnl tes All holes 

wdrilled and all mounting hard. 
ar Is provided. TheAmpifier Is 

ea tñl atbytWire. Alllefounhasz to do 

wire., Shpg. wt. 20 Ills. ptaker 

SLOTTED SUPER SPACE LINE 

12" Magnavox Speaker and Baffle Close -Out 
Stock No. You get Yi ngn:Iv line I J" I'M speaker 

AS -66 with ,Unir0 r magnet. I Snorre as you Il 
Get both lind in those expensive Magnavox Super- 
ior only... Radin -Phono Combinations.) Power t- 

$795 Imf K wafts. Unite cod fully duatproofed. 
Ln 

walnut 
a O -K nhma. In addition you 

the 
t 

dot spy key Raffle to bring out t 

lot. or 
full rich, rounded tones of the Magnavox In 

In Speaker. Home may hemounted on wall 
On et for r it will Mond a table. Here's the 

Shpg combination w . 12 lbs. áa.95. ideal r mbination 
on 

for extension speakers 
for r or other na 

and install 
Can 

them 
connected ta radio 

halls. Order 4 or more sets and install them in restaurants. auditoriums. halls. 

DELUXE 
COUNTER 

w . 
. lrllllrg these 

go at a fifth of Ac. 
Kual Coa-88. 0. t 
Keep an accurate 

$169 
aunt to tr0 

traffic. o tansar. 1.0.11 

touch duc-lion. etc. Just touch 
Stuck No. a lever atn d It counts. 

X -2911 Shpg- wt. 1 lb. 

BIG INSULATED ''VVtOo 
RESISTOR KIT Y;f 

OLSON SPECIAL PRICE .1,1 Ç 
Contains a carefully se- `(T'r}`kOf,I 
lorded assortment of 100 

,CI t ild 
°.i 

1 n s u l a led resistors. Yt 
S ndard RBA r o 1 n r lt. 
rope. Inehaled are 711_ tjs 

tip 211-1 watt and 3 
10-2 t t resistors. 

,.io. 
Handsomely packed Inn 

R e gtlu Iaalroli1.1st 
b Pric.$299 

515.80. Shp,- wt. 2 Stock No. 
lbs. AS.32 

COMBINATION DEAL! 
10 WATT HI -FI PUSH -PULL AMPLIFIER 

COMPLETE WITH 
12" CO -AXIAL SPEAKER 

- BOTH 
FOR ® 4. ONLY 

STOCK NO. AS -67 

$3995 
TUBES 

COMPLETELY 
WIRED 
NOT A 

KIT 

IV' :0- Axiall )Speaker 
outfit 

asy. desCrrbâsdt below. Want be built nto eanyLcaltinet 
or bookcase- giving you a complete Amplifier System of which you can be proud. 
Shpg. wt. 25 lbs. 
Amplifier IS completely assembled and ready to play. BulllIn PRE -AMP for G.E. 
and similar types u magnetic pickups. 4 Inputs: 1 crystal phono. 1 magnetic 
;hone- I radio. 1 mike.r4 Controls: 1 Bass. I Treble. I Volume. 1 Phono-radlo 
Switch. Output Impeemncea: 4. 8. 16 ohms. Peak power output 17 watts. Order 
tills amplifier today and see what brilliant. realistic . it ill deliver. Supply 
Is limited. Every one ir. factory- sealed carton. You couldn't buy the parts alone 
for this price. Remember this is a full size amplifier. transformer Operated. not 

Job. Frequency spouse 20 20.000 t less hall La of 1t'ó 
dIstortaon. 5 Tubes: 1 -081.7. 1 -6SC7. 

t2 
-OVO, 1-5Y3. Complete with tubes. 

stze (2" x001?,. 
Speaker le our new 1053 Co-axial Model. Guaranteed to outperform any speaker 

1 price lass. E.,mio nd with two 'high rose t tion Alnico A e 
and 

3. igh f frequency ency diffuser. The 12" section delivers the Iraon hile nthe 
speaker section delivers the treble tones. Together they give 

you 
he 

mllticritical 
u This speaker 

promises refund 
unconditional!). y. 

Only two wires 
to 

to connect to ,Ililer.r Voice coil Impedance B ohms. Frequency reelonse 30 
to 17,SllU cps. Si111g. wt. 25 lbs. 

88 

LOWER LOSS 300 OHM 
STOCK -ll5 

U Spool \ 
.S7.95 

Lots of 2 EACH Spool 
l ' h i shotesl :100 ohm TV line i s t . . l aril poor, i, a specifications to such manner mer :Is to 

IM Iu air spacing while n lathing the M xmm ,ui 
l it t th I d I ill(. f th l 

ohm twin 1111e. Col,: Brown. with 722 str:rr 

ferted before` at such allow 
55 mil web. Never 

while srinp It' lasts. Shag. ss-I. i fills. t :All( 1 

You Get Everything You Need to 

Automatm Record Y d Pli Own 
Kit In- cludes: Yr. 

GENERAL INSTRUMENT IMPE 
RIAL DELUXE CHANGER 
(Model RA -69 -s1 described to 
left). 

5 PM HEAVYDUTY SPEAKER 
AND OUTPUT TRANSFORMER. 

3 -TUBE AMPLIFIER COMPLETE 
WITH TUBES 

MOUNTING BASE -WITH HARD. 
WARE & INSTRUCTIONS 

DON'T THROW AWAY 
OLD PICTURE TUBES 

Stock No. 
100 

BOOST BRILLIANCE 
WITH THIS TV 

TUBE BOOSTER 
C, r , ro 
Ea tools 
needed Jost 

Is ' picture that start- Ins o dim 1 ach the big 
change. 

Works on any Tube -In- to SO- In all 
AC parallel circuits. Adds 

In.to those old lobes. 
serv- ice 

Ia. I ear. 

OLSON ELECTRIFYING BARGAIN! 

You get the complete outfit. 
holm' ing blot t. :1 tulles Ili Sí.7. USN? :roil 61,511112: 
and wiring (IISIV an. 

STOCK NO. 
RA.111 

Single, 

h . $5.99 
Lots of 3, 

each 9.9 
POWER CORD makes it e 
to confect to 115 Al' line` 
Consists of 12 ft. /sea, rub- 
ber ry red woe with r 
her molded plugs. STOCK 
NO. W -116. ea.. 495. 

Can easily and quickly be 
lllltsl for Electronic Re- 

m Control f: T r a s- 
millers: Turn Radio and rrTV 
on and off: OptIl and ('lose 
Garage .tors from your ear: 

Schematic chematic 0lagra In- 
cluded at No Extra Cost. 

THE NEW WONDER OF ELECTRONIC CONTROL 
CAN BE YOURS FOR PRACTICALLY NOTHING 
THYRATRON REMOTE CONTROL 

SERVICEMEN -HOBBYISTS -HAMS 
EXPERIMENTERS -RADIO SCHOOLS Here's tir, ,enstine T Electronic emot. 

t 
a 

of Its 1 Ths Io miracle I can ba made perform Irnr,n r., to l. r ti g feats of remote h ntrol. Ä complete schematic showing the circuit is Included it each unit. It' steal! Buy It just for hr bails alone. Take It apart! Look what It's 
get: Y'aIUa file rts and tores» galore that you ear so easily use in any Other radio. amplifier. etc.-or for experimenting'n 

LOOK AT ALL THE PARTS YOU GET 6517 and 65147 175 Ohm Var. Control 240,000 Ohm-1/2 0L -9662 Tube 600 Ohm Calibration 
16 Mrd. Si' 150 Volts Control 

.1 Mld. r,r 200 Volts l Megohm -1/2 Watt 
02 Mid.... 200 Volts Carbon 
.1 Mfd. zl 200 Volts 2600 Ohm -t /a Watt 

1 Mid. c,, 200 Volts Wirewound 
Control Relay 1000 Ohm-1/2 Watt 
Switch -SPST Wirewound 
Pilot Lamp. Type 44 8000 Ohm -10 Watt Dial Assembly Wirewound 
Control 
Bottom Plate W 

U w ound 
Ohm-Va Watt 

C Prong Plug 1 Megohm -t /2 Watt 
Filament Transformer Carbon 

2 Ohm-1/2 Watt 
Wirewound 
1 Mcgom-t/ Watt 
Carbon 
.24 Ohm -2 Watt 
Wire wo a of 
33 Ohm -1/3 Watt Wirr wo u nel 
15.000 Ohm -t/ 
Watt Carbon 
500 Ohm -1/ Watt 
Carbon 

IIow cou lose? These parts ai. certainly worth THltt:t: TIMES this 
ante low r The rad Electric Thyratron 'type GI - 511132 tube 

aloe costs 6:1310 wholesale. Resides. consider the pet sensitive re- 
lay. 
alone 

wf,rme . tubes. nntnser5. resistors l my of the Ili precisions,. Non ter how you use It. here's a great. great Olson 
Bargain. Operates on 1115 V. AC. ou Shag. wt. 5 tbs. 

TECH -MASTER 
New Williamson. 

Type Amplifier Kit 

----ss!O COMPLETE E 

SAeAk 
L 54895 

With 
Euh.s KIT. ONLY 

Full 15 Watts -Ultra Linear Includes 
Altee Lansing Peerless Audio Transformer 
(l'IlldeW at o tubes Ir.,,.I.,.ice ,,a.0 m- 
Mature. sockets. lutea. hardware. ul d1e detailed w i r - 
i n g ng iagramUtilizes the famousWll1IAMSNixcir- 
cuit for high fidelity reproduellon. Only lop t lily 
parts 

ING Peerless Transformera. for instance tar Lem 
played. 

ECIFICÁTIOÑf :e nOutput Impedance - 4 -8.10 
ohms: Input impedance -High for crystal pickups. 

pre -amps. etc.: Response-8 a to 80.1100 
Otise .- t 111: 5 Tubes (2-104Response-8 5N7. 2-58111. 1- 5Y -If,,: 
105.125V. 50 -00 cycles 120 W. SiEs-14 x12'5 
Alba - Shpg. si 2^ h.- 

USE HANDY ORDER BLANK 

TECH -MASTER 
4 CHANNEL PRE- 

AMPLIFIER KIT 
For Use with 

Williamson Amplifier 
4 Input channels and 

lector switch for: 
F,1- FM-AM n 'c' Tuner. 
crystal and reluctance 
Pick-ups. 

etc. 3 
wire 

recorder. 
e, 

) 

Iouler switch perollls sell... of 
turnover and roll -of. 2 continuous con - 
tads a/u nfrham boost at- 
tenuation. Poweredom in amplifier 
AC outlet 

r by 
ta main witch.er. Complete 

with 
controlled 

preprinted punched chassis. 11 com- 
ponents. tuct. Ea ycabinet embe. 

detailed In- 

SPECIFICATIONS: 
assemble. 

Input channels -1 
Low level-high gain. 3 III -impedance. Tulle 
l,00e I,00eot 1- 12A1C7. 1- 1241.171. Size- 

63.6 

ize- 

63p _ 
Stock No. AMP -1i 

With 
I olles 

ON NEXT PAGE ° 
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MAILYOUR ORDER ODAY -OLSON WILL RUSH IT RIGHT AWAY! 
NO MORE WHEN THESE ARE GONE! 

SPECIAL SALE! 
WILCOX -GAY RECORDIO 

TAPE RECORDER 
2 Full Hours of Recording or Play. 
back- Automatic -- Foolproof Push - 

Button Controls 2-Speeds 
Records Plays Back Erases 

STOCK NO. 1rr m r ape Hy.. mler11bm 1,sc U,aler'.e. I" te li ice Ilr- 
A M P -10 ler 111snn a rerc.l -at en rrlre hat 

salty sit We made real ideal 
o 

BRAND NEW e 
`i1 t' 

l'im get t rush- hulUtn C, n.l 
REGULAR . Instant choice of all operating 

-fast bnward ana r record. 
playback. Tite easiest .Merl rr record. 

i rate. Handles p' to 7" riels. r Ill ,:o 

L 
t!recording time. -7, 1 corde fora full 

hour at :1.75- `her second. . plus another hour 

ONLY... nú other half ape: a at 7.0' per -pond 
a full r ..ding hour o both halves yod 

ale. Ho-winds in less than il mutes. 

u 
A tomatically r 3f or AM radio. phonograph. TV or mike. flays 

hack through is.I. amplifier and 7" elliptical speaker. Ere - 
guency' re 1s'nse- 7. 7. i" per second. and 111.0000 cps at 3.75' 
per 

secnd. 
Oupns 3\.', -. 't %Iaximutn Fidelity gained by Automatic Speeds 

Complete with Controlled Reluctance Mike. Record Lock Button. External 
Speaker Eull and Volume Controls. ril GA0 12A \7. 6X4 Rectifier. 7 ft. Cord, Ned n ttiordingIndcat Hanlsome 
Removable Cover. 

Ideal for Office. School, Church. Club. Home. et`. L,ghtw'clght. only 23 lbs. 
coplete. Portable size 12"x11.'xli ". 110.120 Volt no cycle AC. l'. 1.. Ap- 
proved. 

RECORDING TAPE -FAMOUS 
MFR'S CLOSEOUT! 

PLASTIC BASE 
1200 FT. REEL 

$ 99 
Lots 11U 
each 

ROLA 
12" PM 

SPEAKER 
STOCK NO. 

5 -174 

in 

55.95 
í , Lots of 3 EA' 

With Matching Output 
Transformer for 6V6 

tala -a great name s lU- Fidelity'- 
has built these fine 12. Alnico 
I'M Speakers. Olson clinched deal 
wherel,v get t 1 j Ihr 
usual wholesalenId ee 

VOWS 
r81 Speaks 

Is 1 nd new anti guaranteed. ture Include aaunioto n v,,lcd d.dl n 
'rchan 

which maintains 
air gand sustained high t 
New design co delivers . 

faithries between 40 a, 7. 
fully' and clearly. 

a 

padanes 8 ohms. Matrhln;: s. 

fu 'mer for (WO tube Included. i 

at 'a lson Low -Low Pelee! Shpe. awl. 
10 ohs. 

cet the buy of your lue. save up to 04^1, 
on 
large manufacturer had had Uto Gell his In 
Olson! nand Bers you this high gradeere- 

Zingotap` at Prices which defy 
re- 

cording 
. landam wile. 12110 

corm 

long, F,,..00.o . to 8.000 
cc.. i'I.. -'. s, 1t. , 1 i...i .:,I with each. Stipe. 

A MIRACLE in RESISTORS 
KIT OF 130 

NATIONAL 
RESISTORS 
J WATT - 

10% TOLERANCE 

$366 
10 OF EACH SIZE ONLY No. 

AS-68 
less than 3c each. You get 10 each of 

p following 1:1 a p u l n values. 
'pl.: 1 I ,, a0l. 14.000. 22,000. 27.- 

47.0011. 56,000. 100.000. 270. 
470.0011. 311:!:5: I. 

mull The degree of precision 
la experts. National Resistors 

the product of n New Japan. the 
....met of a el tC o erlc 111111411.1, Ilusl which 

ady enjoys tldwide recognition 
urpassell excellence. Olson made 

deal whereby o tlainad 200.00 
...since a 

special 
e 

mootcsskeptical. 
Every 

...sistne stamped with Size 
5%" with ', Copper leads. 

,1... wt. 2 Its, 

COMPLETE KIT 
YOU GET 13 SIZES 

FREE! BARGAIN CATALOG 
`3ee - from this hie. 

.SHl BRANDS-4 Its rit'K. I31MFá1s11 
1.IIVF :uv. Catalog Is two axtlors114O full pages of unb,- 

,.able bargains. A new catalog mailed BI- Monthly -will 
'I be gain each mailing. Simply note on order blank 
write today for your free cola' from: OLSON RADIO 

Ot F.il"t'°F. 275 E. MARKET ST.. AKIO": S. (OHIO. OLSON °^á ..2192' 

WANTED! $500,000.00 CtenrsTi Speakers. 
s 

Tubes. . 

ondses. Resitors Sw eh s. Wre, t bs. Coil, P.1Cartridges. Cte 

LSO Partially assembled o complete dadlo. Amplifier and Televisen Chassis 
ALSO Test Equipment. Record Players. Automatic Changers, Motors, Micro- 
phones. Tone Arms, Meters. Cable. Cabinets. Grille Cloth. Wire or Tam 

MANUFACTURERS and WHOLESALERS 
Here's your chance to dispose of your Inventory for cash. 

WRNEE: OLSON RADIO WAREHOUSEATT'N. I. J. OLSON 
PHONE: JEfferson 9191 275 E. Market St., Akron 8, Ohio 

OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO * CHICAGO, ILLINOIS 

2020 Euclid A 623 W. Randolph Street 
If you either of these Cities visit our narga,n Stores where 
you'll fond 

love 
and hundreds of other Olsen noya. 

OLSON HAS OVER 150,000 SATISFIED 
CUSTOMERS 

BRAND NEW LATEST 1953 MODEL ESPEY 
COMPLETE: 
With Tubes. 
Loop An- tenna Es 

e ut c h eon, 
Knobs, Etc. 

I2 -TUBE AM-FM RADIO CHASSIS 

STOCK NO. 

RA -112 

OLSON 
SUPER BARGAIN! 

BOTH 

FOR 

ONLY. 

66 

COMPLETE WITH 

12 
"" MAGNAVOX 

SPEAKER 

LOOK HOW YOU SAYE 
12' Slagna.l.l St,eaker..S 20.00 
12 Tube AM -FM Citadels. 130.00 

Regular 1.1st frire. ... $150.00 

DESIGNED FOR QUALITY 

CUSTOM INSTALLATIONS 
Chassis Equipped with Built -In Pre -Amp for GE 
or any Low Output Variable Reluctance Pickup 

ile,'t's a deal for you, I,.u'I i.:I. It rep Me got - ter. 
rine bargain by pitying cash n the tulrrel-head. Olson 

It I etit I duplicate this 
. It I .I I 1 . '' _, r TODAY. 

to 
Your Out- 

t .'r 11 r 5414.1 i,-, Ili:,- pou get a full size ASFM 
I dual purpose. lints 

t of 111tutte performance.. 
Ì'I,.b1'nii output A',.lo. 1. l dig delivers 10 Full Undis- 
torted Watts. Improved FM Circuit. drift compensated 
/111i1 14,11 A111,,mal IC lulume Control. Inverse Feed -hark. 
Illgh- Fidelity assured on both AM and FM channels. Full 
Itan_e l'omm liar lo HassTrettle Tone Control. slide 0,11. 
Mai is indirectly 1íu111 

Fiil,lsIl !glade Ante.. Ante. allforl FM re- 
ception. Has for., . -. ernal antennas n . Ilan Input Jack for both i'n'stal Cartridge Tone 
Ann or v SI.y.l..1,, s,.l lave rige 1t' Also has Microphone Input for Public Address use. 
Fully licunse,l ae,' Is lth RCA ands Hazeltine Patents. 

Rrreles standard AM h o:nicest :. -'(t to 1700 KC and FM 88 to 108 MC. The FM C- ult Includes 
an 

advni,ced design' Ratio Detector which 'provides di 1 

Intermediate 
Level'11etween 

Amplification 
free. 

d future All interference. s oft and ample gain. 
Ilgh.F'Idelil Iltpr.oluellli l sis assured g through well -engineered Circuits and the Use of III_ 

Quality Parts throughout. 
Tt'itl. t'(IMI'I.F:MENT: 1- Ii1tEn. 2- IHAO. 2- I2ATT. 1- 05117. 1-8A1.5. 2- 41507. 2- O3'IIGT ant 

1- 51' :11 :T. Wide I''rr,Illamy Ilets,nse is aw rad by the posh -pull output Stage. Chassis size 
wide x 14' high x ' deep. Complete plete Will, Tubes, Knobs. Front Escutcheon. Mounting Hardware torsi 
Full Slxt lavnllt Template. Operates on 115V AC 00 Cycle. 

The 12" Magnavox I'M Speaker Is of the Highest Quality n and is found in the most expensive 
Console Radios. Volr ran depends Ms,n It to render life -like l when Cl clod to the chassis. All 

lonbal 
parts are heavily plated. Full Size Heavy' Alnico S Magnet is permanently centered. 

e Is Full Frequency construction and me 'Voire Coil Is Foliv Olingtrnofed both Inside mal out. 
A Rare Combination s : as this AM -F'31 .., .. .....I 1:..r :e,,S PM Speaker ,. i.,r,l h, 1'tt I. 

Ohe magnificent perlonr: ..f Radio at D- 

"SPORTSTER" 4 -BLADE POCKET KNIFE 
.4......----. á 

/- ]so 

han 
price 

FR tIUsst T lo1 Conta tu 
t- hst l 

l d C iÌ tl I NeyP 
Blade Large Heavy 

pose 
Dty Stay 

and 
Cutting Blade 

Style Curved Whlltlln,, 
HOW TO GET YOUR KNIFE 

Stay 

Just make out an order tol:Iill,.4 520 or more from these Olson Ads usint. 
the Order Blank below. We'll ship yoor order instantly and Include the Sportster Pocket Knife FREE 
OE CHARGE. Otte Knife to a customer. THIS OFFER EXPIRES MARCH 15. 1953. 

IT'S EASY TO ORDER FROM OLSON'S 
How to order: Order directly from this ad. For con. 
venience e this order blank. Fill in columns beloo- 
with quantity desired. a d k number. description and 
price. You may send remittance with order include 
enough for postage or parcel poll shipment,. or if V 
Prefer SEND NO MONEY. f pouton 

will ship 0.11.11. and 

postage ys 
Pay Mall or expressman for merchandise and 

MAIL T0. OLSON 
2775E MA KETST T. .,AKRONEOONO 

WE SHIP SAME DAY WE GET TOUR ORDER 

QUANTITY 

MONEY BACK GUARANTEE: 

Everything you order from 
Olson guaranteed as ad- 
vertised. If you not 

than s railed. more 
rchandiSe too. .ar, 

refund. 

Please Minimum order 33.00 

STOCK 
NUMBER DESCRIPTION PRICE 

EACH TOTAL 

I 

I 

I 

I 

I 
NAME 

I ADDRESS 

I CITY ZONE -STATE 

TOTAL 

ADD 
POSTAGE 

AMOUNT 
TOTAL 

RN -253 IoíY 
OLSON RADIO WAREHOUSE 275 E. Market St., Akron 8, Ohio 

February, 1953 89 
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SELENIUM 
RECTIFIERS 

Full -Wave Bridge Types 
Current 

(Con- 
ti ) 

16/14 36 28 54 42 130 100 
VON' Volts Volts Volts 

1 Amp. $1.25 52.10 53.60 57.50 
2 Amps. 2.20 3.60 6.50 10.50 

2 Amps. 7.50 13.00 
4 Amps. 3.75 6.75 8.75 
5 Amps. 4.95 7.95 12.95 27.00 
6 Amps. 5.51 9.00 14.00 33.00 

10 Amps. 6.75 12.00 20.00 40.00 
12 Amps. 6.SO 16.00 25.50 50.00 
20 Amps. 13.25 24.00 36.00 90.00 
24 Amps. 16.00 31.00 39.50 98.00 
30 Amps. 18.50 36.00 
36 Amps. 25.50 45.00 

FLEXIBLE SHAFTS 
MC 215 

(ALL LENGTHS IN INCHES) 
34 163 260 
135 186 

MC 124 
(ALL LENGTHS SHOWN IN INCHES) 

23 61 120 175 
29 65 140 205 
39 103 161 241 
52 114 166 348 

PRICE MC 124 or MC 215 2c Per In. 
CIRCUIT BREAKERS 

AM 1614 -80- 28VDC, 80Amp. ....51.59 
AM 1614- 100 -28VDC, 100 Amp $1.69 
KJ -600V, 115 Amps., up to 1000'ó 
overload rating. Trip adj. 10 $21.95 min. -inst .p 

FILTER CHOKES 
Stock Description Price 

CH -533 13.5H. 1A, 13.5KV Test 939.95 
CH -366 20H .3A 6.95 
CH -322 .3511 350 MA 10 Ohms DCR. 2.75 
CH -141 Dual 7H 75 MA, 11H 60 MA 

SKV DC Test.. 4.69 
CH -119 8.5H 125 MA 2.79 
CH -69 -1 Dual; 120H 17 MA 2.35 
CH -8 -28 2 s .SH 380 MA 25 Ohms 1.79 
CH -776 1.28H 130 MA 75 ohms 2.25 
CH -344 1.5H 145 MA 1200V Test 2.35 
CH -43A 1OHY 15 MA 850 ohms DCR 1.75 
CH -366 20H 300 MA 6.95 
CH -999 15HY 15 MA 400 ohms OCR 1.95 
CH -511 6H 80 MA 310 ohms DCR 2.45 
CH -501 2,5H 400 MA 2.79 
CH -188M 5111 200 MA. 1.79 
CH -303 300H .02A. 2500V Test 1.69 
CH -982 SWING 9 -60H .4 -.OSA 10KV 7.95 

POWER TRANSFORMERS 
Comb. Transformers- 11517)50 -60 cps Input 
CTJS- 2- 600VCT .2A, SV 6A 5.95 
CT -15A SSOVCT .0854 6.3V/.6A, 6.3V /1.6A 2.65 
CT -164 4200V.002A 12KV Test SVCT/ 

3A 12KV Test, 6.3V /I1.6A/ 
5400V Test 12.95 

CT -341 1050 10 MA, -625V O., 5 MA 26V 
4.5A 2.2.5V, 3A. 6.3V 6(, 3A... 16.95 

CR 825 360VCT .340A 6.3VCT /3.6, 
6.3VCT /3A 3.95 . 

CT-626 1500V .160A 2.5 12.311/.100 9.95 
CT -071 110V .200A 33 .200. SV /10, 
CT -367 580VCT .050A SVCT13A 2.25 
CT -99A 2s110VCT.010 A 6.3 1A, 2.SVCT/ I84 

74 3.25 
CT -403 35OVCT .026.. 5V 3A 2.75 
CT -931 SISVCT .086A SV 3A, 6.3V 6A 4.29 
CT -456 390VCT 30MA 6.3V 1.3A, SV/ 

CT -931 585VCT 86 MA SV 33A, 6.3V/ 
3.45 

6A 
CT -442 525VCT 75 MA SV 2A, 10VC1 / 

4'95 

2A. SOV 200 
MA 3.85 

CT -720 550- 0- 550V250 MA. 6.3V 1.8A 0.95 
CT -43A 600- 0 -600V 08A. 2.5VCT 6A, 

6.3VCT 'lA 6.49 
CT7 -501 6SOVCT /200 MA. 6.3V/ SA. 6.3Vi 

5A 6.49 
CT -444 230- 0 -230V .085A, SV /SA. 6V 2.SA 3.49 
Filament Transformers 115V50 -60 cps Input 
Item Rating Each 

FT-674 . IV 1.SA S 1.10 
FT -1S7 4V -16A. 2.5V 1.75A 2.95 
FT -101 6V .25.1 .79 
FT -924 5.25V 21A, 2.7.75V 6.54 14.95 
FT -824 2.26V 2.5A. 16V 14. 7.2V 7A, 

6.4V 10A. 6.4V 2A 8.95 
FT -463 6.3VCT 14. SVCT 3A, SVCT lA 5.49 
FT -55 -2 7.2V 21.SÁ, 6.5V, 6.85A, SV 6A. 

SV 3A 8.95 
FT -986 I6V I, 4.5A or 12V (.. 4.5A 3.75 
FT -384 6.3 2.5A, 2s2.5V 7A 4.19 
FT -A27 2.5V 2.SA. 7V 7A. TAP 2.5V/ 

2.S4. 16KV TEST 18.95 
FT -608 6.3V 3A 750V Test 1.79 
FT -873 4.5V .5A, 7V 7A 2.19 
FT -899 2.5V A SA, 29KV Test 24.50 

Plate Trans. 115V, 60 cps 
Item Rating Price 

PT -699 300 150V .054, 300 150V.OSA S 2.79 
PT -302 120- 0 -120V 350 MA 4.69 
PT -108 17,600V 144 MA 120.00 
PT -671 62V, 3.5A 7.95 

en .. or Check. Shooing Cho C.O.D. 

COMMUNICATIONS EQUIPMENT CO. iii Loberly SI. Not 5 2. k-. York City 7. N. Y. 
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Within the Industry 
(Continued from page 26) 

ALLEN H. CENTER. formerly public re- 
lations director for the Parker Pen 
Company, has joined the staff of Mo- 
torola. Inc. as public relations director 

. EUGENE M. KEYS has been elected 
to the post of executive vice -president, 
director of sales, and to the board of 
directors of the Edwin 1. Guthman & 

Co., Inc.... EDWARD M. SHERIDAN 
has joined I.D.E.A., Inc. as industrial 
sales manager. He was formerly asso- 
ciated with RCA Victor Engineering 
Products Division for 10 years and was 
manager of the Product Analysis Sec- 
tion of the New Products Division prior 
to taking his new post ... CLARK KEL- 
LEY is the new assistant service man- 
ager of Sparton Radio -Television of 
Jackson, Michigan ... R. J. McCLUS- 
KER has been named assistant sales 
manager of the Westinghouse Televi- 
sion -Radio Division. He succeeds J. W. 
HITCHCOCK who resigned recently . . 

Hycon. Mfg. Company has appointed 
RAYMOND F. CRISP to the post of man- 
ager of technical services. He was for- 
merly chief electronics engineer for 
the firm ... ROLAND J. SHERWOOD. 
vice- president in charge of sales for 
the Hallicrafters Company, has re- 
signed his post to organize his own 
business in an unrelated field . 

LEONARD F. CRAMER. assistant general 
manager of the Crosley Division, has 
been elected a vice- president of Avco. 
In his new post he will be in complete 
charge of Crosley's TV and radio 
activities ... Raytheon Television and 
Radio Corporation has promoted JAMES 
R. BUTLER to the post of merchandising 
manager for the firm. He was former- 
ly sales promotion manager . WIL- 
LIS E. CLEAVES has been named general 
sales manager of the Bendix Radio 
Communications Division of Bendix 
Aviation Corporation. He succeeds AR- 
NOLD ROSENBERG who has resigned 

. GAIUS WIKE is the new general 
sales manager of Utah Radio Products 
Co., Inc. of Huntington, Indiana. He 
succeeds FRED TOWER who has been 
promoted to division manager and vice - 
president of the Cuswell- Runyan Divi- 
sion of the firm . T. J. NEWCOMB, 
who has been with Westinghouse for 
more than 20 years. has been appointed 
manager of the company's Television - 
Radio Division with headquarters at 
Sunbury, Pa.. . The promotion of 
HARRISON JOHNSTON to the position 
of general sales manager has been an- 
nounced by the Ain pex Electric Corpo- 
ration of Redwood City, California . . 

EDWARD P. ROBINSON has been named 
plant manager for the Espey Manufac- 
turing Co., Inc. of New York. He has 
been with the firm since 1947 .... R. 
K. GILBERT has been appointed opera- 
tion manager of the Chicago plants of 
Standard Coil Products Co., Inc. He 
was formerly associated with Philco 
Corporation for 16 years, serving in 
several important production capaci- 
ties ... MORT LESLIE, a veteran in the 

radio and television broadcasting sales 
fields, has been appointed assistant 
sales manager for JFD Manufacturing 
Company, Inc. . MIKE MEYERS is 
the new chief field engineer for Radio 
Merchandise Sales, Inc. 

e e s 
OTTMAN, former advertising 
of Stewart- Warner's Electric 

Division, has been 
appointed televi- 
sion -radio sales pro- 
motion manager for 
Admiral Corpora- 
tion. 

A native of New 
York City, Mr. Ott - 
man is a graduate 
of Yale and the Har- 

vard Graduate School of Business 
Administration. He served in the U.S. 
Air Force for three and a half years 
and joined Stewart- Warner in 1947. 

s s s 

NEDA will hold its 1953 convention 
and conference September 14, 15, and 
16 at the Chase Hotel in St. Louis, 
Missouri, according to word received 
from the association's headquarters. 

A departure from past meetings, this 
year's convention will eliminate booths 
for conference purposes and provide 
instead three large rooms on the first 
floor of the hotel for conferences. 
Each manufacturer will be allotted 
a table and several chairs for use in 
greeting and talking to distributors. 

There will be no business or social 
functions of any kind during confer- 
ence hours. Entertainment for each 
of the three evenings will be provided 
by each of the three groups attend- 
ing; "The Reps," participating manu- 
facturers, and NEDA. 

Educational programs are scheduled 
for 10:00 to 11:30 a.m. each morning 
of the convention. Conference hours 
will be 1 p. m. to 6 p. m. 

s s 
A.T. 8 T.'s Long Lines Department has 
announced the recent completion of 
two new links in its expanding tele- 
phone- television network. 

The company has now connected 
Roanoke, Virginia into the nationwide 
television network. 

The company also opened a new ra- 
dio -relay link between Kansas City 
and Dallas. The new facility will pro- 
vide 96 television circuits as well as 
one Kansas City -Dallas TV channel. 

Network service is now available to 
112 television stations in 69 cities in 
the U.S., as of December 15, 1952. 

s s 

CAPT. HENRY J. ROUND. 1952 Arm- 
strong Medal winner, recently received 
his award from the hands of John 
Bose, president of the Radio Club of 
America at the club's 43rd annual 
banquet. 

The award was made in recognition 
of Capt. Round's pioneering work in 
radio, especially in the fields of radio 
direction and position finding and the 
high amplification of short -wave sig- 
nals. Capt. Round is a native of Eng- 
land. 

JOHN B. 

manager 
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GETS JOB WITH CAA 
"I have had half a dozen or so offers since I mailed some 

fifty of the two hundred employment applications your 
school forwarded me. I accepted a position with the 

Civil Aeronautics Administration as Mairtenance Tech- 

nician. Thank you very much for the fine cooperation 

and help your organization has given me in finding a job 

in the 
r 
adio field." 
Dale E. Young, 122 Bobbins St., Owosso, Mich, 

Your FCC Ticket Is recognized in all radio 
fields as proof of your technical ability. 

Lef me send you FREE 

the entire story 

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

How to 
Pass 

1 
EDW. H. GUILFORD 

Vire President 

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

FREE 
Tells where to apply 
and take FCC exami- 
nations. location of 
examining office, scope 
of knowledge required. 
approved way to pre- 
pare for FCC exami- 
nations. positive meth- 
od of checking your 
knowledge before tak- 
ing the examination. 

F CC 
COMMERCIAL 

Radio Operator 

License 
Exams 

GET YOUR FCC TICKET IN A MINIMUM OF TIME 

Get this Amazing Booklet FREE 
TELLS HOW 

HERE IS YOUR 

GUARANTEE ur 
If you fail to pass yo 

Commercial Licens e%ou 
after comp 
course, we gu to 

ntinue 
coithout additional cost of wi ntil you suc- 
anY kind, 

ceasfullY obtain You t 

Commercial 
license. Pro' 

vided you first sit 
fo t90 

edaxays miaftnation 
er come ieting our 

course- 

TELLS HOW 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT 

HOME IN SPARE TIME UNTIL 
YOU GET 

YOUR FCC LICENSE 
If you have had any practical experi- 

ence- AmateJr, Army, Navy, radio 

repair, or experimenting 

Employers make 

JOB OFFERS Like These 
to Our Graduates Every Month 
Letter tams I hint La:Ulcer. I:i .i n' i -t sr.rt inn. S nlh Carolina. "Need men with radio- 
telephone 1st class Iieclnr +. nn experience ueee',ary. 11111 learn more than at merase 
station for ue arc equipped with Diesel Electric power. transmitting and studio 
equipment." 
Telegram from ('hies Engineer, Broadcast Station. Wyoming. "Please send lot c -t li -t 

.oailable lint rla:.operltors. ll:ne Noumh -r 1 0th opening for two minim non " 

These are just a few examples of the job offers that come to our office 
periodically. Some licensed radiomen filled each of these jobs . . . it 
might hove been you! 

HERE'S PROOF FCC LICENSES Are OFTEN SE- 

CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING at HOME in SPARE TIME 

Name and Address 
Lee Worthy 

2210'2 Wilshire St., Bakersfield. Calif. 
Clifford E. Vogt 

Box 1016. Dania. Fla. 
Francis X. Foerch 

38 Bender PI.. Bergenfield. N. 1. 
S. Sgt. Ben H. Davis 

317 North Roosevelt, Lebanon, Ill. 
Albert Schnell 

I III West 11th St.. Escondido. Calif. 

Licer se Lessons 
2nd Phone Iö 

1st Phone 20 

Ist Phone 38 

1st Phone 28 

2nd Phone 23 

.i 

Our Amazingly Effective 

JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 

Here are a few recent examples of Job - Finding results 
GETS FIVE JOBOFFERS FROM BROADCAST STATIONS 

"Your 'Chief Engineer's Bulletin' is a grand way of obtaining employment for your 

graduates who have obtained their 1st class license. Since my name has been on 

the list I have received calls or letters from fire stations in the southern states. and 

am now employed as Transmitting Engineer at PMMT. 
Box 274. Sparta. Tenn. 

GETS CIVIL SERVICE JOB 
"I have obtained a position at Wright- Patterson Air Force Base. Dayton. Ohio. as 

Junior Electronic Equipment Repairman. The Employment Application you pre- 

pared for me had a lot 
Charles'tE. Loomis. í516h Genesseeb Ave. Dayton 6, Ohio. 

O U R S I S T H E 
O N L Y H O M E 

STUDY COURSE 
WHICH SUP- 
PLIES FCC -TYPE 
EXAMINATIONS 
WITH ALL LES 
SONS AND FI 
NAL TESTS. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, E. E., Consulting Engineer, President 

Desk RN -49 -4900 Euclid Bldg., Cleveland 3, Ohio 

February. 1953 

MAIL COUPON NOW 
CLEVELAND INSTITUTE 

OF RADIO ELECTRONICS 
Desk RN -49 

4900 Euclid Bldg.. Cleveland 3. Ohio 
(Address to Desk No. to avoid delay! 

I t to know how I can get no FCC ticket In a minimum ut time. Smut 
sur PIti:11 booklet, "I loss to Pam Ft'C Ideenre Examination" eines 

nut amts! exam, for .4111:itiIlr Lieen el. an well a+ a Sample Pt 'C -type ex8111 

WM the aura/.ing new booklet, "yloney- ]taking Fr 'C License Information." 
[`i 'f:I I:.c bow I ran get a T1' Engineering l'r ii hr sil. t x.l1 it'.m .sl 'barge. 

NAME 

ADDRESS - - 

CITY. ZONE STATE 
Paste on 2 -cent post card or send air mail J 
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THE NEPCO LINE 

flational Electric products 
Radio and Television Department 

Pittsburgh, Pa. 
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r 

The 
NEPCO 
Line -tele- 
vision's new 
"Master of the Ele- 
ments" -now meets the 
pressing demand for better 
electronic equipment. This 
complete line of quality TV Anten- 
nas, Mounting Accessories and Wire 
represents more built -in ruggedness than 
any now known -proves that only the best 
meets the test of time! 

See the Ncpco Line today. Examine its radically 
new design and construction. Prove to yourself that 
there's nothing finer on the market today -that it's 
the best by far at any price. Backed by the 
world's largest producer of electrical "rough - 
ing-in" materials, the Nepco Line carries 
National Electric's guarantee of 
quality. engineering and research. 
You can specify and install it 
with complete confidence 
of long -life installa- 
tions and customer 
satisfaction. 
Write for 
details 
now. 

Fabnary, 1953 93 
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Famous 

;4_ 
ULTRA LINEAR 

OUTPUT TRANSFORMERS 

21dimg a WelliacsrQ-ais 

Double Your Power Output 
...Reduce Distortion by 50 %! 

ACRO TO -300 
One of the world's finest transformers! 
Specifically designed to obtain maximum 
performance from ultra linear circuits. 

Undistorted Power: 
40 watts, 30 to 20.000 cps 
Frequency Response: 
± 1 db, 10 to 100.000 cps 
Unequalled Square Wave Performance 
Resonance -Free Response 
Low Phase Shift 
Output Impedances: 4, 8, 16 ohms 
Fully potted steel case: 358x31/4x1/4H. 

$ 2475 
TO.305. Same as TO-300, PLUS 125 and 
500 ohm output impedances ....530.75 

TO.310. Same as TO -300 except 20 watts. 
For converting popular 10 -watt 6v6 am. 
pliliers to Ultra Linear operation 518.75 

TO -290. 20 watts. For original Williamson 
using 807. 5881 or KT66 as triodes $15.75 

FREE! 12 -page brochure 
on ultra linear output 
transformers, amplifier 
circuits and specs. 

If COD, 
send 25 °o Deposit. 

w 

1 
ARRISON 

) RADIO CORPORATION 
225 Greenwich St. N. Y. 7, N. Y. 
Please send me the following transformers 
as checked below (include postage; weight 
approximately 25 lbs. each): 
;] TO-300 TO-305 TO-310 

TO.290 Free Data Sheets 

Amount Enclosed $ .._.._. .._. 

NAME_ _.._._.......... _............_........ _ 
ADDRESS _..._ _... L 
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TV Sound System 
(Continued from page 55) 

output transformer secondary. The 
volume control on the receiver can 
be used to vary the output of the 
amplifier. This method of connecting 
the receiver to the amplifier has many 
advantages over simply running a line 
to the high impedance input of an 
amplifier from, say, the hot side of the 
receiver' s volume control. For one 
thing, there is little chance of hum 
pickup due to long high impedance 
lines, also there is no attenuation of 
the higher frequencies due to long runs 
of shielded wire which bypass the 
higher frequencies to ground. 

For high impedance inputs, the grid 
of the 6SN7 is connected to an inter- 
nal volume control and the cathode 
resistor R, is bypassed with a 25 Add. 
condenser, C,. The high impedance 
input is useful when it is desired to 
connect a record player attachment 
with a crystal pickup. 

The speaker system used with this 
amplifier is shown in Fig. 3. It con- 
sists of an 8 -inch, wide -range speaker 
mounted in a bass reflex enclosure. 
An 8 -inch speaker was found to be a 
good compromise between the larger 
speakers, which require large en- 
closures, and smaller speakers which 
are not capable of adequate bass re- 
production. A wide range 8 -inch 
speaker, when properly baffled, is cap- 

Fig. 3. Construction details for building 
the associated speaker enclosure. Cabinet 
should be constructed of 4'e" plywood with 
corners braced with 1" x 1" blocks of wood. 

able of excellent bass response, and 
the cone is small and rigid enough to 
reproduce the higher frequencies. The 
speaker system used by the writer 
showed remarkably smooth response 
throughout the audio range. Fig. 3 
shows the dimensions of the bass re- 
flex enclosure. The back, one side, and 
the top of the enclosure should be 
lined with suitable insulating material 
such as Celotex or rock wool. It should 
be rigidly constructed, the joints 
should be screwed and glued, and 
the back cover should be very tightly 
secured to the enclosure. 

It is the writer's belief that anyone 
who constructs this amplifier- speaker 
combination will find it as useful and 
enjoyable as he did. - -- 

ELIMINATING BARKHAUSEN EFFECT 
FROM the Service Ucparunt nt of Scot 

Radio Labs, Inc. of Chicago comes 
sonic useful tips on the causes and 
remedies of Barkhausen lines in the 
picture. 

"Barkhausen lines are vertical black 
lines which run the full length of the 
screen. 7'he lines usually are most 
prominent and occur more often in the 
left half of the (:R tube screen when 
facing the front of the receiver. The 
lines shift and differ in intensity with 
curls channel. 

"Itarkh:utsen can occur in any re- 
ceiver using a 611Q6. 6(.1)6. 611G6, or 
other s lar horizontal output tubes 
used in lees teles is' receivers. In 
such tubes an r.f. u- eillation is set up 
bet w44.111 t screen :old the plate due 
to rapid plaie potcnlial changes and 
emulates f the horizontal output 

i,hc as alt r.f. signal. l'hv -ital charac- 
teristics of the tube del( r the fire 
gurney of this oscillat' to - de - 
grec.. ' of the frequencies generated 
in the horizontal output Itolw Gall s. th- 
in the TV spectrum and if allowed lu 
enter the r.f. sect' of the reeeiter. 
they will appear visually as outlined 
above. 

"The built -in antenna still pick up 
titis radiated signal. and whether or 
not the built -in antenna is Ustdl. it can 
feed or radiate the signal to the r.f. 
emit. In receiaers where the built -in 
antenna is t used. it would be best 
to re e the antenna fr the cabi- 
1n1t. 'lIN' agnadag coating ont t he tt11t- 
-ide of the pietur.' tiWIN' will also act as 
:t radiator of this r.f. signal if not prop- 
erly grounded. 

-Ili malty receivers. the power cord 
ter a tes near the high voltage power 
box, and the power cord can pick up 
this signal and transmit it to the an- 
tenna leads, particularly where the an- 
tenna leads Conte from an outside an- 
tenna and then are allowed to be coiled 
on the floor in clone assoeiat with the 
power lead. Often rearranging of the 
receiver line cord with reference to the 
inu g antenna leads will eliminate 
Barkhausen oscillai' . 

"Within the receiver, ing of the 
piece of twin -lead f the tuner to 
the terntinat point at the rear of 
the chassis will often eliminate Bark - 
hausen lines. Since horizontal output 
tines radiate at different frequencies, 
the change of the horizontal output 
tube may either remove Barkhausen 
lines entirely or transfer then) to a 
channel which is not in use. Also it 
would be advisable to try different 
damper tubes. In extremely difficult 
Caws it ells\ he necessary to attach a 
magnet to the horizontal output tube. 
Quite often all ' trap is slipped over 
the top of the horizontal output tube 
to el' ate llarkba ti «u i. radiation. An- 
other possibility for the rliniination of 
liarkhausen is slight readjustment of 
the horizontal dri.e tonirol. 4:hcek all 
tube shields on the tuner to make eer- 
lain that they are properly grounded. 

"Problems of Barkhausen el' a- 
t' are molly problems of installa- 
t' and cacti set will show different 
characteristics and on each receiver 
lines will appear on different channels 
and in a different position on the CR 
screen." --i -- 
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- TUBES 
FREE OFFER! 

z76 59c 
ASGT 
AI 63 
B3GT 9, 

85 

_ 

29c C7G . 

E7 
HSGT 5) 
16GT 6) 
11 6) 

«5 
1.19 

LC6 1.19 
LDS .95 
LES . 119 
8114 .. .1.19 
INS . 1.19 
NSGT 69 
P5GT LHh, 
05GT UsT 
RS 

55 69e 
TI 

4 

U5 59 
V 88 
*2A 89 

A3 11' 
A5 75 

A6 
'A/ 89c 
283 85 

2C34 
2E5 
2X2 879 
31E4 . 

3Q4 
3Q5GT 
3S4 
3V4 
574 
5UIG 
SVIC 
5W4 
SW4GT 
5Y3GT 
514G .. 
5X4G 
523 ... 
6A3 .. 

6A7 
6A8GT 
6A84 
GA B7 
6ACSGT 
6AC7_ 
6AG5. 
6AG7 
6A H6 
6A115 
6616 
bAlS 
bAQS 
6606 
fiAPS 

89 
60 
.89 
.74 

1 19 
69 
89 

69c 
1 40 

59 
87 

59c 
45 
54 

Bic 
1.15 
1.21 

69 
69 

.1.15 

1.49 
89 

I 08 

69c 
81 

,4 

ALL TUBES are guar- 
anteed for one year . 

individually boxed. Very 
BEST BRANDS available 
for immediate delivery! 

5 lbs. of good usable radio service parts with every 
100 tubes ordered; o kit of assorted radio repair 
hardware free with every 50 tubes ordered! 

6616 59 
6AS5 90 
6AUSGT 89 
6AU6 59 
6AVSGT 89 
6AV6. 59 
6A 04 .69 
66 X6 

1,44 
6B6G .79 
688CT .1.15 
6866 59 
6BA7 
6BC5 

PYJíTy 

6BC7 79 
6BDSGT 89 
6BE6 59 
6815 ... 69 
61316 69 
6BG6G 1/9 
6E016 
6816 DsT' 

CDr 

61367 .98 
6BU .79 
6BN6 .89 
6BQ6GT . .85 
6807 .1.19 
61317 1.29 
6C4 59 
6CSCT 

c 69 6C 6 T 
6C86 LIS 
56136 69 

6C MG 149 
6D6 78. . 1.10 
6D8G 1.15 
6E5 69 
6F SGT . 

59c 6156T.. sl 
618G .. 1.15 
6G6G . . .95 
6H6GT .. . 59 
6150 59 
616 79 
617G 69 
618G 1 15 

6KSGT 69 
66661 . 59 
6K1GT 69 
6K8GT - 69 
615G 95 
686G 
616GA 
6L7 . .69 
6N6G 1.40 
6N7GT 
6P5GT 
6Q7GT 59 
6R7GT 69 
654 59 
6S7GT 115 
6S8GT 69 
6SA7GT 69 
65C7 69 
6SD7GT. .. .99 
6515 59 
6SF5GT 59 

95c 

65G7 . 

69c 6SH7 Ilí 
6SH7GT.. .69 
6517 

59c 
6S17GT 
6511761 
6SL7CT 69 
65 5761 .69 
6SQ1 
65Q7GT 
6SR7G7 .59 
6SS7 .72 
617G 115 
618 .89 

605 69 
6U6GT. 

69c 6U7G... gsl 
6V3 1.29 
6V6GT .69 
6V8 . .89 
6W4GT .59 
6W6 .69 
6X1 
6X5GT 
6Y6G 
621 81 
7M 
785 
7A6 
787 
7A8 . 

7B4 
7135 
786 

59c 

TUBE KITS 
BEST BRANDS 

AT 
BEST PRICES 

3Q4. 1T4. IRS. 155. s1.1E0 
List Value 58.00. Tube Kit only. ,7U 
354. 1T4, 155. IRS. 

51.98 List Value 57.80. 4 Tube Kit. lU 
104. 354. 155. IRS. List Value 

S1.98 57.80. All Four Tubes for sl 
3V4, 185. 155. 1T4. 
List Value 57.80. All for S1.98 

117Z3. 1U5. 3V4, IRS. IT4. r1 

AC -DC Portable Kit. All for 8.49 
12AT6, 12BA6, 1213E6. 35W4. SOBS. 

$2.59 5 Tubes for L J 
50L6GT, 35ZSGT, 12SQ7GT, 126 K7G, $9.22 
12SA7G. 5 Tubes for J LL 

TV ANTENNAS c. ¡\ 8 Element Conical 5295 7 /" only L 
510 Element conical - - . rugged 

-° throughout only 53.95 
Double bay array, with stacking bars 57.75 
4 Bay array, with harness and stacking bars 514.95 

NEW DAVIS SUPER -VISION 
TV ANTENNA 

Unbeatable for fringe area and DX- 
The only television antenna with a 
money-back guarantee. With the new 
Electronic Dipole S 
less mast S2055 
5' aluminum mast heavy gauge l' 
diam. with interlocking end. Slip two 

lsections 
together for a ten 

ooter each 90 

59c 

768 
19c 788 

7C4 1.30 
7C5 _. 
7C6 .. 
7C, .. 
7E6 . 

7E7 
711 89 

fe 1 47 

'H' 7 7H7 79( 
7 

767 1.07 
717 19 

;w . 79c 
797 .89 
7S7. 1.07 
7V7 . .79 
7W7 1.07 
7X6 .89 
7x7 _ 

79r 714 
714 
1287 115 
1288 .69 
12647 115 
12AL5 54 
128T6 
12677 
12AU6 
12807 
12696 

59 

89 

69 
65 
.59 

12AV7... .89 
I2AW6.. .95 
12AX4 .. .69 
12AX7 .. .69 
1213A6 .. .59 
12887 69 
12E1E6 

59c 121316 sll 
121387 69 

12C8 1 15 

121561 
85c 12H6 UJ 

1215GT . .54 
12K'GT 

69c 12Q7GT 
12SAIGT 
12SC7 69 
12SFSGT 
12SF7. 
125G7 
125H7GT 69 
12517GT .69 
125KIGT _. .69 
125L7GT .....69 
125N7CT . .. .99 

TUBES and PARTS 
TUBE SPECIALS 

- ' 

1B3GT ..ex. $ .95 68K7....ea. 5.98 797 ea. 1 .69 
1X2A .89 6887 .79 12AT7 .89 
5884 59 6BQSGT 85 I2AU7 .65 
6884 69 68Q7 119 12A14 .69 

6AU6 .59 6827 1.29 701747... .89 

6AVSGT.. .89 6C DBG 1.49 7158 .. .7.75 
66X4 .69 6U8 . .89 807 1.55 
61366G 1.49 6V3 1.29 866A '1616. 819 

69c 

12SQ7 
I25Q7GT 69c 125R7GT 
1223 .95 
14/17 .89 
IIAFI 
It86 
1488 

93 

89c 

14C5 107 
1aC7 98 
HF7 89 
1418 1.30 
19BG6G I 49 
1978 89 
20 . .. .., .1 10 
24A . 69 
25AC5GT .. 1 04 
880661 . 1 15 
25L6GT 59 
25WIG1 . 69 
25Z5 1 04 
25Z6GT 69 
3217GT 1 15 

59 
.59 
99 

26 

27 

35135 
3585 
35C5 
3586 
3584 
3521 
3523 
3514 

69c 
4S 

ggc 

3525 .55 
3526G ... .95 
35 51. _ . .7 

36 1.06 
37 7 

ó 39 14 
38 8c 
41 .7 
42 
43 

1 15 ñ 
1525 6 

47 89c 
5085 8 

5085 6114 
5005 
50164 1 69 
5016 69 

SU76 79 

50Y6 69 

7081 89c 
701147 Dí7 
71A 87 

75 
. 

69c 77 
78 606.... . 1 10 
80 69 
83 .1.45 
84 624 .72 
85 79 
11717 I 40 
11797 89 
11)P7 1.40 
11723 ..59 
11716. . ..69 
7158 7.75 
807 1.55 
813 10.95 
866A, 1616 1 49 
1294 
1299 L.l 29c 
1619 .45 
1629 .00 
2051.. 2.00 
2051 1.87 
7193 .87 

Y8157 TS." P9c 

PICTURE TUBES PICTURE TUBES 
Send us your duds COLLECT -up to 70 lbs. via 

Railway Express. Send dud shipments over 70 lbs. by truck. 
ONE FULL YEAR GUARANTEE - All Types 

SIZE PRICE 
10 -Inch 510.95 I 
12 -Inch 13.95 
14- Inch.... 14.95 
7 -Inch .. 
15 -Inch 

1 
695 

16 -Inch 

PLUS 
YOUR 
DUD 

SIZE PRICE) 
17 -Inch 517.95 
19 -Inch 19.95 
20- Inch... 20.95 ' 

21- Inch... 21.95' 
24 -Inch 39.95 

PLUS 
YOUR 
DUD 

MISCELLANEOUS BUYS 
I. F. TRANSFORMER 456 Kc 19c 
PILOT LIGHTS. Type No. 47 
10 for 39c 100 for 52.95 
VOLUME CONTROLS with switch. 2' 
shalt 1 meg. '. meg. '. meg 34c 
SINGLE ION TRAPS ea. 15c 
OUTPUT TRANSFORMER for 50L6 29c 

for 6V6 39c 
UNIVERSAL OUTPUT TRANS- 

FORMER. 12 watt 79c 
CHIMNEY MOUNT for TV ant. 98c 
3 SPEED G. I. CHANGER 524.95 
6 foot LINE CORD UL 10 for 51.95 
TV INTERLOCK CORDS ea. 49c 

2E' TV CONVERSION KIT 
Consisting of rectangu- 
lar tube, 70 DEGREE 
YOKE, Beautiful Mask 
and FLYBACK TRANS- 

Outdoor TV Antenna Special! 
Famous Make Folded Dipole Online Antenna 95 -no assembly necessary -elements snap in 
place with guaranteed positive lock. At this 
low price, we cannot mention manufac- 
turer's name ONLY 

Fringe Area DOUBLE "V" 
TV ANTENNA KIT 

High Gain. Best Pictures Possible . $ 95 
complete with 300 ohm line. Insul 

pComplete guy wire, hardware, full size antenna 
with double length 9 ft. mast. 

P. M. SPEAKERS 
12' COAXIAL PM SPEAKERS $1 295 
High Fidelity with high pass 
filter attached. 20 watt; 40 -17500 cps. 
response: 8 ohm VC. 
Very best quality -NATIONAL 
BRANDS. Individually Packed. 

3" ea. 51.39 8" ea. 53.23 
4'_ ea. 1.59 10" . ea. 5.10 
5" ea. 1.59 12 ' ... ea. 5.95 
6' SPECIAL PRICE ea. 51.79 

PREMIER 
T.V. RADIO SUPPLY 

Division of Continental Corp. 

FORMER $3195 
complete . 

20' TV CONVERSION 
KIT, as above, $2895 
complete 

17' TV Conversion Kit, as$2395 
above, complete V 
RESISTOR KITS 

Insulated 1/2, 1 and 2 watt assortment of 
most used values, I.R.C. Ohmite,$a1,95 
Stackpole, Speer, etc. 100 for LL 

WELLER SOLDERING GUN 
s For All Types of 

Soldering 
Model Watts 

WS -100 150 $2,77 
Single heat.... 

WS -200 275 
Single heat ......... 59.75 
WD -135 150.200 
Dual Heat $10.73 
WD- 250.275 -350 
Dual heat $11.71 

1 

NEW ADDRESS ! 
CUSTOMERS! We have moved to much 
larger quarters. FREE ball point pen im- 
printed with our new address is available ... write for yours today! 

3237 W. North Ave. Chicago 47, III. TERMS 20¡1 DEPOSIT with order, bal- 

ARmita9e 6 -5550 anee C.O. D. All shipments 
F.O.B. Chicago. Orders Less Than 55.00- 

. .......................... _...' $1.00 Service Charge. 

300 OHM TWIN LEAD 
55 Mil 1.000 ft. 51095 
100 ft. $1.49 
20 GAUGE, 1000 ft. 516.95 
80 MIL WEB 100 ft. 1.89 

TV SET SPECIALS! 
'FAMOUS NAME TELEVISION SETS "! 
Automatic Gain 
Control 
Saw Tooth AFC 
Standard Coil 
Tuner- adaptable 
to U H F 

All the exclusive 
features of most 
expensive Sets 
Meet all Standard RTMA requirements 
Finished in luxurious mahogany 
Manufacturer Licensed undo, RCA Patents. 

17' Table Model now only 5149.00 
21' Table Model now only 179.00 
Console Sets 520.00 additional. 
Limed Oak Finish 512.50 

(no 
;4e. 

F,) Inn C 

Finest TV CHASSIS 
Complete with all tubes, 
Ing 17' RECTANGULAR PICTURE 
TUBE and SPEAKER.$ 

1 
199 2 

Complete with all tubes, includ- 
ing 20' rectangular picture tube 
and speaker. ' 4950 
Complete with all tubes including 
21' rectangular picture tube and 
speaker. $15950 

INCLUDES: 
Nationally Known 

manufacturer licensed under RCA patents 
permanent magnet speaker 
all 
ideal for fringe reas 

perfectly 
works better than other 

receivers and where others can't 
ultra -sensitive fringe area tuner 
standard 90 -day guarantee on all tubes and parts 
lull band reception and output 
gated AGC finest automatic gain control 
COMPLETE . . . READY TO OPERATE 

ANCHOR BOOSTERS 
Model ARC -101 -100 ..529.10 
Model ARC- 101 -75 22.05 
Model ARC- 101 -100 is a two stage 
super 

t difficult h ceptlene 
the 

areas. 
Model ARC -101 -75 a single stage 
booster designed ta give uniform 

response on all channels. One knob control. 

February, 1953 95 
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DEALERS -SERVICEMEN -MAKE MORE MONEY -GET ACQUAINTED with McGEE 

28 WATT $1500° LIST PORTABLE P.A. ON SALE $6995 
3 -SPEED PHONO TOP -TWO 12 -INCH SPEAKERS 
7 -TUBES PUSH PULL 6L6'S HEAVY LEATHERETTE 

COVERED PLYWOOD PORTABLE CASES 
CRYSTAL MIKE $8.95 EXTRA 

STOCK NO. AP25X. Pori. _ watt put,le rat a 7-tube heavy duly 
Purus -null 01.0 amplifier w for 2 with separate n Ix MU ultime e,tnuls. tine pl, Full) fidelity. wide range fre- e,pun. The has ooutput t o - lot , S. 111, 125. 251. and ,81 ohm speaker rnections, Two heavy duty 12 Melt alnico \ 1'. \I. speakers. each with a 25 feat al speaker able. Each speaker is mounted in nepan,te carrying Each case has 

25 
snap on lack and Is large nopgh tu give guis! speaker baffling. Each 

case.. 
Is 21 x Id x 1:1 inches. One Is used to carry the amplifier. A 'l's,nnl phono motor and pick-UP Is mounted In the top 

a 1 the amplifier to play 3a1, 45 and 78 RPM records. 
This portable PA s will pelt out 20 watts all day long and 2R to 30 watts peak audio. McGee offers you this S1511-í li list portable PA system at a terrific saving. 
STOCK No. AP2974 complete table PA system with :i-spced piton" and speakers as pictured Ilea mike, slip. 't- 71 111,5. 569.95. 
Electra Voler Model 0111 .2K- 5O lint crystal mike with 20 feet of cable and desk stand $9.95 
Floor type mike stand Instead of desk stu 1 5.95 extra. 
SEE oFFERING TO THE RIGHT FOR \\'AI.L SPEAKERS INSTEAD OF THE PORTABLE SPEAKERS. i 

The AP 2NX P.A. system is offered with two of tine 2: watt wea(herpr,s,f trumpet and drivera Nu,, yl` -:I:1 show's blow: In place of the two lair table speakers with baffles. 'per If)' that you .I:v -:I:l t ntpcta with your amplifier and add $35.00 to tile Wiest. Stock No- SIA2S \X. Net ltlroc 511,45.95. 

3 STATION INTERCOM MASTER $1695 
SUB STATION 53.95 i , in tapset, oi:,.le i in chrome Plated metal , , ,i- 

.hq,ing Full ,nplii, -i Ills ' i,II At' -DC'' allen. 1 re..1 t,, ;:ilk switi.I, i 
Ina and volume control with utr.o,, switch anal 

Ich a either side. \lay he used with flour tations.`ti. matching cabinet chn,llle flat, PM-A5,. . Master i all times except , switch Is prt.ssed s at the 
at 

roll.i.ack 
at the sub. Uses 3.wire intercom l,. 
master Al'yl A:l, shipping 

ch. s h- stations extra. fl. for $1.95, 51111 ft. for Ss 

5.16 e15 

28 -WATT AMPLIFIER 
WITH 12 -INCH WALL 

SPEAKERS 
The 2S att amplifier 
sliown to the 
left is glee, 
aI!ereil 

' 

ith- 
u t the 1 t- 

lule spankr 
In their 

place 
tw -u 

will 
t, walnut Will 

w I It h 
t w u heavy 
duly 12 loch 
alnico V man. 
net l'y1 Speakers and 5 n ohm line iatchin trans. Stock 'No. 55.2511 
2N :' e sv amplifier :l with pel phoMoar with two 12 inch wall 
speakers. aS69.95. F:xtr:, 12 inch wail speakers S11.95. 

S9.95 extra. extra. Fluor stand' $.99 extra. 

INTERCOM SUB 

d..l 

P.\1 

due, e 

nip 'eiht 5 fibs, 
price. 53.95 each 
510.00- Special 3-wire tel., -. tic In leicon alla, 100 ft. 
51.95. 5mi ft. for $9.95. 

STATIONS $3.95 
leatherette red 

weI th 
call lunck switch fori with :)wire intercom n raters. 5' ...are and 21a" deep. Iina 
new lastic Krill cloth. AI- 
Mtea \- P51 speaker. A true 

cGee lue. S t o e k No. 
NE-5. ainip. weight. It á Ills. sa 

.11e 

peke S3 ;95 ,: ,r :1 
for $10.00. -w i, -.' I pese 
Intercom cd,le, 

I 

t 
15 31.95. 51111 ft. f-, Sn 9S -` 

BRUSH CRYSTAL 
EAR PHONE 
With Control $5949 

the 
I l" a 

1 , 

audio 
d - 

' 
In I' The Itiny BrusM1I ysntal fear 

Mune lits your ear Just like a lar hearing aid ear piece. 
A . 11 ,loteen rol box e nuÌ,las using 21) ft. efront the 
radio or TV set, line Its own separate volume control and 

pramil n matching transformer built -Inn operate the crystal 
m any speaker voice cull. Ideal for hospitals, homes. 

hamdrniix of other uses. 10 times 
t` 

to forahle to wear 
than conventional earphones. 

1ak 
No. 13H-roto Includes 

Brush crystal ear pit-ce. remote rol box. 20 ft. of enlute 
and Inettructlonx. Sale price. 55.49 complete. Brush crys- 
tal earphone with I" rd. Stock No. 1-,1. $2.95. IOU 

Ávsect It like any tal earphone. diagram furnished.. 
s v kit includes v 

crystal 
control with switch Plus 5 

ruling scapaclty and Instruction,' 99e extra. 
pu 

5-TUBE 
RADIO $21.95 

WITH BRUSH EARPHONE 
PLUS REGULAR SPEAKER 

p nn.on, able model radio w',lin Bnish 
i al ...plume for private listening as well 

- the e lar heavy duty speaker- Beau- tiful cabinet available in ivory or walnut In 
,stelleted NO that it has open lack. giv 

Ing it the same mmshed ppearnnce^ from either the fount or lack, Com 
niece 

with 125A7. 125X7. I2.. fQ7. 501.6 and :15E5 rectifier sue. Illuml 
well slide rule dial. Bthat ush crystal l earphone has 20 feet of able and 

Im 
div'Ìdttel. 

control 
ny 

Irphmte ia Inc 
your tee can he 

likeregulated a hering aÌ1. 
the 

good radio programs even re enjoyable. Ideal for hnspltal and home and hundreds f euer places here v ant to listen In privately with g no chance of disturbing others. 5 -tube s perhel radio 
lbwith Brush crystal I 'pions, Stock N NÌ11115. shipping weight 8 

s. Sale price S21.95 In walnut 'hnid,. so, antra for ivory cabinet. 

CROSLEY RADIO 

0.. c...c'= $29.95 
E9 

5 tube suOcr l.. radio 
(540 to 11;11111.. L oat'. cast, using 1.-,SAT. 
12SK], rh7. 911L6 

and :1525 tulles, Automatic changer for 
up to S .15 RPM records 10?a^ rnlyl. 
Only 100 to 

in original factory cartons. 
)' sell at the terrific Ily. price 

of 
weight 

Shipped Express only. Ship- 
ping weight 23 lbs. Mahogany cabinet 
13" x 16' x S t .. high, Lid covers 45 

RPM changer twill not Mn- t 
-5 or 

M 
3:0, 

RP r ords,. Ideal for children and 
grown-ups alike. Model No. 10- 1:3DI- 
S29.95. 

OUTDOOR SPEAKERS - WALL BAFFLES - 50 -WATT BOOSTER AMPLIFIER 

2S-Wall Hain $28-95 

25 -Watt 
Weather - 

Proof 

Out -Door 

Speaker 

$2895 

R PM AND LEATHER 
ETTE BAFFLE. S4,95 

LOTS OF 10, 5435 
'rie f est Leatherette name s e have ever 

Ne self-supporting anlastie Krill material. lame Is Cu vered tan with match- 
ing grill. Offered with good heavy duly' 

Alnico v PM speaker with 3.n ani 
t`,'dce coil. Stock No, 515. Speaker and Bar. 

$4.95 v : lots of 10. 54,75. 
. li:,,lh -,ols. Stoll. i S. 52.20 

ORDER FOR USE WITH ANY P.A. SYSTEM OFFERED ON MAGEE'S 2 PAGES 
OF ADVERTISING 

.1 :plasm air column re-entrant Trumpet. The 
spot and driver v tem t h e 

offered ,nu ate (.,sid 1 .ass,.. 
Ow. 

i. 
Net 10 

- 

528.95. ' 
25 -WATT HORN 

50 -WATT 
53995 BOOSTER AMP. 

2 -Mike Pre -Amp 512.95 Extra. 
Not a Kit, but a Manufactured 

Amp. 

50 -WATT BOOSTER ,` ,;ai°:éf: 
watt I,,,do, with 

Connect to 
Ipostu¡mll parallel r:l.fl titula tubes, 

your present amplifier a tt. 
level input. The In.nstee 

with the PR-2X tare- to 
3nark and 

use 
ls'oolte lnml[ mpIltu l' -2X me intuit t :0 watts of audio. Booster has a Ii Il,, potted case high fidelity output transformer, 

speaker with 4.6 -lei ohm alce Will. also 10 ohm nd (250 ohm line. Waster has 

two 
milt srinble`c supply 

ols are 4aterlhelum co includes udI.1 
bass 
lutbes: .ti, 7N7 and 

nd. Size 
zg 141.S. Stock No. PA-55N. Shipping weight 26 Iba. Sale price 

tone 
539.951 ea. 

Size 

2 -MIKE PRE -AMP. 

i . 

preantpnlier Pin. Breell 
y t the 

A 
l 
-55 iiiöutor 

amplifier. 
. 11 nalles use ,n Crystal n le ñn ne iér Input. with 4 font cable, d plugs r. r ml of the " , Booster Äb 

s 
_ 

4 
-1' ,k N.o. I, \, me 512.95 

ITS McGEE FOR COAXIAL SPEAKERS -3 -SPEED CHANGERS -FM -AM CHASSIS 
McGEE'S S62.50 LIST 1511 COAXIAL SPEAKER, 521.95 

21 02, ALNICO V MAGNET -5" TWEETER 
This i- - coaxial l' \t er value that we have ever offered.' -2 pnducllon. ' a famous manufacturer sof efine rakers. "I he I ,' speaker has a 21 t x . Alnico V Win ct equal 
to OS on. of the Alnico 1 type magnet. The cone is free floe floating. of 

rpe piece construction. Will reproduce low frequencies down to 20 
s, The 5. tweet Is co axially suspended and has a ridged cone 

to reproduce only Inc high frequencie.. It will resPolut ulu to 17,- 

nÁ filter isñ`ncea'ied pass 
the mat enter 

leaving only two s ires 
to 
tweeter a lath t h e 

e and woofer to 
nstransformer "ref 

annul 
dÌä5, or high fidelity 

ssic lover s amplifier. Stock Stk No, P15 -CR. 
hipping weight lit lbs. Net price $21.95. 

12" JENSEN PM. $15.95 
Arp' n Caneert 12 

:N ppcakeu. B 

loll te dollars oonl this speaker. Just 100 to sell. Shipping ipnnng i1.ht sN lbs. Stork No P.120. Stile rice 51!2.95: 2 for $30.00. 

12" COAXIAL SPEAKER, $12.95 
N U , , c t offers t h e ' 1,152 
model 12" coaxial PM speak- 
,, Quality You w ,old put in 

your, finest sets If you were 
hasm facturer. 12" winder 

6.Ñ fix. Alnico V mag- 
net. Tweeter Is constant. sus- 
pended 
fus igh pass flterr is uln- dtr the pmt cover. Only two 
dio or a min amplifier. 8` ohm 
with IS watt peak and 10 

weight average. 
Ins. Rs ponseltfrom 30 to l' - Stack No. CII.14V. 

from 
Price $12.95 o. ,. 2 loos $23.00. 

G.I. 3 -SPEED CHANGER WITH G.E. :2295 
VAKIALE RELUCTANCE TURN -ABOUT CARTRIDGE 
Another t M.G. s : !Irani] new General Instrument 3-sp'ed .Ui iii atte ra, oral changers. (mottle. with RPX 050 G.E. aiable reluctance cartridge ith tarn -about tylus. Plays all 3 Variable 

automatically: 7 ". oil" or 12" r , rds Haa reject button. Repeats last rend. Ilaae size. 12 "x127ae. Shipping weight 14 

110o 

lbs. Stock No. 7110-GE. - Scoop price. $22.95, 
Clo lk.t oodG lo7Ude`S sa ie Ice. ab spa. ,ut 

,with Webster Otp-over twin needle cartridge. 

ESPEY 12 -TUBE FM -AM CHASSIS, $59.95 
* BUILT -IN PRE AMP FOR G.E. 

VARIABLE RELUCTANCE PICK UP 
* WIDE RANGE AUDIO 
* WHY NOT ORDER WITH A COAX- 

IAL SPEAKER AND A RECORD 
CHANGER? SEE OUR SPECIAL OF- 
FERING 

1,1eCee's new 1053 mmlel 12-tube FM -A51 ' 

chassis, la,ttet design with ph inputs for 1a. 
all t' of record fibers, crustal 5 C.F.. 
CastSSilreluctance. Receives standard 

or 

550 to 1700 ke and FM 88 n 1115 c. 
Wide range audio response ,push-pull 6y({ output, and bans Isms 
tone control. Lyaen antenna for broadcast and ,Intl ohm Ise type 
13,yaante 

tÌä high 
bed stapled 

ep, Complete 
Attractive lighted 

4RE9. 
slide rule 

12 \T7. n 117. 
9A1.5. OS Q7. 6SQ7 12AT7 -i\ i T and 51110T rectifier. weight 20 MIA 
Stack No. 7C -X Esne)' 12 -tube FM -AM chassis. Sale price. $99.95. lees treater. Output 
matches voice nail of our 12' or 15" coaxial speakers. 

peESPET 

DEAL (I). S99.9S 

with 12" coaxial rPM speaker 
CU.14Y and VM 050 fl E. 3 
speed aatt vrdr a G.E. t rwuaria)le re- 
luctance e rtridge. A better 
home music system than or- 
dinarily -available. F. s p y 
Deal .1. . Sale price 599.95. 
With 5" CObbial PM peak - 

P15 -CR Instead of CU. 
141'. 510.00 esara. 

ESPEY DEAL (2), 5119.95 
Espey 7 -C eha:sla , - 

plea with, 12" , axai rit 
speaker 
English Garrard g3-speed 
changer eoulpped with a 
G.E. variable 

d 
attirance 

turnabout Cartridge. Our 
best home music system. 
F.pey Deal 22. Sale price 
5115.95. With 15" eues la 
PM sneaker PI 5.111 instead) 
of CU -14Y. $10.00 extra. 

ESPEY DEAL (3) 5131.95 

)futile with T11I0:1: 12" 
led PM speakers ('U -lay 

.these three 12" coaxial 
speakers give a cone aren 
e al to An 18" sonakerl 
and Garrard 3.s peed 
changer with G.E. m- 
ale reluctance ton:nls,ut 
cartridge, Esrey Deal It 
Stale Inge' S134.95. 

McGEE RAD 10 COM PAN Y 
Pr «. r k.c 5.aa 25aa Deeonl wish TELEPHONE VICTOR 9045. WRITE FOR FLYER 
o.d... . <. s we e.00. 

w to P.. «I 
1422 GRAND AVE.. KANSAS CITY. MISSOURI 

P «t o.a.., Iwm1,a Po. 9 
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LOOK TO McGEE FOR ALL RADIO AND TELEVISION MATERIAL 
GENUINE STANDARD COIL T.V. BOOSTER 

Not Surplus, But Right From the Factory 
Latest Model B -51 Standard Coil Television Booster. McGee 
makes yolu.th 

Theufa lions` Model 
and 
l las 12s' hannel Standard ('oil 

TV booster. which lists for $:15.110. Is ffared to you for only 
$11.95 each. Brand hew. factory cartoned and fully guaranteed 
by McGee. This top lity single stage booster utilizes 
printed high frequency circuits. for improved performance on all 
channels. Uses 6,4E5 bile. Average gain. 6 to 7 volts on low 
channels and 5 or 6 on high channels. No distorting of picture or sound. Rasextremely 
low noise factor. Continuous o e -knob tuning and channel selector control switch for 

off -on and by-passing :100 ohm ntaal -in to set. Modern dr.f_ I. dark hrwwn plastic Cabi- 

net. 8"541."olt2. Slade for 110 voit. no role AC ig,erati.m. .Shioning weight 5 ills. 
Model II -51. Sale -p-ice. SI1.95 .a.S. or lins'_ for ale 522.00. 

$11.95 RCA 201E1 T.V. TUNER $7.95 

McMURDO SILVER BOOSTER $10.95 
Sensational value. lm,timurnsl.V variable huluetaory le 'r 
frime channel 2. Including the FM band. through channe'11 .,1',. 

This booster is self powered for 110 volts AC operation. In- 
orporates 1.10 tae, In for :100 ohm TV line nul 

ohm output to the TV' si -t. Single knot lem ln;. Attract lai 
plastie case. McM`rdo- Silver t Slifer .'rule T\ -FM booster. 
Stock No. 

n 
G11.6lt. _hippim! 'eight - rlts. McCee's terrili' 

sai price, $10.95 each. two for $20.00. 

CASCODE ASTATIC $19.10 
New Astalle "Scanafar" TV booster with 
lo prim mens to match the newer ' model TV 

Ivern Minimum noise itih maximum 
gain. Ilalanced r seaded circuit with 6.10 

aidai 
12AT7.hr Input output fnfor a loth 

nodal 

Net price 519.7Óz4 
14 high. 

nu 

Model CT -1. 

DB -520 REGENCY S19.I0 
Nessi Regel., 1,11.520 TV b.,osier with e - 

eluslva circuit sbddlirer and newly des itmad 
cabinet only aigansai /2 ". Improved circuit 
with pool, -Trull 6.16 In tram! to the liest cas- 
code cirmilts end has higher ain. Matches 
72 or 300 ohm. Net price $19.10. 

20 INCH CONVERSION KIT $29.95 

YOU GET - 
20HP4 -201' PICTURE TUBE 

20 -INCH PLASTIC MASK 

14 K.V. FLYBACK AND 10° YOKE 

Our 20" conversion an kit includes a 6 -month guaranteed 20111' -1, 211" octangular 
hlnckface picture tube, plus a 14.000 volt G.E. built high voltage flyback trans- 
former, plus a msitched 70° cosine yoke, plus a 20- rectangular gold trimmed 
plexiglas mask and suggested diagram. The picture tube is the latest electro- static 

focus type that requires no torna coil. Shipp d express or truck only. Ship. 

weight, 10 Ibn. Stock No. 20 -TI'. nel prave. $29.95. 

14 -INCH CONVERSION KIT $19.95 
Our 1.1 con'erslu, kit inciudes en ill'A 
14CP4. 14" rectangular hlackface tube. plus 
a 1.1.000 volt G.E. built flyback. plus a 711° 

cosine yoke. plus a 14" plexiglas gold 
trimmed ninsk. Offered at the very 1,1w price 
of only $19.95. Suggested diagram fur- 
imans!. 'his. weight. 2) Il,s. Via express 

s19ek may. Stock No. 111C -14X. net prive. 
.9s. 

Il -INCH CONVERSION KIT $24.95 

guaranteed 
ronsersiou k11 Ioolir 

I,' : 
nnolith 

red 1711151 blarkaee angular 
Lure tube, plus a G.E. 1,0111 14.4100 Volt fly- 
back. plus a matchod 711° cosine yoke. pills 

gold trimmed rs ed 17" plexiglas k. and 
suggested 
n 

ih ag nain. The 17111.1 
n 
is the lat. 

elec o -s tat le focus tube !het ra l uiren 
fans coil. Shipped V 111 exlrres, or truck 
only. Stuck Nu. 17.Tr-l. Net price. 324.95. 

T.V. -RADIO NEWS SPECIAL $9.95 
.1151rICks:nid :3 lvl'lectma Pokes for $9.95. 

Vois get 3 deflection )'tykes, 2 -70° yokes. 
and 1 -55 yoke. mal 3 lrrriaontal flyback 
transformorS 

esZtG 
General 

oaElectrioly 
14.1r1aa0i 

l 'hilco. The G.E. ̀ flyback cost rea. Ilarlyni, ' 

tiran our prier for tie rnplt le deal. Stork 
No, :331 -K. strip. weight. 5 lbs, Radio News 
special. oils $9.95. 

T.V. COMPONENT DEAL #CGE 
S12.95 

Ile,, Is :1 111 r'i '1 V palls deal for those 
lo repair TV''a or tilt. miliier and ex- 

1 orino e . ' ou gas a M i issiler 12- channel 
I S' tu er. Crosse)' S -lana via IF strip. 
a 14EV G.E. horizontal output transformer, 

plrstaa 
standard 4 -wire v NI timlaul trans- 

o plus a 7l- n in-a deflection )wake 
ion tubes lueludasli. Il's worth $21.00. Our 
special pries mil.' $12.95. 

4 General Electric Diodes for $1.95 
Reg. 57.20 Net 

l'on receive 2.154M, 
1 -1552. 1.150:I. All 

(:aimerai Eler- 
ttle 
galonne 

Oermanfum crys- 
tal diodes. The total 

dealers net Is $7.20. A special 
ondes a of a 85.00 to You im 

this kit of 4v diodes. G.E. Geraaniuni c 
tal diodes a ',rowing in p° rularity eVerV tl. Every allull and TV r service d anrtmer:t 
will no awaell to have few of these kill' 
rr, hand. Stock No. '1:t -4. kit of 4 dindes. 

1 1 48, f íN53.73 
d 1.1503) only $1.95 

Terrine b0)' un tais IICA tuner. We have a Ism ittrl 
l 

ntlly of the 
famous original 201E1. 13 channel completely wired and tested TV 
front end tuners. Ready to co neat to your TV vide., I.F. stria. Of- 
fered at a sacrifice. Price was $41.00. Now only' 57.95 each. with 
tubes. Each tuner In good condition but has been repaired. Stock No. 
RCA-13P, TV front end tuner. Convertor roll tape for separate sound 
as used in the famous 030 chassis. Complete with 3 -0J6 tubes. 

$7.93. Specify shaft length desired. either 2" or 4°. 

RCA 201E -1 T.V. TUNER 
Same as sic tnrcd above 0111)' saw -with tubas. stock No, 27111. Sade Price. $11.95. 

3 

3 -TUBE SARKES -TARZIAN T.V. TUNER 
This popular Sarkes- Tarzlan Type :1 tuner Is 'ldcly $995 

wed. 13 channel rotary type witch with individu- 
ally lmwsl cous. Price is complote with diagram and 
three tuba's: 11C4 ose.. (111110 R.F. and BAGS mixer. 
Regular factory vont is twice o price. Each tuner is wired read' 
to Irmok up to video and sound `IF strip. May used with either 
luter -carrier selo:rr:re v ,rral IF circuits. lias hunt. nn converti, 
coll. hi -01. rke 'rp t wn. nh 

tubes. Net price. 59.95 a.i. p. 1.1 .1 I. ar. . i. _ , r 1 

I 

RCA PRINTED CIRCUIT T.V. TUNER $14.95 

No. 10 . \12. 12 t 1011110 w1,11 ai V1101 Irre a- , 51495. kri s 59 <I. 

T.V. TUNER FOR EMERSON $12.95 
STOCK NO. SC -947E 

For Emerson 050D ETC. lias 21/4" insulated shaft and tuions OBC5- 
fllamenls in series -shunted to .0 amps. Stock No. SC -047E. Sale 

l'Ace. $12.95. Knobs. 59e. 

T.V. -RADIO NEWS SPECIAL $9.95 
3 I'lvloeks and 3 Deflection Yokes for $8.95. 
l'au get 3 deflection )..key. 2 -711- woke+. 
and Ì -5.5° yoke. and :I horizontal drback 
transformers. 

iln 
Gen ral Electric I4.1 Il te` 

core and early model 
The G.E. flyback cost regularly m 

s than our 
r 

pries. for the complete late teal. 'ock 
No. 33TK..'1,ill, weight, 5 lbs. Radio News 
Special. arnie $9.95. 

T.Y. COMPONENT DEAL #CGE 
$12.95 

Rare is a tortille TV parts deal for ih°.:e 
who repair T\' or for the builder and ex. 
l'i1 rtinentr. Tou get a Meissner 12- channel T tuner. a Cmsley 5 -tube video IF strip. 

14 KV C.E. horizontal outlul transformer. 

ffformer.i`plus`a 711°`t 
vertical 

neltertionir 
Oke 

me beshwh l gworth 520.1). Our 
price. 

TERRIFIC COMBINATION CABINET SALE 
Originally intended for an Admiral 14 TV combina- 
lion. Made of veneer. 12" Ide, :151,h" hie., 

,d 20" deep. 011tred l less than the factory proolnc- 
Ú°n cost L per loft 

al 
is made to swing Inwn, 

ipal(inge record n ,naltment. 14Ií.. I 3 a 

seep. limier right freir swings open for the TV 
1liiiaarin,ent. le: the TV efassiy area 

the 
only 14i.," 

. ide and 1511.1. high. 20" deep. limiting he si of T\' 

1 

ssis to a 14" net.! Panel in eut for the 14" Admiral. 
1 ßa. tu a 12" speaker may be mounted in the lower 
right section. Iwnrar loft has Idngad domo- ami 

lof record o lin . hasts ae Allal m bin 
grill cloth. Shipping,° Ights 10 Ihs. stock No. A -Ó3O\ 

nahoi'.:r11y 'l'\' n,loha11 ,11 cabinet, Special Pries, $33.90. ill,ink panel overlay for eut - 
ont 'l'a pagel to «li tI, beI. 

3390 

91 "Ir; 

CAPEHART CABINET FOR 1000 SET -ONLY $9995 
EITHER WALNUT OR MAHOGANY 

radios urauuw hoer quality combination 
phono cabinet. 42" high, 42... ae am 22 deep. 
Made for Capehart's tincal combination. selling for 

11(111 and up. Cabinet -t manufacturer o 

$211(1.00. Has highly rlolished matched walnut tail. 
Is. ',Inde of , n:rial. Top 11 solid Mork. 
This e; t weighs alproxlmnely 175 lus. The 

tchanger ,lin and speaker grill 11 have hingeal 
as,15. itadfu ,naparrtmtnt o n riant band side is 11" doms. 

and 11 te wide. Made to ,une llassfo v 

lically. Chan aar mn l'artmtnt is li" high by -1ít_ 
wide. Large earugh tu hull record changer 

or recorder mtchanism. F 1(Ìv' `id tole 
chin compartment Is ningeal o full b ek "ver f r easy 
access nt Me chain.,.. Ituttt 

ÌOank 
and 

n 
changer pcake. 

1r 
Is It Io ,r a 

with 
12" speaker and the s esker coin- 

pertinent i ab.n cabinet.. Net SPECIFY. 
275 
wheMs. rderag M1 whet r you 

Cape hart 

Walnut °m Mahogany. 
w ° w 

COMPLETE RADIO, 
3 -WAY PORTABLE KIT 8 -Tube HI -Fi 

A complote 
kit Including 
tubes- 71:5. 

Sí595 
A NEW '52 MODEL 

w 1 r3 o 
Ielt n pl table radio 

Olurates 10 alts At -DC cor 67 C'2 B is I1,,tç volt s lacm,tadned batteries. 
leatherette covered case site. 5Y2xSfl xS -. 
Ittceiven broadcast 5°s 1 o 11:50 EL. A 

e tionel 2.gm,g superhet circuit with 
Ç5oKC Iron core IF's. incorporates the 
super gain stick loop Jenne. All 

liated has./s. Lab. approved cireult- 
n tcheal volts. Pnm,e inclut., all parts. 

tubes. diagram, Alnico V PM speaker. A 
factory quality kit. 

Ste koN complote hep- 
batteries. 

weight 
1]75.99. 071/2V. B. $1í.59; 1í/.4V. 

A. 39e extra. 

Build Your Own $795 Phono -Mike 
Broadcaster 

Kit 
simple kit. you can 

bu ild 3 -tube phono oscillator that also has 
mike input. Will 

broadcast over any 
am. W1.111 your nome.- about 75 lee. Hom 
1000 to 1500 ke. Inputs for crystal mike or 
montai Phono pickup. rader sof 

fades 
rom mils. to record. Ideal for home P.A. 
ysem listener an home n r 

r lets kit of parts including 
tubs. Kit Model DE -AR. Net price. 57.93. 
DE.RRWT. wired and tested. Net pries, 
S9.9S, Crystal ike and desk stand. 54.95 
extra. Concealed microphone unit. only 15 
in diameter and thick. Specify hidden 
mike when ordering. Stock No. T -001. Net. 
$3.95 extra. 

trhsln n I u s 

r i 

and ad 
photos. In- 

puts 
u 

fur 
e 

di 
° 

y kind 
o f phono 
pickul 1 - al G.E. u unable -1-8 

mike.e. and elder - ml icna gnu' 
Ike. Oognd matches Ñy ohmv, ire dial. 

Twin elertronlc bass and trille tone 
trois with range s laai switch for either 
Juke 

o 

quality with response or I ls,t phoie . Reslonse 1S 
to 20 

te 
0110 cps. R tube all triode amplifier 

kit. comp te ith e Shipping weight 
2111 1 I 1 7N" 

tub 
529.95. 

10 -Watt HI -FI Amplifier Kit 514.95 
A complete kit 
of parts ubs 
12AC7, 12A117. 
2- 501.0. plus 
reclTfier.n dia - 

stnlctinnsd 
tn., 

bulls h 1 g 'n 

bine twlone coanun su- 
d I o 11lier 

'Its, bass .oil 
treble Mtns, tr.i état- for silo, fana <r)a- 
mike and era's fr 100010 attira. rOutput 
15.i.00s eps. Chassie ready 

.a 'rom 
lued. Venti. r rune 

tanna cover. Straight forward circuit with 
twin triode le stages and l.9 tubes 
11 V 1P Size, lV. "t 1 1x5 

Sale 
Oren, 

514ru 
APIOR, snip, wt. R Ins, Sale price 

S 14.95. 

TELEVISION 
Amplifier Kit $29.95 

AND AMPLIFIER KITS AT McGEE 
10 -TUBE RADIO KIT $29.95 

IlIOmtl, -a 
mll., rags 

sain kit. complete 
.1` 

ith 
2 `K7, 
3.0557, 
1-0,1.7. 4 
:OVO - 
leu a tí,':1 

gram. 1 la 
instructions, 3 gang .Baer bol v iar h' slice 

1t amt (lianas" -111,1 121 -.,x hndt.I, 
high. Features Leah- 11 C,V6 high 0avli 
audio. Output matches .l to S ohm voice 

till speakers. Inputs for G.E. variable re. 
mie o rasYttal phono pickup and cr)s- 

,5atuda.11k11KrR ni kits Ialv's 
power speker. 

transformer. 
hlpliing 

weight IM Iles, Net 529.951e n 

11, 20'1 T.V. Kit $59.95 Less Tubes 
A plete kit of 
parts loua an 
AC transformer o 

corated television 
hasnia for use with 

a 111'. 17" óe 20" 
turectangular 

picture 
be. The 12 chan- 

nel Sarkes -Tarzlan tun 
rede f as l 

ruade 
In the4 

Unie 
S of the 

n innal design. Do not bur his unless 
youvunderstand Television. It Is 

this 
to 

We furnish schematic. Kit model 
WuII.Iii, Ship. wt. 40 lbs. less all tubes. 
Net 558.95. 
Klt of 22 tubes. less Melun. tube $16.95. 
17" 17BP4A, $19.95, 2011P4. 525.00. 

6 -TUBE 2 -BAND KIT $14.95 
Popular with 
schools 

s for it 

6 tube AC-D 2 
band dio kit urli 
plastic cabinet. Re. 
c e i v e s arnadcaanst 
and 0 to I11 
shortwave. Full 2 
gang 

speaker 
wntd 

Ilda rule dial. A 
Ietti kit 111, tubes: 125E7. 125Kx. 

125K7. 12,617. 501.0 and :1525. diagram 
and 1%íi11+, ltI' Factor,. 

1ii,' t1Ì)'e ieñt1 il 
inn. Model MFO.2. Nel' 514.95. v 

5 -TUBE AC -DC KIT $12.95 
Model RSS. A 5 tube AC -DC straight lrnnd- 

kit. hosed in the me bin`t as east 
514:,:.2 adarve. 

( 
Complete with lid.. ,'hip - 

11... weight In lbs, Net 512.95. 

AC POWERED BROADCAST 
TUNER KIT $12.95 

A self -pow- ,'red. :3. 

gang SUperllet tuner 
kit ith R.F. stage. 
This complete kit Is 
furnished with 
Magret, photos and 
tubes. OBAO R.F.. 
011E0 ,oscillator 
R.F., (MAO I.F. de. 
tector. oA1.5 diode. AVC. plus rect0ier. 
Commet to ans eudlo amplifier. Ideal for 

Chewith 
our S -2021) or 755 amplifier kits. 

saia tae. Bvzx4x4Cg" nigh. Shinning 
baht. 7 lbs. Broadcast tuner kit Model 

BT.3SX. Net price, $12.95. 

McGEE RADIO COMPANY 
P. a.r.o.a.SC, Sand SS visa +,ewrti, TELEPHONE VICTOR 9045. WRITE FOR FLYER 
osa.., eI.a<. Sent C.O.D. talith rani 1422 GRAND AVE.. KANSAS CITY. MISSOURI 

Post ordr.. Inc rid wtaee 
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PRICES SLASHED! 

SAVE BIG MONEY 

ON CRT -TV TUBES 
All tubes in Penn Tube Cartons. Code 
dated of current dote. 
Standard R.M.A. Guarantee. 

182 S .65 
5U4 .49 
5V4 .86 
5y3 .40 
GALS .50 
6AG5 .72 
6AS5 .69 
6.61.16 .49 
6A95 .66 
6BA6 .63 
6BC5 .66 
6BG6 1.44 
6CB6 .69 
6696 1.04 
6CD6 2.18 
6C4 .50 
6J6 .75 
6K6 .55 
654 .55 
6SN7 .73 
6V6 60 
6W4 .55 
6T8 .63 
12AÚ7 .75 
12AT7 95 
12SN7 .75 
128H7 .85 
198G6 1.98 
25L6 .70 
25W4 .66 

1B3 .65 
50L6GT .57 

ALL OTHER TYPES AVAILABLE 

7O DEFLECT. YOKES $1 95 

U.H.F. REFOLECTOR ANTENNA $995 

CATHODE RAY TUBES 
10 INCH (EXCHG. PRICE) $ 9.95 
12 INCH (EXCHG. PRICE) 10.95 
14 INCH (EXCHG. PRICE) 11.95 
16 INCH (EXCHG. PRICE).. 15.95 
17 INCH (EXCHG. PRICE) 16.95 
19 INCH (EXCHG. PRICE) 18.95 
20 INCH (EXCHG. PRICE) 19.95 
21 INCH (EXCHG. PRICE) 20.95 

ONE YEAR GUARANTEE 

TURN YOUR DUDS INTO 
CASH. WRITE US. 

WE WILL BUY YOUR OLD 
PICTURE TUBES 

Mail orders promptly filled. All prices F.O.B. 
Chicago. Shipping sent C.O.D. Send M. O. 
or check only. 20 °o deposit required on all 
orders. All merchandise subject to prior sale. 

PHONE: IN 3.8006 

PENN TUBE COMPANY 
Radio and Television Tubes 

3547 MONTROSE 
CHICAGO 18. ILLINOIS 
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"Ultra- Linear" Amplifier 
(Continued front page 45) 

20 cps to 20 kc. within much less than 
.1 db. Maximum phase shift over this 
band is about 3 degrees. 

The very wide frequency band and 
low phase shift permit excellent tran- 
sient response as attested by the 
square wave oscillograms of Fig. 7. The 
slight ringing visible on the high fre- 
quency square waves could be re- 
moved by introducing roll -off in the 
circuit above 100 kc. This expedient, 
however, would lessen the steep rise 
and round the upper left -hand corner. 
The designer always has to compro- 
mise between damping of the square 
wave and loss of high frequency re- 
sponse. In this circuit, the Williamson 
principle of maximum bandpass was 
preserved, and the resulting square 
wave is still better damped than that 
of most other high quality equipment. 

Those who have actually tested am- 
plifiers with square waves on scopes 
capable of showing details of the per- 
formance without distortion, will ap- 
preciate the extremely short rise time 
and rectangular corners of these os- 
cillograms. 

The transient response of the circuit 
undoubtedly makes a substantial con- 
tribution to its listening quality. 

Listening Tests 

Many AB listening tests have been 
made comparing the "ultra- linear" 
Williamson with the triode Williamson 
and with other circuits. A variety of 
speakers and speaker systems have 
been utilized in these tests, and many 
different program sources have been 
included. Results were almost invari- 
ably the same -the "ultra- linear" cir- 
cuit was accepted as the most realistic. 
On bass passages, drum rolls, and mu- 
sical climaxes, the ability of the cir- 
cuit to handle large power without 
distortion and with no tendency to 
transient instability:, shows up to ad- 
vantage. 

At the high -frenquency end of the 
spectrum, the low phase shift main- 
tains the correct harmonic structure 
of complex transients; and the per- 
cussive sounds of triangles, cymbals, 
tambourines, and other instruments 
come through with a naturalness and 
crystal clarity which is audibly evi- 
dent to the untrained ear. String in- 
struments have the natural "gutty" 
quality; and with a high grade speak- 
er, it is possible to differentiate be- 
tween the metal "E" string of the 

iolin and the gut "A" string even 

ó 

84 
á W 
z2 

W 

i ò 
lá 

IAA' 4 

30 

25 

3 
20 

v 

10 15 20 25 30 
POWER OUTPUT (WATTS) 

Fig. 4. Intermodulation distortion for 
triode and "ultra-linear" operation at 
40 and 2000 cps mixed in a 4 to 1 ratio. 

(; 
I: 

-I Í :' f I I i i 

°o 

FREQUENCY o o 

Fig. 5. Undistorted power vs. frequency. 

-r, 
;CPS CPS 20 CPS 20 KC. 200 KC 

FREQUENCY 

Fig. 6. Frequency response of the amplifier. 

though a tone of the same frequency 
may be played on either. 

The scratch of phonograph records 
is less noticeable and less irritating on 
the "ultra- linear" Williamson than on 
other amplifiers. Scratch and noise 
have a high transient energy content 
and tend to intermodulate with high 
frequency signals if the amplifier can- 
not handle considerable power at the 
high- frequency end of the musical 
spectrum. 

The low intermodulation content of 
the amplifier is evident in the crisp 
definition of the music. There is no 
blurring, no shrieking. The slip of the 
violin bow against the bridge, the 
breathing of the singer, the cough in 
the audience; all are audible while the 
music plays. The various instruments 
are distinguishable individually rather 
than as a conglomeration of sound. 

The increased power handling ca- 

Fig. 7. Square wave performance at (A) 20 cps, (B) 20 ka.. and (C) SO kc. 

(SI 20CPS (Si 20.0 ,CI SO.0 
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¿ovi Maintenance 

tImeback with io 

To You, 

Belden s Golden Anniversary 
Means 

-product performance that 
can come only from a "know- 

how" that has grown through 
actual service since the 
inception of Radio. 

-an ability to co-oper- 
ate in pioneering new 

wires to meet or antici- 
pate industry's grow- 

ing needs. 
In the years that 
follow 

This Belden 
Program Is- 

- TO BE 

CONTINUED 

X300 OHM 

TRANSMISSION CABLE 
by BELDEN 

180° FLEX TEST ....NNN BMMO MMMM MM..MNNMBINI...N. .. M .m M...M.N NMNMMM.O N.MNMMMMM.M MOOMMN.O nM. =Mom 
...=..aN.. l..r.\ A. 1f ...u.r .r I'! NMMN.l/ M.MMM.Ikall MMMMONNJr' ...mrtr,' N.Nr J M.'.1 J .i me= OEM.. . is 

..n.. ...O M.M.NN.N.N.IM.om.N 

BELDEN 8230 WELDOHM 

COPPER 

No. 8230 

.4.**+'OfoloW d¡q. 

0 100 200 CYCL 

BREAKING STRENGTH ENONMNE.......M.I MMMMMMMMNMMMM. NM.N.MN...NN...: 
BELDEN 8230 WELDOHM 

iiiiiiiiiiiiiiiiiiiitiiiiii ......M............. MM. IMMMM.MO 
COPPER BMM.MM B...I. J.. MM=MMMr1': aM.MMM MMM MM P _]M.MM7L1', y.n i irl I I 

NNW' .. IF B 11 Í'.7NNH'.r ir AI MM"d, L' !AMIN' ì w ll// ; 1/G/M 
MENNE . .I.'IBN.NI II / I /.'.aIMN I 1111=tiM.11^I I' I Il 1MMM.OM NN.N 1 w , Ir. l'A..a...IU MM.r I r / 1 11 '.:.EMA 1MMO .NraiI, ,i B'... - slim 
WW1 . l/, IJrIMr` / / 7 

l' A' AL, r/1111MMI,' 7/ L411' 
/ 4 r i7 uN nlr7 , /.. ....... I I rJAM =/'r i/ JAI, MMOMMN iiiiii:ñiiiiiiiiiiúiiiiii 
MIME NAMNM.... 

O SO 

February, 1953 
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COPPER - 
SHEATHED 

20 -GAUGE 
STRANDED STEEL WIRE 

Brown Polyethylene- Resists Weather and Oxidation 

The new Belden Weldohm, 300 -ohm Transmission Cable is the 
greatest advancement in television installation since television began. 

Reducing TV lead -in conductor breakage to a minimum is easy. 
The new Belden Weldohm Cable has overcome the breakage point by 

ES 
1629c, that's I1/2 times the strength of pure copper wire. 

In actual test, Belden Weldohm Cable will withstand 254% more 
whipping or severe flexing than the average installation of 300 -ohm 
copper lead -in wire. 

There is no difference in the electrical characteristics between an 

all -copper conductor and the Belden Weldohm copper- coated steel 
wire. The web is 72 mils of 100' /c virgin polyethylene. 

150 LBS 

N E W 
FOR U.H.F. INSTALLATION 

BELDEN ULTRA -WELDOHM -8235 
BELDEN MANUFACTURING CO., 4681 W. Van Buren St., Chita o Illinois 

-13 
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Great, New 

1953 Model 630-DX CHASSIS 
terrific savings- immediate delivery 

Includes newest developments -Cascode Tuner -30 Tubes -for 16" to 
24" Picture Tube -Wonderful Saving! Adaptable for color and UHFI 

The great 630 with all the up -to- date improvements! 55'onderful re- 
ception on long range up to 200 
miles without a booster is yours 
today at this low -low price. Gives 
3 -times normal reception. Special 
super high -gain standard coil 
(tuner gives greater sensitivity, 
top performance on any channel. 
Aligned and tested for 5 hours, 
molded condensers, 4 microvolts 
sensitivity, FM sound system, 
horizontal and linear lock and is directly adaptable for color and 
UHF. 

to play' Como °:«12`' 1495e , teed- Factory wired, ready 

k eÉker, 
hardware and CRT, 

FREE: New Trouble Shooting book 

SCOOP! 
AM Radio Tuner 
made esig.cially for any 
630 of 630 DX Chassis. 
Complete, ready to in- 
stall. tan. Fits into well of 

V chaasis. 

9n5Eral x1495 ea. 

SUPER 630 DX -2 
TV CHASSIS 

Includes the features 
as the 630 DX - -1 chassis 
PLUS the following: * Faytd AGC lecet 

control * nroeR- 1Mbiller plastic 

* 
tardded condensers 

Mega rycie 
trap to eliminate inter. 

*Pitons oa ¡Mint 6 
Which cuts o u 

switch 
voltage supply 

*RCA matcheal 70' cosine 
yoked: Ili- Voltage Iran.. 

* Fou 'r4, neon tubes in 
video IF stein * I1CA 12" Speaker 

Comple e x16950 CRT, 

U iv rn- 55.95 
with any chassis! 

Giant Savings 

TV PICTURE TUBES 
Full Year's Guarantee - 
Brand New -Black Face - 
Standard Brands. 

108P4 519.95 20CP4AS35.95 
12LP4A 22.95 21EP4A 38.50 
17BP4A 24.95 27EP4 92.95 

All other sires in stock 
-equally low priced! 

WRITE FOR NEW, 1953 
CATALOG! 

MIN. ORDER: $5.00. 253/4 with order. balance 0.0.11. In- clude I "'';'Cc with ordter. All merchandise 
Prices subject je t to chprior ngr witout notice. F.O.B., New 

York City. 

Save S50 on this Decorator TV Cabinet 
For 17 ", 20" L 21" Picture Tubes - 

630 or other Chassis. 
Every beautiful cabinet Is richly 
finished of hand rubbed mahog- 
any and made by our cab- 
inet makers. They are custom 
styled, guaranteed new and per- fect. Includes mask and mount- 
ing brackets. Cabinets are also available with blank 
panel to fit any chassis. 

control 

Model 200: Original list 599.95 $4950 
Blonde finish, add $10 Now 

Also Deluse Cabinets, write for catalog 

THE Rose COMPANY 
102 Park Place, Dept. R -2, New York 7, N. Y., COrtlandt 7 -6195 

Set Your Own Pace with This Practical Program! 
Get in on the ground limos it this fast -growing field. Train 
11115V 10 cash in on the opportunities that are yours in 
UHF -TV SERVICING with proven, practical T.C.I. train- 
ing. Here is non -mathematical training that's complete 

. down -to -cases up -to- the -minute. Here Is train- 
ing you take in your spare time, without leaving your 
present job! Think of It -in your own home you learn TV 
set conversion, master antenna installation, the latest In 
CH F' -TV, looney- making short cuts and much more. You learn to trouble -shoot, test and repair TV sets the only practical way -by actually doing this work yourself 1 

HERE'S HOW YOU LEARN BY DOING! 
You get the experience you n ed by working on a large 
screen, modern TV receiver that's given to you with the 
course and Is yours to keep. As an optional feature you 
get two weeks of field experi nee on service calls and 
on the repair bench with one of Chicago's largest Independ- 
ent TV servicing organizations You profit from the ex- 
perience and know -how of men In the field. Not through 
books alone but by actually do ng the work yourself, you 
get the knowledge you need to qualify for opportunities 
in UHF- -TV SERVICING I Age 

ANS E ETR Ì is no barrier. Many T.C.1. di V 
V TER ce students are over 40! Mail June 27. 1950 

sin 

1 Coupon for full facts, FREE eligible for 0.1. 
Catalog and SAMPLE LES- o.epforns. 

Check 
. 

SON. Act NOW! 

TELEVISION 
Communications Institute 

205 W. Wacker Dr., 

Dept. 1 -AG, Chicago 6, M. 

MAIL NOW 
FOR FREE 

BOOKLET 

THESE MEN LIRE YOURSELF 

SAY T.C.I. TRAINS YOU UESTI 

"I've almost completed your 

course now, but I have been 

servicing TV sets 
lmost 

the beginning 
of the course." 

E.R.M., Rhode Island. 

"Thanks to your coursSelo s 
that used to take me 

hours now take 
t L K.,Wash. 

utestocomp 
your les- 

sons 
like the 

resented I'm very 
plea are your course and 

have 

Y 

have recommeTéxas 
fit to a 

friend" L.R.S., 

TELEVISION COMMUNICATIONS INST. 
205 W. Wacker Dr., Dept. 1 -AG. Chicago 6, Ill. 
YEV: Rosh foil fuels , 1.11E-TV Irninin, In- clude FREE. Catalog and Sammle Lesson. 1 am not obligated. Salesman will not calf. 

Name 

Address 

D atacg ee. 

City Inne elate 

EJ B1511RS: Ct. I 1.,,, 111,,A,111,1 rer :,ri,n 
TV 

er, J 

pability of the "ultra- linear" William- 
son shows up to audible advantage. 
The newest LP records, tape, and live 
FM cover very broad dynamic ranges, 
and it takes power to do them justice. 
The ten -watt amplifier cannot repro- 
duce the climaxes of today's program 
sources, as is evidenced by comparison 
with a higher power unit such as the 
"ultra- linear" Williamson. New devel- 
opments in program sources are forc- 
ing new ideas in amplifiers. 

For some applications, even higher 
powers may be required. Just as can 
be done with the triode Williamson, 
the "ultra- linear" circuit can be op- 
erated in push -pull parallel, and the 
performance specifications can be 
maintained within a 60 -watt rating. 
Experimental work is also being car- 
ried out with high power transmitting 
tubes to investigate the feasibility of 
using the same circuit arrangement in 
amplifiers of more than 100 -watt ca- 
pacity. 

Thus the "ultra- linear" Williamson 
circuit offers a distinct improvement 
over the original. It also offers the 
possibility of still further extension 
into the higher power ranges. 

Many articles have appeared which 
describe amplifiers in terms of "best 
we ever heard." Such descriptions do 
not furnish a basis for the reader to 
judge the quality of the circuit. In 
this article the authors have at- 
tempted to provide the theoretical 
justification for an improved amplifier 
circuit. Theory and specifications can- 
not substitute for the listening tests 
which, in the end, are the only ones 
which count. The dubious reader, 
therefore, will wait until he hears it 
before accepting the "ultra- linear" 
Williamson as the best around. How- 
ever, when he does hear it, he will find 
that, to coin a phrase, "hearing is be- 
lieving." 

REFERENCES 
I. Kernes. Herbert I.; "Building the WiI- 

lialmson A mph/it-it." Radio d Television 
Newts. December 19:10 

2. Haller, David if Heroes, Herbert 1.; "An Ultra Linear Amplifier," Audio Engineer - 
ing, NoPenibrr 1951 

3. Cooper. George Fletcher; "Audio Fred - 
bark Design," Radio Electronics, Decem- 
ber 1950 

4. ,hiller, Eduard S.; "A High Quality 
Audio Amplifier." Radio d Television 
News. February 1952 

5. Heroes. Herbert 1.; "Coft.videratirins to 
the Design of Feedback Amplifiers," 
Audio Engineering, May and June 1950 

-r3Ö- 

AUDIO FAIR 

T IIE audio Fuir -Lus tngcles still he 
held Fels. 5. 6. and 7 at the tJXan- 

dria Ilotei in Los angelcs At ill] approx- 
imately 11111 exhibitors de strutting 
their products lu audio tntbu.siasts. 

Open to the poulie Nitl t charge, 
the Fair still feature rus high- 
lid, lity wluij nt. (tit vis' gear, bi- 
naural lie .Irai' . ele. 

The t udiu Engineering Society. spon- 
sor of the Fair. s. ill e luit technical 
Ness' and present engineering papers 
un the latest destIoj lits in the 
audio s. orbi. 

Inquiries regarding this went sl id 
be addre.sst l to the Fair Manager. 121-5 
Normal tse . Los tngles 29. -30:- 
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Extra profits 
for service - 

I men! 

NOW you can 
add UHF to the 
thousands of 
VHF Super Fans 
presently in- 
stalled in your 
area, with Chan- 
nel Master's ex- 
clusive new 
Ultra - Japter, 
Model No. 414. 
In S minutes you 
can convert any 
Super Fan into 
an all -channel 
VHF -UHF an- 
tenna. See your 
distributer for 
details.. 

k 

Now! Get all 82 channels 
with the 

Ito 
CHANNEL MASTER 

Single Bay 
model no. 413 

Stacked 
model no. 4132 

Write for litera- 
ture on Channel 
Master's new 
complete line of 

UHF antennas in- 
cluding such 
models as these: 

tfoi 
Ultra Bow 
Model No. 401 

Ultra Bow with 
screen reflector 
Model No. 403 

II 

Ultra Vee 
Model No. 404 

February. 1953 

Today's most sensitive 
ALL -VU antennas! 

'All VHF, All UHF 

2 great antennas in 1 - 
A genuine, high gain Super Fan on VHF, 
and an all- channel Triangular Dipole 
and reflector for peak UHF reception. 

Electronic inter -action filter - 
Automatically isolates VHF and UHF bands, 
eliminates inter -action. Ultra Fan operates with 
only a single transmission line to TV set. 

"Free space" terminals - 
Channel Master's exclusive UHF "free space' 
terminals prevent accumulation of dirt and 
moisture which gradually reduce picture 
quality in ordinary UHF installations. 

Famous Channel Master engineering - 
The Ultra Fan is an integrated VHF -UHF 
antenna that give uniformly high gain over 
all TV channels, from 2 through 83. 

HORIZONTAL POLAR PATTERNS 
(Relative Voltage) 

LOW BAND VHF HIGH BAND 

-S'ngle BuY 

-Stacked 

;"r 
CHANNEL MASTER CORP, EIIEMVIIIf, N. T. -- 

MEMBER 
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REPAIR ANY RADIO OR TELEVISION SET! 
The two new Ghirardi service books described below offer you the most complete, up -to -date and easy to 
understand service training course on the market today -at only a small fraction of the price you might expect 
to pay! 

Takes headaches out of tough jobs! 

Ghirardi's COMPLETE GUIDE to 

RADIO -TV CIRCUITS 

Radio & TV Receiver 
CIRCUITRY & OPERATION 

by Ghirardi & Johnson 
ers pages, 117 illus. 

Price 88.00 

.1. .1. Ghirardi Radio - 
TV training books are 
more widely used than 

any others of 
their kind. 

Naaturially, 
s o 

a radio you recognize the 
importance of a good book on And 
Walt until you read this onel It can 

circuit, o... h i 

to work faster and better. You can I...., 
shortcuts you never dream 

A rr And you'll get a training inebasic r 
" 

of 
the type that n fit you for the big money 
jobs in many phases of electronics! 

Actually. there are only at few basic circuits 
in modern radio and television r ceiver but th,aria 

o f these has dozens of variations. Le r 
ese from A Un 7. and watch .,a,u, headaches 

disappear ! 

SAVE TIME ON JOBS - 
MAKE MORE MONEY! 

Thin big RADIO n TV RECEIVER CIRCUITRY 
AND OPERATION hook shows exactly how one circuit differs from another: how the different ciruits 

elate.!: and the troubleshooting circuit 
and peculiarities of enrh. You learn 

to locate troubles in a pall fraction of the 
usual time -then repair thtn, faster and lots more efficiently. 

Receiver stages are studied in their logical order. Over 400 dingo, charts and photos 
make every step remarkably clear. Review uestion: with every ry chapter help you learn fast and right! .Answers given to odd - numbered questions in back of book. 

Use coupon on opposite page to order RADIO 
& TV RECEIVER CIRCUITRY AND OPERATION today! If nut ore than satisfied that this big new hook will be open Sesame!" to bet- ter. more prnhtahtn us ,icing. return it in to 
cheerfully 

every 
refundedÌrt 

he purchase price will 

Work better, faster, more profitably with 

Ghirardi's COMPLETE GUIDE to 

MODERN SERVICE 

Radio & TV Receiver 
TROUBLESHOOTING 

& REPAIR 

by Citi mardi & Johnson 
820 pages. 419 illus. 

Price garai 

if pays fo learn fo 
work by time -say- 
ing professional 
methods! 

METHODS! erg 
ompletely ad- 

s ray iñue- 

so you 
and written 

easily 
understand every word. Ghirardi 

&cohnon's 
new RADIO & TV RECEIVER TROUBLESHOOT- 
ING & REPAIR book is a complete course in servicing by up-to-date professional methods. 
Hacked with this training, you can quickly pre- 
pare for fast accurate and profitable Servie on 
any radio or teleilslon receiver! 

First, RADIO & TV RECEIVER TROUBLE- 
SHOOTING & REPAIR teaches you all about 
modern troubleshooting and teat methods. You 
learn how to locate common trouble. a the quickest. quickest. e 

rr 
est way. You learn all about 

trouble sources in co mnos You lear n to 
make snexlnli c" texts -tha n progress rapid!, 

In 
dynamic 

` 

..n: ,I 
rot n technique, 

HOW- TO -DO -IT CHARTS HELP 
YOU LEARN FASTER 

. ( 

b 

t. 
r 

clearly exll,atis a. step-by-step charts show everydetail of 
rinni procedure In ane. aligan,, tuning prlemn speaker 

Receiver 
terlultents and dozens of other tough lnis are Made 
so 

r 
cle: not fail to understand then, 

Most important / all. this big new hook brings 
n n yon the latest television service paaurs and 

methods In addition to complete riw,rage on radio troll,. 
To the beginner. It Is a complete a ralnlnir 

To tl,e tstitll shed serviceman. Itr is to guide Inue.a 
detail of profilnble1 modern methods and also ex as on- the -jJoh reference In giving you quick solutions to puzzling service problems. 

Read RADIO & TV RECEIVER TROUBLESHOOT. 
ING AND REPAIR for 10 days at our risk. Use coupon on opposite pagel 

MONEY -SAVING OFFER 
On Ghirardi's new 2 -vol. 

Get both of the above new Ghirardi service training 
books at a special combination price! Have the service 
data you need -when you need it! Sold separately, Radio 
a TV Circuitry and Operation and Radio & TV Receiver 
Troubleshooting and Repair would cost you 517.75. Bought 

service training course! 
as a combination you get both books for only 812.00 -with 
the same privilege of returning them in 10 days if you 
don't like them. 

Check SPECIAL COMBINATION OFFER in coupon on 
opposite page. Mail today! 

Ghirardi's COMPLETE BASIC TRAINING b g nners 
More people now in Radio -TV got their basic training from this famous book than any other book 
or course of its type! 

36 COURSES 

IN ONE 
Ghirardi's 

RADIO PHYSICS COURSE 
- :OS talus. 

..' eat -mesa , s. 
t 

e 
only 

question 
Prit onl $5.00-the biggest 

buy in bassi training the 
market! 

-the most complete training course 
In radio fundamentals ever offered"- 
that's what experts say about Ghirardi's world- famous RADIO PHYSICS 
COURSE. More widely used by Signal 
Corps. Navy. etc. in World War II, 
than any other basic radio training 
text. Everything is explained so clear- 
ly that you can understand every word 
without previous radio training of any 
kind. 

Ghirardi's RADIO PHYSICS COURSE 
starts with Basic Electricity. Then it 
takes you step by step through the 
entire field of Radio -Electronics from 
simple circuits showing the basic func- 
tions of resistors. condensers, coils. 

transformers. etc., to the final applica- 
tions of these circuits in home. auto, 
and aircraft radios, public address sys- 
tems. etc. Subjects covered include 
Sound, Speech. Music. Electron Theory, 
Electric Circuits, Current. Resistance, 
Capacitance, Inductance. Transformers, 
Filters, Radio Waves. Vacuum Tubes, 
Radio Circuits, Loudspeakers and doz- 
ens of others. You get the kind of 
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 .S50.00 
or more. Instead you buy it for only 
S5.00-and you progress as fast as 
spare reading time permits. 

Let these great books GIVE YOUR EARNING POWER A BOOST! 
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Send no money! 
Read any of the 7 famous books` described 
on these pages for 10 days FREE. Use cou- 
pon below for examination privilege! 

Ir., ern PIV0 rr n' r.,. roe ., r. od, ,.. 

HANDLE UP TO 90% OF TV 

Ghirardi & Middleton's 

PIX -0 -FIX 
TV TROUBLE FINDER 

GUIDE 
Price $ 1.00 

(Outside U. S. A. $1.25) 
Cash only - 

no free examination 

TROUBLESHOOTING 

by easy picture analysis! 
This short cut sway of handling televi- 

sion troubleshooting and repair can save 
you hundreds of dollars worth of time! 
You spot TV trouble symptoms at a 
glance -repair them lots faster! 

Just "dial" PIX -O -FIR until the TV 
screen photo appearing in its "window" 
matches the screen picture on the set 
being repaired. PIX -O -FIX then indicates 
all possible causes of this particular 
trouble and the receiver section where 
they may occur. Step -by -step repair in- 
structions follow. 

PIX -O -FIX covers 24 common troubles: 
190 possible trouble causes and 253 
definite, easily -understood remedies. A 
truly professional service device -not a 
"fix -it- yourself" gadget for consumers. 
Priced at only S1.00. 

It pays to know how to 

USE ELECTRONIC TEST g base, test 
INSTRUMENTS e 

eçt 
ments 

more effectively! 
BASIC ELECTRONIC TEST INS'T'RU- 

MENTS teaches you to use familiar in- 
struments more fully: how to choose the 
right instrument for each job: how to 
operate and maintain them properly: and 
how to evaluate their readings and put 
them to practical use. You learn dozens 
of short -cuts in using instruments on 
hundreds of jobs. Best of all. BASIC 
ELECTRONIC TEST INSTRUMENTS 
saves money by helping you avoid buy- 
ing unnecessary instruments -and it 
helps you handle even the complicated 
jolts with fewer instruments. In addition 
to the older instruments, the book covers 
all the newer types from grid -dip oscilla- 
tors. to TV sweep and marker generators. 
distortion meters and many more. Read 
it for 10 days at our risk! 

A QUICK GUIDE TO 

TELEVISION SERVICE O''lt 

JUST OUT! 
BASIC ELECTRONIC 
TEST INSTRUMENTS 

255 pages, 171 illus. 
l'ru I.no 

PRACTICAL 
TELEVISION 
SERVICING 

by Johnson & Newitt 
Price only $ 1.00 

February. 1953 

For those who already 
know radio. this is the book 
to help > to make the jump 
to noire profitable TV 

servicing in the Nast 
times -at the lowest p - 

sible rat: 
PRACTICAL TELF.s IsI- 

.SERVICINC With its 
pages and 253 clear iw, -- 
t rat ions is a complete 
training c written 
you can really understan 

.. 
d 

it. First you learn how TV 
work differs front radio - 
how to set up shop -what 
equipment to get -what 
mistakes to o ¡d. Then 

t learn every detail of 
TV o' servicing from quick 
diagnoses of simple troubles 
to implicated 

a 

nstrumnent 
troubleshooting. Actual TV 
servicing case e histories are 
worth their weight in gold 
and make tough jobs easier 
to understand. Rend this 
big hook for 10 days at our 
risk. Send coupon today! 

MODERN 

OSCILLOSCOPES 

AND THEIR USES 

Ity 
Jacob 11. Ruiler, Jr. 

320 pages. 
570 illus. 

Price $0.00 

Now you'll really know 

HOW TO USE OSCILLOSCOPES ! 
Learn to use the oscilloscope 

fully on all type.. of .'.M. GNI und 
Television service work- -und 
watch your efficiency and tr. nn- 
ings soar! 

MODERN OSCILLOSCOPES 
AND THEIR USES. a fact - 
jammed 326 -page book by Jacob 
H. Ruiter. Jr. of the Allen B. 
DuMont Laboratories contains 
exactly the help you need -and 
written in a sway that makes 
these remarkable instruments 
perfect I y understandable. It 
shows how to use your 'scope 

for faster. more accurate work 
on all types of jobs from trouble- 
shooting to re- aligning. You 
learn how to make connections: 
hose to set controls. and. above 
al'l, how to analyze patterns. 370 
illustrations including dozens of 
pattern photos make things 
doubly clear. 

No other type of specific serv- 
ice training stands to mean so 
much to you in terms of being 
able to do better, faster and 
more profitable work! 

Let this "Automatic Teacher show how to 
REPAIR OVER 4,800 RADIO MODELS 

Whether you repair radios for a living n 
work with them aecasinnally. Chirardi's manual- 
site. 744 -page RADIO TROUBLESHOOTERS' 
HANDBOOK can you time and n 

big percentage of ejt,hs- especiallytoon older 
eats where data Is so often lacking. Elimi- 
natex useless testing! 

Actually. this giant hook contains specific 
trtohle symptoms and their remedies for com- 
mon troubles found in te than 4800 older 
sets of lending manufacturers. Just look up 
the case history notes on the net you want to 
fix. RADIO TROUBLESHOOTER'S HANDBOOK 
tells what the trouble is -what causes it---and 
exactly how to repair lit. 

Hundreds of 
pages contain valuable data o old tubes, parts 
and equipment, plus graphs, diagrams and 

-making s a hints. Price only $5.00. 
today free ts.un mat ion. 

Mail Order -10 DAY EXAMINATION OFFER 
Dept. RN -23, RINEHART BOONS, INC., Technical Division 
232 Madison Ave., New York 16. N. Y. 

Send the books checked below for 10 -day FREE examination. In 10 days after 
receiving the books. I will either remit the price indicated or return the books 
to you postpaid and owe you nothing. Ia OFFER: Chirardi'm Radio & TV Receiver CIRCUITRY OPERA- 

TION and RADIO TV RECEIVER TROUBLESHOOTING AND REPAIR both books( 
only $12.00 for the two. (Outside U. S. A. $13.00.) 

Single Books PRACTICAL TELEVISION SERVIC- 
Ghirardi's RADIO & TV RECEIVER ING. Price $1.00. 

CIRCUITRY & OPERATION, Price 56.(10. MODERN OSCILLOSCOPES AND 
Ghirardi's RADIO & TV RECEIVER THEIR USES, Price $6.01,. 

TROUBLESHOOTING & REPAIR. Price RADIO TROUBLESHOOTER'S HAND - 
60.7 . BOOK. ('rice $5.00. 

Ghirardi's RADIO PHYSICS COURSE. PIX -O -FIX TV TROUBLEFINDER'S 
Price $5.00. GUIDE, Price $1.00. l'. \SII ONLY. 
,] ELECTRONIC TEST INSTRUMENTS. No free examination. 
Price $1.00. 1Outside U. S. A. $1.25.1 

TO ORDER BOOKS OUTSIDE U. S. A., add 50c to price of each book for 
handling through customs. etc. Cash only. Same I0 -day return privilege 
with money refunded. 

Name 
Address 
City. Zone. State 
Employer's Address 

1 

1 

I 
I 
I 
I 
I 
I 
I 

I 
1 

I 
I 
I 
I 

I 
11 
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TUNG-SOL' RADIO-TV" 
Service Industry News for 

Uniformity 
and 

Dependability 

i ALSO AUTO LAMPS, ALL-GLASS SEALED 
i BEAM LAMPS AND SIGNAL FLASHERS 

REPLACEMENT: 

Tung -Sol tubes keep service 

standards up to set manu- 

facturers' specifications. 

INITIAL EQUIPMENT: 

Tung -Sol tubes meet the 
highest performance require- 

ments of set manufacturers. 

rTUNG-SOL 
\\ .....RADIO TV TUBES, DIAL LAMPS 

TUNG -SOL ELECTRIC INC., NEWARK 4, N.1. 
Sales Offices: Atlanta Chicago Dallas Denver 

Detroit Los Angeles Newark 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

PRODUCTION for the defense pro- 
gram is supposed to reach its 

plateau, or peak, in the electronics 
industry during the months just 
ahead. It is expected, with the slack- 
ening of the demand for critical ma- 
terials for military needs, expanding 
supplies of raw materials available 
for normal channels will rapidly stim- 
ulate the development and production 
of products for civilian use. The allo- 
cation and procurement of supplies for 
the defense program has preceded 
production by many months so it 
can be assumed that the flow of 
material into normal channels of trade 
will be noticeable even while produc- 
tion for defense stays at a high level. 

An Expanding Industry 
The electronics industry has been 

straining at the leash for a long time 
and the slackening of the pressure for 
war goods will be followed imme- 
diately by the rapid expansion of the 
industry in several directions. The ap- 
plications of electronic devices to new 
tasks mean more complex circuitry 
with the result that maintenance is 
demanding a higher degree of training 
and competence on the part of per- 
sonnel employed in that phase of the 
work. It is well worth careful study 
of what lies in the immediate future 
to appraise what the up- coming de- 
velopments may mean to independent 
service as a business activity. 

When television first burst upon the 
scene in 1947 it found the independent 
service forces of that day poorly pre- 
pared to cope with the new problems 
it presented. Almost every radio 
service operator in business at that 
time jumped into the "bonanza" of 
contract service for installing and 
servicing TV receivers. Most of the 
men who had had good radio service 
business expanded their activities to 
handle the sale of TV sets. In the 
intervening years many of these men 
have built substantial radio and ap- 
pliance retail businesses with TV in- 
stallation and service as a profit pro- 
ducing department. 

Very few of the former radio serv- 
ice operators survived as TV service 
contractors. During the summer of 
1951 alone the mortality rate in in- 

dependent TV service businesses was 
close to 20':. In other words, about 
one out of every five independent 
service businesses ceased to exist dur- 
ing the six -month period in 1951 when 
the business of TV servicing hit rock 
bottom. We have heard of only a few 
TV service businesses that did not 
operate at a loss during the two sum- 
mer months of that year. 

Facts of Service Business Operation 
The TV service business has been 

experiencing a small scale "boom" 
that started with the national political 
conventions last July. However, only 
a very small percentage of the inde- 
pendent service businesses have been 
able, during this period, to build up 
adequate cash reserves to tide them 
over the slack periods that are sure 
to come. This factor will bring about 
another period of high mortality when 
the cycle dips again to low business 
levels for a few months. 

In traveling about the country on 
lecture tours your editors talk to 
many parts distributors about the 
caliber of service businesses they have 
in their trade areas. One of the 
most common remarks we hear is 
crystalized in this statement: 

"Bill Jones (a neutral name we have 
selected) could have the leading and 
most profitable business in this area. 
He is a good technician; he gets along 
well with his customers and he tries 
to maintain a good credit standing. 

"But the trouble with Bill is his 
business is under- capitalized. The re- 
sult is he hasn't been able to expand 
enough to handle the volume of busi- 
ness necessary during good times to 
build adequate reserves to tide him 
over bad times. So when business gets 
bad Bill goes into debt to keep going. 
When business improves it takes him 
months to pull himself out of debt. 
He isn't building a business. He 
merely has a job working for himself 
in which he is not building any future 
security for himself or his family." 

Then they will point to some other 
service business in which the owner 
is not an especially good technician 
but he is a good enough business man 
to keep a large enough volume of 
business coming in so that he can 
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hire competent men to handle the 
technical end of his business. He is 
able to give his attention to sales 
promotions that keep a steady volume 
of business coming in, to a regular and 
careful study of costs, and the plan- 
ning of work routines and all of the 
other elements that are involved in 
running the business so it will produce 
a profit as well as a good income for 
the owner. That is the kind of busi- 
ness, they say, that will survive the 
long pull. 

Classifications of Service Work 
The many millions of AM radios 

that are either in use or sitting in- 
operative in closets, constitute a 
pretty good market for service in 
themselves. In TV areas, AM radio 
servicing has been taken over pretty 
much by TV service companies and 
the small shops that handle some 
minor TV service. As a rule, very lit- 
tle service sales attention is being 
given to the large number of AM 
radios that are in need of service. 
The AM radio repair jobs that come 
into shops are usually "emergency" 
jobs. The one that gets repaired is 
probably the last of several AM radios 
to finally quit working in that home. 
Chances are if the service operator 
who got the repair job would make 
the effort he could get two or three 
other AM radios to repair out of the 
home where the "emergency" job 
came from. 

Recently we mentioned this to a 
parts distributor who immediately 
cited what a service operator had told 
him the day before. This service op- 
erator delivered a TV set which he had 
repaired to the customer's home. As 
the customer paid him she said, "Will 
you take our four regular radios to 
your shop and repair them. too ?" 
These "four regular radios" were a 
console and three table models - --all 
inoperat ive. 

There has been very little aggres- 
sive effort on the part of the service 
industry to get some of the available 
business on automatic changer re- 
placements and on record player 
repairs. In many TV areas set owners 
are taking a new interest in recorded 
music. Lots of people who still have 
single -speed changers in their AM con- 
sole cabinets that they like as fur- 
niture pieces, do not know that they 
can buy 3 -speed changers that would 
fit into their console cabinets. While 
it would take some "personal selling" 
to do it, any radio or TV service op- 
erator who needs to increase his vol- 
ume of business could do it with a 
campaign on replacing single -speed 
changers with 3 -speed units. 

The phono crystal cartridge and 
needle replacements have been sorely 
neglected, too. Perhaps it is because 
technically trained people think only 
in terms of technical proficiency re- 
quired of an electronic device and not 
about how to sell their services to 
the people who own those devices. 

The average person is prone to pro- 
crastinate in having things repaired. 

February, 1953 

WALSCO 

UHF 

FIRST 

antenna to be 

tested and 

accepted in 

Portland 

Corner Reflector Model 4450 

Reflecto -Fan Model 4400 

PROVEN 

America's Finest 

all - channel 

UHF 

antenna 

GUARANTEED 

everywhere, 

anywhere 

for one 

full year 

A 

Gain in db.* 

Freq. Mod. Mod. Mod. 
MC 4400 4402 4450 

500 6.1 8.4 7.8 

600 7.6 10.6 8.9 

700 8.9 11.9 11.0 

800 7.9 11.3 12.9 

900 7.0 9.0 11.8 

Measured gain over tuned folded dipole 
List Price 

Model 4400 (Single Bay) $ 6.75 

Model 4402 (Dual Stack) 14.25 
Model 4450 (Single Bay) 14.50 

WALSCO 
Walter L. Schott Company 

3225 Exposition Place 
Los Angeles 18, Californ1a 

Overseas Representative: Ad Auriema, Inc. 89 Broad St.. New York 4. N. Y. 
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RESCO ULTRA -LINEAR 

Williamson 
Amplifier Kit 

featuring the 

ACRO TO -300 

Build the finest amplifier ever devel- 
oped. Complete with all compo- 
ents, punched chassis, and easy -to- 

follow instructions. Get the full 
benefits of Acrosound TO -300 per- 
formance as shown by specifications 
listed below. 

Now Available $7450 for Immediate 
Delivery! 

ULTRA -LINEAR 
WILLIAMSON ACRO TO-300 

The World's 
Finest Audio 

Output 
Transformer 

Only a few re- 
sistors and condensers 

are involved in convert- 
ing to ultra -linear operation - layout remains the same. Get 

more out of your Williamson by giv- 
ing it the specifications listed below. 

SPECIFICATIONS 
Response - I db. 2 cps. to 200 kc. 
30 watts of clean power within I db. 
20 cps. to 30 kc. 
Less than 1% IM of 20 watts. 
Square wove transmission to 50 kc. 

ACRO TO -300 net $24.75 
ACRO TO -310 net $18.75 
ITO -310 used to change over 6V6 amplifier 
to ultra- linear operation) 

FREEWrite 

for ACRO Catalog showing 
amplifier schematics and convey. 
sion information. 

TO -300 0.TO -300 (Shipping wt. -7 lbs.) 
Amplifier Kit (Shipping wt.-25 lbs.) 
Check or M.O. enclosed. I include postage. 

Name 

Address 

City . Zone State 
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SERVICE CO. OF PENNA., INC. 
7th & Arch Streets, Phila. 6, Pa. 

-J 

Vacuum cleaners stand idle in closets 
because the housewife puts off getting 
a new bag to replace the one worn 
out. Faucets drip because the old man 
forgets to get new washers until the 
old ones finally give way completely 
and the water pours out in a steady 
stream. Automatic record players 
gather cobwebs because the needle is 
worn out or the tripping mechanism 
gets out of whack. 

One case in particular that recently 
came to our attention is typical of 
user indolence in having equipment 
repaired. This family had four AM 
radios; one in the kitchen, a console 
in the living room, and table models 
in each of two bedrooms. When the 
kitchen radio went out the housewife 
set it aside with a firm resolve to 
have it fixed right away and, in the 
meantime, she put one of the bedroom 
radios in the kitchen. The bedroom 
radio went on the fritz so it was set 
aside to be repaired, the family 
depending on the radios in the kitchen 
and living room for their radio listen- 
ing. Then the substitute set in the 
kitchen went out, so they relied on the 
living room radio. Finally the last of 
their radios started to "act up" so 
the husband resurrected the first 
kitchen radio, took it to a radio shop 
and had it repaired. At last report 
they were doing all of their radio 
listening over the repaired kitchen 
radio. The radio service operator who 
repaired this set could have had three 
others to repair if he had been either 
curious or alert when he dealt with 
this customer. 

The TV service technicians who 
have called at this home to service 
the television set have never inquired 
about their AM radios, record chang- 
ers, or battery radios. Yet an itinerant 
grinder picks up about ten dollars 
each year on his regular annual calls 
at this home, for sharpening all of 
the knives and scissors on the place. 

TV Servicing 
The tremendous dollar volume of 

business that will continue to flow 
from TV service and replacements 
eventually will result in the devel- 
opment of basic types of business 
operations to handle it economically 
and profitably. Most TV service 
businesses are haphazard operations 
as businesses that are hopelessly 
swamped when business is good and 
desolate when it is bad. The TV 
service contract was so badly abused 
by some customers' impossible 
demands for service and by the mis- 
guided. mishandling of funds by many 
service businesses that its usefulness 
as a medium to level off service 
revenue to insure year -round opera- 
tion was destroyed. 

Right now the TV service business 
generally is very good. Yet many serv- 
ice operators are badly under -pricing 
their labor. Many service operators 
who are handling a lot of money from 
their service activities are confusing 
the volume of dollars they are han- 
dling as "earnings ". They are not 

ACORN 
CARTER Type B -420 
SUPER DYNAMOTOR 

A tremendous value 
at this price! 12 
volt input at 12 
amps; 400 volt out- 
put at 200 mn, con - 
tinuous. All brand 
new-. 

sPECIALS231195 

CD PHOTOFLASH 
CONDENSERS 

400 mrd e 450 volts. ego"' 
lent to 4011 watts seconds. All 
brand new. but reed from 

` 
original equipment. never used. Limited âá.95 quantity at Ibis special price. SPECIAL.. e 

4V2" SQ. 0-200 MICR CAMP 
MULTI -METER 

Famous make. with n, 
Sl le. ade pecilicalle 

Scalea .1000 use. : 0.3. O -l): .,,p 
" 59.95 0- 3.0.10. .IFS Iii. 

POWER 
TRANSFORMERS 

WESTINGHOUSE Pr:. 1 I:v 3u -G0 
cy. Sec. 050v c.t. @ 250 ils; 
12.0v c.t. @ S amps; (8.3v @ 5 
amps: 6.3v @ 5 amps, 5v g 3 

nms. Elertr .talicauy shielded. Brand in 
wt. 13 Ibs. Sa 49 

P HILCO Pei. 115v. 50.60 cy. Sec. 650V c.t 1 

mils, 6.5v @ 4.5 amps: 0.3v @ .3 amps; 5v @ :t 

amps. 
Lail -shell mtg. Shpe. wt. 9 tbs. 

o 33.69 
RCA PH. 115v. 50 -00 cy. Sec. 750v c.t. @ 225 
mils: 6.3v 0 s amps: 6.3v 0 1.2 amps: 5v e 3 
amps. Ralf-shell mtg. Stine. at. 13 Ins. 
Reduced to $5.99 

SPEAKER SPECIALS 
RCA 12" SPEAKER 

Ideal for set Iac,ment or n, 
0 -8 nl,,,, ,,net ,,,il. a3.85 cPFCI al. 
3 For .511.00 

ROLA B" SPEAKER 
Genuine R o t a electro-dynamic N" 
speaker with 750 ohm field coil. 
Cum dote with output trans x195 former. . PECIA1 . en . 
lo For $tsso 

ROLA 5" SPEAKER 
5- el retro- dynamic speaker with 750 ohm field call. 
Con Wet° with output transformer. 

n x1.19 SPECIAL u 
10 For 511.00 

10 MFD -600V OIL CONDENSERS 
Sprague an 1 C-D. Btam.: 254," height 
:t. s ". Hated al 2211V a . Each 99e 
Brackets for a each c 1Se 
Complete with brackets, 

$ 3 For $2.95 

SLEEPER SPECIALS! 
4.Oang All -FM tuning condensers. Steatite In- 
sulation. till regulara Each $1.39 

For 4.75 
4 -Gang FM tuning ndensers. 5.40 mfd. 
Steatite Insulation. 1611 regular., Each $1.10 
5 For .95 
1."rl. O.4 u .,r. Plate to Grid Tran'- 
,.n,n.r. S IeI 1x.1. .dun I 2'J, 

630 SUPER DE LUXE 
31 -TUBE TV KIT 

Build . self the t mis c 
plate kit. ' Every late dt.`.bd.:nent. N,rli.ling 

,e doubler. Keyed AGC. etc. For use (with all ki,:. 
from 18" to 24'. Complete with, all tubes . I, - 

kine, easy -to- follow instructions. etc. $119.44 st'pr:n,recul. 

KIT OF 100 RESISTORS 
Consists of popular t and 1 watt resistor vain. - 
Slade by Ratting n anufacturers. All Stand- $2.99 
ara Brands. all useful values eD 

20tí cash with Order, balance C.O.D. u 
less rated. Prices F.O.B. o rehouse In N. Y. t 

Minimum order $3. NOTE: Due to conditions Is- 
nl our control. price. _. . 0 s ! 1 1 , 1 , n, ,bang.. 

Phone WOrth 4.3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -2, New York 7, N. Y. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


amortizing their test equipment,' 
trucks, or any of the capital equip- 
ment that is wearing out. Most of 
them have no system of books what- 
soever. Some of them insist they are 
making a lot of money on service at 
three dollars per call! 

The "TSA News" (Detroit) recent- 
ly carried an article by C. T. Wycoff 
which included an interesting break- 
down of the cost of a service call: 

"Many people think of television 
service calls at $5.00 per call for half 
an hour or less, robbery, not realizing 
the costs involved. 

"Let's break down the cost of a call. 
In a large city the maximum calls that 
a technician can complete in one day 
is seven calls in eight hours; the av- 
erage mileage required per call is 
eight miles. 7 calls in 8 hours is one 
and 1/s hours per call. 

1 and 1/a hours at $2.00 per 
hour (low for professional 
labor) $2.25 
8 miles at 9 cents per mile 
(replacement costs of car) . 72 
Supervision and management 
(someone has to run the 
business) 83 
Clerical and bookkeeping . . 83 
Overhead. rent, light, heat, 
& miscellaneous .41 

Total cost $4.64 
"These figures are those of a typical 

service organization and do not figure 
in the costs of social security, work- 
man compensation, call backs, or jobs 
guaranteed, etc." 

Many service technicians believe 
that city or state licensing would 
answer the problems of independent 
service business operation. Actually, 
any form of licensing will eventually 
drive the small operator out of busi- 
ness. Where reports, inspections, and 
the payment of fees to political ele- 
ments become a requirement for a 
man to operate a business, the red 
tape that develops demands so much 
time and attention that it becomes 
impossible to operate in a small way. 
Larger business units take over and 
through their volume of business they 
are able to afford the specialized help 
necessary to look after the non -pro- 
ductive phases of the business. 

In most areas where licensing bills 
have been proposed the excuse is that 
"gyp" service technicians are gouging 
the public and giving inferior service. 
Yet in those same areas you will find 
successful TV service businesses that 
are being operated at a profit and 
have a high rate of customer satis- 
faction with the services they are 
giving and the prices they are charg- 
ing. These businesses do not sell cheap 
service. They sell quality service. They 
are managed by men who realize that 
TV owners cannot truly appraise the 
value of good service. It is the respon- 
sibility and obligation of the servicing 
company to tell them about good serv- 
ice and what it rightfully costs. So 
they carry on regular customer rela- 
tions programs as a part of every 
service call. 
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No'CANWID" Effect! 
W(AT HEIí 

FREQUENCY MODULATION PHONOGRAPH PICKUP SYSTEM 

REALISM 

éATIIEtS 
PAT. PEND. 

without " 

A 

"W -2 FM Capacitance Pickup Cartridge 

Greatly Reduced Stylus Pressure 
Extended Record and Stylus Life 
Negligible Distortion 
Negligible Needle Talk 
No Undamped Resonances 
No Hum From Motor Field 
Triple Play Single Stylus Model 
Plays ALL Records 

NEW! Weathers Reproducer Arm 

for the W -2 FM Capacitance 

Pickup 
(For Standard W -2 

Cartridge Only) 

W -216 Arm and W -202 Cartridge 
Set for any 16 transcr'ption turntable 

Protect your investment in 
new records with the one DB 
gram stylus pressure of the 
Weathers cartridge and arm. 
You will be amazed at the 
reduction in stylus wear. A 
new standard in record 
reproduction which must be 
heard to be fully appreciated. 
The low mass of the Weathers 
stylus follows every groove 
undulation perfectly without t 

5 
5 

SO SO SO SOO r00 000 t0 
CYCLES PER SECOND 

Typical frequency response curve produced with Cook Series 10 Test 
Record. (Response over 500 cycles compensated to obtain constant velocity 
characteristic.) 'terminals provide compensation based on AES Standard 
Playback Curve or constant -amplitude response, as preferred. 

listorting the groove wall. 

SS ,YO ,00 f00 

SIMPLE INSTALLATION COMPONENTS 
Each cartridge. or cartridge and arm set- includes a 
\Veathers oscillator with pickup cable receptacle and 
power cable for one (iAT6 tube. Power cable may be 
connected to user's amplifier (receptacle supplied) or to 
Weathers W -22 Power Supply. sold separately. The new 
W -21A oscillator is factory- adjusted with the cartridge 
:md pickup cable in each set and does not ordinarily 
require further adjustment, even after lobe replacement. 

CARTRIDGE FOR STANDARD RECORD PLAYERS 

The W -202 -C Universal Cartridge Set is :mailable for installation in modern record players, manual and 
automatic, and in standard makes of transcription arms. Stylus pressure may be adjusted to 3 grams or less 
when installed in a Webster automatic changer or RCA-45 record player. W -202 -C Universal Cartridge Set 
is electrically identical with the W -2112 and W -212 Standard Set (user) only with the Weathers arm), but the 
stylus compliance is slightly reduced. 

Power 
Supply 

Oscillator 

WEATHERS INDUSTRIES 
BOX 531 66 E. GLOUCESTER PIKE, BARRINGTON, NEW JERSEY 

See your distributor or write for literature 
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Per/rdet 
¿fAVEMe /mow 

MODEL 704 

Direct Reading 

FIELD STRENGTH METER 

7iCCtKQte D"` ,4teekzettene, 

ugqed ?iced 

for TV and FM 
it will 
actually 
read 
microvolts! 

\ - s 

Model 704 offers the 
answer to field signal 
measurement! 
DIRECT READING 
Microvolts and db meter 
scales 
5 microvolts to 3.0 volts 
ACCURACY.., 
-1-01 db 

FREQUENCY RANGE , , 

Continuous Tuning 50 -220 
M C 
INPUT IMPEDANCE . , , 
72 or 300 ohms 
Separates and measures 
video, audio and adjacent 
Channel carriers. Locates RF 
interference. 

6 Volt Vibrator Pack 
available for battery 

operation. 
MODEL 704.6V 

Price $24.75 
(includes cable) 

11110111 
ELECTRONICS CORP. 1451 South 26th St. Philadelphia 46, Pa. 

Become an ELECTRICAL ENGINEER in 36 MONTHS 
Bachelor of Science Degree - Major in Electronics or Power 

It is estimated by 1955 there will be at least two positions for every engineer- 
ing and technician graduate. This col- lege offers a tested plan that permits 
you to enter these vast employment op- portunities at an early date. Save a valuable year through optional year - round study. Receive advanced credit for prior training gained in the armed forces, other schools or field experience. 
ENTER BOTH RADIO AND TELEVISION 
12 months or one -third of the B. S. de- gree course t Electronics major) -also brings you the Radio Technician's 
certificate. An added 6 -month course qualifies you for the Radio -TV Tech- nician's certificate. Recent develop- ments open unlimited opportunities for TV technicians and engineers. 

THE PROVEN "UNIT CHASSIS SYSTEM" of teaching was developed here. It "breaks 
down" the TV set by stages. You learn 
every component of all types and makes - and are prepared for future design 
changes, including the advent of color. 
tote 12 -MONTH TELEVISION SERVICE COURSE... 
trains for good servicing jobs and shop 
ownership in the shortest practical 
time under expert instructors. 
Terms open Aprll, July, October, January. 
Over 48,000 former students from all states and 23 overseas countries. Fac- ulty of trained specialists. Modern laboratories and equipment. 
Write for free 110 -page catalog, 48 -page 
pictorial booklet "Your Career" and "Occupational Guidance Bulletins." 

MILWAUKEE SCHOOL OF ENGINEERING 
APPROVED FOR VETERANS NONPROFIT FOUNDED IN 1903 
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Milwaukee School of Engineering 
Dept. RN253. 1025 North Milwaukee 
Milwaukee I, Wisconsin 

Without ubli;:at 1t .o11 Catalog for 
Elertroml f:11gh,r,'ing. Il. S. Degree. 
mui.a in F. F:het runic.; 7 [toner; 

"VOW' C ": ri rirrupa:105ä1 Quittance 
Bulletin 1111: Itudlo.T '; 11-1 Elertrlral e.u,'r; 
O Welding: D fleeting. Refrigeration, Air 0uditioning; ['j \lerhmdral Engineering, It. S. 
Degree; Preparatory; D Talrc:sins Senior. 

Age 

Addre.< 

l'IlJ' __-__.%nnr vtate 

u n. nli,:,i date id .... 

Any service technician who feels 
that licensing would answer any of 
his problems would do well to talk to 
any one -store drug store owner. Just 
ask him to tell you how many licenses 
he must carry and what they entail in 
record keeping alone. It will provide 
part of the answer why large drug 
chains are gradually pushing the 
small, one -man drug store out of busi- 
ness. 

Cheap Service or Good Service? 
Recently in looking occr a commu- 

nity newspaper we noticed the classi- 
fied section carried three ads offering 
TV service. One ad listed TV service 
calls at $3.00 and gave only the phone 
number; the second ad listed TV serv- 
ice calls at $4.00 and gave only the 
phone number; the third ad offered 
TV service calls at $4.50, included the 
name and address of the advertiser 
and a brief, professionally -phrased 
statement about the technical qualifi- 
cations of the business. 

After considerable checking we 
found the $3.00 service calls were 
offered by a man who worked in a 
factory and handled TV service calls 
nights and on week -ends; the second 
was a radio technician who was trying 
to get some TV service business; and 
the third was a highly competent TV 
service company with an almost per- 
fect record of customer satisfaction. 
The first two were equipped to handle 
only the simplest forms of TV service 
work, such as the replacement of 
receiving type tubes. The TV service 
company was equipped and manned to 
handle any type of installation or 
service. 

On the basis of the information we 
were . able to gather, the third corn - 
pany, advertising calls at $4.50 with 
company identity included in the ad, 
is getting about three times as many 
calls from its ad as the first two 
combined. It again bears out the state- 
ment that TV set owners want to feel 
that they get full value for the money 
they pay out for TV service but they 
do not want cheap service. They want 
competent, reliable service. 

Industrial Electronics 
Most electronic devices for indus- 

trial applications are either custom - 
built for the particular operation they 
perform or are adapted to suit the 
individual requirements of an installa- 
tion. Because of those factors the sale 
of industrial electronics equipment is 
usually made on the basis of recom- 
mendations and specs developed from 
an engineering study of the function 
the equipment is to accomplish. Since 
most of this equipment has been going 
into large plants, they usually set up 
their own maintenance departments to 
install and service it. 

However, the easing of the defense 
program will probably be closely fol- 
lowed by an expansion of the devel- 
opment of electronic control devices 
For use in smaller plants. This will 
open a new market for competent in- 
dependent service. 
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Makeïour Dollar Go Farther! 
The father of our country made a 

dollar go a long way, but your dollar 11 1 

will go a longer way when you get 

a Walter Ashe "Surprise" Trade -In. 

IS THAT 
RIGHT, 

`OLE TIMER? 

r 
IV 

O 0 000 
ITS THE TRUT 

JUNIOR. ITS PROVEN 

EVERY DAY AT 
WALTER ASNE BY 
THE CONSTANTLY 

GROW/N6 AMOUNT 
OF REPEAT BUSINESS 

JOHNSON VIKING II TRANSMITTER KIT. Complete with 
tubes. Shpg. wt. 85 lbs. Only $279.50 

JOHNSON VIKING II Wired and tested. Only $336.50 

NEW COLLINS 75A -3 
RECEIVER. Complete with 
tubes and 3 kc Mechan- 
ical Filter. Less speaker. 

Only $530.00. 

There's no doubt about it- you're money ahead 

when you take advantage of the one and only 

"Surprise" Trade -In Allowance on your used 

(factory - built) test and communication equip- 

ment. For fast action, use the convenient coupon 

to tell us what you have to trade and to indi- 

cate your choice in new equipment. Get your 

trade -in deal working today! 

NATIONAL HRO -60T 
Less spkr. Shpg. wt. 90 lbs. 

Only $483.50 

All prices f. o. b. St. Louis 

HALLICRAFTERS SX -71 
Less speaker. 

Shpg. wt. 51 lbs. 
Only $224.50 

Phone CHestnut 1 125 

RADIO CO. 
1125 PINE ST. ST. LOUIS 1 . MO. 

February. 1953 

r 

HAMMARLUND HO -129X 
Less speaker. 

Shpg. wt. 74 lbs. 
Only $ 239.50 

FREE CATALOG! 
RN-53-2 

WALTER ASNE RADIO COMPANY 
1125 Pine Sheet, St. Louis 1, Missouri 
L, Rush "Surprise" Trade -in -offer on my 

for 
(show make and model No. of new equipment desired) 

Send new 1953 Catalog. 

Nome_ 

Addres 

City 

IL 

Zone State 

J 

Send 

for 
your 
copy 

today 

109 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


MIGHTY 
MIDGET 

CONVERTER 
Just plug into 

Cigar lighter on Dash 

Converts 6 volts D.C. to 110 
volts A.C. 60 cycles 40 watts. 

h.. 

I r 

PURIADLE PHONOGRAPH 

4.- 

IN THE CAR -IN ENE TRUCK 

LEs!. 
DICTATING MACHINE 

R 
ELECTRIC SHAVER 

A 
IN BOATS 

AT PICNICS - OUTINGS 

Ideal for phono- 
graphs and turntables 
at beach, or picnic. 

Radios, short wave 
or broadcast bands 
in car, truck and 
cabin, etc. 

Small dictating ma- 
chines ... ideal for 
salesmen, business 
or professional men. 

Electric shaver works 
beautifully when it 
is plugged into Trav- 
Electric. A great time 
saver. 

Boats -the 110 volts 
A.C. operates radios, 
lights, etc. 

Ideal for outdoor 
musical entertain- 
ment from table ra- 
dio to phonographs, 
including most wire 
and disc recorders. 

fully Guaranteed 
THOUSANDS IN USE 

See your Electronic Dealer or 
Jobber, or write direct 

TERADO Company 
Manufacturers of Precision Equipment 
1068 Raymond Ave. St. Paul 14. Minn. 
In rice: At1O Radio Corp.. Ltd.. 560 King 

Street west, Toronto 
rep... 

EXPORT DIVISION. Scheel 1 ional, Inc. 
1231 N. Lincoln 

Cable Address- Nar+cheelllinoi. 
Y.S.A. 
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Manufacturers of electronics equip- 
ment for industrial and commercial 
applications have indicated they would 
prefer to deal with a single organiza- 
tion that could insure adequate main- 
tenance and servicing facilities in all 
parts of the country rather than to 
have to ferret out competent organi- 
zations on an individual basis. 

In order to provide these manufac- 
turers with a national servicing "pack- 
age" of independent servicing com- 
panies a group of major service busi- 
nesses recently formed the National 
Industrial Electronics Service Affi- 
liates, as incorporated organization 
whose aim it is to tie together in a 
cooperative program the leading serv- 
ice companies in every town, city, and 
hamlet across the nation. 

It is the objective of NIESA to 
provide manufacturers with a service 
that will include the preparation of 
the necessary operating. installation, 
maintenance, and servicing informa- 
tion that its affiliates will need to 
efficiently handle the manufacturer's 
products. 

Major service companies who are in- 
terested in receiving detailed informa- 
tion on NIESA may write to the 
Service News Editor, RADIO & TELE- 
VISION NEWS, 366 Madison Ave., New 
York 17, N. Y. 

Industrial Television 
While u.h.f. TV and the new v.h.f. 

stations that are building in areas not 
previously served by local or nearby 
telecasting stations will bring an in- 
creased volume of business to many 
service shops in those areas, the next 
big "national" boost the independent 
service industry will get will come 
from industrial or "closed circuit" 
t elevision. 

The needed elements to get wired 
television underway on a large scale 
are now available. There is a com- 
paratively low- priced camera tube 
built into a compact, easy -to -use 
camera. Such cameras are now in 
production. Extensive advertising and 
.ales promotion campaigns will soon 
be "breaking" that will create a 
widening interest in this newest phase 
of TV. 

The Dage TV camera, now in pro- 

duction, is a compact, completely self - 
contained unit about the size of a 
large brief case. It develops a 525 -line 
picture with interlaced scanning so it 
will work into any standard television 
receiver. It is simple to adjust and 
operate. An installation consists of 
running a cable from the camera to 
the receiver or receivers to be used. 

The Dage camera is to be sold 
through regular parts distributing 
channels and it is planned to leave the 
installation and servicing in the hands 
of competent independent servicing 
companies. It is presumed, of course, 
that progressive TV service companies 
will arrange for some of their techni- 
cal personnel to study TV camera cir- 
cuitry. 

Many service technicians are now 
studying TV camera circuitry through 
a ten -lesson course prepared by the 
Television Technicians Lecture Bu- 
reau. The pulse generator, constructed 
as a part of the course for use with 
the TTLB camera, is a very useful 
servicing tool in itself. 

The TTLB course includes complete 
construction details for a camera. All 
parts for this inexpensive unit are 
available from parts distributor. Infor- 
mation on the TTLB course may be 
obtained by writing to the Service 
News Editor, RADIO & TELEVISION 
News, 366 Madison Ave., New York 
17, N. Y. 

WESTERN SHOW DATES 
THE Board of Directors of the Western Electronic Show and Convention 
( WESCON) has set the 1953 conclave for August 19 through 21 at San Francisco's Municipal Auditorium. 

In 1952, a total of 15,092 individuals attended WESCON in Long Beach. Cal- ifornia and plans for 1953 envision a substantial increase. not only in gen- eral attendance, but also in the 1952 figure of 2692 persons who registered for the technical sessions and the 199 ex- hibitors who displayed products and 
services in 224 booths. 

WESCON, as an operating organiza- 
tion, is jointly sponsored by the West 
Coast Electronic Manufacturer's Assn. 
and the Seventh Region of the Institute 
of Radio Engineers. NEDA and the California Chapter of "The Represen- 
tatives" have pledged their cooperation. 

Allied Radio Corporation, one of the leading national distributors of electronic 
parts and equipment. is building a new 52,000,000 home at Washington Blvd. and 
Western Avenue in Chicago. The new location will give the firm 150.000 square 
feet of floor area in which to handle an anticipated 25.000 items. A system of con. 
veyor belts, chutes, and electronic controls will move orders and merchandise quick- 
ly from one section to another. The building is expected to be ready by summer. 
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Mac's Service Shop 
(Continued from page 64) 

versed from a positive to a negative. 
He moved the dial a little farther, and 
the picture returned to normal but the 
sound was blotted out. 

"As you can see," Mac continued, 
"the grid -dip oscillator is a powerful 
little signal generator that covers, 
with the coils that come with it, a 
range of 2 to 250 megacycles. I have 
wound additional coils that allow me 
to go down to 350 kilocycles for use in 
radio servicing. The one I am plug- 
ging in now covers most of the broad- 
cast band. Note when I flip this little 
switch on the back of the instrument 
the grid current falls to zero, for I am 
cutting off the plate voltage; but also 
notice when I bring the inductance 
close to the oscillator coil of this little 
a.c. -d.c. set and tune the instrument 
to the frequency at which the set os- 
cillator is working, I get a reading on 
the meter. The grid of the 6AF4 is 
now acting as the plate of a diode and 
is rectifying the voltage induced into 
the plug -in inductance. That gives a 
means of determining the frequency of 
any oscillator or other circuit handling 
a substantial amount of r.f. power. 
Furthermore, by noting the amount of 
coupling and the reading of the meter, 
I can get a rough idea of the amount 
of ri. energy present in the circuit be- 
ing investigated. 

"And now," Mac continued as he 
plugged a pair of phones into the jack 
of the GDO and switched its plate 
power back on, "there remains but one 
more basic function of the grid- dipper 
to demonstrate. Listen in here while 
I tune the signal generator across the 
frequency at which the oscillator is 
working. Hear that heterodyne? Now 
tae are using the instrument as an 
oscillating detector, and it provides us 
with still another method of determin- 
ing the frequency of an unknown 
signal when that signal is too weak to 
give a reading on the rectifying -diode 
set up." 

"These coils you wound have three 
connections on them. Why ?" 

"The Colpitts circuit employing a 
split- stator tuning condenser as the 
sole 'capacity -voltage- divider' for pro- 
viding feedback does not work well at 
low frequencies, especially when the 
tuning condenser approaches the all - 
out position. I simply wound my coils 
in two equal portions and brought out 
the center tap and grounded it through 
an extra pin -jack on the frame of the 
tuning condenser. In effect, this 
changes the oscillator from a Colpitts 
to a Hartley; and then the low -fre- 
quency, home -made coils work just as 
well as the ones that come with the 
instrument. Now that technicians are 
buying the grid- dippers, I am sure 
that soon low frequency coils will be 
sold with them as standard equip- 
ment." 

Barney picked up a little air -wound 
coil with a pair of alligator clips fas- 

February, 1953 

UHF -VHF Signal Testing is 
QUICK, EASY with... 

THE NEW 

HEAVY DUTY 

EREC -TOWER 

EREC -TOWER -and only EREC- TOWER -goes 
up a full 80 feet. You test signal 
strength anywhere along the way up ... 
determine just exactly how high the 
permanent antenna must be! 

Use the EREC -TOWER as a gin pole to raise 
permanent antenna towers. With an 
EREC- TOWER, for example, two men can erect 
a 100 -foot Alprodco Tower in less 
than two hours. You save time, money, 
labor on every job! 

EREC -TOWER helps you demonstrate sets quickly, 
anywhere. Here's the ideal way to show 
razor -sharp pictures to your fringe area prospects ... 
right in their own homes. EREC -TOWER is a 
real sales closer! 

4 

EREC -TOWER is constructed of 
lifetime aircraft aluminum. Each leg 
and track (see opposite illustration) is 
extruded in one solid 24 -foot 
length ... will not buckle, crack, 
suck or rust. 

HEAVY EXTRUDED 
ONE -PIECE ALUMINUM 
TRACKS 

FREE! WRITE TODAY for full information and 

literature on the Alprodco EREC -TOWER as well 
as Alprodco Aluminum TV -FM -AM Towers. 

Dealer 
Net Price 

(For Tower) 
$233.50 

302 E. MAIN ST., KEMPTON, INDIANA =1 i MINERAL WELLS, TEXAS DUBLIN, GEORGIA / C: 
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NEW! 2ND EDITION 

of the only complete 

reference on AUDIO! 

`The Recording & 

Reproduction 
of SOUND" 

by OLIVER READ 

for 
m/ 

largest selling 
book in its field 

CONTENTS: 
A Partial List of Authoritative Chapters: 
Behavior of Sound Waves; Basic Recording 
Methods; Lateral Disc Recording; Microgroove 
Recording; The Decibel; Phono Reproducers; 
Styli ; Microphones; Loudspeakers and En- 
closures; Dividing Networks and Filters; At- 
tenuators and Mixers; Home Music Systems; 
P.A. Systems; Amplifiers; AM and FM Tun- 
ers -PLUS HUNDREDS OF OTHER SUBJECTS 

Completely 

revised and 

vastly en- 

larged new 

edition 

OVER 

800 
PAGES 

A "Must" for 
Sound Engineers, HI- 
FI Enthusiasts, P. A. 
Men, Broadcasting 
Stations, Recording 
Studios, Students 

Now you can have all the right answers to 
any subject in the field of Audio. Learn how 
to select and get the most out of recording 
equipment. Tells you how to select the 
proper amplifier for given applications, how 
to test amplifier performance, how to elimi- 
nate hum. Explains microphone, speaker 
and pickup principles and selection factors. 
Shows how to utilize inverse feed -back, ex- 
panders and compressors. Covers hundreds 
of subjects -a vast wealth of reliable infor- 
mation found in no other single volume. If 
you work in the field of Audio, this book be- 
longs in your library. Order your copy today! 
6e'x 9" ONLY $795 
Hard Covers 
800 pages 700 illustrations 

ORDER 
TODAY 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Ind. 

My (check) (money order) for $ 
is enclosed. 

Send copy(ies) of The Recording d 
Reproduction of Sound (RR -2). 57.95 per copy. 

Name 

Address 

City 
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tened to the ends. "Did this come with 
it ?" he asked. 

"No, that is a Barker tf Williamson 
#3006 'Miniductor' with the ends un- 
wound until they both take off from 
the same supporting bar, leaving a full 
sixteen turns between those ends. I 
use it to determine the capacity of un- 
known mica or ceramic condensers. 
When any condenser of from 2 or 3 
pufd. to .005 pfd. is clipped across that 
coil, the resonant frequency falls with- 
in the range of the five lowest- frequen- 
cy inductances furnished with the in- 
strument. I simply find this frequency 
with the dipper and then refer to this 
graph I made in which resonant fre- 
quency is plotted against capacity, and 
I know the value of the condenser. 
This is the old mustard for identifying 
condensers when you are not sure of 
the color code or when one of the col- 
ored dots cannot be identified." 

"This is rather funny -looking graph 
paper." 

"It is double logarithmic paper with 
two vertical cycles and four horizontal 
cycles. The vertical cycles from the 
bottom up read 1 to 10 and 10 to 100 
megacycles. The horizontal cycles from 
left to right indicate 1 to 10, 10 to 100, 
100 to 1000, and 1000 to 10.000 µµfd. 
The resonant frequency of the coil and 
a small -tolerance 100 µµfd. silver mica 
condenser was carefully measured 
with the grid- dipper and plotted on 
the graph. I know that as long as I 
use the same inductance and vary the 
capacity, the resonant frequency dou- 
bles every time I divide the capacity 
by four and is halved every time I 
multiply the capacity by four; so this 
gives me any number of other points 
on the graph. On this kind of paper, 
these points all lie in a straight line; 
so all you have to do is determine a 
couple of points a goodly distance 
apart and draw a straight line through 
them. Were our coil a pure induct- 
ance, this line would be accurate 
throughout its length; but because of 
the distributed capacity of the coil, 
there is a small error at the low - 
capacity end. To correct this I meas 
ured several Ceramicons of low capac- 
ity and high accuracy and curved the 
upper left -hand end of my line to pass 
through these plotted points. There 
are many other ways of determining 
capacity with a GDO. some producing 
greater accuracy; but this method is 
the easiest and most practical for the 
needs of the technician." 

"Can you measure inductance with 
the gadget ?" 

"Why not ? All you have to do is 
place a known condenser across the 
coil you're measuring and find the 
resonant frequency with the dipper. 
Then you refer to a resonance chart 
to learn what inductance will produce 
resonance at that frequency with that 
capacity." 

While he was talking Mac clipped 
a twenty -ohm resistor in series with 
the coil and condenser lying on the 
bench. Then he placed a clip across 
the resistor so that it was shorted out. 

"See how sharp the dip is with the 
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374 
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376 
377 
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380 
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EACH 
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4280 
4335 
4350 
4370 
4440 
4445 
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5285 
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5660 
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8025 
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C & H SALES CO. 
BOX 356.FT EAST PASADENA STA. PASADENA 6. CALIF 

Please Mention 
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more 
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from Generous Joe! 
JOE POSSNER Needs Your Equipment for 
New Operation. Your MONEY rushed by 
return mall! No Red Tape! 
Just write one letter: List Items. EXACT 
condition. price you want! 

ALL QUERIES ANSWERED IMMEDIATELY 
You Get More Because We Have No Stock. 
We Will Swap - Tell Us What You Want. 

Equipment - Relays - Switches 
Condensers 

POSSNER ELECTRONICS 
l formerly Electronics Sales Co I 

DEPT. R.l 
5279 West Pico Blvd. Los Angeles 19, Calif. 
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resistor out of the circuit," he said to 
Barney. "Then notice how it broadens 
out when I cut the resistance in. This 
difference in dipping action is really 
an indication of the `Q' of the tuned 
circuit. A sharp dip means a high 
`Q'; a weak dip, a low `Q'. Since 
high resistance or shorted turns in a 
coil lower the `Q' of a circuit in which 
it is used, the dipper can often be 
used to detect such a coil defect. The 
manual that comes with the meter 
tells you how to find the numerical 
value of `Q'- but for our purposes, 
the rough indication of the sharpness 
of dip is sufficient." 

"It's too bad," Barney sighed, "you 
can't use it to spot intermittents." 

"But you can!" Mac exclaimed. 
"Look on page 108 of the August, 
1952, issue of RADIO & TELEVISION 
NEWS, and you will find an article by 
Lewis Hughes explaining how the 
GDO can be used to spot intermittent 
condensers without removing them 
from the circuit or turning off the 
set." 

"That thing's got more uses than 
chlorophyll," Barney muttered. 

"Let's talk about using it in every- 
day radio service," Mac suggested. 
"Take the case of a receiver in which 
the r.f. stage will not track with the 
oscillator. The GDO can be used to 
check the tuning range of both the r.f. 
and oscillator circuits and will im- 
mediately reveal which one is not cov- 
ering the span it should. In the same 
way, without ever plugging the set in, 
we can trim the turns of a new 'uni- 
versal' loop antenna until it and the 
tuning condenser track perfectly with 
the dial markings. `Loopstick' anten- 
nas can be adjusted just as easily and 
quickly. 

"The instrument also makes an ex- 
cellent portable signal generator that 
can be carried in the shopcoat pocket. 
With it tuned to the proper frequen- 
cies, you can quickly tell if a signal 
will pass through a set from the an- 
tenna, the grid of the mixer, or the 
grid of an i.f. stage. All you have to 
do is hold the inductance close to the 
point where you want to insert the 
signal. This makes for very speedy 
troubleshooting. We have already 
shown how the diode -rectifying action 
of the GDO can be used to determine 
if the oscillator is working. 

"Remember that set we had a while 
back that gave us such a hard time 
because of parasitic oscillations? If 
we had had the dipper, we could have 
used the oscillating detector to locate 
the frequency of the parasitic, and 
then we could have switched off the 
receiver and used the instrument as a 
grid -dip oscillator to locate the circuit 
components yielding resonance at that 
frequency. Incidentally, as an oscil- 
lating detector, the dipper can trace 
a signal through the i.f. stages, too; 
and in an emergency, you can even use 
it as a signal generator to align those 
i.f.'s" 

"The frequency settings could not 
be too accurate with plug -in coils and 
that small dial," Barney objected. 
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Heavy steel of a novel, bridge - 
type, truss construction, hot dip 
galvanized. Upper bracket pro- 
vides 4" clearance from eaves 
lower bracket, generous 48" 
spread. Complete with hard- 
ware. 

South River Antenna Mount- 
ing Accessories are carried by 
every leading TV Parts Jobber 
from coast to coast. 

Write for your copy of 
our new 1953 catalog. 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 

OF FINEST LINE OF ANTENNA MOUNTS 

"You're right; a GDO is not intended 
to be a precision frequency instrument 
in itself. However, by letting a har- 
monic fall on a known broadcast sta- 
tion, or other known signal. such as 
WWV's transmissions, you can set the 
grid dip oscillator very closely. Ordi- 
narily, though, the markings on the 
dial of the GDO are plenty accurate 
for most purposes. 

"But now let's talk about how the 
instrument can be used in TV service. 
You have already seen how it can pro- 
duce a signal on either the sound or 
picture frequency of any TV channel, 
but it will also produce any frequency 
found in the i.f. channels of either 
separate sound and picture sets or 
those of the intercarrier type. I don't 
need to tell you how such a compact 
little signal generator as this can be 
used to isolate trouble in a TV set by 
simply injecting the proper signal at 
different parts of the circuit. All you 
llave to do is just hold the inductance 
of the GDO close to the point where 
you want to introduce the signal. For 
example, in the case of a dead oscil- 
lator. if the GDO is tuned to the 
proper oscillator frequency and held 
close to the mixer tube, a picture can 
be obtained. 

"A very important function of the 
grid dip meter is to check the fre- 
quency of traps and stagger -tuned 
transformers before any attempt at 
alignment is made. This can be done 
in a matter of seconds before the set 
is turned on and will often save much 
useless work. It is important that the 
transformers be set to approximately 
their correct frequency before align- 
ment with a scope is started- especial- 
ly if there is reason to believe the 
original settings may have been 
changed. Otherwise it is often pos- 
sible to produce a curve similar to 
the correct one with the individual 
transformers set away off their speci- 
fied frequencies, but the curve will 
not have the proper amplitude because 
the mistuned transformers will not 
have the 'Q' for which they were de- 
signed. 

"Still another important use for the 
GDO," Mac went on, "is as an auxili- 
ary 'exploring' marker to be used to 
determine characteristics of a curve 
while the regular marker is left fixed 
at an important point. By position- 
ing the GDO just right with regard to 
the set, a marker of the desired size 
can be obtained. If you want a preci- 
sion marker. a crystal can be plugged 
into the coil socket, using an adapter, 
and the oscillator will function at the 
fundamental frequency of the crystal 
and produce strong harmonics. The 
tuning condenser setting serves as a 
broad control of the amplitude of os- 
cillation and permits the frequency to 
be varied over a few cycles. I have 
used ham crystals for the 160. 80, 40. 
and 20 meter bands in this fashion and 
all oscillate strongly. A surplus tank - 
transmitter crystal with a funda- 
mental of about 510 kc. would not 
work, however. 

"But we can't cover all the possible 
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uses of such a versatile gadget now," 
Mac broke off; "but I'll tell you what 
I'm gonna do: for every new use for 
the GDO you come up with, I'll give 
you a couple of bucks. Said use, how- 
ever, must be one in which the dipper 
does a job quicker or better than an 
instrument normally used for the pur- 
pose, or it must be one in which the 
portability of the grid dip meter is an 
important item. How does that 
sound ?" 

"Like money in the bank!" Barney 
said enthusiastically. "Come with 
Papa, Mister Grid Dip Oscillator; we're 
going to bankrupt this tight -fisted 
Scotchman!" -30r 

C.W. TRANSMITTER 
By GLENN W. DYE 

THIS true pocket portable can be 

built up from scratch or from one 
of the surplus BC -746B tuning units, 
some of which are sold with one 80- 
meter crystal. The basic unit supplies 
the chassis, tuning condenser, a usable 
crystal socket, and tie lugs. A 7 -pin 
miniature socket and the small parts 
listed in the circuit diagram must be 
added, along with a small coil form 
and coil form socket, though a fixed - 
mounted coil can be used. 

A home -made, U- shaped chassis 
about 4 "x1'4 "xl" can be bent from a 
strip of scrap metal 1'sí" wide. The 
tuning condenser can be the familiar 
APC type or anything similar. 

The best above- chassis parts lineup, 
for simplest and most efficient below - 
chassis wiring, is crystal- tube -conden- 
ser -coil. If a BC -746B is used, its crys- 
tal socket should be moved to the end 
of the chassis and the tube socket in- 
stalled in its place. 

With a 67 -volt supply, the plate - 
screen current of the 3S4 tube will be 
12 to 15 ma. in the operating condi- 
tion. A flashlight cell can power the 
filament. Keying is done in the "B -" 
lead from the battery. The antenna 
(about 135 feet of small magnet wire 
will do) can be connected to the plate 
pin of the coil socket (see diagram) 
and the ground to "B -", or the op- 
tional link coil may be used. 

Even a beginner can build this tiny 
rig and have it on the air in the course 
of an afternoon. 

Circuit of the ultra- midget transmitter. 

C2 

off E 
Real 

LAW - 
DC I-1OD De 

R,- 47,000 ohm, Vi v. res. 
C C .-.003 µtd. mica or ceramic cond. 
C:r -l40 pad. midget rar. cond. 
L1-45 t. #30 d.s.c. 3/4" diem. closevotsnd 

(80 meters) 
t. #30 d.s.c. as "8 +" end of L, (Link, 

optional) 
RFC, -2.5 mhy. r.t. choke 
Xtal -Crystal 3.5- 3.8 mc. 

ANT 

February. 1953 

to the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with experience in 

RADAR 

or 

ELECTRON ICS 

Hughes Research and Develop- 
ment Laboratories, one of the 
nation's leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations. 

Here is what one of these positions offers you: 

THE COMPANY 
Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 

THE NEW OPENINGS 
The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment -also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 

HUGHES 

THE TRAINING 
On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 

WHERE YOU WORK 
After your period of train - 
ing-at full pay -you may 
(I) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 

Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 

YOUR FUTURE 

In one of these positions 
you will gain all- around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large -scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 

How to apply: 

RESEARCH AND 
DEVELOPMENT LABORATORIES 

Engineering Personnel Department 
Culver City, 
Los Angeles County, California 

If you are under thirty -five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resunlé of your experience. 

Assurance is required that 
relocation of the applicant 
rill not cause disruption of 
an urgent military project. 
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GIANT BARGAINS 
BECAUSE SPECIALISTS in TV ANTENNAS 

WE'RE ACCESSORIES, EQUIPMENT FOR ALL LOCATIONS 

IA Mator & 
/^1 TV ANTENNAr 

All Channel TV RECEPTION 
IN ALL DIRECTIONS 

Beam Selector 

Rocket 
DIRECTRONIC 
MOT0RLESS 
TV ANTENNA 

360= Electrically 
Switched Beam 

No Motors 
ex -sus o,- No Root Orientation 
re troo,c as No Electric Power 

shown. No Ghosts 

$16 
Flick of Switch Clears v Picture Instantly 

Provides seine clear pictures as rotating aerials cost - 

ectionsl'o 
Dines full much. uhselect in 

l 
with Directronic Ream Selector located 

select 
set. Model 

AX.500 stacked array includes 18 hl-tenslle a luminum 
elements, 1 set connecting stubs. Universal U- Clumps 

mast. Directrroonic Beam Switch. and 73 feet of tor 

AX S9 Directronic S.element Single.. $10.35 
Rocket ALL CHANNEL 

CONICALS 

minum coonstruc ed TV 
antenna Is designed 
for broad -band recep- 
tion o all TV chan- 
nels. plus FM. High 
Gain. 4 to 1 front to 
back ratio. All chafe 
nets 2.13. Uni Direc- 

tional. Maximum signal to noise ratio. For with 

72.150.300 ail ohm lines. l 
Low 

mast. 
incption angle. 

use 
- 

Single Bay rray S 3.95 

Fr 
Bay Array 

rea 4 Bay TArray including 4 Bay 
0.65 

Stacking Bars 13.95 

FREE 
With any order of 910 or more you will 
Cord. PermitRocket ustmenInterlock re- 
pair 
removed. When. 

operating 
state 

lwek 

yo want this gift. Don't dela 

E ItTRArCOST 
tirs arerlimited. Only one n., , n t" 

CATALOG AVAILABLE ON REQUEST 

ROCKET 5 ELEMENT YAGI 

KExcellent 
Pictures In Fringe Areas 

with minimumlhte Ìe 
froh, ghosts and noise 

áße to directive pattern. 
Pnduces clear sharp pic- 
tures. 5 Heavy aluminum 
flaments include 
olded dipole. . reMt'etor. three direepnrn. Strong 
molded Insulator. Non -slip mast clamp. Completely pre -assembled, less mast 

Channels 7 through 10. $3.95 
Channels 5 or 6 36.95 
Channels 2. 3. or 4 37.95 

When specify 
exact channel 

ber de- 
s 
number 

Rocket 35 -foot Mast Kit 
Economy mast kit contains 3 -I0' mless dualeoated 
I t..tt,. OD Oi nts. 0 5' a 1. 301, feet of íi,21, al. 
vn steel ring .wire. 9ná a rvD,ing else , e led 

including ti . ba tors calls. 
cluo,p. gli'11 h,, k ,tlil .5,15,1 ,n,ln,ting b.,.,. 

35 -Foot $ 
1 

C 
J 

95 25 -Foot $1195 
Mast Kit Mast Kit l l 

LOWEST PRICES ON 

ANTENNA ACCESSORIES 
Mast Steel IDualeeted 5' crimped, iv." 
Mast Steel (Dualcoted 1t)') Iv.- 0.D. .... 1.95 
Mast Connectors for 1l/" 0 . aat _59 
Chimney Mount Complete with Straps... 1.19 
Peak Roof Saddle (will take up to 1t2- O.l, 1.69 
Litlhtning Arrostnr-TV 
Galvanized Steel GuY Wire-0 /2tl 1, tl. 
Galvanized Steel Guy Wire -11/20 It ,c n. 
Rocket Twin- Lead -7i28 stranded........ 2c it. 
UHF -type Tubular 300 ohm Twin.Lead 

11110' roil, 4.95 
Rocket Open Line Twin -Lead 15110' reeb 20.93 
Mast Stan` -nit Insulators -:t" .10 
Stand -oil Screw Insulators -3- .03 

Wall Bracket- S- clearance 1.a9 
Wall Bracket -12- clearance 2.49 

ALL PRICES F.0.E.. D, 01110 
Do not remit more than complete purchase price. Pay 
shipping rchargesl 

vnneece`pt of g.'isI . 2.Sv.t deposit on 

Subject CO Change W,11.oet Notice 

OF CLEVELAND 

THE HOUSE OF TV VALUES 
102 Delco Bldg. Cleveland 3, Ohio 

EVERY 

RADIOMAN 
Can Use These 

SERVICE HINTS! 

Valuable Manual Yours -FREE! 
1. very page of "Hew to SIm 
pllfy Rad i o Repairs" Is 
packed with on.thebnch. 
practical 1ds. Contain. 
photos. Charts, diagrams- 
," fluff-no vague theory. In 
plain every-day language It 
gives you priceless augges. 
bons -new servicing ideas. 
you'll u and benefit from 
the experience of experts. 
Partial list of contents: Il,. -- 
b, Localize Trouble: How' 
Service Amplifiers: How t 

Test for Distortion: How te 
lest Audio Circuits: How to 
lest Speakers: How to Find 
Faults in Oscillators: How 
to Test Radio Parts -and Ws 
all yours -FREEI No obligation. 

ROUND, SQUARE, KEY and "D" 

OPENINGS QUICKLY MADE 

with Greenlee 

Radio Chassis Punches 

O. 

SEND COUPON OR GOV- 

ERNMENT POSTCARD FOR 

YOUR FREE COPY TODAY' 

FEILER ENGINEERING CO.. Dept 2 -N -1 
sots N. MonpeIlo Ave.. Skokie. 111. 

(Suburb of ChoeEOl 

Pease RUSH 
my FREE copy of "How to Slmpllf> 1 e 

Radio 

1 
Noce 

Addreu 

City Zone.... State 
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Save hours of hard, tedious 
work ... cut accurate holes 
in chassis for sockets, plugs, 
controls, meters, panel 
lights, etc. with GREENLEE \ \ Punches. In 1.1/2 minutes 

r or less make a smooth hole 
in metal, bakelite or hard 

rubber up to 1/16" thick. Easy to operate . 

simply turn with ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1882 Columbia Avenue, Rockford, Ill. 

Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated, delay will be prevented. 

PARTS BULLETIN 
Greylock Electronics Supply Co., 115 

Liberty Street, New York 6, New York 
has released an 8 -page television and 
radio technician's bulletin which lists 
a number of timely buys in television 
and radio tubes and parts. 

The company is also accepting re- 
quests for its 1953 catalogue which 
will be available shortly. The com- 
plete catalogue will contain 68 pages 
of offerings. 

PARTS DIRECTORY 
The Tube Department, RCA Victor 

Division, Radio Corporation of Amer- 
ica has recently issued a comprehen- 
sive, 142 -page "Service Parts Direc- 
tory" containing schematic diagrams, 
parts lists, and top and bottom chassis 
views for the seventy -one 1950 and 
1951 RCA Victor television receivers. 

Designed for the convenience of tel- 
evision service dealers and technicians, 
the directory speeds and facilitates 
the selection of service parts. 

The directory's pages are 11 x 17 
inches in size and so arranged that 
the parts lists and top and bottom 
chassis views for a particular model 
face the corresponding schematic dia- 
gram. Service parts are listed by sym- 
bol number. This arrangement facili- 
tates the location of the stock number 
of any part shown on the schematic. 

The TV receivers in the directory 
are indexed by model name, model 
number, and chassis number. The r.f. 
tuner chassis number appears on each 
schematic. The model name, and mod- 
el and chassis numbers are listed on 
the right -hand page margins to help 
locate information quickly. 

The directory (SP -1014) is now 
available from RCA tube and parts 
distributors. 

FACILITIES BROCHURE 
The products of Raytheon Manufac- 

turing Company, Waltham, Massachu- 
setts, are shown in the illustrated, 
three -color catalogue recently pub- 
lished by the electronics firm. 

A brief history of the company and 
a photo layout of its various plants 
are followed by detailed descriptions 
of the products of each of the com- 
pany's four divisions: receiving tube, 
power tube, equipment, and radio - 
television. A page is devoted to an 
outline of the concern's research ac- 
tivities. 
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THE BEST IN ELECTRONIC SURPLUS 
12 V. DC HEAVY BEAM MOTOR 

Rated at 1.12 horsepower 
at 1725 rpm, but actually 
with built -on reducing 
gears develops many, many 
times more power. Worm 
gear at end of reducer is 
43 rpm. As is, can be used 
for hoisting, electric plat- 
forms, portable- electric 
Lucks. conveyors, etc. Op- 
erates from 12 volts DC 

(two 6 volt storage batteries). Additional 
7 inch heavy brass worm gear available to 
reduce rotation to 0162 rpm, for antenna ro- 
tator. NEW, unused surplus. $15.95 PRICE, EACH MOTOR 7 
7 -inch Brass Worm Gear, for 212 rpm. $1.50 

Hi- QUALITY COMPASS 
AND ADJ. TRIPOD 

For orienting beam antennas, boat 
owners, hikers and many other 
useful applications where a real 

hi- quality compass is required. 
Compass is deluxe with hall and 
socket mount adapter, jewel mounts. 
built -in levels, a zero set, a screw 
for locking needle when not in use, 
two vertical sights- folding type. 
4 inch pointer on 5 inch compass. 
0 -360 azimuth calibration (counter - 
clock- wise). Tripod is exceedingly 
well made, telescoping from 20 
inches to 47 inches, and can be 
adapted for camera work. PRICE, 
Complete, as above, NEW unused 

EACH $14.95 EACH 

VARIABLE AUDIO OSCILLATOR 
For service test bench, 
code practice (by key- 

_. 
r of ham 

, tone modulation 
or commercial 

transmitters, or with 
oscilloscope for audio 
amplifier testing. Has 
5 -point switch to pro- 
vide 5 different audio 
tones. Uses a 12A6 

pentode to give plenty of audio power. Ad- 
ditional 12A6 in spare socket, for spare. 

No. IS4 spare as shown. With diagram. 
PRICE, 
EACH $5.95 

SCR -283 X'MTTING -RCVG. 
EQUIPMENT, COMPLETE 

Excellent Condition material, R'cvng range: 
200 to 400 KC and 4,150 to 7700 KC: 
R'mtting range 2,500 to 7,700 KC. Uses 
plug -in coils for band changing both tine- 
mit and receive. Receiver is superhet, trans- 
mitter uses VFO and has power output of t 

watts CW, 3.3 W. on phone. COMPLETE 
with tubes, all coils. 24 V. DC Dymunot,,r. 
Radio Control Box, Antenna Sts. Ii,ta 
cables. 
A REAL tBUY AT...PER SET $34.50 

CONDENSER MICROPHONE 
With 2 -Stage Pre. -Amp. 

Real, l'rocisien quality construction, double 
Helmholtz Resonator type, with combina- 
tion microphone and amplifier built -in cy- 
lindrical brass case 16 x 6 ins. Uses types 
:30 and 32 tubes in amplifier. Employs 
acoustical low -pass filter plugs (removable) 
for 5 -25 cycle response; removing plugs 
(threaded) and venting cylinder case will 
result in high -quality, wide -range studio - 
type microphone. As is. excellent for vibra- 
tion testing, percussion noises. shock 
sounds, oil exploration work. Original use 
-Sound (Artillery) Ranging E,u t. NEW 
UNITS. $34.95 EACH 

INDUSTRIAL CAPACITORS 
G. E. TYPE 18F75 
Syncro- Capacitor 

60 -50 -50 mfd.. l'yranol filled, 
Delta connected, 'JO V. AC. 60 
cps. All NEW, packaged ca- 
pacitors. For power-factor 
correction on 115 V. ll phase 
AC. etc. Large quant lt\ :alI- 
able. 
EACH $6.95 

G. E. VOLTAGE REGULATOR 
AND 

POWER 
SUPPLY 

MODEL 
3GVD14B3 

Output 750 volts at 10 ma; complete power 
supply using 8 tubes, with selector switch 
for regulating or non -regulating. Operates 
from 110 V., 60 cycles AC. NEW units. 
less tubes, with operational data and dia- 
grain. 
EACH $15.95 
32 VDC -110V AC CONVERTER 

Mfd. by Rato Engineering. for marine or 
farm installation. Rotary type, compact and 
ruggedly built for continuous duty. Rubber 
shock mounting on filter case, with complete 
input and output filtering. Output 110 volts. 
60 cycles AC. .225 KVA, but will operate 
efficiently on loads up to 300 watts. New 

nits only. 
PRICE, EACH $39.95 

INFRA -RED IMAGE 
"SNOOPERSCOPE" TUBE 

Extra- Special!! 
We've sold thousands of them to Labs, 
experimenters, Industrials, studios, etc. 
By using Infra -Red rays, this tube en- 
ables you to see in the dark. No scan- 
ning, no amplifiers. just a high -voltage 
power supply is all you need with this 
tube. Shows image in greenish -white n 
IN" screen. For night photography. 

n 

signalling, snooper or sniper scopes, un- 
derwater detectors, etc. British mnfr. 
SOLD IN LOTS OF 6 ONLY! Literature 
and diagrams furnished with each sale. 

6 for $15.00 
FRONT -END LENS, for Infra - 
Red Tube. Bausch & Lomb..Ea. $10.00 
Plain, Mounted Type E t 7.00 

ATTENTION, Please! 
To N. Y., N. 1.. Conn.. and other nearby Hams and 
Experimenters, we Invite you to visit our Retail 
Dept. and Bargain Counters. at this address. We 
have a terrific quantity of transformers (all types). 
capacitors of all types. relays, receivers. transmit- 
ters. electronic devices that will intrigue you. etc. - 
ail at sensationally low prices. We're in the heart 
of Coney Island. so visit the Beach, the Amusement 
area, and our Retail Display. No Parking Problem 
here! Please. do not write for catalogues or listing 
of this material. 

All Above Material Subject to Prior Sala. 25$'. 
Minimum Deposit with All C.O.D.'s. All Prices 
F.O.B. Our Address. 

-TELEMARINE- 
COMMUNICATIONS CO. 

3040 W. 21st Street, Brooklyn 24, N. Y. 
Phone: ES 2.4300 

20 -40 MC FIELD STRENGTH 
If AND WAVEMETER 

Uses to 11-1 1111 Alit-ru- aniinttr ttith a I 

IS4 Pentode. to receive signals in the 
20 -40 me range. 1.5 volts battery re- 
quired. Tuning dial has lock. for 
fixing position, and telescopic Antenna 
permits adjusting for strong or weak 
signals. Cali- 
bration chart 
in the base. 
With instruc- 
tion sheet and 
diagram. NEW. 
unused eq pt. 
Dim: 6 ' x ', x 1. . 

Wit antenna. 
PRICE, Each 

$14.95 
50 -60 W. SPEAKER UNIT 

Western Electric 
Speaker un its. for 
horn or bafileboard 
mtg. Shock and blast 
proof diaphragm. will 
handle up to 60 watts. 
Response to 

' 
0011 

cps, favoring high 
freq. Impedance 13 
ohms. Dim: 6" x 6" x 
4 i:," deep. Throat 
opening- l iti" dia. 
Anico 5 slug tut. 6 

SPECIAL, PRICE EACH $18.75 
BC -221 FREQUENCY METER 

Precise Signal Generator and heterodyne 
Meter, with crystal calibrator for check 
points every 1,000 KC. Range .125 to 20.0 
MC. Complete with tubes. crystal. Excel- 
lent Condition units, BUT NON- MATCHING 
Calibration Books. Follow the Instruction 
Manual for "Adjustments." and you can 
make the instrument and calibration book 
jibe. We could do it and charge you $95.00 
per unit. but we think you would prefer to 
do it yourself and save $30.00. 
BC -221 Freq. Meter. 
as Described. EACH $65.00 

MISCELLANEOUS SPECIALS 
The following items are for Exporters, Governmental 
Agencies. and Industrial Companies. Wholesale Only! 
All material is in stock and avallahle for immediate 
delivery. Descriptive literature and prices available 
upon request. 

MARINE 
TES X'mttr- Receivers for Ship or Shore. 
TAl 500 Watts Output, 175 -55iÓ KC. New EEquip- 

',lent, , with Spares, Motor Generator (AC and UC 
available l Starter. Tubes, Complete. 

TBK 111, 500W. Transmitter with MG. and 
Snares. 

GO-9 100 /125 W. IFittF Ship or Aircraft Trans- 
mitter. At or A2 Emission. All New with Spares. 

150 -AY Mackay IF Ship Xmttrs. 
8707 RMCA Ship Radio ('"mp:us 

MISCELLANEOUS 
DZ -2 Direction ',mkt,. 
GP -7 Aircraft 'l'r:m.mti hers. 
ZB -3 ILAS Eqpt. 
SCR -283 1t('VC and Y'mttng Eqpt. Complete. 
RT -3 ARN -1 Altimeter. 
RADIOSONDES AN. :UII) -1:) to I,. Nosy. 

SCR -610 Crystals, in sets (120 channels) or 
individually. TESTED. Write for PRICES. 

EXTRA! 
PE -104 POWER SUPPLIES for Receiver of 
SCR -284. NEW, with Spore Vibrator, Export- 
Packed. Large Quantify Available. WRITE 
FOR PRICES. 

GROUND AND AIR COMMUNICATIONS 
TDO \lit' lain -135 MC sow. AM S'uattr for 111) V. 

Lit GI) C. AC. 
BC -797 VHF 110 -126 MC. 60W. AM Output or 110 

V. 60 /60 C. AC. 
SCR -284 ground Portable AM, Trans -Recr Eqpt. 

for field Communications. 
SCR -522 VIII, 4- Channel. 100 -156 MC Trans -Rcr 

Eqpt. for Plane or ()round Communications. 
SCR -511, \ Valky- Talky. 5 -1t MC, Crystal Controlled 

Trams -Recr. with Plug -In Units for Freq. Chang - 
g. 

96.200A. 2 KW Wilcox X'mttr. 125-525 KC. a 

Cabinets: RF Unit, Modulator. Rectifier; Al, A2 
and Aa Emission. 

10 KW GE FM RF AMPLIFIERS. Type BF -3 -A, 97(- 

108 MC. Complete with RF Power Supply (sepa- 
rate u itl. New Eqpt. For increasing power 
FM and Television stations. Write for descrip- 
tive sheets and prices. 
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HOWARD W. SAMS & CO., INC. 

"TV Servicing Short -Cuts 
Based on Actual Case Histories 

shows you how to 
solve commonly 
recurring troubles 

the book that really 
teaches fast, expert 
service techniques 

This book describes a 
series of actual TV service 
case histories, each pre- 
senting a specific problem 
about a specific receiver. 
The symptoms of the 

trouble are described and then followed by a 
step -by -step explanation of how the service 
technician localized and tracked down the 
defect. Finally, there is a detailed discussion 
of how this particular trouble can be tracked 
down and solved in any TV set. The discus- 
sions which follow each case history are in- 
valuable -they explain how to apply the 
proper time -saving servicing techniques to 
any TV receiver. Here, in one volume, is the 
successful experience of experts -to make 
your service work easier, quicker, more prof - 
itable. Over 100 pages, 5 x 8! 1 ", illustrated. 
Pays for itself on a single service job. 
ORDER TK -1. Only $1.50 

"HOW TO UNDERSTAND AND USE 

TV TEST INSTRUMENTS" 

shows you how to get 
the most from your 
test instruments 
Provides basic ex- 
planations of how 
each test instrument 
operates; describes 
functions of each con- 
trol and shows their 
proper adjustment to 
place the instrument 

in operation. Covers: Vacuum Tube Volt- 
meters, AM Signal Generators, Sweep Signal 
Generators, Oscilloscopes, Video Signal 
Generators, Field Intensity Meters, Voltage 
Calibrators. Describes each in detail; explains 
functions; tells proper use in actual servicing; 
shows how to avoid improper indications. 
Because this book gives you a clear, complete 
understanding of your test instruments, you 
get more out of them, save time, and add to 
your earning power. Over 175 pages, 83' x 11', 
illustrated. 
ORDER TN -1. Only $3.00 

Order from your Parts Jobber today, or 
write direct to Howard W. Sams & Co., Inc. 
2203 East 46th Street, Indianapolis 5, Ind. 

My (check) (money order) for $ 
enclosed. Send the following books: 

TK -1 ($1.50) TN -1 ($3.00) 

Name 

Address 

City Zone.... State J 
118 

The catalogue also lists the ad- 
dresses of the principal sales offices of 
the company throughout the United 
States. 

INTERCOM DISPLAY 
Vocaline Company of America, Inc., 

300 Vocaline Building, Old Saybrook, 
Conn., has released a new counter dis- 
play featuring its portable intercom. 

In the form of an eye- catching ar- 
row, the display "points" to a "Voca- 
tron" intercom on which it stands. In 
this way the display takes no more 
counter space than the compact inter- 
com itself. 

The sales message is concise and 
"quick reading" and urges passers -by 
to "ask for a no- obligation demonstra- 
tion". 

The company will provide complete 
details on how the new display may 
be obtained. 

PHONO NEEDLE CHART 
Jensen Industries, Inc., 329 South 

Wood Street, Chicago 12, Illinois, has 
issued a new replacement phonograph 
needle wall chart which incorporates 
several exclusive features. 

Designed to simplify the work of the 
record dealer and the service tech- 
nician, this guide also aids retailer in- 
ventory control and shows authorized 
needle substitutions. 

A total of 78 different replacement 
needles are silhouetted on the chart, 
each with its Jensen "Durosmium" or 
sapphire equivalent. Representing the 
requirements of the 16 leading car- 
tridge manufacturers, it shows all the 
existing cartridge numbers in quick, 
easy -to -read style. 

The chart also features a "best 
seller list" which indicates the rela- 
tive turnover of each needle and, in 
effect, tells the dealer which of the 
many needles in the line he should 
stock heavily. 

Copies. of this 8" x 22" chart, which 
is printed in two colors, are now avail- 
able from the company's distributors 
or by writing the company direct. 

DU MONT SCOPE 
Allen B. Du Mont Laboratories, Inc., 

1500 Main Avenue, Clifton, New Jer- 
sey, has recently issued a 12 -page cat- 
alogue covering its Type 304 -A oscillo- 
scope. 

The publication outlines the features 
of the new instrument, instructions on 
calibrating the unit, data on the vari- 
ous controls, specifications, and other 
pertinent information. 

The catalogue is lavishly illustrated 
with actual photographs of the unit 
and scope patterns obtained at speci- 
fied settings of the controls. 

CENTRALAB PRODUCTS 
Centralab, A Division of Globe -Un- 

ion Inc., 900 East Keefe Avenue, Mil- 
waukee 1, Wisconsin, lists 470 new 
items in its new industrial and dis- 
tributor stock catalogue, No. 28. 

The book has been expanded from 
28 to 32 pages and covers the com- 
pany's five product divisions: variable 

.resistors, ceramic condensers, rotary 

and lever switches, printed electronic 
circuits, and steatite insulators. 

The fully -illustrated and indexed 
catalogue is available free of charge 
from any Centralab distributor or by 
writing the company direct. 

NEWARK'S 1953 CATALOGUE 
Newark Electric Co., 223 W. Madi- 

son St., Chicago 6, Ill., has issued 
its 1953 catalogue, No. 55. 

This 194 -page listing covers com- 
ponents, equipment, manuals, etc. for 
industry, laboratory use. high -fidelity 
applications, and for radio and TV. 
This complete manual carries a com- 
prehensive index for ready reference. 

HUDSON CATALOGUE 
Hudson Radio & Television Corp., 48 

W. 48th St., N.Y.C. has just issued 
its catalogue H -53 comprising 194 
pages of parts and equipment listings. 

Of particular interest to purchasing 
agents is the inclusion of the latest 
JAN cross -reference guide. The cata- 
logue is fully indexed to facilitate lo- 
cating specific parts. 

AUDIO CATALOGUE 
Terminal Radio Corp., 85 Cortlandt 

St., New York 7, N. Y. has just pub- 
lished a 132 -page audio equipment 
catalogue which contains fifty pages 
devoted to high -fidelity home music 
system components and seventy -six 
pages covering p.a., institutional, re- 
cording and broadcasting equipment 
as well as audio test instruments and 
similar specialized equipment. 

The new catalogue is available with- 
out charge to interested persons or 
firms on request. 

1953 POCKET BOOK 
The Tube Dept. of RCA has com- 

pletely revised and expanded the 1953 
edition of its yearly pocket reference 
and calendar notebook to provide even 
more technical data on its kinescopes, 
receiving and transmitting tubes, elec- 
tronic components, test equipment, 
radio and industrial batteries, and 
miniature lamps, than before. 

A section on troubleshooting hints, 
prepared by John Meagher, is included 
along with 16 pages of full color maps, 
a 58 -page diary, and a memo, address, 
and telephone number section. 

THORDARSON CATALOGUES 
Thordarson- Meissner, Mt. Carmel, 

Ill. has issued three new catalogues 
of interest to the industry. 

The #400 -K catalogue lists replace- 
ments types of power, filament, and 
audio transformers for the service in- 
dustry as well as standard types. A 
special section is devoted to TV re- 
placement transformers. The second 
catalogue is a TV replacement guide 
for the service industry. It provides 
complete information on over 2500 TV 
models. Manufacturers parts numbers 
and the company's replacement types 
are listed for power and filament 
transformers. filter chokes, audio, 
vertical, and horizontal output trans- 
formers, focus coils, booster trans- 
formers, and deflection yokes. 
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The #53 -A general catalogue gives 
specifications on the Meissner line of 
AM -FM tuners, receivers, and ampli- 
fiers and includes a section on receiver 
and amplifier kits. The company's new 
novice transmitter kit and hi- fidelity 
10 watt amplifier are listed for the 
first time. 

TV REPLACEMENT GUIDE 
Standard Transformer Corp., 3580 

Elston Ave., Chicago 18, III. has issued 
a simplified television transformer 
catalogue and replacement guide which 
lists replacement information on over 
4400 TV models and chassis. 

All the technician has to do is look up 
the manufacturer's part number, listed 
in numerical order by type of trans- 
former, then the Stancor replacement 
will be found listed next to it. 

U.H.F. ANTENNA DATA 
The LaPointe -Plascomold Corp., 

Rockville, Conn. is now offering an 8- 
page catalogue, entitled "UHF Anten- 
na Systems -How, What and Where 
for Every UHF Area ", to interested 
persons. 

The brochure includes valuable u.h.f. 
data of interest to the installation 
technician. It is now available at all 
"Vee-D-X" jobbers on request. 

PRINTED CIRCUITS 
Erie Resistor Corp. of Erie, Pa. has 

issued a new bulletin on its complete 
line of five types of electronic printed 
circuits, each in a range of capacities: 
diode filters, triode plate couplers, 
vertical integrators, pentode plate 
couplers, and audio output circuits. 

MERIT CATALOGUES 
Merit Coil ct Transformer Corp., 

4425 N. Clark St., Chicago 40, Ill. has 
issued two replacement guides, one a 
36 -page book covering practical re- 
commendations for replacements in 
over 6000 TV models and chassis and 
the other an 8 -page catalogue cover- 
ing transformers, i.f. and r.f. coils for 
auto radios. 

The auto radio guide is available 
from jobbers as Form No. 3 while the 
TV handbook is designated as No. 405. 
The company will also furnish copies 
on request. 

TAPE RECORDER DATA 
The Pentron Corporation, 221 E. Cul - 

lerton Street, Chicago 16, Illinois, now 
has available several brochures de- 
scribing its line of magnetic tape re- 
corders and recorder accessories. 

The first pamphlet is a six -page 
folder which describes the company's 
multi -speed portable tape recorder 
unit. The booklet points out applica- 
tions for the unit and gives concise 
data on performance and operation. 

The second booklet covers accesso- 
ries for tape recording, including tape 
player -amplifier, mike mixer, radio 
tuner, foot pedal, phonograph, tape 
player- preamp, speaker in baffle, re- 
cording tape, telephone pickup, water- 
proof cover, accessory cords, and a 
tape carrying case. 
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SALES INC. 
AN /APS -4 

Airborne radar. New. 
Complete P U R. 

Airborne radar set. New. T 
AN /APS -6 

Complete P U R. 

AN /APR -4 AN /APS -3 
1:1 11 I\ I I: ,\ TI'NINO l'NI'l' P U R All:Rol :Nf; RADAR I SET. Now Complete.... P.U. R. 

POWER UNIT PU -41/G 
Power Enit l'1' -11/(; (Kohler Model 15121:\) Is nn leetrie generating 
set consisting of a 4- cylinder, 4 -cyele valve -In -head. liquid cooled, 

1 manual starting (crank) gasoline engine directly cOOOnetrd In an a,c 
' grurlatnr of the revolving atmature type. Engine is raI 1._- ' ;-}I hot-seisms, at 1,21111 r.p.111. and em11.t11114,1 apprOx. 1 1.15 gallon ' 

C per ternir at latid land. I;rneratnr Is ratio at 1.5 kilowatts. Cule r., r single phase, 110 V., 13.6 amperes at 1101% potter factor. I.roa b. 

`,^ 45'; $width: 1G"; height: 36 . Weight (crated) 880 Iba. New In 
ç,,,: l.-..1 mrisinal Inox with spare parti $475.00 

AN /ARC -5 
R28 /ARC5 RECEIVER MC. $49.50 
temp tubes. Like Net (PYD 
T23 /ARC -5 lags. SMIT 100.15,1 

ME. \ \'lilt tubes. Like New 547.50 
III al UNIT'S FOR ONLY 592.50 

e 
G0 7/tear ie, Sfaeec4 / 

--_7 
IiT'.11 APS -I3 4II Mt'. IiCr,NS('I:IVER with . 

stages of 30 M(', IF aulpliller .trip. la.. ta 
tubes & 11.E. section. With dynamotor.. V.7 .7 

SCR -625 FAMOUS MINE DETECTOR 
For Prospectors, miners. oil runup :u, 
etc. New. $59.50 \l'IIILh TIIt:T 1.: \STI 

2 TRANSMITTERS 
BC -457 (1-5... MCI and BC -458 15 -3.7 MCI. 

nand tr'anstttitte's. .biptmtlt ,rest in. Lion 
nlgnanHt'. Less tuxes and stall. good 10,01. 
lII $4.95 PE11 SIT $9.50 

COMMAND EQUIPMENT (SCR -274N) 
used New usee N,w 

BC 442 ANTENNA RELAY. Less cond.51.95 8C -53 With tubes $19.95 
with cond. ............... S 3.95 Less tubes 14.95 

BC -451 'I'IL\NEIVER:R CMNTROI. DON 1.50 MC -211 40° ANGLE COUPLING UNIT 50.95 
eC -450 3RF.CEIYER REMOTE FT -234 MOUNTING RACK for single 

CONTROL DON 2.95 transmitter 2.95 3.50 
MC -215 MECHANICAL DRIVE SHAFT 

2.95 FT226 MoCNTING RACK for 2 Cum - Per length ....... . . . mallet \nitra. ......... . 3.95 
8C- 496 2POSITION RECVIVER FT221 MOUNTING PLATE for FT -220 1.50 CONTROL ItoX 2.95 Sc..,. Less tubes s 12.95 FT -220 MOUNTING RACK for 3 re- 
BC -455 0 -0 MC RECEPER. With tubes 9.95 14.93 celyern .... 2'25 

Larsa t,s.s 7.95 FT225 MOUNTING PLATE for .C456 2.25 
BC -454 :1 -0 MCr With tubes 9.95 BC -456 MODULATOR. For SCR -274.. 4.50 

Less tubes 6.95 Cauplete set of 4 tunes for transmitter 1.95 

RADAR TEST EQUIPMENT 
TS -3. TS -12. 7.5 -13, Tß.15, TS-:13. TS -:H, TN -35, 
TN -36, 

TUBES! NEW! ORIGINAL BOXES! 
United Quantities .k 

251tTL.. _Ea. $11.50 _ -i $11.50 

ARC -4 TRANSCEIVER 
1411-144 )Ir. Complete with cuutiol bus, tubes. 
12/24 VU(' dynamotor kith hrutatic. This. is 
special redurtiuu fur this uiomh only. $32.50 
Like net a 

31T -101 ARC-4. Neu $4.50 

234 -258 MC RECEIVER 
11 -tube flip' tunable retriser tit II $17.05 

at'hrn0atic. New 
V 

(tack $3.50 
Control Itos 1.50 

© N eeleaaeoua 4Sf 
, / [Q Q(,Q.CQ 

SURPRISE PACKAGE! 
20 lbs. of good, useable radio 
parts 52.95 

HS-18 HEADSET. 8.1100 ohms. New 52.45 BC 709 tItNTERPHONIE AMPLIFIER. With tubes, 
less h With 1. NEW... .... 3.95 NS 23 HEADSET. High Imp. New 4.95 PE -101 DYNAMOTOR." Used. ONLY FEW LEFT!. 1.95 

HS -30 HEADSET. Featherweight type. One tops CD -307 EXTENSION CORD. For IIS- 2333. NEW .95 
New 32.49 USED 1.49 RS -38 MIKE. NFw' .95 

HS33 HEADSET, low Imp. New 6.95 1.75 
BC 605 I AMPLIFIER. With dual HS -38 HEADSET. USED. excel. coot' 1.49 nuke input circuit. NEW... ..... 

o 

3.95 NFU' 3.50 RMÌ3 COMPLETE REMOTE CONTROL 'mac For 3 
T -26 CHEST TYPE MINE, New 2.75 separate transceivers. With TS -13 handset. de. 
T -32 DESK STAND MIKE. Graal. used end 2.75 c x01 outprll meter and EE -8 ringer unit. 110 V. 
LIP MIKE. Nagy O'pe. New .98 Al operated. Excel. cond. 29.50 

FL -8 RANGE FILTER 1.95 
TUBES! TUBESI TUBES! TUBES! TUBES! 

10.11;1 ..519.95 :b,)TII ...58.95 ,C1I ....54.95 : IFPT ..52.25 511.1.7 ..52.25 MAP -I . . 24.95 :tn)TI. . 8.95 :101 . 4.95 .lt'to 1.49 .89 
IGD1'.I .. 19.9S 5311.11 2.75 i11" 2.25 22111, .69 .99 

51P -22 MOBILE ANTENNA. MOUNTING RACK. INA L R TUNING METER. Used 5 3.95 t ululi l e le with It:mite:Ile. New...... ... .S 3.95 FL-5 RANGE FILTER 1.25 
TU -17 TUNING UNIT. .2-:I MC, Foi 11,223 TS -13 HAND SET TELEPHONE. NI: w' 7.75 

Naar. Used 2.95 BC -1033 75 MC MARKER BEACON RECEIVER. 1.70'5" TUNING METER. NEW....... 2.50 t,unp lele .inn tone. P.Y.R. 
WOBULATOR. See p. J tier. "I WW1, NI':w'S 5.95 FIELD TELEPHONE. FES. rmmplvte BRAND 
BC -1023 75 MC. MARKER ER BEACON RECEIVER. NEW. SPECIAL. nNl1 27.50 l2miplele with mise... mtg. 2ael.. NI, 10.95 
TU23 TUNING UNIT, 13.5. 5.2 Me.. For 11'-223 \mir. fled 2.95 LLrrLL sO COMBO 

INDUSTRIAL CORPORATIONS 
tir the most complete lote .tucks m l'. n p .mt. 

EIemeullic' Equipment. Test Egnt,m... 
:t Electronics. ('all tir write Mr 

BC624 VHF RECEIVER. Fret, range 100 -150 MC. 

Less tues & rastaIrá. 
with Conversion e,9.95 

BC -62S VHF TRANSMITTER. }req. range IOrUU.i50 
cr u Mt . Less tubes A crystals. with 

- 512.95 k..c.ii n il tit t led. good condition a. ,u 1 n 

BOTH Tit, \N `VITI'Eit! RECEIVER. lf1f1 9Ç Per S,t LOO JJ 

$5.00 MINIMUM ORDER ACCEPTED. All ileitis -oh eel to plJm sale. All .ahunneut5 140.1í mai,dmmse U.ilit. 
esidmOs add tax with rrmitanre. 20',r deposit requir i1. Please spirit .shipping instructions with older. 

EQUIPMENT WANTED! I1iuhet prives paid tor all glues ut Electronic !tear! 

ARROW SALES, INC. P 

O. Box 
Mailing 

Office-Warehouse: 

R, 

lood.Calif. 
Cable Address: ARROWSALES POplar 5-11111/ 

Vanto Ave., N. Hollywood, Calif. 
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What Do You Want to 

Trade In on a New 

hallicrafters? 
I have a complete stock of Hallicrafters receivers and transmitters. We will give you 
the best doggone trade -in in the world because we need used receivers badly for 
our trade. What do you have? Write me about it. I give you prompt delivery, 90 -day 
FREE service and the world's lowest credit terms. Write, wire, phone, 

A^t 
,kk 

or visit either store today for the best deal. Export orders solicited. WO w4ARA 

Popular Double -IF Model SX -71 
A double superheterodyne circuit receiver at 
modest cost. Built -in narrow band FM reception. 
Temperature compensated, voltage regulated. 
5 position band selector for 538 -1650 kc, 1600- 
4800 kc, 4.6 -13.5 mc, 12.5 -35 mc, 46 -56 mc. 
11 tubes plus voltage regulator and rectifier. 
Only $199.50 

All -Wave Receiver Model SX -62 
Covers 540 kc to 109 mc- including AM, FM, 
and SW broadcasts. Six bands: 540 -1620 kc, 
1620 kc- 4.9mc, 4.9 mc-15 mc, 15.32 mc, 27 -56 
mc (AM -FM), 54 -109 mc (AM-FM). Only $289.50. 
Other popular Hallicrafters models: S -76, 
$169.50; S -40B, $99.95; S -72, $109.95; 

I S -721, $119.95; S -81, $49.50; S -82, $49.50. 

HENRY RADIO STORES 
"WORLD'S L A R G E S T D I S T R I B U T O R S O F SHORT WAVE 

1240 Bli 
LOS ANGELES :5 

CALIF 

RECEIVERS" 

THE ORIGINAL 

ULTRA - LINEAR 
WILLIAMSON AMPLIFIER 

,h 
famau. 

AGROSOUND 
T0,300 

Transformer 

Model UL -I Power Amplifier, 

20 watts, UltroLinear Williamson -type Circuit. 

AVAILABLE 
SEPARATELY 

Producer of 

the sickIy 

BROCINER CORNER REPRODUCERS 

Completely snde pendent, self -pow- 
ered, remote control unit. Incorpo- 
rates the famous Model 4100 
Phonograph Preamplifier Equaliser 
and the Model CA2 Control 
Amplifier, 

I 

BROCINER 
ELECTRONICS LABORATORY 

1548 SECOND AVENUE NEW YORK 25, N. Y. 
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TV Receiver Sensitivity 
Measurements made 

Simple with 

The e 1t* 
New SensiMeter 

Portable 

Net 

i1295° 
M. Applied for 

Approved by 
eodi,tg televiww 

,nonvioavre.sl 

Consult your Job- 
ber or writ. for 
further inform:Wow 

* Takes the guesswork out of 
TV service 

* Checks receiver from antenna 
terminals to picture tube 

* Microvolt scale is divided 
into 3 sections as a guide 
for the servicemen 

* Sensitivity testing is accepted 
by servicemen as the best 
method of determining the, 
cause of bad pictures 

022 South Dearborn Street, Chicago 5, Illinois 

The third brochure is a small folder 
briefly describing the portable tape 
recorder and its accessories and is 
designed as an envelope stuffer or 
mailing piece. 

Details on any or all of these bro- 
chures are available from the com- 
pany. 

U.H.F. Antennas 
(Continued front ¡cage 58) 

again provide a 300 -ohm termination 
at (L -L). 

The close positioning of B -B, D -D, 
and E -E form an array possessing a 
very low "Q ". This low "Q ", in effect, 
represents a dipole of a large electri- 
cal diameter which, in turn, accounts 
for the broad (all v.h.f. channel) fre- 
quency characteristics of the entire 
array. 

So much for the v.h.f. sections of 
the composite array of Fig. 9. To this 
is added the tilted dipole in front of 
rod F -F for reception of signals over 
the u.h.f. band. F -F, as we have said, 
acts as its reflector. 

Now, to prevent interaction between 
v.h.f. and u.h.f. sections, another 
printed circuit filter is added to the 
array. The low- frequency electrical 
equivalent of this filter is shown in 
Fig. 8A, while its physical appearance 
is indicated in Fig. 8B. The transmis- 
sion line to the set is connected across 
points P -P. The u.h.f. antenna is then 
connected to one end of this filter and 
the v.h.f. section to the other. The 
various resonant circuits comprising 
this filter are shown, together with 
their resonant frequencies. Isolation, 
now, is achieved in the following man- 
ner. The u.h.f. signals leaving the 
u.h.f. array see short circuits in the 
195 mc. and 70 mc. resonant circuits 
because the u.h.f. signals can pass 
through the condensers of these sec- 
tions. On the other hand, u.h.f. signals 
see high impedances in the 680 mc. 
tuned circuits. Therefore, there is no 
tendency for any u.h.f. signal picked 
up by the v.h.f. antenna to reach 
points P -P. Any u.h.f. voltages reach- 
ing the transmission line must thus 
come from the u.h.f. antenna. 

Considering v.h.f. signals, those corn- 
ing from the v.h.f. section will encoun- 
ter little opposition from the 680 mc. 
resonant filters and therefore v.h.f. 
signals will reach points P -P undimin- 
ished. However, v.h.f. signals picked 
up by the u.h.f. array will be largely 
lost across either the 70 mc. tuned cir- 
cuits (for low v.h.f. band signals) or 
the 195 mc. filters (for high v.h.f. band 
signals). Very few of the v.h.f. signals 
from this source will reach points P -P. 

The antenna is designed to operate 
with any 300 -ohm balanced line and 
at present this means either the 300 - 
ohm flat twin -lead or the 300 -ohm tu- 
bular. There are, however, other low - 
loss lines being developed to provide 
better u.h.f. operation than the lines 
now available. 

(To be continued) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Signal Distribution 
(Continued from page 47) 

plifier can overcome some of the dif- 
ficult problems of signal levels on the 
system. With individual channel am- 
plifiers it is possible to adjust the level 
of each station in relation to a uni- 
form signal distribution amplitude 
and establish an optimum signal -to- 
noise ratio for each station. In a dif- 
ficult local -fringe reception area the 
strong signals can be held down to a 
level that will just prevent overload 
by high amplitude levels. Fringe sig- 
nals are amplified as much as possible 
to bring them near what is considered 
to be the desirable distribution ampli- 
tude. 

Possible combinations of these basic 
units in practical distribution systems 
are illustrated in the block diagrams 
of Fig. 3. The first shows a simple 
system that can be used for a small 
apartment building or a store demon- 
stration arrangement in a strong sig- 
nal area. In this basic arrangement 
the amplifiers are for matching and 
isolation. Some losses occur, so it is 
really only satisfactory with strong 
signals and a limited number of out- 
lets. Notice that the larger distribu- 
tion outlet amplifier can feed indivi- 
dual receiver groups as well as a line 
running to smaller distribution ampli- 
fiers. 

A fringe or weak signal installation 
would require the addition of a wide - 
band amplifier or a channel -strip am- 
plifier group to bring up the signal 
levels. Such an arrangement can also 
be used in a strong signal area for 
supplying the signal to a larger group 
of receivers. When the signal level de- 
clines to a specified minimum level 
another amplifier is inserted to re- 
establish signal distribution levels for 
continuance of the line. Each ampli- 
fier point recovers the losses encoun- 
tered in the previous section of the 
distribution system so signal division 
can be continued. 

Still another distribution plan is 
shown in Fig. 3 and can be used to 
supply hotels and apartment houses 
or groups of dwellings. Line lengths 
must be evaluated (db loss- per -hun- 
dred -feet) and made no longer than is 
required so signals can be amplified to 
the prescribed level of 10,000 micro- 
volts by the next amplifier of the 
chain. 

Distribution Problems 

In a difficult multi -outlet area such 
as that north and east of Philadelphia, 
a distribution mixer with individual 
channel amplifiers is a necessity if 
New York and Philadelphia reception 
is desired. In this area there are very 
strong local signals and weak fringe 
signals (some 60 -80 miles to New 
York). There are many stations to be 
received (10 stations maximum) and 
strong adjacent channel interference 
must be overcome. Practically all re- 
ception difficulties exist that would tax 
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SIGNAL GENERATOR 
Model 320 
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to 112 m - 
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-ready for opera- 

SPECIAL! $24.95 

Radio City Products 
Model 449 

VOLTOHMMETER 
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. 1.0 Nt NISI 

Huhn. 
SPECIAL! 

so 

$14,95 

APPROVED 
Model A200 

SIGNAL 
GENERATOR 

BRAND NEW SPEAKER SALE! 
4^ P.M. ..$1.39 M. I'.M. ..52.95 

SPECIALS! 
A full line of 111,...r,lii!e. I.11 ",. 
tala. l'icko l'I \lo oil rthe 
New 0.E. IR.lurt:n ice Cartridge are 
available at latts Itr:lnch Store. It 
o.ill 

l ' 

1.i. 1. U I. coins. In and browse 

BC -221 Frequency Meter 
Ural Value! (IUANTl1 "l' Is 1.1 \11'11:11 
-so bra n a first vd. They 

ust 
like ne çith -oirig lnal cali- 

bration 
:1r 

charts.w Range 112 . 20.111111 
RC with rental check points 10 all 

..hitc,tmwele 
with $129.50 

1 t toes 
MODULATED T t. . 5189.50 
MODULATED T1P F with AC 

Power 
Su 

en 179.50 
These Frequency Meters are tested. checked for 
frequency alignment and ßY AAAAA EED. 

MN -26 INSTALLATION 
MN -26c RECEIVER -Remote 

r 

control 
commercial type 

; sgational. 
Ind- 

cities direction of e desired trans- 
mitting station. i hand%- franpnncr 
,:1 e I30KC h' 151111KC: hon 12 fiV 
upe 
Original Cost 5600.00 " "- $39.95 

0 
ARMY TEST UNIT 1 -236 

Meter is contained in a metal box 
5l'" long x 33i" wide x 31¡" 
deep. Comes complete with test 
leads and instruction book. Can 
be used for testing between AC 
and DC measuring resistances of 
circuits. checking fuses and test- 
ing capacitors. 

SPECIAL $4.19 

MINIMUM ORDER S2.00 
Immediate Delivery - Send 25e4 
deposit on C.O.D. orders. All ship- 
ments F.O.B., N.Y.C. (N.Y.C. 
residents add sales tax to your 
remittance.) 

For Rural Areas, Hotels, Commercial 
Steamers, Boll Parks. Etc. 

U. S. NAS 1 111.1 l'bl. I.Irctrlc .legal -,nor uip- 
nt i designsid fur reinforcement , u'h the s n 

Indul to °1111grrmer degree than, the same 
Iiar 

aci 
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DEMONSTRATION GIVEN AT EITIIF:R OF $)Aft [ft 
PLATTS STORES Ys7 í1Y 

SCR -274N 
COMMAND 

and 
ARC -5 

EQUIPMENT 

RECEIVERS 
BC -453 -190 to 550 KC 
BC.454 -3 to 6 MC 
BC.455-4 to 9 MC 

TRANSMITTERS 
A.955- 2.1 to 3 MC . 

29.95 
BC- 458 -5.3 Io 7 MC 7.95 9 95 1 7.9 5 

ARCS.T.19 -3 to 4 MC. 24 95 34.95 
BC -459 - 7 to 9.1 MC 24.95 
T -15 ARC 5 -500 to 800 KC 29.9 S 

ADDITIONAL EQUIPMENT 
BC-456 Modulator 2.49 2.95 5.95 
BC -450 Control Box (3 Receiver) 1.49 1 95 2.75 
BC -451 Control Boa (Transmlller) 1.29 1.79 2.39 
BC -442 Relay Unit (ANT) 3.69 
Plugs: PL'147, 148, 151. 152, 153, 
154, 156 -EACH t -25 
Flexible Shilling with gear to lit 

carvers 
3 Receiver Rack 1.79 
2 Transmitter Rack 1.69 
Single Transmitter Rack 
DM 32 Dynamotor for Command Set 
DM -33 Dynamotor for Command Set 
Mounts for 2 Trans. Rack, 3 Rec. Rack, 
Modulator, d Antenna Relay Unit 

EXCELLENT 
USED USED NEW 

529.95 54 9.9 5 

24.95 
513.95 19.95 

r 

2.29 
2.39 

3.95 
2.95 

1.95 

2.69 
2.96 
3.97 
3.97 
5.95 
3.95 

HEADSETS 
HS -33 Imv Impedance with cord 

)'lug, sed, fine condi- 
tion 

IIS -23 high 1 pia daore. BRAND 
NEW with r pals....... 5.95 

HS -:1:1 lose Impedance. BRAND 
NEW with ear pads. cord 
amt 11.54 plug ... ..... 

CD-307A 
NEW-Western Electric. .. 5.95 

H-10I7A Cords. a ft. e. I... 
two 

. .. .89 
H- DI IL/ h15h Impedance. InNUdes t 

. 

re. 
craving t. ........... 
S1116 high impedance-used 2.49 

20 POUNDS OF 
ASSORTED 

RADIO PARTS 

A TERPIFIC BUY 

ONLY ..,.$2.79 

TURBO AMPLIFIER 
1 tithe Amplifier used he 
U. S. Air Force í I3 V. 

;t1Yht 1 ,IM d". 
$119 BRAND NESV 

SPECIAL 

PLATT ELECTRONICS CORP. 
DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 

PHONES: WO 4-0827 and WO 4 -0828 

121 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


UHF -- CONCORD HAS IT --UHF 
VEE-D-X All -Channel UHF -VHF Antennas 

The VEE -D -X "V" 

, 

VR-MM30 

VEE-DX MIGHTY MATCH 
Model I. 
u9b"d ,d , u:LUlill: ' I Ill.- 

um.nua nilh 
line. AIDInUil 

rlr;; 
:a 

lit 52r35 I.f.r3l.uu. lnvSrlF, 

$1.62 
"-II.S 

S3.97 

UHF ADAPTING BRACKET 

88C 

VEE-D-X "Ultra Q-Tee" 

?]- 
sill ( I1iiei 2-13. 

A11. 1. 

S8.38 
ULTRAQTEE darkest. High gain 2 -tiny lar to above. List 830.35. 517.58 lour Net tost 

"Smartest Booster Buy of Them All!" 

SUTTON UHF 
BOOSTER 

CONVERTER 
ONLY 

$3495 
I II I il\I 

I II '1 

GET ON OUR SPECIAL 
BARGAIN BULLETIN MAILING LIST! 

For o r Speal Bulletins. listing Red Hot Limited Quntit ci 
y Buys, -writ, ou name and address on pos- tal card. and send it TODAY -to Dept. N -2. 

RECEIVING TUBES ®,, ' v. n BRAND NEW 

BOXED 
OFF LIST PRICE! 64 l GUARANTEED 

Net .Type Net 
18JGT ...S1.02 68F5 
IHSGT . . . .68 6806G 

.88 SeSO ... 1.00 
1.92 7N7 .88 

11-4 .84 SONS .. 
11.6 1.06 6BJ6 . 

.84 12AT6 
.84 12AT7 1.16 .84 68K6 195 .8a 6118667 
.60 12AU6 

1.36 12AU7 .96 155 .76 6C4 
1T{ .84 6C86 .. 

.68 12AV6 
.84 12ÁV7 . 1.16 1TS6T 1.04 606 

1%2A . .. 1.06 6F6 
.88 l2Á%7 _ 1.00 
.84 I28A6 .76 305G7 ... 1.00 6F6GT 3S .80 6F8G 
.66 128117 . 1.03 

1.34 128E6 
3V4 80 68 
5046 .60 6116GT 

.66 125A767 
.74 1268767 .74 

SV4C 
51.303 

.98 615 
. .54 6.1507 

.60 1251767 

.60 125N7GT 
1.00 

.92 SY3GT ... . 616 
... 80 61t6G7 

1.00I12507G? 
.64 19806G 

.64 
2.40 

GAGS 
6AKS ... 1.66 6L6GA 

1.25 19C8 1.2' 25806G7 
1.28 
1.36 6AK6 

GALS 
94 654 

... .72 65A7G7 
.68 251607 . 

.74 2525 .. .68 
.66 

SACS 
SACS ... 76 6587 

.66 25266 .. 

.66 35A5 ... .54 
.72 

GARS 
6AS5 

... 66 651707 
... .84 651707 

.74 35CS 

.98 351.60T . 

.80 
6AT6 
6AÚ6 

.. . .62 65N76T ... .72 65Q76T 
.88 35W4 
.60 3SZ5GT . 

.68 
.50 
.50 6AU7 

SANS 
88 678 

... 62 6V6C7 
1.16 SOBS ... 
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.80 
684G 
68116 

. . . 1.28 6W4GT . 

... .76 6W66T 54150166T 

.80 
.68 

1.S6 6BA7 
SOCS 

. . 1.00 684 

. .. 80 6XSGT 
.62 11723 
.62 11726G7 

.62 
1.00 6BE6 .76 

Concord Radio 
55 Vesey Street. Pkon5 
New York 7. N. Y. Dlsby 9 -1132 
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the performance of a multi -outlet in- 
stallation. Consequently, we can con- 
sider this as an ideal testing area. 

In this section the individual channel 
amplifier and mixer combination af- 
fords greater versatility. Individual 
amplifiers tune to specific channels 
and amplify only those signals that re- 
quire amplification. Strong signals are 
not amplified (and for some installa- 
tions must be attenuated) and, there- 
fore, are not permitted to reach over- 
load levels. Here is a definite aid in 
overcoming adjacent channel inter- 
ference. A wide -band amplifier would 
only accent adjacent channel spill- 
over and intermodulation because of 
over -amplification of strong local sig- 
nals. 

In a typical installation, Fig. 1, a 
Blonder -Tongue MA4 -1 -M was used. 
This unit will accommodate four in- 
dividual channel amplifiers. The most 
consistent New York channels are 2, 4, 
and 5 and individual amplifiers were 
used for these channels. A Channel 10 
amplifier occupied the fourth position 
because it is the weakest local chan- 
nel. 

Two antenna arrangements were 
employed, each performing satisfac- 
torily. In the first plan, Fig. 4A. 
a compromise low -band yagi was 
used to receive New York Channels 2, 
4, and 5 and a separate conical type 
for local channels. The yagi was ap- 
plied to the Channel, 2, 4, and 5 ampli- 
fiers; the conical to the Channel 10 
amplifier and the wide -band antenna 
input of the mixer. The strong local 
Channels 3 and 6 signals entered the 
mixer at this point and consequent 
attenuation reduces their levels to safe 
interference limits. The mixer output 
feeds the distribution system. Weak 
signals have been strengthened; strong 
ones, retarded. Thus, from this point 
conventional wide -band amplifiers can 
be used to maintain distribution 
signal levels. In areas where there 
are fewer stations, a separate and 
peaked antenna could be used for each 
weak station and, it is apparent, the 
individual channel amplifiers afford 
maximum antenna versatility. 

The same plan can be used for a 
two- receiver home installation. Just a 
single "Directronic" antenna was used 
to supply the signal to the four chan- 
nel amplifier (2, 4, 5, and 10), Fig. 4B. 
The wide -band antenna input of the 
mixer was not used. Instead, by prop- 
erly connecting a jumper on the 
mixer, the wide -band antenna input 
circuit can be used as a second output 
and two receivers in the house were 
supplied with all signals and no inter- 
action. It is important to realize that 
the Channel 3 and 6 signals entered 
the mixer at a useful level via the 
Channel 2, 4, and 5 amplifiers. 

The advantages of the second plan 
insofar as a dwelling is concerned are 
single simple antenna installation and 
two- receiver feed without any addi- 
tional equipment. Disadvantages are 
that "Directronic" switching is re- 
quired as the switch must be set prop- 
erly for either New York or Philadel- 
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\. w 11512,1A remote control units export parked. 

I::1rh 16.00 
lush telephones with dill ,S ringer 1105. 

l'on,plctt 9.00 
11:8 field telephones re con,litioned in stained 

leather hues re.. 

H0e1l,d 

t1 ,t.Ilhe- 
- 

20.00 
New Transmitter and receiver units. like E 

perella..gea 
twith Y II AI & Fl Each 1.26 

I<r 
.,d ISound 

Power Army 
Phones 

w 

... .t . Each 25.00 
. ml. r'Á11 igato r clips R Ft Each .60 Kl coils Each .50 

New Kellogg 82Á 
i ,, Each .75 

New . fool rubber 
coo 

ls V.1.1.4 7 plug. , Enb 
I-,. l,,ek.l Earl, .75 

keys. s. Lock, make and hunk Imsll lone. caeli 
strip contain,. comp lela F:arh 7.00 lrler 2 Ilse fork strips 27.i.217Á nitg a0Ench 
per strip 4'arh 9.00 

It .ilionett operators' bend & chest sets 
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phia reception. Also, New York sig- 
nals do not receive the benefit of the 
full antenna gain obtained with a 
yagi -type antenna. 

To amplify more than four channels, 
a second mixer amplifier can be con- 
nected in series with the first mixer, 
Fig. 4C. For this area it was expe- 
dient to insert Channel 7, 9, 11, and 
13 amplifiers into the second mixer. 
These are the most inconsistent sta- 
tions because of erratic signal levels 
which vary widely due to weather con- 
ditions. Daytime reception is not pos- 
sible in most of the area. Evening 
signals vary from very poor to quite 
good. However the second mixer fur- 
nishes fairly good reception of these 
stations in the evening. 

For a single dwelling installation 
two antennas are advisable in order 
to make full use of the high -band sig- 
nals when levels rise -a "Directronic" 
can be used for Mixer #1 (as dis- 
cussed previously) and a modified 
stacked yagi for the New York high - 
band channels to be introduced via the 
second mixer. In a multi -outlet sys- 
tem serving a number of families, the 
most practical plan is to use a low - 
band yagi for Channels 2, 4, and 5; 
a stacked high -band yagi for Channels 
7, 9, 11, and 13; and a conventional 
conical for local reception. 

In summary, the examples given de- 
monstrate the versatility of the chan- 
nel amplifier -mixer combination in re- 
ducing the problem of distribution in 
areas where there are numerous sta- 
tions with great variations in signal 
level. 

CODE PRACTICE 
By DR. T. H. LIPSCOMB. W4RTJ 

ilISE and WSI. -end out nightly (at 2a18 
IT EST) weather, baseball scores, polit- 
ical information, and human interest 
news at a rate of approximately twenty - 
live words -per- minute. 

I have re, ently recorded some of this 
material at seven and one -half inches - 
per -see I on tape and play it back at 
just half this speed. This gives twelve 
and -half words per to of 
straight matter at a speed which is ideal 
for code practice required for the 
"Amateur E lit' I" and "General 
Class" licenses. 

This sanie material could equally well 
be recorded at 78 rpm on discs and 
played back at 331/3 or 45 rpm. 

The table below li.ts the iimes. calls, 
and frequency of broadcasts which are 
suitable for Ohl: ' ' g this code practice 
material. -3Ò- 

Stations transmitting code signals. 

TIME FREQ. 
(EST) CALL (kc.) ORIGIN SPEED 

11:18 p.m. WSC 125 NJ. 25 
6350 
8430 

11,175 
12.675 

11:18 p.m. WSL 5555 N.Y. 25 
11,115 

1:05 a.m. KFS 6270 Calif. 25 
12,550 

3:10 a.m. KPH 126 Calif. 25 
6370 
8440 

12,735 
12:00 noon DZM 8670 Manila 25. 
' "Learning the Radiotelegraph Code," ARRL 

February, 1953 

"" PLUS' 6NL(JE ANTENNA 

nerfeta 

ULTRA VISION TV! 

UHF stations are springing up 

all across the country. Demand 
is terrific. Start right with a 

performance antenna that can't 
give you "customer headaches." 

SIMPLICITY ... NO ELECTRICAL OR MECHANICAL BREAKDOWNS 

The facts: high signal -to -noise ratio. Here is why. The Double -O 
antenna has high directivity along horizontal planes, acts like a 
wall in blocking noise from vertical sources and cancels out at the 
feed point all noise and multipath reflections. In addition, 2- circle 
antennas fed 90° out of phase with a gain of 3.8 db, plus I db 
gain over a single dipole in each of two circles, give an overall 
gain in forward direction of 5.8 db. Result ... low noise, high 
gain 

/Perfect 
Vision, 

P ECONOMY ...Simple, tough aluminum construction 
means low price, no maintenance, long life. 

PM RUGGED CONSTRUCTION ... simplicity of design avoids 
fragile, expensive insulators, no chance of electrical or mechanical 
breaak/down. Supported at current node ( ground potential). 

/LW APPEARANCE...no more monstrosities on the roof...just 
simple, attractive...perfect Double -O. 

H O INSTALLATION... no more "servicemen's nightmares ". 
Double -O is a serviceman's dream...comes completely assembled, 
just a "U" clamp to tighten, no "adjustments: 

It's the DOUBLE -O for PERFECT ULTRA VISION... ACT NOW 
AND BE READY WITH A UHF ANTENNA THAT 

NEEDS TO BE SOLD JUST ONCE. 

RYTEL ELECTRONICS MFG. CO. 
9820 Irwin Avenue Inglewood, California 

Also connector clips, impedance 
matches, tube reactivators, tube -pull- 
ers, etc. Over 800Rytel distributors in 
the United States. Write for further 
information. 
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aLt ezriz 
4k&. 

f¡Q » 
(Je/ dAte72esi 

it comes to you 
in the subtle shading of a piano... 

in the clean brilliance of violins. 
the purity of a flute. Your ear detects 

the sweet mellowness of cellos. 
the roundness of a clarinet .. 

yes, even the iridescense of clashing cymbals. 
And, as the symphony swells to crescendo. 

its dynamic energy adds a flood of color 
to your musical canvas. 

For those who can hear the difference. 
these are the elusive pleasures 

that often remain hidden 
in the grooves of fine recordings. 

These are the thrilling 
new listening experiences that 

are released for your enjoyment when 
you use quality components by Pickering. 

PI['KEfiINC and company. inorpornlli! 
Pickering lliyh Fidelity Components are 
available through leading Radio Parts dis- 
tributors everywhere; detailed literature 
sent upon request. Address Department C -1 

Oceanside, L. I., New York 

)000 

1HSU -- 
s KCKBpCKS 

against because of 

NOW 

COO R01.S 
n 1n'\nI 

77 '- 

In 3 sizes 

2 oz., 4 oz., 8 oz. 

Your guarantee for 
quieting noisy tele- 
vision and radio con- 
trols, switches and 
other moving parts is 

OUIETROLE . . . the 
original, quality lubri- 
cant- cleaner. There is 

no substitute for "real 
insurance' to satisfy 
your customers. 

Carried by recognized jobbers ... everywhere. 
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manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 

COMPETITORS* 
Team Up to Bring You One 
Great Electronics Firm 
Geared for Greater Values! 

LOOK AT THESE BUYS! 
l'BOI'- PIT('Ii 7,11 t'rl«It.S, new, original 

boxat 517.95 
MICRO SWITCHES, new ...29c ea., 4 for 1.00 
R(' -42 ANTENNA MOTOR & REEL. 

24 V., I)1', n c 5.95 
DM -53AZ Ol NAM, (TORS, 12 V. input 

(for IN'-7331,) 9.95 

Special Value Combination! 
954 ACORN TUBES & SOCKETS 

Brand 29 pr sets Si 
New C :see; 

buy 4 
M F:TEIt SPECIAL! 0-1 MA M I:1' I:R, 2 round, new, boxed ...53.95 
ARC -4 complete with tubes, less dynamotor. 

Excellent condition 29.5 
LIP M ICIt till ION ES, M(' -419. brand new .9 
TUNINI: KNOBS, shipped postpaid . 59 ea 
TELEPI IoN I: IIA N I)SET HANGERS. 

postpaid 1.98 

POWER TRANSFORMERS 
I Ill V., lit/ ey. prlmarY. 
1.10 V., 31) MA secondary. 79c es a.3 -1 Amp. Ed. . 

I It for grid dip kits, test equipment. rte. 

New Partnership Will Pay 
More Cash for Your Equipment. 
tipi wb:,t Soll Illlut r 

out for 
r 

radio equip tuent t 
red tape or 1.-a,1 ot action 

mo Slrl,-Iu6,' Write tilas 

HARJO SALES CO. 
Formerly CANDEE -AIRCO combined with 

ALVARADIO SALES CO. 

4109 BURBANK BLVD., 
P.O. Box 1.187 Magnolia Park Stat ion 

BURBANK, CALIFORNIA 
Phone: ROckwell 9 -1070 

What's New in Radio 
(Continued from page 86) 

company's "Sensicon" circuit with 
"Permakay" filter and employs 21 
tubes (only 5 types, however, for econ- 
omy in maintenance). The transmit- 
ter, which has a nominal power output 
of 20 watts, uses 9 tubes. 

HIGH RATIO CONDENSER 
Johanson Mfg. Corp., Boonton, N.J. 

is marketing a new concentric high - 
ratio condenser with a range of 1 tipfd. 
to 35 µµfd. 

Designed for low minimum capacity, 
high "Q ", applications, it has been 
used successfully in ten -channel trans- 
ceivers. A. friction spring locks the 
rotor to insure stability. Constructed 
of silver -plated brass and Pyrex glass, 
it operates well at the higher fre- 
quencies. 

OVAL RESISTORS 
Milwaukee Resistor Co., 700 W. Vir- 

ginia, Milwaukee 4, Wis. is producing 
a new line of oval -type wirewound 
resistors to provide higher wattage 
ratings in small areas. 

The resistors are currently available 
in 10 watt (%" x % ") and 15 watt 

( 2/s" x 1 ") sizes. Spacers attached to 
ends of aluminum mounting strips 
permit easy stacking and better heat 
conduction. 

HIGH -SPEED CONDENSER 
A butterfly -type variable condenser 

capable of continuous operation at 
speeds as high as 3200 rpm is avail- 
able from Hammarlund Mfg. Co., Inc., 
460 W. 34th St., New York 1, N.Y. 

Units are available with series effec- 
tive capacity values ranging from 5.4 
to 17 µµfd. nominal. Air gap between 
plates is .030" nominal. Outside dimen- 
sions of each silicone- treated steatite 
base are 1%" x 1% ". 

PORTABLE TAPE RECORDER 
A battery -powered portable tape re- 

corder with spring -wound motor, the 
"Broadcaster Model 610 -SD ", is now 
available from Amplifier Corp. of 
America, 398 Broadway, N.Y. 13, N.Y. 

Measuring only 111/2 "x10 "x71/2 ", 
the unit weighs 15 lbs. with batteries. 
It operates at 71/2 inches -per -sec., fur- 
nishing 15 minutes of playing time on 
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a 5" diameter, 600 -foot reel of tape. A 
single -track head with double -gap is 
used. Recordings may be played back 
on any a.c.- operated studio unit at 
equivalent speed. 

ENGINE FOR MODELS 
Production is underway at the 

Herkimer Tool and Model Works, Inc., 
Ierkimer, N. Y. on a new class A 

engine designed for radio -controlled 
model plane operation. 

The "OK Cub .14" weighs only 23/4 

ounces but will carry sturdy radio 
equipment even in bumpy air. The 
company points out that the FCC now 
allows any model fan to fly his ship 
by radio control on the Citizens band 
(27.522 or 465 mc.) with approved 
equipment by just filing a registration 
form with the Commission. 

"META -GUN, 
A volt -ohmmeter in gun form has 

been introduced by Jersey City Tech- 
nical Lab., 880 Bergen Ave., Jersey 
City 6, N.J. for radio and TV service 
work. 

It has a built -in light, a flexible 
probe for reaching test points, and a 
trigger range selector. All work can be 
performed with one hand. The Model 

3A has 1000 ohms /volt sensitivity and 
the Model 3B 20,000 ohms /volt sensi- 
tivity. The gun measures 51_ "x8 "x3 ", 
operates on four self- contained pen- 
light cells, and weighs just 2 lbs. 

MOBILE CONVERTERS 
Radio Manufacturing Engineers, 

Peoria, Ill., a division of Electro -Voice 
has release three new mobile convert- 
ers for hams. 

The MC -55 is a five -band model cov- 
ering the 10 -11. 15, 20, 40, and 75 meter 
bands. The Model MC -53 is a three - 
band converter for 2, 6, and 10 -11 
meters. The Model MC -57 is a three- 
February. 1953 

ORDER BY MAIL FROM 
WHOLESALE RADIO 
Low Prices Complete Stocks Fast Shipments 

All Directional TV AERIAL 
Same Clear Pix as Motor Rotating Aerial 
Systems Costing Triple! o c 
FOR FRINGE AREA 19 77 

COM ith three 112 
ft. ,a 

s 
ts. 75 ft. 3 cond. 

cable. lecttoor f 9ui rings and mounting 
F:Iectr'oniealIv Imams r 
Plete :1611 rotation to give 
clear pie on ra it Ì eimuneln. l'. rtl.tl ;l direction with 
directronlc .elector sw. 
mounted 

' 

on o near TV 
set. on,l. ete double 

ticked array with IN III' 
1einum 

double 
n 

alloy ol 
lenl ts.u 

AX -599 same s TX-599 
tess acts. 1uY ring & 
n00. base 16 95 TMXo99 

New! Sensational, Sound 

AMPLIFIER 
COMPLETE 
WITH TUBES $950 

& SPEAKER. . 

N.;lly e has a use 
his `s sensational 

plitiar. 1,i. with all speed 
reci.61 player. null eliminane 
S11(01al wiring and hookti, 
to radio or TV. l'ar with FM 
timer. C,e a pair with n 
Trophot',. . 11 rr tare 
ot i baby 

mhr. "Full mn volume control with nn -art 
switch. r .Alnico 5 j`\Î 

range 
speaker. Input lark for Ninno 

mike. O Attractive cabinet covered 'I simulated alli- 
gator 

wi 

leather. 7: e 

W_fIl 
z' li -ß" II. Complete With 

e .e . I-,' /-.rapt'. 7111OCT. 126117. AC or Ile 1.11-120 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. Weather neaten. 

In ft. long. I I,' eIi. Strnittnt rust. 51.95 
n fl. ton^_. I I4- dl. Crimped end 1.19 

CHIMNEY MOUNT BRACKETS. 
("M.I.6 Complete with strap. Pr. 1.59 

ANTENNA SWIVEL [ASS. Aluminum. 
Fits I t I" 0.16. mast ectlein .39 

GUY WIRE. li stranded _ 20. 
50 Feet .39 
2_.1 i red 511 fl. reels. 1200 rt. 6.00 oterTW11re. 

300 OHM TWIN LEAD. 
1B ft. : IU 

DOUBLE 
5R9s: INIF ft. .. 1T .45 

RMSLI PTNI THROW 
Model 

SWITCH. .45 
RMS LIGHTNING ARRESTOR. nle.lel 1 ..\-:1. 

N . "Pen 011 ohm line. l'1. :lnroyel. .59 
ANTENNA WALL MOUNTS. 

PAM I for ode, 1 

MOUNTS. 
di. R" from mast to 

1.15 
PAM -4 for oohs. I " -I tif" di. l'p to 121 s" 

from wall 1.89 
PAM-Il for poles .4 " -11/2' dl. Adj. I ".Ill 

frn, wall 3.45 

Address Orders to Dept. RN -2 

Immediate Shipment! 

UHF YAGI 
TV ANTENNAS 

Hi- tensil aluminum elements Sá95 
For all UHF channels T 
We Have Complete Line! 
EICO KITS! . 

5 SCOPE? pI 1, 

kt. ZOO., ululen.11, rr 

lle 
todtot! 

feature. 11n:ó Iar.l Lionlr,R 

I ;c 
ettrot, 

. 

Ptotrace 
anywhere on 

"tCl with 
d 

e, inclIn r. i. 

ior etched rulem.mf pale! 
steel case. 115 V. 110 cycle 

$44.95 81 :_nl7sl3". Model 1251. 
Model 425 Factory wired -579.95 

OTHER FAMOUS EICO KITS! 
KIT WIRED 

RF Probe Kit for 'Scope.. 1711F-S 3.75 :' -( -5 5.95 
Tulm Tesler 15K- 34.95 ti2 5 - 49.95 

25.95 221 - 49.95 
\'T\"11 with 70s^ meter 21.1K- 32.94 214 - 54.95 
RF probe for \'T\'S1 P-7:F- 3.75 1 7i- 4.95 
lit" prvrbe . ..... . 11\'P-1- 8.95 
RC Bridge . Rf1. l'0m- 

pnramr 18.85 n'oA- 39.95 
20.111111 11hmnevoll llul 

timelar ni:F- 24.95 -o..-i - 29.95 
As above pre- 

cision resistors .'7F- 29.95 i-- - 34.95 
]OOOlhmn:volt mul 

(Dueler . . . . . . . . . . . . 5 0 0 K - 14.90 "d{a - 18.95 
Same as al,rre with Irí 

precision resistors 

tar 

r 
e. r.....556K- 16.90 :'l - 23.50 

11100 0hm. a ill ,tltime- 
. Ilrna. O-Ir uP ln 

0-500ne 536F- 12.90 Saa - 12.90 
An above wit.b If pre- 

cis 
a.i.mrs 

526K- 13.90 526 - 16.90 
rerll,-11trn,metar 311F- 14.95 7e11 - 17.95 
RV Signal 0emraor.... :120K- 19.95 :1211 - 29.95 
ItF Signal l:amratnr :122K- 23.94 :122 - 34.95 
Peluso HF' .Slg. (:enerolnr :,1 :K- 39.95 315 - 59.95 
T\'.F51 Sweep (lnrralor ]fillK- 34.95 300 - 49.95 
SD., & Square Wave 

Audio Generator raper 377F- 31.95 377 - 29.95 
nlIli-i;nrlTr;eeer 1-1..-.F - 19.95 115 - 28.95 

GE REPLACEMENT STYLI 
smvlr s p 

Itr.l-0111 SaPphiro. .6.1.1 
u 

5 2.10 
Il1.1-11112 Iliamm,d. Jo, 16.50 
I0.14103 itinmm.. ti, .0:1 16.50 
Ill'.1-11114 Diamond. Anil 16.50 
Itlr.l-11n.-r Sapphire. . mI 2.10 
IIr.I-Illln Sapphire. .0...25. . . .. . . . . . . 2.10 

Assemblies for Triple Play 
I11.1-1107 Sapphire. .11111 .Ir .oo- mn 5 3.57 
Itl'.1.010I Sapphlre. .1101 & .110:1 comb 
ill'.1.111 I I1Inm 101 &.11112-, comb 
Ill'.1.1112 Diamond. .n11I & 3103 comb 
1(1,1.013 1.0I1 olamond. mot. Saphir .00 I 

It 

29.97 
29.97 
18.60 

Write for Free FYI Bulletin 

WHOLESALE RADIO PARTS CO., Inc. 
3H W. BALTIMORE ST.. BALTIMORE 1. MD. 

THE MARCH ISSUE 
of 

R.ADIO. TELEVISION NEWS 
Will Ire on Sale Feb. 2 

Ile Sure lo Reserve Your fop's 
Now: 

New Electronic Headquarters- 

VAN SICKLE RADIO SUPPLY CO. 
1320 So. Calhoun St. Phone E -4136 

FORT WAYNE 2, IND. 
Please note new address. Eugene Van Sickle. Owner 

EASY TO LEARN CODE 
is a 

s 
y to learn o speed 

with an instrnetograph 
increase 

Teacher. 
Affords the quickest and most prac- 
tical method vet developed. For be- 

ginners or advanced students. Availa- 
ble tapes from beginner's alphabet 
to typical messages a all subjects. 
Speed range 5 to 40 ,WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Inetructograph Code Teacher lit - 

Ily takes the place of operator - 
Instructor and enables 

an 
to 

law end m code without fur- 
ther assistance. Thousands of successful operators have "acquired the code with the ul etructngraph System. 
Write today for convemenl rental and purchase plans. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 
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STAN-BURN 
frP -A * * *K± 

* 
1 -11 12 or more * 

*s., V 1,'s" 52.98 52.20 # DOUBLE V Dowel 3.45 2.45 
# DOUBLE is- 3.55 2.55 4 

Fo_ ded' Hi Straight Low Quick Rig # 
IrmO en 

Nts 
4.25 3.25 * 

WINDOW CIC A LS 4.95 3.75 
.4, 5 FOOT SWEDOED .79 .69 * 

10 FOOT PLAIN 
TV WIRE 

1.39 1.29 * 42 Mil. S 9.95 M Ft. * 55 Mil. 300 OHM 14.95 M Ft. # 72 OHM COAXIAL 5.00 M Ft. # 
CATHODE RAY TUBE SPECIALS # 

* Standard Brands -Unconditionally Guaranteed # 
C. E. 21EP4A $37.35# *57P4 $43.55 24AP4A 73.20 # #7JP4 18.15 SELDON * 10BP4A 18.35 108P4Á 14.30* 

0 *12KP4A 27.50 14BP4A 20.35* # 121P4A 21.40 15DP4 22.55 # 
# 12UP4B 27.10 16FP4 24.85 # # 14CP4 20.60 16EP4A 24.85 # # 14EP4 18.45 16DP, HP4A . .. 24.854c * 16AP4A 29.10 16JP4A 24.85 * *16DP4A 26.65 16LP4A 24.85 

16CP4 . 27.85 16KP4A 24.85 # # 16KP4/ 16RP4 . 25.25 178P4 26.05 # #17 BP4A 23.90 19DP4 28.50 # 
4t 17CP4 23.90 19ÁP4 28.50 # *19AP4A 34.80 20CP4 30.80 * *20CP4 35.45 21EP4 ....... 32.45 * *20LP4 36.95 16EP4A Rauland 42.00* 
*CHASSIS 630 REGAL with Cascode Tuner.$149.50 it *OPEN FACE CABINET 42.00* 

SPECIALS * * Prong Vibrators, each. $ 1.29# *Lots oc 12 or more 1.19 *12 Heavy Slug Speaker SperInl 4.98* 
# Audio Devices. Discs and Scotch Tape in Stock # *1ÌÌ" E'laeilea US23f0ilantie 11.= 

opina. .. .53.30* 
WIRE RECORDERS IN STOCK #WILCO% GAY -Model 2A10 S 89.97# *PENTAON - Model 9T3C - 2.speed Tope Ite- *Amplifier RADIOrCRAFTSMAN Net 134.50* Model RC2- 11,1'Amplifier 42.89* 

Set # Model CS_Stil 
li'!ll \l'nl 

AlapIllier \,t 199.45# * AUTHORIZED DISTRIBUTORS for 
eral Electric, Kenrad, Tung -Sol, National Union. # De Wald, Regal, Automatic and General Motors. # 

* We carry a Complete line of HI- FIDELITY * 
#and sound equipment. Send us your requests. # 

We also carry a complete line of popular makes of Ra -# *die and TV tubes o at 50 . discount. Also many other* 
*lPonI purpose and transmitting types, ana 1 lec- is pparyoand e9,i ipment at lowest prices. sens u # 

*Towns: of 20a reg i,r rde'ts for promet quotations. 
s* 

with o Balance COD. Aí1 
FOB. NEW YORK Wareliou,e. immun rde 55.00. 

*Write for our latest price list to Dept. RN -2"" 

ANTENNAE SPECIALS 

MASTS 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

(C.8.S. THEATRE BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

band unit covering 10 -11, 20, and 75 
meter bands. 

All models have edge -lighted dials, 
side -knob tuning through a 25:1 worm 
gear drive, individual slug -type coils 
for each band, three -gang tuning, four 
tuned i.f. circuits, and an output fre- 
quency of 1550 kc. 

Bulletin #169 covering all of the 
company's converters is available on 
request. 

PENCIL SOLDERING IRON 
A pencil -type soldering iron for pre- 

cision applications has been introduced 
by The Lenk Mfg. Co., 30 -38 Cum - 
mington St., Boston 15, Mass. 

Available in either 25 or 40 watt 
sizes, the new tool weighs 2 ounces, 
measures 71/2" over -all, and comes 
equipped with a 1/8" dia. tip. The han- 
dle is of plastic. 

5 -INCH SCOPE 
Electronics Measurements Corp., 280 

Lafayette St., N. Y. 12, N. Y. is offer- 
ing a new 5" service scope, the Model 
600. 

The vertical amplifier has a wide 
ban1 and can be used up to 5 mc. A 
two -step attenuator input is available. 
Synchronization is available on either 
positive or negative phase of input 
voltage through the vertical amplifier 
or from an external source. 

RECTIFIER TESTER 
Jackson Electrical Instrument Co., 

18 -46 S. Patterson Blvd., Dayton 2, 
Ohio has developed an instrument for 
testing all radio and television seleni- 
um rectifiers rated from 20 to 650 ma. 

The Model 710 operates on 110 to 
125 volts a.c. and has a variable in- 
dicated voltage range of 25 to 300 
volts a.c. Use of the instrument is 
simple. After the load and voltage 
indicators are set and the line voltage 
adjusted, the test lead clips are placed 
on the rectifier terminals, the correct 

meter range is selected, and test 
switch pressed. The "Good -Bad" dial 
shows the condition of the rectifier 
and indicates life expectancy. 

TRANSISTOR SOCKETS 
Transistor sockets are now available 

in limited quantity from Mycalex 

Tube Socket Corp., 60 Clifton Blvd., 
Clifton, N.J. 

Contacts can be supplied in brass or 
beryllium copper. The sockets, the 
"Mycalex 410 ", are readily solderable 
and will not warp or crack when sub- 
jected to high soldering temperatures. 

NEW ELECTROLYTICS 
Aerovox Corp. of New Bedford, 

Mass. has introduced a new series of 
twist -prong base electrolytics for fil- 
tering in selenium rectifier circuits. 

The Type AFHS series has been 
especially designed for this service 
with provision being made for han- 
dling the high ripple currents found in 
selenium rectifier circuits. 

CONNECTOR KIT 
Elco Sales Co. is now offering a 

"Varicon" miniature connector kit 
through its jobber outlets. 

The new kit contains all parts need- 
ed to assemble the company's mini- 
ature connectors. Detailed instructions 
accompany each kit of components. 

-3- 
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LARGEST SELLING 
ROOSTER 
at any price! 
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International Short -Wave 
(Continued from page 65) 

closedown. (Ridgeway, South Africa) 
Brazil -The new Radio Cultura out- 

let, ZYR57, 9.745, Sao Paulo, can be 
heard best on Mon. when HCJB, 
Quito, Ecuador, is absent from that 
channel; noted with identification 
2300. (Niblack, Ind.) Wants reports to 
Av. S. Joao 1285, Sao Paulo, Brazil. 
(Villela, Md.) The Brazilian which 
tested some time ago on 11.855 was 
an experimental transmitter, PRB4, 
Radio Club de Santos, Rua Jose Caba- 
lero 60, Sao Paulo, Brazil. ZYR63, 
Radio Emissora de Piratininga, Praca 
do Patriarca 26, Sao Paulo, Brazil. 
operates on 6.025, 50 kw., 0400 -2300. 
(Serrano, Brazil, via Radio Sweden ) 

Radio Nacional, Rio de Janeiro, is 
scheduled in Portuguese 0345 -1500, 
1800 -2310 on 9.720; 1703 -1937 on 
15.295; Spanish at 1400 -1420; by this 
time should also have a service in 
English. (WRH) ZYK3, 9.565, noted 
1705 in Portuguese. (Tonsi, Wisc.) 
ZYR59, Sao Paulo, A Voz de Series. 
is noted on 3.338 at good level 1830- 
2100. (Ridgeway, South Africa) PRL4, 
9.770, Rio de Janeiro, noted with Eng- 
lish session 1700 -1800 recently. (Sut- 
ton, Ohio) 

British Honduras -Radio Belize on 
announced 4.950 can be heard occasion- 
ally in USA with weak to fair signal, 
much CWQRM and aircraft phone 
QRM, around 1830 -1904A sign -off. Uses 
English. (West, Va., others) 

Bulgaria -Radio Sofia, 7.671, an- 
nounces English for Europe now 1345- 
1400, 1600 -1630 on this channel par- 
allel with 6.070; for North America 
2000 -2030, 2300 -2315 on 9.700 (is slight- 
ly lower). (Pearce, England) Noted on 
9.700A with good level in the 2000- 
2030 period. (Lund. Iowa) 

Canada - VE9AI, 9.540, Edmonton. 
Alba., noted at fair level 1845; at 1900 
announces for medium -wave CJCA. 
(Brown, N.Y.) Calgary, 6.030, Alberta, 
has good signal around 1400; an- 
nounces "The Voice of the Prairies "; 
power is listed 100 w. (Gaylord, Wash- 
ington State) CBNX, 5.970. St. John's, 
Newfoundland, noted to 2235 sign -off; 
is in the clear after 2230 when HI4T 
signs off. (Machajewski, N.Y.) 

Cape Verde Islands- CR4RA, 7.112, 
Praia, noted 1515 with call in Por- 
tuguese. (Pearce, England) And sign- 
ing off 1700. (Saylor, Va.) 

Ceylon -Radio Ceylon sent these 
current schedules- Commercial Serv- 
ice -2045 -0230, 15.120, 100 kw., Eng- 
lish to India, Pakistan; 0730 -0830, 
15.120, 100 kw., Urdu, Hindi (VOA 
relay) to India, Pakistan; 0844 -1145, 
11.975, 100 kw., English to India, 
Pakistan; 2045 -0230, 7.190, 7.5 kw., 
English to India, Pakistan; 0630- 
1145, 7.190, 7.5 kw., Hindi (0630- 
0830), English (0830 -1145) to India, 
Pakistan; 0015 -0130. 17.820, 7.5 kw., 
English to Africa; 0415 -0615, 17,820, 
7.5 kw., English to Southeast Asia; 
0630 -0845, 11.975, 7.5 kw., Hindi to 
February, 1953 

SEE LEO FIRST FOR ... . 

hallicrafters 
I can SAVE you money ... Liberal Trade -ins i; J "' LEO I. 

MEYERSON 
WOGFO 

SPECIAL NOTICE -NEW SX -73 NOW AVAILABLE AND IN STOCK - $975.00 

$179.50 t 

S -76 RECEIVER 
Extra selectivity with double superhetro 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550 -1550 Kc, 1.7.34 
Mc in four bands. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes, less speaker. 

NAME YOUR TERMS LOW DOWN 

$224.50 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

PAYMENTS PERSONALIZED SERVICE 

HALIICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S-81 $49.50 S-40B 5119.95 
S-82 $49.50 S-53A $ 89.95 

A-84 $99.50 S-72L $119.95 

S-38C $49.50 5-77A $119.95 

R -46 Speaker $19.95 HT-20 XMTR 

ST-83 $129.95 
S-78A . $ 89.50 
SX-62 $299.50 
S-72 Portable $109.95 

$449.50 

Famous WRL RADIO 
REFERENCE MAP 25c 

CU on 10 -20 8 75 Meters 

NEW LOG BOOK 25c 

PHONE 7795 

IT'S NEW! IT'S FREE! 

WRL 1953 CATALOG 
Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, WQfGFQ 

Send For \ 
FREE Copy / 

WRITE -WIRE 

a 
WNW .u. uu..r s . 

WORLD RADIO LABORATORIES 
704 west Broadway 
Council Bluffs. Iowa 
Please send me: 

Rodio Map 
New Catalog 
Used Equipment List 

Norne 

o 

R-2 

SX71 Info 
5 -76 Info 

o New Log Book 

Address 

City Stole 

ti/ 

1220 pages 
80,000 items 
8,000 illustrations 
8 "xll " -5Ibs. 

The right part when you need it for service 

This perw:uænt, hard cover ONicial Buying 
Guide of the electronic-TV parts and equip- 
ment industry with its comprehensive de- 
tailed index, eliminates the need for main- 
taining files of small catalogs and manufac- 
turers' literature. RADIO'S MASTER cat- 
alogs 90% of TV and 
electronic equipment. Not 
merely part number list- 
ings-complete descrip- 
tions, specifications and 
illustrations written and 
compiled by each manu- 
facturer. Enables you to 
stake comparisons or sub- 
stitutions right now 

n.her. price UNITED CATALOG PUBLISHERS. INC. 
.eO -p on 1 r, re throrrph .$1 . 110 Lofoyeue 51. New York 13 

Wi.ïer /Úá1°äm ter 
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Sensational Performance! 

MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and 70° COSINE YOKE 

Tube 
Complement: 
28 tube. 

3 rectifiers 
1 CRT 

32 

, 441? 
to t,) 

All Channel.) Booster 
Broad band single knob control preamplifer 
built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT -IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT -PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 
AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. WRITE FOR CON- 
FIDENTIAL PRICE SCHEDULE. 

Mattison features a complete line of cabinets 
MADE IN MATTISON'S OWN CABINET FAC- 
TORY. 36 breathtaking designs that blend per- 
fectly In any setting, traditional or modern. 

All 

CABINETS 

MADE IN 

MATTISON'S 

OWN 

CABINET 

FACTORY! 

The AMBASSADOR 17" and 21" 
Best Looking . Best Value. Tool 

F1111 size console for eye level television. Available 
in genuine mahogany or blond mahogany. Fea- 
turing removable safety glass. Dimensions height 
a inches. width 26 inches, depth 23 inches. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREE!! 
Write for Mattison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 
"$1.000,000 FLOOR PLAN." 

144rT F 

Manufactured with integrity 

When you buy from 
Mattison you need 
only one source of 
supply: You can buy 
a Mattison Chassis. 
a Mattison Cabinet or 
a complete Mattison 
TV Set' 

Mattison Television & Radio Corp. 
10 West 18Ist St Dept,RN, N.Y.53, N.Y. 

India, Pakistan; 2100 -1145, 6.006, 
7.5 kw., English (2100 -0630), Oriental 
(0630- 0830), English (0830- 1145), re- 
laying Home Service (Sun. opening is 
at 2045 Sat. EST). Home Service 
( Western) -2000 -0330, 0530 -1130, 6.075, 
250 w., English; 2000 -0330, 0530 -1130, 
3.395, 250 w. Honl.e Service (Oriental) 
-2000 -0300, 0600 -1200, 4.900, 250 w.. 
Sinhalese, Tamil. Schools Service 
2315 -0215, 0315 -0500, 6.075, 250 tt .. 

4.900, 250 w., English, Sinhalese . 

Tamil. (Scheirer, N.J.) 
Chile- CE920, 9.200A, Punta Arenas, 

has been at fair level recently to 
2200A sign -off; slogan is "Radio Mili- 
tar Austral." CE960, 9.593A, noted 
around 2000 at good level; announces 
"Radio La Americana." (Niblack, Ind.) 
Closes 0030. (Kary, Pa.) 

CE1175, 11.73A, noted with power- 
ful signal 2303. (Bellington, N.Y.) 
CE622, 6.220, Santiago, heard with 
news in Spanish 2130, then music. 
(Levy, N.Y.) 

China-Radio Peking's 11.69AV 
channel has been noted with English 
1730 -1800 again lately. (Niblack, Ind., 
others) Noted in Britain with strong 
signal on 15.060AV with English ses- 
sion 0400; announced English broad- 
casts as 1730 on 6.100, 7.500, 9.040, 
10.260, 15.060, 15.170, 0400 on 6.100, 
10.260, 11.690, 15.060, and 0830 on 
11.690, 15.060. (Pearce, England) Noted 
on 7.500 early mornings (EST) and 
evenings to around 2000. (Chatfield, 
N.Y.) 

Schedule received by Scheirer, N.J., 
from Radio Peking, listed these Pek- 
ing outlets for use in relay of Home 
Service -6.100, 7.500, 9.040, 10.260, 
15.170 at 1800 -1830, 2100 -2150, 2255- 
0145, 0425- 0845, 0900 -1300; listed Muk- 
den, Manchuria, on 7.660; Shanghai on 
5.985, 6.812; Wuhan on 6.645; Chung- 
king on 6.154, 11.000; Sian on 6.400, 
9.480. Rosenauer, Calif., notes slow - 
speed Chinese 1000 on 6.100, 7.500, 
9.035A, 9.435 outlets. 

Another Chinese channel noted is 
6.05 heard lately after 0400 and as 
late as 1030 in parallel with 6.105A 
Peking; 15.060AV and 15.130A are 
heard in parallel often after 2000. 
(Balbi, Calf.) Radio Sian, 9.480, is 
heard at good strength opening 0600. 
(N.Z. DX Tintes) 

Costa Rica -TIDCR, 9.62, has news 
in Spanish daily 2350 -2400 sign -off. 
(Bellington, N.Y.) 

Cuba -Tests in English around 
0030 -0130 (at least Sun., Mon., per- 
haps other days) to learn how well 
the medium -wave transmitter on 590 
kc. is heard in USA, have been carried 
also on the 11.727A and 6.450 short- 
wave channels of COCY. (Guentzler, 
Ohio, others) Asks for reports to 
CMCY, P. O. Box 770, Havana, Cuba. 
(Levy, N.Y.) 

Cyprus -ZJM6, 6.790, logged 1100- 
1130 with Arabic music; time signal 
1115. (Wada, Japan) Noted parallel 
recently on 6.12A and 6.168A around 
2345 in Arabic. (Bellington, N.Y.) 

Dominican Republic - HI2A, Santi- 
ago, La Voz de la Reeleccion, opens 
0700 with Dominican National An- 

r H AVING TROUBLE 

GETTING FAR AWAY 

TELEVISION STATIONS 

U P TO 125 MILES 

AWAY -OR MORE? 

WHAT'S YOUR ANSWER 
TO THIS QUESTION? 

If you're in FRINGE area - not right next door 
or fairly close to the television stations you Want 
to get, you need the DAVIS VHF SUPER -VISION 
ALL -CHANNEL ANTENNA. For ALL CHANNELS. 

DAVIS SUPER- VISION 
FOR FRINGE AREA & DX 

"The Original Antenna Sold With A 
Money -Bock Guarantee" 

Built By America's Fastest Growing 
Antenna Manufacturer 

The DAVIS SUPER. VISION is one of the three 
basic elements necessary for FINE RECEPTION. 
It's actually as important as the finest television 
receiving set. So, when you buy, BUY RIGHT - 
oll the way through: Set, Antenna and Leodline. 
And the services of a competent television techni- 
cian to make the installation. If you miss on one, 
you'll miss what you're really buying: AMERICA'S 
FINEST TELEVISION RECEPTION. 

The DAVIS STORY is o BIG STORY -in perform- 
ance. Get all the facts. Aside from distance and 
DX reception, know about the "other ten" impor- 
tant features. 

PRICED RIGHT for such fine reception. List only 
$34.95. Worth every cent of its cost with "the price 
forgotten long after fine reception remains." 
AT YOUR JOBBERS, or MAIL COUPON TO r 

DAVIS ELECTRONICS 1.25 
4313 West Magnolia Blvd., Burbank California 

SIRS: RUSH INFORMATION TO ME AS CHECKED 
BELOW: 
D Send Free Technical Data on new SUPER- 

VISION ANTENNA. 
Send Name and Address of NEAREST JOBBER. 

Name 

Street 
City State 

i 

SPEAKER RECONING 
Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Recoiling information. 

WESTERN ELECTRONICS CO. 
3161 \ \eM l' altos !tenser I, foie. 

ON.THE BATTERY RECORDER 

WALKIE- RECORDALL apECORDéR- LAYBAGxr 
Lonti e, 

permanent. 
manen t. 

indexed recording at 

Ps 5up 
up o ataae. 

oH, 
n oeteñcé le - 

twea. dlct ltnn, ',wee phone sales talks: " -rile 
walking. riding "r dying. Records in closed hrielca.r 
with "hidden mike : Write tar Petalled Literature 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dep'I RH 2. NEW YORK 3 N Y 
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them; is readable to 0745 when begins 
to fade out; during hours of darkness 
is usually snowed under by strong 
QRM. (Kary, Pa.) HI8Z, 5.023A, is 
sometimes intelligible around 2000, 
but has bad CWQRM, Kary says. 

Ecuador - HC1AC, 6.210A, noted 
with call 2216; nice level; announced 
"La Voz de La Democracia." (Niblack, 
Ind.) Excellent opening 0600 with 
news in Spanish. (Kary, Pa.) HC2BK, 
listed 4.710 but nearer 4.700A, Radio 
El Mundo, Guayaquil, is best after 
2200 to 2300A sign -off; programs then 
are entirely musical, with many com- 
mercials in Spanish; HC4AS, 4.202, 
Bahia de Caraquez, is fair to poor 
daily, with had CWQRM; has news in 
Spanish 1945- 2000A; mentions "La Voz 
de las Caras." (Kary, Pa.) HCJB, 
11.915, noted at good level 0015 -0130. 
(Lieberman. N.Y.) And to 0300 at 
good level in Ill. (Gustafson) 

Egypt -SUX, 7.866A, sometimes has 
strong signal 1400 -1700; all- Arabic. 
(Chatfield, N.Y.) At least some days 
runs to 1800. (Brown, N.Y.) 

El Salvwlor- YSAXA, 11.950, San 
Salvador, La Voz Panamericana, was 
audible recently from interception 
0945 to past 1200, had sporting event. 
(Kary, Pa.) YSUA, now on 6.190A, 
noted to after 2030; should sign -off 
around 2400. (Stark, Texas) 

Ethiopia -ETAA, Radio Addis Aba- 
ba, 15.047AV, noted recently 1320 -1420 
with English recordings of popular 
music and English announcements; 
poor level, heavy CWQRM. (Saylor, 
Va., others) Is heard often in Britain 
now from 1030A sign -on; some days 
has religious (missionary) programs 
in English around 1030 -1100; has Eng- 
lish news some days 1110A; format is 
irregular. (Pearce, England) 

Finland- Helsinki, 15.190, noted with 
news 0700, parallel 9.555, 17.800. 
(Pearce, England) English should be 
repeated on these channels around 
2200. 

France- English from Paris is daily 
0245, 6.145, 7.240; 1445, 11.970; Sun- 
days only 0800 -0900, 7.240. (ISWC, 
London) Noted on 6.200 at 0200 -0300 
with musical session, strong level; on 
6.145 signing on 0300 with program in 
French weak. (Chatfield, N.Y.) 

French Cameroons- Douala sends 
on 7.287 at 1230 -1500 (Sun. also 0500- 
0800) according to "Malmo DX- aren ", 
Sweden. Not confirmed. 

French Morocco -Radio Maroc, 15 
Avenue du Congo, Rabat, sent sched- 
ule for CNR3, 6.006, 1 kw., as 0200- 
0330, 0600 -1000, 1200 -1800 (Sun. 0200- 
1800). (Kary, Pa.) 

French West Africa -Radio Dakar, 
9.560, noted opening with French 
march 0200. (Pearce, England) Current 
schedule is 11.896A weekdays 0130- 
0300, 0700 -0900, 1400 -1810, Sun. 0200- 
0900, 1300 -1810; 9.562A, weekdays 
0145 -0315, 0730 -0845, 1200 -1730, Sun. 
0430 -0845, 1330 -1730; news in French 
on 11.896A at 0230, 0800, 1500, 1800; 
on 9.562A at 0800, 1700. (WRH) Some- 
times opens on 9.560A as early as 
0130. (Radio Sweden) 

Germany -By this time, the German 

February, 1953 

NOW... AT LOWEST PRICES! 
BROADCAST BAND & AERO MIKES and HEADSETS 

115-33 Low Impedance Headset 
11N -26 -C Remote Controlled Naviga- 
tional Direction tinder and , ml. 
cations receiver. ' Maillai DI, i 
one of three frei i. ads. 150m to 
15(111 KC. 24 V. 'elf're ,ntained dy- 
namotor ,ply. l'o,ntÌede ....na- 
tion. Includi g receiver. control lox. 

. azhnuih control. Left -Right Ito 
dirator, plugs, loop ' transmission 
line and flex. shafts. 
LIKE NEW $69.50 

MN26 -Y 150 t 121 KC. 325 to 695 KC. 3.4 
to 7 meg+,cyc es. comp. installation $69.50 

Receiver alone 35.95 
MN26 -C alone. like new 39.50 
MN 26C or MN26Y as In less tubes 13.95 
Willi babes. Used gisid 24.95 
MN-20-6 Loon. Brand New 6.95 
MN -52 Crank di lve. New 2.50 

SCR -274N COMMAND 
and ARC -5 EQUIPMENT 

AS IS EXC USED 
(With 
ubes) NEW 

511.95 
11.95 
9.95 
9.95 
4.95 

1.95 3.95 
1.95 3.95 

3.95 
1.29 2.95 

2.44 
2.29 2.98 
2.39 3.97 
2.25 2.95 

3.25 7.95 

2.95 3.95 

1.95 2.45 

RECEIVERS tubes) 
RC- 45:1 -100 to 551) KC $10.95 
111' -454 -3 to 6 SIC 4.95 

TRANSMITTERS 
MC .95 

I1C -457. 4 to 5.3 MC .95 
I1C.455. 5.3 to 7 MC 4.95 
11(' -4:19. 7 tu 0.1 MC 5.95 
B(' -450 Modulator 2.95 
ADDITIONAL EQUIPMENT 
BC -450 Control Box 

,3 I(eraiveri o s s o 

BC-41i Control 'Box 
(Trannsmitterl osso 

nr112 pelas Unit ANT 
With ('ondenser 
Without ('ultdvnser . o s s o 

Flexible Shafting w It h 
Gear to lit receivers 

:l Receiver Rack 
2 Transmitter stack... 
51011e Transmitter Rack. .... 
DM-32 mand 

for 
Sot 

' 
o s s o 

1111:13 lI ,ralmrtnr for 
command 

a 

o s s o 

Shock lits. for 3 Receiver 
Rack. 2 Trans. Hark. 
lbslulnlur or Ant. Re- 
lay Unit 

MONTHLY SPECIAL! 
161P4 59.95 16DP4 59.95 

WHILE THEYn 
, 

LAST 
... only 40 111 of each ... 

TUBES 10 for $3.50 
12SR7 
1613(6F6) 
9006 
6276 
211 
6N6 

65L7 
6V6GT 
INa 
1626 
954 
1625 
12K6 

Your choice 
of these 

national ly 
a sectis,a 

tubes. 

TUBES 
9002 50.59 BAIS 31.59 
9003 .93 4ÁP10 .95 

RT /34 APS 13 Transceiver used as tall warning 
radar o, 415 MC. Containing a 311MC IF Strip and on 

parts, these nits have been tripped d f 
HO 

s 
sections and all tubes. 

units 
a excellent low If 

Iv for parts and IF Strip. 
re a. a 

used s .95 
Sc624 receiver ISCIt 5221. less tubes.` 

100 Are156 used 19.95 
SC 625 nan,mlltar ,St'll 522, less tubes. 

used 9.95 
SCR 52211 

ka ns eiv r.0 hactl'lete 
In case with 

29.95 ton 
Transceiver-110-144 me, 2 meter. used. - 

tellent 
condition, less dynamotor. with 

ubes . only 24.95 

WANTED! 
All TS, APR. APS, ARC. ARN, ART, SCR. R89 
and SC 

e 
quipment .. write top y! 

Quote lowest prices in your first letter 

.exc.53.93 ncw.54.95 
XS :Z3 'Headset 

s 1 52.93 w 54.95 
CD -307 I:xl. cord for lir 2'1.33` 

ese .79 
Throat Mike :I -T d 

.. like 
Sew .98 

Lip Mike-Nava Typo.. .. .New .98 
Extension Cord : 1 .Sw tch As.ern- 

,II, o' lip anal throat Mikes..... ..New .98 
CW 49505 High Impedance head pet r.nq,Iele alb 

10.111101 headband and rubber cushions. 
Used 

7-17. l.i......ne 
$1.95 new 

53.75 
N5.38 ...... I 51.43 2.29 
NS -30, 1e 1111..11.r r le :r l,t . .,1"I 1.49 new 2.49 

DYNAMOTORS 
The bast dynanolor for c n to 6v. Multiple 
windings! After c ,al',m rx choice of 130 

ior 350 v at 51, ll:l'u r'.50 V. at 1tt(1 NIA. Complete 
tope sheet furnished. 

or $96 
, Aug. BITANI NEW (See CQ Issuel 

PE 103 traorl exc. 519.95 
DM S3A new 57.95: ub.r.l 2.95 
BD 83 us., a se 8.50 
DM 34 immi exe 9.95 
DM 28 rimy 5.95 

used exc. 2.95 
PE 94 new $7.95: used 4.95 
DY 22 ioAd exc. 14.95 
DM 21 used exc. 7.95 

WOBULATOR 
BUILD TY -FM -AM SWEEP GENERATOR 

Too ran build ''Versatile Sweep Fre,lucncY Genrramr., 
with AI'N-1 magnetic units 55.95 

RT7 APNI TRANSCEIVER UNIT -Used as an altim- 
eter. it may 

(' unitlele a with f 14 lobes 11 and `ila'nmmotor 
Mr- 

cods. 
are in ',mall tsar) condition at Ille a atir, Iv7. low 

Used. less 'tubes.' with 
....... 

llUatur ' 9.95 

MISCELLANEOUS EQUIPMENT 
FL 8 sad. ....$1.191 BC 347 each. .used 950 
BC 906 euch x` 9.93 

SELSYN TRANSMITTER 
Loop Motor lUAIndkmllenIlco,Ìr lO S to 

Transmitter 
, excellent na l 

QOM 
ONLY 55.95. Complete with Indicator $14.95 

SCR 625 FAMOUS ARMY MINE -DETECTOR 
For Prospectors, Milers. Oil Companies. Plumbers. etc. 
Tlri t it Ii. beillg illfere,l .oer:lll a re. 
duclio In Price. Re....ntivn advertised tat 87!1.50 It 
Is available In a hr: I r tappings In 
suitcases style r v ,less lat Ieri,',r. St 

$59.50a 

WHILE THEY Used, like 7 a7 LAST! new. $39.50 

RI.-42 Reversible Motor with antenna reel and 
clutch. used .. .. ..S 2.95 

SC -433 RADIO COMPASS RECEIVER. 200 to 
1700 KC. used, excellent condition. with 
tube. 39.95 

sail, a less tubes............ 24.95 
uos x`' Is. less tubes and cover, exc. for sdparts 

5.93 

PLUGS for 274N $1.25 each 

ARMY SURPLUS PORTABLE TELEPHONE 
Complete with TS 13 I .',lsl't 0 

$14.95 ea. 

Shipments F.O.B. 
e 

r house. 200,b Deposit on 
orders. Minimum order 55.00. Illinois residenti 
add regular sales tax to remittance. 

Prices subject to change without notice. 

R W ELECTRONICS 
Dept. N, 1712-PHHOS.NMEiehHigaAn 

n 
C931agD 16, III. 

1,r-Q For Removing Insulation from Wire and Cable 
Designed for the Electronic Industry 

Fits in Tight Spots 
Cuts as Well as Strips 
Speedy. Efficient. Rugged Eenamm,ur 
Tool Stee1131adf' fur Long Life PiOed 

INSTANT Adju.tintent to All Wire Sizes $1.95 oat 
The simple design and fool -proof operation of STRIP.IT makes this a tool that will become in- 
dispensable for electronic technicians and assemblers. Held in the palm of the hand, the operation 
is merely to bite into the insulation, twist, pull, and the wire is ready for the terminal connection. 
The sliding adjustment bar is set with a touch of the finger. STRIP -IT is engineered for thousands 
of operations, using only one set of blades. 

THE SEE YOUR LOCAL DISTRIBUTOR, OR WRITE 

MANUFACTURING COMPANY 

Norman R. Mac Innis, 1430 Mass. Ave., Cambridge, Mass., National Sales Representative 
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You SAVE A 
GOING MOBILE? CO -AXIAL 6 

VDC RELAY. UP TT 
OWN- 

W. 
standard co -ax connectors. Send your 

order in today b'cuz they'll go 
like hot cakes. PP USA $6.15 
MOBILE VHF ANTENNA MFD. BY G. E. 152-162 
\I(7. complete with 12 ft. Rl:SnC Coax 'able. 

Ahle antemul r,al, mount Sa1SI' IP425p1 
Co: connect ur, I.Iallnlion hardware $2.45 
nlalxilalrn,lnn . 

i 

only 

NOVICE I15V, 60 CY PWR SUPPLY KITS 
A 6II0 \l'l' 11:, NIA, 6.3V 3A, 3V 2A: . 11) VIII 

MA chokes 12 ea.l; S x S MFD 600 $6.50 
VDC nil capacitors 

B Platte transformer 740\ 'r :II, , \I \: 3V OA 
6.3V (IA dual nil. trnn,i 555 r: I.,'. II N. :: IO \IA 
`hikes (2 ea.): S n . \IFII rt1111 $ 

1 2.50 VIIC Oil capacil or, 

C IDEAL KIT FOR NOVICE X- MITTER. 'fl:mn- 
former SSO VCT e' 123 NIA, 2.3V SA, 5V 
'IA, li.'IVCT 3A. 7 DV 123 MA choke 12 en.). 
Dual S AIM 1100 VDC oil cap. Chassis, 5U4C. 
jewel, Tog. Sw., Lint' cord. Fuse post, Bleeder, 
Hook wire and Schematic. $15.95 
Only 

T POLY 

D 750 VDC F 225 MA Pwr Snpply. ideal for 
powering from u e 

s 
ource ARC -5 X- Mitters. 

my 150 Watt rig.Tranxf. 750- 600- 0 -6110- or 
50 VIIC Sr 223 MA. ti IIV 250 MA choke 

(2 ea.). 6.:3V 4A x 0.3V IA Fil. Transf.. 2 
MF 1.5 KVIIC and 4 MF I KVI IC oil cap. 

IC 5V 4A FR. Transi. chassis. 5R V. hleder. 
jewels. Tog. Stem, line cord. $29.50 Schematic, etc. Only 
Free Tel , aph Rey on request vehrn oraurit, C 

,t 
6 

D k . 

1N34 DIODES 
LIMITED QUANTITY 

10 
for only $3.95 
ZA GLIDE PATH RECEIV- 
ER. BLACK CRACKLE 
ALUMINUM CASE 1Vx7'x 
mount. 

....mph.. n'ath shock 
manna I.3, ors tunes, sdc paciwrs, etc. 
Used. excellent r ndltin. 
Limited $2.95 Quantity 

OHMITE DUMMY 
ANTENNA LOAD 
r,c Il. 1.11c. , or -f e11nn . : duct. ¢e.Li.. e $6.95 

OIL CAPACITORS 
S MF 236VAC 30.95 

10 MF 33OVAC 2.95 
14 MF 275VAC 3.49 

4 MF 6OOVDC .69 
e MF 1000VDC 2.95 

35 MF 1000VDC 7.50 
2 Mr 1500VDC 1.65 

16 MF 15OOVDC 6.95 
2 MF 2000VDC 2.25 

MF 2000VDC .50 
8 MF 2000VDC 5.50 
2 MF 3000VDC 3.95 

-TECH 
SENSITIVE PLATE 

RELAY 
Sigma 5 PrOng ring in 
Relay Polarized Coil :1000 
ohms tic, operates on 2.4 
MA. SPOT contacts. 
umlled $3.25 Supply 

STRUTHERS-DUN 
115 VAC 411. is. 
lay. SPST. 

ónlaSiúLi' 
,t w.,"' $1.95 

Mallctun- $3,95 
er. 3 sory ecaIndunt. .. 

TE LECH RON 
n.11 I RPN1 s..whronnus 
I 15 60., >I.,-.$1.95 

Isolation or nias Trau.. 
former. Prins. 117N', . 

133V TAP. 11.3V 
$1.95 

115V FILAMENT TRANSFORMERS 60 CY 
2.5 VCT 11nA. 10 KV Insulation 54.50 
5V 4A 2.5 KV lnsulatnn 1.99 
5.0 V 1iA. 11.:5 V OA 3.93 
5.0 V 12A. 2.5 KV Insulation 5.95 .O 

ITT 
20A. 2.5 KV Innulntlnn 6.85 

O.:{ V'('T 'IA. 2.5 KV Insulatlon 2.25 
0.3 VCT OA, 2.5 KV Simulation 3.15 
0.3 V 10A 3.95 
10 Vt-T 10A. 2.5 KV lnsulatlnn. cnsetl 6.00 
Dual _-\ 1 .tiny 1.95 5II-I, I N 1.49 

CHOKES 
20t) IIV 0 MA. cased $1.95 0 IIY po IA. eased . 1.15 IS 111' 100 MA. cased 0.00 

10 HY 2011 SIA. cased 2.75 
15 HY 230 NIA 80 ohm c: st1 3.75 

3 HV 2311 MA I5 ohm. cased .99 
5 111' 3011 MA 70 ohms 2.99 8 1IV 400 NIA 110 ohms, cased 5.59 
0 HY 51111 MA 35 ohms. cased 7.2s 

1,1 IIV 3m 295 .0_ IIY 5A ,5 ohm. cased 4.95 

115V POWER TRANSFORMERS 60 CY 
115 In Kit V ,I:IIf \ \:,t'c. 1.3,5 3 1.25 

43, Y(T 145 MA 0.35 ' 3A. 'rY 3A 2.95 
7110 VT 100 NIA. 5Y 9A. 2.5V IOA 2.25 
740 l'I'T 153 MA. 11.:1\' 4A, 3V 3A 5.95 800 VIT lint MA. 5V 2A 3.95 
080 VCT 22, MA 2.95 730-000-06i0-750 \'0C 23 MA 11.50 

atan,, VcT 3Ln NIA .... 29.50 

What to look for in 
a record changer... 
INTERCHANGEABLE SPINDLES... 

One for 
331/. and 
78 rpm; -/ 

GAReARD OhGw4 
.1Nr SrINDII DESIGN 
FOIFOOVROOf 
PUSHIrlA1fORM 
ONAAnON 

another 
for 

1- 45 rpm. 
RECORD NOI PULSED 
FROM SIDE 
BUT DROPPED AS 

ANUFACFUREI 
1505010 

COLLAR MOVIES 
AVOIDING WEAR ON 
RE<ORD CENTER NOtr 

For greater convenience and longer 
record life; Eliminates "spiders" 
One of many features which make 

GARRARD 
g e - gi;;iutltt 

3 Speed Record Changer 
Gan 

Fully automatic with 11/4 usedbwith 
automatic stop ,,. <Ç your 

present 
set. 

MODEL 
RC80 

Garrard Sales Corp. Dept. R -2 Ì 164 Duane St.. N. Y. 13. N. Y. 
Send GARRARD Fact Sheet. 

Name 
1 

J 
$42" et -. Address 

less cartridges City 

130 

Zone State 

POLY TECH 
Dept. 6.3, 919 Dawson St.. New York 59, N. Y. 

Send for Bulletin 
MUrray Hill 6 -2650 

CHECK JSC 
for COMPLETE 

300 Ohm TV Lead -In 
Wire Needs! 

22 Gauge 20 Gauge 
Copper Copper 
40 mil 40 mil 
55 mil 55 mil 
70 mil 70 mil 
80 mil 80 mil 

100 mil 100 mil 

4- Conductor Rotor Wire 
Perforated 300 Ohm Open Wire 

JSC has highest quality wire at lowest 
possible prices. 
Lithographic spools of Orange and Blue 
individually packed 1000 feet to the 
metal spool. 

ISION TR 

AUTHORIZED 
DISTRIBUTOR 

300 OHM TELEVISION 
TRANSMISSION 

CABLES 

See your nearest JSC distributor who proudly 
displays the Blue and Orange disc of qualify. 

Short -Wave Overseas Service should 
be on the air. I hope to have details 
shortly. 

Baden- Baden, 6.320, was noted fair 
a recent Sat. at 1830 with popular 
recordings; this extended schedule 
may be Sat. only. (Kary, Pa.) 

Gold Coast -Accra, 4.915, tuned 1230 
when had music; 1245 Gold Coast 
news, followed by weather forecast, 
then dance music to 1300 closedown 
with "God Save the Queen." (Pearce, 
England) 

Greece -Radio Athens is now using 
9.607 to North America on winter 
schedule of 2000 -2100; English news 
around 2035. (Bellington, N.Y.) Noted 
on 7.300 with news in Greek 0215; 
on 15.345 with light music 0800; heard 
on 9.607 with news 1430, then news 
in French 1445. Larissa, 6.745, noted 
with call 1530, now signs off 1600 
(formerly 1500). "Radio Amateur ", 
London, reports a Greek Forces Sta- 
tion at Kozani operating around 7.940- 
7.950, heard at good level 1300. 

Greenland OXI, 9.310A, Godthaab, 
on a recent Sun. had extended sched- 
ule to 2012 sign -off. (Stark, Texas) 
Normal sign -off is around 1850. (Ni- 
black, Ind.; Kary, Pa.) 

Guadeloupe - Basse- Terre, 7.445A, 
noted at fair level some days shortly 
before 0600 in French. (Kary, Pa.) 
May sign on 0530. 

Guatemala -TG2, 6.620, logged 2015 
in Spanish. (Toni, Wise.) TGZA, 
6.675AV, Zacapa, Radio Oriental, is 
audible to 0805A mornings and to 
2210A sign -off evenings; has bad 
QRM. (Kary, Pa.) 

Haiti - The "wandering" 4 V R W , 

Radio Haiti, has been varying lately 
around 10.070- 10.092A. (Niblack, Ind 
others) A badly distorted signal has 
been noted from a Haiti outlet on 
6.230A to 2015 sign -off. (Stark, Texas) 
4VEH, 9.685AV, Cap -Haitien, heard 
signing on 0630. (Chatfield, N.Y.) A 
letter from Radio Citadelle indicates 
that power of 4VWA, 6.235, is 150 w. 
(to be increased to 1 kw.); slogan is 
"Ici Radio Citadelle, Cap -Haitien, 
capitale touristique de la Republique 
d'Haiti." (Kary, Pa.) Is heard to after 
0800 and past 1815; may sign off 
around 2015. (Stark, Texas) 4VPL, 
5.902, Petionville, is audible from as 
early as 1830 to past 2000 with varied 
musical programs. (Kary, Pa.) 

Honduras- -HRP1, 6.35, El Eco de 
Honduras, San Pedro Sula, noted 
1715 -1730 at fair level in Spanish. 
(French, Mass.) Good level 2246 -2323. 
(Patterson, Ga.) HRXW, Radio Conl- 
oyaguellu, noted moved to 6.105 from 
8.985A and 6.110; is best after 2200; 
signs off around 2300. (Stark, Texas, 
others) At times, HROW, Radio Mon- 
serrat, uses both 6.675 and 6.660; 
noted parallel one night recently past 
2015. (Stark, Texas) Signs off around 
2130. (Dexter, Iowa) HRLP, 6.410. 
Tegucigalpa, Radio America, is best 
prior to 1900 with recorded music and 
commercials in Spanish; after 1930, 
signal weakens rapidly. (Kary, Pa.) 

Hong- Kong -ZBW3, 9.525, Victoria, 
noted at good level 0530. (Ballou, 
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ELECTRONIC'S LATEST 

TROUBLE -SHOOTER 
A compact- complete- 

circuit analyzer 

THE AMAZING 

TV SERVISET 
A precision engineered professional quality electronic 
test instrument. Ideal for field or bench servicing of 
Radio. Television, Radar. Communications gear. etc. 

Now -Quickly -C iently -At Low Cost 
('III(CKS: sync, ern. -idcn. audio circuits. Tv 
high toga, supplie: I Id'. rl(I , or iWIIsel, lost voltage 
supplies. cous. e nd,'u.el reistors, robes. trans. 
fowlers, speakers, etc. Mill localize trouble to 
'milirnlar stage. determine defeeti<t orp, arcnt and 
ran actually 10 clamped i ,lit to rester.. eirelnl 
opera lioll temporarily ill Se", a';'it I mmlemt , r tithe 
etects. Ideal for ',witting awl .,onliruriuc1Inter- 

Illitten's. 
SPECIFICATIONS: 

RF & AF Signai Tracer. RF i AF Signal Injector. AC i DC Voltage Indicator0 60 550 20.000. DC Polarity 
Indicator 60 550 20.000 volts, Lo ohms 0 -5. Hi 
ohms 0.5000 -20 megohms. Tests Condensers .00023. 
12 mid., Tests Resistors 2 ohms -20 megohms. 2 Ca- 
pacitance Sub ranges .01 -.1 & 4 -40 mid.. 3 Resist- 
ance Sub ranges 50 -900 ohms, Sk -25k, 100k -1 meg. 

11'ilt romp!, m, oil soar r ;triai rgoiranrel and win 
our,li fforla ores 1, .,true,. lion ol,lo Ii ou. ;war. 

A MUST FOR THE MODERN TV AND ELECTRONICS 
SERVICE ENGINEER. 

Comes in handy cloth pouch, complete with all acces- 

tncluding 
ALNICO phone. TV high voltage 

phone extension cord, test lead. Hipaon 
adapter and complete detailed Instruction Manual. 
d, mg late TV trouble- shooting techniques. 
11e sure to ask /,r and xrr .SEIt l'tcE7' at your 

o 

dis,ri6a- 
n d Polo, fin complete in/arotation and nimbe of 

,out 
or 

dish, holm. 

LEE ELECTRONIC LABS., INC. 
233 Dudley Strict Boston 19, Mus. 

Model E -C 
(Pat. 

Pending) 

Zew 

4 -. 

Calif.) Has been closing lately 1030; 
has BBC's Radio Newsreel (probably 
recorded) at 1000 now. (Ridgeway, 
South Africa) 

Hungary- Budapest, 9.833, noted 
with English to North America 1700- 
1730, 1930 -2000. (Lubell, N.Y.) Should 
be parallel on 7.222A and 6.240A. 

India -AIR, 11.790, noted signing on 
2030 with English identification; the 
15.160 outlet noted closing down 0730 
with English announcement. (Niblack, 
Ind.) Noted with European Service 
1445 -1545 now over 11.780, 9.565A, 
7.120; asks for reports; heard signing 
on 1445 on 7.125 with French session, 
also audible over 5.960; with Indone- 
sian program 1745 -1800 on 7.125, 
5.960A; with news 0300 on 17.705, 
15.160, closing 0330. Bombay, 4.840, 
noted 1200 with native program. 
signed off 1230; Delhi. 4.940, strong in 
native 1200, closed 1330 at end of 
Persian session. Madras, 4.920, noted 
with news relay from Delhi 1030. 
(Pearce, England) Is strong level 
opening 0830 with news on 11.780. 
(Brown, N.Y.) Noted with news 0730 
on 17.760. (Gillett, Australia) 

Indo -China -Radio France- Asii'. 
9.754A, Saigon, still noted with Eng- 
lish session to Europe 1734A -1800; 
announces next Englisi. for 1830 on 
7.230; noted on 15.430 with news 0500, 
and closing with "Knightsbridge 
March" 0513. (Pearce, England) Heard 
on 11.935 with bilingual (English - 
French) sessions from 0900. (Ridge - 

( coo finur',l on page 132) 

or.\ 

to add increased 

brilliance to any 

TV PICTURE TUBE 

manufactured by ' ® jl,rt Wuvf COMPANY 

Chicago 25, Illinois 
Manuf- cturc.s of Electronic Equipment Since 1928 

RADIO COURSE aKey $25o 
MADE MONEY FIRST WEEK 

"You should get more uluncy 
for your ('ourse. The first week 
I studied it, I made SHOO re- 
pairing sets. I built my own test 
outfit from details given in this 
course. 1 have repaired HA) radios 
to date.... 

Figitt',I llobrrt C. //mmmrf, 
120 W. 13111, Davenport, Iowa. 

COMPLETED IN 8 WEEKS 
"I mu very satisfied with the 

course. N .he] I was at the twelfth 
lesson I stem-if repairing radius. 
It took me two months to master 
your can rse." From a letter 

,ten by BOW r L i,igto,s, 1670 
i part 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. Tout course 
started me on the road to a well 
paid job and has repaid me many 
times." ('harks -/sp.-h. 433 Elm 

St.. heading. l'a. 

AMAZING BARGAIN OFFER 
Ilete is :t pl.:1 lira! houyf- sludy course 

that will teach you how to repair all radio 
sets faster and better. These netel' re- 
printed 22 lessons cover all topics just like 
other correspondence Courses selling for 
over $150.00. Our amazing offer permits 
you to obtain the course complete for only 
S2.50, nothing else to pay. Easy -to- follow, 
well illustrated sections on test equipment, 
c'irc'uit tracing, alignment, F. M., use of 
oscilloscope, amplifiers, and every other 
topic needed to be an expert in radio re- 
pairing. Trouble- shouting hints, circuits, 
short cuts, service suggestions, new devel- 
opments. Send coupon today, and use the 
complete course at our risk. Satisfaction 
guaranteed. All 22 lessons, in large manual 
form, + self -testing questions, $ SO 
complete, your cost only - 

Supreme Radio & TV Manuals 
Your complete source of all needed RADIO and 

TV diagrams and service data. Most amazing 
values. Still sold at pre -Korean prices. Only $2 
for most volumes. Every Radio manual contains 
large schematics, all needed alignment facts. 
parts lists. voltage values. trimmers, dial string- 
ing, and service hints. Each TV manual is a 

practical treatise on servicing the year's sets. 
with giant blueprints, patterns, wavetorms, hints, 
charts, suggested changes. See coupon at right 
for a complete list of these low- priced manuals. 

Supreme Publications 
Sold by All Loading Radio Jobbers 

February. 1953 

INTRODUCTION TO TELEVISION 
prarlìr;ll li -gins Waking up this 

course -book are eats)' to follow :uul apply 
to actual radio jobs. Use this training to got 
ahead in radio and as an introduction to 
television. itndio farts that. puzzled you will 
be quickly cleared up. You will find yourself 
doing radio repairs in minutes instead of 
hours - instantly finding faults or making 
needed adjust nxuts. Every new radio devel- 
opment of importance and thousands of 
time -saving radio facts are packed into this 
complete course- manual. For example, there 
is a large lesson on servicing F.M. sets and 
another full lesson on audio amplifiers. Use 
coupon below to order Course for 10-day 
examination in your own home. Look over 
the material, read a few lessons, apply some 
of the hints. Then decide to keep the lessons 
at the bargain price of $2.50 (full price), or 
return the Dullirial and get a cash refund. 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 3727 W.13th St., Chicago 23,ILL. 

Radio Diagram Manuals 
.yen 1952 Manual. $2.50 
1951 Radio ))) EACH 
1950 Manual $Q CO 
1949 Radio 6a 
1948 PRICED 
Ise , AT ONLY 
1942 

á 
l 

1942 E 
7 1941 e , 1940 D 

-1 1939 r EACH 
1926.1938 Manual, $2.50 

auf Radio and TV manuals II. l.. d et left and 
h.l..s. Sat isfartion guaranteed or rnont back. 

Complete RADIO COURSE, all 22 lessons.. $2.50 
1952 Television Manual, 53. 1951 TV, 53. 
1950 Television Manual. 53. 1949 TV, 53. 
1948 TV, 53. 1947 TV L FM. only $2. 

I am enclosing 8 Send postpaid. 

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

Name: 

Address: 
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HARVEY 
The House 

of Audio 

THE ORIGINAL WILLIAMSON 
HR -15 AMPLIFIER KIT 

94i 
The famous, original Williamson HR -1S ... still 
acclaimed the leader . in kit form, with the 
Partridge Output Transformer specified by William 
son in his original design. Assemble this kit, and 
in 3 hours or less, enjoy the finest sound you ever 
heard. Operates from a tuner, phonopreamp, 
crystal pickup, or other signal source. Absolute 
gain is 70.8 db with 20db of feedback. Frequency 
response: .5 db, from 10 to 100,000 cps. Out 
put impedances to match all speakers from 1.7 to 
109 ohms. Kit is complete with 5 tubes (15V4, 
2 -6SN7, and 2-5881 (or 807 if requested), 2- 
Punched Chassis, 2- Resistor Mounting Strips, Sock- 
ets, PortridgeWWFB Output Transformer, Assembly 
Instructions, and All Other Necessary Parts for 
Amplifier and Power Supply $76.50 

PARTRIDGE OUTPUT TRANSFORMERS 
Availoble Separately. WWFB $26.00 

NOTE: HR -15 may be hod with British 
KT66 Output tubes for $3.00 additional. 

WESTERN ELECTRIC 755 -A 
High Quality 8" PM Speaker 
Special $24.60 

The MAGNECORDette 
e 

A truly profession. 
al tape recorder 
for the discrimi 
noting listener.., 
designed for home 
use. 

Quickly interchangeable speeds: 
7'/ or 15 Inches /sec. 
Rewinds 1200 feet in 40 seconds. 
Frequency response: ± 2 db, 
50 to 15,000 cps. at 15 inches /sec. 
and 50 to 7000 cps. at 742 inches /sec. 
Dual AC motors for operation and rewind. 
Maximum flutter 0.3 %. 
Housed in an attractive cabinet, 
natural or walnut. $39500 

rfj) 10'/2 INCH 
i l REEL ADAPTER 

MECHANISM 
Attaches simply and easily to all MAGNECORD 
and MAGNECORDette Tape Recorders. Permits 
playback, rewind, and high speed forward with 
1042inch reels. In stock for immediate delivery. 

$35.00 

NOTE: All prices are Net, F.O.B., 
N. Y. C., subject to change without Pnotice. 

Harvey 
RADIO COMPANY, INC. 

103 W. 43rd St., N. Y. 36. N. Y. LU 2.1500 
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way, South Africa) Radio Hue can be 
heard in Japan very well but with 
some hum around 0500 -0800 on 7.205; 
closes 0800 with identification in 
French. Radio Dalat is at fair 
strength, sometimes QRM'd by Radio 
Moscow, on 7.265, closes 0630 daily 
except Sat. when runs to 0700; has 
French on Sat. 0630 -0700. (Wada, 
Japanese Short -Wave Club) 

Irary -Radio Baghdad, 11.724A, noted 
1145 with Arabic music; at 1200 clock 
chimes the hour, call, then news in 
Arabic. (Pearce, England) Should 
have English 1415 -1500A closedown. 

Italy - Rome, 9.575A, noted with 
news to North America 1930, good 
level. (Niblack, Ind.) Noted on 6.010 
in Russian 2215 -2245. (Lubell, N.Y.) 

Jamaica -Due to requests of listen- 
ers, Radio Jamaica has announced it 
no longer changes from 4.950 to 3.360 
at 1515 but remains on 4.950 to 2300 
closedown; opens 0600. (Levy, N.Y., 
others) Station officials list this one 
as 5 kw., using omnidirectional an- 
tenna. (Baitzel, N.J.) 

Japan -AFRS, Tokyo, noted parallel 
over JKL, 9.605, and JKI, 11.825, at 
0100. (Stein, Calif.) Good signal over 
JKL, 4.860, at 0825, moderate fading. 
(Ballou, Calif.) 

Mexico -A Mexican has been noted 
on 9.575 identifying as "La Hora 

(Continued on page 137) 

Transistor Receiver 
(Continued from. page 37) 

grounded base circuit. The value of 
R: should be chosen so that the col- 
lector current is about 1 milliampere. 
The collector current of the detector/ 
amplifier transistor will depend on the 
strength of the received signal but will 
average aboNI,t 200 microamperes with 
a strong signal. 

Battery life with only one transis- 
tor will probably equal the shelf life of 
the battery. With two transistors, the 

life will depend on average hourly use 
but should be at least 100 hours for 
two penlight type cells. 

If magnetic phones are used, they 
may be connected directly in the col- 
lector of either transistor. Low im- 
pedance phones or a speaker will re- 
quire the use of a matching trans- 
former. A load impedance of 2000 
ohms in the output stage is correct for 
the voltage and current indicated. 

Alignment is perfectly straightfor- 
ward but should be done carefully in 
order to realize maximum sensitivity. 
Any good service oscillator or signals 
from broadcast stations may be used 
to accomplish the alignment. The col- 
lector current of the first transistor 
is a good indication of resonance. The 
parallel trimmers are used to line the 
set up on the high frequency end and 
the slugs on the low frequency end. 

The output power of this receiver is 
about 1.5 milliwatts and is sufficient 
for adequate earphone volume. An ef- 
ficient speaker can be connected to the 
output circuit and adequate volume 
will be obtained in a quiet location. 
However, the addition of a class B 
output stage to drive the loudspeaker 
is recommended. 

The receiver, as originally built and 
as shown in the photos, included a 
CK705 germanium rectifier and sev- 
eral parts associated with this recti- 
fier. The junction transistors were 
used as straight audio amplifiers. Tests 
proved that the diode was not essen- 
tial and in fact provided no advantage, 
so the receiver has been modified to 
the circuit of Fig. 4. 

BIBLIOGRAPHY 
Doran u.s, John A.: "Point-Contact and 

Junction Transistors." ¡adio- Electronic En- 
oinerrina Edition of RADIO uS TELEVI- 
SION NEWS, April /952. 

Belch, Dr. Herbert J.: "Transistors and 
Transistor Circuits." Electrical Alrutscfac- 
strinf). November, December 1852. 

Proceedings of the IRE, Vol. 40, Novem- 
ber 1952. 

Under chassis view of the transistor receiver 

-N- 

designed around the C1E722 transistor. 
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Writing for Profit 
(Continued from page 59) 

ing time. In addition, there is the rea 
satisfaction of doing creative work. 

Articles prepared for the popular 
technical magazines must still meet 
reasonable standards of neatness and. 
to be easily salable, should be prepared 
with certain basic rules in mind. We 
will discuss these factors separately. 

1. Choose Your Market: Before 
starting a technical article, decide how 
the article is to be slanted and to 
which magazine (s) the article is to be 
submitted. This will determine the 
style of presentation and, to some ex- 
tent, the subject matter. Obtain copies 
of the magazine and carefully read the 
majority of articles published. In this 
way, you can obtain a better insight 
into the style preferred by that maga- 
zine, the types of articles desired, and 
the general level of writing. 

It is a good idea to send an outline 
of the proposed article to the editor of 
the magazine before writing the arti- 
cle. If the editor is interested. the 
chances of selling the finished article 
are many times better. However, if 
the editor is not interested in the sug- 
gested article, he will often tell why, 
and may, at the same time, list the 
type of articles desired at that time. 

Most of the technical magazines 
can be grouped into five general clas- 
sifications, as follows: 

Semi -Technical Magazines: In this 
group are the very popular "home 
mechanic" magazines. Articles for 
these magazines must be extremely 
simple, should include detailed sketch- 
es and photographs. and must be fairly 
short. Preferred are construction ar- 
ticles on phonographs, radios, ampli- 
fiers, "gadgets," and electronic toys. 

Technical Magazines: In this group 
fall the majority of radio, television, 
and electronic magazines. Articles 
may range from semi -engineering in 
nature to simple construction. All 
phases of the electronic field are cov- 
ered. However, construction articles, 
in general, are the most popular. Ar- 
ticles written for these magazines 
should not be over -simplified, but ex- 
tensive theory and complex mathe- 
matical expressions should be avoided. 

Specialized Technical Magazines: In 
this group fall a number of maga- 
zines designed to appeal to a specific 
group in the electronic field. There 
are audio magazines for the audio and 
high fidelity enthusiasts, service maga- 
zines for the radio -TV technician and 
service -dealer, and amateur magazines 
for the amateur radio operators or 
"hams." 

Engineering Magazines: Magazines 
in this group are designed to appeal 
to practical engineers and, to some 
extent, to engineering executives. Pre- 
ferred articles include descriptions of 
new circuits and specialized electronic 
equipment, production and manage- 
ment methods, practical design tech- 
niques, and new laboratory techniques. 
February, 1953 

9 5 31 ONLY AT AIREX...THE MOST 

630 EA 
-2* POWERFUL FRINGE AREA 

TV CHASSIS MADE 

The CHASSIS That Tel- 
evision Engineers and 
Servicemen Are Buying 
for Themselves . 

This amazingly advcnced 31 -tube TV 

chassis is years ahead in engineering 
and gives you the ultimate in TV view- 
ing and listening pleasure. To assure 
you trouble free TV our engineering 
staff has incorporated into the "630 
FA -2" design the experiences of hun- 

dreds of TV servicemen and engineers. 
Receiving range includes stations up 

fo 200 miles away. Nothing has been 

spared to bring you the finest of TV 

chassis. Only the best and most ex- 

pensive parts are used. There is no 

other chassis that compares with the 
"630 FA" * for fringe area reception. 

Tube Mtq. Brackets 56.50 

3 MONTHS 
RMA 

/ GUAR. 
ON ALL 
PARTS 

Chassis 
Mfr. Lic. 
by R.C.A 

THE ONLY CHASSIS WITH 
PUSH -PULL AUDIO OUTPUT AT 

s 
1 69 ('.It. 

Tube 
and Brackets 

Complete with 12" ROLA Hi -F1 Speaker 
(Fed. Tax Incl.) 

Complete Service Manual & Schematic -57 

LUSIVE FEATURES J CHECK THESE EXC 
10 WATT push -pull audio output. Frequency 

range from 40 to 12.000 cycles Link coupled 
Standard Coil Cascode Tuner prevents radiation 

Retrace Blanking Circuit allows you to raise 
the brightness without the annoying vertical re- 
trace lines Heavy duty front focus control 
Automatic gain control potentiometer allows you 
to adjust the threshold sensitivity as low as 4 
microvolts & still keep the full 4MC band width 

Improved sync amplifier Improved auto- 
matic brightness control Set aligned for 40 
MC. New Ham band will not interfere Im- 
proved fused high voltage power supply gives 
full 14.5 KV under load Will handle all pic- 
ture tubes up to 24 inch with full sweep Im- 
proved video amplifier has a gain of 40 All 
moulded plastic condensers give long life & 
trouble -free operation Easily adapted to new 

SUPER 630 DX 

30 Tube Chassis 
Standard Cod Cascade 
Tuner. 12" RCA Hi -Fi 
Speaker. Fed, tax incl. 

$154.95 
Complete service 

Manual For 630FA" 
or Super 630DX -51 

OVER 100 BARGAIN -PRICED 
CABINETS. TV & AUDIO IN- 
STALLATIONS . . . Send for 
FREE folder and price list. Full 
line table models. consoles, con. 
tolettes and TV -Radio Phono 
combinations. Many styles. Ma- 
hogany blonde. etc. 

SEND FOR FREE NEW TV 
PARTS 6 HI- FIDELITY 

EQUIPT. CATALOG 

UHF stations in 2 minutes by just changing a 
strip In the tuner Extra heavy duty power 
transformer with large safety factor 6CB6 
tubes in Video IF to give full gain Extra fil- 
tering in power supply for hum & ripple free 
operation Color connection on chassis which 
Is adaptable to the cathode follower circuit of 
color converter Phono Connection & switch 
on chassis allows you to play your phonograph 
or tuner through the built -in 10 watt hi- fidelity 
amplifier Extra heavy duty focus coil, which 
runs cool Full focus cosine yoke. 

I TV TUBE EXTRA 
STANDARD BRANDS 

FACTORY NEW 
1ST QUALITY -GUAR. 1 YEAR 

I1BP4 $21.95 21" TV tube.$39.95 
20" TV tube 34.95 24" TV tube. 64.95 
Ring & Sleeve for 24" Tube 57.50 

TV Gold Plastic Masks 
16" and 17'....54.95 24" $14.95 

20" and 21 "....$7.95 
All merchandise Is brand new. factory fresh Sc fully guaranteed. Mail 6 phone orders filled upon receipt Of certified 
cheek e, under 10r 52.. as deposit on TV chassis. 3u,. c o Items. Balance C.O.U.. F.O.B. N. Y. Prices 
A speomcat3 In. Wyeet to elu wlun,nt notice. No Fed. tax c to pate i'rices lower than Ors Regs. 

AIREX RADIO CORP 171 WaPhoneoWOrtIN2 
-4 29. 

7.N -Y. 

BC 453 
I9ll- 7,311 KC. Re- 

ceiver. complete with 
DM32 2SV. Dynamotor: 1 

RF and 2 11? Stages. IWO 
and AVC: 12A6 Audio 
Output: LIMITED NUM- 
BER in Al Sh:me. 
ORDER E l' Q 1 9.95 

OUTSTANDING "BUYS" 
from 

AN/ARC-4 NC 100 
Terrifie co -III - 1.111 nulled, 4- 
channel. 111(1 tu 15U Its.. re- 
ceiver- transmitter. 12 or 28V. power input. originally used 
plane -to- ground a n d plane -to- 
Plane. Receiver has 1 RF and 3 
IF sIlIres. Cost U.S. GOVT. 
HUNDREDS. Excellent -haine. 
like new. (Less $27.50 dynamotor) 
sb.9f/LEN III''.' e- Ni &is 

1euf Ier Pays l'OP Buck 
for electronic equipment. 

I'iH)NE t (lI.LEtT If rote hate TS 12. 
TS 13. TS ' 1, TS 35. TS 45. TS fit. 
TS Ili TS 120. TS Hf. TS 147. TS 
Ist. TS 155. TS 174. TS ITS, TS 230. 
TS 251, TS 2G/i. T5 375; WRITE on 
other Items. 

20% Deposit required on 
purchases; ba /suce C. O. D. 

Like new 5-band nnnis 
fion. receiver: I ud 200 
400 KC: 4 coati, w,us band, 
from 1301) KC to 31 Mee. 
Power input : 110V.-60 Cy- 
cles. tIFO & Noise limiter. S 
meter. Separate RF & AF 
Gain controls: t RF and 2 IF 
Stages. A HONEY of a Set, 
at LESS than the $sees° Cost of the Wile"! wv J 

orth ASSOCIATED INDUSTRIES, Inc. 6855 Tujunho Ave.. c try 7-54 y8 
Hollywood. Calif. 
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MODEL 600 TUBE & SET TESTER 
SUPREMES Time 'resit 1 I.,nl..i Tube Tester with all niteioeno I - -Bailer, l'ester (eluding the 67.5 volta. \I 
seek... I,rr` all 

i tubes 
,h'clud ing nine el piny and a spare. 

METER 7" Clear Plastic. Over 6" of calibrates, scale plus mir- 
- 

I 
tor accurate r adings. FLEXBLE- SUI1EME8 ya 

` 

patented Filament Rut urn xeleclor 
switch only one socket well type tul,e. 

ROLL CHART-li iii ned- douile width.-ample 
lu i r for all 

a listings. Plue 
m_ 

MULTI -METER RANGES - (»ocra le at the touch f 'button. 
CASE \Irt.,l .:nL fut 1lammerioid finish with removable type leather carrying 
DC t VOLTS -_7 of a 0,5 , 1(.í11,25u , limn 

011.. Lowest 
ranges 

of .1 volts. All ranges Icon .loos 
i.e 

RC VOLTS-0 r 
as 

0/10/50/250 raDour, iVoll.- t all glu 
a 

any part. Double Mr r '- wit 
ulurixnaxlne,n1 of scale linearity and recliner 1,,., 

DC CURRENT-7 ranges: 0 -11111th microamperes I 
. 

10/50 
210 

I 

milliamperes and I,lu amperes Inwe - i 

reading nmt.Á. All al wire would. 
OUTPUT VOLTS -Ii of u' 5 Io 50 2ím - , loge. vol.. Ideal for receiver alignment. No ext. condenser. 
OHMMETER -5 1 1 2011 311011 ohms 2,2,, , grdmw m cale of low r g i 3.5 ohms. 1,.. 

es, ream ng u.1 u lu la. ,Ideal for ebeckint' low resisla oil. .uclh as voice '.,ils and oscillator rolls, 
BATTERY TESTS- l'",vides p, ruler ruais for most common 

POWused A nil B portable bniteries. 
ER SULY -1 "o. I:1:1 VIII. -56.66 mues. Speelal su,' 

and frequencies , 
Noti.. lest leads furnishedlr with instrument. sise-I 
Regular Net iPrice $117.50. Shipping 

M'elgbt -_o Isou.. 
SPECIAL ONLY $89.50 

MODEL 616 TUBE & BATTERY TESTER 
CHECKS AM FM TV RECEIVING TUBES AND PORTABLE RA- 
DIO BATTERIES. The :npreae \í,+1e1 010 Bannit be ,eat for 
EFFICIENT Ion... o, rounRr tube test m >I III unizwl el sulaserle, bt Ilse of Suprt'ou ValrnlcJ denuvit .vlceU.r 
lent. toi-kei facilities for all :t \I. 151 and TV , ving tuai. 
11.11 1183113 1l 11. 11,1 1 1 I t. o1 , l' . 

7 H1 'F1 I I\ I A3 A ( 1 111 1 i ,. 
the O li 

- 

i 1 

IV batteries Ifs l 

' 
... r. es beautiful III. SEVEN IN(fl Ftl1 VISION M1r:TFlt. N,oel.reakable in,low. Also 

Beek, portable rad. batteries t-NI.Elt PROPER LOAD. Teals cheeks 
will, IaIN 

o images. 
of 11, 6. 4'. and. 00 

eel 
ll:n,erlind finished metallic came with deu,o,le cov- 

er. App,ox. 11 x IS 0l Inches. 
(shippiing 

Regular Net Price 387.50. Special only t769.Á76 

. ss fto 

/ 4*-.0* 
f * 

Í 

- Ntflsr.B! 41 
111111.1 

In Canada order from: CANADIAN RADIO 
SUPPLY, 282 Queen St., W. Toronto, On- 
tarie. 

OLYMPIC ELECTRONICS SUPPLY 
DISTRIBUTORS 

1 4 4 0 W . OLYMPIC BLVD. LOS ANGELES 1 5 , CALIF. 

EXPERIMENTERS 
SPECIALS 

1 RPM MOTOR 
115 volts. 60 clee. Syn. 
thron model 600. Use for 
liming device. model.. 
displays. gadgets, etc. 

Stock No. R -5 

Price $2.95 each 

FILTERED OUTPUT 
DYNAMOTOR AND SPARES 

Model EN -2. 12 volts 
DC input ., 2.2 Amps. 
Filtered outputs of 150 

v 
DC at 0.040 Amps 

d 3.0 v. DC at 4 Amps. 
10 ft. cable ith bat- 
tery clamps. Spare ca- 
pacitors and chokes, etc. 
BRAND NEW. 
Stock No. R -111 

A bargain @ $1 7.50 each 

AMPERE DEMAND METER 
Stewart Warner 748A. In- 
dicates up to 20 Amperes 
long time average e 

u 
rrent 

drain. Hugh time lag- 
follows heating effect of 

top check 
transformers. Use 

Broad S well 
and 

peak 
r ge demand. Ìnd,eat. 

Ing a and average 
P eak ec 

age 
inters. 

Stock No. R -119 

Special @ $3.95 eoch 

Tatham -Stewart Warner-0 MO rpm 55.95 each. 
Tachometer, -Stewart Warner - 0.4000 rpm. $6.95 ea ch. 
Mercury Switch -Tilt to actuate -1 Amp. .4 for 52.00. 
C la Thyratrons -1 Ampere rating. Special .$4.25 each. 
Plastie Boo. 12 compartments- 10'r6'alh 51.49 ea. 
Plastic Box -18 compartments- 10'4'1I1V . $1.49 ea. 
Plastic Res -18 compartments- 8'a4lI % $0.66 ea. 
Witte for free ea tal. inne of Electronic. Aircraft. Ii', Maul, uipment. January I1a,liu i,í..1 i..', 

A,ir , 

Minimum order $2.00 ̀  F.O.B. Paferson,t N. J. 

.&ertoPepleCe.5 
INCORPORATED 

247 BROADWAY PAT(RSON,N. 
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New 
G teed TUBES Standard 

Brands 
0A2 . .51.00 6A15 51.95 812 52.75 
OA3 VR75.. 1.10 6A6SWE 1 S 813 11.95 
062 1.40 6ALSW 2.00 814 2.95 
083 '1R90 . .95 GANS .. 3.65 PIS 2.90 
OC3 VR105 1.00 SANG .... 2.73 828 9.95 
OD3 VRISO .90 EARS .... 2.25 829 9.95 
123 1.00 
1822 2.25 
1823 8.95 
1824 Wr.t 16.50 
1927 14. So 
1832 3.10 
18215 2.75 
11822 . 1.25 
1923 1.25 

YOUR 
SURPLUS 
WANTED 

H ighpest 
Prices! 

833A ....34.95 
836 3.45 
837 1.45 
845 .50 52 19.95 
S6o 3.75 
Sol 19.95 

IN23A 2.25 BASS 2.30 8898 .. 53.00 
í823B 3.30 8726 . 2.75 
1h35 1.30 66F4 ... 4.50 874 . 1.10 
1840 .50 14 6.95 854 1.60 
0855 2.75 BSE 3.50 9316 6.50 
INSBA 1.2S ISR 1.25 954 .J3 
1863 2.39 1SR .89 955 .49 
12TSOT ,93 2500 8.95 OSSA .69 230TH .20.00 2C39 ... 25.00 304TH . 7.95 979 
2C43 

.95 304TL 7.95 977C% . Write 
2C43 .15.88 307A, R675 4.25 905 W.69 
2 1.19 3306 3 93 1005 .69 

2220:23.21W 

4.95 350 .95 1016 2.75 ... 2.49 1618 .90 
2.95 3842 .... 1.g9 1634 1.45 

2822 .. .39.50 3936 .... 5Iú23 .39 
2823 ...39.50 4176 J.50 2825 ...38.00 423A .. . %.30 1631 ... . 1.50 
2828 ...32.00 a34Á ...19.95 1832 .48 
2829 .. 23.95 446A .. 119 2050 1.40 

641 ..110.00 450T 3.50 3051 .. 1.10 
2643 .110.00 450TH ..44.00 5631 ..115.00 
2x48 .... Write 4646 ..10.95 5635 8.95 
2 %2 

:BS sows write 5.45 :. . 8.95 
.55 7Ó2A :.: 2.15 5846 ... 8.95 

4.85 7036 
. 4.95 5631.. 2.75 .95 7056 . 1.50 5654 ... 2.00 

4.95 )075 ...14.95 9670 4.30 
íaó 735 . 85 5672 ] 35 
4.95 72íA ] 96 5675 ... 2.25 

3022 50.00 7226 1.85 -685 4.25 
3C24 24G 1.50 7232.8 ..18.95 5687 .. 4.25 
3C27 2.73 7148 . 2.73 5694 ... 2.60 
3C33 9.95 7306 ...,23.00 3702 .. 6.30 
3C45 14.95 732TL ...53.50 5704 ... 4.50 
SOPS 3.95 5718 .... Write 
3329 13.95 804 .....Ia.BS 5726 ... 2.25 
3re7 . 1.95 3744' 
GPl 3,95 805 3.33 

. 5.93 not 3HP7 ... ].9S 807W 9.95 3111"X ... 2.93 
924 . 6.95 54 .. 3.25 

4.125A ..25.00 009 2.95 3423 ... 2.93 x1502 3250 ::4 10.95 5644 ... 4.S0 
4x500A.. 100.00 

3A4 

3APl 
3823 
3E24 
31124W 
3E28 
38P1 

seed . .23 602e ... 2.25 
55P4 . 4.25 BOOS .. 4.93 
SCP1 4.33 8012 1.93 
5C22 ...]5.00 9001 1.25 
5021 ..19.95 9002 .98 
SFP7 .. 1.99 9003 .. 1.90 
SGPI 4.50 9004 .69 
580V ... 1.30 9005 1.50 

9008 .69 
6AC7W ... 2.75 C86 12.50 
Thousand. f ether receiving and transmitting types 

stock. If you on it listed. ask for it. 

send cash with o der and save C.O.D. charges. 

Vacuum 
Capacitors 

50 -13 ..55.95 
50 -20 ..10.00 
50 -32 .. 12.30 
12 -20 .. 7.30 
12.32 ..10.00 
190 -20 .14.50 

J. S. H. SALES CO. 
Drpt. R18. 7552 M, no.r Ave., Lot A 1 rs 6. Ca1,f. 

A reasonable amount of math may 
be included, but it must be remem- 
bered that the articles are slanted to- 
wards practical men, many of whom 
don't have time to "wade through" 
page after page of advanced mathe- 
matics. 

Professional Journals: Articles or 
"papers" written for these magazines 
must be on a high academic level. 
Considerable math is permitted and 
often desired. Articles are generally 
concerned with new developments in 
fundamental research and, more spe- 
cifically, with the derivation of new 
circuits and design methods. 

2. Pick Your Subject: The prospec- 
tive writer should pick a subject he 
knows well, but also one that will 
carry appeal to the readers of the 
chosen magazine. In general, common- 
place subjects are to be avoided. While 
a top -notch author may be able to 
write and sell an article on "A Three - 
Tube Phonograph Amplifier," for ex- 
ample, the beginner will stand a better 
chance if he chooses a less common 
subject. 

Above all, take care not to "bor- 
row" from previously published ma- 
terial. To do so is not only poor taste, 
but may also be a criminal offense. 

It is possible to write a number of 
articles on the same. or similar sub- 
jects, of course. but deliberate copying 
may cause legal action against the 
writer. 

Timely subjects are especially good. 
but care must he taken that the ma- 
terial will not become "dated" in a 
few months. Often, an article may 
not be published until several months 
after acceptance. If the material 
cannot stand a few months' delay in 
publication without detracting from 
its interest, there is a good chance the 
article will not be accepted regardless 
of the quality or interest of the writ- 
ing. 

When writing for the general tech- 
nical magazines, avoid subjects appeal- 
ing only to very limited groups. To 
use an analogy, don't write articles 
appealing only to "one -armed paper- 
hangers with red hair." 

3. Preparing the Article: Once the 
possible markèt (magazine) and the 
subject have been chosen, the article 
itself may be written. Here, again. 
there are certain basic rules to follow. 

Some authors work from an outliner 
preparing first a "rough draft," then 
second and third drafts and the final 
copy. Others prepare only a rough 
draft, followed by the final copy, thus 
permitting the first writing to serve 
both as outline and rough draft. The 
author generally prepares final copy 
directly, working from a preliminary 
outline. 

However, until experience is gained 
in writing, it is suggested that both an 
outline and rough draft be prepared 
before starting the final article. 

Avoid superfluous words. While 
some magazines pay on a "per word" 
basis, and others on a "space" basis. 
there is an increasing tendency to pay 
on the relative merits of the article 
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itself, regardless of length. Thus, a 
well -written 2500 word article on an 
interesting subject may result in a 
larger check than a longer and more 
wordy article on the same subject. 

Articles must be typewritten and 
should be written on plain white 16 
lb. or 20 lb. paper. Double -spacing 
and good margins are mandatory. 

While an occasional error and cor- 
rection in the body of the finished 
manuscript is permissible, if there are 
an excessive number of errors, the 
manuscript should be retyped. 

When writing an article, good gram- 
mar is important, but letter -perfect 
grammar is not as important as an 
interesting and clear presentation of 
the written material. Thus, a stiff, 
cold, and very formally written ar- 
ticle may stand less chance of ac- 
ceptance than an easy -to -read and 
"straight- from -the -shoulder" style, 
even with an occasional minor gram- 
matical error. 

4. Illustrations: When writing an 
article, remember that the final pub- 
lished material should "look good" if 
the reader's interest is to be held. 
Page after page of the printed word 
may become boring. 

Illustrations are especially impor- 
tant in the case of construction arti- 
cles, where both sketches (schematic 
diagrams) and actual equipment pho- 
tographs must be included. 

In most cases, the magazines prefer 
to have any final drawings prepared 
by their own art staff in order to 
maintain a consistent style and qual- 
ity. Therefore, schematic diagrams 
and other drawings may be submitted 
as pencil sketches. However, care 
should be taken in preparing the 
sketches so that the magazine artist 
or draftsman will have no difficulty in 
interpreting and redrawing the illus- 
trations. 

It is perfectly all right to use a 
straight -edge and compass to prepare 
the pencil sketches. An example of 
an acceptable diagram is given in Fig. 
2. 

Photographs must be suitable for 
direct reproduction. Small snapshots 
are definitely not acceptable to most 
magazines. Preferred are 7" x 9" or 
8" x 10" glossy prints with good con- 
trast. If possible, the photographs 
should be made by a commercial pho- 
tographer and prints prepared "for 
reproduction." 

Fig. 1 (right) shows a poor photo- 
graph of a small laboratory meter. It 
lacks contrast, is slightly out -of- focus, 
and is improperly lighted. Another 
shot. from the same angle and of the 
same instrument, is shown in Fig. 1 
(left). Notice the superiority of the 
second photograph. 

Avoid writing on or marking the 
photograph itself in any way. If it is 
necessary to identify parts or objects 
in the photograph, do so on a piece of 
tracing paper laid over the photo and 
secured to its back with rubber ce- 
ment or Scotch tape. 

5. Submitting The Article: Once the 
article is finished and "ready- to -go," 

February, 1953 

Once you make contact with a 
jobber or distributor who handles 
the complete line of Sangamo 
Type PL "Twist -Tab" electrolyt- 
ics, you will never again have 
to "shop around" for odd sizes 
or capacities. Why? ... because 
the Sangamo line is the most 
complete in the industry. 

Used by all leading manufac- 
turers of TV sets, Sangamo Type 
PL "Twist -Tab" electrolytics are 
exact replacements. They assure 
long life and dependable perform- 
ance at 85° C and under condi- 
tions of high surge voltages and 
extreme ripple currents often 
found in TV applications. 

Ask your distributor for a copy 
of the Sangamo TV Replace- 
ment Catalog. It's easy to use 
and helps you choose the right 
replacement every time. 

Deal with your Sangamo "Head- 
quarters." 

SANGAMO ELECTRIC CO. 
M 

NOOIS 

3 easy STEPS TO BETTER TV INSTALLATIONS 

1 with MOSLEY FLUSH SOCKETS %a 
I. Get the PK Package (right) -contains L L 
everything needed to complete installation! 
2. No outlet box needed. Mounting 
brackets fit any type wall-easily, 
quickly installed! 
3. Here's a neat, efficient installation. 
TV owners like the convenience of 
plug -in connection to load -in! 

Available at Radio Parts Jobbers _/ 

MOSLEY ¿kcth,onuCti, 2125 Lackland d 
Overland. Missouri 
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SUPER SENSITIVE RELAY BK -7 -B 
Single pole. double throw. Con 4000 ohms. Sensi- tivity accurately adJustable on calibrated scale. At S 

voale sensitivity Is /y milliamp II mllllwatt. 2 n., and from 5 to 40 on scale the sensitivity de 
creases linearly to 1.5 ma 0t mill lwattn. a volts). Thouands of t telemetering. v'oice.operated or 
capacity orated or thermocouple operated circuit. 
sequence circuit.. etc. Fully neon d. 1te "x:la s "x Weight. 6 z. With hinged eontaet- inspec 
[Lon door and screwdriver adjustable stationary con tacts. 

RAND NEW. only $1.95 each Iplus 15e mailing charge anywhere In U.S., 
1Ó "for $17.50. postpaid 

A SENSITIVE RELAY! 
Clones at 4 to 5 ma. (Extra set of SP ST contacts for 
Sb11í' 

I se,nuenee. lose at fie..1 ma., Coll I{o0n ohms. ensitivity easily altered by bending limit arm r hanging poing. only Itg" 21s" 15x" overall. 
lJortns of ...cations. and ffar,1 at a "stocka m!' price. Henne..i from clean 1,1it,ment. 

NL ONLY 98e each, 3 for $2.75 
Boxed. re,.. ....nad, Ilke new 51.69 

12 CHANNEL T -V TUNER 
Complete ti ..rte. 
Furnished e less 

i ..lout- 
Th rte 

ONLY r$1.9.eleach. D lfor $5.00 
TUBE A TUBE (SHIELD kit for this tuner. ONLY 911e. 

3 for $2.90 
RF AMMETER, 0 -4 amps. 2" round. thermocouple type. 
Has 1.' neale-s-pread between 1 and 3 

as [W See 

BO METER CW XMTR 
This is the 4.5.3 MC Command sintr which may be 

pasily 
eonvartasl to Novice operation. We furnish 

inte mntruetionx. Including keyed photos and before. 
d otter schematics. $8.95 EXCELLENT, with tubes 

5.3 to 7 Command Xmtr, aame as above ex- 57.95 cent requires two more re conversion steps 
6 -9.1 MC CommandReceiver, ICKLLENY. With 
tubes 56.99 
274N FLUA. 7 -prong male plug to fit back of command 
rev and tr+. This Is the same plug as used in the 
racks. NE.W, earn 21e: five for $1.00 
local Control Adapter Parte for 27414 ARC'S cvr 
F.xset pot. witch. knobs. etched plate, and instruc- 

tion data. Ready to mount 11.29 
SPLINE TUNING KNOB 79e 

12 VOLT COMMAND DYNAMOTOR 
For reeelvers SCR.274N. ARA. ARC -5. Plugs onto rear 
end. 250 V. 60 ma.. DY1 /ARR -2X. 7 Guaranteed good condition $ $ 95 

tens plutein base 5.95 
A VIBRATOR BUY. 6 or 12 volts. elf -rectifying. 
hermetically sealed. Can take high n rloads. 1. 
With socket and schematic. Specify volts. ONLY 89 

MAST SECTIONS, MS -40. 50. 51, 52. 91. 
55. New original peeking F.acb t7t7 
PHASE SPUTTER, or low -level mixer. or hvbrld. 
puxh.tsnll unit. Has 8 findings. each exactly 1:I to 
BRAND NEW. 

essentially Rai 3ón15.óóó CPS. 
soc 

VINYLITE SPAGHETTI, clear. 0.166 10. three 25' lengths for Mole 96c 

BUILD TV -FM -AM SWEEP GENERATOR 
(see On. 1951 Radio t TV News) 

Now you can 'mild hat ''v,:HSATII.F: SWEEP FILE. 
of QUFNCY GFNF.RATOR "1 We've crut few more 

ore the 
those 

et. 1 APN -I magnetic unite. Wit re r 
sá.95 

PRECISION CALIBRATED TUNER 
Build a Q ter or an audio oscillator. signal gen- 
erator. a t'FD, an ultra- stable receiver. or . voit 

e it! latent ndard accuracy ana setaidlity. 3 name 
condenser assembly i 44" precision dial etched 

'1.5 -12 e in 3 lands plus a reference ale. Trian- 
gular plastic hairline Indicator: 50:1 ratio drive as- 
sembly. 
tuning lock. 

gears rte 
two 

oA 
single u paced 11250 

Has 

and one dnuile- xpaeedre20 uuf section. Use double 
-paw section m eliminate drift. $4.95 

BROADCAST BAND & AERO 
MN -26 -C Remote Controlled navigational di- 
rection finder and communications receiver. 
Manual DF in any one three freq. hands, 
150 to 1500 KC. 24 v. Self -contained dyna- 
motor supply. Complete installation, including 
receiver. control box. loop, azimuth control, 
Left -Right Indicator. plugs. loop transmiis - 

BRAND NEW, ORIG. PACK $69.50 
SUPER HI -FI HEADSET BUY! 

Uses 
Ils a 

annular-grooved plastie nitre cones with nice 
c speakers. and padded chami muffs to music 

reproductlnn. 
correct 

[far 
acoustical load. d lower TOXIC 

of auditory perception. Pair in series 
and 

meas- 
wured Impedance of 600 ohms at 1000 cycles. obtained ith built -In high quality transformers. Hateever, e- superlorxto 

crystal phones. 
no 

Manufartur ro net pricFar s 
9í5.n0 per pair! Each unit can also be Used high 

cheuty dynamic mite won 300 ohm output Impedance.) r come n von heckeA t with ore +cor laundered 
chamois pads In cellophaneobag. $7.95 ONLY 

PORTABLE POWER KITS 
1. Includes 2 volt. 20 AH wet cell. lightweight trans- 
parent plastic. nitrite separators. 3 hall hydrometer, 4" x 3" x 51/2" high. shipped dry: also 2 volt svn- 

ihronous 
vibrator. be needed: also 2 volt charger. ls y 50 /60 cY in. This high quality unit uses Mtrp- 

down transformer and dry dise refiner. with pilot 
Wimpin output 

to indicate and regulate charging rate. 
eyedropper type battery filler and r instructions. ALL ITEMS, BRAND NEW $4.95 

2. Six volt Vlhrapack kit. Vlhrotnr plus n 
s' transformer with pots: 341 145 for 

plates, 15 v for bias. With schematic. 
NEW $2.75 

OUTPUT TRANSFORMER. 5000 ohms Input to TWO outputs. 300 ohms nr : .5 ohms. lise as output for 1 

12Áa. OVO. etc. u lo match speaker or headset. NEW, potted, shielded 79e 

EASY MONEY! 
We're still buying plu gear. Tell us what 
you've 

've. 
got, tts ondition, and your price. If you'll get our Check quick. 

G. L. ELECTRONICS 
905 S. Vermont Ave.. Los Angeles 6, Calif. 

Al I Prices F.G.B. Los Angeles Calif. Buyer, Add Sales Tax 
SEND FOR OUR LATEST FLYER. 

136 

determine the number of words in the 
article, and give this information along 
with the number of illustrations and 
photographs and the author's full 
name and address on the title page 
(even if a pen name is used). Some 
magazines also like the author's name 
and the title of the article repeated on 
each succeeding page. 

Mail the article in a manuscript 
type envelope -don't fold the article 
and send in a conventional envelope, 
even if the article is short. Articles 
should always be mailed flat. If pho- 
tographs are included, chipboard or 
corrugated board stiffening should be 
included to minimize bending or fold- 
ing. 

If the material is a construction ar- 
ticle, be sure to include a complete 
parts list. Any "special" parts should 
be indicated, along with the manufac- 
turer's name and type number. 

A self- addressed and stamped en- 
velope should be included for the re- 
turn of the manuscript should it not 
prove acceptable for use. If this is 
not done, the article may not be re- 
turned to the author if rejected. 

If the article is rejected, don't be 
discouraged. It may only indicate that 
the magazine already has an article 
on hand covering the same subject. 
The article may still be submitted to 
other magazines and may be sold on 
the second try. Try and try again! 

However, don't submit the same ar- 
ticle to more than one magazine at the 
same time. Both publishers may ac- 
cept the article, resulting in undue 
embarrassment all around. 

Often, the editor of the magazine 
will send a letter of general criticism 
on the article. In such cases, revision 
of the article may turn otherwise 
wasted work into a salable effort. Ac- 
cept the criticism in the same good 
spirit in which it is offered, and profit 
by the greater experience of the editor. 

Good Luck! Probably every techni- 
cian and engineer in the nation has, at 
one time or another, completed a piece 
of work which would be a suitable 
subject for a technical article. Use 
that subject, follow the general hints 
given, and write that technical article! 

You will find two thrills awaiting 
you, and it's difficult to tell which is 
the greater- receiving that first check 
in the mail, or seeing your article in 
print. - 

Like many states on this side of the bor- 
der. the Province of Quebec. Canada. 
recognizes the emergency value of ama- 
teur radio and issues special call- letter 
automobile registration plates to amateurs. 

{r Special Get -Acquainted Offer! 4- 
TUBES AND ACCESSORIES 

TOP STANDARD 
GUARANTEED. IS U Y 1} 
NOW AND SAVE! 

153 ::::i0.93 SAWS ... .69 
iss1711 .. .79 %} {t 1T1 .... .79 BBGB ... 1.91 125X1 .68 t} 

", SY3GT . 

1.06 .9 Illy' .64 35257... .12 t} .z 5140 .. .49 6SN7 ... .69 SOLS .. .68 r 
ct BAGS .. .89 6W4 .63 7C4 ... .391} 

CONDENSER SPECIALS 4. 20 -20 MFD, 190V. 29c SO MFG. 150V, 500 {t 0 -40 MFD, ISOV 39c MFD. SV 12 in rl' 
50 -30- OF MFG, 

39c 
6000 MoD. 15V 

49e 1} 
{I 1SOV 49e Mallory 99e r} 
{t 80- DEFLECTION YOK SOC ea. r} 
4x 701 dDE`EC' ION ............................ 

e 
wih 3} 

tleasons ai 
tlein 

.95 ea. 1} 
it RCA FLYBACKe TRANSFORMER No. 73885 1.49 ea. t} 
Jt UNIVERSAL 

RS 
TYPE FLYBACK (Regular 

AL 2.50 ea. ÿt CRT TUBE REJUVENATOR 
il 21 /y' p.M S0.69 

AKSR SPEAKERS 
$1. 4. 1.19 

. t 5' 62POMM TV Speaker 
6" P.M 

99e 
WINDOW ANTENNAS: ROOF ANTENNAS: 4. 

Coniai 
63 . _ ...s3iÿ 

Straight Low. Antenna 
2.85 

.z Folded S61 . : 4.75 Folded High 2.99 
.z Folded 101 .. 5.75 1 wil B Bracket ]s ji1 "aat 1: 1} 

ROOF ANTENNAS: 100 300 Ohm 

4' 
Conical -pall Lest 

Grade 
Wire, 

tzwlumiCHE4M.í Best Cre 1.e9 
FREE CHEATER CORD with EVERY ORDER! r 

Write today for FREE CATALOG MONTHLY SPE- r} 
CI0L3 on tubes, accessories and equipment. J 
lOOa deposit With orders ale. ee C.O.D. All Ter. 
c e,ede chang to to sale. F.O.9. N.Y, Prices 
su le t to change without notice. 1} 

. aADAMSON ELECTRONICS CO. 4 

. t 589 gut Tremont Ave., N.Y.$7, N.Y. - CY9.0979 r? 
frtit**** *{rtrtr***{rt}t}t}*{rt7t}s7frt *** 

600/0-1O ty. OFF 

YOUR OWN ELECTRONIC MUSIC 
How to build and play my latest model 

electronic organ without a knowledge of 
music. 

Send stamp for details 
JIM KIRK, WSDEG, 

1552 Church St., San Francisco 14, Cal. 

TVADIO 
s5E8111[E LIRBRARY 
/i- HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2 rOLSBSV PAI OÑLYSIMO. 
IT PAYS TO KNOW! 

AUDELS T.V.-RADIO SERVICE LIBRARY 
presenta the important subjects of Modern 
Radio. Television. Industrial Electronics. 
F.M. Public Address Systems, Auto, Marine 
& Aircraft Radio, Phonograph Pick -Ups. etc. 
Covers Basic Principles- Construction -In- 
stallation- Operation - Repairs - Trouble 
Shooting. Shows How to get Sharp, Clear 
T.V. Pictures. Install Aerials -How to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts -Over 1260 Pages -625 
Illustrations -Parts & Diagrams- Valuable 
for Quick Ready Reference & Home Study. 
Tells (low to Solve T.V. & Radio Troubles - 
Answers T.V. & Radio Questions. 

Get this Information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

ORDER - 
AUDEDL, 

Publishers, 
SERVICE LIBRARY 3 2(.Y. 3O 

31 
7 days tree trial. II O.K. I will remit 51 In 7 days and 
monthly unti136 is paid. Otherwise I will return them. 

Name_ 

Address 

Occupation 

Employed by 
RN 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


International Short -Wave 
(Continued from page 132) 

Nacional;" heard from interception 
0745 past 0900. (Kary, Pa.) XESC, 
15.205, noted 1700 with call in Spanish. 
(Baitzel, N.J.) XEBT, 9.625, noted 
around 1300 -2100 in Spanish only. 
(Simpson, Kans.) 

Monaco -Radio Monte Carlo noted 
on the new 7.350 channel (replacing 
9.785) in parallel with 6.035 at 0200, 
strong level in French, commercials 
interspersed with music. (Pearce, Eng- 
land, others) 

Mozambique -The Portuguese Serv- 
ice from Lourenco Marques is noted 
on 15.285A some days as early as 1515, 
good level; noted closing 1515 with "A 
Portuguesa." (Niblack, Ind.) Heard in 
Britain on this channel from 1045A 
opening. (Pearce) Lourenco Marques 
was noted on a channel of 4.825 re- 
cently at 1345; was found another day 
near 4.865 with news in Portuguese 
1300, says Pearce. 

Lourenco Marques is now on "sum- 
mer" schedule in English 2300 -0200. 
11.742, 4.916; 0200 -0800, 11.742, 9.766, 
7.262; 0800 -1200, 11.742, 4.916; 1200- 
1500, 9.766, 4.916, 3.490; still an- 
nounces 11.761 but has been measured 
11.742; Portuguese Service is 0000- 
0100. 9.804AV, 4.830; 0430 -0630, 9.804 - 
AV, 8.005, 7.216; 1100 -1500. 4.830, 15.- 
285 (Ridgeway, South Africa) 

Nicaragua- Granada, 7.850A, heard 
1800 with strong signal in Spanish. 
(Chatfield, N.Y.) YNBH, 6.015, Radio 
Panamericana, was heard recently 
around 2215 with news in broken 
English, interspersed with short mu- 
sical interludes and short Spanish an- 
nouncements. (Stark, Texas) 

North Korea -In answer to a query 
by your short -wave editor, Hahn Ki 
Syun of Radio Korea, Republic of 
Korea, says the Communist radio at 
Pyongyang, North Korea, is using fre- 
quencies of 970 kc., 1080 kc.. 4.440, 
and 6.230 (varies). Rosenauer, Calif., 
says the latter channel now appears 
to be 6.275A, heard 0950 with speech 
in Korean, good level. 

Northern Rhodesia - Lusaka, 4.826, 
noted 1300 with BBC news relay, 
signing off 1400 with "God Save the 
Queen." (Pearce, England) 

Norway -Oslo, 11.735, noted signing 
on to South America 1800. (Pearce, 
England) Heard on 15.175 in Nor- 
wegian at 1100. (Hoffman, N.Y.) 

Pakistan -Radio Pakistan. 17.715A, 
noted with news 0330; to Indonesia on 
15.270 and 17.835, 0630 -0715. (Pearce, 
England) Latter transmission noted in 
New York. (Mast) Dacca, 4.807, heard 
in Britain 1110 with native program, 
fair level, CWQRM. (Catch) Noted 
on 9.647A from tuning 0750 to close- 
down 0815; no English; good signal. 
(Ferguson, N.C.) 

Panama -HOJA, 9.645, Chitre, Radio 
Provincias, is fair from 0600 past 0700. 
(Kary, Pa.) H050, 5.995.5, noted 0558 
signing on with S7 signal. (Oskay, 
N.J.) HOLA, 9.505, Colon, on Satur- 
February. 1953 
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days has "late dance music" to 0200 
(Sun.) (Villela, Md.) 

Paraguay -The outlet on 6.270A is 
best before 2100. (Stark, Texas) Is 
ZPA1, Asuncion. 

Peru -Radio America, OAX4W, 
9.405A, was noted a recent Sun. at 
2150 with American recordings and 
announcements in English; mentioned 
this as a request program; may be 
weekly feature. (Niblack, Ind.) Heard 
signing off 0050. (Sutton, Ohio) Radio 
Nacional del Peru is now using 
OAX4T, 9.550A, to 1800, then changes 
to OAX4Z, 6.082A. ( Villela, Md.) Lat- 
ter channel heard closing down 0030 
with announcements in both Spanish, 
English. (Saylor, Va.) 

Philippines -Radio Free Asia relay, 
6.110, Manila, noted at good level with 
news 0920. (Balbi, Calif.) Far Eastern 
Broadcasting Co., 17.805A, Manila, a 
new channel, noted 0430 with identifi- 
cation in English, wiped out by Rome 
coming on air 0445; on 11.855 at 1030 
with English identification, then 
"Bringing Christ to the Nations" in 
native dialects. (Pearce, England) 
DZH7, 9.73, noted 0750 at excellent 
level. DZH2, 9.64, Manila, heard at 
weak level 0452. (Ballou, Calif.) DZI4, 
6.110, Manila, noted with weak signal 
0613. (Oskay, N.J.) 

Portugal- Lisbon, 6.374, noted 1900- 
2005. (Patterson, Ga.) CSA32, 11.995A, 
opens 1230 in Portuguese. (Baitzel, 
N.J.) Radio Sweden says a new trans- 
mitter at Coimbra is testing daily 
1300 -1500 on 7.020A. 

Portuguese India - Radio Goa is 
scheduled 2100 -1230 on 6.025, 9.610; 
has experimental transmissions on 
3.425. (WRH) Heard on 9.610 in Hindi 
0930; Portuguese 1000; English 1030; 
has guitar interval signal; closes 1230; 
good level in South Africa. 

Reunion -St. Denis, 7.168, broad- 
casts 0900 -1200 (Wed. to 1330, Sat. to 
1400). (ISWC, London) 

Sao Tonie-CR5SB, 17.683A, is noted 
Sun. with strong signal 0700 -0800, mu- 
sical session with Portuguese an- 
nouncements. (Ridgeway, South Afri- 
ca) 

Sarawak - Seheiner, N.J., has re- 
ceived this information direct from 
the Information Officer, Sarawak In- 
formation Service, Kuching, Sarawak: 
"The broadcasting station here does 
not yet exist. Our plans are made, our 
money voted, and the chief members 
of our staff engaged, but the station 
will not be completed and in operation 
before the end of 1953. In the begin- 
ning, it will be operated as a depart- 
ment of this office." Promised further 
information on developments. 

Saudi-A rabia-Djeddah, 7.245, noted 
signing on around 2249 with 8 -note 
signature tone, march, then Arabic 
music; signal is sometimes S8. 
(Brown, N.Y.) Noted parallel on 
6.102A. (Stark, Texas; Bellington, 
N.Y.) 

South Africa - SABC, 9.870, noted 
1400 -1500 with English program, fair 
level; QRM at times. (Chatfield, N.Y.) 
The African Service is radiated from 
a 5 kw. post office transmitter of the 
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radio telegraph station at Roberts Heights, 15 miles south 
of Pretoria; is beamed northerly 0330 -0715 weekdays, 
0330 -0845 Sat. and Sun. on 15.230; 0900 -1130 daily on 
11.937, and 1145 -1505 over 9.870; English on Tue., Thur., 
Sat.; Afrikaans, Sun., Mon., Wed., Fri. (Ridgeway, South 
Africa) Johannesburg is using 9.680 now for its new South- 
west African transmission 2345 -0130, 0315 -0715, 0900 -1405 
(Sun. opens 0055). (N.Z. DX Times) 

South Korea - Wada, Japan, confirms that Seoul's 
HLKA is using 9.555 in parallel with Pusan's HLKA on 
9.735. The latter outlet is noted from as early as 0340 
with Western classical music; commentary in Korean 
0345, fair signal in Calif., reports Rosenauer. Measured 
recently 7.9342 by Ballou, Calif. Heard by Balbi, Calif., 
from around 0450; cannot hear the Seoul 9.555 channel, 
however. 

Spain -Radio Mediterraneo, 6.995A, Valencia, noted 
strong 1315 tune -in. Radio S.E.U., 7.088, Madrid, strong 
with call 1930, then popular music; La Voz de Falange, 
Madrid, noted on 7.380A at 1435, still on the air 1535. 
(Pearce, England) Malaga appears to vary in frequency, 
is now about 6.960, possibly slightly higher; some days 
becomes audible as early as 1445. (Kary, Pa.) 

Sweden -Radio Sweden, 11.880, noted to North America 
with English 0700 -0715, then in Swedish; heard with Eng- 
lish on 9.535 at 2300. (Niblack, Ind.) Heard on 6.065 clos- 
ing period to North America with English announcement 
2000. (French, Mass.) 

Switzerland- International Red Cross, 7.210, Geneva, 
recently was heard with test broadcasts in various lan- 
guages, including English, at 0130 -0230, 1630 -1730. (Kary, 
Pa.; Pearce, England, others) Wants reports. 

HERS, 11.865, noted 0945 with music, good level in 
N. Y. (Hoffman) Heard opening 1015A to Western North 
America on 9.535 at excellent level, parallel with (an- 
nounced) 6.165, 7.21, 9.665, 11.865. (Bishop, Ohio) 

Syria- Damascus, 11.913A, noted with news, in clear, 
1720 -1730 sign -off. (Black, Pa.) 

Taiwan -BED7, 7.130A, noted at good level 0435 and 
again 0630. BED29, 6.095, is fair signal around 0630. 
(Ballou, Calif.) Taipeh is noted on 11.735 in Chinese 
dialects from around 0830 to 1145 when has bad QRM 
from Radio Nederland; from 0930, BED7, 7.130A, is in 
parallel. Is good level in English on 15.235 at 2300 -2400 
when goes into Chinese. (Ridgeway, South Africa) BEC32, 
9.778V, noted 0500 with English program, children's ses- 
sion; BED26, 10.080, heard 0830 with Western music, then 
Chinese news. (Sanderson, Australia) 

Tangier - Radio Africa has returned to 7.126 after 
a brief move to 7.193A; noted with call 1515. (Pearce, Eng- 
land, others) VOA, 7.215A, noted 0830 -0922; news in Arabic 
0900; had announcements in English.. (Maynard, Ky.) 

Thailand- Bangkok, 7.105, strong 0914. (Ballou, Calif.) 
Strong signal on 6.24 and 15.625 from 0915 to closedown 
1030 when gives call in English, then Thai. (Ridgeway, 
South Africa) Noted on 11.910A with chimes 0615, then 
news. (Sanderson, Australia) 

Trans -Jordan -Ramallah has ceased broadcasts on short- 
wave. (WRH ) 

Trinidad -Radio Trinidad has news 0700 on 9.625. (West, 
Va.) Sent this schedule -on 9.625, 0430 -1515; on 3.275, 
1500 -2200. (Levy, N. Y.) 

Turkey -TAT, 9.515, heard with powerful signal to 
North America in English 1815 -1900. (Machajewski, N. Y.) 

Uganda -The station projected for Uganda will use 7.5 
kw., to give complete coverage to this Central African 
colony; will operate in vicinity of 4.000; will not be com- 
pleted for about a year yet. (Radio Amateur, London) 

Uruguay- CXA10, 11.90A, seems to have settled down 
on 11.895A right atop Radio Dakar. (Bellington, N. Y.) 
Noted with strong signal 1850. (Gerran, N. Y.) CXA3 
heard on measured 6.0755 at 2125; signed off 2201; an- 
nounced "CXA3, Integrante de la Radiodifusoras Ariel." 
(Rastorfer, N. Y.) 

USI (Indonesia) -In response to an inquiry, officials of 
Radio Republik Indonesia, Djakarta, explained -Ambon 
does not operate on 11.089 or in that vicinity as reported 
by listeners some months ago, but transmits only on 4.865. 
A new transmitter of 50 kw. has been put into service 
with test transmissions on 9.868A (is heard on meas- 
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and repair troubles. n I buito and l learn to o a prose. na gna 
T You 

You 
and Radio Testers and learn too it for 

adio repairs. 
receive 

you a learning in this practical way, you will use 
able 

to do many a lob for your neighbors and friends, and charge fees which 
will fare exceed he cost of the EduKit.' Here is your opportunity to learn 
radio quickly and a and have others pay for it. Our Consultation Service 
will help you with any technical problems which you may nave. 

FREE EXTRAS IN 1953 
ELECTRICAL AND RADIO TESTER 
ELECTRIC SOLDERING IRON 
BOOK ON TELEVISION 
RADIO TROUBLESHOOTING GUIDE 
MEMBERSHIP IN RADIOTELEVISION CLUB 
CONSULTATION SERVICE QUIZZES 
TRAINING FOR F.C.C. LICENSE 

The Progressive Radio "Edu -Kit" is sold with a 10 -day money-back 
guarantee. Order your Progressive Radio "EDUKITi Today, or 

send for further information. 
. the w rld. it you seise check o ney order 

i Orra Sie gsi w,thh your Orderr. On C.O D. orders, you Pay Cost of Eil. y 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., RN -15, Brooklyn 11, N. Y. 
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TO 
SERVICE 
REQUIRES 

Mk COMPONENTS All 
and for 

TOP QUALITY 
ask for 

Paper Tubulars 
That white, eer- 
arnic -cased paper 
tubular is - 

ing in more and 
more TV circuits 
as new models roll 
off the lines . 

your assurance that 
this unit excels 
those which pre- 
ceded it. 

Follow the lead of these manufacturers by 
offering your customers complete satisfaction 
with components which will require no fur- 
ther replacement during the life of their sets... 

Air -Tight, 
Water- Tight, 

Yet 
Reasonably 

Priced 
tust 

Wire In 
d 

Fmçl. 

ured 9.866 at 0430 -1030 in parallel 
with 6.045, according to Balbi, Rosen - 
auer, Calif., others). A service is 
planned for the whole of USA but 
when it will be inaugurated is yet 
unknown. PLB9 and PLQ2, reported 
heard some months ago, are not sta- 
tions of Radio Republic Indonesia; offi- 
cials said these might be amateur 
stations or stations used by the Post - 
Telegraph and Telephone Service as 
transmitters for telephone communi- 
cations. ( Scheiner, N.J.) 

YDF6, 9.580, Djakarta, has been 
heard with "Voice of Indonesia" pro- 
gram in English for Europe 1400- 
1500, evidently replacing YDF7, 11.770. 
(Fairs, England, via URDXC) How- 
ever, may be using both 9.580 and 
11.770 at 1400 since Pearce, England, 
more recently heard this broadcast on 
the 11.770 outlet; announced three 
daily broadcasts in English -for 0600, 
0930, 1400; announced use of 11.77, 
15.15. Radio Sweden says Djakarta 
has been heard with an English test 
program on 11.935 at 0630 -0725 sign - 
off. Gillett, Australia, notes an In- 
donesian on 3.960A at 0600 with good 
level. 

Vatican -HVJ, 11.685, noted recently 
with English 1315 -1330. ( Niblack, Ind.) 
Heard signing off on 9.55 at 1615 after 
15- minute period in Russian. (Baitzel, 
N. J.) Noted on this channel with 
news 1000. (Balbi, Calif.) 

Venezuela -Radio Barquisimeto veri- 
fied reception of 9.510, call YVXJ, by 
hectograph form letter in Spanish; 
QRA is Avenida 20 No. 491 (or Apar- 
tado Postal 76); listed YVMQ, 4.940, 
4 kw., and YVMR, 1490 kc., 3 kw. 
YVKT, 3.350, Caracas, has newscast in 
Spanish 1830 -1900; one night recently 
had news in Italian 1900 -1915, then 
news in Portuguese to 1930. 

Western Samoa -From 2AP, Box 23, 
Apia, Western Samoa, Scheiner, N. J., 
has received word that this (medium - 
wave) station has two short -wave fre- 

And you ran keep 
a stork of Elmenro 
Capacitors on hand 
without worry of de. 
terioration on the 
shelf. They have un- 
limited shell life. 

quencies, one of which, 6.040, will test 
soon, but no date could be fixed; 2AP 
operates on 1420 kc. 

Press Time Flashes 
Radio Free Europe can be heard at 

excellent strength 1900 on 9.695 in for- 
eign language. (Niblack, Ind.) Madrid, 
15.625, noted with news in Spanish 
1146, signing off 1155A. (Pearce, Eng- 
land) Leon, Spain, more recently has 
been heard on 7.590A concluding relay 
from Madrid 1625. (Kary, Pa.) A sta- 
tion heard in Arabic on 5.000 around 
1340 -1403 close (with short band an- 
them), is probably Al Kuwait, Kuwait, 
in the Persian Gulf. (Pearce, England) 

Pearce, England, says he has been 
unable to log EA8AB, Canary Islands, 
for some weeks now, although WRH 
reports it is currently operating on 
7.295. Kary, Pa., recently noted this 
one on 7.305A with bad QRM to 1800 
closedown; news in Spanish 1705. The 
Voice of America, New York 19, New 
York, has informed Kary, Pa., it is 
now set up to verify reports on recep- 
tion of the relay base outlets over- 
seas. 

The station manager of medium - 
wave ZNS, Bahamas, has thanked 
Kary, Pa., for a report on reception 
of ZNS on 7.308A, but did not indicate 
if this is a fundamental operation or 
a spurious frequency. This one has 
been heard with weak signal here in 
West Virginia with BBC relay 1800, 
then local program from 1815 when 
gives the time in EST. 

Radio Athens, 7.300, more recently 
has had news 0000. (Bellington, N. Y.) 

Emisora Nuevo Mundo, 6.000, Bogo- 
ta, Colombia, verified with attractive 
QSL card; listed HJKC, 830 kc., 10 
kw.; HJKD, 6.100, 10 kw., and HJKF, 
9.520, 10 kw. (Kary, Pa.) A station 
heard on 7.126A around 0830 -0900 with 
native music is probably Hargeisa, 
British Somaliland. (Stark, Texas) Is 
scheduled 0815 -0930 according to QSL 

The transmitter room of Station KPTV, Portland. Oregon. the first u.h.f. station to 
go into operation in the country. The transmitter is the same as that used by 
RCA -NBC at its experimental station in Stratford, near Bridgeport. Conn. At the 
control desk is Russ Olsen. station's chief engineer. Looking on is Bill McAl. 
lister, NBC engineer who helped install the transmitter. Working at the panel 
in the far corner is Victor Bary. another National Broadcasting Co. engineer. 

Contact your local job- 
ber for full inform, 
lion and ask him abolit 
our handy paper tu- 
bular kits. 

STANDARD 
PAPER KIT 

5 Earn 
of 25 

Capacities 

.001 to .1- 600V:.25 -400V & .5 -200V 
List Price $37.50 

1000 Volt Paper Kit 5 Each of 17 Capacities 
.001 to .05 MFD 
List Price $35.00 

ARCO ELECTRONICS INC. 
103 LAFAYETTE ST., N. Y. 13, N. Y. 
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received. (Radio Sweden) At press 
time, Radio Jamaica appeared back on 
3.360 from 4.950 to 2300 sign -off. (Say- 
lor, Va.) Radio Brazzaville, 11.970, 
French Equatorial Africa, takes relay 
from Paris 1445 of English lesson 
( "The French Have a Word For It ") ; 

good strength in Britain. (O'Sullivan) 
Radio Journal do Commercio, Recife, 
Pernambuco, Brazil, sent schedule of 
15.145, 455 -1300; 11.825, 1100 -2120; 
9.565, 0455 -1105, 1300 -2120. (Boggs, 
Mo.) Zurich sunspot prediction for 
March is 21; for April, 20. (Ferguson, 
N. C.) 

Radio Juventud de Sabadel is on a 
new channel of 7.312, audible from 
around 1400. (Buettner, Germany) Di- 
rect from Taipeh, Taiwan, comes this 
current schedule of "Voice of Free 
China " -2300 -2400, 15.235, 11.735, Eng- 
lish to USA 0530 -1230, 7.130, 11.735, 
6.095 (latter 1100 -1230 only), to Japan, 
Korea, Malaya, Chinese Mainland; 
1400 -1600, BED4, 11.800 (reported 
"heard," however, on 11.920- K.R.B.) 
to Europe and the Near East with 
English 1420 -1445. (Kary, Pa.) 

The Ecuador station on measured 
6.7873 announces as Radiodifusora 
Costa Azul, Portoviejo, Province of 
Manabi; noted 2026 -0041; the meas- 
ured 6.8298 outlet announces "Radio 
Equinoccial," Ibarra, Province of Im- 
babura. (Rastorfer, N. Y.) 

Here is the complete schedule of 
Radio Pakistan as received by Schei- 
ner, N. J. Service for East and West 
Pakistan- Karachi, 2125 -2300, 5.980; 
0210 -0230, 15.270; 0230 -0430, 9.645; 
0730 -0810, 7.096.6; 0915 -1045, 5.990; 
0815 -0900, 7.096.6; 2115 -2300, 15.335; 
0210 -0230, 17.710; 0230 -0430, 17.710; 
0730 -0750, 17.835; 0915 -1045, 6.945, 
9.630. 

Zonal Service - Lahore, 2115 -2330, 
3.915; 0230 -0310, 6.138; 0730 -0930, 
3.469; 0930 -1300, 3.469. Dacca, 2000- 
2200, 4.807; 0100 -0130, 7.150; 0600- 
0800, 4.807; 0815 -1130, 3.325. External 
Services -Karachi, 1430 -1515, 6.235, 
7.010 in Turkish Service; 1515 -1600, 
6.235, 7.010, to United Kingdom; 2015- 
2100, 11.885, 15.335 to Southeast Asia; 
2315 -2400, 17.750, 15.335 to East and 
South Africa; 0445 -0530, 9.645, 15.335 
to South Asia; 0630 -0715, 15.270, 
17.835, Indonesian to Indonesia; 0830- 
0915, 9.630, 9.645 Burmese to Burma; 
1100 -1200, 6.235, 7.010, Afghan -Per- 
sian program; 1210 -1230, 6.235, 7.010, 
General Overseas Service (slow -speed 
news in English); 1230 -1315, 6.235, 
7.010, Iranian Service; 1315 -1415, 6.235, 
7.010, Arabic program; power for Ka- 
rachi was listed 50 kw., for Lahore, 
300 w., for Dacca, 7.5 kw. To East 
and West Pakistan uses English, Urdu, 
Bengali, Sindhi, Kashmiri, Baluchi, 
Gurati, Pushto; Lahore uses English, 
Urdu, Punjabi; Dacca uses English, 
Urdu, Bengali. 

* s * 

Acknowledgment 
Thanks for the fine reports. Just 

keep them coming to Kenneth R. 
Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, USA. Good 
listening! K.R.B. 
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Smaller than a desk pen -jest as convenient 

The NEW Turner C -4 Stand 
for Model 80 Microphone 

The new C-4 stand gives complete maneuverability 
and convenience with the Model 80. It pivots the micro- 
phone in a 135° arc for any operational angle - swings 
parallel to base needing little more packing space 
than two packs of cigarettes. 
The microphone is held firmly by the unique, positive - 
action hinge, yet moves smoothly and easily to any 
desired position without adjustment. Microphone 
quickly and easily removed. 
This new, matching stand is solidly built of die -cast 
zinc overlaid with beautiful satin chrome plate. It 
is heavy enough to prevent tipping - it will not slide 
with the weight of the cord. The C -4 stand comple- 
ments the graceful shape of the Model 80; the com- 
bined unit is an attractive but inconspicuous addition 
to a speakers' table. Ideal for use with wire recorders, 
public address systems, pulpits, office and factory call 
systems, amateur operators and other similar uses. 
Model C-4 matching stand. % " -27 thread. List Price $ 5.75 
Model SO Microphone. List Pries $15.95 

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

In Canada: Canadian Marconi Company, Toronto, Ont., and Branches 

Export: Ad Auriemo, Inc., 89 Brood Street, New York 4, N. Y. 

SCHEMATICS- CONVERSIONS 
FOR SURPLUS GEAR 

NEW LISTI MANY ADDITIONS! 
Send c.d. 
Lost N. Add 25c tord enart xeoococie ark 

R. E. BOX 1220 
GOODHEAR7 BEVERLY HILLS, CAL. 

FREE 
Wrote today for "How ro Service T. V. Receivers 
with the HICKOK VIDEO GENERATOR. 

The Hickok Electrical Instrument Co. 
10824 Dupont Ave., Cleveland, Ohio 

GET INTO 

ELECTRONICS 

You can enter this uncrowded. itnerustinc Brill. 
Def,usr expan.inn, new drvelnpatens detnand 
trained specialists. Sillily all phases radio & 
electronics theory and prartirr: TV: I'y1: hroad- 
ea.thtc; veisleinc; aviation. marine. police radio. 
I x -nu attii course. Graduates in demand by Major 
companies. r,11.5. or equivalent mnuired. Itrcin 
aan.. Nla.] n..1inie, Sett. , a:nt]]. e',.. Write for 
catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso. Indiana 
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N 

fRÉjS., Inal 
Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
.1rlr. I p -To -Dolt Edition of Fo- 

s Lihrory Corers II hole Field 
of Rodin lint inee rin g. l'In rs 
In l est Fat' N. Stun dory's. Daly, 
I'roelire. and "Theory :II lour 
Fingertips. 

7 "he 
five big volumes of the new edition of 

the Radio Engineering Library now include 
the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 

Written by leading radio engineers, these 
books cover circuit phenomena, networks, tube 
theory, vacuum tubes, amplification, measure- 
ments, etc. -give specialized treatment of all 
fields of practical design and application. They 
provide you with a complete and dependable 
encyclopedia of facts. 

S Volumes, 3872 Pages, 2770 Illustrations. 

Eastman's FUNDAMENTALS OF VACUUM 
TUBES, 3rd Edition. 

Termon's RADIO ENGINEERING, 3rd Edition. 

Everit's COMMUNICATION ENGINEERING, 
2nd Edition. 

Hund's HIGH FREQUENCY MEASUREMENTS, 
2nd Edition. 

Henneys RADIO ENGINEERING HANDBOOK, 
4th Edition. 

SEND NO MONEY 
Special Low Price -Easy Terms 

On this special offer you get this Library for 
$37.50. instead of $43.50. You save $6.00 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No 
obligation. These books are recognized as 

standard works; you are bound to need them. 
So take advantage of this special money- saving 
offer. Mail coupon at once! 

M <Graw -Hill Book Co., Dept. RTN -2 -53 
1 127 West 41st St., New York 36, N. Y. 

I send for 30 days' FREE trial, the RADIO ENGINEER- I 
I \ G LIBRARY If not satisfied 1 will return hooks. Other - 

I .. I will send S7.to, riot delivery charge,. then; and $6 I 
I a month for 5 months. (Reg. price 54;.5c; you save SC- 

I Name I 

I 

RTN-x-i 1 I 
I flout Address... 

t ,ty ti Starr.. 

l 
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We'll Pay Delivery Charges if you enclose S7 to I 
ue r N\ lilt .oul"m. Same return privdete.. 

14 mc. Rotary Beam 
(Continued from page 68) 

A matching device between the 
transmission line and the driven ele- 
ment is necessary because trans- 
mission lines on the order of 5 to 
15 ohms are not obtainable. Depend- 
ing somewhat on the height above the 
ground, the impedance of the driven 
element of a three -element array is 
usually about 10 ohms. A 600 -ohm 
open -wire untuned line, which can be 
any length, was used for the transmis- 
sion line. In order to match this 600 
ohms to the 10 -ohm impedance of the 
radiator, a 75 -ohm coaxial cable (RG- 
11U) ?i wavelength (electrical) was 
used. For a given transmission -line 
impedance, Z,., and radiator impedance, 
ZR, the impedance of the quarter -wave 
transformer, Zr, is determined by the 
following relation: 

ZT - V Z/. X ZR 

For example, if a 300 -ohm transmis- 
sion line were used with the 3- element 
array, then 

Zr = v 300 X 10 =54.8 ohms. 

In this case, 52 -ohm coaxial cable 
could be used. 

The actual physical length of the 
quarter -wave transformer is not 1/4 

wavelength, but is somewhat shorter 
due to the "velocity factor" of the 
particular cable used. Most manufac- 
turers give this "velocity factor" in 
the data for their cable. Using this 
figure, the following equation may be 
used to calculate the actual physical 
length required for the transformer: 

KV 
L =' 

where: L = length in feet of the trans- 
former, 

K = a constant, 246, 
V = velocity factor of cable 

used for transformer. 
f = resonant frequency of the 

array in megacycles, 
The RG -11U cable used has a velocity 
factor of 0.65; the length of the trans- 
former, therefore, was: 

246(0.65) =11.2 feet 
14.25 

A further improvement may be 
made by using a shielded cable such as 
"Twinax" for the transformer. With 
such a cable, a capacitive unbalance to 
ground does not occur when the trans- 
former is run up inside the metal pipe 
shaft. The cable length within the 
shaft of the array should be kept to a 
minimum if conventional coaxial cable 
is used. 

The standing -wave ratio of the 
transmission line is about 4:1. This is 
negligible for the 600 -ohm line, but it 

must be remembered that the power 
carried by the quarter -wave trans- 
former would then be quadrupled. 
It is important to select coaxial cable 

POLYSTYRENE 
ROD - 12" or 48 " lengths 
Die. 4 Die. J ir 
I'B" $ .03 $ .12 3/4" .80 3.20 

3/16" .06 .24 I" 1.55 4.20 
1/4" .10 .40 1 -1/8" 2.00 8.00 

5,'16" .16 .64 1.1/4" 2.30 9.20 
3/8" .21 .84 1 -3 /8" 3.00 12.00 

7/16" .30 1.20 1.1/2" 3.30 13.20 
1/2" .40 160 1 -3/4" 4.50 18.00 
5;8" .57 2.28 2" 5.50 23.60 

SHEET- masking paper both sides. 
Thickness Sirs erica 

2" s 12" $2.50 
3,'32" 2" 12" 2.75 
I/B" 2" a 12" 
/1 

3.00 
36^ 2" a 12" 3.75 
1/4' 2" t 12" 4.60 

I/16" 2" a 24" 4.90 

'3/32" I" a 24' 5.25 
1/8" 2" a 24" 5.90 

3/I6" 2" a 24" 7.25 
1/4" 2" a 24" 8.25 

1/32" 20" o 20" 7.75 
I/16' 24" 24" 9.50 
3/32^ 24" 24" 0.35 

1/8" 24" it 24" 1.75 
3/16" 24" s 24" 4.00 
I/4" 24" 24" 6.00 

5/16" 20" a 20" 4.50 
3/8" 20" o 20" 6.00 
3 8" 24" 24" 23.75 
I 2" 20" a 20" 21.50 
I 2" 24' s 24" 31.88 

20" o 20" 34.50 
3/ 4" 20" 20" 41.00 
1" 20" It 20" 55.50 

TUBING - 12" or 48" lengths. 
SLI I.D. 12' Igth. 48" Igth. 

1/8" $ .07 5 .28 
3/16" .10 .40 
I/4" .13 

.18 
1/2" .23 

.29 
7/8" .38 

I-1/2" I-1/4" 1.13 
2" I-3/4" 1.50 

I/4" 
S/I6" 
3/8" 
1/2" 
5/8" 
3/4" 

.52 

.72 

.92 
1.16 
1.52 
4.52 
6.00 

All prices F.O.B. our warehouse New York 

LEEDS RADIO CO. 
75 Vesey St. Dept. A New York City 7 

Amateur and CD 

iitadde 

From 2 to 75 Meters 
Tested and proven Antennas for 

the 11/4, 2, 6, 10, 11, up to 75 -meter 
mobile installations - designed to 

increase the signal strength and yet 
offer low -cost equipment for ama- 
teurs and Civil Defense Corps. 

Send for special Bulletin and prie^.;. 

PREMAX PRODUCTS 
DIVISION CHISHOLM- RYDER' CO., INC. 

5304 Highland Ave. Niagara Falls. N. Y. 
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for the transformer which will carry 
the power required. The approximate 
power in the cable may be determined 
by assuming a final class C amplifier 
efficiency of about 75 per -cent. In the 
array described, therefore, the power 
would be 600 x 0.75, or 450 watts. With 
a standing -wave ratio of 4:1, however, 
there would be 1800 watts of power 
being carried by the coaxial cable, as 
well as by the 600 -ohm line. 

The fundamental reason for a mis- 
match which creates standing waves is 
that the transmission line is not termi- 
nated in a pure resistance. Mismatch 
may be caused by a radiator cut to the 
incorrect length, by nonsymmetrical 
transmission lines, by unbalance to 
ground along the line, or by an incor- 
rectly tuned quarter wavelength trans- 
former. If the radiator is cut accu- 
rately according to the equation given 
previously, and if the transmission line 
is mounted symmetrically and kept at 
least a few feet away from metallic 
objects, this loss due to mismatch may 
be neglected for all practical purposes. 

The 600 -ohm transmission line was 
connected to the 75 -ohm, quarter -wave 
matching transformer by means of slip 
rings. A set of slip rings was mounted 
on the shaft of the array with brass 
brushes OA" diam. rod stock) con- 
nected to the 600 -ohm line making 
contact with the rings. The 75 -ohm 
coaxial cable which runs up the center 
of the shaft connects to the inner sur- 
face of the rings, thus making possible 
continuous rotation in either direction. 

Electrical Controls 

As mentioned previously, a pro- 
peller -pitch control unit is used to 
rotate the described 20 -meter array. 
These rotator units come complete 

Fig. 8. Wiring diagram of 14.mc. beam 
rotator and selsyn. indicator systems. 

Issi 

125 volt. 10 amp. switch S- D.p.d.t., 123 volt, 3 amp. switch ( "renter or) 
Ti- Trans. 117 t. primary, 30.60 cycles, 10- 

20 v. sec. @ 10.15 amps. 
NLs- S.p.d.t. relay, normally closed, 13 amp. 

contacts, 117 s. a.c. coil. 
lain/ -I17 v. pilot lamp (see text) 
4lotor.- Propeller -pitch type motor (see text) 
Fuse -123 v., 3 amp. 'Slo -BIo" type 
Selsyns (2) -117 r., 60 -cycle type. Loren -rolt- 

age surplus types can be used (see text). 
"Note: The motor will have )ou connection 

terminals. Consult the instruction sheet sup- 
plied with the motor to determine which 
three of the terminals to use for this applica- 
tion. 
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RADIO SHACK BUYS OUT APPROVED 
HI -FI FM -AM TUNER INVENTORY! 

Biggest Boy i 

n HiFi History! 

Reg. 

163.25 

12 MIN. TUBES 

DOUBLE LIMITER 

DISCRIMINATOR 

TUNED RF (AM) 
TUNED RF (FM) 

10 uy @ 92 MC 

12 uy @ 106 MC 

ORDER BY MAIL 

Another exclusive Radio Shack value. 
The nationally cataloged Approved Elec- 
tronics Model A -710 hi-fi genuine Arm- 
strong circuit PM -AM tuner at a price 
more than 45% below regular dealer 
net! With 12 miniature tubes, escutch- 
eon, knobs, schematic and full guar- 
antee. Compact 81/4 a ss/. x 8" deep 
chassis. Less power supply: requires 170V 
DC @ 20 mils and /or 150V DC @ 40 
mils, and 6.3V AC @ 4 amps - see 
A -620 supply below. Tuner: Ord. No. 
36 -206, 534.50. 

MORE APPROVED ELECTRONICS BUYS! 

$3-775e APPROVED PREAMP -EQUALIZER! 
Model A -800, almost ball od.' 
Preamp for magnetic pickups, 6 
pos. equalizer for G -E and Pick. 
Separate tone controls and all 
remote features. Take power off 
Williamson and other amps. 
O.J. Sr.. 33.246, 319.95. $19.95 

A0P 
A -- 6161 SUPPLY UPPIT 
ONLY 512.05 

For A710 tuner, scores 
of other uses. 6.3V AC 
@ 4 amps., 150V DC @ 
40 ma, 170V DC @ 20 
ma. Ord. No. 36-207, 
312.05. 

TE CNMAST ER 

WILLIAMSON 
Amplifier KIT 
Williamson type kit, com- 
plete to the last cum 
ponent, can be wired by 
anyone, Includes power 

s1 
Shiiplywt. 27 lbs. Order 
No. RN33.340 349.95 

REG. $8.20 
DUAL PICKUP 

ONLY $5.70 
The most famous make variable 
reluctance cartridge (requires 
preomp) and a Radio Shack x 
elusive. Separate sapphire styli 
for 78 and 33 -45. Same as 
reg. stock except for packaging 
which is mfg's bulk. Ord. No. 
15092, $5.70, 3/$16, 6/830. 

EQUALIZER 

FOR GE CART. 
Also for Ludes, and another 
Radio Shock exclusive. 6 posi- 
tion switch for all domestic 
and foreign 78 and LP records, 
including noise eliminator. No 
wiring: plug tone orm lead into 
equalizer, plug equalizer lead 
into preamp : mounts on any 
Panel. Ord. No. 15.568, $11.95. 
Special, with oboe. cartridge, 
$16.95. 

FREEI 224 -PAGE 
1953 CATALOG - 

WRITE TODAY! 

MAIL ORDER 

FACTS: 

l,s luJe estimated 
postage, we refu,.d 
any overpayment. 
Min. 20% deposit 
on COD's. Waste 
for time-pay form! 

BEFORE YOU SELL, LET US 
BID ON YOUR ART -13's 

Also need CFI units for above -and will pay top 
$8 for BC -788. 1.152. and BC348 receivers. 

For Top Prices. Write 
BOB SANETT 

54041/2 Packard Sf. Los Angeles, Calif. 
Phone: WEbster 1 -7414 

BARGAIN RADIO 
NONI /N6? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 

St§3 

1 - 3619 TROOST KANSAS CITY, MO. 

AUDIOPHILES! 
COOK LABS. 

10" LP 

HI -Fl DISCS, 

$4 EACH 

/1025 Kilts On Pored* (bag - 
pipes). /1070 Rail Dynamics (RR 
sounds). #1035 Great Barrel- 
house Piano (hi -8 on the nick- 
lodon): #1030 Harp solo. 
/1050 Pipe Organ Vol. 1. /I051 
Pipe Organ Vol. 2. Aso Cook 
lest records $4.80 each: Series 
10 (78 rpm); Series IDA (10 "- 
LP). Both have 35-20,000 cycle 
tons accurately calibrated. Add 
50e per ship) for packing and 
moiling. 

ACROSOUND TO -300 
XFMR. FOR ULTRA- LINEAR 

"WILLIAMSON " 
AMPLIFIERS 

Hall the re of competitive ompetitive 
units. Freq. response ± 1 db. 
10 cps to 100 kc. 24 watts @ 

3% intermodulatien with only 
s/ volt input. Gray Nammertone 
case. Order No. R14.343. 

$24.75 

RADIO SHACK 
C O R P O R A T I O N 

167 Washington St., Boston 8, Mass. 

UNIQUE SELF -HOLDING POINTS 
bring new convenience 

and timesaving to service work. 
V.H.F. CRYSTAL PROBES * ADAPTORS 

STREAMLINED TEST PRODS CONNECTORS 
LOW LOSS - LOW CAPACITY LEADS 

Ste KLIP7O. S at dnrbuto,. 
;,.J ' LRI L .'J," t1,6 

UNITED TECHNICAL LABORATORIES 
r.els.r. MORRISTOWN. N.J. raewownews 
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PREAMPLIFIER -EQUALIZER MODEL 50.0 

THE HIT of the 
AUDIO FAIR! 

Master Audio Control 
MODEL 50 -C 

This is the equipment (50 -C and 
50 -A) used to reproduce WQXR's 
binaural broadcast to the AES 
Annual Banquet. You can pay con- 
siderably more but you cannot buy 
finer! THE FISHER Master Audio 
Control can be used with any ampli- 
fier. Intermodulation distortion is 
virtually unmeasurable; complete, 
professional phonograph equaliza- 
tion settings and tone controls; gen- 
uine F -M loudness control; 5 inputs 
and 5 independent input level con- 
trols; cathode follower outputs. 
Finest preamplifier. Self -powered. 

As shown, 50 -C: $97.50 
Chassis only, 50 -CH: $89.50 

All- Triode Amplifier 
MODEL 50 -A 

THE FISHER Laboratory Stand- 
ard Amplifier is, beyond a shadow 
of a doubt, the world's finest all - 
triode amplifier -and yet moderately 
priced! FEATURES: High output - 
less than .3% harmonic distortion 
at 40 watts (.08% at 10 watts.) In- 
termodulation distortion below .8% 
at 40 watts. Uniform response within 
.1 db, 20- 20,000 cycles; 1 db, 5 to 
100,000 cycles. Hum and noise bet- 
ter than 98 db below full output. 
Quality components used throughout. 
Beautiful workmanship. $159.50 

Write for illustrated brochure 

FISHER RADIO CORPORATION 
39 EAST 47th STREET NEW YORK 

ALL-TRIODE AMPLIFIER MODEL 50 -A 
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Fig. 9. Side view of the rotator mech- 
anism. showing the indicator selsyn, 
the motor transformer. and the coaxial 
matching section entering the pipe shaft. 

with motor and gear box and are ideal 
for this purpose. They are present- 
ly selling for about $15.00 and are well 
worth it. 

The simple electrical system em- 
ployed with the rotator, as shown in 
Fig. 8, consists of a d.p.d.t. switch, 
normally open in the center position, a 
10 -to -20 -volt, 15- ampere transformer, 
and a s.p.s.t. 110 -volt a.c.- operated re- 
lay, normally closed, with contact 
points capable of making and breaking 
a 15- ampere circuit. BX cable was 
used for all the wiring shown in Fig. 8. 

The transformer and relay were 
mounted as close to the motor as pos- 
sible to provide for short leads in the 
motor circuit. The switch, Si, fuse, 
and lamp were mounted together near 
the beam -heading indicator shown in 
Fig. 6. The lamp is used to light the 
beam- heading indicator, which can be 
a compass card or great -circle map, 
so the lamp can be of any convenient 
size and brilliance. The switch SI was 
mounted at the operating position for 
convenience. 

Selsyn *2 was mounted upright 
near the shaft of the array and cou- 
pled to the shaft by means of a rub- 
ber belt, as shown in Figs. 2 and 9. 
The pulley for the selsyn is a 1 -inch 
length cut from the pipe shaft, thus 
providing a 1:1 ratio. Gears may be 
used to couple the shaft of the array 
to the selsyn, but this method is much 
more expensive and is not necessary. 
Although some error may be intro- 
duced due to slight differences in the 
circumferences of the shaft and the 
pulley and to slippage, this error can 
he kept to a minimum by rotating the 
beam backwards to return it to its 
final position of rest. To keep the 
array properly oriented, the beam - 
direction indicator should be marked 
with a small arrow to indicate the 
position of rest. 

You will notice that the primary of 
only one of the two selsyns was con- 
nected to the a.c. line. The other was 
left "floating." Both primaries could 
have been connected, but it was un- 
necessary since no appreciable power 
was needed to drive the arrow on the 
indicator map or compass card. If both 
are connected some fussing with phas- 

MID WINTER 
PRICES SLASHED 
T.V. TUBES -ROCK BOTTOM 

In lots of 6 each No. 
611013 89c 6CE6 39c 
19E06 89c OAKS 69e 
124x7 47C 6E36 57C 

Tube Special -Broken Keys -Electrically 
12SK7 for $2.00 1246 ...29c; 
BLe ..E95; for 2.25 12KB ...age; 
Tube Baie -1247- 55- 27 -85- 31.50 -57. 

6 of 

SALE 

PRICES 
only 
6AQS 36c 
6COS ....$1.05 
654 9c 

Perfect 
for $1.00 

7 for 3.00 
No ltlatvl A..'t. 

Any Type_$2.25 
$1.00 9c 

Switch. 25c 
of 12, each 23c 

Section. 
49c 

Heavy Duty Shielded P.P. Input Trans 
Signal Corp. Transmitting Keys 
Eat Handle S.P.3.T. or O.P.S.T. Toggle 

In Lots 
2 Gang Var. Cond. 455 K.C. with Ose. 

23/. In. Pulley on We' Shaft 
2 Gang S.W. Var. Bond. SO MMFD per 

ble Spaced. 10.20 Meters with Tank 
In. Shaft 

See. Dou- 
Coll v4 

39c 
Westinghouse Pelee. Renouer 0.04 

Volta. Reg. 811.00 ea. Special 
BRAND NEW 10' PHONO RECORDE 

Jazz- Popular. Ahytlun12 
bra 51.79 

Amp. 28 
SI 95 

-Ass 
tt.e 

or 24 foi $3.00 
Single Pole -1O Pos. 2 Gang Switch........ 29c 
2 piece. S pole Male and Female separable 

plugs. Both with Flex. shielded 
5 ft. long. 354 pair 

Amihenol 
mes. Annnrs. 

e pr. for 51.00 
Guarts'51.00 Grind your 

s and thlek esse. lbiilpkg 
4 Tube Drilled Chassis. 66'6666':14j -. 296 each 
5 M. 50 ohm Dynamic Speaker 11.35 
SIip4)Cory. Phones -9 M. Ohm. 09 M. 0410311.25 
2 Ft. Ext. Cord land Plug, 40c 

TOGE TUBULAR ELECTROLTTICS 
20.20 MFD. ISO V...49e 30.30 MFD. 150 V.. SIC 
40.40 MFD. 150 V...59e 

Lair -Law Mart Wave 
Leek Type Alr Trimmer 

Variable Canden.w 
5 Pl. 2OMmfd. ....14e 
7 PI. -2530 Mmfd.. 13< 
8 P1. -30.35 Mmfd..lee 

14 P1.-50 Mmfd.. ..24e 

3 GANG T.R.P. 
VARIABLE CON. 
D E N S E R S 
.000365 Con. Sac 

D P D.T. SLIDJ. 

SWITCH ..15c 
SWITCH 

1.000 OHM WIRE WOUND POTENTIOMETER.... Ise 
30 HY- FILTER CHOKE CHI 3 far 61.23 
PIE2O CRYSTAL ,.1E fee 51.00 -l1.00 per C 

RCA Sand Switches - 
3 gang. 3 per. 3 band.3M 6 gang. pos. 4 -5 band.40c 
TrimmerPdder Ant.-4l1 isolantet.- s,ngles. Oho, tripla -100 ant. $2.25 
ATTENTION: ...... eters. Expl ldden T...sores, 
Construct a D.B. Army Type of Metallic Mine Detertor 
Amplifier. Amplifier unit only ,less tunes and hais 
Ines, with cables. headphone cord. and Jack. Armo 
wiring dlacram. Tyne AS'P55.1 51.94 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK SURPLUS MATERIALS CO. 
324 Plane Street Dept. FE NEWARK 7, N. J. 

Handy, New 

Pian-Tone 
PICK-UP KIT: 

TAKES YOU INTO 

p NEW WORLD 
OF MUSIC 

INSTALL IT YOURSELF 

Egsily, Inexpensively 

YOUR OWN RECORD PLAY 

Discover the hidden music 
in your records- untapped 
by standard phonograph 

pickup equipment. Let amazing 
new Strain-Sensitive PFAN -TONE 
Pickup bring out the best in your 
records -old and new. 
Exclusive New Principle Modulates 
current from preamplifier- repro - 
duces faithful electrical image. 
Free From Hummmmm -No coils to 
pick up induced current from turn- 
table motor. 
Easy to Install -Now in handy KIT. 
form. No soldering necessary. 

Ask your radio supply man or write today 
for FREE INFORMATION. If you use a sin le 
play, professional turntable, ask about the 
new functional PFAN -WOOD TONEARM. 

CHEMICAL COMPANY 
100 Lake View Avenue Waukegon Illinois 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


ing may be required, although this 
amounts to reversing one set of pri- 
mary leads. It does not matter which 
selsyn has its primary energized. It 
was convenient in this case to connect 
selsyn #1, at the indicator position, to 
the 117 v. line, as a handy outlet was 
already there. 

The selsyns used in this system have 
117 -volt primaries. The low- voltage 
selsyns being sold on the surplus mar- 
ket may be substituted by using a suit- 
able voltage- dropping arrangement, 
preferably a transformer. 

Final Assembly 

When the rotator was in place, and 
all the electrical wiring had been com- 
pleted and tested, the final assembly 
of the beam was made. The array had 
previously been assembled on the 
ground, balanced, and then disassem- 
bled. The following method was used 
to transfer the array to the rooftop 
and re- assemble it: 

1. The 1'/z -inch pipe shaft was 
placed in the roof bushing, and the 
rotator platform was shifted until the 
threaded end of the shaft could be 
screwed into the flange at the rotator. 
The rotator platform was then fas- 
tened into position with wood screws. 

2. The coaxial -cable matching trans- 
former was inserted into the shaft, as 
shown in Fig. 4. 

3. The slip rings and selsyn belt were 
attached to the shaft from inside the 
attic, and the shaft was screwed into 
the rotator flange. 

4. The boom was transferred from 
the ground to the roof peak by means 
of ropes, and was temporarily held in 
position. 

5. The 1% -inch pipe guy -wire sup- 
port with all six guy wires attached 
was transferred to the roof, and the 
guy -wire pipe flange and boom were 
fastened in place on the shaft flange 
by means of four bolts, as shown in 
Fig. 4. 

6. The radiator assembly, director 
assembly, and reflector assembly were 
transferred to the roof peak and bolted 
in their proper positions along with 
the 1" x 2" side pieces. 

7. The guy wires were connected as 
shown in Fig. 5, and were adjusted un- 
til the entire array was parallel and 
squared away. 

8. The entire array was rotated by 
hand until the threaded end of the 
shaft began to tighten at the rotator 
flange; the shaft was then pulled up 
with a large pipe wrench from the 
attic. 

9. The array was synchronized with 
the indicator needle. When a great 
circle map is used, it should be re- 
membered that north is geographic 
north, and not magnetic. When the 
array had been adjusted for true 
north, the needle of the indicator was 
set to north by slipping the belt on 
the shaft of the array. 

10. The array was rotated continu- 
ously in both directions several revolu- 
tions from the operating position to 
make sure that everything was posi- 
tioned correctly. 

February. 1953 
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Aia14-Ate 
the all- weather lead line 

for finest TV reception 
SHEATH -LEED -the DON GOOD super -fine leadline is built for use wherever 
tough weather conditions prevail. It's especially recommended for use in coastal 
areas where salt spray encrusts the regular leadline and devitalizes it. And also 
in hot humid areas, where much alternate rainfall and strong sunlight prevails, 
and where leadlines are subjected to frost, snow and icy conditions. 

PURE POLYETHYLENE TUBING - ENCASING GOODLINE AIRLEAD 
TWO COLORS - STANDARD BROWN or SILVER -GRAY TUBING 
RECOMMENDED FOR FINEST VHF or UHF RECEPTION 

GIVES MAXIMUM LONG -LIFE SERVICE VS WEEKS OF SERVICE 
WHERE A REGULAR TYPE LEADLINE IS USED 

Goodline Airlead - Nationally Accepted as the Basis 
of Finest Television Reception 

80% OF LOSS PRODUCING DIELECTRIC WEB IS REMOVED 
CORRECT IMPEDANCE FOR SHARP, CLEAN, "SNOW- FREE" PICTURES 

PACKAGED: 100' - 250' -500'- 1000' -2500' 
GIVE TELEVISION SETS A CHANCE TO GIVE YOU FINEST RECEPTION 

INSIST ON SHEATH -LEED or GOODLINE AIRLEAD 

,INC. SOLD BY LEADING 
JOBBERS & DEALERS 

Send coupon NOW for 
complete information. 
Get samples "in your hands" 
-you'll realize why 
Goodline Products give 
the finest possible in 
television reception. 

DON GOOD, INC. 1 -1 

1014 Fair Oaks Ave., So. Pasadena, Calif. 
Please rush Samples and Complete Infor- 
mation covering Sheath -Leed and Goodline 
Airlead. 

Name 

Street 

City State 

SUPER SURPLUS VALUES 
VARIAC 

out from 1 equip. .... D 

AC-METER w:ei° s ̀iWe""" °r $3.95 
MOTOR 4 pole shaded pole induction 1700 RCM 
G.I. 

wire 
III' 

( 
running t,, que 12 or. inches Ii-1 

512.011 F, hale w or disc recording .. ...$3.50 
HEADSET TELEXmonoset Moil. 2570 reg. 14.01 .95 
MICROPHONE SHURE 7117A & RIPIO desk stand. 4.95 
RECTIFIERS red. S.1. 411:11,2787 1111 MII 130V .75 
CIRCUIT BREAKERS Heinemann Cat. 0711 L 
amp I IIVAt curve H 81.25 :111 AMP 115VAC. 1.55 
POWER TRANS. Thonlarson 701102 3511.350 145 ,iI 5v 3 Amp 11.11V 4.5 An,P from sed 

" 
v Ip. 2.95 

OUTPUT TRANS. HCA pair 01.0 class AB 10 wall Sec. 441-15 -250 ohms a real huy new.... 1.50 
CHOKE THONG. 13C:10 8 Ii. 150 agit 200 ohm. 1.25 
CHOKE CHICAGO trans. Co. 0 H 811 mil 50 ohm .75 
1000 MVO I:. VUC Sprague C4:IIA Condenser.. .95 
3500 X 3300 NFU 21511e Solar UZP 4 pin can. 1.50 

meters 144.10 MC 11C3 hinder 1.50 
XTALS 5011 RC standards 011.20 U special 1.50 

Include postage with Min. order $3.00 

MCCONNELL'S h °a .,, Penns RA "S -9033 

LM ̀ " ".ryci.ec1, VpoktutLttQa ,IYL 

RADIO ENGINEERING 
DEGREE IN 27 MONTHS 

Complete Radio Engineering course, 
c 

n lulling 
CI ,. and F. S. ltaelalor of i n h g., also In 
Mech., Civil, Elect.. Chem., and Aero. Eng.: Bus. Adm., 
Acct. Extensive campus. modern buildings. well 
equipped labs. Low cost. Prep courses. Personalized, 
practical instruction. Founded 1AS4. Placement serv- 

ice. Growing shortage of engineer.. Prepare 
now for unlimited opportunities ahead. Ap- 
proved for Korean vets. Enter March, June, 
September, J Write for catalog. 

1623 College AI. !lac. ANGOLA, INDIANA 
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TV Technicians - 

,yI'o 

ktieto Cultotal 

tfthtOnatHAL (A (put 

6m/qv fro io 
/owl- paocketto 

cNa4. wp 
., 

guy Wyto 

12Pcidt. 
NíW 

4'a 

Carries TOOLS and TUBES, Saves TIME, MONEY 

PAYS for ITSELF 
Technicians who carry the Tube Caddy 
make the right impression. Handy top tray 
for tools, soldering gun, or meter. Regi- 
mented drawers give tube inventory at a 
glance. Slip -apart hinges on cover, with 
clips inside for price list or mirror. 

Its efficiency saves time, its neatness 
inspires confidence- builds business. Can 
pay for itself in three weeks time. Size 
18 s 141/2 2 91/4 in. Ask your Parts Job- 
ber or write. 

"Net to Dealer. Higher on West Coast. 
Other Models $13.50 and $7.75. 
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The array may be tuned with the 
aid of a field strength meter or a re- 
ceiver with an "S" meter. When the 
field strength meter was used. it w-a, 
placed several wavelengths from th, 
array and turned so that the back of 
the array was facing the meter. The 
transmitter was connected to the 
array, and its frequency was tuned to 
the frequency of the array. With as 
small an input to the transmitter as 
possible, the field strength meter was 
tuned to the operating frequency. The 
shorting bars of the director and the 
reflector were adjusted to the position 
corresponding to the minimum reading 
at the field strength meter. The direc- 
tor adjustment is more critical than 
the reflector adjustment, and should 
be made carefully. This method of ad- 
justment tunes the beam for maxi- 
mum front -to -back ratio. If maximum 
forward gain is desired, the array is 
pointed toward the field strength 
meter and the stubs are adjusted for 
maximum field strength. 

The pattern for the array, shown in 
Fig. 10, was obtained with the aid of 
W2GMN, Fred C. Read. With full in- 
put to the transmitter on phone, the 
array was pointed toward Fred's re- 
ceiver, located two blocks away. The 
receiver "S" meter was set to S9, and 
the reading was recorded. Readings 
were taken at every 10- degree rota- 
tion point, and were transmitted back 
to the author by means of 40 -meter 
c.w. The entire procedure was re- 
peated several times to check the read- 
ings. 

Conclusion 
As stated at the beginning of the 

article, the main purpose of building 
the rotary -beam antenna was to be 
able to work DX; this antenna has 
certainly accomplished this goal. To 
present a clearer picture of the im- 
provement that resulted, it might be 
worthwhile to look at the record. Dur- 
ing the years 1949, 1950. and 1951. 860 
DX calls were made and 413 replies 
were received. The percentage of re- 
plies, therefore, was 48. During a 
previous two -year period, a 66 -foot 
"zepp" antenna showed a reply per- 
centage of 25. while a 33 -foot "zepp" 
showed a reply percentage of 18. The 
two "zepp" antennas were at the same 
location as the beam antenna, were 

Fig. 10. Field pattern of the 3- element 
beam. showing high front -to -back ratio. 

BIG VALUE 
at a Low Price 

Model M -G 18 

You'll look long and hard before you'll 
find an 18 -watt amplifier with mike and 
phono inputs, bass and treble controls, out- 
put impedances from 4 to 500 ohms, and 
two speaker outlet sockets. that will outper- 
form this M -G unit. You'll pay much more 
for one of equal performance. 

Compare its value ... or that of any of 
the six other M -G mod- 
els . , with amplifiers 
of other makes. You'll 
say it's the biggest value 
on the market for the 
money. 

FREE Catalog 
Chows th en. 
tire line of 
M -G Sound E4uipment. 
Get 

y!ur 
copy 

DON McGOHAN, INC. 
3700 W. ROOSEVELT RD., CHICAGO 24, ILL. ........................... 
SURPLUS VALUES 

* MOBILE DYNAMOTORS 
*0 volta input,tt425 volte 

OIl 
375 MA, # sL I 4A. 

.T121,volta Input, 425 vol. O 373 SIA $19 95 ea,# *ïüriuporee with MoúnJ,.qR::4kFi..neE i.e.,* 
* G.E. RELAY CONTROL it 

(Ideal for Model Controls, Etc.) 
*Contains A sigma midget 8.000 ohm. relay, (trips* 
*at lees than 2 MAI, high impedance choke, bi -# 
*metal strip, neon pilot and mn useful parts. # *The sensitive relay lone worth much m than 
*the total low 
*price n( 21.26 ..eh, is for S9.90 

* * * 
* * * * * 

WESTINGHOUSE OIL CONDENSER 
to 3L F. P. -Inpu VU(' 1Marked 4411 PAI 5i. °5,., -A terrific bargain at # 

# 
# 
# 
# # 

*MPD VDC 

FILTER CONDENSER BARGAIN 
8.R M.F.I.. r u, vac it ry '"'und need. 
NE5V. but acrntch(rl. Ónly' each 

BAKELITE 
VDCEDiMIMiDs VDC Cric # 

* óói 600 z.ï4 .002 1l99 .69 
.005 2500 .4s# * 01 600 .26 .033 1500 .75 .044 2500 .50 # 

*.°01 1 Kv0 .49 .02 2 NV .90 .0001 5 KV .70# 

* PANEL METERS 
2 METERS *0 -lo MA AC S 2.95 *0.4 AM3 

"METERS 
2.95 

Mroa *0-200 ,cm. .. 6.95 *0.500 M,croamp .. 5.93 
*0.100 VDC (MAI.. 5.99 *0 -130 VOC IIMA).. 5.95 
*0.230 VDC IMA0 . 5.9 
* VA) with n,- * pl,er4" 

METERS 
9.95 

*0 -200 UA 5.93 *0.50 UA 12.95 

* WIRE WOUND RESISTORS # * s watt ohms: 25- 50- 84.200.2500 $0.09 ca.* 
*20 watt ohms: 

25.0-1325-2K-4K 
9 0 SK. 

sea.* 
* 2.5K2.7N.t0N -20K *30 watt ohm. loo -2600 -1300 -i11 

222 
,.±:.# 'r 

ADORE 

PEAK ELECTRONICS CO. 
I 66 West Broadway, New York 7, N. Y. 
I Phone WOrth 2 -5439 L 1 
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OIL CONDENSERS * 
SO mid 600 vac $4.95# 
3.75 mid 660 vac 2.45 1; 
15 mfd 1000 vdc .95 
1 Alla 1500 vdc .89# 
1 mfd 2500 Ode 1.79* 
1 mkt 3800 vdc 1.95# 
.1 mid 7500 vsr 1.95# 

N.D. FILTER CHOKES 

S ny sW 
ma....5 4.99# 

4 H `1 Amp. a10KV # 
lat,on 22.50# 
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of the same height, and were fed by 
the same 600 -watt transmitter. A 
further comparison shows that about 
75 per -cent of the DX calls made with 
the "zepp" antennas were Canadian 
and Central- and South -American sta- 
tions within about 2000 miles, where- 
as the calls made with the beam an- 
tenna included stations from all over 
the globe. -O-- 

Spot Radio News 

(Continued front page 18) 

areas. In Ceylon, batteries are also 
charged at central stations and are 
often transported to different sites by 
motor vans and laborers. Access to 
most of the sites is often through 
thick jungles, an arduous task in- 
volving up to four days of travel just 
to replace a single battery. And at 
this time, this antiquated method of 
providing radio' reception is still in 
Luse. 

ON A 210 -acre site directly south of 
Boulder, Colorado, near the campus of 
the University of Colorado, the Bu- 
reau of Standards has begun con- 
struction of a $4,500,000 lab, to con- 
duct research on the propagation of 
radio- waves and on the expanded 
utilization of the spectrum for FM, 
television, facsimile, and radar. 

The building will house a staff of 
about 500, including scientific and 
clerical personnel, whose efforts will 
not only be directed to specific prob- 
lems of research, but to key problems 
posed by the Defense and State De- 
partments as well as the FCC, for 
the benefit of the nation and Mr. and 
Mrs. America. . L.W. 

TRANSISTOR TRANSMITTER 
QEOHG E M. ROSE. 12 t l I. an RC t deyel- 

of iot engineer. was the principal 
in an "historic hart first- when he 
built and successfully transmitted 
t.h.f. signals over a transmitter based 
on a single R(:t l t- eontaet tran- 
sislor- 

N1r. Rose's email 11t was used to 
eontae't three ham slat in New 
Jersey, one 25 miles away. 

Over-all view of the home -built transistor 
transmitter constructed by George M. Rose. 

February. 1953 

ARB NAVY RECEIVER 
105 to 9050 KC. Four Bands. Calibrated Dial, LF -Ship- 
BC-80 & 40 Meter -Complete with Tubes and Dyna- 
motor. For 24 Volt operation: easily converted to 
110 V -12 or 6 Volt. Size: 8'.r" x 7 x 15'4" 

Used: 

COMMAND TRANSMITTERS 
Complete with Tubes & Crystals 
BC -457 Transmitter-4 to 5.3 MC. -Used 
BC -458 Transmitter -5.3 to 7 MC. -Used 
BC469 Transmitter -7 to 9 MC. -NEW 
BC456 Modulator.. NEW: $ - Used 2.'.5 
Transmitter Rack -Single: ;1'''nß -Dual 
Reo. Rack -Dual: ,1.511 Modulator -MIS 1.I11 

Rec. Dyn.-Used: ,-.. . Trans. Dyn. -Used 

TRANS. -REC.- AMPLIFIERS 
TA12B TRANSMITTER with Tubes -Used.. 
RI ARR.! Receiver -easily converted to 220 MC. (See 

R.N. tan. '49) Complete w Tubes. NEW $4,55 
BC1206- 200.400 KC. Delco. w Tubes ... ., 

BC -216 Amplifier -2 Tubes -6F7. 39,'41 1.95 

BC -367 Amplifier -w Tubes, less Dyn & Case 4.115 

BC- 605 -With Tubes. Used 3.95 
BC- 709 -W. Tubes -New: 54.95 Used: 3.95 
BC -347 -Less Tubes -New: ,-.. c Used: 1.95 

AIRCRAFT CONTROL CABLE 
3 32" -7x7 Strand. Weatherproofed. Galvanized, 
Preformed. 920 lb. test. Ideal for Television Guy 
ing and many other uses. Prices: 

per Ft. -1000 Ft. or more r ., 4r per Ft. 

BLOWERS -115 VAC 60 CYCLE 
SINGLE TYPE: (Illustrated at 

left) 100 CFM. 2'4" intake: 2" tl out'et. Complete size: 5" x 6 ". 
Order No. IC939 8v " 

DUAL TYPE: 100 CFM. 4" in- 
take: 2" Dis. Each Side. Com- 
plete Size: 8" x 6 ". Order No. 
IC880 81:1.:5 

COMPACT TYPE: 108 CFM. Mo- 
tor built inside squirrel cage. 
4'r" intake: 3s," x 3" Dis. Com- 

plete size: 4!l," W x 84e" H a 8%" D. Order No. 
2C067 14.51, 

FLANGE TYPE: 140 CFM. 3'S" intake: 2'z" Dis. 
Complete size: 744" W a 7'4" H z 6?,," D. Order No. 
1C807 >1 "'5 

FLANGE TWIN: 275 CFM. 41,z" intake: 3'.r" x 3" Dis. 
Complete size: Ili,' W a 84a" H z 8 -I 15" 0. Or- 
der No. 2C069 f"I Its 

DYNAMOTORS 
DYNAMOTOR and BLOWER: 9 Volts DC input: out 
put 450 Volts 60 MA. 4500 RPM. At 6 Volts DC in- 
put; output 260 Volts 65 MA. 3000 RPM. 95 i44 $4. 
Price ..77 v.77 

PE -101C DYNAMOTOR NEW $4.95 
INPUT: OUTPUT: STINK No.: PRICE:: 

14 V. DC 600 V. 300 MA. BD-136 $:1.:15 
12 V. DC 220 V. 70 MA. DM -24 
12 V. DC 220 V. 100 MA. 0M -18 4.95 
14 V. DC 375 V. I50 MA. DM375 
14 V. DC 330 V. 135 MA. DM -330 
14 V. DC 500 V. 500 MA. PE -59 14.:15 
12 or 24 V. DC 275 V. 110 MA. USA 0516 ::.115 

12 V. DC 250 V. 50 MA. DM25 5.115 

12 or 24 V. DC 500 V. 50 MA. USA 0515 ...... 
12 or 24 V. DC 440 V. 200 MA. 

225 V. 100 MA. D -104 I4.:''. 
28 V. DC 250 V. 60 MA. PE66 ....., 

Address Dept. RN Minimum Order S5.00 Prices 
F.O.B., Lima. O. 25% Deposit on C.O.D. Orders 

ANTENNA EQUIPMENT 
MAST BASES -INSULATED: 

MP132 BASE -Illustrated at left -1" 
heavy coil spring. 2" insulator. Overall 
length: 11',." Weight: 24a lbs. 
Price 8'1 91 

MAST BASE -Insulated type with heavy 
roil spring and 5" dia. insulator. Re 
quires 1" ho'e for mounting, Weight: 9 
lbs. 

MAST SECTIONS FOR ABOVE BASES 
Tubular steel, cooper coated. painted. In 3 
ft. sections. screwin type. MS -53 can be 

used to make any length with MS52.51.50 -49 for 
taper. Any section -1,r Each 
Larger Diameter Sections: MS- 55.54. 51,25 Each 

CORDS -CABLES 
CD -501 Cord f GN45 Generator $2.50 
CD -318 Cord w PL68 & SW -141 & 1K- 48F .8:1 

CD -307 Cord -6.5 Ft. w.PL -55 & 1K -26 .51, 

CD-604 Cord w. C -410 Trans. & PL -54 Plug .ya 
CD -365 Cord for LP -21 Loop 1.511 

MC -215 Tuning Shaft for 274N. ..... 2. nu 

POWER SUPPLIES 
PE -157 POWER SUPPLY -2 Volt Vibrator Supply 
operates from BB-54 2 Volt Battery mounted in Case. 
Output voltage 1.4 V. '/z Amp. 125 V. 50 MA. Less 
Battery, Speaker. & External Power Cord -with Vi 
brator Used.84.95 
BO54 2 Volt Dry Battery 2.115 

MP -28 BA Power Supply & Modulator 
1, TA12 -New: n, _... a 

Power Supply No. 3 f. Mark II No. 19 Radio Set 
12 or 24 V. Two PM Dynamotor: 500 V. 50 
MA: 275 V. 110 MA -New: 12.:'5 

PE -104 Vibrator Unit I BC.654 Used 1n.91 
550C Vibrator 1 PE104 -New 1.95 
VBI6 Vibrator I PE- 237- SCR694 -New 4.95 

TRANSFORMERS AND CHOKES 
TRANSFORMERS -110 V. 60 CYCLE PRIMARIES: 
5 Volt CT- 25A- 10,000 V. Ins. OPEN FRAME- 

S" x It," 
6.3 V. I Amp ..... 1.2.5 24 V. I Amp 
24 V. 1/r Amp.....1.50 24 V. 6.5 Amp L. 

6-24-or 30 Volt 8 Amp .... 

Two 12 V. 4 A. windings, gives 12 V. 8 A. or 
24 V. 4 A. 

325.0.325 V. 50 MA-6.3 V. 2.5 A: 6.3 V. .6 A 
(Reel. 6x5) Half Shell- 2ro "x34,'x3 " -NO. 
T -2328 

440 VCT 70 MA -5 V. 2 A.-6.3 V. 4 A 

490 VCT 60 MA -5 V. 2A.; 6.3 V. 4 A.; 6.3 V. 2A 2. 
460 VCT 90 MA-5 V. 3 A.; 6,3 V. 4 A 

175.0.175 V. 40 MA -6.3 V. @ 2.4 A; 6.3 V @ 
.6 A;Halfshell 2% "z2 3/16"x244-No. T23.40 1.7.. 

350.0.350 V. 90 MA-6.3 V. @ 3 A; 5 V. @ 3 A: 
Upright -3% "x3',í "x3 %" 

CHOKES 
15 Henries -165 MA. 125 ohms 82.95 

5 Henries -150 MA. 85 ohms DC -Res. Cased 1.:15 

8 Henries -150 MA. 200 ohms 1.91 
5 -20 Henries -300 MA. 110 ohms. 1000 V. Ins 3.4' 

AERIAL WIRE -Phosphorus Bronze tl6 Stranded. 
200 lb. test. Weatherproof. 150 Ft. on Reel. RL -3 
w Clips I 

Telephone Wire -3 Cond. copper & steel, 525 Ft. 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

VACUUM CONDX.: 411. 150. 21111 and 

' 

10114. V. Special. Only. .56.50. 
TORE DUAL 8 MFD. 800 V. OIL COND 2.50 ea. 
ASSORTED RUBBER GROMMETS: 

lo,.a ..1 Im. ,ml .59 
ONMITE 15 OHM SO W. RESISTORS: 

New . .. .. .. .....0 for 1.00 
to 25 MMF. AIR TRIMMERS: New..0 for 1.00 200 KC. COMMAND I.F. X -FMRS: In -h,- 

,.ut. Al, BYO, (l.il. Set "f 4. 
Only:11. .... . 

DUAL ERIE 4 -30 MMF. CERAMIC 
TRIMMERS ..... ...n for 1.00 

.V. NI VOLT CORDS: :110 
sln,I,t., 111.01111 *U(' :1 Mr 1.00 

TRANSFORMER: I I i V. pro. sec. 12 i V.. 
15 n and 11.3 V. 1 amp. 
Write' i.'r '.. 

wane 
or nreamn. \e,.. ,ní.'11 . 1.39 

send remittance with order and we pay postage. 

K. & L. RADIO PARTS CO. 
1406 Venice Blvd. Los Angeles 6, Calif. 

1.29 

TRAIN FOR A SUPERVISORY POSITION IN 

ELECTRONICS 
Thorough 2 -year course covers electrical : .'s 
and machinery, basic electronics and ;rd_c'' al 
electronics. Franklin Technical Institute graduates 
are in demand as junior engineers for research 
and test work, sales engineering, supervisory work 
on production lines and drafting room design 
work. Other engineering and technical cou -ses. 
Coed. Day, evening. 44th year. Write for catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

GET YOUR COPY OF THE NEW 

ZIFF -DAVIS PUBLICATION 

SEA STORIES 
NOW ON SALE 

Thrilling Tales of 
Deep! 
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20 -20 
PLUS! 
S -226 -Q 

Output 
Transformer 

41 1 d 10- 100,000 cycles 

20 watts 30- 40,000 cycles 

5 watts at 10 cycles 

10 watts at 15 cycles 

Insertion loss 

0.5 db 

Primary impedances 

6,600 CT & 1,650 CT 

148 

Connected between halved 
impedances, frequency 
response is extended at 
each end; between doubled 
impedances, 
±1 db 15- 45,000 cycles. 

Dimensions: 
4%" x 34'" x 3'b" 

Write 

today 

for the 

new 

1953 

Peerless 

Catalog 

41) PEERLESS 
Electrical Products 

A DIVISION OF 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth , New York 13, New York 

Current TV Topics 
(Continued from page 51) 

tube receives the video signal and the 
cathode is at a d.c. potential deter- 
mined by the brightness control. 
Therefore a positive pulse must be ap- 
plied to the cathode and this pulse can 
be obtained either from the plate of 
the vertical output tube or from the 
low side of the deflection yoke. R, is 
used to reduce the amplitude of the 
pulse to avoid interference with either 
the sound or synchronizing sections. 
The leads from the vertical section 
should be short and kept far away 
from either the sound or synchronizing 
circuits. 

Where the cathode receives the video 
signal, the circuit of Fig. 4B is sug- 
gested. In many sets this circuit is 
not possible because instead of a reg- 
ular output transformer an autotrans- 
former is used. This means that only 
positive polarity pulses are available at 
the output section which cannot be ap- 
plied to the picture -tube grid. An alter- 
nate scheme is shown in Fig. 4C, where 
the negative pulse is obtained from the 
output of the vertical oscillator. The 
pulse amplitude usually is no more 
than about 50 volts peak and it is there- 
fore possible to tap down on the oscil- 
lator plate resistor R, by substituting 
a 330.000 ohm and 680,000 ohm (R.. and 
RA) for the original 1 megohm value. 
This avoids loading down the oscilla- 
tor and keeps the signal on the output 
tube substantially unchanged. In Fig. 
4, the coupling condenser, C,, is given 
as .01 pfd. because this is a good value 
for most cases. In order to get suffi- 
cient blanking in some sets it may be 
necessary to increase this condenser 
to .02, .05, or even .1 pfd. On the other 
hand it may be necessary to reduce 
the blanking pulse if the top or bot- 

tom of the picture appears darkened. 
Reducing either the condenser to .005 
pfd. or connecting a 10,000 to 100,000 
ohm resistor in series with it usually 
achieves good, even blanking. 

Foldover 
Until the latest TV models came 

out, quite a few sets were plagued 
with horizontal foldover. The tech- 
nician will by now be quite familiar 
with the complaint : part of the pic- 
ture appears folded back on itself at 
either edge. Adjustment of the vari- 
ous horizontal controls sometimes re- 
duced this trouble, sometimes it was 
removed by extending the picture be- 
yond the edge of the mask and occa- 
sionally, incorrect centering hid it. It 
was soon recognized that in most cases 
the trouble could not be corrected by 
the technician but was due to the cir- 
cuits and components used. The main 
drawback of the new high -efficiency 
flyback transformers was their exces- 
sive retrace time which caused most 
foldover. Fig. 5A shows the relation 
between the horizontal sweep, the re- 
trace of this sweep, and the horizontal 
blanking pulse which is part of the 
video signal. As shown, the foldover 
will appear at the righthand edge of 
the picture. In reality, the length 
of the line is much greater than shown 
in the diagram and the duration .of the 
retrace period proportionally much 
smaller, but for illustrating the idea 
this relation was chosen. From Fig. 
5A, we see that the retrace period of 
the sweep is longer than the picture 
tube blanking. To reduce the retrace 
time of the sweep would often require 
a complete redesign of the horizontal 
deflection section. As a matter of fact 
most late model receivers use auto- 
type flyback transformers in which re- 
trace periods are much shorter and 
foldover does not occur. 

For the technician faced with the 

Fig. 4. Three basic circuits for blanking vertical retrace lines. (A) Circuit in 
which the grid of the picture tubes receives the video signal and the cathode is 
at d.c. potential as determined by the brightness control. (B) The circuit to be 
used where the cathode receives the video signal. (C) Alternate circuit for use 
when the negative pulse is obtained from the output of the vertical oscillator. 
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*--BLANKING 
--FOLD OVER 

Fig. 5. (A) Relation between the horizon. 
tal sweep, the retrace of this sweep, and 
the horizontal blanking pulse. (B) A sim- 
ple scheme for extending the blanking 
period slightly so as to cut off the pic- 
ture tube during the entire retrace period. 

problem of foldover due either to a 
flyback replacement, big screen con- 
version, or any other reason, it is only 
necessary that the blanking period be 
extended slightly so that the picture 
tube is cut off during the entire re- 
trace period. Fig. 5B shows a fairly 
simple and popular scheme for accom- 
plishing this. To get a blanking pulse 
of the same length as the retrace time, 
the actual flyback pulse from the fly- 
back circuit is used. To avoid inter- 
ference with other circuits this pulse 
is applied to a normally passive pic- 
ture tube element, the first anode or 
accelerator grid. This anode is usually 
at the highest available "B plus" 
value, the boost voltage from the fly- 
back circuit. A strong negative pulse 
makes the first anode less positive and 
thereby cuts off the tube. Such a pulse, 
ranging up to 2000 volts, is present at 
the deflection yoke- transformer junc- 
tion. A portion of this pulse is applied 
to the first anode through the voltage 
divider R, and R1. The values shown 
for these two resistors were found to 
work in many cases, but are not ab- 
solutely the best in all sets. If the 
foldover does not completely disap- 
pear, R, should be increased. If either 
side of the screen appears darker than 
the rest, R, should be increased. A 
combination of resistor and condensers 
could also be used, but this introduces 
additional problems such as wave - 
shape voltage rating, etc. 

Installation of U.H.F. Strips 

With the opening of the first few 

February, 1953 

r0r:il*iiú 
$ vee 

1O 

II 

V BII!ftS ' A REGISTEREb 
TRADE MAR 

ItrrtabLezz across the nation 

-FOR UHF AND VHF! 
-TESTED, TRIED, AND PROVEN FOR EVERY 

RECEPTION AREA...NEAR OR FAR! 

Now you can depend on 
both UHF and VHF. The 

MODEL 
BW -I 

Bat Wing Model 
FOR UHF AND VHF 

RANGE - FROM 

5 TO 10 MILES 

UH DUBL 
CONICAL -V-BEAM 

MODEL 
400 

FOR UHF 

AND VHF 

RANGE -. 
FROM 

10 TO 50 
MILES 

Telrex for all antenna needs, 
same sterling quality featured 

1 in VHF models, corn - 
1 bined with reliable fac- 
t tory ratings, assure an- 

tenna satisfaction on 
every UHF installation. 
There's a Telrex UHF 
and VHF antenna for 
every area - city, sub- 
urban or remote -from- 

I transmitter. 

1 

1 

Clover -V -Beam 

FOR UHF AND VHF 
RANGE - FROM 10 
TO 20 MILES 

AMERICA'S 
OUTSTANDING 

TELEVISION 
BEAM 

WILL PAY UP TO 3300 
FOR ART -I3's 

Also desperate for CFI units for above -plus 
BC -788, 1 -152 and BC -348 receivers. 
Also interested in other airborne electronics. 
Top dollar paid. Inquiries answered promptly. 
V & H Radio & Electronic Supply Co. 
3033 W. Venice Blvd. Loa Anyele. 6. Calif. 

Panne: REpublie 3 -112) 

PEN -OSCIL -LITE 
Extremely convenient teat oscillator for all radio 

alignment Small as a pen Self 
pwered Range from 700 cycles audio to over 
600 megacycles u.b.f. Output from zero to 125 
v. Low In coat Used by Signal Corps 

Write for information. 

GENERAL TEST EQUIPMENT 
38 Argyle Buffalo 22, N. Y. 

RAI) lDo"GgEERIIIGZ1 MONTH S 

Radin engineering I. a big field. There*, room for YOU 
In It -if you're good. Cet first-class training at Indiana 
Tech. Intensive specialized coun, lmludhlg strong 
basis In mathematics and electrical engineering. ad- 
vanced radio theory and design, television. electronics. 
Modern laboratories. Low rate. also B.S. DEGREE 
IN 27 MONTHS in Aeronautical, Chembal, Civil. Elec- 
trical and 3leehanleal Engineering. C.I. Government 
a Vprored. Enter December. \lareh. June. September. 
Yeti a. ,.a rn part cour el penKes riu:v here in Fort 
W:, ,,. I n l .a, 

INDIANA TECHNICAL COLLEGE 
923 E. Washington Blvd., Fort Wayne 2, Indiana 
Plea.l end np Gee information on B.S. Engine. ring 
Degree In 27 month, as checked 

p RadioTeleviaion Op Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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IT'S NEWARK 

For the Best Buys in Audio 

NEWARK'S FM -AM RECEIVER 
Hi -fi FM -AM chassis featuring push -pull audio output. 
FM circuit is drift -compensated. Has full range bass - 
treble tone control and phono jack with built -in preamp 
for magnetic pickups. Chassis is complete with 12" PM 
speaker, built -in AM and FM antennas, 12 tubes (in- 
cluding rectifier), all hardware, and escutcheon. Size, 
l3Vsx9x9 ". %%t.. 20 lbs. 
960034. SPECIAL PRICE 69.50 
SAVE ON THE FAMOUS BRUSH MICROPHONE 
It's another sensational Newark value -the famous Brush 
BA -116 microphone which originally sold for $8.61 - 
now selling, while quantities last, at the very low price of 
$5.95! This rugged microphone is ideal for tape record- 
ing, PA, or Amateur use. Response, 50 to 6,000 cycles. 
Output level,- 53 db. High impedance. Shock- mounted 
crystal cartridge. Has W-27 thread. Brown finish. 
Wt., i" lbs. 
54F350. SPECIAL PRICE 5.95 

Serlu1 tah 
NEWARK'S NEW CATALOG No. 55 
196 Pages of the Latest Releases in Radio, T.V., 

High Fidelity and Industrial Electronics 
WRITE TO DEPARTMENT R -23 

O D 
O 

Tops for 
Tape Recording 

FREE: 
The New Electronics 

Reference Book 

223 W. MADISON ST, 6\ !6 LWARE CHICAGO 6, ILLINOIS L.G ELBCTRIC COMPANY 

RADIO HANDBOOK. GIANT 13TH EDITION. A 
onevolume library of radio information with 
ostensive, simplified theory. Detailed how-to - 
build-it data on doyens of items of practical 
radio equipment. Book No. ERE- RH13 56.00 
BETTER TV RECEPTION (in fringe and low -sig 
nal areas /. NEW SECOND EDITION. The stand- 
ard guide for installation technicians. A popular 
test for TV enthusiasts. 
Bbok No. ERE -TR2 52.50 
RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E&E-RL1 $3.75 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. E&E-AM1 $3.50 

RADIO HANDBOOK, 12TH EDITION. Selected 
constructional items only. English edition. 
Book No. ERE -RH12 53.00 
Spanish edition. Book No. ERE- RHSP12 $4.00 
WORLD'S RADIO TUBES (BRANS' VADE 
MECUM/. NEW 9TH EDITION. Lists over 15,000 
tubes from every tube making country. Printed 
in 16 languages. Book No. ERE- VM9 $5.00 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&E-SM1 52.50 

SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. ERE -SM2 52.50 
Plus any tas. 

BUY FROM YOUR DISTRIBUTOR 
ADO 

E D I T O R f ON MKT 
s ' a ndE N G IN E ER S, L E d. 

: O X 6 5 9 A . S A N T A B A R B A R A , C A L I F. 
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NEWEST ITEMS! LOWEST PRICES! 

PERMOFLUX 

/* REAR DECK 

V 43 SPEAKER 
KITS 

Easy to Install; provides greater radio enjoyment in 
your car. Reliuires only connection to speaker 
terminas in auto radio. 3 -way wired switch pers 
Tilts speakers to operate separately or together. 
Complete with metal grille and protective speaker 
screen, hardware, template. instructions. etc. 

RS46A 4" x 6" Speaker Kit.. .. 
RS961 i,' n 4 " Speaker Kit 
NOVICE TRANSMITTER KIT 

51.94 

4' 
Ideal luv beginning amateur 

inland 
our or for use as a stand- 

by rip. Operates on Bg and II meters. Big pictorial 
and schematic diagrams for easy assembly by any. 

Complete with two punched chassis, coil 
farms and wire, tuning indicator, and all other 
assembly parts plus standard telegraph key and 
tubes (6Ve. iiLb and 5Y3GT). Less crystal and 
small amount of hookup wire and solder re- 
tieiree. $32.58 Novice Transmitter Kit 

BARGAIN LOW PRICE 

FLYBACK 
TRANSFORMER 
(Similar to GE 77J 1 ) 

Regular s11.00 list price high voltage transformer 
similar to General Electric 7711. Used for general 
I eplacement in many sets up to 14 KV and with 
up to 19" tubes. Not available elsewhere at our low 
price: 
A11127 Flyback Transformer 

COMPLETE STOCKS 
All Srandord Brands J 

\ 

$2.49 
Just off the press 
BIG BARGAIN BULLETIN 

ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN -2 -7736 S. Halsted, Chicago 20. 111. 

u.h.f. stations many technicians are 
confronted with the problem of con- 
verting existing v.h.f. sets to receive 
the u.h.f. channels. In the June and 
July 1952 issues of RADIO & TELEVISION 
NEWS various u.h.f. conversion meth- 
ods were shown. Since then some of 
these units have been installed and a 
certain number of difficulties were en- 
countered. The major problem lies in 
the double superheterodyning used by 
most u.h.f. tuners. This requires that 
the u.h.f. station signal beat with the 
local u.h.f. oscillator to produce a first 
ii. corresponding to one of the v.h.f. 
channels. The regular v.h.f. tuner con- 
tains another oscillator which beats 
with this first i.f. to produce a second 
i.f. signal. usually in the 22 to 26 mc. 
range. In intercarrier receivers a third 
i.f. signal is obtained at the second 
detector when the sound and picture 
carrier beat to produce the 4.5 mc. 
FM sound signal. It becomes apparent 
that with two oscillators and three i.f. 
signals the chances for unwanted 
beats are quite great and indeed this 
has been one of the major drawbacks 
of the double superheterodyne system. 

Another source of trouble is from 
v.h.f. stations adjacent to the v.h.f. 
channel which now carries the first 
i.f. signal from the u.h.f. transmission. 
A good example is the case where 
Channel 8 is used as the first i.f. to 
receive the beat from a u.h.f. station 
and the local u.h.f oscillator. Assume 
now that a strong local station exists 
on Channel 7. Under normal condi- 
tions the sound from Channel 7 might 
come through on Channel 8, but since 
no station is located there, this does 
not matter. Now, however, the sound 
from Channel 7 can interfere with the 
u.h.f. station if it reaches the v.h.f. 
tuner. 

There are a large variety of fre- 
quency combinations where such trou- 
bles can be expected. To complicate 
matters, many v.h.f. tuners can be 
modified by means of added u.h.f. 
strips. Such strips were described in 
detail in the June issue. Fig. 3 shows 
one set of strips for the Standard Coil 
tuner. In this system the local v.h.f. 
oscillator is tuned to a predetermined 
v.h.f. frequency, its output passed 
through a crystal which generates har- 
monics and either the second or third 
harmonic is then used to beat the u.h.f. 
station signal down to a v.h.f. channel. 
Basically the same scheme is used by 
Zenith and other manufacturers who 
supply tuning strips to adapt the v.h.f. 
tuner for u.h.f. By adding these strips 
no provision is made to exclude un- 
wanted v.h.f. signals which could 
readily interfere with the u.h.f. sta- 
tion. Thus the chance for v.h.f. inter- 
ference is considerable in such instal- 
lations. Most u.h.f. converters use a 
special hi -pass filter preceding the 
tuner to prevent v.h.f. interference. 

The best method found to date for 
dealing with such v.h.f. interference 
is the use of either a suitable wave 
trap or else a shorted half -wave or 
open quarter -wave transmission line 
tuned to the offending channel. In 
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each individual case it will be neces- 
sary to adjust and experiment some- 
what before an acceptable solution is 
found. In order to remove unwanted 
beats, the offending signal must first 
be located and this is best done by 
substituting a generator for either of 
the two oscillators or else by using a 
wavemeter to determine the frequency 
of the beat signal. The cure is to shift 
the frequency of either of the two os- 
cillators and in this connection it might 
be suggested that the u.h.f. oscillator 
be left alone. Where the strip type of 
conversion is used the frequency of 
the basic oscillator can be varied by 
means of the fine tuning control. A 
1 -mc. variation of the fine tuning con- 
trol may mean a 2- or 3 -mc. variation 
of the u.h.f. harmonics, shifting the 
entire beat sufficiently. The only draw- 
back to shifting oscillator frequency 
at any time is that it also affects the 
r.f. passhand and, more important, the 
i.f. section. It is often possible to 
shift the entire i.f. section by 1 or 2 
mc. without substantially changing its 
characteristics. 

Many more u.h.f. conversion trou- 
bles are bound to occur and solutions 
to each of them will, in due time, be 
found. New u.h.f. techniques, new 
u.h.f.-v.h.f. tuners and completely new 
i.f. systems will be developed, but at 
present the TV technician in a u.h.f. 
area will have his hands full. A knowl- 
edge of the various stations, u.h.f. os- 
cillator, v.h.f. oscillator, v.h.f. -r.f. and 
i.f. frequencies and their possible beats 
will be a great help in correcting this 
type of interference. 

In preparing a chart showing such 
frequencies it should be kept in mind 
that each time two different frequen- 
cies are mixed, four different frequen- 
cies are obtained, the two original ones 
and the sum of both and the difference 
of both. Local oscillators in the v.h.f. 
band are usually operated above the 
incoming signal, but for u.h.f. they 
are often set below the u.h.f. station 
signal. When all these possibilities are 
noted and the frequencies of local 
v.h.f. stations considered, most of the 
likely beats and interferences can be 
anticipated. -IA- 

HAM CONTACTS 

THE FCC has recently warned that 
American amateurs are forbidden, in 

accordance with internal' al agree- 
ment. to contact foreign stay whose 
governments prohibit their amateurs 
f working sla ' outside their 
country. GovernnunIs currently mak- 
ing this prohibit' are .Austria. Cam- 
bodia. Ind 'sia, Iran, Viet Nam. Laos, 
and Thailand. 

U. S. hams are also required to com- 
ply, when working VK (Australian) I)X, 
with an Australian regulation restrict- 
ing Aussie harass to sending and receiv- 
ing only experimental data and re- 
marks of a purely personal nature 

The Connuiss' stresses that this 
list is not to be confused with one pub- 
lished last Spring of countries which 
permit outside contacts but forbid 
their hams to handle international 
third -party tragic. 

February, 1953 

70% to 90% 1S# eedef 

TOP 
nano 
lUSE All Tubes Individually Boxed! Same Day Service! 

Check this It For Fully 90 -Day Guaranteed Tubes 

Type Price TYPO Price Type Price Typo Price Type Price 
063 /VR90 .75 5Ú4G .45 61315 .41 6U4 .60 14W7 .60 
IASGT .46 5V4 .73 6816 .37 6U5 .44 19BG6G .95 
1Á8C .59 5W4 .50 613060 1.25 6116 .63 19C8 .70 
1A7GT .47 5X4 .40 6B146 .46 SUB .61 1978 .79 
1118S .59 5236 .32 6816 .39 6V6GT .39 19V8 .89 
1B3 .65 5Y3GT .32 6887 .59 6W4GT .44 24A .63 
IBS .59 SY4G .35 6BL7 .59 6W6GT .44 254V5 .83 
1B7GT .59 523 .46 6BQ6GT .59 6X4 .37 25BQ6GT .62 
1CSGT .43 6A3 .59 6C4 .37 6XSGT .37 25L6GT .39 
1E7 .29 6A7 .59 BCSGT .39 6Y6G .48 25Z5 .40 
11446 .48 6A8 .62 6C6 .58 744 .47 252607 .37 
1H5GT .40 6A84 .44 6CB6 .44 7417 .53 25W4 .56 
166 .60 GAGS .43 6CD6G 1.11 7B4 .44 26 .45 
1L4 .46 6A15 .90 6D6 .45 7C6 .40 27 .39 
ILCS .51 6AKS .75 6E5 .48 7E6 .49 32L7 .89 
INS .46 GALS .38 62502 .39 7X7 .70 3585 .40 
1P5 .57 6AQ5 .39 6F6 .37 I2ALS .37 35C5 .39 
185 .58 6406 .37 606G .52 1241'6 .37 35L6GT .41 
IRS .45 GARS .37 611607 .41 12677 .56 35W4 .37 
ISS .39 6ASS .50 61567 .37 12A1/6 .38 3524 .39 
174 .45 6476 .37 616 .52 12111.17 .43 35Z5GT .37 
ITS .53 64U6 .38 637G .43 126V6 .39 36 .60 
1U4 .45 64V5 .83 618 .69 12AV7 .59 41 .42 
IUS .39 611V6 .37 685 .47 1211%4 .48 42 .42 
1X2 .63 64X4 .53 6K6GT .37 12AX7 .48 43 .55 
2A3 .70 6B4G .64 6K7 .44 12427 .69 45 .55 
2X2 1.50 6135 .64 6L6 .64 12846 .38 SOBS .39 
344 .45 6846 .39 607 .45 12806 .45 SOCS .39 
3E5 .46 6847 .57 654 .38 128E6 .39 5006 .59 
384 .48 6BC5 .44 658 .53 12816 .39 5OL6CT .41 
305CT .49 68050T .59 65A7GT .43 12857 .63 50Y7 .50 
354 .46 6906 .45 651)76T .41 12J5GT .42 70L7GT 1.09 
3V4 .47 613E6 .3e 65F5GT .46 12076 .39 75 .41 

65G7GT .41 1258 .70 76 .44 
6557 .73 1254767 .44 77 .57 
6517GT .41 12567GT .52 78 .47 
65K7GT .41 12517 .44 80 .35 
651.7GT .48 1258707 .48 83 .68 
65147GT .52 1251.767 .47 85 .59 
650707 .37 1255707 .52 1171.7 .99 
658767 .45 12587 .44 11723 .37 
6557 .42 125117 .49 807 .99 
678 .56 1417 .60 2050 1.85 

r 'lntegrit y is Our 

Chief Asset" 
Phone: Essex 5 -2947 

TERMS: A 25% deposit must accompany all 
orders -balance C.O.D. All shipments F.O.8. 
Irvington warehouse. Orders under 510 -$1.00 
Handling Charge. Subject to prior sale. 

Don't Delay . . . Order Today! 

115 COIT STREET 
DEPT. RN -253 

IRVINGTON 11, N. J. 

:1 

t 
VB -1 
Voltage Booster* 
Get peak performance from your TV set or 
any electrical device drawing 350 watts or 
less. This manual]) operated autoformer 
maintains full 11; colt pour -r supply. In- 
sures full size TV picture 1,1.11i low line 
voltage shrink- picture. -iir. 

THE 1/B -1, $19.95 LIST 
by the makers of the Regency VHF TV Nolte, and UHF 

TV converter 

Ask any radio parts jobber for further information Cr write: 

I.D.E.A., INC., REGENCY DIVISION 
7900 Pendleton Pike, Indianapolis _ti 
Cherry 2466 
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9i you're in television 

' THESE BOOKS CAN BE 

IMPORTANT TO YOU 

!%lovies lop 7U 
By John Batti¡on. The practical informa- 
tion you need for making the most effec- 
tive use of movies on TV programs. 
Explains why some types of pictures are 
better than others; how to make titles 
and special effects; what types of lighting 
t0 use; various ways to present commer- 
cials; causes of technical flaws and how to 
avoid them, and a wealth of other infor- 
mation on principles, techniques, and 
equipment. $5.00 

Painting with Iiylr t 
By John Alton. A leading Hollywood Di- 
rector of Photography, winner of the 
1951 "Oscar" for photography, explains 
his professional lighting techniques-what 
equipment to use and how to place it for 
a particular mood or effect, indoors or 
out; how, for instance, to get candlelight 
or a moving train at night, what lighting 
to use for rain, for close-ups, and hun- 
dreds of other special scenes- information 
as vital for good TV pictures as for 
movies. $6.75 

litandl s 7elevi4fion 
ervicin 

By Matthew Mandl. Detailed, illustrated 
instructions for locating and correcting 
every flaw or failure you're likely to 
encounter, including those hard -to -find 
troubles. Simple signal tracing proce- 
dures, trade tricks in diagnosing troubles 
in minimum time, essentials of VHF and 
UHF servicing, complete master trouble 
chart. Fully and clearly explains each 
stage in today's receivers, showing what 
faults may occur in each and why. $5.50 

7elevieion (or 
Radiomen 

By E. M. Noll. Very clear, non - 
mathematical explanations of the function 
and operating principles of every element 
and circuit in TV reception, together with 
practical instruction on the installation, 
alignment, adjustment and trouble 
shooting of modern receivers. Provides the 
THOROUGH UNDERSTANDING of 
TV needed for effective servicing. $7.75 

Television and 31): 
fintenna guide 

By E. M. Noll & Matthew Mandl. Are 
interference, fringe reception, ghost re. 
ception your problems? This book tells 
you how to overcome them -how to im- 
prove gain, minimize noise from the 
transmission line, get the MOST out of 
the antenna system at any location. A brief 
dear course in antenna theory is followed 
by instructions for determining the right 
type of antenna for the site, the best posi- 
tion for it, the right installation, with 
full, tested data on all types of antennas 
including those for UHF and VHP 
locations. 36.25 

See these most helpful books at 
your book store, or write for on- 
approval copies to 

THE MACMILLAN COMPANY 
A.60 Fifth Avenue, New York Il, N.Y. 

V.F.O. Multiplier 
(Continued frosts purge 53) 

gang may be used for Slr. The under- 
side of the first gang is located just 
about right for S,F. S,. can be the top 
half of the first gang (looking at it 
from the underside of the chassis). 

After all wiring has been completed, 
the unit can be connected to a suit- 
able power supply for initial testing 
and adjustment. The first step is to 
check all voltages at the tube sockets. 
If these are correct, the v.f.o. trim- 
mer can be adjusted so the v.f.o. will 
cover the proper range. It should tune 
over the entire amateur 80 -75 meter 
band with some extra room at each 
end. A communications receiver makes 
an excellent monitor to check output 
from the v.f.o.- multiplier unit. The 
v.f.o. tank coil slug was left all the 
way in on the original model. After 
the v.f.o. tuning range has been set, 
a little preliminary adjustment of the 
broadband couplers should result in 
settings which show resonance at the 
lower end of the 80 -75 meter bands, 
as indicated by a small neon light 
touched to the "hot" side of each 
trimmer. The keying lead is grounded 
for all these preliminary adjustments. 

The next step is to check for para- 
sities, and the keying lead should be 
left unconnected for this. No spurious 
oscillations from the v.f.o.-multiplier 
unit should be heard over the entire 
range of a communications receiver 
that tunes from 540 kilocycles to 30 
megacycles or more. A check should 
be made with the bandswitch in each 
of the five positions. The only para- 
sitic oscillation found in the original 
model was removed by inserting the 
500 -ohm resistor, R., in the grid lead 
of the second multiplier tube. If other 
parasitics are found they should be 
traced to their source and eliminated 
before proceeding any further. 

Some check should be made on the 
frequency stability of the unit. Fre- 
quency drift due to changing tempera- 
tures can be minimized by the use of 
a proper value of negative- tempera- 
ture -coefficient condenser in parallel 
with the v.f.o. tank coil and tuning 
condenser together. 

The third step in adjusting the mul- 
tiplier unit requires the use of an ex- 
perimental grid circuit exactly like 
the one into which the multiplier will 
work. Plate and screen voltages need 
not be applied to the experimental 
stage, but some means must be de- 
vised whereby the rectified grid cur- 
rent in that stage can be read with 
the tube heater lighted. This may 
be a low range d.c. milliammeter in 
series with the grid choke, or it may 
be a 0 -200 volt d.c. voltmeter con- 
nected across a 50,000 ohm resistor 
which has been placed in series with 
the grid choke. The output of the 
multiplier is connected to the grid of 
this experimental stage through a 
50 tvifd. mica trimmer. The trimmer 
is set for maximum capacity. 

1!S[CIAL!! .. ALLCHROME CRYSTAL BULLET MIKE 
!Famous MA": ..:In-III.OI,U c)rie res;niise. "'t111, 
Swivel head. IL.P. $27.35.1 

NOW ONLY e98.O rJ 
SOUND POWERED PHONE UNITS for 11 types 

of intercom k. 2" 0.D....ea. $1.95; 2/$3.9 
54W. NEON GLOW LAMP NF:- 41.1,..ea. 29e: 10/ 2.9 
D.C. BAYONET SOCKET. Flush mtg. for NEIM.. .23 

"JUMBO RA- 
DIO PARTS 
KIT "..17 F1'1. 1. 

LBS. of: Coils. 
H wI T C II E s. 
CO NT It OI.,. 
. IWKETS. Its. 
SISTOILS, Cllx DENSE It 
W IRE. AN1, 
MUCH. MUI'll 
MORE!! ISn,.,,. 
wt. Ilr..,- 

$3.95 

® 
RADIO HARD, 
WARE TREAS. 

699 
S. C.R. TUBE FRONT xE2[L..Irlk. crackle.. .50.89 
S" SCOPE VISOR .. re vinylite 

, 

.89 
5" SCOPE GRID '00" radial calibrated .39 

ND CONVEX CEO . clear ..ea. 39c 
TV MASK-ESCUTCHEON mound . 

moulded of crystal nu 911ier it Tay 
asking around Slim, . 

w 
:f Ih eL 1.69 

ARMY 
G 

A 
fu 

ila adjust. 
against oust, cama >, 

etc. 
Iax, 39c 

':TUB[ CLEARANCE SALE!! .. 90.DAY GUARAN 
TEE! Standard brands: n e led cartons . . 

.524. 211. 27. 34, 41. 42. 55 A50, 85, ö9 or 
IRO ea 29c 

r I H4. 1110. 1.10. 0117. 13F5. 005. IISI)] 
235. 45. 71. 77. 11.4. l'f1, -l'4, 5474. OF" 

n.19. SKR. b. A7. nSR7. 1Ht5, 0117. 7A.1 
7110 or 707.. . .. . .. . .. . . . . . ea 59r 
IA7. 11.C/1. 1I.It4. 2A3. 2,40. 11A3. Il.tli 
C,IIH. 0SC7. 115N7: 7A7. ]AC.]. 7CO3 7l'7 7\v. 125X7. 47. 50 or 57 ea. 89c 

TUBE CARTONS . . plain white. Prices per 100 .. 1"x1"x2a,",-S1.20: GT 1114" so. x 
12$1.43: Merl I1fy' s,l. x 4t4"I-S1.68:ÿ1.r18 

CONNECTOR SPECIALS!! ...Ions 33 Contact 
abl:,:l) . . Cable female: panel le. Off 
e .................... set $1.29: 5 /55.0o PLS/111.26 CONNECTORS..2wire.set39c; 10/ 3.49 L291 /JK48 MIDGET CONNECTORS...... set 39c 

CABINET DRAW SLIDES silent ball.lxaring 
. 13. ! 1 -pr. $2.10; I" I11" e 

52.25; 1ät 
.-, 

1.." 112, e11t.( -pr. $2.39; 1p1.'Y. duty all steel 111:2" Pr. $3.2S 
KINKLESS" SUER.FLEXIBLE BRAID WIRE 

4Oi .. WITHSTANDS CONTINUOUS BEND- 
ING as In Relays. Speakers. etc. Cotton core. 
outside ilk. 
20 ft. /98c 100 ft. /53.75 1000 ft. /532.50 

,DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 
]110. nrder $3.110. ",_r derv. 
F1111 remittance With fore) r. 

imam Iwwtage -..., 

Leo NE 
STAYOiYTffEA/R 

RADIO CORP. 
67 Dey Street 

New vert, 7. v. 

WHEN POWER FAILS...with 

an ONAN Electric Plant 

Model 10E1, IOKW A.C. 

When storms, floods, or fires interrupt 
electricity and force you off the air, you 
lose listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Automatic models to 
35,000 watts. 

PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 

Supply A.C. power for broad- 
casting at scene of events. 
Light in weight. Can be car- 
ried by hand or in trunk of 
car. A.C. models: 400 to 
3,000 watts. 

whale Art FREE 9./4,4 
D. W. OMAN & SONS INC. 
7891 Unive 

r 

sily Avenue 
Minneapolis 14. Minnesota 
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Set the bandswitch in the fifth po- 
sition, and tune the v.f.o. so a si^tial 
is heard on a communications receiver 
with its dial set at 14 megacycles. 
Then adjust C,:, and C. for maximum 
grid current. Then set the v.f.o. so a 
signal is heard at 15 megacycles. Ad- 
just C. and C. for maximum grid 
current at this setting. Again set the 
v.f.o. so a signal is heard at 14 mega- 
cycles and repeat the adjustment of 
C. and C,.. Then follow the same pro- 
cedure as before with C. and C. By 
adjusting the broadband couplers in 
this way it should be possible to find 
settings at which the grid current in 
the following stage runs from 1' to 
2 milliamperes at the 14 and 15 mega- 
cycle settings of the v.f.o., and slight- 
ly less in between. The final output 
curve should be two -humped, with 
peaks on or just outside the edges of 
the range from 14 to 15 megacycles, 
and a slight dip in the middle. If this 
kind of a response curve cannot he 
obtained by adjusting the four trim- 
mers in the order given previously, 
reverse the frequencies at which each 
trimmer is peaked, using the 14 mega- 
cycle setting for C,. and C., and the 
15 megacycle setting for C,:, and C. 
If difficulty is still experienced, adjust 
C,:, and C. at one frequency and C,,, 
and C,, at the other. If C. seems to 
have too much capacity to allow 
proper adjustment, reduce the capacity 
of C.,. 

After these adjustments have been 
made, set the bandswitch to position 
four and check the output over the 
range from 7 megacycles to about 7.2 
megacycles. The same two- humped 
curve should be noted. If it is not. 
find settings of C. and C. which will 
improve output in the 7 megacycle 
range without materially affecting the 
output in the 14 to 15 megacycle 
range with the switch in position five. 
No adjustments are necessary with 
the bandswitch in positions one and 
two because the broadly resonant 80- 
75 meter coil is in the plate circuit 
of the first multiplier -buffer tube. 
Output should be between 1% and 2 
milliamperes over the entire 80 -75 
meter range. 

Minor re- adjustment will probably 
be necessary after the unit is per- 
manently mounted in the equipment 
with which it is to be used. The out- 
put over the necessary range on each 
setting of the bandswitch should be 
checked and the broadband coupler 
trimmers adjusted for proper response 
curves. 

The unit can be mounted on top of 
a regular chassis, with 1/4" holes 
drilled to give access to the broadband 
trimmers. It will be necessary to 
mount the v.f.o. multiplier unit to the 
panel first, so the panel bearing on the 
bandswitch and the four mounting 
screws of the National SCN dial as- 
sembly can be tightened. Care should 
be taken to mount the unit in such a 
way that none of the coils or chokes 
is in a magnetic field from a nearby 
power or filament transformer. This 
is particularly true of the v.f.o. tank 
February. 1953 

KESTER 
Since the most important 
single step in Radio - 
Television Servicing is 

soldering ... it's just plain 
good sense to use the best - KESTER SOLDER .. . 

Key Name in Solder 
for More Than 50 Years. 

KESTER SOLDER COMPANY 
4235 Wrigh,wood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

D E R 
STEVE -EL'S large purchasing power en- 
abled us to buy the entire stock of a 
leading manufacturer. Every tube car- 
ries the STEVE -EL name which is your 
guarantee of complete satisfaction or 
money back. All tubes individually 
boxed. 

IB3GT ....50.63 613E6 .48 fiSQ7 .42 
I U4 .48 6BG6 1.21 6T8 .74 
I U5 .48 6BH6 .62 6U6 . 57 

1S5 .48 6616 .53 6U8 .78 
IX2 .63 6BK7 .86 fiVfiGT .... .4fi 
5U4 .38 6BQ6 .76 6V8 .8:i 
5W4GT .... .46 66Q7 .86 6W4 .45 

5Y3GT .... .29 6CB6 .48 6W6 . 52 

6A7 .62 6F6 .49 fiX4 .3-I 

6A8 .51 616 .79 7C6 .42 

6AG5 .62 6L6G .89 7X7 .62 
6AK5 1.14 6SA7 .52 12AT6 .48 
6AL5 .. .41 6SG7 .49 12AU6 .48 
6AU6 .43 6SK7 .49 12AU7 .56 
6BC5 .58 6SL7 .52 12AV6 .52 
68C7 . . . . .86 6SN7 .54 12AZ7 . . . .94 

SPECIAL So I r 
DISCOUNTS A'st'i 5` % 0 Asst. ,O 

Write Depf. RN -2 for FREE Catalog. 

SEE FOR 
YOURSELF 

12BA6 .47 
12SA7 .... .52 
12SK7 .49 
12SL7 .57 
12SN7 .54 
12SQ7 .42 
14AF7 .59 
1928 .78 

25806 .... 
25W4 
25L6 
2526 
35L6 
3525 
50 L6 
80 

Web. 
SPECIALS 

Recorder TaPe 

á 146.50 
Recorder Tape 

-a 117.50 _r,T MSstcr 

R Tape Master 
. 

89 50 SA 10 69.50 
Soldering 

2so Wair 
G n 9.71 

VISIT OUR 
NEW STORE 

.77 

.48 

.48 

.42 
.48 
.33 
.48 
.38 

61 Reade St., New York 7, N. Y. COrtlandt 7 -0086 
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Neither 

Nor 

NI 
permit the low distortion and 

high efficiency of the 

14004444"d * 
ULTRA -LINEAR 

Amplifier Circuit 
This circuit and the Aerosound 
TO.300* output transformer are 
designed to work together for the 
highest qualify sound obtainable. 
The combination provides optimum 
performance resulting in the most 
linear output stage which can be 
made with conventional Pubes. 
The heart of this new circuit devel- 
opment is the transformer whose 
specifications and proven perform- 
ance make it the world's finest. 

ACROSOUND TO-300* 

154 

$2475 
net 

Al 

leading 
Distributes 

\' response =1 db IO cps fo 100 kc 
\ 20 watts undistorted 20 cps to 30 kc 
\' 40 watts undistorted 30 cps to 20 kc 

Unequalled square wave perform. 
ance 
Resonance free response 
Uniformity of characteristics 
Compact, rugged construction 

Complete data and characteristics of 
Ultra- Linear Circuits and Acrosound Out- 
put Trans formers on request. 

ACRO PRODUCTS CO. 
369 Shurs Lane, Phila. 28, Pa. 

coil. Frequency modulation at the 
a.c. frequency of the power or filament 
transformer will result if the v.f.o. 
tank is in any stray magnetic field. 
The unit should be located so that it is 
protected from drafts. It is better to 
let it reach a certain temperature and 
stay there rather than to try to keep 
it cool. A good source of screen volt- 
age for the v.f.o. is a 30,000 ohm wire - 
wound potentiometer connected across 
the regulated supply to the v.f.o. plate. 
This potentiometer can then be ad- 
justed for most satisfactory operation 
of the v.f.o. multiplier over its entire 
frequency range and for best keying 
characteristics. A VR75 tube in 
series with a VR105 makes a good 
combination for delivering regulated 
voltage to the v.f.o. and to the multi- 
plier screens. The plate and screen 
power supply should be capable of de- 
livering around 70 milliamperes at the 
required voltages. 

Remote B.C. Amplifier 
(Continued from page 63) 

equipment. The all- important radio 
line is permanently installed. The en- 
gineer on duty at the main studio 
feeds program down the line right up 
to air time. The sports announcer 
listens with his earphones and starts 
his program on a pre -determined 
broadcast cue. This is usually a time 
announcement or a direct cue such as 
"We take you now to Phoenix Mu- 
nicipal Stadium and your sportscaster ..." The engineer at the main studio 
opens the gain control on the remote 
channel of his console and the pro- 
gram is on the air. After the broad- 
cast the announcer reverses his opera- 
tion, pulling the a.c. plug, his mike, 
and earphones. 

It's as simple and economical as 
that. 

NEW LICENSE FORMS 

NIA forms and a radically different 
procedure base adopted by the 

F('( fur nt ss or 'Hied sl:al lifers 
in 1Ile I'uólie Safe t,. Industrial. and 
Land li'a n -porta t' ser5iee.. 

F(:(: Forms 111(1 :cod 1110 -t yd ill be 
asailalle at all Field Offices during 
Felrrunrx and still replace F(:(: Formes 
4111. IIII -13. 1113. 7112. and 70t , s or all 
of sihieh !lase been necessary for sari- 
1111, :applicat' . Forni 111(1 is for nssv 
liefusss and III(I -t. fur lifirat 

\ "List of Equal fits %.eptable fur 
l.ilen-iui"'sill be released at Illy s: 
lime :a- the forms and retrained al all 
F(:(: Field Offices. Idlers. Iles may ót 
inspected or reproduced by interested 
parties. u applicant may Ilse any 
Cquil 'fil un the list that fulfills the 
requirements of his sers ice. Non-listed 
own! mi Can -1il1 le an 1 huriztd, I - 
eser. pros Met! the proper technical data 
Ref un)p. s 1114411 .11. 

. fealure of Forma VIII -.t is the simple 
manner in is hieó authority Can he ob- 
tained 111 add bile unit. to ait exist - 
ing -s steno. 

-3Ó- 

1 

PHOTOCOLA SALES 
417 N. Foothill Blvd, SY camore 2 -4131 
Pasadena 8, Calif. RY an 1 -6751 

FREE 24 PAGE WINTER 
SURPLUS SALES CATALOG 

IWANTED new or clean used electronic surplus. 
Please state exact description of the condition 
and details of modification. Include lowest 
price In first letter. 

L51 & ItC- 21 Frequency Meter with 
cal. honk. crystal, and MINN Exc. $ 99.50 

TS -352/U Reston Test Set Exc. 150.0 
TS- 148 /17I 'ew Vfg. PUR' 
Signal Generator 196A Like new PU R 
Million Signalyxer Radio & TV Like new PUR 
Dumont toit Scope Exc. PUR 
TS- 146 /l'P X -hand Signal Genera- 

tor Exc. PUR - 
TS- &4/AI' Portable Oscilloscope Exc, 350.00 
TS -12 Test Set for N -Itand Mx 1 & 2 

complete Exc. PUR' 
TS -323 Frequency Meter 20 -480 me PU R 
Ileolett- Pnrkard 4111A LT'M. Like New 185.00 
Signal Generator Moot. 804 8 -:330 mc.Exc. PUR' 
Situp on Genexcnpe. Neu 275.00 
30511 Floor model Oscilloscope 7" tube 

RCA mfg. Exc. PUR' 
APR -4 Search Receiver PUR' 
Tuning Units for APR-4 Iterelser,, PUR 
ItC -349. Itl' -312, IIC -312 Receivers., PUR 
AI'S -3 Exc. PUR' 
SUR-294 Fields Sets Exc. PU 

or It Exc. P U R 
Atilt -5A Exc, PUR. 
Sl'1t -545 Radar Trailer PU R 
Type 120A Test Set 1311 -210 mc. 

Itonnton Radio Corp. PU R 
Antenna AT 1tWAt'N9 New 17.50 
Automatic Pilot Inserter 

Type UA Input 28VD1. t 12 amps. 
Output 115{'.. 3 phase, 400 cps. 
115VA. Exc. 80.00 

T -G Ilaud Sllcrophone usith cord and 
Ph -cs l'sc. 4.50 

IIS -23 85,550 ohm. Used $2.95 New 5.95 
Its -18 Sn,,,, ohm. Used 1.75 New 2.25 
lis : :3 000 ohm. 1'se11 3.50 New 6.95 
Its -a8 011,, pbm. Used 1.73 Vew 225 i'l'l/ l'ItllE upon request. 
Nota: One of the largest and most complete elec- tronic surplus snicks in the country. We have thou- sands of tubes, capacitors. plugs, accessories. trans- mitters-receivers. test equipment, etc. Send us your requirements. 
TERMS: Prlres F.O.B. Pasadena. California. 28"c all C.O., nrd,a.. l alinnn,nns aid t . Sales 

SUPER VALUE! 
0 -1 MA DC 
4" SCALE 

only $595 
DO. 

2 FOR ONLY SI 1.00 
;reatest meter value ever offered! Sen- 
sitive 1 MA DC basic movement may be 
used for any type of current or voltage 
meter. Big 4" scale calibrated 0 -1 for 
easy fractional readings. Rectangular 
Bakelite case with corner mounting holes 
nount.s flush on panel. projects 2" for- 
ward. Nothing behind panel except meter 
erminals. Meter case measures 4 i:," 
high, 5%" wide. These meters are slight- 
s used but have been thoroughly checked 
and reconditioned. we guarantee them for absolutely top performance. Don't 
lelay: order non-! No more available 

aftc -r present supPly is .sold! 
2S °o with order - 

balance C.O.D., F.O.B. Chicago 

NATION WIDE RADIO 
572 W. Randolph Street Chicago 6, III. 

RU-1B RECEIVERI 
Nav 6.e 

With DF loop receiver 
input: 

complete :aqe 
from 190 NC to 13.9 
q 9. in a-rod ae s, j:311 ss tuées: -rana a 

" 
with 5-coil 

na m ;e sets: 
you desire: F.0.8. 

MCCONNELL'S p3X''p , ^ °gw;:g995 
,iiia.. 

ATTENTION 
Distributors in Chan. =12 Territory 

Me air in l'roductiou On 5, In & 12- F:1ntent -nmst 
,0t1l0ie 0 TAM ever de- awned. MANY TF: It It ITORI F:S 
s- i'ILI. Ot'l-N_ We Welcome your Iuqublos. ALSO ctsill'I,EF: LINE OF l'lIF ANTENNAS. 

FRENCHY RADIO MFG. CO. 
164 W. Parker St. Scranton 8. Pa. 
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gston St. 
k3,N.J. 

BOOKS 
"ESSENTIALS OF MICROWAVES" by 
Robert B. Muchmore. Published by 
John Wiley & Sons, Inc., New York. 
232 pages. Price $4.50. 

With more and more services mov- 
ing into the microwave region as the 
spectrum becomes more and more con- 
gested, interest in the subject has been 
stimulated to the point where there 
was a real need for a basic and not - 
too- technical work covering microwave 
principles. 

Mr. Muchmore has met this need by 
writing a clear and logical explanation 
of the phenomena governing the ac- 
tion of microwaves. His style is lucid 
and straight forward which should 
prove to be a boon to the student or 
layman. 

The book is divided into fifteen chap- 
ters which cover: introductory mate- 
rial, the electromagnetic laws of Max- 
well, characteristic waves and wave 
guides, cavity resonators and filters, 
characteristic waves and antennas, 
typical microwave antennas, waves and 
electron streams -grid -control tubes, 
klystrons, traveling -wave and multiple - 
stream tubes, magnetrons, electrical 
noise, microwave radio systems -re- 
lays, radar, applications of micro- 
waves in physical research, and micro- 
wave measurements. 

A glance at these chapter headings 
indicates the scope of the text and 
those interested in microwaves should 
find plenty of food for thought in this 
volume. 

* * * 

"ELECTRICAL FUNDAMENTALS OF 
COMMUNICATION" by Arthur L. 
Albert. Published by McGraw -Hill 
Book Company, New York. 522 pages. 
Price $7.00. Second Edition. 

In the ten years since the first edi- 
tion of this work appeared radio com- 
munications, which constitutes a third 
of the subject matter, have made 
great strides. Because of these ad- 
vancements the author has reworked 
large portions of the original text to 
bring the reader up -to -date with the 
state of the art. 

The text covers the three divisions 
of communications, telegraphy, tele- 
phony, and radio with its allied 
branches. Additional emphasis has 
been placed on radio fundamentals in 
this edition, along with its allied art - 
television. 

Since this book is designed specif- 
ically for beginning students, the ex- 
planatory material has been made as 
simple as possible. One interesting 
technique which the author has em- 
ployed is to use illustrative material 
from the field of communications 
rather than resort to electrical power 
analogies or non -related scientific 
branches. 

The sixteen chapters which com- 
prise this book cover such subjects as 
the fundamentals of electronics; direct 
voltages and currents; conductors, 
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ON ULTRA HIGH FREQUENCY 

"RECEPTION" --- 

! \ 
.you cafl count on the .., 

MI-TEE 
UHF 
ANTENNA 

4 
designed and engineered exclusively 
for UHF 

all aluminum sturdy construction 

minimum span requirements 

matchless reception 

nationally advertised channel 14 

channel 83 

I N C O R P O R A T E D_ 
Pittsburgh 19, Pennsylvania 

WANTED! 
TCS1 and up SCR -214N, SCR -300 

SCR -399 Equipment JB -10. JB -60, 

BC -939A, BC- 610 -E, RÁ63, EE8. 

BC- 614 -E, PE95, PE191, Trailer K -52, 

Cords, LS -3 

SCR -508... BC -604, BC -603. FT -231. 

Crystal Sets 

SCR -506 . . . BC-653-A, BC652 -A, 

DM -40A, FT253 -A, BC -6584 

BC312, 342, 348, BC-1000 Receivers 

SCR522 Equipment, RA34 Rectifiers 
Telegraph WUX, Newark. N. J. 

Allevaya 

RADCOM pays 
highest prices for surplus 

equipment, parts and tubes 

ARC -I, ARC3. ART -13 

Transmitters BC696, R119 /ARN -5A, 

MN.62, Test Equipment SCR-211. 1.208 

Selsyns -All kinds ... Magnetrons 

Generators -GN -45 -Alt kinds 

5-KW Gas Generators, PE15. PE -95, 

PE -191 

Plugs and Connectors 

Technical Manuals Especially for ARC -5 

Tubes -Special Purpose, Lots 
Bigelow 2 -6666 

?week Ea'?" 7U4tte 

RADCOM I;n!lintltlrinil Cos Newer 

155 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


MOTOROLA - 
DETROIT CO. 
one of the country's largest dis- 
tributors of television sets and 
appliances 

A C R 

IS A PROFITABLE 
ITEM TO STOCK 
FOR 2 REASONS 

1. TV SERVICEMEN BUY IT 

"Our customers use Krylon and 
plenty of it," reports Motorola - 
Detroit parts manager, Paul Wallace. 
"The spray nozzle makes it easy to 
insulate the complete chassis in a 
matter of minutes." Because of its 
high dielectric strength, Krylon helps 
prevent corona. 

Indoor service chief, John Workman, 
reports, "We use Krylon clear 
plastic coating to spray the bell part 
of metal picture tubes. Krylon stops 
dust from adhering to the tube and 
prevents arcing. We find Krylon is a 
must in television service operations." 

-ALSO 
"Our appliance division 
uses White Krylon to 
touch up any white goods that become chipped. 
We're sold on White 
Krylon for one big reason -it won't turn yellow." 

-44.4- .7ßv7" 

Service Manager 
Motorola -Detroit Co. 

In U.S.A. and CANADA 
SEE YOUR JOBBER 

Or Write For Information 
Department 2702 
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KRYLON, Inc. 
2601 N. Brood St., Philadelphia 32 

resistors, and insulators; direct cur- 
rent electric power and energy; al- 
ternating voltages and currents; the 
magnetic field and inductance; the 
electric field and capacitance; elec- 
tric measuring instruments; alter- 
nating current circuits; algebraic 
representation of vectors; electric 
networks; bridge circuits; the trans- 
mission of electromagnetic waves; 
fundamental principles of electron 
tubes; electron tubes as circuit ele- 
ments; and electro acoustics. A table 
of natural trigonometric functions 
has also been included, 

"HIGH FIDELITY SIMPLIFIED" by 
Harold D. Weiler. Published by John 
F. Rider Publisher, Inc., New York, 
208 pages. Price $2.50. Paper bound. 

This compact handbook has been 
prepared for the benefit of the audio 
enthusiast who knows and appreciates 
good music but is not cognizant of 
the technical "why's and wherefore's ". 

The author's easy and conversation- 
al style helps tremendously in putting 
the subject matter across to the lay- 
man. He opens the book by discussing 
the meaning of high -fidelity reproduc- 
tion, how it may be obtained, and a 
brief resumé of the type of equipment 
that is available. 

The balance of the book is taken up 
with a discussion of the individual 
components which go to make up a 
high -fidelity music system, i.e., speak- 
ers, amplifiers, record players, tuners, 
and tape recorders. 

The text material is lavishly illus- 
trated with actual photographs of 
commercially -available equipment. A 
list of high -fidelity component man- 
ufacturers is appended for ready refer- 
ence. 

Those planning high -fidelity music 
systems for their homes will save 
themselves time, money, and trouble 
by reading this book first then making 
their purchases. 

"DATA AND CIRCUITS OF MODERN 
RECEIVING AND AMPLIFYING 
VALVES" compiled and edited by N. S. 
Markus & J. Otte. Published by Philips 
Technical Library, Eindhoven, Holland. 
Available in the U. S. from Elsevier 
Press Inc., 402 Lovett Boulevard, 
Houston 6, Texas. 487 pages. Price 
$6.25. Book IIIA, Second Supplement. 

This is the third in the Philips series 
covering receiving and amplifying 
tubes. The previous volumes covered 
the years 1933 -1939 and 1940 -1941. With 
this book the authors have dealt with 
tubes brought out by Philips in the 
postwar years 1945 -1950. 

Of special interest to engineers is 
the company's ' Rimlock" series of 
tubes, and the new noval types which 
include the EQ 80, a specially- designed 
component for FM and AM -FM 
receiver applications. 

Like the previous volumes of this 
series, the authors have devoted a 
generous amount of space to practical 
applications for the various new tubes. 
Technical details and performance 
data are lavishly provided, along with 

Profit Building 
Replacement Yoke 

RCA -Type 74952 
only 

349 
LIST 10.30 

Used in RCA TV Models 
6753 6765 6T75 
6754 6771 6776 
6T64 6774 Etc. 
Servicemen, dealers -here's o terrific profit 
builder for you. This direct drive yoke (also 
known os Drawing No. 970669.1) is used 
in most popular RCA TV models. fully 
guaranteed. Complete, ready for use, with 
network and octal plug ORDER NOW! 

GSend for FREE catalog of other bargains. 

REEN TELE -RADIO 
DISTRIBUTORS, INC. 

Dept. R -2 , 472 Sutter Ave., Brooklyn, N. Y. 

DON'T PASS THIS BUY 
GOOD VALUE MARINE BAND RADIO RECEIVERS 
AT LOW COST -UNITS REMOVED FROM POLICE 
RADIO CARS. used but in good working condi- 
tion, foxed tunable in 2.3nm band. Complete with 
S tubes. speaker a 1 voit input power lys 
Also suitable CD. AUXILIARY POLICE.FIRE 
SERVICE. As i. W /money -back guarantee. Wt. 
as lb.. *14.95 
RMY SURPLUS SECTIONAL STEEL WHIP ANTENNA 

121 ft.. 51.11s: lin fl.. 52.50; 24, s ft..$3.3S 
DEAL I -40 n Vertical as. 121' ft..... .95 HINGED TYPE ÌNSUL. MTO BASE. IDEAL /low 

ri ICC lowering of ant. Used W rse, Its.. 7.95 
BRAND NEWMFD 

during 
e V. BATTERYCCHAROERS, 

battery 7.95 
COMPACT ELTRON VIBRATOR PACK, KY In. 

uiV /:III m w-1II operate on 4 D cellx, 21.2 
din x :11, 

ma ... . 3.95 
6 VOLT D9NAMOTOR, 250V /IOO ma. brand 

now ........................e...... 11.95 I 
W. E. MARINE RADIO- brand new 

channels. W /12 It power supply 149.50 I 
YOUR NEW RADIO CONTROL HEADQUARTERS 
CRYSTALS. 27.255mc. /.04 tat. IFCCI strong . 5 4.25 1rd mil-mimic . newly rra to Sra.,. that hanrd- to-get English tube......... 3.35 
SIGMA 4IF relay', 10.000 ohm .04 'alt sensit. 2.45 
SIGMA 

w 
.,F relay, 510 ohm dual orise . ... 2.95 

SIGMA 
be tidealareins'tfor ',,u xeceiver. owes 4 I 

special. 0.95 
MILLER RECEIVER 

relay. 
ml.... 

he h ER. A 
new 

relay, he reliabl buy.... .. 11.95 
ESSCO 

price 
Iee o e w 2 tlllw rte kite re.... 

of tuber. for kit ... . 15.93 1 
RECEIVER R PARTS PACKAGE. for AIR TRAILS 

PLAN ITlER with SF'G -1 A IG relay 12.95 
TRANSMITTER 

antenna 
aA PARTS PACKAGE. TRAILS 

DEAN 
antenna e meter. for AIR TRAILS 

l'I5lO 8.101 circuit. all class materials 14.95 
110YO. II FeI: GUARANTEE Ponta . Ar, ITEMS 

Save C.O.D. Fees. Incl. P 53.00 [.esse Refunded 
Minimum esse.- 53.00, pease 

-4 
1 

lI 
I 

Special Bonus -2 lb Reckon Wire Kit Free /S5 Order 
ELECTRONIC SPECIALTY SUPPLY CO. 

SR WALKER STREET, NYC 13. N. Y. WALKER SEnIKT 
EfM -------- - - - - -- , 

WATCH FOR THE NEW 

ZIFF -DAVIS 
PUBLICATION 

SEA STORIES 
Thrilling Tales of the Deep! 

NOW ON SALE! 

TWO DOTS 
MAKE THE 

LETTER 

i 

GET in on the fun of operating your 
own licensed transmitter. 1 guar- 
antee you will memorize the Inter- 
national Morse Code alphabet within 
two hours by my simple picture 
method, or return method within 
live days and I will refund your 

COMPLETE COURSE ONLY $1 
NOTHING ELSE TO BUYI 
01T0 LUTHER. NEW PRESTON, CONN. 
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graphical representation of the tube's 
characteristics. 

A separate section in the back of 
the book provides data on the com- 
pany's latest measuring and auxiliary 
equipment line. Each piece of test 
gear is illustrated, classified, and ac- 
companied by a detailed technical ex- 
planation of its performance, etc. 

Those who are familiar with the 
previous volumes in the Philips series 
will find that the same high standard 
prevails in this newest publication. 
Those who are not acquainted with 
these particular works will find the 
approach stimulating and informative. 

s s * 

"THERMIONIC VACUUM TUBES 
AND THEIR APPLICATIONS" by W. 
H. Aldous & Sir Edward Appleton, 
Published by John Wiley & Sons, Inc., 
New York. 156 pages. Price $2.00. 

This pocket -size book packs a 
wealth of practical information into 
its comparatively few pages. Although 
written for the student of general 
physics rather than the radio special- 
ist, nonetheless the engineer or ad- 
vanced ham will find much of interest. 

Thirteen chapters divide the text 
material and cover an introduction, 
the construction of thermionic tubes, 
the internal action of the two -elec- 
trode tube or diode, the internal ac- 
tion of the three -electrode tube or 
triode, the internal action of multi - 
electrode tubes, the use of tubes as 
amplifiers, limits to amplification, the 
use of tubes as rectifiers, the use of 
vacuum tubes as frequency changers, 
the use of tubes as oscillation genera- 
tors, miscellaneous uses of feedback, 
the use of space charge control tubes 
at u.h.f., and transit time tubes. 

While some knowledge of simple 
mathematical procedures is requisite 
for a thorough understanding of the 
text material, the student should ex- 
perience no difficulty in handling the 
subject matter. =3 }p 

Vest -Pocket Receiver 
(Continued from page 61) 

ing "Q ". Detuning also takes place, re- 
quiring readjustment of the tuning 
condenser. 

Once the assembly and wiring have 
been completed, and the unit checked 
for operation, a small screwdriver or 
alignment tool may be used to tune in 
the builder's favorite local station. The 
tuning condenser (Cr) may then be 
left fixed in position permanently. 

If the builder does not wish to leave 
the receiver tuned to a single station, 
a small extension might be soldered in 
place on the trimmer adjustment 
screw, and a "tuning" knob provided 
alongside of the "On -Off" switch and 
volume control. 

However, irrespective of the minor 
modifications undertaken by the indi- 
vidual builder to suit his own require- 
ments, the completed "Vest- Pocket 
Receiver" should give many hours of 
pleasure. 
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This TECHNICAL INDEX is one reason 
you need this 28 -page volume ! 

IT'S THE s 
TEME ' TECHN1LdG 

I 

Not just a catalog! 

Includes both technical 
and product data in 
factual, concise form 
with dozens of helpful 
explanatory photo- 
graphs. charts and 
tables. Features much 
engineering informa- 
tion available NO- 
WHERE ELSE! 

The new 1952 compilation of valuable information 
that explains and simplifies the application of loud- 
speakers. A real time and money saver for dealers, 
contractors, service men and installation designers. 
The most authoritative, single piece of literature 
ever published on loudspeakers. It's yours FREE. 

TECHNICAL INDEX 
SELECTING THE PROPER LOUDSPEAKER 

SYSTEM Page 4 
METHODS OF CONNECTING SPEAKERS 

TO THE AMPLIFIER........_ .._.....__..__._.._..__. Page 8 

IMPEDANCE MATCHING Page 9 
CONSTANT VOLTAGE DISTRIBUTION SYSTEM Page 12 
IMPEDANCE MATCHING TRANSFORMERS...._ Page 16 
EFFECTS OF MISMATCH UPON POWER 

TRANSFER Page 16 
CONTROLLING LOUDSPEAKER VOLUME Page 20 
OVERLOAD PROTECTION OF LOUDSPEAKERS Page 22 
PHASING LOUDSPEAKERS .... Page 23 
REVERBERATION Page 23 
BAFFLING A CONE SPEAKER Page 26 

ADDRESS REQUESTS TO YOUR DISTRIBUTOR 

UNIVERSITY LOUDSPEAKERS INC 
80 50. KENSICO AVE., WHITE PLAINS, NEW YORK 

1 :lfr. FED SUPS HAPPY NEW YEAR 

t'tth these federated MONEY SAVING SPECIALS 

CLAMP- ON 
INDOOR -OUTDOOR 

TY ANTENNA 

Model a1N152 MOOR BA 116 

1.39 a595 
REGULAR LIST PRICE 

$115 

EXTRA: 
.11 61 

ioi.úié SO. ewes. 
11. COMO TO OHM 

Coo owe, W. Offer ewe 

COMPARE THESE EXCLUSIVE FEATURES 

. Special clamp for easy installation on rear of 
TV set, wall, or outside of window. 

. Felt.lined bracket to protect cabinet finish. 

. 3. section di -poles telescope to desired length 
for all -channel reception. 

. Plated -brass construction. 
. Ball socket plus swivel Joint for quick eaten - 

sion in any direction. 
. Easy -to- attach lead -in wire with lugs. 

íS'ucak iilivuolcaue 

Rugged, dependable. 
Uniform frequency re 
spouse. Smart brown 
hammered metallic fin. 
ish. Ideal for hand or 
desk use - requires no 

stand. 

Frequency Response 50 to 6,000 cps. 
Output level 53 db below I volti dyne /c m=. 

8' cable. 
High impedance equivalent to approximately .002 mfd. 
(1.8 megohms at 1,000 cycles.) 
Shock Mounted. 
Metalseal crystal cartridge I I life. 

Art and Sore , \ou ... They're Moving Fust! 

Hams! Servicemen! Experimenters! Save...Visit your nearest Federated center! 

New York City 7. N. Y.. 66 Dey SI.. 

Newark. N. ).. 114 Hudson Sr. 

Allentown, Pa.. 1115 Hamilton St., 

Easton. Pa.. 925 Northampton St., 

Los Angeles 15. Cal.. 911 So. Grand Ave.. 

Natas's Only Coast To Coast Electronics Distributor 
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L. Veltri, busy service- dealer 
of Westchester. N. Y., reports: 

I SAVED $940' 
1 by making o $59 INVESTMENT 

in a Transvision 
FIELD STRENGTH METER 

Says Mr. Veltri: "... The way I figure, 
in the last 6 months I saved that much 
money in installation time alone .. . 

Fo. 110V AC, 
BATTERY 

OPERATION 

FIELD STRENGTH METER 
Saves 50% of Installation Cost 

Pays for itself on 3 or 4 jobs 
NO TV SET NEEDED 

Works from antenna ... 
Measures actual picture sig- 
nal strength directly from 
antenna. Shows antenna ori- 
entation maxima. Compares 
gain of antenna systems. 
Measures TVI on all chan- 
nels. Checks receiver re- 
radiation (local oscillator). 
Permits one man antenna 
installation. 

PREVENT WASTE OF 
SERVICING TIME1 By 
checking antenna perform - 
ance with the Field Strength 
Meter, the serviceman can 
determine whether the TV 
set or antenna, or both, are 
the source of trouble. Call 
backs are eliminated. 

r 

Eliminate variables. 
insure accuracy with 
direct meter read- 
ings on the FSM. 

Don't lug sets. 
The Transvision 
FSM makes 
installation easy. 

Wide range: Measures fie d strength from 
10- 50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel selector. 
Individually calibrated on every channel. 

ADAPTABLE for UHF 

Model FSM -2, for 110V AC only. Complete 
with tubes. Wt. 13 lbs..._ net 559. 
Model FSM -3B, for 110V AC and Battery 
Operation (all batteries and cables included). 
Wt. 22 lbs . ..................... .. ... .. net ;79. 

Order direct from factory: 

TRANSVISION INC., NEW ROCHELLE, N. Y. 

FREE Sample copy of "TV and Electronics 
Notes ". Or send 50ç for year's subscription. 

Buy 
DAY TRIAL 

You 1 mo 
DAYS. Then, it you vial, 

a/ oh"n 
rice tarn 

4. 

(our Pc 
s 1096 

df/n9 nd :r 
be prempl /Y re! nd d8in91 

TRANSVISION, INC. 
DEPT. AN -23F NEW ROCHELLE, N. Y. 

( ) Send me-Model FS/A2; _FSM-30 
( ) Enclosed End S deposit. Balance C.O.D. 

I 1 Enclosed End S in full Send prepaid. 

1 accept your 10 Day Triol terms. 

Name 

Address 

City State 

158 

NEW TV PRODUCTS 

on the Market 
PORTABLE TV CAMERA 

A portable, self- contained television 
camera is now available from Dage 
Electronics Corp., Beech Grove, Ind. 

Designed for closed- circuit TV, the 
new camera measures 14" long, 9%" 

high, and 4%" wide. It can be used 
with any standard television receiver, 
permitting an unlimited range of 
screen sizes. No alterations are neces- 
sary to the receiver. Daylight or nor- 
mal room light is sufficient for clear 
transmission and reception in most 
cases. 

U.H.F. LINE 
A closer -spaced, open -wire transmis- 

sion line for u.h.f. has been released 
by Gonset Company, 80 S. Main St., 
Burbank, Calif. 

The No. 18 gauge solid copper wire 
is spaced at ',_" by means of poly- 
styrene spacers. The closer spacing re- 
stricts the field and minimizes dissipa- 
tion losses and reflection "bumps ". 
Surge impedance is 375 ohms. Attenua- 
tion is approximately 2 db per 100 feet 
at the low end of the u.h.f. band and 
approximately 3 db at the high end 
(dry). The u.h.f. attenuation increases 
moderately when the line is vet. 

U.H.F. ANTENNA OFFERINGS 
Fretco Inc., 1041 Forbes St., Pitts- 

burgh has introduced the "11i -Tee 
Ray" antenna which has been designed 
exclusively for u.h.f. reception. This 
all- aluminum unit measures 9'e" x 
10'2" x 16',2 ". It is pre -assembled for 
easy installation. 

JFD Mfg. Co., Inc. of 6101 16th 
Ave., Brooklyn 4, N. Y. has added a 
bow -tie antenna with screen reflector 
to its u.h.f. line. Delivering between 
4 and 6 db in a single array, with gain 
increasing as frequency increases, the 
antenna is especially suited for subur- 
ban installations. 

LaPointe -Plascomold Corp.. Rock- 
ville, Conn. is marketing the "Ultra 
Q -Tee Suburban" which is similar to 
the company's present Channel 2 -83 
"Ultra" model except that the u.h.f. 
"V" portion of the antenna is replaced 
by an 8- element u.h.f. yagi. It is de- 

signed for fringe area u.h.f. reception 
as well as reception in all multi- 
channel v.h.f. areas. 

Telrex, Inc., Asbury Park, N. J. 
has added the Model #300 "Duplex" 
yagi to its u.h.f. line. The new anten- 
na is a multi -element beam, small in 
size, light in weight, and readily in- 
stallable above existing v.h.f. antenna 
systems. 

Walter L. Schott Company, 3225 Ex- 
position Place, Los Angeles 18, Calif. 
has two new all- channel u.h.f. anten- 
nas available for the trade. The "Re- 
flecto -Fan" includes a screen reflector 
to give directivity in the horizontal 
and vertical plane. It is constructed 
of heat -treated alloy with insulators of 
special polystyrene compound. The re- 
flector is designed for low wind re- 
sistance. The second antenna is a 
"Corner Reflector." 

U.H.F. TUNERS 
General Electric Company is now in 

production on u.h.f. tuners for its TV 
receivers. Two variations of the tuner 
will be available; both can be installed 
by field technicians without removing 
the chassis from the cabinet. 

One type, for use in G -E sets made 
since January, 1949, provides control 
of the unit from a selector knob on 
the front panel. For sets made before 
January, 1949, the u.h.f. control is 
designed to be installed on the side of 
the cabinet. 

TV TEST PROBE 
General Cement Mfg. Co., Rockford, 

Ill. has introduced a tester for check- 
ing high -voltage TV circuits. Measur- 
ing about 7" in length, the unit glows 
when in contact with high voltage. 

It can be used for checking high - 
voltage rectifier tubes. output and 
transmitter tubes, and high- voltage 
transformers. The probe is merely 
brought in contact with the component 
to be checked. For testing high -vol- 
tage filter resistors. the tester is 

moved along the body of the resistor 
with an open or cracked resistor mak- 
ing the tester glow at the trouble 
point. 

TV ANTENNA TOWERS 
Alprodeo, Inc., Kempton, lnd. is of- 

fering three aluminum towers for TV 
antenna installation applications. 
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FL -8 FILTER BRAND NEW! 

AND Both for 

"FILTER FACTS" $125 
BOOKLET 

CONDENSER TESTER ' -3t4, 

item. in kit tai.. Snook., owl 
easy to build in les than an e 
hou . Checks condenser leak. 

' age and continuity UP to e 0 
mega. Will teat any paper, 
electrolytic, ',ilea or oil ca path ^' ,11 mmf. 
to 60 ofd. Self- contained power supply and neon 
bulb indicator with socket and bezel. Drilled 
metal cabinet. (', nl,.' gym- pet ions and diagrams 
included with , 45.00. 

U -V LIGHT SOURCE 
8 watt ultra -,1olr In kit form in- 
cluding Sylvania 1d. 7a1,e, (for U -V light 
in the 8O6O Angstr m) ballast, starter, 
lllll unting panel, aller ont, line cord/plug, hard- 
ware, instill( tints. An invaluable device for 
schools, labs, se 

a 

shops, home workshop. etc. 
Itere is a genuine value. 
Complete kit, (less outer housing) ...only $4.95 

FONE PATCH! 
Now available the pat) f 

w 0-It, .6008 phone Partly 
Provides ys nail with exactly `h'_a 
what you r( to patch your IP- 
pea into In, ring ¿tr or _ 

cette'. 
input for imps input sutptits for ztl mike. Roth tr and 

lo impedance outputs to insure proper 
yoer ready receiver. Cuira ix . 

Only 5re° ready to go ork for you. only 9a.9s «. 
NOVICE TRANSMITTER KIT 

A two tube. crystal controlled transmitter cover- 
ing 3700 to :1750 lies can be used later 
for all hands, 20 to 160. lias pi coupler ,ntput 
to match most antennas. Uses OVO and 61.6. 35 
ratte input. 

Less coils. tubes and crystals ystals 59.90 
Matching Power Supply Kit 9.90 
One coil, (specify band) 1.05 
Tube kit, (3 tubes) 3.95 
Crystals, (Spe,.i fy frequency hand) 2.75 

SENSITIVE RELAY 
Miniature t,7,, 17 ST contorts. 
Coil resist...n- ,, ,,, e ..., i An excellent 
relay t .mrel or model applications. 
$2.50 ea. 

a 

, write for quantity Prices. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS T r! 

An exclusive (1 -It item anu- 
faetured for us. Fits Itt -153, ). 
nC -454 d other 27 IN re- ($ 

' 

and 
i n really hurl- 

to- obtain item. ,Only... 89c , -a. 

TRANSFORMERS -CHOKES: 
326 -0 -325 tft 225 ma. 6.3 Cv 6A. 5v ( 3A. 
Pri. 110V, GO cy AC. Size. 4t /a- x 41/2' x Vie. 
Only 99.95 ea. 

Isolation transformer. Useful for AC -DC supplies. 
Pri. 117V, Sec. 120V, AC. at 25 ma. Also 6.3V 
at cu amp- Only 91.80 ea. 

Isolation transformer. Pri. 117V AC. Sec. 120V. 
AC. at 50 ma. also 6.3v at 2 amps. 92.79 

920 -0 -020 or 740 -0 -740 AC (4 200 ma. Pri. 
115V, 60 cycle. AC. Upright shielded case. Ex- 
cellent for 607s Only $10.80 ea. 

5V. 254. Pri. 115V. 60 cy. AC. A real rugged job 
excellent for 30ITL- 4 -250A etc. Limited quan- tity. Only 94.50 ea. 

2.5V tN l0A AC. 10.000V insulation. Pri. 116V 
AC only 93.39 ea. 

350 -0 -350 (m 800 ma. 6.3 (ii 4A. 6.3 (n, 8A. 
5V Gs :IA. Pri. 115V. 60 cy. AC only $7.95 ea. 

460.0.450 (a 200 mn. Pri. 116V. 60 Cy. AC. 
5V tai 3A. 6.3 (a 5 amp. In shielded case. 
Only $8.90 e,,. 

350 -0-350 (` :150 rna. 6.3 (d 10A. . -,V 6A. 
Pri. 1151. 60 ri cle. Only 98.95 us. -' 110V. AC POWER SUPPLY 

FOR ANY 274 -N RECEIVER 
..oinh- Just plug it into the rear of your 

274 -N RECEIVER mode 
_a . Complete kit and ublack metal 

niwith ALL parts and diagrams. 
ple and e v to build in a jiffy. 

Delivers 24 ont+ plus B ..collage. No wiring 
hantera In h, 'mode. Designed eapeciallY for the 

27.1-N rev ,.. r Only $8.95. 
Filament tram.. f t 27 IN receivers. Pri. 110V. 
60 r,. AI'. .r. 21V (i .6A. An excellent hay 
at 51.95 ea. 

Minimum ' ro'- x'_ Ill, AU Items 
, 

t to prior sale. 
All prices - .nee without aoticr. , de. 

DOW n nay all orders. halante C.O.D. 

OFFENBACH-REIMUS 
1564 MARKET STREET 

SAN FRANCISCO, CALIF. 

February. 1953 

The Type AT -6W standard unit will 
carry a static top load of 300 pound - 
at a recommended height of 120 feet. 
The Type AT -6C commercial tower 
will carry 400 pounds at a height of 
150 feet while the Type AT -6E econo- 
my model is designed to handle 125 
pounds at 48 feet. The first two units 
are self -supporting to 18 feet and 24 
feet respectively. The economy model 
must be guyed every 18 feet. 

All of the towers come knocked 
down in easy -to- handle sections. A 
data sheet covering the company's en- 
tire line is available on request. 

"DETECTO" PROBE 
Kapner Hardware, Inc., 2248 Second 

Ave., New York 29, N. Y. is offering an 
inexpensive testing tool which permits 
instant tracing of high -voltage TV 
troubles. 

The "Detecto" probe is equipped 
with a built -in lamp which lights when 

high voltage is present. It will check 
operation of the horizontal amplifier 
and high voltage transformer by indi- 
cating the presence or absence of high 
voltages. Complete instructions are in- 
cluded with each probe. 

U- H.F.Y.H,F. ANTENNA 
Channel Master Corp., Ellenville, 

N. Y. is featuring an all- v.h.f.- u.h.f. 
antenna, the "Ultra Fan, Model 413." 

The u.h.f. section features "free - 
space" terminals, two stamped holes 
to minimize wind resistance, and sin- 
gle transmission line operation. The 
v.h.f. and u.h.f. bands are electroni- 
cally isolated by a 2 -stage filter which 
automatically eliminates all interac- 
tion. No switching is necessary in tun- 
ing from one band to the other. 

FOCUS COIL 
Heppner Manufacturing Company 

of Round Lake, Illinois. has rede- 
signed its "P.M. Focomag" unit to fit 
21" and 27" magnetically focused tubes 

as well as small sized picture tubes. 
The efficiency of the ring magnet is 

said to he such that only 4 ounces of 
Alnico are required. Another new fea- 

EVERY SERVICE SHOP CAN MAKE BIG MONEY 

with these PATENTED INSTRUMENTS for 
1. TESTING picture tubes accurately. 

2. REACTIVATING dim or worn out tubes. 
3. SPARKING OUT electrical leakage. 

CRT TESTER- REACTIVATOR -SPARKER 
3 Instruments in 1, making a comptele CRT resting 
and repair unit ... It's a combination of the Trans - 
vision TesterReactivator 
and a Sparker in one 
handy unit. It TESTS 
picture tubes- measures 
Cathode emission, 
locates shorts between 
elements, locates high 
resistance shorts or leak- 
age as high as 3 meg- 
ohms. REACT! - 
VATES dim tubes. 
SPARKS OUT 
electrical leakage. 

$34.95 net 

11:4AWor 
waSs-ml 

CRT TESTER- REACTIVATOR 

2 Instruments in 1 ... As a 
REACTIVATOR it renews 
brightness and detail of 
dim CR Tubes, without 
removal of tube from set. 
It's also an accurate 
TESTER same as the above. 
110V-60 cycles; wt. 3 lbs. 

only $1995 net 

CRT TESTER -SPARKER 
c 2 Instruments in 1 ... As a 

SPARKER, It sparks out 
electrical leakage between 

elements. Saves many 
picture tubes and small 
tubes which would usually 
be discarded. Cathode - 
grid leakage is an especi- 
ally common occurrence. 
The Sparker also gives a 
rapid check of gas condi- 
tion of the tube. 

As a TESTER it provides a 
variable 8,000 -14,000 V 
D.C. supply -useful 
for analyzing hard - 
to -solve deflection 
problems _ $25.95 net 

Order direct Irons factory: 

TRANSVISION INC., NEW ROCHELLE, N. Y. 

FREE: Sample copy of "TV and Electronics 
Notes ". Or send 50c for year's subscription. 

10 DAY TRIAL: Boy end try tt.,. Bar i,:n,amenr, fee 
10 DAYS. Men, it you with, you may them. 
Your porch*. unto Nu 10% tour ra,r of Fondling and 
re- poaieginpi wall b. promptly refunded. 

TRANSVISION, INC. 
DEPT. RN -23R NEW ROCHELLE, N. Y. 

( ) Send me 

( ) Enclosed find S_ 

( ) Enclosed find S 

deposit. Balance C.O.D. 

in full. Send prepaid. 
1 accept your 10 Doy Trial terms. 

Name 

Addres 

City State 
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L. A. HAM SHACK SELLS FOR LESS 
METERS -WESTON SANGAMO 

ALL NEW ALL Q. C. 2" SQUARE 

0 -5 Ma 
0 -15 Ma 53.29 
0 -50 Ma 
0 -100 Ma 
0 -200 Ma 

EACH 
or 

3 for 

MODULATORS Used New 
BC -456 with Tubes, less dyn... 2.95 
MD 7 Modulator Dynamotor, 28V 3.95 
BC -433 Receiver -with tubes... 24.95 
MN -26C Compass Receiver.... 24.95 $39.50 
MN -26Y Compass Receiver.... 24.95 39.50 
BC -357 Marker Beacon Rec. W.O. Tube 5.95 

0 -300 Ma CIVIL AIR DEFENSE or 2 METERS 
0 -2 Ma 63.95 0 -500 Ma $9.00 522 Trans. -Receiver. W /tubes. Good, used 69.50 

Mfg'rs inquiries: lots over 100 Modulation Transformer. BC -375. New 2.49 
Voltmeter. 2" sq. -0 to 20 Volts $3.29 BC -306 Antenna Loading New 1.95 
DC Voltmeter. 2" sq. -0 to 300 Volts w/Ext. re FL8 Filters -A's, B's, C's New 1.95 

sistonce. Complete $3.95 3 for $9.95 FL5 Filters New .95 
RF Ampmeter. 2" sq. -0 to .5 Amp $3.95 Hand Keys -J -38 New 1.19 
Ampmeter. 2" rd. -0 to 50 Amps. $3.29 Heineman Circuit 115 V., 20 amp. 1.39 
Ampmeter. 2" sq. -0 to 50 Amps. $3.29 Breakers 115 V., 5 omp. .97 

3 for $9.00 TRANSFORMERS 3" Ro,lad Meters. DC. All New. 0 - 15, 0 - 30, 12V 24V tom 110V 
0 - 300 Mills. $4.95 Each 3 for $11.95 primary $2.95 

Code Tapes for TG -10 IS rolls. New 7.95 Milliampmeters. 21/2" rd. 0 -30 Mills. Eoch $3.95 
Milliampmeters. 2" rd. 0 -50 Ma. 0 to 5 Ma. DYNAMOTORS 

movement. Each $3.29 3 for $9.00 PF -101C New $ 4.95 
Thermocouple. 2" rd. 350 Milliamp. HF....$3.29 PE -103 New Case 29.95 

"S" METER. Illuminated face. PE73 29V @ 20 amps. output 1000V @ 
Full scale reading of 5 ma. A .350 amps New 9.95 
standard value for most "S" PE-77 '14V @ 40 amps output 1000V @ 
Meter Circuits. 2314 ". Black foce. .350 amps New 24.95 
New $2.49 RL.42B Antenna Reel Ass. Less wire.. New 9.95 
Amp Meter. No. 60 -0 -60. OIL CONDENSERS New $1.29 1L 1i Sandard Makes -New COMMAND AND /OR ARCS 2 mfd 600V $0.49 TRANSMITTERS and RECEIVERS 4 mfd 600V 1.39 3.6 MC Receiver Used $6.95 -New $17.95 r-' 

1 mfd 1000V .69 6.9.1 Receiver 

4 

Used 7.95 -New 12.95 3 mfd 4000V 7.95 Triple Receiver Rack 1.95 .5 mfd 2500V 1.49 V.H.F. ARCS Transmitter or Receiver, 
10 mfd 600V 2.95 Complete w /tubes Used 24.95 + 2 mfd 2500V 3.95 Used New 2 mfd 5000V 4.5.3 MC Transmitter with tubes $ 8.95 $8.95 2 mfd 7500V 29.59 

5.3 -7 MC Transmitter with tubes 6.95 HEAD SETS 
7.9.1 MC Transmitter with tubes 9.95 $19.95 L- HS -30 New $1.95 
3-4 MC Transmitter with tubes 18.95 =_/ HS -23 Used $2.95 
28V Receiver Command - Matching Transformer for HS 30 .69 

Dynamotors 1.95 MIKE CHEST SET "F -1" button New 2.95 
Cash with order. Prices subject to change without notice. California orders please include 31/2% Soles 
Tax. Please includeopproximate postage -Excess will be refunded. What Have You in Surplus? Submit 

L. A. HAM SNACK LOS ANGELESS 15, CALIFORNIA 

BENDIX 4- CHANNEL E.C.O. 
Channel 1 1050.1700 KC Channel 3 3000 -4800 KC 
Channel 2 2000 -3400 KC Channel 4 4370 -7000 KC 

)'nil Is front cud of 'l'5 -129 
transmdter I nl lrh- 

:-h eh 'I Is a el 1111i 

plete oscillator uses a 05E7 

. 

or 125E7 Ineachchannel by 
:ohling an 807 driver ami a 
Hair of 8.7's fora final v 
have a watt trans. Sarh 

thon is completely 
shielded ami mounted on 
al chassis with a 

vi. shafts extended ready 
to' Nil voltage. GIIVT. (OST 
ltl'EK S 11O.HH NEW. WHILE 
THEY 1-AST. For That New 
Ham Sand 3700 RC..$9.99 

McCONNELL'S p1,1363a Oormanfown wve. 
onde. Kw 9.9033 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOOK 
shows how "crack" 

eed're develop high 
and proficiency. 

Learn code for Ama- 
teur or Commercial 
Radiotelegraph Lt- - .en , or improve your 

I nit!! the Candler System which develops re 
a dpnlelegraCAN experts 

and co a champions. FREE 
CO, 92S. Dept. 1.5, , Colo - BOOK -- - - _ee ee- - - 
PAY LESS FOR TUBES 
INDIVIDUALLY BOXED FULLY TESTED EACH TUBE GUARANTEED FOR SIX MONTHS 

Type Price Type 
183CT 
1H5CT 
1L4 
11.6 
1NSGT 
1R5 
15s 
174 
17567 
1X2 
3Q5GT 
354 
3V4 
SU4G 
SV4G 
5Y3G 
5Y3GT 
6AB4 
GAGS 
GARS 
6ÁK6 
GALS 
61105 
6006 
GARS 
61155 

Price Type Price Type Price 
$ .69 6AT6 5 .38 6K6GT $ .41 

.46 6AU6 .43 6L6G .80 

.57 6AV6 .38 6L6GA .80 

.58 6B4G .96 6S4 .46 

.57 6BA6 .45 6SA7GT .52 

.56 6BA7 -60 6517GT .47 

.47 6BC5 .53 6SK7GT .50 

.56 6BDSGT .89 65L76T .62 

.71 6BE6 .47 6SN7GT .54 

.67 610E5 .60 65Q7GT .42 

.65 6BG6 1.34 678 .78 

.55 6BH6 .57 6U8 .85 

.56 6B /6 .48 6V6GT .46 
.43 6BK7 .85 6W4GT .45 
.73 68L7 -83 6W6G7 .57 
.34 6006 -89 6X4 .34 
.30 68Q7 .85 6X5GT .33 
.46 6827 .95 6766 .59 
.54 6C4 .34 7N7 .52 
.95 6CB6 .53 12476 .38 
.63 6CD6 1.85 I2AT7 .68 
.40 6F6GT .45 12AU6 .43 
.46 6F8G .93 12AU7 .53 
.42 6H6GT .49 12AV6 .38 
.38 61567 .40 12AV7 .80 SOLO .47 
.50 616 .62 12AX7 .61 117Z3 .39 

Motorola Ballast Tube _ 17w485459 .30 11726 .68 

12A27 
12BA6 
12BE6 
12BH7 
12BZ7 
125ATCT 
1258767 
125L7GT 
12SN7GT 
125E1767 
I9BG6 
19C8 
1978 
25BQ6 
25L6GT 
25Z6GT 
35A5 
3585 
35C5 
35L6GT 
35W4 
35Z5GT 
SOBS 
SOCS 

S .70 
.45 
.47 
.63 
.75 
.52 
.50 
.61 
.54 
.44 

1.39 
.94 
.79 
.89 
.48 
.42 
.48 
-47 
.47 
.47 
.31 
.30 
.47 
.47 

Each tube performance-proven. 25% deposit must accompany all Balance C.O.D. All 
F.O.B., Ñ.Y.C. If remittance a made with o , you tan deduct 

orders. 
$1.00 handling to 9 for orders under $10.00. Subject to Prior Sale. 

PHILLIPS TUBE COMPANY 
2610 E. 16th Street 
Brooklyn 35, N. Y. 
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ture is a specially designed, break - 
proof flexible nylon adjusting shaft 
which replaces the rigid shafts for- 
merly employed. The flexibility of 
the new shafts eliminates accidental 
breakage during installation. 

A built -in picture positioning lever 
is used to center the picture. Mount- 
ing arrangements are according to the 
user's specifications. Contact the com- 
pany for full information on the new 
"Focomag." 

TUNING SLUG RETRIEVER 
R. N. Hunter Sales Co., 3499 East 

14th Street, Los Angeles 23, Cali- 
fornia, is now marketing a new tool 
which has been designed to retrieve 

the tuning slugs in standard coil tun- 
ing units, such as those used in RCA, 
Admiral, Hoffman, and many other 
television receivers. 

The slug- retrieving screwdriver in- 
corporates a unique non -magnetized 
holding mechanism which enables the 
technician to retrieve the slug with- 
out removing the chassis. 

The method employed is simple. The 
specially- designed blade of the re- 
triever is slipped into the tuning unit 
opening until it engages the slot on 
the head of the slug. When contact 
is made, a forward pressure on the 
handle of the tool firmly seats the 
patented locking pin and the slug is 
then withdrawn and placed in its 
proper tuning position. 

CONDENSER -RESISTOR TESTER 
Sprague Products Company, 51 Mar- 

shall St., North Adams, Mass. has 
developed a condenser -resistor an- 
alyzer to help speed TV servicing. 

The Model TO -4 "Tel- Ohmike" has 
push- button range selection, extended 
capacitance ranges from 1 titlfd. to 20,- 
000 tad., direct reading of insulation 
resistance to 20,000 megohms, direct 
leakage current reading of electroly- 
tics at rated d.c. working voltage, and 
a three -range power factor measure- 
ment of electrolytics. All condensers 
are automatically discharged for safe- 
ty after test by releasing the push- 
buttons. 

Resistance measurement range of 
the unit is from 21 z ohms to 25 
megohms at line frequency. A 16 -page 
technical instruction manual accom- 
panies each instrument. A descriptive 
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bulletin, M-499, is available on re- 
quest. 

BAR GENERATOR 
RMS, 2016 Bronxdale Ave., New 

York 60, N. Y. is making a low -cost 
portable bar generator, the Model 
BAR -1. 

The unit transmits a modulated car- 
rier on Channels 4, 5 or 6 as predeter- 

mined by the technician, producing 
both vertical and horizontal bars on 
the screen. A control is provided for 
adjusting the number of bars on the 
screen. The instrument is moderately 
priced. 3pr- 

P110TO CREDITS 
Page Credit 

37. 40, 132 
Raytheon Manufacturing Company 

IL 147 It ullo Corporation of An,eriea 
92, 58 ( Figs. 6 & ft ) .. La Pointe -l'Ia seouudd Corp. 
43. 45 Aero Products Company 
40 !Mulder- Tangue Laboratories 
50. 51 (bottom )..Standard Coll Products Co. 
56 (Fig. I). 57 (Fig. 5) ..IFD Manufacturing Co. 
56 (Figs. 2 & 3), 57 (F'Ig. 4) 

Ward Products Company 
57 (Fig. 6) RAIS 
58 (Fig. 10) ..Technical Appliance Corporation 
65 Radio Korea 
110 Allied Radio Corporation 
136 Province of Quebec 
110 St-rtion Kl'TV, Portland 

ERRATA 
When using the RADIO & TELEVISION 

NEWS Preamplifier (November. 1952, is- 
sue) with an Audak pickup, change re- 
sistor R, (Fig. 3) from 22,000 ohms to 100: 
000 ohms. For optimum results the Audak 
requires a load of 47,000 ohms. R, in par- 
allel with R, will provide 50.000 ohms 
which is satisfactory. 

In the article "A Novel Capacitance Re- 
lay" appearing in the December. 1952, 
issue, the circuit diagram shows "117 
volts a,c. or d.c. ". The unit will not oper- 
ate on d.c. and this statement should read 
"117 volts a.c.". 

In "Spot Radio News." December issue. 
a misstatement occurred. Station KPTV 
in Portland was the first u.h.f, television 
station in the country and in the northwest 
but station KING -TV. Seattle. was actually 
the first TV station in the Pacific North- 
west. Our apologies to KING -TV for this 
slip -up. 

* * s 

In the article "A Low -Cost Audio Oscil- 
lator" appearing in the January. 1953. is- 
sue. the values of condensers C, -C. (Fig. 3) 
are not clearly indicated. They should be 
as follows: C., C - -1.2 µfd. (20 -200 cps): 
C C.-.12 pfd. (200 -2000 cps): C:,, C:- 
.012 pfd. (2000- 20.000 cps): C C, -.0012 
pfd. (20 -200 kc.). 

February. 1953 

FULL DETAILS 
AT YOUR 
DISTRIBUTOR 

TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, N. Y. 

FREE ¿r410 CATALOG! 

CHASSIS STANDS --, 

SALES COUNTERS 

1[(T ELECTRONIC 
NDUSTRIES" 

TECHNICAL 
REQUIREMENTS 

DRAWER UNITS 

TEST STANDS 

STORAGE BINS 
its 

WARM UP RACKS 

TRUCKS 

SHELVING 

SER VICE COVNtERs 
1111111%ft, 

Steel is Finished in Polymerized Shock -Proof Insulating Enamel. 
Equipto's especially designed Electronics Equip- 
ment is used by thousands of the country's 
largest radio, television and electrical service shops 
and stores. Combining strongest possible con- 
struction with moderate prices, even the small 
budget shop can take full advantage of Equipto's 
complete line of storage and work shop equipment 

Merchandise displayed on Equipto's well -styled 
units always boosts sales. These units give better 
than ONE -THIRD more display and storage 
space for items now occupying the same area. 

Have you a storage or display problem? 

We'll be glad to help you. 

Division of Aurora Equipment Co. 

800 Prairie, Aurora, Illinois 
Phone; Aurora 9231 

WRITE 

FOR FREE 

CATALOG 
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ANY TUBES? 
NOW Dar,y 7/Our e for FAST -DELIVERY on all 

os typ. We carry all the standard brands. 
individually eartoned and carry Standard RIVA 

tubes 
. 

anise. 

Tube Orders Ove, $8.00 with full 
remittanc Prepaid To Tou in U.S.A. 

Pr or to shipment. 
(n t just pot. checked) 
an e Tube -T 
ch noise. For your 
lu I confidence from 
on y partial listing 
or type not listed 

0A2 .98 
OB2 1.10 
0C3 /VRI05 1.19 
003/V11105 .95 
0Z4 .59 
1Á7G7 .89 
14E4 .90 
IB3GT .85 
11322 2.00 
1823 8.00'úL5 
1B27 14.98616 
1L4 .60 
1121 (GE) 4.00 
1LA6 .90 
IN21 -B 2.95.657 
1923.4 2.25 
11123 -B 3.49 
11134 .64 
11134 -4 75 
1944/4008. 1.21168K7GT 
1N45/400C. 1.39'68L7GT 
1648 .55',68N7GT 
1N54 .89 
2B7 .75 
2C43(GE) 15.95 
2C52 5.50 
2021 1.35 
2E24 2.75 
2E30 2.19 
2122 6.50 
2134 27.25 
2148 24.25 
2149 34.00 
3A4 .59 
3API 9.00 
3828 7.50 
3829 12.00 
3BPI 5.75 
3BP11 9.50 
3C22 85.00 
3C23 (GE) 10.50 
3C27 7.50 
3C33 9.95 
306/1299 .50 
305 G T / G .99 
384 .80 
4C35 26.50 
4X-150/1 33.50 
5 F P 7 1.95 
5R4GY 1.29 
SU4G .55 
5X4G .85 
5Y3GT .45 
64B7 98 
64C7 .94 
6A65 .65 
6A67 1.25 
6496 1.00 
6415 1.75 
6AKS .79 
64N5 2.25 
6AUS .65 
6AV6 .55 
688 .85 
68138 .86 
6BE6 .45 
6C4 .45 
6C66 .45 

all tubes INDIVIDUALLY 
on ou 

r 
c 

to insure you 100?'o 

a 
maximum moneys 

TUSE. SPECIALISTS. 
of our large 

same at apposa. 
úF6 -M .... .69 
6F8 -G .... .89 
666 -G ... .95 
614 ....... 6.75 
615 .49 
1116 .59 
617 .75 
6K6GT .59 
6K7.M . 70 

-G .49 
-G 1.19 

úL7 .98 
6117 -M .95 
6Q7GT .80 

-M .983;3 
6607 .79 
6867 .88 
689 7 .64 
6817 .69 

.62 

.60 

.70 
6U4.GT .65 
6V6GT .60 
6X5GT .52 
7A6 .65 
7A8 .75 
7C6 .80 
7C30 85.0(,805 

7F7 .74 
7117 .801811 
12A6 .651811 
12417 .75 
124U7 .69 
124V6 ..... 55 
12A X 7 .99 
12846 .69 
12B47 9C 
12806 1.25 
1213E6 .45 
12C8 .79 
1296 .75 
12847 751613 
128F5 .70 
12867 .87 
128117 .95 
12817 .69 
128K7 .75 
12S L 7 .75 
12897GT .84 
129R7 -M .75 
14F7 80 254V5 1.25 
25906GT.. .79 
251667 .64 
2526 .67 
3585 .40 
35C5 40 
3516 .69 
3525GT .49 
42 .65 
SOCS .50 
5016ßT .5515910 
11726 1.00 
FG -105 I9.50 
F -123.A 6.959002 
211 .75 
250 -711 18.75'9006 

retected 
Mutual -Conduct. 

perfect mer- 
th, buy in 

Here i 
You may 

savings. 
274 -A 2.95 
274 -B 2.95 
275- a(WE) 3.00 
276F k G 15.00 
304 -TH . . 7.00 
304 -7L . 8.75 
310A (WE). 5.95 
311A (WE). 6.50 
328 -A (WE) 5.00 
337A (WE). 3.0( 
349A (WE). 1.35 
350-B (WE) 3.95 
359.4 (WE) 4.00 
371.8 .85 

-A (WE) 4.00 
374-A (WE) 3.50 
387.4 (W E) 2.50 
400.4 (WE) 2.50 
401.A (WE) 3.50 
403 -B (WE) 7.50 
407 -A (WE) 5.00 
4084A (WE) 2.75 
421.4 (WE) 3.50 

'61-.559 . . 1.00 
KU -676 25.011 
715 -C 20.00 
717 -A .98 
803 3.25 

2.50 
807 1.59 

2.75 
-4 3.50 

812 2.75 
812 -A 3.50 
816 1.07 
832 -A 8.50 
837 1.45 
860 3.95 
861 22.50 
866 -A 1.55 
872-A (GE). 3.50 
1280 .80 

.75 
1614 2.25 
1616 .74 
1622 (6 L6 M) 1.95 
1625 .40 
1629 .30 
1631 1.50 
1632 .70 
2050 1.48 
2051 1.19 
5514 4.5( 

mn/COL 15.95 
5608 -4 3.95 
5654 2.00 
CK -5702 3.25 
CK -5744 2.25 
CK -5886 3.00 
58(4 4.50 

.75 
8020 .98 
9001 1.35 

.85 
9004 .39 

.39 

SELENIUM RECTIFIERS- FULL -WAVE BRIDGE TYPOS 
Current 

(Continuo./ 15/14 
Volts 

16 /2e 
Volts 

M /42 
Volts 

110/100 
Volts 
117.sÓ 1 Amp. $1.35 52.15 13.70 

2 Amos. 2.20 3.60 8.40 10.60 
21/2 Amos. .... .... 6.0O 12.00 

Amin 3.75 6.75 10.25 .... 
28.25 S Amps. 4.35 7.95 

6 Amp. 4.75 
.75 

_12.95 s.00 _13.ßO 
12.75 20.00 

33.00 
40.00 

' 35.00 
10 Amos. 
12 Amos. 6.50 16.35 25.50 
20 Amos. 13.25 25.50 39.00 79.50 
24 Amp. 16.25 32.50 45.00 90.00 
30 Amos. 20.00 36.50 .... .... 
35 Amos. 25.00 45.50 .. -... 

New, S61.Ri.m RecfISer Transformers 
PRI: 115 V.. 80 cycles In. ))7 4 Amps.. ..$ .75 
SEC: 0, 12. 18. 24. and 39 

1 

12 Amp...... 16.75 
volts. 1 24 Amps..... 35.75 

1159. PRI. -36V. 5O amp d amen_ .339.95 
115V. PRI.-59 .i 190 Amp. sec 

amen_ 
359.95 185,230V. GO 

Amps. Herr . sealed 
1.5. 30.5. 33.5. ami 
led 56.50 

New Selenium Rectifier Choke. Amp. -.07 ny. .6 ohm $7.95 
82 Amps.-.01 hy.-.1 ohm 214.95 
24 Amps.-.004 hy. .026 ohm $59.95 

We can manufacture other selenium Rectifiera Sole- 
n..m Rectifier Supplies. XFMRS.. & Chokes. 

liley -Tyne sMCIOO- Crystal Standards. 
New -10O RC and 1.000 KC SAR $5.50 

SO -DUTY PLATE TRANSFORMER. 
PRI: 200. 220. 2411 t'alla -00 cy 
SEC: 700.0400 Q a rvatIve 200 MA. " (rx 
61/a.-NEW-Mt. 1 It stos . 

special G( $17,50 
Output utt e 150 

AMA. 
Only 7' X 4' 123 $Iß0 00 

In Orig. Mies Cartons. 111ík LYY. 
AR- 11- 5U PEANET RCVR. A SO WATT XMTR 

F,hullt.In 110 var Iiw,. supply. Unit lit 'x0'x5'. 
or 20. 40. & 8Óa meters. Brand New. $99.50 A complote lotion for only A R R 

EEE[TR0f1I[5 (011P. 
136 Liberty Street. N. V. 6, N. Y. REctor 2 -2562. 
Terms: 25ee with o balance C.D.D. -Send few 
Ñb for stage-All m rchandse q aranteed. F.O.R. ..C. Remember, you may order tubos not listed! 
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INDEX 
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While every precaution is taken to insure accuracy, we 
the possibility of an occasional change or omission in the 

ADVERTISER PAGE 
Acorn Electronics Corporation 106 
Aero Products Company 181 
Adamson Electronics 126 
Aires Radio Corporation 133 
Allied Radio Corporation 9 
Ilprodru Inc. 1 I I 
Alter Lansing Corporation 148 
Anoritan l'hrnolle Corporation 22 
American Television & Radio Company 82 
Arco Eleetronirs, Inc. 140 
Argos Products Company, Inc. 140 
Arkay Radio Kits, Inc 137 
Arrow Sales, Inc. 119 
Asile Radio Company. Walter IDO 
.Iode' & Company, Theo 136 

ISarr Eleetronirs 162 
Bell Telephone l'ampan/ 32 
Belden Mfg. Company 99 
Ilroriner Elertrunies Laboratory 120 
Itrook Met-Ironies, Inc. 111 
Burstein- App'ebre Company 113 

l' & H Sales l'ompunv 112 
Candler System Company 160 
Capitol Radio Engineering Institute 27 
Cent ralab. Inc. 3 
Channel Master Corporation 101 
Cleveland Institute of Radio Electronics 91 
Collins Audio Products 41 
/'olambin Electronic Sales 12.2 
Communication Equipment ('nnlpan, 90 
Concord Radio Corporation 122 
l'ovne Electrical School 163 

Davis Elect 128 
DeForr.t'N Training 5 

Eastern TPlepl ('.11,1 pan) 122 
Editors & Engineers 150 
Electro Devices 144 
Electronics Institute 148 
Eleetrinlc Instrument l' pany...:trd cover 
Electronic Specialty Supply /'o 156 
Electro -Voice S 
Equipto 161 

Fair Radia Sales 117 
Federated l'urchuser. Inc. 1117 
Feller Engineering Company 116 
Fisher Radin 114 
Franklin Technical Institute 136 
Frenehy Radio N(g. Company 151 
Freteo Tele,ision Company 1 Si 

G. L. Elertronir. 1'311 
Garrard Sales Corporation 1'30 
General ('elneal Manufacturing 6 
General Electric Company 21. 28 
Genera' Test Equipment 119 
Good 1ne., Don 145 
lfoodbeart. R. F. 111 
lireenlee Toul Company 116 
Green Telo Radio, Inc. 1-6 

Ilallicrafters Company 
Marjo Sales 121 
Harrison Radio 91 
Harvey Radio Company 142 
Heath Company 71 thru SI 
Henry Radio Stores 110 
Ilenshaw Radio Supply 113 
lilekok Electrical Instrument Company .. 1 11 
Huche. Research Lalo. 1.13 
Hyton Radio & Electronic, Company.... 23 

Indbuua TPP111111aI College 110 
Inslrurtogruph Company 124 

JFD Mfe. Company 11 
J. S. H. Sales l' pan) 1311 
Jerrold Electronics 108 
Jersey Specialty Company l'30 

K & L Radio farts Company 117 
Rester Solder Company 1:3 
K irk, Jim 146 
Kryion, Inc. 146 

L A Ham Shack 
LaPointe l'laseamold Corporation 
Lee Electronic 1.x115., Inc. 
Leeds Radio Company 
I.eotnne Radio Company 
Luther, Otto 

1110 
34 

14 
1-12 
142 
Ii11 

McConnrll's 147, 115, 131. 160 
McGee Radio Company 943, 97 
McGohnn, Ion 146 
McGraw Hill Book Company 142 
Maclnne,. Norman R. 12 MaeMillen Company 
Mallory, P. R. 4th cover 

cannot guarantee against 
preparation of this index, 

ADVERTISER PAGE 
Mattison Television Company 128 
Michel Mfg. l' pang 148 
Niles Reproducer Company 128 
Milwaukee School of Engineering lO8 
Mosley Electronics 145 
Noss Electronics 87 

National Electric Products 92, 93 
National Eleetronirs of Cleveland 110 
National Radio Institute 83, 81 
Nat tonal Sel IN 13 
Nation Wide Radio 
Newark Elertrir Company 
Newark Surplus Materials 
Newcomb Audio Products Company 

OlTerillach & Reimus Company 
Ohmlte Mfg. Company 
Olson 11111110 Warehouse 
1)lympie Electronics Supply 
Onan & Suns, D. W. 

Peak Eleetronirs 
Penn Tulle Company 
l'ernia Power 
Pfnnstiehl Chemical Company 
Phillips Tube Company 
Photoren Sales 
Pickering & Campan 
Platt Electronics 
Poly -Tech Company 
Pommer Electronic, 
l'remas Products Company 
Premier Radio Tube Company 
Progressive Electronic, Company 
Pyramid Electric Company 

Quiet role Company 

RCA Inslitates 
R W Electronic, 
Radrnln Engineering Company 
Itadiart Corporation 
Radio Pity Products, Inc. 

88, 

69. 

154 
150 
1.11 

18 

159 
26 
89 

144 
152 

146 
98 

1'II 
144 
160 
181 
121 
121 
140 
112 
142 

95 
149 

3.1 

124 

137 
129 
185 
1; 
85 

Radio Cor monition of Ameriea....2nd cuver 
Radio 1 ro f(solen. Inc. 113 
Radio Electric Service Company 110 
Radio Shark of Boston 143 
Radio -Television Training Ass'n 25 
Rad -Tel Tube Company 151 
Rauland Corporation 20 
Raytheon Nfe. Company 19 
Regency 126, 151 
Rinehart Books 102, 103 
Ruse Company, The 100 
Byte' Company 123 

Sums & Company, Howard W. ..70, 112, 118 
Sangaas Hob 14:3 
Sangamo Electric Company I'll 
Schott Company, Walter L. 105 
Semler Associated Industries a'l't 
Service Instruments Company 120 
South River Metal Products Company III 
Sp- Air -Es of California 163 
Sprague Product, Company 17 
Sprayberry Academy of Radio 15 
Stan Barn Radio & Electronic. 126 
Standard Transformer 147 
Star Electronics Distr. Inc. 140 
Steve -EI Electronics Corporation 153 
Stevens Waiden, Inc. 24 
Superior Instrument 138 
Supreme l'ublient ions 131 
Sylvania Electric Products 29 

TAB 164 
Tech -Master l'rlyducl. l'onlpany 16.4 
Terhnieal Appliance Corporation 161 
Tete-Marine Corporation 117 
Television fumas unieutinn. Institute 1144 
Tete*- 'sien II aterbds Corporal ion. 1'38 
Telre , Inc. 119 
Terado 1'1,111 pony 106 
Tnlnsvisinn, inv. 188, 150 
Trio Ilfg. Company 30 
Tri -Slide College 145 
Triplett Electrical Instrument Company 10 
Tung -Sol Electrical Company 101 
Turner ('nnlpany 141 

l'11it1d Cninl11gue Pnbllshrr.. Inc. 127 
United Terhnirnl Laharnlorier 143 
Fn'versBv I. [speakers, Inc. 1 

\' & II Rudi,. & Eieetrnnirs- 119 
\'nlpara len Tei l,oirul Institute 1.11 
Van Sitkle Radio Supply Company lv' 5 

Wenthrr% Industries 107 
M'ester,, Eleetronirs ..... 1.8 
Western Radio & Television Institute I1t 
Westinghnnse Electric Corporation 11 
Wholesale Radio l'arts 125 
World Radin Laboratories, Inc. 127 
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- ¡MI 
Rate 50c per word. Minimum I O words 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice: 
television ; broadcasting : servicing ; aviation, ma- 
rine, police radio. 12 or 18 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

SALE 

TAPE Recorders, Tapes, Accessories. Unusual 
Values. Uressner, 621 -R East 20111 St., N.Y.C. 9. 

ALL types of Antennas for Amateur and TV. Alu- 
minum Tubing. Willard Radcliff, Fostoria, Ohio. 

DIAGRAMS Radio. Record Changers. Recorders, 
Tic; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Ra- 
dio Service, Dept. 1,53. 36 Columbus Ave., New 
York 23, N. Y. 

BROWNING IR J -ill AM -FM Tuner. Excel- 
lent Condition: only $65.00. B. K. Balch, 514 
Jefferson Ave., Rallw'ay, N. J. 

TV -FM antennas. All types including UHF. 
Mounts, accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 

TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal, write B. N. 
Gensler, W2LN1, 136 Liberty. N. Y. 6, N. Y. 

FOI( low cost DX Television. reconditioned re- 
ceivers. lo ", $50: 12 ". $60, up. Spitz, 1.120 South 
Rndolph. Arlington, Virginia. 

FOR Sale: Tubes at 70% off list. Write for list- 
ing. Williams Electronics Co., 168 Washington 
St., New York 6, N. Y. 

COLOR code chart. Every resistor and capacitor 
code ever used (total 17), 50c. No stamps. N. S. 
Brown Associates. 5522 Merrimac, Dallas, Texas. 

WANTED 

ELECTRONIC components aal equipment needed. 
send details for offer. Bargain Literature. "Elec- 
tronic Outlet," Box 72. Lawrence. Mass. 

WANTED: Federal type 10111 voire- frequency 
ringers Signal Corps type TA -3 /FT. Inox 529, coo 
Radio & Television News, 185 N. Wabash Ave.. 
Chicago 1, Ill. 

WANTED: Western Electric gray -finished equip- 
ment cabinets for 19" panels. Heights of 2'6". 
3'6 ", 7'0" and 7'6 ". Box 530, % Radin & Tele- 
vision News, 185 N. Wabash Ave., Chicago 1, Ill. 

WANTED. Top prices paid. Navy Selsyns 11)6. 
IF, 1CT, SCT, SI), SOG, 56, 66, 7G, etc.. ami BC- 
348, BC -221, AN /ART -t3. AN /ARC -1, AN/ARC-3. 
RTA -1B, AN/APR-4. Lectronic Research, 719 Arch 
St., Philadelphia. 

WANTED: Va rim tuet er. Va rii.coupler, ('rysi al Set 
or other equipment made in early 19211's by Co- 
lumbian Radio Corporation of Chicago. Good price 
paid. Write J. W. Rubin, Allied Radio Corp., 833 
W. Jackson Blvd., Chicago 7, III. 

CORRESPONDENCE COURSE 

ELECTRONIC Draftsmen -M any needed inune- 
diatel3' by Defense Agencies and Contractors. Ex- 
cellent pay. Pioneer Radio Engineer offers an 
original and exceptionally high class correspond- 
ence course to qualified ambitious young men and 
women. Details free. ('. Roland Leutz, P. O. Box 
368, Silver Spring. >la ryland. 

USED corre-pm.dence courses and educational 
hooks, bought. sold, rented. Catalog free. Educa- 
tional Exchange. Summerville, Ca. 

MISCELLANEOUS 

500 OSI Cards printed two colors, $8. On U. S. 
l'ostals, $15. lannone, 2227 Cantino del Reposo, 
La Jolla. Calif. 

BUY Wholesale -25,000 itenns -- Catalog 21c. Mat- 
thews, 1172 -115 Broadway, N. Y. C. 36. 

February. 1953 

CUSTOM -BUILT TV CHASSIS 

World's Most Sensitive, Most 
Reliable TY Receiver -Truly custom - 

designed and custom -built to provide the ulti- 
mate in sight, sound, and value. Employs most 
advanced engineering methods, finest compo- 
nents, and most rigid alignment and test 
standards. Tech - Master improved .630 -type 
chassis Advanced Cascode Standard turret 
tuner, adaptable to UHF without tools Full 
4 Mc. bandwidth Quick action keyed AGC 
circuit New, HI -sweep auto -transformer 
system 5 microvolt sensitivity For all 
picture tubes from 16" to 24". 
MODEL 2430: with quality PM speaker, all 
tubes less picture tube, universal picture tube 
m't'g. brackets, phono -input jack. Equipped 
with audio take -off to feed sound thru external 
amplifier, if desired ...... ....... ........ .__ ___. -. $199.50 
MODEL 2431P: Same as 2430, (less sound 
take -off), but with true fidelity Push -Pull Audio 
Amplifier . - .. .............._..___...._ __..__...$199.95 

Write for 
detailed 
literature 

GOLD MEDAL SERIES 
Deluxe TV Chassis 

Chassis plated, gleaming nickel fin - 
ish ...completely wired, aligned and 
tested, ready for installation. 

BLUE RIBBON 
Custom -built TV Chassis Designed for the utmost 

in value, with famous 
Tech -Master design features for high quality image 
and sound. - Retains the outstanding characteristics of the RCA- 
630 circuitry, namely the 4- stage, full bandwidth 
picture IF strip, and the 3-stage FM sound sec- 
tion Latest innovations in synch and sweep cir- 
cuits Advanced Cascode turret tuner adaptable 
to UHF without tools 5 microvolt sensitivity 

Permanent magnetic focaliser A.G.C. level 
control 29 tubes (including 4 rectifiers), For 
all picture tubes from 16" to 24 ". 
MODEL C -30: With quality PM speaker, and all 
tubes (less picture tube ), completely wired, 
aligned and tested .........._.._..__.._ _._._.........._.....$149.50 

Sold by all leading Radio Parts Distributors, 

TECH-MASTER PRODUCTS CO. 
443 -445 BROADWAY, NEW YORK 13, N. Y. 

GET INTO ONE OF THESE 
GREATER OPPORTUNIITY FIELDS 

Clectricity or 
Radio- 
-1Ievîs on 

COMPLETE WITH KEY, 
HEADPHONES, CARRYING 
CASE & SHOULDER STRAP 

Here's the famous Fullerphone 
C.W. Field Telegraph Transmitter 
at a sensationally low price. 
Ideal for hams, scouts, rangers, etc. 
Removable from case for permanent station 
operation. Makes fine code practice unit; 
hos extra jock for additional set of phones. 
Get two for complete point to -point 
communication system. Wt. 20 lbs. 
Batteries not supplied. 
FULLERPHONE TRANSMITTER, Each $7,95 
Two For $15.00 

HS -33 HEADPHONE SET 

//".'"7", these 
The lowest price ever on 

fine, low impedance 
headsets. Brand new, 
complete with light weight, 
comfortable rubber ear 
pads. and PL -354 plug HS -33 
HEADPHONE SET $4.49 

T -176 TYPE HAND MIKE 
You'll never get a chance to 
repeat this buy! Famous 
press -to -talk T -17B type 
hand microphone. New. 
Complete with 6 ft. cord 
and connector. 
HAND MIKE SPECIAL $1.29 

TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EQUIPPED 

SCHOOL Of ITS KIND IN U. S.; 
Come to the Great shops r,f Coyne in Chicago. Get 
practical training in TELEVISION-RADIO - ELECTRICITY- ELECTRONICS - vital in 
Defense Program. Prepare now for a better job in 
Industry or higher rating in Armed Forces. 
Approved for Veterans -finance plan -en- 
roll now, pay most of tuition later. Part time em- 
ployment service while training if needed. Special tuition plan for men of Draft Age. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation. No 

salesman will call. Act NOW. 
D. w. Cook *, President A TECHNICAL TRADE ` -t INSTITUTE CHARTERED IS --CHOO NOT FOR PROFIT 

lt Established 11199 Dl/7 500 S. Pauline. Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

COYA 
School Pres. 

1 500 S. Paulina St., Chicago 12, III. Dept. 23 -15H 
Send FREE BOOK and details ou: 

I RADIO- TELEVISION ELECTRICITY I 

NADIE 

SP- AIR -ES, INC. OF CALIFORNIA 
3108 Valhalla Drive Dept. R -2 

Burbank, Californio 

ADDRESS 

CITY STATE 
Iwo a- a- a- r_ a- am 
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"HO" RAILPACK 
O to II VI/C 2 Anti,. 
Variable DC supply. un- 

d a n tl 1iú cH 
Ìr,ISiÌt -iupt. I 1 5y C e., ,la \- l' :u1, I. \It apply. fil. 

I Irl. platine. Iat- 
teery charging. novlel radioed. Includes volt. 
age or sliced cu dud and center off revers- ., 5w Ideal for Ìl11 toc..... 
"TAB" SPECIAL ....510.55; 2 for $20.00 

SELENIUM RECTIFIERS 
We specialize In Rectifiers and Power sup- 
plies to your epee's. Inimed iule delivery. 
Current 18,14 :1íi 2H 54 40 r1:í0 /11,0 

r 
l'alla Voila Volts V.1115 

lAMP 1.35 2.15 3.70 7.50 
2AMP 2.20 3.60 10.50 
AMP 3.75 10.25 
SAMP 4.25 7.95 12.95 25.25 

lOaMP 6.75 12.75 20.00 40.00 
124MP 8.50 16.25 25.50 45.00 
2OAMP 13.25 25.50 39.00 79.50 
24AMP 16.25 32.50 45.00 90.00 
3OAMP 20.00 38.50 
36AMP 25.00 48.50 

selon Reel A Trans. In fill Fore . All 115V/00 cy Inputs 
op to I1 p1 t 12 amp $28.95 
up to 'NV 0C at 12 amps 28.98 
up to I .IM amps 117.00 
tin to _`,1í1u at 0 anms 12.98 

RECTIFIER XFMRS 
18.8 -19.2- 20.4- 21.4Volts 12 Armp$l0.98 31- 32 -34 -36 Volts 12Amp 2 Reins 13.98 
16- 12- 9- CT -9 -12 -18V 4Amp 8.75 18- 12- 9- CT- 9- 12- 18V,12Amp 16.75 36CT -24V -18V 24 Amp. 35.75 
18V'2Á 52.75: 18V 44 3.05 

RECTIFIER CHOKES 
4AMP .07 NY .6 OHM $7.95 

12AMP .01 HY .1 OHM 14.95 
24.%MP .004 HY .025 OHM 29.95 

BATTERY CHARGER RECTIFIER 
10.0 -10V (CT) 120 Amp., Ian cooled. Re- 
place your old inethcient sulfide rectifier nw selenium type. SI'F :CIA 1-. 513.75 

RELAY SPECIALS 
$PST Min Ize, 115V HOC 
3A CTS 98c: :1 for $2,75 
SPDT SI in size. 115V,nocy 
3A CTS $1.39: 3 for $3.76 
SPOT 24VDC rA CTS. 

98e; 6 For $5.00 
DPDT & SPNO 12 V HC. 10 A Contacts. 
"TAS" SPECIAL $2.98; 4 for $10.00 

INFRARED SNOOPERSCOPE 
SEE -IN -DARK TUBE 

ar'-t'mme,'ter 'rube IIISeusluvltyc aim- 
Ip111.451 design 2" din. Willemlte 

tem/1101011 p to :150 line /in. Comlilete 
dam & ItOw. ea. .$4.98. 2 for $9.49 

Ms y W ?1800VDC 35pVS n l r Crkt. Trans. 
former. Rectifiers. .Socket. Resistors. Ca- 
pacitors and Diagram $6.98 

TEST CORDS 
Precision Feeler 
Gauge '11.147 
Idiot! Teletype 
& Relay Wo ork 

Setting 
C 

Pls. Spark Gap. 118101,1 
3le Ganges .012/.0114 2 .035/.07 1ss n... .c: f 

or ßs.ó0 
IS Foot a ees ioI Ii Ditty. 
Robber Covered Insulation . 51.10 

Foot Line 115. \-'Úä15 I 

toed . . .55e: 2 for 53.00 
Foot t1151 Cord. 

e n 

8C 
lFs Attached special or 
loot 

.tttl unTest (.ds. i 8 
Quality. Red & Black. .SBC; 2 for 

981 

TOGGLE SWITCHES 
BPST G1: :IA 2 111V 25c: S for $2.00 
SPIT A1111 .IA 2505/ 3S5; for $1.00 
SI'HT Mn11e111ary 49c; S for $2.00 
t.S lT CSD 15A t 125V.119C; 3 for 52.50 
lu'ST I'll ('SI) RA/ 121V.. 651: 5 for 52.95 
BPST 20A,250V $1.25; 3 for $3.25 

PHOTOFLASH CAPACITORS 
100MFD /SOOWVDC C. Irnhili,r $2.89 
200MFD/SOOWVDC C. tnbllier 2.89 
300MFD 4SOWVDC C. tubil ier. .. 4.39 
151411 3300..0 I50OVDC Intern/lt't 63.98 
2581113 33OVAC 1500VDC Intermit't 6.49 
1651F0 600VAC 2800VDC Intermit', 6.95 
16M1D 660VAC .3000VDC Intermit', 7.95 
32MF0 1.2KVDC ,23W. See. . 7.49 
27MFD 1.2KVDC 2KVDCInl.54W.Sec. 8.95 
SMF17 660VAC /3KVDC Intermit- 
tent n W. a $4.25: 4 for 515.00 
26MF0 /330VAC /1.SKVDC Int. 29W. 
Sec. ....55.98; 2 for 511.95 

TAB "SUN-FLASH" LAMPS 
'Tab" W-Sec. 

No. Replaces Max. Each 
t15W GF :F7105 lull 55.98 
1110 GI: FT114 1110 7.25 
No. 1 ASIG1.05804X 100 10.98 

21ST 
GE FT 210 200 9.98 

,l' CE FT 403 500 13.90 
VA SYLS'. 4330 200 9.98 
" MT FT 214 250 9.98 
2.2.ST ET 110 21(1) 9.98 

,:IGTQ FT 5113 5000 49.98 
V4X4 X400 200 10.98 tx SPItGFAIOO 150 9.00 

Write for Complete 31111IFT1.ITF: 0nm 
Rlo,sterpaeks. Est lites. Units for Fornl 
alane hill tern & restnrles. We Buy, Sell 

Swap 1táIo & Camera E9ulp. 
HIV PHOTOFLASH KIT 
Includes V4X4 Plan` lamp Ittsl Jo0 \Carl , la, 
Flash Ijnnp Holder & H" Ile - 
Herlor & Cable. 115a' /l'v 
1111,1 Power T innsferrmr & . 
50 W.Sc Multi Section Ca- ll - 
pacitor Mink. All Resistors. 
Capacitors. Rectifiers & Sock- . 
eta. SPECIAL $24.98 

LO -VOLT PHOTOFLASH KIT 
Inclu,IIs 01.515 Flash In Rated 2110 
Watt Sec. Flash I.nrnp Holder & K" Reflector 
& Calde. rower Transformer A CO Flash 
Capac 1 200 Mfd Each W Outpot of 
Ion Watt Sec. All Resistors. Capacitors. 

Rectifiers & 
E xtra Flash Lamp Holders W 18' Reflector 
& Cord $3.98; W/ V4X4 or DIX...$12.95 

AUDIO COMPONENTS 
GE RELUCTANCE CART- 

JRIDGE 111'X041 ....$4.98 
VAR -RELUCTANCE CART, 
Triple play 10'x0511..... 7.49 

5" PM SPEAKER MMIe1 850P. Good 
111- Fre,,. itespoi/se. Excellent Tone Ite- 
prantrr0rrn. Pricer) at 1.98 
12 PM 8120P. Same 
Mhrr ns above. Good law Tonal Re. 
production . 4.98 
The a x11 combination. - 5" & 12" 
speakers. alo 'Tabs" Answer for a 
low mist, high fidelity loud speaker 
S ystem. Combination Special 6.49 

5 
..r 

164 

TEST QUIPMENT 
MODEL 103 AC 0(' 24 ranges 1011: AC & 
DC 111 
AC 

r 
ls 

to : lllly. 
u 
rii 5 rioas to-0.11M. 

c 

,r 
cls ;s i 1C r, r nt 

4 rugs to 1.2 amp. ohms 2 rigs to 
ohm Std mfgr. "TAB" GT0 display models. 
SPECIAL Post l'ald .. ..... ...$17.49 
MODEL 102 l'ocke't multimeter features: AC 
& DC I(1 ,-s to : nV. At' of : gs 

KIO NIA. DC r eut 4 rnIsr to ÌR ntnp, 
ulna. tel 1íI. :onn. Pompait ac- 
curate & diurable 1 ctlon. Std. Mfgr. ...14 Writ display Mrdei. 
SPECIAL Post Pahl....... ..$13.98 
MODEL 106 Vanillin tube volt m. fen. 

Include: AC A OC 10 
an 

1111Ì0V. ohms anges to Jhuf, e 
ohms, 5 0B r AC Range freq. r 
sue, e 25 to í8,,,.n.0 m'cles. h enifreq. td fo 

s 
r 

field UI ignnient Tl' A hallo sets. Stag. 
nrfgnib., TAB' GT11 display model 
SPECIAL Post Pail 533.49 
MODEL 106 VI'S'SI In kit fur,,,. 
SPECIAL l'ont Paid S22.98 
MODEL HVP i 111.111111 'lilt pr"liti for lod 
100. Dis ,115 m 1:. model. Post Paid.. ..$,I 8.25 
MODEL 206P Itt.al Slolo:rl Conductance 
TIIIe Tester. Tests all latest tubes. indus- 
trial. radio & TV types Checks all elements 
for L borts. ill & leakage. Meter 41,' reacts nlicroohnis & English sale. re- 
/eels & good. (roller chart. GT1/ includes 
factory warranty & new test data a avail- 
able. Postpaid c x aid .. ..., ... .$80.00 

Write for Test Equip Pamphlet 
Infrared Snooperscope 

Imaee- Com'erter Tube IliSensl 
tla'Ity simplified design die. 
W' 

me,rr ue srre,m- Reaa,1i 1m, rip 
50 line Att. t' te data 

A one. 1.. 54.98: 2 for $9.49 
SNOOPERSCOPE PWR SUPPLY 

1800VDL , 35MÁ. Us ig OoWrler Crkt. 
Transformer. Rectifiers, Sockets. Resis- 
tors, Capacitors and Diagram $6.98 

CIRCULAR SLIDE RULE 
E lulu to I" -only 21.." Radius. LAMIN- ATED-Print 

&u Rooter Log. 
On! 

ecimal Equlv 9Se 

TAB 
ROR 

WE STOCK LARGE VARIETY OF 
COMPONENTS. TELL US YOUR NEEDS. 

SELL US YOUR TUBES B. EOUIPMENT. 

TUBES 

AUDIO AMPLIFIERS READY TO GO 
Model 305MP 5 Watt 
Ampl. as 
Features Mike 

Pictured 
ke 

Above 
& Phono i 

d 
rlsr 

F Inptx. W /Sep. G a in " Rlr' 1 

r 
Latest 

e 
` 

r 4I t llToe ld. 05ign. . 
Complete with Tubes. 

$14.98 r).. Oa ear 
I 

Model 200X0 .11 ike OSC. 
Itromlcns is Through Your Radio with No Di- 
rect Connection. Ve Tubes $8.98 
Model 100O l'hono (ISC. aph Broad- 

1 

Through Your R :olio. No Direct Hook. . 
up. W Tlme .. .... , 

Model 302PÁ 1 Tithe ¡Mono Anml. Ideal for 
(uclun, Itil Wling Your Phnnng,apl,. 
W, Tuna, SPECIAL $4.98 

BENCH TOOLS 
Pliers 6" long. Nose& 51,1e Cutters 89C 
Pliera 0' Side Cutter ..........591 
Pliers I.intsm:ms 7" Heavy Duly. .79e 
All ;,, Pliers Listed Alert',. :...$2.25 
Drill Set 0 1'cs 1 It" to 4' Bard e11a51 

A Tern "erc,t Tnd Steal. In Plastic 
Case. Special 39e: 3 for SI 

Screw Driver Set n Pcs Hammer -,net 
Unbreakable Plastic Randle. Ilard. 

Tempered Steel. Special...98e Utlity Screw Driver Set :1 
I 

S . n,lnrd & 
Recess Interchangeable Blade.. 

W Wrap Around Plastie ('use... 79e 
12 Piece Drill Set. 1 / III" to a 11a. 

rhum . .,t Steel. 51,1. I.nvti, .33.49 
29 Piece Drill Set. 1 '10" to I , Vana- 

dium S 

l 
,cad Steel. d. 1.m11í1. $8.69 

Soiral Ratchet Screw Driver & Drill. 
W 3 Drill Bits & I St Itlade..$2.25 

STORAGE BATTERIES 
36 Volt WII.1.AM/ M in I. lilt ANO NI /SV; 5 oz. 
Designed Portable Equip Model.. 

98e; f'fr $3 
14) 36V Batteries w 'rid .......... 3.35 
2v 2OAN Willard PLUS 2V. Vibrator 2.98 
3V 20AX w ,vih & acid 3,59 
BV SAN Willard NTtiHB2I4U 2.49 
6V 6414 flattery w acid 2.69 
5V 04H Battery 6.98 
6V 404H Battery /aril 9.25 
Hydrometer 1.116 to 1.24 Sp Gray 1.98 
Soot Gras Ind & Mere. Them/tun .98 
We ship acid in bottles. R'exp only. 

CIRCUIT BREAKER FUSES 
PUSH TO RESET 

Amps 3-5-7-10 -1 5 -211 
Fa. 27c; for 51.00; 25 for 
SS; Ion for... ..., 318 
Circuit Breaker Fuse W 2 
It runup 

'sá 
Clips .. 39: 

1 for $íe0; 20 for $5.93: 
inn for .. ... ......... $25 
IFose Is 3Aí; Size. Operates up to 2. l'olts 

X12, Okra, Amps; 0.22. 2. I. 
113, 7 0. 12, I , 4 .98 

5q D & CH T 991ae 
S 51.69: lA ie. S7 s.9í8 

Alison - Thermal Push Buttton 1érk s Amps. 
5. 10. 15. 20, 30 89c; 10 for $7.98 

"TAB" TESTED 
& GUARANTEED 

PR CES SUBJECT TO CHANGE 
WRITE FOR COMPLETE TUBE LISTING 

0A2 SO 95 306 1209 .69 6507GT . .80 PG103 17.64 7234,8 ..25.00 043/VR75. 1.04 3D21Á .98 65E5 .77 117L M7GT 1.59 7244 .... 3.95 082 . 1.37 3D22 ..13.95 65F7 .73 11711í0T 1.79 7245 .... 3.5 053 V490 1.09 31123 .... .90 6507 .72 117P7GT 1.39 7254 .... 8.49 
0C3 /VR105 1.13 3E29 ..14.95 65117 .61 1171607 1.19 7264 ..14.25 
0113 VR150 .90 4.1238 ..29.95 6517 

- 

.70 1172713T 1.49 7268 ....5.00 183 8016. .81 4-2504 40.95 6SK7GT . .69 F1234 7.90 726C . ..52.00 1521 4714 2.85 4 -1000A 108.50 65L7GT . .69 F127A 19.98 8014 .45 1822 .. 2.20 4135 ...3].25 6511707 .70 1/71274 . 3.90 803 3.89 1923 ... 9.90 ELSIIID .16.96 65N7WGT. 2.25 CV148 .98 805 3.90 1624 . 9.45 SC21 C6í . 6.95 65.270T , .63 F0166 . 49.00 807 1.65 
1826 ... 2.5 5022 9.95 6567 .69 F0172 . 29.00 808 2.59 
1827 12.75 5C30 C5B. 3.95 6557 . .75 250TH . 22,25 809 3.3 
1832.5328 3.90í5D21 ..27.45 66577 .98 250TL . 17.73 810 9.95 1835 ..10.9815023/ U7GT1' 2.69 304TH 8.90 $11 2.90 
1637 ..18.9Bí 5X65 ..36.50 6V6 1.39 3047E 8.90 ell 2.70 
1638 ..29.95 3129 ..12.40 6V6GT .57 3884 1.49 $13 12.49 
1840 ... .95 554011 1.39 6W4GT .S7 WL417A . 8.95 814 2.75 
1841 ..9.9SISR4GYW . 1.75'1241170T.. 1.45 437 * / 815 2.98 1842 ..18.00.6905 .79 12485 1.98 5842.. 18.50' 816 8662,, 1.07 
1848 . 1.9816407 .... 1.39 1248SW 2.98 0L4344 . 18.43 826 .95 185] . ,49.95 64.50 . 1.49 12ALS .75 446A 1.0S 829 11.49 1836 38.30 SANB 1.23'12ÁT6 .52 446 3.69 8398 12.45 
1858 ..175.00 SASS , . 1,40 124T7 .81 450TH .. 43.00 832 7.65 
íB60 ..69.75 6ÁK5 .74 12AÚ8 .72 450TL 52.00 8324 9.65 
1883 BAKSW -.. 2.96 12AÚ7 .63 450 HF200 833A . -- .39.45 
1R83Á ...75.00 6ÁK6 , , 1.05 !2ÁV6 .49 15.95 634 5.95 
2C36 ..27.00 GALS .54 12ÁV4 - .98 2.69 8]8 4.45 
2C39 ...21.00 614L7GT .. 1.29 12ÁW6 1.79 CKSO1X . 1.26'837 1.45 
2C40 . 7.29 6ANS .... 2.90 12a%4GT -. 1.20 CKSO1AX 2.20 849 29.45 
2C43 14.75 6405 .55 12487 .79 OL5024 . 1.70 860 .90 
2C43/461Á 9.49 6403W ... 3.98 12457 2.95 CK5024X 1.49 861 23.95 
2C44 . 1.20 6468 12427 1.9 CK5034X 1.49 865 1.29 
2C51 . 6.45 BAQ7GT 

..... Si 
1.29 12848 .59 CKSOSAX 1.79 8664 1.50 

2021 . 1.25 SANS .79 t2847 .79 CKSOSAX 1.9 8724 - 3.29 
2E31 . 1.49 GARB .... 2.98 128116 1.23 RH507 9.98 CR1005 . .85 
2535 . 1.49 SASS .79 128`6 .59 CKS09AX 1.79 CK1027 2.98 
2E41 . 1.54 SASS .... 2.3 12ít 6 .85 CKSI2AX 1.45 CK1028 15.98 
2E43 . 1.49 64570 . . .14 129117 1.29 CK5224X 1.29 5654 2.79 
2021 . 1.49 CATS .63 12537 1.35 C11525A7t 1.29 5670 , 5.30 
2J33 ..27.00 6ÁÚS07 ., 1.10 12917 1.25 CK5264X 1.49 CKS872 1.29 
21314 ...79.95 6408 .59 1254707 .69 CK5284X 1.49 CK5178 1.89 
2132 ..37.00 6ÁV507 .. 1.29 125C7 .80 C8529.8 1.79 5687 - 5.49 
2133 ..34.00 68V6 .49 1251507 .72 G L530 

. 22.00 CK5702 3.49 
2234 04.00 6ÁW8. . 1.89 1250707 .83 18531 D% 1.98 CK5803 1.29 
2.135 ...12.70 6840 . 1.23 12507 .83 531 6.98 %tai 
2137 ,.32.70 6BÁ6 .83 í25N7 .59 Wi532DX 3.98 1N21Á 93.00 
2238 ..14.00 68ÁJ . 1.27 1254707. .59 532 1.29 11121 . 3.00 

6815 ,83 í25K4 .72 CK533AX 1.29 1N21C 21.25 2239 ... 
187.00 6905 . 1.65 í25L707 .65 CN534AX .99 1.23 1.25 

2148 ..24.23 69 DSOT.. 1.65 í25.70T .75 CK536AX .99 1N23 1.35 2149 ..31.00 69118 83 1250707 .631 CK538AX 3.04 1N238 . . 2.35 65E6 59 12547 .83 CKS]BOX .95 íM2] 3.49 
2.152 ..249.50 62F5 90 FG17. 3.95 CK539DX 2.19 1.23 4.98 
2155 85.00 68F8 .63 í9T8 ... 1.09 CK54l DX 1.99 íN26 .75 
2256 ..149.00 6005 2.55 í9V8 1.62 CK542DX .99 íN28 1.55 

6as7G 1.39 RK20A 8.95 CK543DX .99111429 3.30 2161 
162 ..49.5 6007 . 1.96 240 3121 1.90 CK544DX ,99'1:32 

21122 ..49.95 60.8 .63 259Q6GT 1.19 CK546DX 1.99 11431 .g4 
21123 - .29.00 6846 .69 25L60T . .69 CK547DX 1.98,1N34Á , .90 
2K25 ..39.95 61L7GT .. 1.5 25ZS .99 C85)í 1.135 . 1.83 
2825/ SONG . 1.49 

F02747 .99 $BBB 2.49 1N39 723A ...31.59 iG27p ,. 8.70 CKSJSp %/ 
3K28 32.00 6 7 1.69 RK264 . .89 6029 . 3.49 1.40 
2833 ..300.00 66Ó70T. 2.ÌS 

28117 1.93 WL579 ..10.49 11443 í.J3 
21133 ..398.00 F032 r WL5798 . 13.98 1.144 
21,41 ..145.00 ?C2Ì0 - ..29.45 5558 , 13.65'BÚ627 . 16.00 11445 
21(12 ..145.00 3R nZ3GT .39 WLfi52 87.00 íN46 .89 
2846 .360.00IBÇD80 

. . 1.69 39 2.89 WL673 .118.00 íN47 3.49 

Gee 2Kí7 ..460.00 RNé 5.85 W1676 ..39.95 1N48 .39 
2211:117 1] "118.09 

111111110.2.1. 6J /6131. 6.95 a 7.50 W1677 ..34.00 íN51 S 
pOL6GT . .69 WL886 ..35.00 1.52 . 1.62 

3822 2.70 BJSGT ... 6 
47 61 ... 3.05 7074 . 7.90 1NS4 ,89 

352318X22 4.83 110 .69 708 . ..13.30 1.53 . 2.35 
3824 . 5.40 6Ìt14 .... 6.45 L'2%, 

1.69 7154 . 5.00 11458 .89 
3823 4.110 1.19 7155 , 8.40 1.57 .. .59 
3828 3.70 6L8 2.119 1.39 715C . ..19.80 1.38 
3828 . 7.90 61.60 .. 1.35 83 1.5 8174 .90 1N60 -. ,60 
3C22 ...77.00 6L60Á . 1.35 83V 1.79 71/35Y ..48.45 1N61 .., 2.10 
3C23 .. 9.90 6L6GAY .. 2.29 64 624 99 718CY ..48.45 1863,163, 2.49 

650707 .83 CG93/ 
3031'1 38. 3.45 5560 24.85 í19A ..28.50 íN81 ... .69 
3133 ....14.98 65A7GTY . 3.37 F093 ... 19.95 721A . 2.49 1.67 . 1.95 
3C34 /HK24 5.49 6587Y ... 1.19 100TH . 7.53 7235/287. 2.45 1.69 .... 1.19 
3C45 ....15.48 65C7 .... .90 F0104 . 37.98 723A . . .11.951 K34 1.35 

OIL CAPACITORS 
Mfd Each Mid Each Mfd Each 

SOwvde 1000wvdc 125OOwvdc 
4 50.40 J5 .59 2 95.00 ISOwvdc 1 .79 15000wvdc 
1.1.3.5 98 2 .85 111 9.98 

2SOwvdc 2.98 123000Wvde 
2x.25 .19 15 4.98 000' 7.49 

300WVd< l400wvtic I 95.00 
1.2 .29 .25 1.29 AC RATED 

100wvde 1.39 220vae/ 
.1 .39 i'lsoowvtl< Goode 
5 .45..' 1.9 2 .59 

1 .69 75 1.69 4 .89 
4 .98 1 1.79 5 1.29 
O 3.08 5 3.9 228vac, a 

1.39 1i 2000wvdc 630de 
2x.1 .75 .1 1.49 3';1230vae 

79 

2x.5 .94 25.1 1.69 630ác 
íx.1 .91 I 1.75 5 1.29 35.23 .99 ^ 3.98 3303ac BOOwede 'i 3.69 1000ác .034 .30 8 9.49 1.25 ,63 .1 .3S 250owvdc 

I , 70 .25 .39 .2 - 2.29 1.75 ,98 5 .42 3000wedc 2 ,33 
2 

.52 
22 ' í.i55 2.5 .90 

3 1.00 3 6.96 2'8 .95 
s 2.25 4 7.89 1 1'00 

6 2.59 4000wvdc C í.2s 
1.49 

Ì0 3 10 23000wvÉC8 IS 3.98 
2x.1 .59 2 4.49 25 6.49 
2x.28 .7A J 19.98 ..Seat/ 
2x.5 .89 6000wv. 1200tic 
2x1 1.05 1 7.49 15 1.29 

1.25 tle G 

2x8 3.25 - 1.59 IBOOtic 
3x.50 ,J5 .1 75 1.9ít 10 8.98 
3x.22 .95 .11 4.98 800 
3x.25 .9B 7500w 2000ác 

700wv1. ,03 3.49 5 4.98 
4 1.50 ,05 3de 0 .98 

800wvtl. {O000 10 6.98 
.1 .69 .11 3.49 10 
2 SIFO 

for 
$100 / í015 for 53.0; 

100 
0 (o CAN 

3 roe sí.1515: 10 for 53.00; í15o roe 625 

METER SPECIALS 
0.30VDC Aircraft Type AN 
as illustrated $1.95 

3 for $9.25 
0.25 MA DC \Veston $6.98 
O -6040C "AN" $3.25: 

3 for $9.00 
0- 240ADC "AN" 53.25: 3 for $9.73 
-204-3VU Weston 3111 Volume Level In- 
dicator Brand New $16.98 

FILAMENT TRANSFORMERS 
6.3V 1.S4 ... .98 6.3v /.6/1 . 1.98 
3.5v 2A.2 for 1.49 7.5vct_ 124 
34v Sa rsd.,. .98 ISKVins ..10.95 
2.5vct 10Amp 24v 1.25 COr1. 1.98 

5 Ka'tfS ... 3.59 2512V 2A ... 3.89 
SV 60A .....13.98 SV /1154 ....16.95 

FILTER CHOKES 
Dual 30 Hy /Oh)ma Cad 5 .98 
1 Ily /40ma Al "DC ta 3 for .9R 
12Ny /Rime /HSIa1 /:IKV ins 2.25 
1OHY /125m1 /IYTC,Csd 1.69 
ally / 12'Sma //'ed /HSlrl ..... 2.89 

2011y '30Cma or 1511y /400ma / 12 KS' ins 8.95 
1:1.5Hy 1 amp 17Kvins Raytheon.. 39.95 
12111' /311.117a. 11,1151,1 SKI'...... .95 
Dual 2111' -:Inin,a. :'sN .. 1.25; 2 for 1.98 

POWER TRANSFORMERS 
2300V tot t'1't b:5. 2.1 

V 1.75 d Ill ins J 111412 

1000VCT SMÄ ; 2,rvsl,4MS 1 s 
' 

-- :IxSI'/ 
:f A. o.ftsei tIA. n0.3yr1 .3A 

541 Ila'Ins can he el 2x 
rating Raytheon Ilyp il 
core 1.95 

950VCT'100MA. 5l'5A. NV 2.5A. 
45I' IA, lol'/I.:.A 

900V 3SMA. 252 .5l'/2A. 'clnl IMnO- 
dblr o ". _ li, w mÌg5 I,slrl.. 3.9 

840VCT 11oMA,' 21n1a. 2x51' :,, 1 t 15. 1 .:tA .98 
770VCT ßSMA. : .1`Clt:tl' :1.5,1 3.98 
lOOCT I20Mp, I_5,..:1\' 3A. '.:IV 

IA .... . 53.98: 2 for 7.25 
650CT 150Ma, -, 11 IN _.11. 2.99 
SSOVCT ISOMaDC,`', I, '5. 3.49 
SOOVCT SOMA. I. t 11.1.1.. . 2.99 20CT 90MA, 1. ,I 1.14. . aa t h 

INl'lN C. 12. 2 I15y1r1' A 115 
2:lol',SC'ibr'auorlTran. 1.98 

SOLDERING GUNS 115 VAC 
Weller 1OflWatt &1-Ite Posnald..18.69 
WEN Gun Watt &IIte Poepaid. 10 .00 

ouy g a Fll$Oa anei ms Mf Fully Gutted 
S5Watl aTip I11'JI.th.. :181.115.. 1.29 
100Watt' :, Tin 12-144th/.51.1. .. 2.69 
Inat.TVpe 25Watl I' Tlp 2120a.. 3.29 
Amerlran Beauty 1 m ii WWatt. as "Tip 5.29 
Element for American Beauty 1005V.$2 

TELEVISION ANTENNA 
TV CONICAL All Channel Sturdy 

Prefab Cnnst. Dodds 8 elements & Inn ft. 
m'per Tw Inez Cross Bar A lldware. 

Brand New $5.98 DUL -STACK CONICAL ARRAY, 10 Ele- 
ments Hard Crossbars & 11 

All Copper Twines 59.98 
DOUBLE VEX Antenna. for all channels. \Iv duly aluminum CO3fst. With 1110 ft. all 

WINDOW ANTENNA Conical Type, all chan- 
nel design. Sturdy heavy duty aluminum. 

300 OHM All Copper Twdn`x 1011Fí.$1.49 
Interlocking Mast Sections. for TV S FOOan. 
Ile'y duty aluminum. with paint 

finish Ea. 79e; 2 for $1.50 

CONTACTOR 
G. E. 1 '1l2MI ICStart- 
er. 

2 AQ. 
Heave Duly Electric 

Trfl miller Or Motor Srter Switch. Eor Single 
3 Phase Appl. or ated I , I :111P 110V. 

71 :241P2205' 10 HP'tmOV. 
Baled 2 3 P h a s e 
712 HP, 1 1(íV. 1511P '220V. 25111'/OOOV. 
Control Inpt. 22,15', IPti 00 Cy. Enclosed 

51 45Amp then 50 5,11 GE Delivered 
$24.98; 2 for $45.00 

866A KIT AND XFORMER 
2 Tubes. Sekts. xfmr I I Sv fOryc. . 
Input. 
hipment tof Roll jt tubes ( 

large 
this 

new low price. SPECIAL $5.49 

THAT'S 
BUY "TAB TTHAT'S 

BUY 
DEPT. 2RN. 111 LIBERTY STREET NEW YORK 6, N. Y., U. S. A. 

l'll d in 1-. S. A. 

Money Back Guarante6 
(Cost of Mdse. Only) $5 
Min. Order F.O.B. N.V.C. Add 
Shim. Charges & 25% D.P. 
Tubes Gtd. la R -Exp. only. 
Prices Subject to Chang* 
Without Notice. 
Phone Rector 2 -6245 

RADIO & TELEVISION NEWS 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


 

.141."14 

950K R -C BRIDGE 
145K SIG. TRACER R.CL COMP. KIT $19.95 

KIT $19.95 WIRED $28.95 WIRED $29.95 360K SWEEP GEN. 
KIT $34.95 WIRED $49.95 

320K SIG. GEN. 
KIT $19.95 WIRED $29.95 

s 

New 377K SINE & SOUARE 
RAVE AUDIO GEN. KIT $31 

WIRED $49.95 

1040K BATTERY EIIM. 
KIT $25.95 WIRED $34.95 

i 
fi 

4 e 

OVER 1/4 MILLION 

' INSTRUMENTS 

New 214K VTVM KIT 
$34.95 WIRED $54.95 

7Y." METER 

11 l' 1.000Ern: 31 ronges 

iá E /CO new modern facilities for research, 
-Jr : a =1` development and production -your greater 

- 
1 

assurance of ... , 
LABORATORY PRECISION AT LOWEST COST 

in use the world over. 
'New536K MULTIMETER 

KIT $12.90 WIRED $14.90 

1171K RES. DECADE BOX 
KIT $19.95 WIRED $24.95 

Accuracy: ì', 
Sine Wave Range: 20- 200,000 cps in 4 bands 

Square Wave Range: 60- 30,000 cps 
Freq. Response: 1.5 db, 60 cps -150 kc. 
Output Voltage: Io volts across 1000 ohms (rated load); NI 

I I cults across 10,000 ohms; 8 volts across 500 ohms tt..- 
Distortion: less than 11i at rated output (100 mw) 377K 

Hum: less than 0.4!i of rated output KIT $31.95 
Clear, three -dimensional drawings and simplified WIRED $49.95 

construction information. 15 -page Instruction Book 
describes circuitry, applications and maintenance. 

NEW AUDIO GENERATOR 

625K TUBE TESTER 
KIT $34.95 WIRED $49.95 

I 
CRA PIX TUBE ADAPTOR 

for Tube Tesler $4.50 New56SK MULTIMETER 
KIT $24.95 WIRED $29.95 

20,00012 /es 31 ranges 

You Build E /CD Kits in One 
Evening, but ... They last a 

Lifetime! and You 
SAVE OVER 50% 

YOU be the judge. See the famous FICO line 
TODAY - in stock at your local jobber - 
and SAVE! 

315K DELUXE SIG. GEN. 
KIT $39.95 WIRED $59.95 

HIGH VOLTAGE 
PROBE $6.95 

Write NOW for FREE newest Catalog 1 -CA. 
America's greatest instrument values bear the name- 

¡tee. l'.S. fat. OIT. 

221K VTVM $25.95 
WIRED $49.95 

425K 511 PUSH -PULL SCOPE 
KIT $44.95 WIRED $79.95 

/ ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 

Prlrrs 2% nlgIIrr un We., I ut.l. Specification, and Pnr,- .uh." rL.ne.- ,,OL. m nmu 
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PATENT APPLIED FOR 

"The greatest amplifier improvement in recent years" . . . A 

godsend to both owner and service man." ... "It used to take 
me hours to do what Audi -balance does in seconds." ... "Does 

even better than I've been able to do with meters, this balances 

tubes dynamically." ... "The problem has plagued us for years, 

i t is now possible to keep perfect balance in output tubes con- 

sistently for lowest distortion." .. . "Audi- balance is the per- 
fect solution." 

Just one of the features that make the brand new Classic 

amplifiers by Newcomb so exciting. Write for catalog of 8 

completely new home music amplifiers priced from $39.50 
to $269.50 audiophile net. 

The Classic 25 
For the sound thrill of o life. 
time this superb new 25 watt 
custom amplifier has every 
practical operational feature 
electronic engineering can 
offer you. Even more impor. 
tant is the incomparable lis- 
tening pleasure it provides. 

otv Substantial 

The Classic 15 
This outstanding 15 watt am- 
plifier is unique in luxury 
features and technical per. 
faction at a surprisingly mod- 
erate cost. Its smartly de- 
signed remote control unit is 

a superlative piece of engi- 
neering, beautifully finished 
in brushed brass. 

Installation Savings 
Savings of as much os, or more than, the 
entire cost of these fine amplifiers are being 
reported by enthusiastic purchasers. This is 

due to their unique design which removes 
the usual necessity of o remote control being 
near the amplifier, tuner and changer. These 
items can now be installed in a hall closet 
or any similar out of the way location leav- 
ing only the beautiful remote control and 

the speoker, with no messy confusion of 
wires, in the living room. No accessories 
connect directly to the remote control. All 
inputs connect only to the main amplifier. 
The savings in cabinetry and of installation 
labor are obvious and very real to those 

who take advantage of this new complete 
remote control design. 

NEWCOMB 
DEPT. F 6024 LEXINGTON AVENUE, HOLLYWOOD 38, CALIF. 

Writs for Catalog 
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Ernest Lawrence, who has developed 
a simplified tri -color tube, which will 
soon be demonstrated in New York 
again; the original model was shown 
a year ago. According to Resnick, 
Paramount has invested well over a 
half -million dollars in this color tube, 
and $300,000 in another TV develop- 
ment, a subscription system, which 
employs a coin box to unscramble 
scrambled pictures as they are re- 
ceived over a wire or otherwise. 

As this column is being prepared, 
the merger issue is still deadlocked 
and appears to be a long way from 
settlement. 

LONG DISTANCE overseas transmis- 
sion is not only a project of our Voice 
of America, but many European coun- 
tries, too. In Belgium, two 100 -kilo- 
watt transmitters are used for French 
and Flemish transmissions. 

Several types of antennas are used; 
curtains directed toward the Belgian 
Congo and rhombics also directed to 
this zone and to this country, too. A 
reversible rhombic is also used to 
beam signals to Scandinavia. 

TV is attracting the attention of many 
new European countries, reports from 
the continent indicate. In Norway, a 
substantial sum of money has been 
appropriated for experimental tests 
on a 7- megacycle and 625 -line system. 
It is expected that the tests will last 
about two years. 

Extensive tests are also being con- 
ducted in Spain over the Chamartin 
de la Rosa station. Under considera- 
tion are the erection of TV stations at 
Barcelona and Bilbao. 

France will expand its TV activities, 
and by 1958 will probably have a na- 
tionwide service featuring their 819 - 
line system. 

A NOVEL LISTENING plan is in use 
in Northern Rhodesia, according to 
EBU. About ninety community receiv- 
ers are hooked up for group listening 
in the Lusaka area. 

In the early summer of '52 a 15- 
kilowatt short -wave transmitter was 
placed in service in Rhodesia. In addi- 
tion, a mobile recording unit was sent 
out and covered over sixteen- thousand 
miles, making over 1300 discs of tribal 
choirs and other native music. 

Community listening has also been 
reported to be very popular in Ceylon. 
By the end of September of 1950, 825 
receivers had been installed at differ- 
ent community centers, rural develop- 
ment society offices, preaching halls, 
schools, temples, cooperative stores, 
etc. 

Community broadcasting has also 
been used in Bombay, Madras, and 
Delhi. Today there are over 4000 
receivers in operation all over the 
country. 

Most receivers are operated from 
batteries and thus maintenance is a 
problem. To provide battery power, a 
network of battery -charging centers is 
used. In Madras, there are 67 such 

(Continued on page 147) 
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You'll be proud to have this completely new instrument on your 
service bench! 

The result of a nationwide survey of radio and television tech- 
nicians makes the new TO -4 Tel -Ohmike meet your capacitor 
test needs to a capital "T ". Trim and trustworthy, it has instant 
push- button range selection, magic -eye bridge balancing, safety 
discharge feature, direct meter readings of leakage current and 
insulation resistance, and a continuously adjustable test voltage 
for checking electrolytics at exact rated voltages. 

Two especially valuable features are the provision of a special 
low capacitance circuit for checking small ceramics and "gim- 
mick" capacitors down to 1 mmf (in addition to a top capacitance 
range of 2000 mf) and the simplified insulation resistance circuit 
with a top reading of 20,000 megohms. 

See a demonstration of this new instrument at your.distrihutor 
without delay! 

And the price of this new improved S 
Tel -Ohmike is still the same . . . . Only 73.50 NET. 

Write "rite f or full descriptive bulletin today 

SPRAGUE PRODUCTS COMPANY 
(Distributors' Division of 5propue Electric Co.) 

Al MARSMAIL STREET_ NORTH tilik1MS.AgIASS. AIL 
ANOTHER NEW DEVELOPMENT BY THE WORLD'S LARGEST CAPACITOR MANUFACTURER 

r 
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ale rest our case 

on evidence 

you can hear 

Words cori t prove 

the performance 
of this superb High 

Fidelity Tuner. 
Neither can witness- 

es. When it's time for 

a decision, your judgement of 

the CRAFTSMEN 10 is based on one 

thing: evidence you hear with your own 

ears. Listen -and the conclusive evi- 

dence of incomparable sensitivity and 

flexibility will turn your trial into a 

ifetime of distinctly better listening. 

the 

rahsmeñ lo 

high fidelity 

FM -AM tuner 
Two cathode followers furnish both audio 

output and detector output for remote instal- 

lotions. 

Builtin pre -amplifier, compensated for vari- 

able reluctance pick -ups. 

Automatic Frequency Control entirely elimi- 

nates drift, simplifies tuning. 

5 microvolts sensitivity on both FM and AM. 

10 kc filter on AM eliminates inter station 
squeal. 

Bass and treble tone controls for boost, cut, 

or 20-2),000 cycle flat response. 

JUDGE 
THE C -500 TOO! 

wooamsonall- 
triado circuit - 
99.99% distor- 
tion-free! 

high fidelity by craItsmeri 
means distinetb better istening 

For information, write fo: 

The radio CRAFTSMEN, Inc. 

Dept. R -2, 4401 N. Ravenswood Ave., 

Chicago 40, Ill. 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 

WASHINGTON EDITOR 

THE PROJECTED TV SPAN across the 
nation, with stations in practically all 
of the states, often enthusiastically 
described by many in Washington and 
industry, seemed to be well on its way 
to becoming a firm reality, as the clos- 
ing days of '52 appeared. With nearly 
140 grants already issued to new TV 
operators in four -fifths of the states, 
and sincere promises from the Com- 
mission that hundreds more in all 
states would soon receive building 
permits, the prospects for the robust 
growth of TV looked bright indeed to 
everyone. 

Whereas, only a few months ago, a 
few states seemed to be favored in the 
allocation race, nearly all were now 
receiving a share of the rich prize. 
The interesting expansion is illustrated 
in the partial listing of grants is- 
sued, at this writing, in the table on 
page 70. 

In studying the table it will be 
noted that some existing TV areas, 
with v.h.f. stations, have received new 
stations which will be operated on the 
higher bands. One such market is 
Philadelphia, which now has three 
stations, and will soon have a u.h.f. 
station operated by WIP on Channel 
29. Other cities in the new and old 
role are Greensboro, North Carolina 
and Johnstown, Pennsylvania. Here, 
Channels 57 and 56. respectively, will 
compete with the present very -high 
installations. The Channel 29 grant to 
the "City of Brotherly Love" was the 
first u.h.f. authorization to a major 
metropolitan center and represented 
an important trend in approvals from 
the processing staff. It had been felt 
that grants of this type would be 
delayed and perhaps not issued until 
'53. The earlier issuance was described 
as a major change in philosophy to- 
ward large city high -low band opera- 
tion which would serve to spark sales 
of TV sets in areas believed riding 
close to a saturation point among 
viewers. In Philadelphia, dealers and 
distributors beamed when the high 
channel announcement appeared in 
the local papers. Notwithstanding the 
fact that the new station will not be 
placed in operation for some time, in- 
terest soared and sales jumped. 

THEATER TV, which had a very brief 
airing during the late winter months 
of '52, became steeped in gloom as the 
official hearings began in '53. Many in 

the theater industry felt very doubt- 
ful about the ultimate success of al- 
locations of channels for theater cir- 
cuits. 

According to the general counsel 
for motion picture exhibitors, the 
Commission has shown little enthu- 
siasm for the assignment of 
channels to the theater. He indicated 
that most of the questions asked by 
the Commission during the hearing 
seemed to indicate that the legislators 
were not too keen about the proposed 
system. It was hoped, he said, that 
the facts presented during the length- 
ier hearings will convince the Corn - 
mission that the theaters should have 
the requested channels, and as soon as 
possible. 

THE ROARING DEBATE in the hear- 
ing offices of the Commission concern- 
ing the merger of ABC and Para- 
mount, which it was generally felt 
would taper off with the release of 
Hearing Examiner Leo Resnick's ap- 
proval of the merger, flared up with 
the objections filed by the broadcast 
bureau of the Commission. 

The Resnick report was an extreme- 
ly interesting document, covering every 
phase of the case and revealing some 
intriguing data on Paramount's role in 
the television industry. It was noted 
that the motion picture producer be- 
gan to study the possibilities of TV 
as early as 1937, when it invested in 
Du Mont. They then applied for ex- 
perimental television licenses in both 
Los Angeles and Chicago from which 
developed the present stations KTLA 
and WBKB. The transmitters for 
these stations were said to be among 
the first built, and the antenna and 
transmitter at Mount Wilson near 
Los Angeles was noted as being the 
first to be established at that focal 
point. 

The report also indicated that the 
flicker maker has been instrumental 
in the development of video record- 
ing and large -screen TV, too. They 
have developed a camera and projec- 
tor which can record TV images al- 
most instantaneously, after they are 
received, on film said to be suitable 
for almost immediate projection on 
large screens used in theaters. In ad- 
dition to these activities in TV, it was 
said, the company has become in- 
terested in color TV, through partici- 
pation in the company formed by Dr. 
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TRAIN FASTER- TRAIN BETTER- TRAIN EASIER 
IN 10 MONTHS - OR LESS - FOR 

RADIO -TELEVISION 
Our 21st Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television puns and equipment. 
Much of your training will be actual construe- 
[km and experimentation ... the kind of truly 
PRACTICAL Instruction that prepares you 
for your Radio-Television career. 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK to you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. 
Fs.aY L. Sprayberry Start your own profitable Radio-Television shop ... or accept a good pay - 
aprayberry As d.mr .l a.d;. ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts - FREE! 

YOU BUILD the Television set and 
the powerful 

Npe 
lot radio receiver shown 

above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). All equipment I send you Is 
YOURS TO KEEP. 

February, 1953 

Valuable Equipment Included 
With Training 

The new Sprayberry "package" plan 
includes many big kits of genuine, pro- 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

Earn Extra Money While You Learn? 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
apare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training. 

SPRAYBERRY ACADEMY OF RADIO Dep 
HORS 

Ch go 
6 

MAIL COUPON 1 SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -T 
TODAY! I m North Canai St., Chicago 6, Ica. 

NO OBLIGATION : Please rush to nie all information on your 10 -MONTH Radio-Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman will call upon me. Be sure to include 3 books FREE. 

1 invite you to get all the facts - jief RADIO-TELEVISION 
lt3 GG 

BOOKS 
I want you to have ALL the tacts about 

my new 10-MONTH Radio-Television Training 
-without cost! Rush coupon for my three big Radio- 
Television books: "How to Make Money in Radio- 
Television." PLUS my new illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson -ALL 
FREE. No obligation and no salesman will call. Mail 
coupon NOW! 

Name Age 

Address 

City Zone State 
J 
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DEALERS GETTING WESTINGHOUSE 

TUBES PROFIT FROM HEAVY 

LOCAL ADVERTISING AT NO COST 
Service dealers are getting powerful local 
advertising support from new Westinghouse 
RELIATRON, Tube Distributors. In cities 
now served by Westinghouse Distributors, 
dealers get local newspaper advertising, a 
complete kit of store display and imprinted 
mailing material. 
All of it -local ads and kits -are designed to 
build TV -radio service business in the deal- 
er's local area. 
Best of all, none of it costs the dealer a 
penny! 
You can get your store listed in two local 
newspaper ads at no charge, and get a kit to 
boot. If Westinghouse Tubes are now sold 
in your area. see your Westinghouse 
Distributor and take advantage of this 5900 - 

worth-of- advertising. 
at -no -cost offer. NEWSPAPER 

ADS 

`i 

25 SERV 

14 

acw 'Wm 
S1tliNótlu to*. iw NB!$ 

000 .Tv SU 
YV 

"MY COWAN, 

YOU CAN 8E SURE...IF ITS 

COMING YOUR WAY 

If Westinghouse Tubes are not 
yet distributed in your area, be 
patient. Distributors are being 
established in all market areas 
as fast as product availability 
and good service permit. 
You'll soon have the chance to 
buy RELIATRON Tubes. Keep 
this tremendous opportunity in 
mind: you'll get newspaper ad- 
vertising at no cost! Imprinted 
material for mailings! Im- 
printed signs for your window! 

Westinghouse 

All of it is local advertising 
which sells your service in your 
own area where it counts. 
For the name of your Westing- 
house Distributor, or the 
approximate date when West- 
inghouse Tubes will be avail- 
able in your area, drop a postal 
card to Dept. G -202 or have 
your regular distributor con- 
tact Dept. G -202 for informa- 
tion on how he can better serve 
you. 

RELIATRON TUBES 
TM 

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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AS A NATIONAL SCHOOLS GRADUATE 
THERE'S A PLACE FOR YOU IN THIS 
EXPANDING INDUSTRY...Never before 
such a demand for you! For never before 
such a growing industry as today's Televi- 
sion, Radio and other Electronic fields. This 
industry needs you ... TODAY ... and it 
needs you as a trained man ... the kind of 
man you will be as a National Schools 
graduate. So don't wait. Start your Na- 
tional Schools training NOW...and enjoy 
big money, job security, SUCCESS! 

LEARN from EXPERTS! BE A SUCCESSFUL 

MAN YOURSELF! You learn from men who 
are themselves successful Radio, Televi- 
sion and Electronics technicians. You learn 
the practical way... by doing... with equip- 
ment we send you. And you advance quickly, 
step by step. Get ALL the facts from FREE 

book and sample lesson. Mail coupon be- 
low NOW. Absolutely no obligation. 

EARN MORE MONEY AS AN EXPERT 

Get Shop- Method RADIO Training at Home in 

TELEVISION 
ELECTRONICS 

One Master Course - One Low Tuition 
LEARN ALL PHASES - EARN WHILE YOU LEARN 

All yours at 
no extra cost! 

You can qualify FAST for these 
big -pay jobs... plus many more 
Radio Station Technician Your own Sales and Service Shop District Service 

Manager Inspector Technician Aircraft Radio Inspector Special Govt. 

Positions Service Specialist Sound Truck Operator and many others! 

ONLY NATIONAL SCHOOLS 

GIVES YOU THIS PROFESSIONAL 

i MULTI -TESTER 
Ready to use. 
Easy to 
operate. Light 
enough to 
carry on 
service calls. 

DRAFT AGE? National Schools 
training helps you get into special 
service classifications -get higher 
grades, better pay! 

me 

GET YOUR TRAINING FROM 

THE RADIO -TV CAPITAL OF 

THE WORLD 

Let Na- 
tional 
Schools Jlt' -a resi- 
dent technical trade school 
for nearly 50 years -train you 
at home for today's unlimited 
opportunities in Radio -TV. 

rl ,,; 
:: :"" ïthì 

Radio-TV Book 
& Sample Lesson 

JUST MAIL 
COUPON! 

NATIONAL SCHOOLS GRADUATES IN 
BIG DEMAND. You'll find National 
Schools graduates in good jobs every- 
where. For these are the jobs National 
Schools trains you for. Such complete, 
shop- method home training can be your 
ticket to success...your key to the job 
happiness you've always wanted. It's 
up to you. Mail coupon NOW! 
FRIENDLY GUIDANCE AS STUDENT AND 
GRADUATE. Our special Welfare De- 
partment is constantly at your service. 
Helps you with your technical and per- 
sonal problems. Gives you the benefit 
of its wide industry contacts and expe- 
rience in helping you after graduation. 
BOTH RESIDENT AND HOME STUDY COURSES 
OFFERED. 

NATIONAL SCHOOLS G. I. 
APPROVED FOR 

RAINING 

Los Angeles, Calif. Est. 1905 In Canada: 193 Hastings St., Vancouver, B.0 

you GET ALL r- 111 =111 
THE PARTS 
INCLUDING 
TUBES for this 
superheter- 
odyne 
receiver... 
and lots of 
other equip - 
ment...to 
keep! 

Don't put it off! Mail coupon NOW! 

February, 1953 

NATIONAL SCHOOLS, Dept. RH -23 
4000 South Figueroa Street 
Los Angeles 37, California 

Send me FREE book "My Future in Radio -Television 
and Electronics." Also a FREE sample lesson. I un- 
derstand no salesman will call on me and that there 
is no obligation. 
NAME AGE 

ADDRESS 

CITY ZONE STATE 
0 VETS! Check hen If you area veteran. 

Moil In envelope 
or poste on 
postal card 

1 
1 

I 

1 

I 

B>111111111I11M=11=11111111RMta11 
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InaQass 
by fteJf 

Speedy Installation ... the servicemen's dream come 
true! No loose parts to assemble...no kits with loose washers, 

nuts and bolts... quick mounting antenna mast collet plus 
four wire cable hookups! 

Dependable ... experience has proven that once a CDR 
ROTOR is up ... it's THERE TO STAY! No costly call- backs! 
Completely weather -sealed and streamlined ...it's the out- 
standing value in the field! 

Powerful ...sturdy in design to support and TURN ANY TV 

ANTENNA array... never a worry about the CDR rotor work- 
ing! Locking instantly it will not drift! Instantly reversible... 
makes a complete revolution in 45 seconds! 

MODEL TR -12 A special combi- 
nation value consisting of complete 
rotor including thrust bearing... 
handsome modern design plastic 
cabinet with meter con- 
trol dial, only $47.95 

MODEL TA -6 Thrust bearing 
accessory, separately .... $4.95 

MODEL TR -11 Some as TR -12 

without thrust bearing.. $44.95 

SY14p1a M 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

12 

CORNELL- DUBILIER 
SOUTH PLAINFIELD, NEW JERSEY 

RADIO & TELEVISION NEWS 
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THE ONLY COMPLETE CATALOG FOR 

EVERYTHING IN TV, RADIO AND 

INDUSTRIAL ELECTRONICS 

get your 1953 FREE 
i 

ALLIED 
236 -PAGE CATALOG 

it's complete 
it's value -packed 

THE WORLD'S LARGEST STOCKS 

TV and Radio Parts 

Test Instruments 

Hi -Fi and P.A. Equipment 

Custom TV Chassis 

AM, FM Tuners & Radios 

Recorders and Supplies 

Amateur Station Gear 

Builders Supplies 

Equipment for Industry 

Send for it today! 
Here's the one authoritative, complete 

Buying Guide to Everything in Electronics- packed 
with the world's largest selections of quality 

equipment at lowest money -saving prices. See 
the latest in TV custom chassis, TV antennas 

and accessories; AM and FM tuners and radios; 
High -Fidelity Custom Sound components; latest 

P.A. Systems and accessories; recorders; 
Amateur receivers, transmitters and station gear; 

specialized industrial electronic equipment; test 
instrumenta; builders' kits; huge listings of parts, 

tubes, tools, books -your choice of the world's 
most complete stocks of quality equipment. 

ALLIED gives you every buying advantage; 
speedy delivery, expert personal help, lowest 

prices, liberal time payment terms, assured 
satisfaction. Get the latest 1953 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today! 

QUICK 
EXPERT 
SERVICE 

SEND TODAY FOR RADIO'S 
LEADING BUYING GUIDE 

EASY -PAY TERMS 

Take advantage of 
ALLIED'S liberal Easy 
Payment Plan- Radio's 
best terms -only 10% 
down, 12 months to pay 
-no interest if you pay 
in 60 days. Available on 
Hi -Fi and P. A. units, 
recorders, TV chassis, 
test instruments, Ama- 
teur gear, etc. 

February. 1953 

TV & HI -FI SPECIALISTS 

To keep up with devel- 
opments in TV and 
High - Fidelity, look to 
ALLIED! Count on us for 
all the latest releases and 
largest stocks of equip- 
ment in these important 
fields. If it's anything 
in Television or High - 
Fidelity equipment -we 
have it in stock! 

EVERYTHING IN 
ELECTRONICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

ALLIED RADIO CORP., Dept. 1-B-3 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 236 -Page 1953 ALLIED Catalog. 

Name 

Address 

City Zone State... 
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Gives you features 

similar to those 
in the famous 
E -V Slim -Trim 
TV Microphones. 
That's why it is 

so outstanding 
for Public Address, 

other Recording and 

general- Purpose use. 

List Price ....... $70 

SMOOTH RESPONSE 

60- 13.000 CPS 

HIGH OUTPUT 

OMNIDIRECTIONAL 

A COUST ALLOY 

DIAPHRAGM 

BUILT -IN 
BLAST FILTER 

SEND FOR BULLETIN 

cr. 
410 CAR RC` L ST. BUCHANAN, 

MICH, 

U.S.A. 
Eiport: 13 E. .40th St., N. Y.16, 

8 

B 7 T H E E D I T O R 

THE TELEVISION 

MANY letters coming to our desk 
are from technical trainees at- 

tending classes in our trade schools 
and colleges. These students, gener- 
ally, state that they are learning radio 
or television theory and practice as 
preparation for a career in the serv- 
icing business. Typical questions asked 
include: "What do I need to start a 
service shop ? ", "Should I specialize 
in television service exclusively or 
should I consider both radio and tele- 
vision?" and "What test equipment 
will I need for television servicing ?" 

It is a well established fact that 
television installation and service re- 
quires considerably more test instru- 
ments and other equipment than does 
radio. Such equipment can be very 
costly and, in the case of the independ- 
ent service technician, almost pro- 
hibitive in areas of limited clientele. 
TV test equipment must be sensitive 
and accurate. In many cases it is too 
massive or heavy for home servicing 
and belongs on the test bench where 
it can be conveniently and effectively 
used. A well- equipped shop is a pre- 
requisite for television servicing. 

The service shop, however well 
equipped, is but one link in the chain 
of equipment required by the progres- 
sive service operator. Successful TV 
service contractors have learned that 
to cope with the many problems that 
arise in TV areas they must not only 
have a well trained staff of techni- 
cians but that their men must be prop- 
erly equipped with the tools of the 
trade. 

Paul Forte of the Television Con- 
tractors Association recently named 
several important components that 
are required to render good service. 
They include a panel truck or special- 
ly fitted car. In it must be carried 
a supply of tools, equipment, and 
spare parts that are in most common 
need. When a television set can't be 
repaired with these facilities, the car 
or truck must be suited so that a 
chassis and /or cabinet can be brought 
back to the shop for bench work. Such 
vehicles cost money and represent an- 
other investment on the part of the 
service contractor. 

Since there are, roughly, about eighty 
different makes of television sets 
and thousands of models, the effective- 
ly operating contractor must have a 
complete library of diagrams, sche- 
matics, and service notes. These cost 
money, and taking care of them, add- 
ing to them, and using them costs time 
and money. Without them no man 
can claim that he is ready to service 
television. 

A service operator cannot properly 

SERVICE OPERATOR 

function unless he has records of all 
service calls. These are not things he 
keeps in his wallet. He's got to have 
files and forms and he's got to have 
somebody work on them to keep them 
up -to -date. That means he has to have 
an office and someone in it to handle 
service requests and dispatch them 
promptly. These things cost money, a 
cost that can't be borne by the inde- 
pendent technician. If he does bear 
them, then he isn't an independent 
technician any longer; he's either a 
contractor or a service operator. 

He must have special equipment and 
facilities for installations which in- 
clude the erection of antennas. This, 
definitely, requires a truck. He can 
contract the antenna installation to 
someone else but that is hardly a good 
method of conducting a business. 
Trucks, too, cost money and are an 
integral part of the investment that 
must be put into a television service 
operation, as well as into the cost of 
service. 

Since he's dealing with expensive 
television equipment in the customer's 
home, he has to carry Public Liability 
and Property Damage Insurance. He 
has to carry other insurance on his 
vehicles, test equipment, parts stock, 
and other facilities. It costs more 
money! It's all part of the invest- 
ment that goes into a properly handled 
service business. 

If the so- called independent techni- 
cian says he doesn't need these things 
in order to maintain himself in the 
television service business, he is kid- 
ding himself. Certainly he won't kid 
the public, upon whom he depends for 
business. 

There is little time, if any, for the 
aggressive technician to relax and sit 
back with a hope that he can keep 
pace with the fastest growing indus- 
try in our time. Instead, he must con- 
stantly keep abreast of new develop- 
ments, in addition to performing his 
routine tasks as each day passes. He 
must continually study new circuits, 
new products, new applications, and 
new techniques. 

He must learn all that he can about 
u.h.f. behavior, circuitry, antenna the- 
ory, and troubleshooting. He must 
employ common sense in his relation- 
ship with the public he serves. He 
must conduct himself as a successful 
business man and be ethical. 

If he trains himself NOW and if he 
builds a firm foundation based on the 
experience of other technicians -the 
television service operator can certain- 
ly look to a future of interesting op- 
portunities in this industry we choose 
to call electronics O.R. 

RADIO & TELEVISION NEWS 

r 

IC 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


 

Accepted and praised by 
the most critical expert in the world 

the American Amateur Radio Operator 

A Ham's Dream -The SX -71- Planned with you, the ad- 

vanced amateur, in mind, Communications Receiver SX -71 

is a double conversion set, built -in NBFM limiter stage. 

538 kc to 34 mc, in 5 bands. Plus A 46 to 55 me band. Tem- 
perature comp.: voltage regulator. 1 r -f, 2 converters, 3 i -f 
stages. Xtal. filter, 3- position selectivity. 115 V AC, 11 tubes, 

regulator, rectifier $224.30 

Precise Selóitiv1tjt -The 5-76- Amazingly selective! Crisp 
station separation. Double conversion with 50 kc 2nd i -f. 
Giant 4 -in. "S" meter. 540.1580 kc, 1.72.32 me in 4 bands. 
I r -f, 2 converters, 2 i -f stages. 5 position selectivity. 
Phono input jack. 3 watt output. 115 V AC,9 tubes, regu- 
lator, rectifier $179.50 

Low Price -High Performance -S401-540 kc to 43 
me in 4 bands. Electrical band spread Temperature com- 
pensated. 1 r -f, 2 i -f. 3 watt output. Built -in speaker. 115 V 
AC only, 7 tubes, plus rectifier. (S -77 -same as S -40B, for 
115 V AC or DC) $119.95 

February. 1953 

The first Hallicrafters radio was built 
specifically for the ham operator more 

than twenty years ago. Today, Haiti- 

crafters sell more communications sets 

to the armed forces, professionals and 

hams, than all other manufacturers com- 

bined. Yet today, these Hallicrafters sets 

are still designed specifically for the 

most critical expert in the world -the 
American amateur operator. There is 

no higher standard. 

hallicrafters 
"The Radio Man's Radio" 

World's Leading Manufacturer of Precision 
Radio and Television Chicago 24, Illinois 

The Finest Buy in SW I -The s-WIC-Best perfor 
ance per dollar you'll find, the S -38C is the ou 

standing low priced set on the market. 540 kc to 

32 me in 4 bands. Maximum sensitivity per tube - 
far outperforms ordinary broadcast sets. Built -in 
speaker. 1 1 5 V AC or DC- 4 cubes plus rectifier 

$4930 

e t, 
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OP-C HAS 

125 MILLION 
FOR 

TELEVISION 

All G -C Stand -Offs are supplied 
with genuine Polyethylene 

insulators like this . 

featuring the exclusive G -C 

reinforcing rib that keeps the 
insulator from collapsing. 

125 MILLION STAND -OFFS! Yes, 
G -C recently completed the manufacture 

of its 125,000,000th Stand -Off . . . 

made possible by the fact that the entire 
radio -TV service industry recognizes 
the value, the top quality built into 

every G -C Stand-Off--available from 
your jobber in 24 popular styles. 

G -C 

UNIVERSAL STAND -OFFS 

(Machine Screw Type) 

No. 

8031 

8032 

8035 

Length 

3'/2" 

5' /2" 

7'/2" 

G -C 

SNAP -ON STAND -OFFS 

NEW, improved snap -on 
that is easier to install, then 
stays on. Snap . and it's 
on; that's all there is to it! 
Two standard sizes. Feature 
exclusive G -C reinforced 
insulators. 
No. Size 

8797 For 1"Masts 
8798 For 1' /a" Masts 

G -C 

TEE -TYPE STAND -OFFS 

Heavy zinc plated for per- 
manent installation. Two 
types, wood screw and ma- 
chine screw. For both 300 - 
ohm and coaxial lines. 
No. Size and Type 
8809 71/2" Wood Screw 
8810 7' /2" Machine Screw 

6 

G -C 

UNIVERSAL STAND -OFFS 

(Wood Screw Type) 

No. 

8027 

8028 

8029 

8030 

Length 

3'/2" 
5' /z" 
7' /2" 

12" 

G -C 

"WIRE- GRIP" GUY WIRE 

STAND -OFFS 

TV lead -ins and rotator wires 
can be brought down long 
guy wires. Fasten perma- 
nently; easy to use. Genuine 
Polyethylene insulators. 
No. Size and Type 
8255 3' /2" Single 
8256 Double Type 

G -C KANT -STRIP 
MAST STAND -OFFS 

Exclusive, improved mast stand -offs 
with strip -proof extruded threads. 

Extra strong; no flimsy light metal used; 
no loose nuts to fall out. Galvanized strap has round 

end for easier threading. Genuine Polyethylene 
insulator, unique G -C design. 

No. Size 

8253 3l /2rr Single 
8257 71/2" Single 

G -C 

NAIL -IN STAND -OFFS 

New, speed -type nail -in 
stand -offs save installation 
time, labor and cost on each 
job. Easy to use, Genuine 
Polyethylene insulators. 

No. Length 

8343 31/2" 

G -C 

DUPLEX KANT -STRIP MAST 

STAND -OFFS 

Heavy steel stand-off with 
strip -proof extruded threads. 
A deluxe stand -off at a 
really low price. Galvanized 
strapping. For both 300 -ohm 
and coaxial lines. 
No. Type 
8258 Double 

G -C 

DUPLEX IN -LINE STAND -OFFS 

Two styles, wood screw and 
machine screw types. Heavily 
zinc plated to prevent rust. 

No. 

8225 

8226 

Size and Type 

7' /2" Wood Screw 

7' /2" Machine Screw 

G -C 

EAVE TYPE CLAMP -ON 

STAND -OFFS 

New type, clamp -type stand- 
off that quickly fastens to 
eaves. Easy to install. Genu- 
ine Polyethylene insulators. 
No. 

8811 

8812 

Type 

Single 

Double 

FREE G -C's big, illustrated Catalog, chock -full 
of hundreds and hundreds of radio -TV service aids. 
Send a postcard for your copy today! 

GENERAL CEMENT MANUFACTURING CO. 
904 TAYLOR AVENUE ROCKFORD, ILLINOIS 

RADIO & TELEVISION NEWS 
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Prepare Now... in spare time at Home ... for a New, 

pgoFIr4ez& Ft/Ti/RE 

TIZI WI/ON 
RADIO - ELECTRONICS 

RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. I. 

Radio Chief -Jean Desmas Says: 
"DeForest's Training, Inc., of Chicago, 
is known not only throughout Europe, 
but also In many parts of the world as 
one of America's finest Television, 
Radio and Electronics training centers." 

'T 

oggINIMENMEM 

JACK DEMPSEY 
Former World's Heavyweight Champion 

TELLS WHY HE'S PROUD 

E D WITH T II WI 

I have been greatly impressed with D.T.I.'s 
wonderful spirit of friendliness and sin. 

cere determination to help its students 
make good in TelevisionRadio -Electronics. 

I admire its remarkable 20 year record of 
helping men build brighter futures. 

I also admire the business policy of its 

management and the thoroughness of its 

large faculty of instructors. 

Never have I heard young men praise a 

school as enthusiastically as do the stu- 

dents and graduates of D.T.I. They are its 

` best boosters. 

MILITARY 

SERVICE! 

LAUD D. T. l.'s 
HOME MOVIES 
IN CONGRESS 
D. T. I. 's remarkable 
horns training bene- 
fit of visual ?raining 
MOVIES has been praised from the floor of 
the House of Representatives in Washington, 
D. C. and recorded In The Congressional Record. 

Prepare At Home Or In Our Chicago Laboratory! 
See for yourself how readily you may prepare at home, or In our modern Chicago 

laboratories, for a better job or business of your own in one of America's fastest - 

growing fields -TELEVISION- RADIO -ELECTRONICS. 

If you train at home you get (I) the use of a 16 -mm. movie projector and 16 reels 

of animated movies to help you learn important points faster ... easier, (2) mod- 

ern lessons and (3) sixteen shipments of electronic parts enabling you to get 

valuable practical experience from over 300 projects -including building and 

keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 17 -INCH TV set at 

moderate added cost. Get the full story. Mail coupon today! 

R -F SIGNAL 
GENERATOR 

MUITIMETER 

OSCILLOSCOPE 6 -TUBE RADIO 

HOME MOVIES 

If subject to military service, the Infor- 
mation we have for you should prove 
very helpful. Mail coupon today. 

De FOREST'S TRAINING, INC. 
AFFILIATED WITH 

De VRY Tecle, e INSTITUTE 

February. 1953 

MAIL COUPON TODAY ! 
Dept. RN-2-1 
DE FOREST'S TRAINING, INC. 
2533 N. Ashland Ave., Chicago 14, III. 

I would like your Opportunity News Bulletin showing "89 
Ways to Earn Money in Television- Radio -Electronics "; also, 

the folder showing how I may prepare to get started in this 

thrilling field. 

Name Age 

Adcrress Apt 

City lone State 

5 
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Thirteen NEW CRL Printed Electronic 

Circuits for replacement service! 

Brand new Centrolab PEC units that cover over 
two million radio and TV sets now in use. Get 

your supply for easy servicing. The new PEC 

Guide No. 2 covers all replacements. 

f 
Í 

FOUR NEW 
"AMPECS" 

r KITS 
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Centralab does the impossible! Many standard 
Printed Electronic Circuits are now smaller than 
ever. This group, now in stock, are 2/3 the size of 
former units. Have you seen them? 

Now available from your Centro lab Distributor 
THESE thirteen new Printed Electronic Circuits are now 

n use in thousands of radio and TV sets. You should 
have a complete stock on hand for shop work and service 

calls. Centralab Circuits are safest and easiest for servicing. 
In most cases, the replacement PC number is the same as 

shown on the original part. 

These new PEC units replace whole Pentode Coupling, 
TV I. F., Triode Coupling, or Pentode Detector networks. 
Four new plates, too, to replace special manufacturer's parts. 
Together with the other CRL stock Printed Electronic Cir- 
cuits, these parts will cover 95% of all PEC replacements. 
Over 15 million circuits are now in use ... are you ready 

to service them? 
Don't overlook the new smaller sizes in older PEC units. 

Small size is not enough ... Centralab makes Printed Elec- 

tronic Circuits even smaller! For complete information on 
parts, replacements, and test data, see the new Printed 
Electronic Circuit Guide No. 2. Ask your distributor for a 

copy, or use the coupon. 

Make your Centralab distributor 
headquarters for 

exact electronic replacements 

ab 
A Division of Globe -Union Inc. 

Milwaukee 1, Wisconsin 
In Canada, 635 Queen Street East, Toronto, Ontario 

Centralab Printed Electronic Circuits are 
among the more than 470 new items 
listed in Centralab's new Catalog 28. 
Get your copy of this 32 -page index to 
the latest developments in the fast - 
changing electronic field, plus the 20 
page Printed Electronic Circuit Guide 
No. 2. Sec your distributor or use coupon. 

CENTRALAB, A Division of Globe -Union Inc. 

IN 910 E. Keefe Avenue, Milwaukee 1, Wisconsin 

Please send me my copy of: 
P.E.C. Guide No. 2 Centralab Catalog 28 

Name Position 

Company.- 

Address 

i dN 

RADIO (SION NEWS Is published monthly by the 218 -Davie Publishing Company at 185 N. Wabash Ave.. Chicago I. Ill. Entered as second-class matter. 
July al. 1048. t the post Office, Chicago, Ill.. under the act of March 3. 1879. Authorised by Post Office Department. Ottawa. Canada. as second-class matter. 
su.sCRIPTION 

at 
Radio k Television News -one year. er. g. and Possessions. Pan. American countries. and Canada 54.00: all Other foreign countries 55.00: 

Radio- Electronic Engineering Edition -one year. U. S. and Possessions. Pan -American countries, and Canada s0.(0; all other foreign countries. $7.00. 
Postmaster-Please return undelivered copies under form 3589 to 84 E. Lake St.. Chicago 1. Ill. 
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